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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Total hip replacement became a treatment of choice
for osteoarthritic hip joint, since Sir. John Charnley first
introduces this procedure in 1960 year [1]. From that time
authors presents us different surgical approaches for hip
surgery. All of them have their advantages depending on
implants design, patient’s weight and severity of deformi-
ty. Tissue dissections based on sound knowledge of ana-
tomic orientations is essential for best surgical outcomes.

Material and methods. In this paper, we have studied the
difference between classic Watson Jones anterolateral approach
and modified anterolateral approach started in our institution
from 2004 y. in group of patients with BMI more then 30 - 412
patients, mean age was 66,5 y., male -157 (38.2%), female - 255
(61,8%). Primary diagnosis were: Idiopathic osteoarthritis - 379
(92%), Rheumatoid ostheoarthritis - 16 (4%), DDH - 12 (3%).
All surgeries were performed on supine position. All surger-
ies were performed by single surgeon. In 321 (78%) of cases
modified approach was used. Only uncemented implants from
Zimmer-Biomet were used.

Important surgical anatomy landmarks:

The antero-lateral approach has no true internervous
plane, but does utilize the intermuscular plane between
the Tensor Fascia Lata and the Gluteums medius, both of
which are innervated by the superior gluteal nerve. The
most important superficial landmarks in this approach are
the GT, the anterior border of the femur, and ASIS. The
interval between the TFL and GMed can be palpated in
most patients who are not obese.

1. The iliotibial tract is classified as a deep fascia of
the body, surrounding and connecting the muscles of the
body to surrounding tissues. Functionally, the iliotibial
tract extends the tensor fascia latac muscle into the lower
thigh and leg, allowing it to function as an abductor, me-
dial rotator and flexor of the thigh. It also allows the ten-
sor fascia latae and gluteus maximus muscles to support
the extension of the knee.

2. The Gluteus medius muscle is partially covered, on
its lower-third part, by the gluteus maximus muscle. The
gluteus medius works to provide rotation of the thigh out-
ward from the center of the body, which enables a steady
walking gait. Major abductor of thigh; anterior fibers help
to rotate hip medially; posterior fibers help to rotate hip
laterally. Innervation superior gluteal nerve. Blood supply
superior gluteal artery.

3. The gluteus minimus is one of the secondary mus-
cles that can produce hip extension. This muscle is lo-
cated deep and somewhat anterior to (in front of) the glu-
teus medius. The gluteus minimus and gluteus medius are
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separated by deep branches of the superior gluteal neu-
rovascular bundle, a group of nerves and blood vessels.
Along with the gluteus medius and tensor fasciae latae,
the gluteus minimus serves as the primary internal rotator
of the hip joint.

Anterolateral Approach (Watson-Jones)

The anterolateral approach was first described by Wat-
son-Jones and provides good exposure to the hip without
trochanteric osteotomy [2]. The approach utilizes the in-
termuscular plane between the tensor fascia latae and the
gluteus medius. The patient is placed supine on a table
with a moveable (kidney rest) segment to allow the but-
tock skin to hang freely. The incision is started 2.5 cm
posterior and distal to the anterior superior iliac spine. It
is then curved distally and posteriorly to the greater tro-
chanter and extended 5 cm distal to the greater trochanter
along the shaft of the femur (Fig. 1).

Fig. 1. Standard Watson -Jones incision

The interval between the tensor fascia latae and glu-
teus medius is then identified and divided midway be-
tween the anterior spine and greater trochanter. Dissection
is continued proximally to locate and protect the inferior
branch of the superior gluteal nerve innervating the tensor
fasciae latae. The vastus lateralis and vastus ridge are then
identified, and electrocautery is used to reflect the muscle
proximally 1-2 cm from its origin. Blunt dissection is then
continued to expose the capsule. A retractor is placed over
the anterior wall of the acetabulum, and the capsule is in-
cised longitudinally across the anterior superior femoral
neck (Fig. 2,3).

The femoral head can then be dislocated by external
rotation, traction, and adduction of the limb. A femoral
neck osteotomy is performed using an oscillating saw. Re-
tractors are placed anteriorly, posteriorly, and inferiorly
to optimize visualization of the acetabulum. Exposure is
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then optimized by using a wide retractor to elevate the
femoral neck, and a small retractor is used to protect the
gluteus medius and minimus. A blunt Au franc retractor
can then be hooked under the iliopsoas tendon.
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Modified Anterolateral Approach

Patient lies in supine position, with kidney pillow un-
der sacrum, this allows the buttock skin to hang freely,
both legs are draped and the hip joint is flexed at 45 de-
grees and slightly adducted (Fig. 4). This allows surgeon
ecasily identify great trochanter of the femur, which is
more prominent in this position. This position is useful in
obese patient.

Oblique incisional line starts from 2,5 cm proximal
from the tip of greater trochanter and goes distally paral-
lel to the center of femoral bone, it is perpendicular to the
line drawn from anterior superior iliac spine to the center
of the great trochanter. Total length is 10-12 cm, but it
depends on the weight of a patient and if it is demanding
it’s easy extendable.

After incision, subcutaneous fat is released from fascia
latae to get a mobile window, which helps surgeon to avoid
trauma to fascia and deep muscles. Fascia is incised parallel
to its fibers, which are easily identified at flexed hip (Fig. 5).

Anterior part of the gluteus medius is detached from
the greater trochanter with curved incision 2-3 cm, its
muscular part is bluntly dissected about 3 cm from inser-
tion. It’s very important not to damage superior gluteal
artery and nerve [3] which lies approximately 5-7 cm
proximally from greater trochanter. Damage of this nerve
leads to Trendelenburg sing [4].

Under gluteus medius surgeons may see the degener-
ated gluteus minimus or pre-capsular fat. Gluteus mini-
mus is detached from it’s trochanteric insertion and the
fat is removed. After two Hoffman retractors are placed
and the joint capsule is incised T shape. This leads de-
nervation of the capsule. Capsule in not excised, flaps are
sutured and retracted.

Fig. 5. Fascia lata Incision and prominent subcutaneous fat
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Fig. 8. Position of the retractors for perfect view of the acetabulum

Further femoral head is dislocated from the joint and
the femoral neck resection is performed. Hoffman retrac-
tors are placed in acetabulum.

This approach provides a good visualization to both
acetabulum and femoral neck. In fourth position the angle
of the skin incision makes surgeon easy to insert femoral
rasp in the channel, avoiding pressure on the skin and glu-
teus medius with Hoffman retractor.

After implantation Capsule is sutured. It is not reat-
tached to the trochanter to avoid impingement syndrome .
Anterior part of the gluteus medius is sutured to it’s inser-
tion and Fascia Lata is closed.

Advantages.

The key advantages of the approach include stability,
less chance of posterior dislocation, This is very impor-
tant especially in obese patients which has higher rate of
dislocation because of stronger leaver force [6], less risk
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to sciatic nerve damage unless during dislocation where
traction can stretch the nerve. Precautions should also be
taken not to damage the superior gluteal nerve.

Disadvantages:

One of the key limitations is that possibility of abduc-
tors getting weak during dissection or by denervation of
the nerve supply [4].

Damage to superior gluteal nerve and lateral circum-
flex femoral artery (LCFA) should be kept in mind. Dam-
age to the femoral nerve and vessels are a relatively rare
complication.

Results and their discussion. The question regarding
which surgical approach to the hip to use to implant an
artificial hip prosthesis has been debated extensively. De-
spite this, there is no consensus regarding which approach
is best for primary THA. The advantages and disadvan-
tages of each approach have been well documented and
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the choice of which approach to use has largely depended
on surgeon preference, which in turn is a reflection of the
surgeon’s training and experience.

"q\

Fig. 9. Incision provides excellent view for femoral reaming

The posterior approaches for mini-incision hip re-
placement surgery still require a posterior capsulotomy
and posterior dislocation of the hip to achieve a view
for implantation of the prosthesis. Posterior approaches
traditionally have been associated with a higher rate of
postoperative dislocation [1,12,16]. This complication
has been postulated to be caused by division of the pos-
terior capsule. To circumvent this problem, investiga-
tors have done a repair of the capsule and short external
rotators after inserting the implants. This usually con-
siderably has decreased the rate of dislocation [8] but
in some series, it has been associated with no consider-
able change in the dislocation rate and in other studies,
the repair has been found incompetent by postoperative
radiographic investigation. Even with the best results,
posterior dislocation still occurs in some patients. The
posterior approach has the benefits of preserving ab-
ductor function and providing good exposure of the
proximal femur and acetabulum. The main disadvan-
tage seems to be the reportedly higher dislocation rates
compared with those of other approaches [2,15].

The anterior approaches to the hip have been associ-
ated with a lower risk of postoperative dislocation [7,10].
These approaches have been popular for the insertion of
hemiarthroplasties and THRs. Anterior approaches have
provided very good exposure for the acetabulum and fe-
mur for prosthesis implantation, and a number of these
approaches have been described [5,9]. They all have in

10
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common the division of the anterior 25 to 50% in the
gluteus medius and minimus or reflection of that por-
tion of the abductors with a sleeve of vastus lateralis at-
tached either through the fascia or bone removed from
the greater trochanter. The divided abductors have then
been repaired during incision closure. These lateral ap-
proaches have eliminated many of the complications
associated with complete osteotomy of the greater
trochanter, but they present other potential problems.
Damage to the superior gluteal nerve frequently is en-
countered [1,2,3,13]. Many patients either recover or
show few problems, but complete muscle denervation
probably is present in 10% of hips postoperatively [3].
This complication always is associated with a notable
limp and compromised patient function [3,14]. There is
a safe area extending 3 to 5 cm proximal to the tip of
the greater trochanter [6]. If the division of the gluteus
medius is limited to this area, the possibility of superior
gluteal nerve injury is minimized. Given this normally
safe area, it may, however, be impossible to eliminate
this nerve injury completely because of anatomic varia-
tions seen in some patients [6]. Furthermore, when the
repaired gluteus medius and minimus fail to heal prop-
erly after repair, a persistent limp and positive Tren-
delenburg sign occur in an additional group of patients
[3]. Obrant et al [11] reported an average 23% decrease
in abduction strength after anterolateral exposure. Try-
ing to minimize this muscle weakness is one of the fac-
tors that has led to the development of so many varia-
tions of this procedure. To promote healing of these
reattached muscles, surgeons have prescribed the use
of crutches for 6 to 8 weeks and delayed patient reha-
bilitation. This limited activity is directed at supporting
the repaired tendons during healing.

If an anterolateral approach, which splits the vastus
lateralis muscle, is used, additional bleeding often is en-
countered from injury to a transverse branch of the lateral
circumflex femoral artery. Nerve injury to the posterior
portions of the vastus lateralis also can occur because the
femoral nerve enters the muscle proximally and medially.
Division of the muscle can leave the posterolateral por-
tion denervated.

With the modification of the Watson-Jones approach
described in this article, the musculature around the hip is
minimally disrupted. This should lead to a faster and more
complete recovery. Injury to the superior gluteal nerve
supply to the tenser is unlikely because of the proximal
location of the nerve and the limited distal opening in the
interval between the tenser and the medius. Additionally,
because of the fact that the posterior capsule usually is not
disrupted, the incidence of posterior dislocation should be
considerably less than with posterior approaches.

One distinct advantage of this modification of the
Watson-Jones approach is that it accommodates any de-
sign of prosthesis. Any contemporary acetabular or femo-
ral prosthesis can be inserted through this exposure. Fully
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porous coated, proximally porous coated, and grit-blasted
taper stems have been used in our patients. This is valid
also for cemented implants. To pressurize the cement for
femoral fixation, the surgeon must make sure that a long
enough pressurization nozzle is used. The exposure is ad-
equate to accommodate most current prostheses. This sur-
gical approach can be used in almost all patients. For the
first few patients operated on using this approach, the sur-
geon should choose slender patients with reasonably good
range of motion and minimal deformity. In learning the
approach, an incision 1 to 2 cm longer in each direction
makes the exposure easier. The incision can be shortened
as the surgeon’s becomes more experienced. Patients who
are extremely obese or very muscular are the most difficult
to achieve adequate exposure. In these patients it is often
helpful to make the incision a few centimeters longer dis-
tally. Additionally, the most important structure to release
to assist with exposure and minimize forced exposure is
the capsule. If the posterior capsule is not adequately sur-
gically released, the tendency is to put more pressure on
the femur in adduction, extension and external rotation
and this can result in femoral shaft fracture. Patients
who have had previous anatomy-changing fractures or
have retained internal fixation devices (sliding nail or
blade plate) should be done with a larger incision.
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SUMMARY

MODIFIED ANTEROLATERAL SURGICAL AP-
PROACH IN TOTAL HIP REPLACEMENT

Zimlitski M., Natchkebia L., Loria G., Zimlitski G.,
Gvazava V., Gardeev A.

LLC Medical Center "MediClubGeorgia”, Tbilisi, Geor-
gia; LLC SofieMedGroup, Aktau, Kazakhstan

In this paper, we have studied the difference between
classic Watson Jones anterolateral approach and modified
anterolateral approach started in our institution from 2004
y. in group of patients with BMI more then 30 - 412 pa-
tients, mean age was 66,5 y., male -157 (38.2%), female -
255 (61,8%). Primary diagnosis were: Idiopathic osteoar-
thritis - 379 (92%), Rheumatoid ostheoarthritis - 16 (4%),
DDH - 12 (3%). All surgeries were performed on supine
position. All surgeries were performed by single surgeon.
In 321 (78%) of cases modified approach was used. Only
uncemented implants from Zimmer-Biomet were used.

In our study we conclude that the differences between
these two approaches were hip flection, gluteus medius
partial detachment and oblique incision of the skin, but
these three point makes the approach much more easier
to perform because in flexed position M.Gluteus Medius
and M. Tensor Fascia Lata are more relaxed and in 4th
position oblique incision protects the skin from damage
caused by femoral rasp.
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PE3IOME

MOJIM®HUIUPOBAHHBII MEPE/HE-JIATE-
PAJIBHBII JOCTYII IPM TOTAJILHOM DHJ10-
MPOTE3UPOBAHUM TA3OBEJPEHHOIO CY-
CTABA

Sumimnukuii M.I'., Harukeoua JI.JI., Jlopus I.3.,
Sumimukuii .M., I'BazaBa B.M., I'apnees A.B.

AO Meouyunckuit yenmp "MediClubGeorgia", Tounucu,
I'pysus; AO SofieMedGroup, Akmay, Kazaxcman

[Tonnas 3ameHa Ta300eJPEHHOTO CyCTaBa cTajia orle-
pauueii BBIOOpa MpH JICYUSHUH 0CTe0apTpo3a Ta300epeH-
HOTO cycTaBa. MHOTHE XUPYpPrH UCHOIB3YIOT pa3InyHbIC
XMPYpPrU4ecKre JOCTYINbI K Ta300eIpEeHHOMY CYyCTaBy.
Bce oM UMeEOT CBOM MPEUMYIIECTBA B 3aBUCHIMOCTH OT
JTu3aiiHa MMIUIAHTOB, Beca MAllMEHTA U CTETEHHU TsKe-
ctu aedopmaiyn. Xopomas aHaTOMHYecKass OpHUeHTa-
LU TIPU IUCCEKIMM TKaHEeH HeoOXomuma JUIsl TOCTHXKe-
HUSI JIy4IINX Pe3yJIbTaTOB XMPYpPru4eckoro jedeHus. B
MIPOBEICHHOM HCCIICIOBAaHUM M3y4€HA pa3HHUIA MEXKIY
KJIACCUYECKUM aHTEpOJIaTepaJIbHBIM MOAX0/I0M YOTCOHA
JxoHca ¥ MOIU(HUIMPOBAHHBIM aHTEPOJIATEPATbHBIM
MOJIX0/IOM, BHEIpEeHHbIM Hamu ¢ 2004 T. y MaiueHToB ¢
uHaexcoM macchl Tena >30. IIpoonepupoBanst 412 namu-
€HTOB, CpPEIHHI BO3pacT - 66,5 net, my>xxuun 157 (38,2%),
xeHumH 255 (61,8%). IlepBuuHbIil nuarHo3: uauomna-
THYeckuil octeoapTpuT - 379 (92%), peBMaTOMIHBIN
octeoapTpurt - 16 (4%), aucmnasus cyctasa - 12 (3%).
Omneparyy BBIMOTHSIINCH B MOJOKEHUH OOJBHOTO JIeXkKa
Ha crimue. B 321 (78%) ciay4ae BBITONHSICS MOTU(DHIIN-
poBaHHbIN goCTyI. Mcnonab30Banuch TOJIBKO HELIEMEHTH-
pOBaHHBIC HMMIUIAHTHI KOMIIaHUK Zimmer-Biomet.

AHanu3 pe3ynbTaToOB UCCIIEIOBaHUS MO3BOJSET 3a-
KJIIOYHUTh, YTO PAa3JIMYUs MEKIY MpeICTaBICHHBIMU
JIByMsI XMPYPIHUECKHMMH AOCTYIIaMH 3aKIII0YalluCh B
crubaHuu Oeapa, YaCTHYHOM OTCIOCHUHU STOAMYHOMN
MBIIIIBI U KOCOM pa3pese KOXKH. ITH TpU MOMEHTA Jie-
JIAI0T AOCTYI HAMHOTO Jierde BBIIOJHUMBIM, ITOCKOJIb-
Ky B COTHYTOM IMOJIOXXCHHH Oejipa B Ta300eIpCHHOM

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

cycraBe M.Gluteus Medius u M. Fascia Lata Gosee
paccinabiieHa ¥ B 4eTBEPTOW MO3UIMU KOCOW paszpes
KOXKH 3all[MIIAeT €€ OT MOBPEKICHHH, BEI3BAaHHBIX Oe-
JPEHHBIM PaIlIIUIIEM.
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INDEXES OF CYTOKINE PROFILE OF BLOOD
IN PATIENTS WITH COMPLICATED ERYSIPELAS

Ioffe 1., Zelenyi I., Meleshchenko A., Meleshchenko N., Karpenko P.

State Establishment “Lugansk State Medical University”, Rubizhne, Lugansk region, Ukraine

According to data of modern epidemiological studies, the
incidence of erysipelas has a clearly pronounced tenden-
cy to further increase [3,6]. It is worth noting that also
purulent-necrotic complications in patients with erysip-
elas often occur along with destructive phlegmonous and
gangrenous forms of erysipelas that require surgical treat-
ment [7,10-12]. In the preantibiotic period, the most fre-
quent systemic complications of erysipelas were pneumo-
nia and sepsis, which were often observed in one patient
and detected in 30-40% of all patients with complications.
Nowadays as purulent-inflammatory complications pre-
vail abscesses, phlegmon and thrombophlebitis [5]. This
modification of clinical picture of erysipelas is associated
with evolution of the infectious pathology in whole [2,8].
In this regard, pathophysiological mechanisms of erysip-
elas have recently undergone a detailed study, while the
essential role of immune disorders in the recurrence and
severity of the disease is postulated [4,13,14]. Based on
these data, new approaches to treatment and medical reha-
bilitation of patients with erysipelas are being developed,
and the expediency of including in complex therapy of
this disease remedies possessing antioxidative and immu-
nomodulating properties is established [1,9].

Based on the above, for clinical practice is important to
study the indices of the cytokine blood profile in patients
with erysipelas with purulent-inflammatory complica-
tions, which will allow developing pathogenetically sub-
stantiated approaches to the therapy of this pathology.

Purpose — study the indices of cytokine blood profile
in patients with erysipelas with complicated forms of this
disease.

Material and methods. 157 patients with erysipelas
were examined, including 30 patients with such compli-
cation as gangrene, 30 with phlegmon, 32 patients with
erysipelas complicated by abscess, 30 patients with com-
plication of erysipelas with thrombophlebitis of the shin
and 35 patients with primary uncomplicated erysipelas.
Age of examinees ranged from 25 to 59 years, among
them 80 men and 77 women. Localization of the local
inflammatory focus in all observed patients was on the
lower extremities (shin, back of foot, lower third of the
thigh). Informed consent was obtained from each subject.

Treatment was typical - antibacterial, anti-inflamma-
tory drugs, vitamins and if necessary, surgical treatment.

Apart from conventional clinical and biochemical
studies, all patients were subjected to a special immu-
nological study including estimation the concentration
of pro- and antiinflammatory cytokines in the serum by
ELISA using laboratory equipment manufactured by

© GMN

Sanofi Diagnostics Pasteur (France) on the enzyme im-
munoassay analyzer PR 2100. Concentration of cytokines
(TNF-a, IL-1pB, IL-2, IL-4, IL-6, IL-10) in blood was de-
termined using reagents Protein Contour Company Ltd.
(Russian Federation, St. Petersburg).

Statistical processing of research results was carried
out using analysis of variance in licensed software pack-
age Statistica 12, taking into account the basic principles
of usage of statistical methods in clinical trials.

Results and their discussion. The blood content of
pro-inflammatory cytokines (IL-18, IL-2, TNF-a, IL-6)
and anti-inflammatory cytokines (IL-4) in patients with
erysipelas was analyzed. It was found that before the start
of treatment in an acute period of the disease, was noted
a significant increase in the concentration of pro-inflam-
matory cytokines in the blood of patients with erysipelas,
which was more pronounced in patients with purulent-
necrotic complications development (Table).

In the table is shown that in the presence of such com-
plication of erysipelas as gangrene, the IL-18 content in
the blood serum is 64.2+1.9 pg/ml that is 3,4-fold higher
(P<0,001) compared to norm. The level of another pro-
inflammatory cytokine IL-2, was 1,94-fold higher than
norm in acute period of erysipelas, complicated by gan-
grene (P<0.001). Concentration of TNF-a in patients with
erysipelas complicated by gangrene was increased by
2,27 times in average to the corresponding norm value
(P<0,001) and serum level of IL-6 was 1,98-fold higher
(P<0,001). Level of anti-inflammatory IL-4 in the exam-
ined patients with erysipelas, complicated in the acute
period of the disease by development of gangrene, was
slightly elevated relative to the norm, and namely 1,16-
fold (P<0,05). Based on the foregoing, was noted a signif-
icant increase of indices of the cytokine blood profile, which
characterize the ratio of pro-inflammatory and anti-inflam-
matory cytokine, and namely the IL-2/IL-4 index on average
was 1,68-fold (P<0,001), IL-16/IL-4 - 2,95-fold (P<0,001),
TNF-o/IL-4 - 1,95-fold (P<0,001) and the IL-6/IL-4 - 1,69-
fold higher (P<0,001) with respect to the norm.

Thus, it was found that in the acute period of ery-
sipelas complicated by such purulent-necrotic state as
gangrene, a significant increase in serum levels of pro-
inflammatory cytokines IL-18, IL-2, TNF-a and IL-6 is
documented with a slight increase in concentration of
anti-inflammatory cytokine IL-4. Due to these chang-
es in the cytokine profile of patients with erysipelas
complicated by gangrene, the indices characterizing
the ratio of pro-inflammatory and anti-inflammatory
cytokines in examined patients were significantly in-
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Table. Concentration of cytokines in the sera of patients with erysipelas (M+m)

Indexes of cy Groups of patients with complicated erysipelas primary
. X uncomplicated
tokine profile Norm gangrene phlegmon abscess thrombophlebi- erysiI;)elas
of blood (n=30) (n=30) (n=32) tis (n=30) _
(n=35)
IL-1B, pg/ml 18,8+1,7 | 64,2+]1,9%** 58,1+, 7%%* 42,2+1,6%** 39,441, 8%** 32,6+1,6%**
IL-2, pg/ml 20,8+1,4 | 40,4+1,8%** 39,941,6%%* 32,54+1,5%** 30,6+1,4%* 30,8+1,4%**
TNF-a, pg/ml | 39,6£2,0 | 89,8+2,3%*** 80,4+1,9%** 72,341, 7%** 65,6+1,6%*** 50,6+2,2*
IL-6, pg/ml 24,4+1,2 | 48,242, 1*** 46,1+1,8%** 40,4+1,5%** 39,2+1,7** 36,2+2,0*
IL-4, pg/ml 47,2+1,6 54,6+1,8* 53,4+1,5* 52,6+1,3 51,4+1,3 50,3+2,2
IL-2/IL-4 0,44+0,03 | 0,74+0,03*** | 0,75+0,03*** | 0,62+0,04*** 0,6+0,03#* 0,61+0,03***
IL-1B/IL-4 0,4+0,03 | 1,1840,05%** | 1,09+0,05*** | 0,8+0,05%** 0,7740,04%** 0,6540,04%**
TNF-o/IL-4 | 0,84+0,04 | 1,64+0,06*** | 1,51+0,05%** | 1,3740,03%** | 1,2840,04%** 1,0140,04**
IL-6/IL-4 0,52+0,03 | 0,88+0,04*** | 0,86+0,03*** | 0,77+0,02** 0,76+0,02%* 0,72+0,03**

note: Reliability of difference with respect to the norm * - at P<0,05, ** - P<0,01, *** - P<0,001

creased (P<0,001), which indicates the prevalence of
pro-inflammatory properties of serum in this subgroup
of patients over anti-inflammatory.

In patients with erysipelas complicated by phlegmon,
as a result of the conducted studies were observed similar
changes in indexes of cytokine profile of blood. Indeed,
in the acute period of erysipelas complicated by phleg-
mon, similarly as in patients with gangrene, there was a
significant increase in the level of pro-inflammatory cy-
tokines in the serum. So, the serum content of IL-11 had
3,1-fold increase compared to the norm (P<0,001), IL-2
1,92-fold increase (P<0,001), TNF-a 2,0-fold (P<0,001),
the level of IL-6 was 1,89-fold higher (P<0,001). Con-
centration of anti-inflammatory IL-4 in the examined pa-
tients with phlegmonous form of erysipelas was moder-
ately increased - on average 1.13 times (P<0.05) relative
to the corresponding norm. In patients of this subgroup,
the corresponding cytokine indices were increased sig-
nificantly, namely the 1L-2/IL-4 ratio to 0.75+0.03, that
is on average 1.7 times higher than the norm (P<0.001),
IL-1B/IL-4 ratio was 1.09£0.05, which is on average 2.73
times higher than norm (P<0.001). TNF-o/IL-4 ratio in
this period was 1.5140.06, which is 1.8 times higher than
the norm (P<0.001). IL-6/IL-4 index in patients with ery-
sipelas complicated by phlegmon was 0.86 + 0.03, that
is 1.65 times higher than the norm (P<0.001). Thus, the
conducted immunological studies made it possible to es-
tablish that in the acute period of erysipelas complicated
by phlegmon, serum content of the studied pro-inflamma-
tory cytokines (IL-1B, IL-2, TNF-a, IL-6) is significantly
increased, while the level of anti-inflammatory cytokine
IL-4 increases very moderately, herewith cytokines indi-
ces, which characterize the ratio of pro-inflammatory and
anti-inflammatory cytokines in patients with erysipelas
complicated by phlegmon, also significantly increase.
This indicates prevalence in the serum of patients with
erysipelas complicated by phlegmon pro-inflammatory
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properties of serum over anti-inflammatory. In compara-
tive analysis of the studied parameters of patients with
gangrenous and phlegmonous forms of erysipelas, it was
established that there were no reliable differences in the
analyzed parameters, both in the content of cytokines as
well as in the corresponding indices (P>0.05-0.1). Thus,
in patients with erysipelas complicated by gangrene or
phlegmon were revealed identical changes in the cytokine
profile in the form of a significant increase in serum levels
of pro-inflammatory cytokines with a relative deficiency
of anti-inflammatory ones. The degree of increase in the
content of pro-inflammatory cytokines in these two de-
structive forms of erysipelas was almost the same.

In patients with a localized form of necrotic-purulent
complication (abscess), tendency of changes in the cyto-
kines profile was similar to that in patients with destruc-
tive forms of erysipelas (phlegmonous and gangrenous),
but the extent of the observed shifts was in most cases
less pronounced. So, the content of IL-18 in the serum of
patients with erysipelas with abscess was 42.2+1.6 pg/ml,
which was 2.24 times higher than the norm (P<0.001),
being herewith 1.52 times lower than in patients with gan-
grene (P<0.01) and 1.38 times lower than in patients with
erysipelas complicated by phlegmon (P<0.01). Level of
IL-2 before the start of treatment in the blood of patients
with erysipelas complicated by abscess was (32.5£1.5)
pg/ml, which is 1.56 times higher than the norm (P<0.01)
and in the same time 1,24-fold lower than in patients with
erysipelas complicated by gangrene (P<0.05) and 1.23-
fold lower than in patients with erysipelas, complicated by
phlegmon (P=0.05). Concentration of TNF-a. in the serum
of patients with erysipelas complicated by abscess was
on the average (72.3+1.7) pg/ml, which was 1.83 times
higher than the norm of this index (P<0.001), and at that
the same time 1.24-fold lower than in patients with gan-
grenous form of erysipelas (P<0.05) and 1.11 times lower
than in patients whose erysipelas was complicated by
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phlegmon (P=0.05). Concentration of pro-inflammatory
IL-6 in the serum of patients with erysipelas complicated
by abscess before the start of treatment was (40.4+1.5) pg/
ml, which is 1.66 times higher than the norm (P<0.001),
1.2 times lower than in patients with erysipelas, compli-
cated by gangrene (P<0.05) and 1.14 times lower than in
patients with phlegmon being developed in the acute pe-
riod of the disease (P=0.05).

Concentration of anti-inflammatory cytokine IL-4 in
patients with erysipelas complicated by abscess was on
the average (52.6+1.3) pg/ml, which corresponded to the
upper limit of the norm of this index (P>0.05). It was
found that there were significant differences between se-
rum IL-4 levels in comparison with other complications
of erysipelas - phlegmon and gangrene (P>0.05). Cyto-
kine profile indices, reflecting the ratio of pro-inflamma-
tory and anti-inflammatory cytokines content in the sera
of patients with erysipelas with abscess, were increased,
although to a lesser degree than in patients with phleg-
monous or gangrenous forms. So, IL-2/IL-4 ratio in the
patients with erysipelas complicated by abscess aver-
aged 0.62+0.04, which is 1.4 times higher than the norm
(P<0.001) and simultaneously 1.2 times lower than in
patients with gangrene (P<0.05) and 1.21 times lower
than the corresponding index in patients with phleg-
monous form of erysipelas (P<0.05). IL-18/IL-4 ratio
was increased in patients with erysipelas complicated
by abscess, an average of 0.8+£0.05, that is, 2.0 times
greater in comparison to the corresponding norm value
(P<0.001), at the same time 1.48 times lower relative
to the given index in patients with erysipelas compli-
cated by gangrene (P<0.01) and 1.36 times lower than
in the patients with phlegmonous form of erysipelas
(P<0.05). TNF-a/IL-4 index in patients with erysipelas
complicated by abscess was 1.37+0.03 before the start
of treatment, which is 1.63 times higher than the corre-
sponding norm value (P<0.001) and simultaneously 1,2
times lower than this index in patients with gangrenous
form of erysipelas (P<0.05) and 1.1 times lower than
in patients with erysipelas, complicated by phlegmon
(P=0.05). IL-6/IL-4 ratio in patients with erysipelas
complicated by abscess averaged 0.77+0.02, which
was 1.48 times higher than the norm (P<0.01), and at
the same time 1,14 times lower than in patients with
erysipelas complicated by gangrene (P<0.05) and 1.12
times lower than in patients with development of such
complication as phlegmon (P=0.05).

In case of erysipelas complicated by thrombophlebitis
of the subcutaneous veins of the shin, content of IL-13
in the blood serum of patients was 2.1 times higher than
the norm (P<0.001), 1.63 times lower in comparison with
gangrenous form of erysipelas (P<0.01) and 1.47 times
lower than in patients with development of phlegmon as
complication (P<0.001). There were no significant dif-
ferences between serum IL-18 in patients with erysipelas
with development of abscess or thrombophlebitis of the
subcutaneous veins of the shin (P>0.05). The content of
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IL-2 in the serum of patients with erysipelas complicated
by thrombophlebitis of the subcutaneous veins of the shin,
before the start of treatment averaged (30.6+1.4) pg/ml,
which was 1.47 times higher than the corresponding norm
value (P<0.001). At the same time, the level of IL-2 in the
serum of patients with erysipelas complicated by throm-
bophlebitis of the subcutaneous veins of the shin was 1.32
times lower than the corresponding index in patients with
erysipelas complicated by gangrenous process (P<0.01)
and 1.3 times lower than the content of IL-2 in the blood
of patients with erysipelas complicated by phlegmon
(P<0.05). There were no significant differences between
the level of IL-2 in the blood of patients with erysipelas
complicated by abscess or thrombophlebitis of the subcu-
taneous veins of the shin.

The level of TNF-a in patients with erysipelas com-
plicated by thrombophlebitis of the subcutaneous veins of
the shin before the start of treatment was (65.6+1.6) pg/ml,
which is 1.66 times higher than normal value (P<0.001),
1.37 times lower than the corresponding index in patients
with erysipelas complicated by gangrene (P<0.01) and
1.23 times lower than in patients with such complication
of erysipelas as phlegmon (P<0.01). There were no signif-
icant differences between serum TNF-a levels in patients
with erysipelas complications such as abscess or throm-
bophlebitis of the subcutaneous vein of the shin (P>0.05).
Content of pro-inflammatory IL-6 in the serum of pa-
tients with erysipelas complicated by thrombophlebitis
increased by 1.6 times relative to the norm (P<0.01) and
averaged (39.2+1.7) pg/ml. At the same time, the level of
IL-6 in the serum of patients with erysipelas complicated
by thrombophlebitis was 1.23 times lower than before the
start of treatment in patients whose erysipelas course was
complicated by gangrene (P<0.05) and 1,18 times lower
than in patients with erysipelas complicated by phlegmon
(P=0.05). There was no significant difference between the
level of IL-6 in the sera of patients with erysipelas com-
plicated by abscess or thrombophlebitis of the subcutane-
ous veins of the lower leg (P>0.05).

Serum content of anti-inflammatory IL-4 in patients
with erysipelas complicated by thrombophlebitis cor-
responded to the upper limit of the norm of this index
(P>0.05), and did not significantly differ from other
subgroups of patients with complications of erysipelas
(P>0.05). Based on the foregoing, in patients with erysip-
elas complicated by thrombophlebitis of the subcutaneous
veins of the shin, there was an increase in all analyzed in-
dices, which reflect the ratio of pro- and anti-inflammato-
ry cytokines in serum. So, the IL-2/IL-4 index in patients
with erysipelas complicated by thrombophlebitis averaged
0.6+0.03, which is 1.36 times higher than the norm of this
index (P<0.001). At the same time, this index was 1.19
times lower than in patients with erysipelas complicated
by gangrene (P<0.05), and 1.25 times lower than in pa-
tients whose erysipelas was complicated by appearance of
phlegmon (P<0.05). There were no significant differences
between the level of this index in patients with erysipelas
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with such complications as abscess or thrombophlebitis
of the subcutaneous vein of the shin (P>0.05). IL-13/IL-4
ratio in patients with erysipelas, who had thrombophle-
bitis, was 0.77+0.04 before the start of treatment, which
is 1.93 times higher than the corresponding norm value
(P<0.001). At the same time, IL-1B/IL-4 ratio in these
patients was 1.53 times lower than in patients with ery-
sipelas complicated by gangrene (P<0.01) and 1.42 times
lower than in patients with erysipelas complicated by
phlegmon (P<0.01). There were no significant differences
in this parameter in patients with erysipelas complicated
by abscess or thrombophlebitis of the subcutaneous veins
of the shin (P>0.05).

TNF-o/IL-4 ratio in patients with erysipelas com-
plicated by thrombophlebitis of the subcutaneous veins
of the shin was 1.28+0.04 before the start of treatment,
which is 1.52 times higher than the norm (P<0.001) and
at the same time, below the values of this ratio in patients
with erysipelas, complicated by gangrene, by 1.28 times
(P<0.05) and phlegmon - by 1.18 times (P=0.05). There
were no significant differences between TNF-o/IL-4 ra-
tio in patients with erysipelas complicated by abscess or
thrombophlebitis (P>0.05). IL-6/IL-4 index was elevated
in patients with erysipelas complicated with thrombo-
phlebitis of the subcutaneous vein of the shin, in average
to 0.76+0.02, which is 1.46 times higher than the normal
value (P<0.01). At the same time, this index was signifi-
cantly lower than in patients with the presence of destruc-
tive forms of erysipelas - phlegmonous or gangrenous
(P=0.05). There was no significant difference between the
values of the IL-6/IL-4 index in patients with erysipelas
complicated by abscess or thrombophlebitis of subcutane-
ous veins of the shin (P>0.05).

While analyzing cytokine profile of peripheral blood
in patients with primary uncomplicated erysipelas, was
also established activation of pro-inflammatory cyto-
kines, but significantly less pronounced than in patients
with complicated erysipelas. So, before the treatment, the
level of IL-18 in the serum of patients with primary un-
complicated erysipelas averaged (32.6+1.6) pg/ml, which
is 1.73 times higher than the corresponding norm value (P
<0.001). At the same time, the content of IL-18 in the se-
rum of patients with erysipelas complicated by gangrene
was an average 1.97 times higher than in patients with a
primary uncomplicated erysipelas with a moderate course
of the disease (P <0.001). In patients whose erysipelas
was complicated by phlegmon, the level of IL-16 before
the start of treatment was 1.78 times higher than in pa-
tients with a primary uncomplicated form of erysipelas
(P<0.001). In patients with erysipelas complicated by the
development of abscess, the content of IL-18 in the blood
serum before the start of treatment was in average 1.29
times higher than in patients with primary uncomplicated
erysipelas (P<0.05). With the development of thrombo-
phlebitis of the subcutaneous veins of the shin as com-
plication of the erysipelas, the serum IL-18 content was
1.2 times (P=0.05) higher than the corresponding index in
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patients with primary erysipelas. Thus, it was found that
the content of pro-inflammatory IL-18 in the serum of pa-
tients with complicated forms of erysipelas significantly
exceeds the level of this cytokine in patients with uncom-
plicated primary erysipelas with its moderate course.

A similar conclusion can be drawn when studying
the serum content of another pro-inflammatory cytokine
- TNF-a. Indeed, in patients with erysipelas complicated
by gangrene, content of this cytokine in serum prior to
initiation of treatment was on average 1.77 times higher
than in uncomplicated primary erysipelas (P<0.001). In
patients with erysipelas complicated by phlegmon, level
of TNF-a was 1.59 times higher than before treatment in
patients with moderate primary uncomplicated erysipelas
(P<0.001). In patients whose erysipelas course was com-
plicated by abscess, TNF-o content in serum before the
start of treatment was 1.3 times higher than in patients
with primary erysipelas without complications (P<0.05).

Level of IL-6 in the serum of patients with erysipelas
complicated by gangrene was, on average, 1.33 times
higher than in patients with uncomplicated primary ery-
sipelas (P<0.05), and in patients with erysipelas com-
plicated by phlegmon - 1,27 times higher (P<0,05). In
patients with erysipelas complicated by abscess or throm-
bophlebitis of subcutaneous veins, serum IL-6 content
in most cases corresponded to the upper limit typical for
uncomplicated primary erysipelas, that is, control group
(P>0.05). There were no significant differences in anti-
inflammatory IL-4 content in the blood serum of patients
with erysipelas with purulent-inflammatory complica-
tions and a group of patients with uncomplicated form of
primary erysipelas (P>0.05).

The indices of cytokine blood profile in most cases
in the presence of purulent-inflammatory complications
exceeded the corresponding parameters in patients with
uncomplicated primary erysipelas. So, IL-18/IL-4 ratio
in patients with gangrene was 1.82 times higher than in
uncomplicated erysipelas (P<0.001), with development
of phlegmon - 1.68 times higher (P<0.001), in patients
with erysipelas complicated by abscess - 1.23 times
higher (P<0.05), in the presence of such a complication
of erysipelas as thrombophlebitis of the subcutaneous
veins of the shin - 1.18 times higher (P=0.05). TNF-a/
IL-4 ratio in patients with erysipelas complicated by
gangrene was 1.62 times higher before the start of
treatment, compared to uncomplicated primary erysip-
elas (P<0.01), in erysipelas with phlegmon 1.5 times
higher (P<0.01), in patients who had an abscess - 1.36
times higher (P<0.01) and in the presence of throm-
bophlebitis of the subcutaneous veins - 1.27 times
higher compared to uncomplicated primary erysipelas
(P<0.05). IL-2/IL-4 ratio was significantly elevated
relative to this level in patients with uncomplicated
primary erysipelas only in destructive forms of erysip-
elas - gangrenous (1.21 times on average, P<0.05) and
phlegmonous (1.23, times P<0.05), while in case of an
erysipelas complicated by abscess or thrombophlebitis
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of the subcutaneous veins, the value of IL-2/IL-4 ratio
was practically the same as in patients with uncom-
plicated form of erysipelas (P>0.05). IL-6/IL-4 ratio
in patients with erysipelas with severe complications
was also significantly higher compared to the group
of patients with uncomplicated primary erysipelas: in
case of erysipelas with gangrene 1.22 times (P<0.05),
phlegmon - 1.2 times (P<0.05). At the same time, in
patients with erysipelas complicated by abscess or
thrombophlebitis of the subcutaneous veins, the value
of the IL-6/IL-4 index corresponded to the upper limit
of the level of this coefficient, which was recorded for
patients with uncomplicated primary erysipelas (P>0.05).

Conclusions.

1. The data obtained indicate that in patients with
complications of erysipelas, was noted a significant in-
crease in serum levels of pro-inflammatory cytokines IL-
1B, TNF-a, IL-2, IL-6 with a slight increase in the level of
anti-inflammatory cytokine IL-4.

2. Due to these shifts in cytokine blood profile, in pa-
tients with complicated forms of erysipelas there is a sig-
nificant increase in the indexes reflecting the ratio of pro-
inflammatory and anti-inflammatory cytokines, which
indicates the prevalence in the blood of the examined
patients with complications of erysipelas of pro-inflam-
matory properties over anti-inflammatory.

3. More significant increase in the serum level of
pro-inflammatory cytokines is typical for patients with
destructive forms of erysipelas - phlegmonous and gan-
grenous, a slight increase - for patients without purulent-
necrotic component (thrombophlebitis of the subcutane-
ous veins of the shin).
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SUMMARY

INDEXES OF CYTOKINE PROFILE OF BLOOD IN
PATIENTS WITH COMPLICATED ERYSIPELAS

Ioffe 1., Zelenyi I., Meleshchenko A.,
Meleshchenko N., Karpenko P.

State Establishment “Lugansk State Medical University”,
Rubizhne, Lugansk region, Ukraine

The cytokine blood profile in patients with complicated
erysipelas was investigated. It was found that in patients with
complications of erysipelas (gangrene, phlegmon, abscess,
thrombophlebitis of the subcutaneous veins of the shin) lev-
els of pro-inflammatory cytokines IL-18, TNF-a, IL-2, IL-6
in serum significantly increase and level of anti-inflamma-
tory cytokine IL-4 increases slightly, as well as was found
a significant increase in coefficients reflecting the ratio of
pro-inflammatory and anti-inflammatory cytokines, which
indicates the prevalence in the blood of examined patients
with complications of erysipelas an anti-inflammatory prop-
erties. A more significant increase in pro-inflammatory cy-
tokines serum levels is typical for patients with destructive
forms of erysipelas - phlegmonous and gangrenous, a slight
increase - for patients without purulent-necrotic component
of complication (thrombophlebitis of the subcutaneous veins
of the shin). In the future we plan to study pharmacological
correction of shifts in cytokine blood profile with drugs with
immunomodulating properties in patients with complicated
erysipelas.
complications, cytokines,

Keywords: erysipelas,

pathogenesis.
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TMOKA3ATEJIA HUTOKMHOBOTI'O ITPO®MJISI KPOBHU Y BOJBHBIX OCJTOKHEHHOM POKEN

Hodde U.B., 3eaennrii U.U., Meaemenko A.B., Menemenko H.B., Kapnenko I1.B.

Tocyoapcmeennoe yupesicoenue «JIyeanckuii 2ocyoapcmeenHuvlil MEOUYUHCKUL YHUBEPCUMeEm »,
Jlyeanckas obnacmo, Ykpauna

W3yueHpl moOKa3zaTeny MUTOKWHOBOTO MPOQMIIS Kpo-
BU Y OOJIHBIX OCJIOKHEHHOHW pOXKeH. YCTaHOBIIEHO, YTO
y OOJBHBIX C HAIMYHEM OCJIOKHCHHIA POXU (TaHTpeHA,
¢urermona, abcmecc, TPOMOO(ICOUT MOAKOKHBIX BEH
TOJICHH) JIO Hayaja JICYCHUS] OTMEYAJIOCh CYIIECTBCHHOE
MOBBIILICHUE COJEPIKAHUSI B CBHIBOPOTKE KPOBH MPOBOC-
nanuTeNbHBIX TUTOKUHOB IL—18, TNF-0, IL-2, IL—6 npu
HE3HAYUTEJIbHOM YBEJIUYEHUU YPOBHS IMPOTUBOBOCHA-
JuTenbHOro nuTokuHa IL—4, a Takxke JOCTOBEpHOE IO-
BBIIIICHUE KOA(PDUIIMEHTOB, OTPAXKAIOIIINX COOTHOIIICHUE
MIPOBOCIHATIUTENBHBIX U MPOTUBOBOCHAIUTENbHBIX ITUTO-
KHHOB, YTO CBUJIETEJILCTBYET O MPEBAIMPOBAHNHU B KPOBU

00CIIe/TOBAaHHBIX OOJILHBIX MPOBOCIIAIUTEIBLHBIX CBOWCTB
Ha/l MPOTHBOBOCIIAIINTEIBHBIMU. BrIpakeHHOE TOBBIIIIE-
HHUE COJICP)KaHMSI B CHIBOPOTKE KPOBH NPOBOCHAIUTEIb-
HBIX IIUTOKUHOB XapaKTepHO ISl OOJIBHBIX C JIECTPYKTHB-
HBIMH (POPMaMH POXKHU — (PIIErMOHO3HOM ¥ TaHTPEHO3HOH,
HE3HAYNUTEIbHOE TOBBIIICHHE — ISl MAllMeHTOB C OTCYT-
CTBHEM T'HOMHO-HEKPOTHYECKOTO KOMIIOHEHTa OCJIOXKHE-
HUS (TpoMOO(IIEOUT MOJKOKHBIX BEH TOJICHH). B nanb-
HEHIeM IUIaHupyeTcs U3ydeHHe (hapMaKoIorn4eckoi
KOPPEKIIMU C/BUTOB B IIMTOKHHOBOM Npoduie KpoBU
rpenaparamMy ¢ IMMYHOMOJTYJIUPYIOIINMH CBOWCTBAMH y
MAIEHTOB C OCI0KHEHHO! pOXKEN.
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BILATERAL ADRENOCORTICAL CARCINOMA:
CASE REPORT AND REVIEW OF LITERATURE

Nikoleishvili D., 'Koberidze G., 'Kutateladze M., 'Zumbadze G., *Mariamidze A.

'"Medical Center "MediClubGeorgia", Thilisi; *Pathology Research Center, Thilisi, Georgia

Adrenocortical carcinoma (ACC) is a rare malignan-
cy, often associated with a poor prognosis, amounting to
0.02% to 0.2% of all adult cancers. The estimated inci-
dence is 1 per million people, with an estimated 5-year
survival rate of 16-47% depending on a tumor stage. The
female to male ratio is 1.5-2.5:1. The median age of di-
agnosis is in the 5th to 6th decade, but ACC is also found
in children in which group its incidence is reportedly
relatively higher than in adults. Forty to 60% of patients
present with symptoms and signs of hormone excess, an-
other third have nonspecific symptoms due to local tumor
growth, and around 20-30% of ACCs are diagnosed inci-
dentally [5,12].

Bilateral malignant adrenal tumors are extremely rare
except for those that represent metastases from an extra-
adrenal organ. ACCs are bilateral in 2 to 10% of cases
[1,5]. Surgical excision is the only curative treatment of
ACC. Minimally-invasive techniques has been increas-
ingly popular. However, the optimal choice for surgical
approach is controversial [5,12,16]. The data on manage-
ment of synchronous bilateral ACCs is scarce and the
question of simultaneous versus staged surgical approach
is open [16]. Given the extreme rarity of the entity and
bilateral occurrence, quality comparisons are difficult.

The present paper is a conventional narrative review
of the literature on the surgical treatment of bilateral ACC,
with reporting of a case from our experience, involving si-
multaneous bilateral laparoscopic adrenalectomy in a 65-
year old man with bilateral ACC.

Material and methods. In addition to the search re-
sults from a few available systematic reviews on ACCs,
we queried the relevant English-language literature in
Pubmed for the keywords bilateral adrenocortical carci-
noma and bilateral adrenal cancer until November 2017.
The search was complemented by additional sources de-
rived from the reference lists of the relevant articles and
guidelines. The data, available online, was summarized in
a conventional narrative review. We further report a case
of synchronous bilateral ACC with a particularly aggres-
sive course.

Case report. Bilateral adrenal masses were incidental-
ly found in a 65-year old man on an abdominal ultrasound
done for intermittent lower back pain. Contrast-enhanced
computed tomography (CT) identified a 58-mm and 76-
mm enhancing solid masses in the right and left adrenal,
respectively (Fig. 1). Further studies could not identify a
possible primary extra-adrenal source. There was no ra-
diological evidence of a locally advanced or metastatic
disease at that time. Endocrinologic workup (serum cor-
tisol, serum androgens, urine catecholamines, and the al-
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dosterone to renin ratio) was negative. The presumptive
diagnosis of bilateral ACC was made and the patient was
admitted for surgery.

Fig. 1. Abdominal CT scan identifying two large adre-
nal masses bilaterally

Simultaneous bilateral laparoscopic adrenalectomy
was performed with a standard flank transperitoneal tech-
nique. The total operative time was 245 min, 140 min and
90 min for the left and right sides, respectively, and ad-
ditional 15 min needed for repositioning the patient be-
tween the two procedures. Estimated total blood loss was
around 90 mL. Final pathology revealed ACC, pathologi-
cal tumor stage 3 (pT3) on both sides, with the extension
into the surrounding adipose tissue on the left side and
through the capsule on the right side as well as lympho-
vascular invasion (LVI) bilaterally (pT3LVI) (Fig. 2).
Adrenal replacement therapy was immediately instituted.
The immediate postoperative course was seemingly un-
eventful and the patient was discharged on postoperative
day 4. On postoperative day 8, however, he developed in-
creasingly intense lower back pain, which was difficult to
control with routine analgesics. The spine MRI revealed
lytic lesions at T11 through L3, with apparent spinal cord
compression at T11. The patient was admitted to a pallia-
tive care and succumbed to multi-organ failure within 5
weeks.

Results and their discussion. Epidemiology. ACC is
a very rare endocrinological malignancy. The incidence is
believed to be 1 to 2 per million per year, but valid data
are lacking. The Surveillance, Epidemiology, and End Re-
sults (SEER) database estimates its incidence as approxi-
mately 0.72 per million cases per year leading to 0.2% of
all cancer deaths in the United States [5,12].

19



The median age of diagnosis is in the fifth to sixth
decade. A bimodal distribution has been observed, with
relatively higher incidence in childhood. ACCs comprise
1.3% of all childhood cancers as opposed to 0.02% to
0.2% of adult cancers. In both age groups, there a predi-
lection for the female gender. Germline TP53 mutations
are the underlying genetic cause in childhood ACCs. Be-
yond the genetic predisposition, no risk factors have been
conclusively identified. Smoking in men and contracep-
tive use in younger women may have a role [5].

Clinical presentation. According to clinical pre-
sentation, the patients can be grouped into three main
categories. Around 40% to 60% develop symptoms
and signs of hormone excess, most commonly hyper-
cortisolism (50%-80% of hormone-secreting ACCs).
Another third may have nonspecific symptoms asso-
ciated with local tumor growth, such as abdominal or
flan pain, or early satiety. Around 20% to 30% of ACCs
are incidentally discovered by imaging. Paraneoplastic
syndromes are uncommon, but can present as tumor-
associated hypoglycemia, hyperreninemic hyperaldo-
steronism, erythropoictin-associated polycythemia,
and chemokine-mediated leukocytosis [5].

At the time of presentation, many ACCs are large tu-
mors, measuring more than 6 cm, with only a small mi-
nority presenting as lesions <4 cm. According to tumor
size and expansion, the European Network for the Study
of Adrenal Tumors (ENSAT) system defines four stages.
Stage 1 (<5 cm) and stage 2 (>5 cm) tumors are confined
to the adrenal gland. Stage 3 tumors extend into surround-
ing tissue (eg., fat or adjacent organs) or involve regional
lymph nodes. Stage 4 denotes a tumor with distant metas-
tasis (Table). Due to increasing use of abdominal imaging
in everyday medical practice, currently only around 25%
of tumors are diagnosed as stage 4 [5].

Workup. At the time of diagnosis, the initial evaluation
should include a thorough patient history, physical exami-
nation, and initial hormonal evaluation. Staging should
include at least abdominopelvic CT or MRI scan and chest
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CT. Further imaging such as positron emission tomogra-
phy (PET) with [18F]fluorodeoxyglucose (FDG) should
be guided by clinical suspicion of disease advancement
or to confirm the adrenocortical origin of a tumor. Metas-
tases to the liver, lungs, or lymph nodes, and invasion of
adjacent organs or venous extension into the renal vein
and/or inferior vena cava should be checked [5].

Differential diagnosis. The diagnosis of ACC is often
made clinically based on the presence of a large adrenal
mass associated with hormone excess. The evaluation of
incidentally discovered adrenal masses should follow the
well-established guidelines [5,6]. Radiological features
are important in this setting. Generally, homogeneous le-
sions less than 4 cm with <10 HU or a relative washout
>40% are not suspicious for ACC [1,5].

For an adrenal lesion greater than 4 cm, the differen-
tial diagnosis should include large adrenal cortical ad-
enoma (ACA), adrenal metastasis, pheochromocytoma,
adrenal cyst, ganglioneuroma, or other rare tumors, such
as sarcomas or lymphomas [5]. Biopsy is indicated only
in selected patients and is not recommended if an adrenal
mass is likely to be an ACC because of a potential risk of
tumor dissemination precluding a resection with negative
surgical margins (RO) [6].

Pathology. Of the existing scoring criteria, the
Weiss system is widely used in clinical practice and
is based on histological parameters such as invasion
by tumor into capsule and adjacent vessels, changes in
growth patterns, presence of tumor necrosis, increased
mitotic rates, and the presence of atypical mitotic fig-
ures. According to the Weiss system, tumors with 3 or
more of these features can be classified as ACC, where-
as tumors without these features (0-2 in the Weiss sys-
tem) do not usually metastasize and can be classified
as ACA. When using immunohistochemical methods,
it is generally accepted that ACCs have a Ki67 label-
ing index >5%. ACAs generally present a much lower
index [5]. Pathological features of the bilateral ACCs
removed in our case are illustrated in Fig. 2.

Table. Staging systems for ACC

ENSAT stage TNM stage TNM definition
T1, tumor <5 cm
I T1, NO, MO NO, no positive lymph node
MO, no distant metastases
T2, tumor >5 cm
I T2, N0, MO NO, no positive lymph node
MO, no distant metastases
N1, positive lymph node
T1-T2, N1, MO MO, no d}SMpt metastases. .
I T3, tumor infiltration into surrounding tissue
T3-T4, NO-N1, MO . . .
T4, tumor invasion into adjacent organs or venous tumor
thrombus into vena cava or renal vein
v T1-T4, NO-N1, M1 M1, presence of distant metastases

Abbreviations: ENSAT, European Network for the Study of Adrenal Tumors, TNM, tumor, node, metastasis
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Fig. 2. Pathological features of ACC.
a. Carcinoma invading the capsule and the surrounding adipose tissue in the left-sided adrenalectomy specimen.
b. Mitotic figures and polymorphisms in the right-sided adrenalectomy specimen

Management. The only curative approach to localized
ACC is complete tumor resection, including of all surround-
ing soft tissue and adjacent organs if necessary. Imaging
should be obtained as close as possible to the scheduled sur-
gery, because many aggressive ACCs grow quickly enough
to change the operative plan. Syndromes of hormone excess
should be timely and adequately addressed [5].

In our case of bilateral ACC, the adrenal imaging and
metastatic workup was done nearly 4 weeks prior to the
surgery. The suspected stage 2 disease bilaterally proved
to be stage 3 (pT3) on final pathology. In fact, despite
preoperative diagnostics, approximately 25% of stage 3
cases are initially suspected to be stage 2 ACC but ulti-
mately found to have more extensive disease. This once
again highlights the utmost importance of careful opera-
tive planning and thorough surgical resection [5,12].

Historically, open surgery was the gold standard for sus-
pected ACC by lumbotomy, laparotomy, or the thoracoab-
dominal approach. In the past two decades, laparoscopy has
emerged as the standard for benign adrenal tumor surgery.
Taking into account the advantages of minimally invasive
surgery, such as less blood loss, a shorter recovery time, and
reduced postoperative pain, there has been consistent at-
tempts to apply laparoscopic surgery to ACC management,
especially in ENSAT stages 1-2. However, this has been
under a long-standing debate due to concerns regarding on-
cological safety and effectiveness of laparoscopic adrenalec-
tomy (LA) [4-6,12,16]. Current evidence suggests that LA is
as effect and oncologically safe for localized ACC as its open
counterpart as long as oncological principles are respected
and the surgical margins are negative. Surgeon’s experience
and expertise is a major issue contributing to the safety of
minimally-invasive adrenalectomy. Locally advanced dis-
ease or large adrenal masses (>10 cm) should be approached
with open surgery. The role of lymph node dissection in lo-
calized disease is not known, but it can be performed for at
least staging purposes in locally advanced disease [2,12].

Adjuvant therapies aim to decrease the chance of re-
currence as even with ostensibly complete resection, rates
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of local recurrence is around 20% to 30%. For patients
with incomplete resection (eg, R1) local radiation ther-
apy has long been used. The adjuvant use of mitotane,
an adrenolytic medication, had also been employed for
decades. However, neither of these adjuvant treatments
has been conclusively proven to be effective [5].

Bilateral disease. In most cases, bilateral adrenal
masses represent benign bilateral adrenocortical disease
such as bilateral adenomas and macronodular hyperpla-
sia. The possibility of metastases, especially in patients
with known extra-adrenal malignancy, adrenal lymphoma
or bilateral pheochromocytomas should also be consid-
ered. Rarely, bilateral adrenal masses may represent co-
occurrence of different entities. The patients with bilateral
adrenal masses should be assessed according to the same
principles as those with unilateral disease to establish if
either or both lesions are benign or malignant [6].

The true rate of bilateral ACC is not known. Older series
report the presence of synchronous or metachronous contra-
lateral tumor in roughly 2% to 10% of ACC patients. Due
to the lack of clonal analysis, it is, however, very difficult
to determine whether the contralateral carcinoma is an inde-
pendent primary tumor or a metastasis from the other adre-
nal gland. There are only occasional reports supporting the
diagnosis of two different primary ACCs [5]. Extremely rare
variants such as bilateral aldosterone-producing adrenocorti-
cal carcinoma [3] and bilateral adrenal sarcomatoid carcino-
ma [9,15] have been reported. Bilateral ACC can also occur
with multiple endocrine neoplasia type 1 (MEN1), although
the association remains to be proved [7]. Bilateral primary
adrenal non-Hodgkin’s lymphoma (PAL) is another rare
and aggressive neoplastic entity. Although they may be dif-
ferentiated by CT and MRI [5], preoperative differentiation
between ACC and PAL can be a problem in the treatment of
potentially malignant adrenal tumors [10,14].

Bilateral adrenal surgery is a complex decision. It is as-
sociated with higher morbidity compared with unilateral sur-
gery. Lifelong adrenal replacement therapy is inevitable and
the patient remains at risk for life-threatening adrenal crisis [6].
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Open anterior transabdominal approach has been most
commonly used for bilateral ACC in most cases. It permits
an optimal control of vascular anatomy of the adrenal glands,
full exposure of peritoneal cavity, and inspection of intra-ab-
dominal organs. Moreover, the open approach provides the
advantage of exposing both adrenal glands simultaneously
without the need to reposition the patient [16].

Bilateral laparoscopic adrenalectomy has been used
most commonly for Cushing’s disease (86.7%), followed
by bilateral pheochromocytoma (9.8%); bilateral adrenal
metastases accounted for the 1% of the procedures. Lateral
transabdominal technique is the most common approach
for bilateral minimally-invasive adrenalectomy [11,13,16].
However, it is associated with longer operative time when
compared with conventional surgery, because of the need to
reposition the patient after removing the first gland. To ad-
dress the issue of an excessive operating time in some patient
groups, eg, in obese patients with Cushing’s disease, some
authors recommend staged procedures at intervals of 1 week
to 1 month. Posterior retroperitoenoscopic adrenalectomy
has recently gained interest for its advantage of avoiding the
need to reposition the patient. However, it is applicable only
for benign disease. In our case of bilateral laparoscopic ad-
renalectomy, the estimated operative time (245 min) was not
longer than the mean operative time of 277 min reported in
literature [16].

Conclusions. Adrenocortical carcinoma is a rare and
aggressive disease. Since the complete surgical excision is
the only curative treatment and the disease can progress very
rapidly, careful preoperative planning and imaging studies as
close as possible to the planned surgery are essential. Lapa-
roscopic adrenalectomy is a safe and effective minimally-
invasive alternative to traditional open surgery for ACC in
experienced hands, but its application may be limited in lo-
cally advanced and/or large (>10 cm) tumors due to a risk
of breach of surgical principles of oncological safety and in
bilateral disease due to the need to reposition a patient and a
longer operative time.
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SUMMARY

BILATERAL ADRENOCORTICAL CARCINOMA:
CASE REPORT AND REVIEW OF LITERATURE
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Adrenocortical carcinoma is a very rare and aggres-
sive endocrinological malignancy arising from the adre-
nal cortex. The estimated incidence is 1 per million peo-
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ple, with an estimated 5-year survival rate of 16-47%. It
can be bilateral in roughly 2-10% of cases, but the data
is scarce and there is no conclusive evidence whether the
contralateral mass is an independent tumor or a metasta-
sis from the other adrenal gland cancer. Radical surgical
excision is the only curative treatment. Therefore, care-
ful pre- and intraoperative surgical planning is critically
important. Open adrenalectomy has historically been the
gold standard approach for surgical treatment of adre-
nocortical carcinoma. Laparoscopic adrenalectomy has
emerged as a minimally invasive alternative, but its onco-
logical safety and effectiveness has long been under de-
bate. Current evidence suggests that in experienced hands
laparoscopic adrenalectomy is as safe and effective as its
open counterpart in the treatment of localized adrenocorti-
cal carcinoma and the adrenal masses <10 cm. Urologists
have been tempted to apply laparoscopy also to bilateral
disease, although the need to reposition the patient and a
longer operative time can be limitations.

Given the rarity of adrenocortical carcinoma and the
lack of quality evidence for the bilateral disease, we used
the conventional narrative strategy to review the available
literature. We also report a case of nonfunctioning bilat-
eral adrenocortical carcinoma in a 65-year old man, who
was operated on with simultaneous bilateral laparoscopic
adrenalectomy for suspected localized (stage 2) disease,
which proved to be bilateral locally advanced carcinoma
(stage 3). Postoperatively, the disease rapidly progressed
to the fatal outcome. The case once again highlights the
importance of detailed operative planning and the need of
imaging studies as close as possible to the date of planned

surgery.

Keywords: adrenocortical carcinoma, bilateral adre-
nal masses, bilateral laparoscopic adrenalectomy.

PE3IOME

JABYCTOPOHHAA AJAPEHOKOPTUKAJIBHASA
KAPIIMUHOMA: OIIMCAHUE CJIYYASA U OB30P
JUTEPATYPBI

"Hukonenmsuiu J1.0., 'KoGepuaze I.U.,
'Kyrareaaase M.P., '3ym6anze .M.,
“Mapuamujaze A.T.

I Meouyuncxuil yenmp "MediClubGeorgia",
Tounucu,’Hayunwtit yenmp namonozuu, Tounucu, I py3us

ANpeHOKOpPTHUKAJIbHAS KapIMHOMA — 3JIOKa4eCTBEH-
HOE HOBOOOPA30BaHHUE, Pa3BUBAIOIIEECS U3 KJICTOK KOPBI
HAANOYECYHUKOB. bBOJe3Hb XapakTepusyercsi arpecCHB-
HbIM T€4YCHHEM. JIBYCTOPOHHSS OIyXOJlb BCTpPEYaAETCs
B 2-10% cmy4yaeB. MHOXXeCTBO BOIIPOCOB, CBA3aHHBIX C
SMUAEMHUOJIOTMEH U JICUEHUEM ABYCTOPOHHEHN KapLIMHOMBI
KOPBI HA/IMTOYEYHHUKOB TI0 ceil 1eHb He U3y4eHbl. B 6oib-
LIMHCTBE CJIy4acB HEBO3MO)KHO YCTAHOBUTH SIBIISCTCS
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74 KOHTpajaTepaabHOEe HOBOOOPa30BaHUE HE3aBUCHMOM
OITyXOJIbI0 WJIM METAacTa3oM paka IPOTHBOINOJIO0KHOIO
Ha/AMo4YeyHnKa. PagnukanpHOE XUPYyprudeckoe HCCeUeHNe
MOPaXEHHBIX TKaHEH ocTaeTcsi cambiM S((PEKTUBHBIM
JedeOHbIM BMeNIaTesIbcTBOM. TinarenbHas IMpeaonepa-
I[HOHHAs TOJATOTOBKA, BKJIOYAsl PaJUOTIOIMYECKYIO IJia-
HUPOBKY, KpaifHe BajkHa ISl YCHEUIHOTO XUpypruye-
ckoro BMmemiarenbcTBa. OTKpBITas UYpe30pIOMMHHAS
aJPCHAIDKTOMUS TPAJULIHUOHHO CUYUTACTCSA «30J0THIM
CTaHJIApPTOM)» JICUCHHUS paKa KOPHI HAJAMOYECUHHUKA, SIB-
JISeTCsI MAJIONHBA3UBHBIM aJIbTEPHATUBHBIM JIOCTYTIOM.
JlaHHBIE CBUIETEIBCTBYIOT O TOM, YTO B OMBITHBIX PY-
Kax JanapoCKONMUYecKas aJpeHaIdKTOMUS TaK xe d¢-
(exkTBHA M Oe30mMacHa, KaK U «OTKPBITAs» ONepalus.
MecTHO-pacnpoCTpaHEHHBIM paKk M OMyXONlb C MaKCH-
MaJbHBIM AuamMeTpoM >10 cM cuuTalTCs MPOTHUBO-
MOoKa3aHHeM K MaJIOMHBAa3MBHOI oNepanuy MpU pake
KOpbI HaJMOYEYHHUKA. J[ByCTOPOHHSSA JamapocKomuye-
CKasl aJpEHAJPKTOMHUS MpeaycMaTpuBaeT HeoOXOau-
MOCTb W3MEHEHHUS MOJIOKEHUSI Tejla NaleHTa U 00Jb-
IIYIO JJIUTEIBHOCTH ONEPAIIUH.

B crarbeii mpezcraBiieH HappaTHBHBII 0030p JHTe-
paTypsl MO BOMNPOCAM AMATHOCTHKH M XHPYPTrUUYECKOro
JICYCHMS PaKa KOpbI HAAMOUCUHUKA U IByCTOPOHHUX CITy-
gaeB 3TOH 6one3Hn. OnucaH KIMHUYECKUH ciy4ail mpu-
MEHEHUSI OJHOMOMEHTHOH JIByCTOPOHHEH JIallapoCKOIU-
YEeCKOH apeHaIIKTOMHHU ITPU FTOPMOHATbHO-HEAaKTHBHOM
pake Kopbl 000MX Ha/ITOYCUHHKOB.
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PECULIARITIES OF THE OCCLUSION FORMATION
IN DENTAL IMPLANT SUPPORTED ARTIFICIAL TEETH

'Orjonikidze Z., 'Orjonikidze R., ?Arutyunov S.

Thilisi State Medical University, Georgia; >FSBEI HE Moscow State University of Medicine and Dentistry
of the Ministry of Health of the Russian Federation, Department of Clinical Dentistry at A.1. Evdokimov,
Russian Federation

Modern methods of reconstruction of dental occlusion
using dental implants guided by classical dentistry have
not been adequately investigated [14,15,20,21].

This is connected to the fact that occlusal character-
istics of the dentition with artificial supports are mainly
determined by the spatial ratio of dental implant longitu-
dinal axis to the direction of functional loads and the relief
of the occlusal surface of dental prostheses [3,21].

According to the authors, to avoid the inclination of
dental implants to the position of occlusal plane and di-
rection of possible applied functional loads, contributing
to favorable distribution of stress in the bone tissue was
recommended [2,11].

Some authors suggested the method of “minimiza-
tion” when forming occlusal surface of the prosthesis to
reduce the resultant distributed loads on dental implants
leading to an increase in the number of masticatory move-
ments and summary loading of the dental prosthesis [6].

The others believe that the tilt-angles of the tubercles
of occlusal surface should correspond to the type of man-
dible head movement in the fossa of temporal-mandibular
joint, occlusal surfaces of the antagonist teeth, the spatial
ratio of the alveolar arches of the jaws in the implantation
area, and the tone of masticatory muscles [4,10,16].

For analysis and correction of the occlusion of denti-
tions with prostheses on artificial supports, the articula-
tory paper of various thickness and color allowing reliable
determination of only topography of occlusal contact was
widely used [7,17-19].
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According to some authors, however, to compensate
for their lesser mobility in comparison with natural teeth,
creation of 8-100 pm disocclusion in the area of implant-
supported prostheses was recommended [1,6] (with the
help of articulatory paper). Such a wide range of disocclu-
sion and a complexity of measuring physiological mobil-
ity of both teeth and dental implant for each patient indi-
cate to the empirical nature of this approach.

Investigation of the integration process for implant-
supported dentures (the main criterion for success), in
connection with the quality of occlusal contacts in the
field of dentures, will improve the level of patients’ re-
habilitation.

However, application of such methods of investigat-
ing the integration degree, as clinical, radiologic, echoos-
tometry, periotestometry, gnatodynamometry, torque test
using dynamometric key in clinical implantology, is often
non-informative and even dangerous [5,22,23].

Consequently, the lack of consensus regarding the
methods of occluding dentitions at restoration of the de-
fects by dental implants, as well as insufficiently substan-
tiated recommendations on the arrangement of dental im-
plants in accordance with the functional loading indicate
to the need for development of effective, accessible and
scientifically justified method, considered as urgent issue
in dental practice.

The aim of this study was to assess and develop an
effective computer technology assisted method for im-
proved treatment of dental implant patients.
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Material and methods. To achieve stated objectives,
experimental and clinical studies were carried out. In the
experimental study, the mathematical models were devel-
oped for calculating and analyzing the tensely deformed
condition (TDC) in the system “non-removable prosthe-
sis — dental implant — lower jaw “ (P1J) using the finite
element method according to the frontal plane CT data of
the patient.

At the same time, the dimensions (geometric mea-
surements), characteristic features of mandibular struc-
tures of the patients, geometrical features for placement
of implants and prostheses and the direction of functional
loadings to non-removable prostheses were taken into ac-
count. For calculating the features of the structural mate-
rials of the dental implants and prostheses, the method of
tissue integration of the dental implant has been taken into
account. Calculations were carried out using the computer
system SPLEN developed at the Moscow State University
of Medicine and Dentistry named after A. 1. Evdokimov.

To calculate the tensely deformed condition (TDC) of
the system “prosthesis — implant — jaw” (P1J), the data ob-
tained after CT and Electronic axiography were matched
with the occlusal plane to develop a coordinate system
where X-axis was parallel to the occlusal plane and Y-axis
— perpendicular to the X axis. Three basic implant posi-
tions were examined in the mandibular bony tissue: with
maximum inclination up to the cortical layer in the lingual
direction (16° to the vertical axis), vertical (0°) and medial
location (8° to the vertical axis).

Mean values of the functional load directions on the
axiogram corresponding to the minimum and maximum
angles at the intersection of the Y-axis along the trajectory
of the movement of the lower jaw to the usual occlusion
of patients were used:

-Deep incisal overbite (24-30°);

- Normal Physiological occlusion (37.5-45°);

- Direct incisal occlusion (at incisal edge) (52.5-60°).

Clinical studies were carried out at the Moscow State
University of Medicine and Dentistry named after A. I.
Evdokimov

Seventy-six (76) patients aged 18-55 y. o. were in-
cluded in the study (45 women and 31 men); 51 of them
applied for dental care.

After primary examination on the basis of inclusion,
non-inclusion and exclusion criteria, 3 groups of patients
were formed for treatment and further rehabilitation using
dental implants.

Inclusion criteria for the patients of Group 1 (23 pa-
tients) was as follows: distally limited and unlimited
defects in lateral portions of the mandible (according to
Kennedy Classification), absence of 1 to 4 teeth replaced
by intraoseal screw implant supported dentures.

Group 2 consisted of 28 patients with similar dentition
defects, replaced by screw implant supported dentures,
but with resorption of surrounding bone tissue.

Group 3 (25 patients) was formed on the basis of in-
clusion criteria (preserved dentition, permanent bite, age:
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18 — 24 years old), where the direction of the functional
loading in the frontal plane was determined by electronic
axiology method. This group was divided into 3 sub-
groups (a, b, ¢), based on the type of occlusion:

a — Deep incisal overbite (maintained incisor-tubercle
contact);

b — Normal Physiological occlusion (overbite of man-
dibular incisors 1/3);

¢ — Direct incisal occlusion (occlusion of incisal edges
in frontal region).

The degree of dental implants integration was deter-
mined by Resonance Frequency Analysis (RFA) using
“Osstell ISQ” (Integration Diagnostics, Sweden) based
on their attachment rigidity () to bone tissue before and
after orthopedic stage of dental rehabilitation.

The study was carried out in three mutually perpen-
dicular planes: vestibulo-oral, mesio-distal and parallel-
longitudinal axis of the implants in patients of Group 2,
which was divided into 3 subgroups depending on the
degree of bone receding: subgroup 2a - receding to 1/3
of implant length; subgroup 2b - receding from 1/3 to1/2
of implant length; subgroup 2¢ - receding beyond 1/2 im-
plant length.

Electronic axiography was used to record LJ move-
ment during standard tests: angle of the sagittal articular
pathway, Bennett angle, angle of the sagittal and lateral
incisal pathway, as well as the magnitude of the direct lat-
eral displacement.

The obtained data were used for setting fully regu-
lated articulator “Protar evo 9” (Kavo, Germany), where
the laboratory stage of manufacturing prostheses with
implant-supported dentures was performed. In the pro-
cess of random tests (at chewing “Orbit sugar free” gum
(Wrigley, USA), the LF movements were registered in
three mutually perpendicular planes: sagittal, horizontal
and frontal.

The direction of functional loading within the fron-
tal plane was determined by measuring f-angle formed
by the intersection of the Y-axis with the trajectory of LF
movement at habitual occlusion. The study was carried
out using the device “Arcus Digma II”” (Kavo, Germany).

The analysis of occlusal correlations using “T-Scan”
device was carried out in patients with primary non-re-
movable artificially-supported dentures manufactured at
the Medical and Preventive Treatment Facilities (MPTF)
in Moscow.

On the occlusiogram, contacts of antagonist tecth were
systematized according to the conventional color designa-
tion: from blue (the weakest contact) to red (the strongest
contact). The degree of implant’s functional loading was
determined for each artificial tooth.

For this purpose, the strength of contacts was studied
at the maximum intercuspation (MIC) after time delay for
its adjustment to the area of implant-supported prostheses.

The statistical processing of the data was carried out
by the method of variation statistics: calculation of av-
erage arithmetic values of confidence intervals, average
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square-law deviation with further calculation of Student’s
t-test and the probability of a difference (p), considered as
reliable at p <0.05.

Results and their discussions. After providing cal-
culations of entire range of functional load directions on
the prostheses, taking into account the different height of
the tubercles of the artificial teeth occlusal surfaces, the
probabilistic characteristics of mandibular bony tissue de-
struction were determined.

The obtained data were necessary for the evaluation of
tensely deformed condition (TDC), occurred at different
positions of the implants, the height of the tubercles of oc-
clusal surfaces of the prosthesis, and the direction of func-
tional loading. The Schleicher-Nadai’s criterion allowed
taking into account inter-influence of tensile, compressive
and shear stresses simultaneously in the loaded segment
of the biomechanical system.

The results of mathematical calculations of LJ TDC
with dental implants were processed and the fields of
probabilities of destruction of the P1J (prosthesis-implant-
jaw) system were obtained taking into account local het-
erogeneity. Results of the study of TDC in P1J system are
presented in Table 1.

For implant-supported prosthesis, placed in the me-
dian position (at 8° angle) at functional load direction:
if angle of the direction is greater than 52° - there is a
probability of bone tissue destruction with all possible
versions of tubercle height of the prosthesis occlusal sur-
faces, and at 45° - only with high tubercles. And, finally,
for vertically placed implants, the acceptable directions
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for functional loading (for varying the height of the oc-
clusal surface) are the angles less than or equal to 30°,
while at 37.5° and 50° - only use of low tubercles would
not cause bone tissue destruction.

As a result of evaluating the rigidity of fixing den-
tal implants, it was found that in the subgroup 2a, in the
vestibulo-oral direction, ¢ was equal to 54.6+£1.8 conven-
tional units on average. In the mesio-distal and along the
implant axis directions, @ was more by 6.2% (58.2+2.1
conventional units) and 11.2% (61.5£1.2 conventional
units), respectively (p<0.05). In the subgroup 2b, in the
vestibulo-oral direction ¢ was less by 31.1% (17 conven-
tional units) compared to subgroup 2a and was equal to
37.6£1.4 conv. units (p<0.05). In the mesio-distal and
along the implant axis directions, ¢ was less by 27.7%
(16.1 conditional units) and by 28.8% (17.7 conventional
units), respectively, which was 42.1+1.8 and 43.842.0
conv. units (p <0.05). In subgroup 2c, ¢ was even smaller
- less by 29.5% (11.1 conventional units); In the mesio-
distal and along the implant axis directions - 29.9% (12.6
conventional units) and 29.7% (13.0 conventional units),
respectively; in total values - 26.5+0.9; 29.5+0.8 and
30.8+1.2 cony. units (p<0.05).

According to the data of electronic axiology, it was re-
vealed that with decrease in LF teeth overlap in the frontal
part of the dentition, B-angle is increased, which is formed
by the intersection of the Y-axis with the trajectory of LJ
movement at habitual occlusion.

The minimum values of B-angle were observed in pa-
tients of subgroup 3a: on average, on the left - 22.7°+0.7°,

Table 1. Coefficients of probability for destruction of the system ‘fixed prosthesis - dental implant - lower jaw”

Angle of the direction of functional loading
Tilt of denture in relation to
support Height of tubercles Y-axis (°)
24 30 37,5 45 52,5 60
High 0.382 0.509 0.660 0.800 0.930 1.046
Average/medium 0.353 0.471 0.611 0.741 0.860 0.967
‘\/tooth Low 0.339 0.449 0.581 0.704 0.816 0.917
High 0.649 0.860 >1 >1 >1 >1
@ Average/medium 0.596 0.792 >1 >1 >1 >1
(0°) Low 0.489 0.650 0.867 >1 >1 >1
High 0.473 0.653 0.841 >1 >1 >1
Average/medium 0.433 0.599 0.796 0.983 >1 >1
/(8") Low 0.409 0.564 0.750 0.923 >1 >1
High 0.249 0.355 0.481 0.599 0.706 0.802
@ Average/medium 0.223 0.319 0.435 0.546 0.649 0.741
(16°) Low 0.212 0.303 0.412 0.519 0.617 0.705
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Notes: 0 — minimum probability of destruction; >1 — system destruction.

—values, exceeding safety factor by 25%
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on the right - 21.8°+0.8°. The maximum values of B-angle
were observed in patients of subgroup 3c: on average on
the left - 55.5°£1.9°, on the right - 54.7°+2.0°, which were
higher on the left by 59.1% and on the right by 60.1%
(p<0.05), respectively.

Analyzing mandible movement trajectory during mas-
tication in three sections (incisors and canines, premolars,
molars) made it possible to reveal increase in B-angle as
the chewing gum moves from the incisors to the molars.
In patients of subgroup 3a in the area of incisors and ca-
nines, on average f-angle was: on the left from 2.9°+0.1°
to 8.9°4+0.3°, and on the right from 3.1°+0.1° to 8.3°+0.3°.

In the region of premolars, at chewing the B-angle
was 4.4 times greater on the left at minimum value
(12.9°+0.4°), and 3.0 times greater at maximum value
(26.6°+1.1°) (p <0.05). On the right, this angle was 4.4
times greater at minimum value (13.6°+0.4°) and 3.2
times greater at maximum value (26.2°£0.8°) (p<0.05).

In the region of molars, the angle B-was greater in
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comparison with premolars: 1.8 times on the left at a
minimum value (22.7+0.5°), and 1.5 times at a maximum
value (38.7+1.1°) (p<0.05). On the right, at the minimum
value, the B-angle was 1.6 times greater (21.8+0.8°),
while at maximum value - 1.5 times (38.9+1.2°) (p<0.05).
The obtained data made it possible to consider the f-angle
as a direction of the main functional load during the chew-
ing act.

The results of computer occlusiography performed
with use of “T-Scan” device on non-removable implant-
supported prostheses made at MPTF of Moscow, revealed
the greatest number of artificial teeth contacts with exces-
sive occlusal forces: 4 units (59. 4%), 3 units (55.6%) and
Ist class defects in the dentitions by Kennedy classifica-
tion (60.4%).

The lowest number of contacts with excessive occlu-
sal forces was observed on single crowns (16.7%), as well
as at 3rd class defects in the dentitions (27.8%) (Table 2,
Figs. 1, 2).

Number of artificial testh, %

3 @=27)

2 (@=24) 1(=12)

Denture extension (n - total artifical teeth)

Fig. 1. The ratio of artificial teeth having occlusal contacts with different forces
in non-removable prostheses of different extensions

- — contacts with excessive occlusal forces;
B - contacts with high occlusal forces;

| | — contacts, slightly superior or equal to occlusal forces;

E== — absence of occlusal contacts

70

60

30 +

40 -

Number of artificial teeth %o

I (n=48)

11 (n=29)

III (n=18)

Deffect Classes by Kennedy Classification (n - tital artificial teeth)

Fig. 2. Percentage ratio between artificial teeth with occlusal contacts
of different forces in three classes according to the Kennedy Classification

B - coniaces with excessive occlusal forces;
- contacts with high occlusal forces;

— contacts, slightly superior or equal to occlusal forces

© GMN
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Table 2. Distribution of artificial teeth with occlusal contacts of different forces
in prostheses of different extensions and defect classes according to the Kennedy Classification

Extension of the Classes of Defects in the dentitions by Kennedy Classification
. . In Total
prosthesis (units)
1 I 111
| [ sl I iemEE BT e
1 1 2 2 1 2 1 - - 1 2 4 4
2 5 3 1 3 3 - 2 2 2 10 8 3
3 11 3 2 3 2 1 1 1 1 15 6 4
4 12 2 1 5 5 1 2 1 1 19 8 3
In total 29 10 6 12 12 3 5 4 5 46 28 14

Notes:
B - contacts with excessive occlusal forces;
B - contacts with high occlusal forces;

[ 11— contacts, slightly superior or equal to occlusal forces

The greatest number of contacts with excessive occlu-
sal forces were observed in artificial teeth in prostheses with
extension of 2 units (37.5%) and in restoration of class II
defects by Kennedy (41.4%). The lowest number - in pros-
theses with extension of 4 units (25%) and in restoration of
class I defects in the dentitions by Kennedy (20.8%).

Occlusion contacts of slightly exceeding or equal
forces to the teeth were found mainly on single crowns
(33.3%) and in restoration of class III defects in the denti-
tions by Kennedy classification (27.8%). The lowest num-
ber of contacts, with slightly exceeding or equal forces
was seen in artificial teeth in prostheses with extension
of 4 units (9.4%) and class I by Kennedy classification
(10.3%) (see Table 2, Fig. 1, Fig. 2).

Out of 95 units of artificial teeth at MIC, occlusal con-
tacts in 9.5% (9 units) of cases were not observed. Ab-
sence of occlusal contacts corresponded to 6.3% of cases
(2 units) in prostheses with extention of 4 units, in pros-
theses of 3 units - 7.4% (2 units), 2 units - 12.5% (3 units)
and single crowns - 5.6% (1 prosthesis), respectively.

Analysis of artificial teeth arrangement without occlu-
sal contacts, in prostheses with different extensions and
class of defects according to Kennedy, did not reveal any
inter-dependencies among these factors.

When studying the growth in the clamping forces from
the moment of first contact to the MIC, it was established
that delay in growth of contact forces in the area of dental
implant-supported prostheses was 0.17+0.02 s. This indi-
cated to impossibility of compensating for less mobility
of dental implants in comparison with teeth by correcting
occlusal contacts without using computer occlusiography.

The analysis showed that super-contacts, with differ-
ent occlusive forces at natural occlusion, amounted up to
90.5%. With the increase in extension/length of non-remov-
able dental implant-supported prostheses, the super-contact
forces, determined by computer occlusiography, have also
increased. In addition, a large number of artificial teeth with
excessive occlusal forces in natural occlusion and absence of
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distal support might be associated with tooth loss in the distal
portion/section of the dentition.

As a result of comparative analysis of occlusal contact
forces and dental implants rigidity conducted in patients
of group 2, it was determined that, the smallest value of ¢
- on average 22.7 - 35.5 conventional units - corresponded
to the prostheses with extension of 1 to 4 units with oc-
clusal contacts, characterized by excessive forces.

The maximum indexes of ¢ - 48 - 59 conventional units
were found in the field of artificial teeth in prostheses with
extension of 1 - 4 units, having occlusal contacts, slightly
exceeding or equal to the contact forces of the teeth.

After the treatment, all patients were scheduled for
the follow-up examination at 3, 6 and 9 months, where
they underwent computer occlusiography and correction
of occlusal relationships to eliminate super-contacts. The
quality of treatment was assessed by the rigidity of fixed
dental implants.

The analysis of obtained results showed that, due to
the use of computer occlusiography for monitoring and
correcting occlusal relationships, the necessary delay in
the growth of occlusal contact forces was achieved, im-
mediately after fixing the prosthesis with cement, which
made it possible to avoid developing of super-contacts in
the area of implant-supported prostheses.

Monitoring of occlusion and rigidity of the attachment
after 3 months in the area of implant-supported prostheses
made it possible to reveal that among 23 patients of Group
1, in 3 cases delay time in the growth of occlusal contact
forces was decreased by 0.1-0.12 s and was equal to 0.13-
0.16 s. In these 3 patients the super-contacts in usual oc-
clusion were determined at MIC.

In these patients RFA of the rigidity of fixing dental
implants revealed decrease of ¢ by 4 - 6 conventional units
in three inter-perpendicular directions. After 6 months,
in the total of 4 patients (same 3 and additional 1 more
patient), the delay in growth of occlusal forces of dental
implant supported prostheses equaled 0.16-0.19 seconds.
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Examination conducted at MIC of dentitions in these 4
patients, revealed the super-contacts. RFA of the rigidity
of fixing dental implants allowed detecting decrease of ¢
by 2 - 5 conventional units.

After 9 months, in all patients of the Group 1, the
index of occlusion growth delay in the area of implant-
supported prostheses was 0.25 +0.01 s (p <0.05), while at
MIC of dentitions, the occlusal contact forces were equal
or insignificantly less in comparison with natural teeth. At
RF analysis, ¢ coefficient remained unchanged in com-
parison with ¢ coefficient obtained at 6 months.

Thus, the proposed method for calculating the angles
of dental implants was experimentally and clinically
proved. This method gives the possibility to provide in-
dividual calculation of the position of the dental implant
in the bony tissue of the LJ (mandible), depending on the
direction of the functional loading. Modern computer
technologies can improve the effectiveness of treatment
in patients with dental implants.
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SUMMARY

PECULIARITIES OF THE OCCLUSION FORMA-
TION IN DENTAL IMPLANT SUPPORTED ARTI-
FICIAL TEETH

!Orjonikidze Z., 'Orjonikidze R., ?Arutyunov S.

'Thilisi State Medical University, Georgia; *FSBEI HE
Moscow State University of Medicine and Dentistry of the
Ministry of Health of the Russian Federation, Department
of Clinical Dentistry at A.I. Evdokimov, Russian Federation

The aim of this study was to assess and develop an
effective computer technology assisted method for im-

proved treatment of dental implant patients.
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Both an experimental and clinical assessments were
conducted.

The experimental part was performed to develop the
mathematical models for calculating and analyzing the
tensely deformed condition (TDC) in the system “non-
removable prosthesis — dental implant — lower jaw “ (P1J).

Clinical study was conducted on 76 patients with previ-
ously placed dental implant supported prostheses in the pos-
terior parts of the lower jaw (with and without signs of bone
receding around the implants) allocated into three groups.

Results of the study allowed the authors to suggest
an effective computer technology supported method for
assessing the required angles of dental implants, which
provides an opportunity for individual calculation of the
dental implant in the bone of the mandible depending on
the direction of functional load.

Keywords: tensely deformed condition, prosthesis-
implant-jaw.

PE3IOME

OCOBEHHOCTH ®OPMHPOBAHUSA OKKJIIIO-
3UN HNCKYCCTBEHHBIX 3YBHBIX PAJ1OB,
OIMMPAIOIINXCA HA JAEHTAJIBHBIE WM-
IIJIAHTAHTBI

10pmekonuxuaze 3.P., 'Oprxonunxuase P.3.,
2Apytionos C.JI.

"Tounuccruti 20cyoapcmeenmoiil MEOUYUHCKULL YHUBEPCU-
mem, I py3us; *@I'BEOY BO Mockosckuii 2ocyoapcmeeri-
HbLIL MeOUKo-cmomamonocudeckuti ynugepcumem Munu-
cmepemsa 30pasooxpanenust Poccutickoi @edepayuu,
kagedpa kaunuyeckou cmomamonozuu um. A.U. Eedoxu-
moea, Poccutickas @edepayust

Lens uccnenoBanus - OLEHKa U pa3padorka sddex-
THBHOTO METOJIA C MCIIOJIb30BAHUEM KOMIBIOTEPHOI! Tex-
HOJIOTHHM JJIS1 YCOBEPIICHCTBOBAHUS JICUCHUS TTAllUCHTOB
¢ 3yOHBIMH ITPOTE3aMU Ha UMIUIAHTHPOBAHHOH OIope.

[TpoBeneHs! SKcrIepUMeHTaNIbHAs paboTa U KIMHUYe-
CKO€ HCCIICIOBaHHUE.

DKCcHeprMeHTalbHasl 4acTh MO3BOJIMIIA Pa3padoTaTh
MaTeMaTHdeckre MOJENH I MojcuéTa M aHaiuu3a Je-
(hOPMHUPOBAHHOTO COCTOSTHUSI CUCTEMBI ““HECHEMHBIH ITPO-
Te3 - UMIUTAHTAHT - HUXKHSISI YeIIOCTh .

B kimHMYeckoe uccienoBaHUe ObUIO BKIIOUEHO 76
MAIMEHTOB, C paHee MPOBEAEHHBIM MPOTE3UPOBAHUEM C
OIOpOH Ha JICHTAJIbHBIC UMIUIAHTAHTHI B OOKOBBIX OT/Ie-
JlaX HIDKHEH 4YenrocTu (¢ MpH3HaKaMu pe3opOIuy KOCT-
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HOU TKaHW BOKPYI MMIUIAHTAHTOB U 0e3 Hee). OCHOBBI-
BasiCh Ha pe3yJbTaTax HCCIEAOBAHUS MPEAIOKEH METO[
pacueTa HEOOXOMUMBIX YIVIOB HAKJIOHA JCHTAIbHBIX UM-
MJIAHTAHTOB, KOTOPBIM NMPEAOCTaBIsAET BO3MOKHOCTD HH-
JIMBUYaJIbHO PACCUMTATh MOJIOKEHHUE Ka)KJJ0r0 U3 HUX B
KOCTHOM TKaHMW HIKHEH YETIOCTH B 3aBUCHMOCTH OT Ha-
MpaBJICHUS (PYHKIIMOHAIBHON HATPY3KH.
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NON-REMOVABLE DENTURE PROTOTYPES, EFFECTIVE IN DENTAL IMPLANTATION

'0rjonikidze R., 'Orjonikidze Z, *Shirokov 1., 2Arutyunov S.

'Thilisi State Medical University, Georgia, >FSBEI HE Moscow State University of Medicine and Dentistry
of the Ministry of Health of the Russian Federation, Department of Clinical Dentistry at A.1. Evdokimov,
Russian Federation

Development of innovative technologies in dentistry
made it possible to solve the problem at a new level by
replacement of missing teeth and/or their prosthetics. The
application of intraosseous dental implants is considered
as one of the most distinctive capabilities of the mod-
ern dentistry. Denture constructions resting on implants
have physiological benefits for the patients maintaining
masticatory efficiency as they distribute the masticatory
loading/forces directly to the bone tissue of the jaw, in
comparison with traditional methods of prosthodontics
[4,8,14,21].

Atpresent, the use of dental implantation allows achiev-
ing predictable long-term results [6,11,12,15,16,19]. Such
progress in implantology led to the raising new questions
related to the dental materials and technologies used.

Over the past decade, the application of computerized
tomography (CT) and software for planning dental im-
plantation has increased significantly. The effectiveness
of the provided treatment is associated with development
of individual protocols, including the use of prosthetic
prototypes, at all clinical stages, starting from the mo-
ment of tooth extraction, period for osseointegration of
implants, and up to the manufacturing of the final den-
tures [1,3,5,13,20,22].

Temporary prostheses transformed into prosthetic
prototypes and manufactured by CAD/CAM technologies
(computer copy milling) are used to determine the final
form of future permanent restoration and to correct occlu-
sal relationships, vertical size of non-removable dentures,
and their occlusal surfaces.

A progressive loading on bone tissue in the implanta-
tion area and soft tissue formations, including interdental
papillas have been provided [2,7,9].

Aim of In the present investigation has been to evalu-
ate the efficacy of chosen mini-implants and their place-
ment, as supports for non-removable denture prototypes
for the period of osseointegration of two-stage intraosse-
ous dental implants.

Material and methods. Currently, computerized to-
mography (CT) scan proved to be the best imaging sys-
tem to evaluate the architectonics of bone tissue (quantity
and quality).

During the study, the archival CT data/radiographs,
obtained on “HiSpeedDX-IPlus” (General Electric), with
“DentoScan” software and the following technical set-
ting: minimum slice thickness - 1 mm,; field of reach - 18-
46 cm; standard spatial resolution - 0.54 mm or 9.2 1 /cm;
high spatial resolution mode - 0, 33 mm, or 15 I/cm.
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The software capabilities allow creating 3D (volumet-
ric) models of the jaw in various projections, providing
for assessment of anatomical and topographic features of
the site intended for dental implantation.

For assessment of bone quality Misch and Judy clas-
sification [17] has been used versus the X-ray scale data
of tissue density assessment, proposed by Hounsfield (in
units of Hounsfield - HU) [16]. Information processing
was carried out by software package proposed by Micro-
soft Corporation - package of Microsoft Office 2007.

In our study we used temporary implants - “Mini” (com-
pany - Rusimplant, Russia) made of titanium “Grade-4”,
characterized by an optimal combination of biological com-
patibility and strength (ISO 5832 / II and ASTM 67-89),
good bio-inertness and high mechanical strength: tensile
strength - 550 MPa, yield strength 440 - 483 MPa.

Implant parameters: threaded intraosseous part with
external diameter 1.8 mm, internal diameter of the rod -
1.4 mm, and different interval lengths - 10, 13 or 16 mm,;
the thread geometry is characterized with a special profile
pitch - 0.95 mm and tapered narrowing of the end section
over 3.5 mm, which increases the self-cutting effect.

When developing schematics for resting temporary
and permanent implants, as well as designing construc-
tions of prosthetic prototypes on temporary (mini) im-
plants, a widely applied mathematical and computational
modeling procedure, such as the finite difference meth-
od (FDM), has been used. This allows investigating the
Stress-Strain State (SSS) of temporary prosthesis con-
struction at the design phase and makes changes neces-
sary to ensure its strength and rigidity.

Using the finite-element method (FEM) during the de-
sign phase makes it possible to calculate the stress level
in the design of prosthetic prototypes under various types
of load applications and fixations. In addition, it becomes
possible to choose the structural features ensuring the best
functioning of the implant. For Mathematical Modeling
of Stress-Strain State (SSS) of temporary implant using
FEM method, it is necessary to create its three-dimen-
sional geometric model. The geometric model should be
developed on the basis of working drawings or schematic
design of the implant for a temporary prosthesis in 3D
modeling system describing a real construction with a
high degree of accuracy. Using mathematical modeling
at the design stage allows narrowing down the field of
scientific search, significantly reducing the cost and time
of development, as well as its effective implementation
in practice.
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Modern technologies, such as FEM, allow determin-
ing the design of temporary prosthesis, taking into ac-
count the properties of elastoplastic materials and contact-
ing interaction of the details. There is also the possibility
of creating a finite-element model for determining the im-
plant interaction with bone tissues of the jaw.

In addition, during the calculation, alike the dental
implants, when using special models of a viscoelastic me-
dium for the cortical and spongy layers of the jaw, their
mechanical properties should be taken into account. Dif-
ferent shapes of the jaw and the properties of bone tissues
allow taking into account the features of each section of
the jaw. The use of FEM method for solving the problems
of interaction between the implant and the jaw is the only
possible way to determine stress-strains and deformations
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developed in the implant and bone tissue nearby. FEM is
considered as an algorithmic basis of a large number of
omputer applications and software. Through the decades,
mathematical modeling has been successfully applied to
solve various problems in dentistry [8,15].

Results and their discussion. Placement of a bridge-
like prosthetic denture on the permanent two-stage dental
implants at an early stage is not possible due to their poor
integration into the jawbone.

To replace a dental defect for the period while a two-
stage implant (in the present study, d=4.0 mm) undergoes
osseointegration, we propose an optimal scheme for the
placement of temporary implants (in the present study,
d=1.8 mm) thereby unloading the prosthetic bed under a
non-removable construction (Fig. 1)
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Fig. 1. Schematics for placement of temporary and permanent implants
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According to the analysis of traditional approaches to
this problem, and to the problems associated with insuf-
ficient bone volume at the desired implant site, sometimes
it is impossible to place temporary implants in the center
of the alveolar ridges between permanent implants (1,a).

A particular case of the above-mentioned would be
the option 1-1 with one gap between two-stage implants,
where the insertion of a temporary implant is not in-
tended. The main loading forces acting on the dentition
are directed to the bucco-lingual and occlusal directions.
Alongside with these operating loads, when placing tem-
porary bridge prosthesis on temporary implants, transfer-
ring loads to the jaw should be considered as well.

The negative influence of high stress-strains within the
bone tissue on the processes of osseointegration is well
known. Excessively high stress concentrators in bone tis-
sue lead to its resorption.

It should be emphasized, that influence of vertical (oc-
clusal) forces, acting on the temporary dental implants
within the bone deformation field, is rather limited. At the
same time, the load action in bucco-lingual direction, as
well as effect of the torque in mesiodistal direction, causes
deformations, affecting the areas of bone tissue located
right next to the permanent implants. Minimization of
the torque, acting over each temporary implant, can be
achieved by directing the axes of temporary implants to-
wards the central axis of alveolar ridge. Such displace-
ments have limitations related to the anatomical features
of the jaw for each patient.

In options 2 and 3, possible schemes for placement
of temporary implants with shifting in the bucco-lingual
direction have been shown, which makes it possible to
create a certain arm for forces in the occlusal direction
and, with their assistance, to minimize the torque in the
mesiodistal direction.

To study the effectiveness of the torque perception in
the mesiodistal direction, two options of the displacement
of temporary implants were proposed: option 2 - stag-
gered displacement, option 3 - U-shaped displacement of
implants. Based on the analysis of structural calculations
of tensely deformed condition (TDC) within a system
“bridge - temporary implant - bone tissue”, the optimal

summation of rigidity
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Occl. Direction

B-L Direction

M-D Direction

scheme for execution of temporary-implant placement
was determined.

During the work with mathematical modeling using
the finite-element method (FEM), a comparative study of
the optional schemes for temporary-implant placement
was carried out (Fig. 2).

To conduct the investigation, a finite-clement model
for the system «bridge - temporary implant — jawbone tis-
sue” was developed. The problem solution in this system
is based on a separation of the tasks related to the interac-
tion of non-removable dental prostheses and temporary
implants with the jawbone. At the first stage, the rigidity
of temporary implant fixation in the jaw was determined,
provided that absence of osseointegration. At the second
stage, various schematics for temporary implant place-
ment in the alveolar ridge were considered and the char-
acter of the distribution of vertical (occlusive) and lateral
(acting in the bucco-lingual direction) loads between the
temporary implants was determined. At the same time, the
options for placement of temporary implants, in which
they are bearing maximum and minimum load, were de-
termined. For implants with the maximum and minimum
loads at the third stage of problem solution was used: to
determine the field of stresses and deformations in the
bone tissue, and also, to assess the effect of stresses aris-
ing in the bone tissue under the influence of loads de-
livered through temporary implants to the zones of os-
seointegration of permanent implants. Consequently, for
creation of system finite-element model (FEM), 6 rigidity
indexes for the subsystem “temporary implant - bone tis-
sue of the jaw” should be determined. The determination
of rigidity indices for these subsystems was carried out
in accordance with the calculated optional scheme shown
in Fig. 3. Contact interaction of the implant with bone
tissue was performed along the threaded surface. In the
scheme, thread was simplified alike a series of trapezoi-
dal rings, spaced approximately equidistant (equal to the
thread pitch) from each other. The implant is retained in
the bone, mainly by turns of conical thread. It should be
also emphasized that, over time, implant undergoes os-
seointegration in jawbone tissue, giving additional reten-
tion capacity to it.

Implant

Bridge denture

>

T

Fig. 2 The model of bridge-implant placement construction
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Fig. 3. Calculated scheme for temporary implant placement
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Fig. 4. Finite-element method (FEM) for studying the schemes of bridge placement on temporary implants

However, in the study model, when solving the con-
tact task determining the rigidity features for axial forces,
bending forces and momentums, it is assumed that stress
force lifting the implant contact surface off of the bone
surface is zero, i.e. the task of ordinary contact between
two bodies is considered.

This pattern of interaction between bone tissue and the
intraosseous part of the implant corresponds to the com-
plete absence of osseointegration but torque for unscrew-
ing implant equals zero.

Nevertheless, determining the stiffness of bone tissue
when unscrewing the osseointegrated implant is of great
interest for further investigation.

In the first approximation, this task can be solved by
considering the case of maximum osseointegration, corre-
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sponding to the complete adhesion of temporary implant
to jawbone.

Therefore, the full model determining the stiffness
during the torque action was created taking into account
the maximum osseointegration. Results of calculations
of stiffness characteristics for the subsystem “implant
- jawbone tissue” developed according to the finite-
element models (FEM) at loading with bending forces/
momentums, axial compressive forces and torque. In the
finite-element models of the subsystem, the OX axis cor-
responds to the bucco-lingual direction, the OY axis - to
the mesiodistal, and the OZ axis - to the occlusal axis. The
rigidity/stiffness characteristics and schematics of distri-
bution of summary displacements and displacements in
the direction of force-factor actions are shown in Fig. 3.
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During the investigation of the schemes for temporary
bridge placement, loading by the force F,=300H in the
occlusal direction, and the force F, ,=100H in the bucco-
lingual direction have been considered. These loadings
were distributed over the entire length of the prosthesis.
When applied to a mathematical model, the loads are
brought to the midline, which is the geometric center of
gravity for dental crown sections and inter-crown part. As
a result of calculations, the forces and momentums devel-
oped after load application to the temporary dental bridge
construction in the points connecting the apexes of tem-
porary implants and prosthesis were determined.

The experimental data made it possible to develop a
computer model. According to the model operation/be-
havior under the experimental conditions, it can be con-
cluded that the properties used in the computer model
correspond to the properties, describing the real situation
in oral cavity, thus, calculations carried out by computer
model will reflect behavior/operation of dental prosthe-
sis under natural conditions. For the placement of bridges
ensuring correction of extensive defects of the dentitions,
various schematics can be used. The differences between
them consist in the number of permanent implants holding
the prosthesis and their relative positions to each other. It
was hereinafter assumed that the axial lines of the implant
are parallel to the occlusal axis and perpendicular to one
mesiodistal arc. To assess the qualitative and quantitative
characteristics of jawbone tissue, CT scanning was used,
after analysis of which anatomical and topographic char-
acteristics of the planned prosthetic bed and field were as-
sessed. The possibility of estimating bone density, which
allows obtaining objective information on bone quality,
was considered as an additional advantage of this diag-
nostic method.

It was the qualitative component that represented the
greatest value in our study since it has allowed making
more precise prediction of dental implant osteointegra-
tion at the planning stage. It should be noted that dental
implantation planning procedure using CT technology
has significant advantages, important for providing high-
quality orthopedic treatment. Taking into account the fact
that due to the lack of the necessary bone volume, place-
ment of temporary implants is not always possible, in this
study we tried to justify and substantiate the possibility of
applying the proposed method.

Having studied the optional schemes for placement of
the bridge prosthesis, its loading with the force F,=300H
in the occlusal direction, and the force /7, ,=100H in the
bucco- lingual direction has been considered. These load-
ings were distributed over the entire length of the prosthe-
sis. When applied to a mathematical model, the loads are
brought to the midline, referred to as the geometric center
of gravity for dental crown sections and inter-crown part.

The mentioned loads were reduced to two distributed
ones and four concentrated momentums applied to the
centers of gravity of the crowns, taking into account the
following ratios:
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g, = F, /L=300/0.0314=9554  [H/m],

q,,=F,,/L=100/0.0314 =3184.7 [H/m],

M; ,=F,,/4=100-0.003375/4=0.084 [H/m],

L - length of dental bridge, 31.4 mm;

h - distance from the load application line in the buc-
co-lingual direction to the midline, 3.375 mm.

The forces and momentums developed at load appli-
cations to the temporary dental bridge construction in the
points connecting the apexes of temporary implants to the
prostheses were determined. The results of the calculation
of dental bridge, with various supporting schemes on tem-
porary implants, make it possible to achieve the distribution
of forces and momentums, applied to the prosthesis, for the
temporary implants. At loads acting on the bridge prosthesis
in the occlusal and bucco-lingual directions, the main efforts
in temporary implants are forces in the bucco-lingual and oc-
clusal directions, as well as the momentum in the mesiodistal
direction. As the loads on the bridge prostheses are distrib-
utable, the concerted force factors perceived by temporary
implants directly depend on the spans between temporary
implants and the length of the bridge prostheses. It is evi-
dent that for the chosen constructive scheme of a bridge, with
a supportive bracket in the zone of the second molar, in most
cases maximum load will be perceived by a temporary dental
implant within this zone. Minimization of the momentum acting
on temporary implants in the mesiodistal direction allows re-
ducing stress level in the areas of permanent implant placement.

As aresult of experimental studies, the following con-
clusions can be drawn: 1. The developed complex math-
ematical model of interaction of elements in the system
“bridge prosthesis - temporary implants - jawbone tissue” is
based on a complex solution of the task of interaction between
the construction of bridge prosthesis and temporary implant,
as well as the task of interaction of temporary implant and
the jaw. For determination of the temporary implant place-
ment in the jaw, the elastoplastic problem related to contact
interaction of titanium implant with the spongy bone and the
cortical layer of the alveolar bone has been solved. The load
distribution between temporary implants was determined ac-
cording to core model of the bridge prosthesis, taking into
account the real sections and properties of construction mate-
rial of the temporary non-removable prosthesis.

2. According to the developed complex mathematical
model “bridge prosthesis - temporary implant - jawbone tis-
sue”, the basic principles of load distribution between tem-
porary implants were determined depending on their number
and placement. The optional schemes for placement of tem-
porary implants in the alveolar ridges with displacement in
the bucco-lingual direction, allowing to minimize bending
momentum as part of the force in the bucco-lingual direc-
tion through redistribution of occlusal loads between the im-
plants, were suggested. At placement of temporary implants
with displacement in the bucco-lingual direction, a several
fold reduction of the forces acting on an implant in the me-
siodistal direction can be to achieved, in comparison with the
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traditional schemes for arrangement of temporary implants.

3. A picture of tensely deformed condition (TDC) of the
jaw in the zone of temporary implant placement and in the
areas of bridging with permanent dental implants was ob-
tained. The maximum stresses in the area of osseointegra-
tion of permanent-implants resulting from the action of tem-
porary implant loads were determined for development of
traditional schemes for temporary implants placement along
the axis of alveolar ridge as well as the scheme for temporary
implants with displacement in the bucco-lingual direction.
Due to the optimal arrangement of temporary implants and
corresponding minimization of the momentum in the mesio-
distal direction, it is possible to reduce the maximum stresses
in permanent implant placement area by 20%.

Temporary dental implants are the object of complex
loads of different magnitude, duration and direction. The ac-
tion of the prosthesis is closely related to the load delivery
to the surface of a dental implant between the components
of the system “implant-temporary prosthesis”. Minimization
of the momentum acting on temporary implants in the me-
siodistal direction allows reducing stress level in the areas of
permanent implant placement.
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SUMMARY

NON-REMOVABLE DENTURE PROTOTYPES,
EFFECTIVE IN DENTAL IMPLANTATION

!Orjonikidze R., 'Orjonikidze Z., 2Shirokov 1.,
ZArutyunov S.

Thilisi State Medical University, Georgia; *FSBEI HE
Moscow State University of Medicine and Dentistry of the
Ministry of Health of the Russian Federation, Department
of Clinical Dentistry at A.1. Evdokimov, Russian Federation

Temporary prosthesis transformed into a prosthetic
prototypes and manufactured by CAD/CAM technologies
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(computer copy milling) are used to specify the final form
of future permanent restoration and to correct occlusal re-
lationships, vertical size of non-removable dentures, and
their occlusal surfaces.

A progressive loading on bone tissue in the implantation
area and soft tissues formation, have been assessed. In this
regard, the choice and placement of temporary mini-im-
plants, as the supports for non-removable denture prototypes
for the period of osseointegration of two-stage intraosseous
dental implants, are the issues of great importance. Tempo-
rary dental implants are the object of complex loads of
different magnitude, duration and direction. The action
of the prosthesis is closely related to load delivery to the
surface of dental implant between the components of the
system - “implant-temporary prosthesis”.

According to the study results, minimization of the
momentum acting on temporary implants in the mesio-
distal direction allows reducing stress level in the areas of
permanent implant placement.

Keywords: CAD/CAM technologies, Temporary
dental implants.
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Ilupoxos U.I0., 2ApyTionos C.JI.

ITounucckuii 2ocydapcmeenvlii MEOUYUHCKULL YHUBEDCU-
mem, I pysus, *@I'BEOY BO Mockosckuil 2ocyoapcmeeri-
HblLL MeOUKo-cmomamono2uyeckui ynueepcumem Mumnu-
cmepcmea 30pasooxpanenusi Poccutickoii @edepayuu,
Kkagedpa kaunuueckol cmomamonozuu um. A.U. Eedoku-
moea, Poccutickas @edepayust

BpemeHHble 1poTE3bl, KOTOPBIE TPaHCHOPMHUPOBAIIMCH
B IPOTE3bI-IIPOTOTHIIBI, HM3TOTOBJIEHHBIE METOIOM KOM-
nproTepHoro ¢peseposanusi ¢ nomonisto CAD/CAM Tex-
HOJIOTUi, UCHOJB3YIOTCS UL YTOYHEHUsI OKOHYATEIIbHOU
(dopMbI OyylIel MOCTOSHHOM pecTaBpaliy, KOPPEKIUH
OKKJTIO3HOHHBIX B3aMMOOTHOIICHHH, BEPTUKAILHOTO pas-
Mepa HEChEMHBIX 3yOHBIX ITPOTE30B U HUX OKKJIIO3UOHHOM
HOBEPXHOCTH. B 00acTy MMILUIaHTAIMU ONOPBI MPOTE30B-
NPOTOTUIIOB BO3JCHCTBYET IPOIPECCHBHAS HArpy3ka Ha
KOCTHBIE U MSITKHE TKaHU. B CBSI3U ¢ 3THM aKTyabHOM 11po-
OJIeMOi SIBIIICTCS BBIOOD M PAaCCTAHOBKA BPEMEHHBIX U MHHH-
MMIUIAHTaHTOB KaK OIMOPbI KOHCTPYKLIMIT HEChEMHBIX 3yOHBIX
NPOTE30B-IIPOTOTUIIOB Ha TEPUOJ OCTEOMHTEIPaliy JIBYX-
STaIHBIX BHYTPUKOCTHBIX JICHTAIBHBIX HMILIAHTAHTOB.

BpemMeHHbIe JICHTAlbHBIE WMIUIAHTAHTBI SIBISIOTCS
00BEKTOM OOJIBIINX KOMIUIEKCHBIX HArpy30K paziIH4YHOM
BEJIMUMHBI, JUIMTENILHOCTH M HarmpasieHus. JleiicTBue

© GMN

[poTe3a TECHO CBS3aHO C Iepefadeil Harpy3Kd Ha Io-
BCPXHOCTU JACHTAJIBHOTO UMIIJIAHTAHTA U MCKAY KOMIIO-
HEHTaMU CUCTEMBbI «KUMIIJIAHTAHT — BpeMeHHbIﬁ IIPOTE3».

OCHOBBIBAsCh Ha PE3yNbTaTaX HCCICIOBAHUS yCTa-
HOBJICHO, YTO MUHHUMU3alIUA MOMCHTA, HeﬁCTBy}OHIeFO Ha
BPEMCHHBIC UMIJIAHTAHTBI B ME3UOJUCTAJILHOM HalpaB-
JICHUU TTO3BOJISICT CHU3SUTH YPOBCHDb HaHpH)KeHI/II‘/II B 30Hax
YCTAaHOBKHU NOCTOSHHBIX UMITJIAHTAHTOB.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

MUKPOIKOJIOI'NMYECKHUE UBMEHEHUS KUIHIEYHUKA U UX BJUSHUE
HA COCTOSTHUE TBEPIBIX TKAHEM 3YBOB B IIOJPOCTKOBOM BO3PACTE

Mumuunamsuiau T.9., Cynaaze T.[A., Maxsuaanze M.A., [Ixananze M.3.

Tounucckuii 2ocyoapcmeennbiil MeOuyurckull yuugepcumem, I pyszus

[TosnocTh pra, Kak HayaJbHBIA Y4acTOK YKEJIyAO4HO-
KHIIEYHOTO TPaKTa, C POKACHHUS pPeOEHKa M B TCUCHHUE
BCEHl ero KM3HM MOABEPTaeTCs pa3HOOOPa3HBIM BO3ICH-
CTBUSIM W B OOJNBIICH MM MEHBINIECH CTENEHH OTpa)kaeT
BCE (PM3MOJIOTMYECKHUE M MAaTOJIOTHYECKHE IPOILECCHI,
MIPOUCXOIAIINE B OpraHu3Me yenoBeka [1].

[Ipu comarmuecknx 3a00NeBaHUSX y AeTeH W TOM-
POCTKOB ITPAaKTHUYECKH BCETa OOHAPYKUBAIOTCS M3MeE-
HEHHUS OPTaHOB IOJIOCTH PTa: SA3bIKA, CIM3UCTOH 0007104-
KH, TIapO/IOHTA, 3y0OB. BBIpa)kKeHHOCTh M CTENEHb 3THX
WU3MEHEHMH 3aBUCHUT OT TSDKECTH M MPOAOKUTEIBHOCTH
COMAaTHUYECKOro 3a0oseBaHus. JlUTENbHOE HapyIIeHUE
(bU3HOOTMYECKOTO PABHOBECHS! B OPraHU3ME MOXKET
YCHIUTH pa3pylieHHe 3yO0B, 0COOEHHO €CIH 3TOMY CO-
CTOSIHUIO TIPEIICCTBYET IOHMKCHHAs] PE3UCTEHTHOCTD
TKaHei 3yba k kapuecy [2].

UYenoBedyecknii OPraHU3M SBISIETCS HE TOJBKO CIIOXK-
HBIM KOMIUIEKCOM OpPraHOB M CHCTEM, (PyHKIHOHHPY-
IOMIMX B CTPOTOM B3aMMOJEHCTBUM, HO OJHOBPEMEHHO
cIyXuT BMecTminmeM Oomee 500 pa3nu9HBIX BHIOB
MHUKpPOOPraHU3MOB. [Ipy 3TOM BO3HHKIIEE B IPOLECCE
9BOJIIOIMHM COBMECTHOE CYIIECTBOBAaHME OpPraHU3Ma M
MHKPOOPTaHU3MOB B (DU3HMOIOTHUECKUX YCIIOBHUSX HE
MIPUYMHSIET YEJIOBEKY KaKUX-JIHOO BUANMBIX HEYHOOCTB:
MIOCTOSTHHO OOHApPYKHMBAaEMbIE Y 370POBBIX JIIO/IEH MUKPO-
OpPTraHU3MBI OTHOCSITCA K HOPMaJIbHOM MHKporope, Ko-
TOpasi MOJePKUBACT OMOXMMUYECKOe, METabOIMIecKoe
U MMMYHHOE PaBHOBECHE MAaKpOOpraHM3Ma, HeoOXOoau-
MOE€ JUIs COXpaHEHUsI ero 3/10poBbsi. Hanbonee npencra-
BUTEIBHOW M 3HAUMMOMW TSI YEJIOBEKA SIBISETCS MHUKPO-
(ropa KeryI0uHO-KUIIIEYHOTO TpakTa [3].

Tsoxenple ocTpble W XPOHWYECKHE 3a00NICBAHUS Ke-
JYIOYHO-KHUIIEYHOTO TPaKTa y IETEH M MOAPOCTKOB B
BO3pacTe, KOT/a MPOUCXOANUT (hOpMHUpPOBaHKE, OOBI3BECT-
BJIEHHE BPEMEHHBIX U ITOCTOSIHHBIX 3yOOB, MOTYT BbI3BAThH
HapyIIEHUs B MPOILECCE OJOHTOTCHE3a M TPHBECTH K
Pa3BUTHIO HECTICIU(PUUSCKON THITOIIIa3UH TKaHeH 3y0a,
a TaroKe TPy 3y0OB, POPMUPYIOMINXCS B TaHHOM BO3-
pactaoM mepuoze [11].

B Hacrosiliee BpeMsi OTMEYaeTCsl HEYKJIOHHBIA pOCT
Ypclia IaTOJIOTHYECKMX COCTOSHHN W 3a0ojeBaHuii, B
Pa3BUTHH KOTOPBIX NPHHUMAIOT yYacTHE MHOTHE Ipea-
CTaBUTEIHN HOPMaJIbHOI MUKpodops! [9]. KauecTBeHHOE
1 KOJIMYECTBEHHOE COCTOSTHHE KHIIEYHOTO MHUKpOOHOIIe-
HO3a UTPAeT 3HAYNMYIO POJIb B META0OIMUECKUX, (PU3HO-
JIOTHYECKUX W MMMYHOJOTMYECKHX Mpoleccax B Opra-
HHU3MeE YelioBeka [5].

[Tpn MHMKpOIKOJIOTHYECKUX HM3MEHEHUSX B MHIIEBa-
PHUTEJIBEHOM TPAKTE TOBBIIAETCS BBICEBAEMOCTH (DepMeH-
TaTUBHO-aKTUBHBIX MUKPOOHBIX aCCOLMALIUI U MOBBIIIA-
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eTcs aKTUBHOCTH KUIIEYHBIX ()EPMEHTOB B CPAaBHEHHU C
HOpMOHi [6].

MuKkpoOHasi COCTaBIIAIOMIAS OpPraHU3Ma dYeJOBEKa
MIPE/CTABICHA, B OCHOBHOM, B PA3IMYHBIX OTJENaxX XKe-
JTyJOYHO-KHIIEYHOro TpakTa. MHUKpoOnoTa mpeacTaBis-
eT co00l yHUKAJIbHYIO CTPYKTYpY, HaXOJSIIYIOCsS B Op-
TaHU3ME 3[J0POBOTO YEJIOBEKa B COCTOSHUM PABHOBECHS
[10]. Onnraxo, mogmepskanue cOATaHCHPOBAHHOTO COCTO-
SIHUSI JAHHOW CHCTEMBI SIBISIETCSI CIIOKHBIM TIPOIIECCOM,
MOABEPrasiCh BO3ACUCTBHIO psijia (aKTOPOB, TAKUX KaK
ATPOTCHHBIC BO3ACHCTBUS (aHTHOAKTEpHAIbHAS Teparnus,
JIeYeHHE TOPMOHAMM), HapyIIEHHE IMTaHMS, CTPECCHI
Pa3NUYHOTO TeHe3a, OCTphle MH(EKINOHHBIC 3a00JeBa-
HUSI JKEJTyI0YHO-KUIIEYHOTO TPaKTa, HEOIarompusTHbIC
YCIIOBHS OKpY Karoeit cpensr [7]

Ha ¢one MHKpPOIKOTOTHUECKHX H3MEHEHHUH Kemy-
JIOYHO-KHIIEYHOTO TPaKTa HapYIIAl0TCS MUHEPATIbHBIA U
OETKOBBI OOMEHBI, TTPOUCXOIAT OMOXUMHYECKHAE H3Me-
HeHUs (OoCPOPHO-KATBIIMEBOTO0 OOMEHa B KOCTSIX CKeJleTa
¥ TBEP/BIX TKaHAX 3y00B [8].

IIpouecc nepBUYHON MUHEpaAIM3aLMU U JajbHEHIIe-
ro GOpMHpPOBaHHS TBEPABIX TKAHEH 3y0OB, PHUCK ITOpaxe-
HUSI KAPHECOM, CYIIECTBEHHO 3aBUCHT OT HHTEHCHUBHOCTH
YCBOGHUS KaJbLUsS, TaK KaK OCHOBHBIM CTPOHUTEIBHBIM
3JIEMEHTOB TBEPABIX TKaHEH 3yOOB ABJIAETCSI COCANHEHUS
KaJbLUsl, KOTOPBIH BKJIIOYAETCSA B CTPYKTYpPYy dMajM MO-
CTymasi U3 COCY/IOB MyJbIIBI M MOCPEACTBOM KaTHOHHOTO
oOMeHa U3 POTOBOI KHJIKOCTH, 3@ CUET COJCPIKAIINXCS B
CTUMYIIUPOBAaHHOW CIIFOHE MUHEPAJIbHBIX KOMIIOHEHTOB.
OnHaxo, Ha BCachbIBaHHE M TPAHCIIOPT KaJbLUS B XKEIy-
JIOYHO-KHUIIEYHOM TPAKTE BIMSCT Psifi HaKTOPOB, TAKHX
Kak: (PyHKIMOHAJIBLHOE COCTOSIHUE MMKPOIKOJIOTHU KH-
IIEYHUKA, XapaKTep MUTaHWs, IMMYHHBII cTaTyc Hamu-
€HTa, COCTOSHUE YHIOKPUHHON cucTeMsl [12].

CornacHo BBIMICU3IOKEHHOMY, B TIOCJIEIHHE TOJBI
3HAUUTENBHO YBEIWIMIOCH YUCIO OOJNIBHBIX CPean MOJ-
POCTKOB, CTPaJAOLIUX I1aTOJIOTMEN NHILEBAPUTEILHON
CHCTEMBI, B YaCTHOCTH MUKPOAKOJIOTHYECKUMH HU3MEHE-
HUSIMA  (DITOpBI KHIIEYHUKA, YTO HETMOCPEICTBEHHO OT-
pakaeTcst Ha COCTOSTHUM IOJIOCTH PTa — MUHEpAIU3alnu
TBEP/BIX TKaHeW 3y0OB B BO3pacTe, KOTAA MPOUCXOISIT
aKTHBHBIN POCT MOPOCTKA, (HOPMUPOBAHNE 1 MUHEPAIIHU-
3aIusl TBEP/IBIX TKAHEH MOCTOSHHBIX 3y00B.

Lenpto nccienoBaHus SIBUIIOCH OIIPEACICHHE aKTHB-
HOCTH TEUCHUSI KapHeca, XapaKTepHu3yoIerocs mporpec-
CUPYIOIICH JACKaIbIIMHAIINCH, B YCIOBUAX AUCOAKTEPHO-
3a KUIICYHHUKA U €TO BIMSIHUS Ha MIPOIECCHI IHAOTCHHOTO
YCBOEHUS KaJbLIUs B OAPOCTKOBOM BO3PACTE.

Marepuan u MeToAbl. /1151 BBIITOJHEHUS IOCTABIICH-
HOM I1eNH UCCIeI0BaHbl 68 MOAPOCTKOB B Bo3pacte oT 11
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10 17 net, KoTopele B 3aBUCUMOCTH OT CTEICHH TSKECTU
U3MEHEHNI MUKPO(IIOpBI KHIIEYHNKa OBUTH pacipeierne-
HBI Ha JiBe rpynmsl: | rpynmy coctaBuiu 46 MOAPOCTKOB
¢ nerkoit popmoii aucouosa (I u Il crenens), Il rpymmy
- 22 moxapocTKa, Y KOTOPIX TUArHOCTUPOBAHbI TSKENbIE
(ITI-IV creneHb) MHUKPOIKOIOTHYECKHE H3MEHEHHS KHU-
HIeYHHKa. B kadecTBe Tpymnmbl cpaBHEHUs 0OCIIETOBAHbI
15 moapocTKoB TOTO K€ Bo3pacta Oe3 MaToJOruu JKewy-
JIOYHO-KHIIIEYHOTO TPaKTa.

CocraB MUKpPO(IOPBI KUIICUYHHUKA HUCCIIea0oBaId B MH-
cTutyTe OakTepuodaru, MUKpOOUOIOTUH ¥ BUPYCOJIOTUH
uM. [ DnraBa: onpezersiin odliee KOJIUYECTBO KUILICUHOM
NAJIOYKH U JIAKTO30/1€PUIIUTHBIX U TEMOJIUTUYECKUX IITaM-
MOB; 00l1Iee KOIMUecTBO On(uI00aKTepHid, JakTo0aKTepuii
U KOKKOBBIX (hOpM; M3y4aiu HajJuuue U KOJMYECTBO Iaro-
TeHHBIX 1 YCIOBHOMATONeHHBIX MPE/ICTaBUTENEH KUIIEUHBIX
MHKpOdJIeMeHTOB B 1 T kaia. JlanHble cocTaBa MUKpPOQIIOpBI
KUIIIEYHUKA YKa3bIBAIOT HA CTEMICHb JUCOMO03a.

Cromarosiorudyeckoe 00cCie0BaHHE MPOBOAMIOCH
1O CTaHJAPTHOH METoIuKe: cOOp aHaMHe3a, 0CMOTD,
30HIUpOBaHHUE, TepKyccusd. BoIsBIeHHE pa3BHUBAIO-
IIeT0oCsl KapMO3HOTO Mpollecca Ha CTaAud KapHO3HO-
ro MATHAa OCYUIECTBIAJIOCH METOJOM NPUKU3HEHHON
okpacku. C Lenpl0 CTaHAAPTU3AIMHM OLEHKH CTOMa-
TOJIOTMUECKOH 3a007€Ba€MOCTH, COCTOSHHME TBEPBIX
TKaHed 3y0OB ONpeneNsid Mo WHJAEKCY pacripocTpa-
HeHHoctu (%), mHTeHcuBHOCTH kapueca (KIIY), a
WH/IMBH/IyaJIbHBIH YPOBEHb HMHTEHCHUBHOCTH Kapueca
3y0OB BBIUHCIISUIN MO UHJEKCY YPOBHS HHTEHCHBHOCTH
kapueca (YHUK), ¢ momoImibio KOTOPOTO BBISIBISETCS
IpSIMONPONOPLHOHATIbHAS 3aBUCUMOCTh HHAekca KITY
ot Bo3pacta. [lns onpenenenus YUK unaexe KITY ne-
JIUTCSA Ha BO3pAacT MHAUBHUAYyyMa [4].

JlanHbie 00Cien0BaHMs CTATUCTHYCCKU 00padaThiBa-
JIUCH MTOCpeCcTBOM TporpaMmel SPSS v21.

Pe3ynbraTtel M uX o006cy:kaeHue. Pesymbrarsl uc-
CJIeIOBaHMs MOKAa3aJlk, YTO y 00CIIeIOBaHHBIX | Tpymbl
BCTPEUYAaEMOCTh Kapueca MOCTOSHHBIX 3yOOB COCTaBHJIa
71,8%, y manentoB Il rpynmsl — 83,4%, a y moApOCTKOB
KOHTposbHOM Tpymmsl (6e3 naromorun JXXKT) — 56,7%
(mmarpamma 1).

100

83.4

80

60

40

20

Epynnal B rpynna I KoHTponbHas rpynna

Juaecpamma 1. Pacnpocmpanennocmo kapueca 3y608 y
1n00pPOCMKO8 8 OCHOBHOLL U KOHMPOIbHOU ePYNNAX

© GMN

Oco0bIii HHTEpEeC MPENCTABISIOT PE3y/IbTaThl aHATH3a
JTAaHHBIX MHTCHCUBHOCTH Kapueca 3yOOB y oOcCiiemoBaH-
HbIX noapocTkoB. Mccnenosanue nanuentos ¢ I-1I cre-
MIEHBIO0 N3MEHEHUI MUKPO(IIOPHI KUILIEYHUKA [TO3BOJISIOT
3aKJIIOYUTDh, YTO MHTCHCUBHOCTD BCTPEYACMOCTHU Kapueca
3y00B B Bo3pacte ¢ 11-13 ner, B cpeqHEeM, COOTBETCTBY-
et 3,0+£1,00 (p>0,05), a B Bo3pacte 14-16 ner — 3,5+0,98
(p>0,05). V mauumenTos ¢ III-IV crenensto qucbaktepro-
3a OTMeYallich OoJiee MIyOOKHE MOBPEKICHHST TBEPIBIX
TKaHel 3y0oB U, B cpeaneM, coctasuiu 4,0+1,0, (p>0,05)
n 5,89+1,76 (p<0,05), COOTBETCTBEHHO.

VY 00cien0BaHHBIX JIMIl ¢ HOPMAJIBbHON MHKpOQIIO-
pO¥i KHIIIEUHMKA MOKa3aTesIn HHTCHCUBHOCTH Kapueca
3y00B OBUIM CpaBHHUTENbHO HUXKE (B cpeaHem, 2,75) u
COOTBETCTBYIOT KOMIICHCHpPOBaHHOI (opme kapueca
(amarpamma 2).

Duceuos Hi LOucéuos -V KoHTponbHas rpynna

W 1314ner
1416 ner

Juaecpamma 2. Iloxazamenu cpeonel uHmMeHCUBHOCU
Kapueca 3y006

C y4eToM CTeNeHU aKTUBHOCTU Kapueca, MOAPOCTKH
OBLTH pacTipe/iesIeHbI CIESAYIONMM 00pa3oM: ¢ I cTeneHbro
WHTEHCUBHOCTH Kapuo3HOTO Tporecca — 46 (40%), co 11
crenenbio — 22 (26%) u ¢ Il — 15 (34%) oOGcrnenoBaHHBIX.
CormnacHO NMpeCTaBICHHBIM 1aHHBIM, OOJIBITHHCTBO MO/~
POCTKOB C PaHHETO MOJPOCTKOBOTO BO3pacTa MMENH Ts-
JKeJIoe MOpaKeHNE KapuO3HOH O0JIE3HBIO.

IIpyu uHAMBUYaIbHON OLICHKE YPOBHSI HUHTCHCUBHOCTH
Kapueca B HaJdaje OIIEHUBAJIM BO3DPACT MAallMEHTa U JIPyTHe
(hakTOpBI, CYIIECTBEHHO BJIMSIOIINE HA PUCK Pa3BUTHS Ka-
pHeca, Takue Kak TEMIT pOCTa B MOAPOCTKOBOM BO3pacTe,
HAJIMYME €T0 PE3KHX CKAYKOB, OPTOJOHTHUYECKOE JICUCHHE,
o0umit anamue3 o 3a00JICBaHUSIX M NMPHUHUMAEMBbIX MeEH-
KaMEeHTaX, ParMOHaIbHOM ITUTAHWH, THTHEHE MOJIOCTH pTa.

OreHka B3aMMOCBSI3H MEXKIy 3a00JIEBAEMOCTBIO KapH-
€COM M TaTOJIOTHEH YKeTyJOYHO-KUIIIEYHOTO TPaKTa y Moj-
POCTKOB BBISIBUJIA IPSIMOTIPOTIOPIIMOHATIBHYIO 3aBUCHMOCTh
unaexca KITY ot Bo3pacta, ofHako camasi BBICOKAsl BCTpe-
gaeMocCTh MHANBHIyansHoro YUK Habmonanaces B Bo3pac-
Te 14-16 neT y marMeHToB ¢ TSHKETOH MaToIorHel sKemya0d-
Ho-kuieuHoro Tpakta (YNK=0,42).

Pe3ynbTaThl MPOBEEHHOTO HCCIIENOBAaHUS MO3BOJISET
3aKJTIOYMTh O BIIMSHUHM MATOJOTHYECKOTO COCTaBa MHKPO-
(rIOpBI KUILIEYHMKA HA MPOIIECCHI SHJIOTEHHOTO YCBOCHUS
KaJIbLIMsl TBEP/IbIMU TKaHSIMH 3yOOB. AKTHBHOCTbH TEUCHUSI
Kapueca, XapaKTepU3yIOLIErocst Iporpeccupyromeil ne-
KaJIBIIMHAIIMEH, B OCHOBHOM, OIPEMNENSCTCS CHIDKCHHEM
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YPOBHSI MUHEPAJIbHON HACBIILEHHOCTH TBEPAbIX TKAHEH 3y-
OOB BCJIE/ICTBHE HAPYIIEHMS] YHJOTEHHOTO MOCTYIUICHHS
KaJIbLIUSI.

Takum o00pa3om, B JaHHOM HCCJEIOBaHUH IOJ-
TBEP-KAACTCA TECHAasl CBA3b MEXKJIY COMAaTUYECKUM U
CTOMATOJIOTMYECKUM 3/I0DOBBEM U HEO0OXOIUMOCTBHIO
KOMILJIEKCHOM KOppeKLuH 310poBbs. [Iponecc nepsuu-
HOM MUHepanu3aluu M AalibHeHIero GopMUpOBaHUS
TBEP/JBIX TKaHEHl 3y0OB, pUCK MOPaKCHUS KapHECOM,
CYLIECTBEHHO 3aBUCAT OT MHTCHCHUBHOCTH YCBOECHHS
KaJbLHUsl.

3HauMUTEIbHBIE HM3MEHEHHS CTOMAaTOJIOTHYECKOTO
craryca, BbISBISEMbIE Yy IIOLPOCTKOB C IATOJIOTHEH
KEIYAOYHO-KUIIEYHOTO TpaKTa, U HEOOXOAMMBIE KOp-
PEKILMH, MOATBEPKIAIT 0OOCHOBAHHOCTh KOMILIEKC-
HOU JIe4eOHO-TTPO(PHIAKTHUESCKOW CTOMATOIOTHYECCKON
IIOMOUIYU C YYETOM IIPOLECCOB, IPOUCXOAIIUX B Opra-
HH3Me U nojJocTH pra. Heo6xoanmo oka3aHuE BBHICOKO-
KBaJIN(DUIUPOBAHHOW, CUCTEMaTH4ECKOI, I1eJIeHapaB-
JICHHOM CTOMAaTrOJIOTMYECKOM IMOMOIUM U BBIJEICHUE
MAalMEHTOB C I[ATOJOIHMEed JKeJyJOYHO-KULIEYHOI'O
TPaKTa B OTAEJIBHYIO I'PYIIILY.
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SUMMARY

MICROECOLOGICAL CHANGES IN THE INTESTINE AND ITS EFFECT
ON THE CONDITION OF HARD TISSUES OF TEETH IN ADOLESCENCE

Shishniashvili T., Suladze T., Makhviladze M., Pkhaladze M.

Tbilisi State Medical University, Georgia

On the background of microecological changes in the
gastrointestinal tract, mineral and protein metabolism is
disrupted, biochemical changes occur in the phosphorus-
calcium metabolism in the bones of the skeleton and hard
tissues of the teeth.

The aim of the research was to study the activity of the
caries process, characterized by progressive decalcification,
under conditions of microecological changes in the intestine
and its effect on the processes of endogenous calcium as-
similation in adolescence. Within the frames of the research
68 adolescents aged 11 to 17 years with various degrees of
pathology of the gastrointestinal tract were examined.

The data of the performed studies showed that in pa-
tients with more severe changes in the intestinal micro
flora, the prevalence and intensity of dental caries are sig-
nificantly higher (83.4% on average DMFT 5.0) than in
adolescents with mild dysbiosis (71.8% DMFT 3.2% ),
and in the patients with normal intestinal micro flora - the
parameters were minimal.
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Estimating and comparing the interrelation between
the incidence of caries and the presence of diseases of the
gastrointestinal tract in adolescents, a directly proportion-
al dependence of the DMF index on age was found, but
the greatest increase in the individual level of incidence
of dental caries (SIC) was observed in adolescents aged
14-16 (SIC=0,42) with severe gastrointestinal pathology
GIT.

Thus, significant changes in dental status detected in
adolescents with pathology of the gastrointestinal tract
confirm the validity of complex treatment and preven-
tive dental care, considering the processes occurring in
the body and the oral cavity, as well as the systematic,
purposeful dental care and the allocation of patients with
gastrointestinal pathology (GIT) in a separate group.

Keywords: Intestinal microecology, dental caries, ado-
lescents.
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PE3IOME

MHUKPOSKOJIOIT'MYECKHUE M3MEHEHHWS KH-
INEYHUKA U UX BJIUAHUE HA COCTOSIHUE
TBEPIBIX TKAHEH 3YBOB B IIOJIPOCTKOBOM
BO3PACTE

Mumsanamsuan T.J., Cyaanze T.J.,
Maxsuiaanze M.A., IIxanaaze M.3.

Tounucckutl eocyoapcmeerubiti MeOUYUHCKUU YHUBepCU-
mem, I py3us

Ha ¢one MHKPOIKOIOTHIECKIX U3MEHEHUH B JKEIy-
JIOYHO-KHIIETHOM TPAaKTE HAPYIIAIOTCS MUHEPAIbHBIH 1
OETKOBBI OOMEHBI, TPOUCXOIAT OMOXUMHYECKHE H3Me-
HeHUsI (oCcPOPHO-KATBIIMEBOTO OOMEHa B KOCTSX CKeJleTa
1 TBEPIbBIX TKAHIX 3y00B.

Lenpio nccieioBaHus SBUIIOCH OIIPEICICHUE aKTHB-
HOCTH TEYECHUSI Kapreca, XapaKTepHU3yoIIerocs mporpec-
CHUpYIOIIEH AeKaJbIIMHAIINCH, B YCIOBUAX AUCOAKTEPHO-
3a KUIICYHUKA U €TO BIMSIHUS Ha MIPOLECCHl 3HIOTEHHOTO
YCBOGHUS KaJIBIUSA B MOAPOCTKOBOM Bo3pacte. Obcieno-
BaHO 68 moApPOCTKOB B Bo3pacte 11-17 met ¢ pazmmaHON
CTEMNEHBIO ITaTOJIOTHH JKEITYI0YHO-KUILIEYHOTO TPAKTa.

JlaHHBIE NCCIEeOBaHNS TIOKA3aJIH, YTO y HAlUEHTOB C
Oornee TSUKETBIMA U3MEHEHUSIMA MUKPO(IIOPHI KUIIIEYHH-
Ka pPacHpOCTPaHEHHOCTh M MHTEHCHUBHOCTH Kapueca 3y-
60B 3HaunTensHO BhIe (83,4%, B cpemaem, KIIV 5,0),
4YeM y TIOPOCTKOB C JIETKOH (opmoil mmcbakreprosa
(71,8% KIIY — 3,2); y mameHToB ¢ HOPMaJIbHON MUKPO-
(ropoii KMIIEYHNKA TH MTOKA3aTEIH MUHUMAJIbHBL.

OreHrka B3aMMOCBSI3H MEXIY 3a0071€BaeMOCTBIO Ka-
pHecoM M HaIM4YMEM IaTOJOTUH KEIyAOYHO-KHIIIETHOTO
TpakTa y MOAPOCTKOB BBISBHIIA MPSIMOIPOTIOPLIOHATIBHYIO
3aBucuMocTh uHzekca KIIY or Bospacra; MakcCUMasIbHBIN
ypoBeHb mHTeHcHBHOCTH Kapueca (YUK) mabmromamm y
moIpocTKOB B Bo3pacte 14-16 mer (YUK=0,42) ¢ Tsmxenoit
TIaTOJIOTHEH JKEITyIOYHO-KHUIIEIHOTO TPAKTa.

Takum 00pa3oM, HM3MEHEHHs CTOMAaTOJIOTHYECKOTO
cTaTyca y MOAPOCTKOB € MATOJIIOTHEHN JKEITYI0YHO-KUIIIEY-
HOTO TPaKTa MOATBEPKIAI0T 0O0CHOBAHHOCTH KOMITJIEKC-
HOW J1eueOHO-TIPO(UITAKTHIECKOH CTOMATOJIOTHYECKON
MIOMOIIY C YYEeTOM MPOLECCOB, MPOUCXOAAIINX B Opra-
HHU3ME U MOJIOCTH PTa.
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CHARACTERISTICS OF EMG-ACTIVITY OF MASTICATORY MUSCLES
IN FUNCTIONAL TREATMENT OF PATIENTS AT RETENTION STAGE

Smaglyuk L., Solovei K., Liakhovska A.

Higher State Educational Establishment of Ukraine. Ukrainian Medical Stomatological Academy,
Orthodontics department, Poltava, Ukraine

The period of active orthodontic treatment is a com-
plex treatment of patients with malocclusion aimed at
preserving the somatic and dental health of the patient,
eliminating risk factors, normalizing occlusion and
creating physiological conditions for the functioning
of the dento-jaw system [2,6,10]. The main aim of
orthodontic treatment is the achievement of functional,
morphological and aesthetic optimum of the maxillofa-
cial area [2]. Retention is a period that occurs after the
stage of active treatment, aimed to keep all new posi-
tions of the teeth. Failure in conducting this phase of
treatment, in most cases, has the probability of relapse.
All this is due to the fact that bone and soft tissue re-
quire time to adapt to new occlusion [3]. Not only the
duration of the retention period, but also the achieve-
ment of a balance between morphological changes in
occlusion and the functional adaptation to these chang-
es of the human body play a role in obtaining a stable
effect of orthodontic treatment [4,10]. Tension (tone)
of masticatory muscles can cause changes in occlusion
and relapse of orthodontic pathology [2].

The aim of the research was to study changes of EMG-
activity of masticatory muscles after functional therapy at
the retention stage after active orthodontic treatment.

Material and methods. The study included 55 peo-
ple who completed orthodontic treatment with a brack-
et system. They were divided into 2 groups which dif-
fered according to the methods of retention that were
used. The study group consisted of 25 persons and the
control group included 30 patients. The average age of
patients in the study group was 25.9 + 0.8 years, of
which 24.0% were patients of 19-23 years old, 48.0%
— patients of 24-28 years old and 28.0% — patients of
29-33 years. Women were 14, men were 11. The av-
erage age of patients in the control group was 26.7 £
0.8 years and it had the following age distribution: pa-
tients 19-23 years old — 23.3%, patients 24-28 years
old — 36.7%, patients 29-33 years — 40.0%. Women in
the control group were 12, men were 18. Before the
orthodontic teratment patients of the study and control
groups had malocclusion of the I class by Angle (neu-
tral occlusion) with anomalies of position of individual
teeth in the vertical, transversal or sagittal planes.

In the study group the proposed method of function-
al adaptation of dento-jaw system to the newly estab-
lished occlusion was carried out at the retention stage.
The control group used the standard retention method.

Clinical examination of all patients was performed
according to the standard algorithm for the examina-
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tion of the orthodontic patient. EMG of masticatory
muscles was performed according to the recommenda-
tions Sforza et al. and Tartaglia et al [7,9] at the begin-
ning of the retention stage and in tree months. The mas-
seter and anterior temporal muscles of both sides (left
and right) were examined. Disposable silver chloride
bipolar surface electrodes (diameter 10 mm, Neirosoft,
Russia) were positioned on the muscular bellies paral-
lel to muscular fibers [5]. The skin was cleaned with
70% alcohol prior to the placement of the electrodes.
In particular, on the anterior temporalis muscles, the
electrodes were positioned vertically, 3 cm of the zy-
gomatic arch, just lateral to the eyebrow (lateral to the
orbit of the eye); on the masseter muscles, the elec-
trodes were parallel to muscular fibers, between the
cheek bone and the corner of the jaw, with the upper
pole of the electrode at the intersection between the
tragus-labial commissure and the exocanthion—gonion
lines. A disposable reference electrode was applied to
the forehead. sSEMG activity was recorded using a com-
puterized instrument Synapsis and software by Neiro-
tech (Russia). The analog EMG signal was amplified
and digitized. Patients were sitting in a natural position
without muscular tension, arms, legs were not crossed,
head was held equally without support. Lips were kept
closed slightly, tooth — in physiological rest. To avoid
the effect of fatigue, there was three minutes-rest be-
tween each test. EMG-activity was recorded in 3 tests,
lasted 10s for each one. The first test or the maximum
voluntary clenching (MVC) was performed in intercus-
pal position (without any material placed on the molar
teeth) for evaluation of symmetry of the masseter and
anterior temporalis muscles of the left and right sides.
The second and third tests were one-side clenching, us-
ing cotton rolls on right and left sides respectively for
evaluation of EMG-activity of masticatory muscles on
working and balancing sides.

The procedures received approval from the Bioeth-
ics Committee of the Ukrainian Medical Stomatological
Academy (Poltava, Ukraine). All patients signed a state-
ment of informed consent.

The obtained data was statistically analyzed using
the Student’s t-test and the Fisher’s criterion X2. The
hypotheses were verified at the level of significance
p<0,05 [9].

Results and their discussion. The results of EMG of
masticatory muscles in patient of the both groups in the
test of clenching teeth on the left side are presented in the
Table 1.
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Table 1. EMG activity of masticatory muscles in the study
and control groups in the test of clenching teeth on the left side

Control group (n=30) Study group (n=25)
Indices m.temporalis m.masseter m.temporalis m.masseter

dextra sinistra dextra sinistra dextra sinistra dextra sinistra

maximum am- | 1323,65 1412,49 1812,24 1907,43 1392,34 1425,28 1916,57 2095,38

plitude, uV +59,98 +64,89 +86,45 +106,57 +62,52 +72,17 +107,43 +118,62

p >0,05 >0,05 >0,05 >0,05
average am- 319,67 331,39 378,54 396,23 334,45 353,17 389,64 402,32
plitude, uV +24,53 +22,87 +27,65 +29,01 +27,63 +28,19 +28,01 +27,64
p >0,05 >0,05 >0,05 >0,05
Table 2. EMG activity of masticatory muscles in the study
and control groups in the test of clenching teeth on the right side
Control group (n=30) Study group (n=25)
Indices m.temporalis m.masseter m.temporalis m.masseter
dextra sinistra dextra sinistra dextra sinistra dextra sinistra
maximum am- | 1398,43 1302,34 1935,67 1894,89 1431,32 1354,39 2045,28 1923,45
plitude, pV +61,36 +58,76 +98,78 +94,61 +63,29 +59,81 +109,87 +98,34
p p>0,05 p>0,05 p>0,05 p>0,05
average am- 312,65 297,62 365,78 342,81 324,13 302,65 398,54 367,34
plitude, pV +26,29 +26,37 +33,21 +32,14 +25,09 +23,09 31,02 +27,08
p p>0,05 p>0,05 p>0,05 p>0,05
TD;
21,6%

Pic. 1. A fragment of EMG in the test of clenching teeth on the left side in patient B., 23 years old
(study group, card 27). Increased muscle activity from the balancing side (right)

TD;
23,7%
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Pic. 2. A fragment of EMG in the test of clenching teeth on the right side in patient M., 26 years old
(control group, card 31). Increased muscle activity from the balancing side (left)
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Table 3. EMG activity of masticatory muscles in the study
and control groups in the test of maximum teeth clenching

Control group (n=30) Study group (n=25)
Indices m.temporalis m.masseter m.temporalis m.masseter

dextra sinistra dextra sinistra dextra sinistra dextra sinistra
maximum am- | 1325,34 1312,75 2028,76 1765,34 1356,94 1341,27 2165,76 1853,32
plitude, pV +77,29 +75,23 198,45 +88,75 +78,29 +75,21 +121,82 +97,32

P >0,05 <0,01 >0,05 <0,01
average am- ﬁé% 318,73+ | 47835 | 41954 | 32586 | 32967 | 49653 | 423,17
plitude, pV ’ 26,98 +32.86 +30,28 +27,38 +29.81 +34,24 +31,31

p >0,05 <0,01 >0,05 <0,01

TD;

21,8%

Pic. 3. A fragment of EMG in the test of maximum clenching in patient N., 25 years old (study group, card 27).
Increased EMG-activity of right masseter muscle

The results of EMG of masticatory muscles in patients
of the both groups in the test of clenching teeth on the
right side are presented in the Table 2.

At the beginning of the retention stage in the ex-
amined two groups of patients the EMG-activity of the
temporal and masseter muscles in the tests of clench-
ing teeth on the left and right sides was greater on
the working side than the balancing one, but the dif-
ference in the indices of both groups was not signifi-
cant (p>0.05). From the data of literary sources, in the
physiological functioning of the masticatory muscles
in one-side teeth clenching, the activity of the muscles
of the working side should exceed the indices of the
balancing [7,8]. An example of the EMG in the one-
side clenching test in patients of both groups is pre-
sented in the pictures 1 and 2.

Table 3 displays values of EMG-activity of the mas-
ticatory muscles in the test of maximum teeth clenching
(bruxism test) in the study and control groups.

In the test of maximal teeth clenching, the same chang-
es of EMG-activity of masticatory muscles were observed
in patients of the study and control groups. Thus, in all
observations, the higher indices of the maximum and
average amplitude of bioelectrical activity of the mas-
seter muscle, in contrast to the temporal (p <0.01), were
noted. At the same time there was an asymmetric activity
of masseter muscles on the right and left sides (p <0.01).
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As for the temporal muscles, imbalance in their work was
rare and the difference in EMG-activity on the left and
right sides was not significant (p> 0.05). It should also
be noted that bioelectric activity of masticatory muscles
had high rates (more than 2000 pV), which approved their
hyperactivity.

There is an example of EMG in the maximum clench-
ing test in patients of the study group.

In connection with the determined functional disor-
ders of the EMG-activity of masticatory muscles in the
beginning of the retention stage, the need for functional
therapy, aimed to adapting the dento-jaw region to the
newly established occlusion and ensuring muscular bal-
ance, has been proved.

We proposed a new design of the retention appliance
(patent for utility model Ne 75942 « Corrector of the posi-
tion of lower jaw» authors Smaglyuk L.V., Fetisova G.L.,
Solovei K.O., 25Dec2012). Corrector of the position of
lower jaw is fixed on the lower jaw, has a shortened basis.
This appliance contributes to the preservation of the func-
tional load on the occlusive surface of the teeth. Corrector
of the position of lower jaw doesn’t reduce the volume
of the oral cavity, and can also be used for therapeutic
exercises for the muscle of the tongue and provides cor-
rection of the position of the lower jaw in three mutually
perpendicular planes.

In the manufacture of this appliance for patients in ex-
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perimental group, we use the method of determining the
optimal individual interocclusion height (patent for util-
ity model Ne 100624 «Method of determining the opti-
mal height between occlusal ratio of dental rows» authors
Smaglyuk L.V.; Sheshukov D.V., Fetisova G.L., Solovei
K.O., 10Aug2015). For this method, postural kinesio-
logical tests were used, when physiologically resting in
state of physiological rest and locked in the state of the
usual occlusions of the patient’s teeth. When conducting
the tests, the angle of inclination of the patient’s hands
down to the doctor when pressed on the back surface of
the hands of the patient, as well as the degree of resis-
tance by pressing. Further tests are performed at opening
of the dental rows of the patient for I mm, 1.5 mm, 2 mm,
2.5 mm and others. For opening, plastic occlusion plates,
which were located between the dental rows in the lateral
areas, were used.

This method allows you to pick up the height of the
jaws closure, which provides the most optimal stability
of the body in space. The next stage of our study was the
manufacture of a correction of the position of the low-
er jaw with an individually determined interocclusion
height. After fixation of the appliance in the oral cavity,
the patient was given a recommendation on the use of the
appliance.

The next visit was scheduled after 3 month. During
control visits in patients, the primary and control groups
performed EMG of masticatory muscles.

The data of the EMG of the masticatory muscles of the
study and control groups in 3 months from the beginning
of the retention stage are showed in Table 4.

In 3 months, in the test of clenching teeth on the left
side the maximum and average amplitude of the activity
of temporal and masseter muscles on both sides reached

Table 4. EMG activity of masticatory muscles in the study and control groups in 3 months

Control group (n=30) Study group (n=25)
m.temporalis m.masseter m.temporalis m.masseter
TToxazaukn — — . .
dextra sinistra dextra | sinistra dextra sinistra dextra | sinistra
clenching teeth on the left side
maximum am- | 1232,54 1378,65 1721,29 1871,325 925,52 1127,89 1312,26 1525,34
plitude, pV +54,23 +52,59 +78,62 +79,38 +51,28 +57,54 +61,25 +98.43
p >0,05 >(0,05 <0,05 <0,05
P, >0,05 >(,05 >0,05 >0,05 <0,05 <0,05 <0,01 <0,01
average am- 306,44 333,45 35591 387,65 289,65 303,56 301,58 354,87
plitude, uV +22.98 23,41 +2431 26.29 +23.21 +24.98 +23,87 +26,75
p >0,05 >(0,05 >0,05 <0,05
p, >0,05 >0,05 >0,05 >0,05 >0,05 <0,05 <0,05 <0,05
clenching teeth on the right side
maximum am- | 1197,38 1287,28 1576,46 1804,55 564,24 735,45 629,34 987,23
plitude, uV +51,38 +58,65 +67,38 +79,02 +37,86 +45,82 41,28 +53,67
p >0,05 >0,05 <0,01 <0,01
P, >0,05 >0,05 >0,05 >0,05 <0,01 <0,01 <0,001 <0,01
average am- 312,38 321,32 354,29 388,65 219,45 254,34 23226 273,49
plitude, uV +16,77 +23,76 +26,38 27,56 +19,64 +21,09 +20,86 +22.13
P >0,05 >0,05 <0,05 <0,01
P, >0,05 >0,05 >0,05 >0,05 <0,01 <0,01 <0,001 <0,01
maximum teeth clenching
maximum am- | 1286,54 1423,65 1765,84 1865,45 989,43 987,28 1118,87 1106
plitude, uV +55,83 +63,29 +82,19 +85,43 +38,21 +38,66 +46,28 +45,28
p >0,05 >0,05 <0,05 <0,05
p, >0,05 >0,05 >0,05 >0,05 <0,05 <0,05 <0,01 <0,01
average am- 309,54 328,28 368,91 387,65 298,76 293,29 315,28 309,46
plitude, uV +23,48 21,79 +78,56 27,95 +22.09 +21,87 +25,14 +23,76
P >0,05 >(0,05 <0,01 <0,01
P, >0,05 >0,05 >0,05 | >0,05 <0,01 <0,01 <0,001 <0,01

1) pl — the level

© GMN

of significance between the indicators at the beginning of the retention stage
and after 3 months of functional therapy
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Pic. 4. EMG-activity of the temporal and massete muscles in A. patient, 23 y.o.,
the study group (card 26) in 3 months of functional therapy in the maximum clenching test

the norm values, in contrast to the control group, in which
the indices did not significantly differ from the initial val-
ues (p>0,05). The EMG-activity of the masticatory mus-
cles in patients of the control did not change significantly
and was asymmetrical and asynchronous on the right and
left sides.

It should be noted, that in patients of the study group
during functional therapy EMG-activity of masticatory
muscles on the working side (left) was significantly high-
er, than on the balancing side (right), indicating the physi-
ological balance of muscles of the dento-jaw area.

In the test of clenching teeth on the right side the
EMGe-activity of the masseter and temporal muscles de-
creased and reached normal values in all patients of the
study group in 3 month of the functional therapy. More-
over, the EMG-activity of the masticatory muscles was
higher on the right side (working) than on the left (bal-
ancing), which proves the harmony and synchrony of the
muscles activity.

In the patients of the study group, in 3 months of the
retention and functional therapy, the bioelectric activ-
ity of the masticatory muscles significantly decreased
(p<0.05), and their synchronous and symmetrical work
was determined (Pic. 4). The EMG-activity of the mas-
ticatory muscle was slightly higher than the temporal,
indicating the physiological mass-type type of chew-
ing. In the control group, the activity of the muscles
decreased insignificant, disharmony in the activity on
left and right sides was kept.

The algorithm of functional therapy using of the pro-
posal corrector of a law jaw position, allowed to achieve
the physiological functional balance of the masticatory
muscles at the beginning of retention stage. Such method
provides a stable result of the orthodontic treatment.

Conclusion. Significant difference of EMG-activity
before and after functional therapy at the retention stage
after active orthodontic treatment was found. At the be-
ginning of the retention stage increased and asymmetrical
EMGe-activity of masseter and temporal muscles on the
right and left sides was observed. In 3 month of functional
correction EMG-activity of the masticatory muscles sig-
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nificantly decreased and became synchronous and sym-
metrical. In the control group, in which standart method
of retention was used, EMG-activity of the masticatory
muscles decreased insignificant and there was not differ-
ence in activity between working and balancing sides.
This proves the effectiveness of the method of functional
therapy at the beginning of retention stage after active
orthodontic treatment.
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SUMMARY

CHARACTERISTICS OF EMG-ACTIVITY OF
MASTICATORY MUSCLES IN FUNCTIONAL
TREATMENT OF PATIENTS AT RETENTION
STAGE

Smaglyuk L., Solovei K., Liakhovska A.

Higher State Educational Establishment of Ukraine.
Ukrainian Medical Stomatological Academy, Orthodon-
tics department, Poltava, Ukraine

The aim of the research was to study changes of EMG-
activity of masticatory muscles after functional therapy at
the retention stage after active orthodontic treatment.

Material and methods. The study included 55 people
at the beginning of the retention stage after active orth-
odontic treatment. Patients of the study group were carried
out functional therapy using proposed appliance during
3 month. The control group used the standard retention
method. Clinical examination and EMG of masticatory
muscles was performed to all patients at the beginning of
the retention and in tree months.

Results and conclusion. In 3 month of functional cor-
rection EMG-activity of the masticatory muscles sig-
nificantly decreased and became synchronous and sym-
metrical in patients of the study group, that proved the
effectiveness of the method of functional therapy at the
beginning of retention stage after active orthodontic treat-
ment.

Keywords: orthodontic treatment, retention. functional
therapy, orthodontic appliance, position of a law jaw.

PE3IOME

XAPAKTEPUCTHUKADJEKTPOMUOI' PAOUYEC-
KO AKTUBHOCTM )KEBATEJILHBIX MBIIIIII B
MPOIECCE ®YHKIIMOHAJIbHON TEPATIMA Y
IMAIODMEHTOB HA CTA/IM PETEHIINHN

Cmarmok JI.B., CosoBeii K.A., JIsixoBckas A.B.

Buvicuiee eocyoapcmeentnoe yuebnoe 3asedenue YKpauul
«Ykpaunckas meouyunckas cmomamono2uieckas akaoe-
musy, kagedopa opmooonmuu, Ilonmasa, Yxpauna

Llenbro nccnenoBanus sBUJIOCh U3yUYEHUE U3MEHEHUI
AIIEKTPOMHOTPAPUIECKON  aKTHBHOCTH  KEBaTEIbHBIX
MBI Ha CTAIHH PETCHIUH TOCIE CTAaIWH aKTUBHOTO
OPTOIOHTHUYECKOTO JiedeHHs Ha (GoHe (HYyHKIHOHATHHOM
Teparnuu.

B ucciaenoBanne BKIIOYEHBI 55 manueHTOB B Hadale
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CTaUM PETECHLUU II0CJIE AKTUBHOIO OPTONOHTHYECKO-
ro jedeHus. [lanmenTaM OCHOBHOW IPYIIIbI IPOBOJUIH
(DYHKIMOHAIBHYIO TEPAIMI0 OPTOJOHTHYECKUM armapa-
TOM TIPEIOKEHHON KOHCTPYKIIMU B TEUEHUE 3 MECSIIEB.
B KOHTpPOJIBHOH I'pyIIle UCIOAB30BaH CTaHAAPTHBINA Me-
Tox pereHuuu. KnnHuyeckoe o0ciieoBaHUE M AIIEKTPO-
muorpadust (OMI) jkeBaTeNbHBIX MBI BBIIOJIHEHBI
BCEM MalMeHTaM B HayaJle CTaJuu PETEHIMU U CITycTs 3
Mecsua.

[Tocne 3 mecsieB (yHKIMOHAIBHON KOPPEKIHH Y
MAIMeHTOB OCHOBHOM Tpymmsl DOMI-aKTHBHOCTB Ke-
BaTEJIHBIX MBI 3HAYUTEIbHO YMEHBIIWIACh U CTalla
CUMMETPHYHOH, YTO J0Ka3bIBaeT 3 HEKTUBHOCTH METO/IA
(YHKIMOHAJIBHOW TEpanuy B Hayaje CTaJAWU PETCHLUH
[10CJIE AKTUBHOI'O OPTOJOHTUUYECKOTO JICUCHHUs AJIs aJall-
TallUX K HOBOCO3JaHHOU OKKJIFO3UHU.
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CORRELATION BETWEEN THE ORAL HYGIENIC CONDITION
AND PSYCHO-SOCIAL FACTORS IN THE ELDERLY POPULATION OF IMERETI

Morchadze L., Margvelashvili V., Taboridze 1., Aladashvili L.

Thilisi State Medical University; 1. Javakhishvili Thilisi State University,
Grigol Robakidze University, University Geomed, Georgia

Population aging is a characteristic demographic phe-
nomenon of modern epoch [9]. In America the aged people
are those, who are over 65. Most of them are independent,
healthy, active and productive [3]. For Georgia, as well as for
many other countries, the increase in the number of elderly
people is very common.By 2025 the part of the population
aged 65 and more in Georgia will be 16% [1].

The aim of gerontostomatology is to preserve the teeth
in elderly age, which will help to maintain not only the
aesthetic and phonetic abilities, but also a perfect chew
[2]. The health of teeth and toothpaste tissues is largely
dependent on oral hygiene.

medical and dental aspects of aging, but also factors
such as movement, independent life, socialization and
sensory functions [14].

Most of the authors refer to the attitude of the behavior
of the oral cavity to self-efficacy [8]. The frequency of
oral care and visits to the dentists depend on social and
economic conditions [5].

The data indicate low levels of dental activity in the
elderly population of Imereti and negative attitude to-
wards hygienic habits.

The lack of access to dental services was mostly re-
lated to material hardship - 55.3% reported the lowest
income of a family with a stomach, 5.3% complained of
fear in dentistry procedures, 2.8% inadequate insurance,
36.6% refused to visit a dentist without needing pain or
discomfort[13]. Oral hygiene habits are associated with
the frequency of dental illnesses[12], so it is important to
study oral cavity hygiene in older persons.

The goal of our research is to determine the correla-
tion between the oral hygienic condition and psycho-so-
cial factors in the elderly population of Imereti.

Material and methods. 374 persons who were older
than 50 years of age from the contingent of Kutaisi Region-
al Dental Center and Kutaisi Regional Dental Center and
Kutaisi boarding house. Among them 50-59 years were 61,
60-69 years old. Age - 92, 70-79 years Age - 62, 80-89 years
- 79 and older than 80 years - 80.

Involvement criteria - Permanent residence and in-
formed consent in Imereti Region for participation in the
survey. Exclusion criteria - Severe systemic diseases, el-
derly dementia. We have learnt about hygiene levels, so-
cial and behavioral abilities, possible causes of change of
personal hygiene habits.

The oral hygienic level was determined by the method
of Greene Vermilion[7], and we used the E. Ambjornsen
method to evaluate hygienic conditions of removable
prostheses[4].
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The difference between the groups was determined by
F Fischer’s criterion; The relationship between the fac-
tors was determined by the correlation analysis - the Spir-
erman’s Random Test. The mathematical provision was
implemented using SPSS 22 of the programs package.

Results and their discussion. The oral hygienic con-
dition has a special influence on the dental status.

The oral hygienic status of the elderly population of
Imereti is shown on Fig. 1.

= Good, 32, 9%

W Bad, 122, 38%_

Satulactory, 125,
535%

B Unaatisfactory,
495, 358%
Fig. 1.0ral hygienic status in the elderly population of
Imereti

As shown in the diagram, the elderly population pre-
vents poor and satisfactory hinterver levels and is a good
level.

The distribution of hygienic levels according to ages is
shown on diagram 2.

A good level of oral hygiene is low in every age group
- p> 0.05, with high frequency of poor and satisfactory
hygienic level, with age at the same time decreasing sat-
isfactory levels and increasingly poor level p<0.05. The
unsatisfactory level of frequency is reduced to 80-89 and
90 years of age at poor levels.

| S0-59 60- 69 -9 &0-89 o

= Good [RE] | 013 0ns n.oa | s
Satisfactary 05} 036 0.k 27 0.3
W UresatisFachory s 026 a4 o.za [k

W Bad an7 025 054 a2 051

Fig. 2. Distribution of oral hygiene level according to the
age in the elderly population of Imereti region
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Table.Correlation between hygiene levels and psycho-social and behavioral factors

Good level Satisfactory Unsatisfactory Bad
Self-efficacy r 0.113" 0.298" 0.084 -0.438™
P 0.029 0.000 0.103 0.000
Self-control r 0.104" 0.159™ 0.077 -0.307*"
P 0.045 0.002 0.138 0.000
Optimism r 0.144" 0.359* -0.044 -0.408™
p 0.005 0.000 0.398 0.000
Hostility r -0.111" 0.039 -0.031 -0.046
P 0.031 0.448 0.555 0.380
Social abilities r 0.144™ 0.240™ 0.082 -0.434™
P 0.005 0.000 0.115 0.000
Psychosocial function r 0.227" 0.095 0.097 -0.394™
P 0.000 0.067 0.061 0.000
Self-service skills r 0.127 0.256™ 0.038 -0.362"
P 0.014 0.000 0.465 0.000
Motor function r 0.128" 0.260™ 0.041 -0.370™
P 0.013 0.000 0.426 0.000
Ability to adapt r 0.076 0.190* -0.119° -0.344™
P 0.142 0.000 0.021 0.000
Need for other medical r -0.107" -0.166™ 0.108" 0.327"
carc P 0.039 0.001 0.036 0.000
Violation of behavior r -0.126" -0.275™ -0.031 0.378"
P 0.015 0.000 0.555 0.000
Chronic pain r -0.140™ -0.370* -0.044 0.484™
p 0.007 0.000 0.400 0.000
Decreased mobility r -0.181™" -0.417 0.025 0.492™
p 0.000 0.000 0.624 0.000
Inconvenience r -0.169™ -0.386™ -0.063 0.533"
P 0.001 0.000 0.224 0.000
Physical weakness r -0.193™ -0.392™ 0.015 0.487"
P 0.000 0.000 0.769 0.000
Disorientation r -0.134™ -0.298* -0.041 0.403™
p 0.009 0.000 0.430 0.000
Bad memory r -0.132" -0.292™ -0.049 0.417"
P 0.011 0.000 0.343 0.000
Psychological weakness r -0.145™ -0.395™ 0.023 0.462™
p 0.005 0.000 0.664 0.000
Lack of support r -0.152™ -0.377* 164" 0.318"
P 0.003 0.000 0.001 0.000

To find out what causes deterioration of hygiene levels
with age, we have correlated analysis between hygiene
levels and behavioral factors that can cause changes in
hygiene habits (Table).

Positive correlation with good hygienic levels demonstrates:
Self-efficacy; Self control Optimism; Social opportunities; Psy-
chosocial functioning; Self-service; Motor function;

© GMN

Positive correlation with a satisfactory hygienic level
demonstrates: - Self-efficacy; Self control Optimism; Social
opportunities; Self-service; Motor function; Adaptation;

Non-satisfactory hygienic levels of trusted positive
correlation demonstrate the absence of support.

Reliable positive correlation with a bad hygienic level
demonstrates the need for other medical care; Disorders
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of behavior; Chronic pain Impaired mobility; Inconve-
nience; Physical weakness; Disorientation; Bad memory;
Psychological weakness; Lack of support.

The elderly is characterized by polymorbidity, reduc-
tion of vital functions, workload, physical and mental ac-
tivity [2].

Oral hygiene habits differ in the elderly age according to
the population [11]. In the elderly population of Imereti, the
oral hygienic level worsens with age rising associated with
changes in psycho-social and behavioral factors.

Oral care problems are related to the lack of mobility
and energy, depression and lack of social support [10].

Our research has revealed that poor hygienic levels show
positive correlation with violations of behavior; Chronic
pain Reduced mobility; Inconvenience; Physical weakness;
Disorientation; Bad memory Psychological weakness; Ab-
sence of support;Among the elderly there are a relatively
large number of tooth extractions that determine the general
condition of the patient, the need for treatment, the ability to
care for the oral cavity, the possibility of patient adaptation'.
According to our research, the bad hygienic level correlates
with the need for other medical care; While a good hygienic
level is associated with self-efficacy; Self control Optimism;
Social opportunities Psychosocial functioning; Self-service;
Motor function.

Conclusion. The oral hygienic level in the elderly
persons of the Imereti Region is correlated with psycho-
social and behavioral factors.
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SUMMARY

CORRELATION BETWEEN THE ORAL HYGIEN-
IC CONDITION AND PSYCHO-SOCIAL FACTORS
IN THE ELDERLY POPULATION OF IMERETI

Morchadze L., Margvelashvili V., Taboridze I.,
Aladashvili L.

Thilisi State Medical University; 1. Javakhishvili Thilisi
State University, Grigol Robakidze University, University
Geomed, Georgia

The purpose of the study is to determine the correla-
tion between the oral hygienic condition and the psycho-
social factors in the elderly population of Imereti.

The research was based on the findings of 374 persons
who were older than 50 years of age from the contingent
of Kutaisi Regional Dental Center and From the con-
tingent of the boarding house of the Kutaisi elderly and
disabled people. The oral hygienic level was determined
by the method of GreeneVermilion, and we used the E.
Ambjornsen method to evaluate hygienic conditions of
removable prostheses.

The difference between the groups was determined
by F Fischer’s criterion; The relationship between the
factors was determined by the correlation analysis - the
Spearerman’s Rank Test.

Correlation analysis shows the level of hygiene and be-
havioral factors that show positive correlation with good
hygienic levels of the mouth: self-efficiency r=0.113;
P=0.029; Self control r=0.104; P=0.045; Optimism
r=0.144; P=0.005; Social opportunities r=.144; P=0.005;
Psychosocial function r=0.227; P=0.000; Self-service
r=0.127; P=0.014; Motor function r=0.128; P=0.013;

Reliable positive correlation with a bad hygienic
level - the need for other medical assistance - =0.327;
P=0.000; Disorders of behavior - r=0.378; P=0.000;
Chronic pain - r=0.484; P=0.000; Decreased mobility -
r=0.492; P=0.000; Inconvenience - r=0.533; P=0.000;
Physical weakness - =0.487; P=0.000; Disorientation -
r=0.403; P=0.000; Bad memory - r=0.417; P=0.000; Psy-
chological weakness - r=0.462; P=0.000; Lack of support
-1=0.318; P=0.000;

The oral hygienic level in elderly persons correlates
with psycho-social and behavioral factors.

Keywords: Oral hygienic level, psycho-social and be-
havioral factors.
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PE3IOME

KOPPEJISINUA MEXAY TI'HT'MEHUYECKHUM
COCTOSAHHMEM ITIOJOCTH PTA U IICUXO-CO-
IMUAJBHBIMH ®PAKTOPAMH B TTOKUJIOM ITO-
yJisinui UMEPETHHCKOI'O PETUOHA

Mopuanse JI.A., Mapreeaamsuiau B.B.,
Tadopunze U.U., Anagamsuan JL.T.

Tounucckuil 20cy0apCmeeHHblll MeOUYUHCKULL  YHUgep-
cmem, Tounucckuii 20cy0apcmeeHHbll YHUBEPCHem UM.
. Jrcasaxuweunu, Ynusepcmem um. Ip. Pobakuose;
Yuusepcmem I'eomeou, I pyzus

Lenp wuccnmemoBaHUs - OINPENETUTh COOTHOIICHHE
MEXTy THTHEHHYECKUM COCTOSHHEM TIOJIOCTH PTa U TICH-
XOCOLMANBGHBIMA (PaKTOpaMH B TIOKWIJION MOITYJISIIIAN
Nmepetu.

Uccnenosano 374 nur crapme 50 et U3 KOHTHH-
reata KyTtamcckoro pernoHamabHOTO CTOMATOJOTH-
YecKkoro meHTpa u llaHcmoHaTa TpecTapenslXx W WH-
BanuaoB I. Kyraucu. YpoBeHb I'MIMEHBl IIOJIOCTH pTa
ompenernsiu o metoxy Greene Vermilion, it OLleHKT
TUTHCHUYECKHUX yCIOBHH CHEMHBIX IMPOTE30B MCIOIb-
3oBasi Metox E. Ambjornsen.

Pa3Hnma Mexmy rpymnmaMu OIpeensiack Io Kpure-
puto @umiepa; CBs3p MeXIy (aKkTOpaMH OINpPEnersiach
KOPPEJSIIIMOHHBIM aHAJIN30M — PAaHTOBBIM TecToM Crup-
MEHa.

Koppensaunonsslii aHanu3 nokasaji, 4To ¢ XOPOLIMM
TUTUCHHYECKAM YPOBHEM ITIOJIOCTH PTa 3HAYUMYIO IO-
JIOKHUTENBHYIO KOPPEIAINIO TPOSBIIOT: caMod(dex-
TuBHOCTE - 1=0.113; P=0,029; camoxonTpOns - 1=0,104;
P=0,045; ontummusm - 1r=0.144; P=0,005; coumanbHbIE
BosMokHoct - 1=0.144; P=0,005; MoOMIBHOCTHL -
r=0,128; P=0,013.

3HaYMMas OJIOKUTETbHAS KOPPEIALHS C IIIOXUM TH-
THCHUYECKIM YPOBHEM - TIOTPEOHOCTh B APYrod MEaH-
IUHCKOH oMoty - 1=0,377; P=0,000; Hapymienus mose-
nerns - 1=0,378; P=0,000; xporndeckas 0omb - 1=0,484;
P=0,000; cumxkenne noasmxuHoctd - 1=0,492; P=0,000;
HeymoOcTBo - 1=0,533; P=0,000; ¢usngeckast crmabocTs
- 1=0,487; P=0,000; nezopmenrtanus - r=0,403; P=0,000;
mwioxast namate - 1=0,417; P=0,000; mcuxogorudeckas
cmabocts - 1=0,462; P=0,000; oTCyTCTBHE MOIAEPKKH -
r=0,318; P=0,000.

Pe3ynpTaTsl mpoBEIEHHOTO UCCIISTOBAHMUS ITO3BOJISIOT
3aKJIFOYNTH, YTO YPOBEHb THTHEHBI TIOJIOCTH PTa Y MOXKH-
JIBIX JIFOAEH KOPPETHPYET C MICUXOCONUATBHBIMA U TTOBE-
JCHIECKAMH (PaKTOpaMH.
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JTUODEPEHIIMPOBAHHBIN IMMOIXOI K IHPODPUJIAKTHUKE _
BPOXKAEHHBIX JE®EKTOB HEBPAJIBHOU TPYBKU Y IETEHN

Kortosa H.B., Maiiuyk B.O., ®enopenxo O.B.

Ooeccruii HAYUOHATbHBIL MEOUYUHCKUL YHUSepcumem, Ykpauna

ITo mamueiM BO3, exeromno 3,2 MUJUIMOHA JeTei
POXIAIOTCS C BPOXKICHHBIMH ITOpokamu pa3Butus (BIIP),
KOTOpBIE SBIIAIOTCS NPUYMHOW WHBAIHIHOCTH JETE€H U
HETaTUBHO BIMSAIOT HA MX 370POBBE M OJIAromogydne ux
ceMeH, CHCTeMy 3paBOOXpaHEHUs M obmiecTBo. Bpox-
IleHHBIe neeKThl HeBpanbHoi TpyOku (BAHT), Bkimrouas
spina bifida u amsHIEanuio, 3aHIMAIOINE BTOPOE Me-
CTO TI0 YaCTOTE CPEIH BCEX MOPOKOB Pa3BUTHUS, OTHOCST-
cs kK Hambouee TsokenbIM mopokam [1]. Tlokazarenu pac-
npoctpaHeHHocTd BJIHT Ha ceronHsmiHuil 1eHb camble
BBICOKHE B YKpaWHe, B CPaBHEHHH CO CTpaHaMu EBpormbl
(18 ma 10000 Hacemenus) [4].

BersaBieH nensiit pag GakTopoB pucka (GOpMUPOBAHHS
BJIIHT y muiona - skojoru4eckasi CUTyarusl, CTUIb )KU3HU
U MIUTaHHUE JKCHIINH, HACIIEICTBEHHAS ITPEAPACIIONOXKCH-
HOCTP [1]. OmHUM W3 caMBIX YacTHIX (PaKTOPOB pHCKa
¢dopmupoBanus BIHT y moxa sSBIsieTCS THIIEPTOMOIIH-
cremaemus (I'TH) [2]. YcraHoBIEeHO, 9TO OTHUMOPGU3M
reHa (epmenTa 5,10-MeTuneHTeTparuapodoIaTpeyKra-
3a (MTHFR) accommumpyeTcst ¢ HapymeHHeM (oJIaTHOTO
oOMeHa B OpraHu3Me MaTepy ¥ ¢ Pa3BUTHEM THIIEPTOMO-
nuctenHemun (I'TII) [9].

[TpodmmakTHuecknii MpreM BCEMH JKEHIMHAMH pe-
MIPONYKTHBHOTO BO3pacTa (oIMEeBOH KHCIOTH B 03¢ 0,4
MT MO3BOJISIET CHU3UTH prck paszsutus BAHT na 70-80%
[3]. TTo naraEM LleHTpa KOHTPOMNS U MPOGUITAKTUKHA 3a-
OoneBaHMil, c MOMEHTa BHEIPEeHUS (OMaTpoIakTUKA
B CIIA B 1992 1. 32 mocnemyromue 5 IeT IoKa3aTelb pac-
npoctpaneHHoctd BAHT cuusmics Ha 31%. oprudu-
Karus npoxykroB nutanus (Myku) B CIHA u Kanazge mo-
3BOJIMJIA CHU3UTH YacToTy dopmupoBanns JHT wa 50%.
B crpanax EBponsl n A3suu, rae HeT 3aKOHOIATEIbHO
3aKpeIUICHHON MOJTHOMACIITa0HOH (opTHdUKAIIH TIPO-
IyKTOB, TIoKa3zarenu pacnpoctpaneHHoctu BJIHT Gomee
Beicokue [13]. TIpuem QonmeBoi KHUCIOTH B CTaHAAPT-
HOH J103€ 1 / WM MCIONb30BaHuE (OPTHGUIIPOBAHHBIX
MIPOAYKTOB MHUTAHWUA HE MO3BOJSIET JOCTHYD 3aIUTHOTO
ypoBHS (OTHEBOH KUCIOTHI B OPTraHW3ME >KCHIIMHBI TIPH
TEHETHYECKOH NeTepMHHOBAHHOCTH HapymeHus Qomnar-
HOTO OOMEHA WJIM TIPH COYETAaHUN HECKOIBKHX (PakTopoB
pucka [5]. Jloka3aHO, YTO JKCHIIWHAM, Y KOTOPBIX YK€
OBLTa OepPEeMEHHOCTH WIIH POABI PEOSHKOM CO CITHHAITBHON
Ju3pad et WM OHU IPUHAMAIOT PenapaTsl — aHTaroHH-
cThl (HOIMEBON KHCIIOTHI (HampuMep, MPOTHBOCYIOPOK-
HBIE WJIM TPUMETAIIPUM) PEKOMEHI0BaHa MPOQIIaKTHYIe-
ckas no3a QonmeBol KucIoTH 4-5 mr B cyTku [11,14].
OnHAaKo CyIECTBYET MHOXKECTBO APYTUX SKOJIOTHYECKHX
WJIN TEHETHYECKHUX (DAKTOPOB C BHICOKUM PHCKOM POXK/Ie-
Hus peberka ¢ BHT [7,9].
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Lenpio nccnenoBanus ABUIIACH Pa3pabOTKa allrOPHT-
Ma BBISBJICHHS JKCHIIMH PENpOAYKTHBHOIO BO3pacTa C
PHCKOM POXIICHUS peOeHKa ¢ BPOXKACHHBIMU Ae(EeKTaMu
HEBpaJIbHOH TPyOKH M, B CIlydae BBIABICHUS, ONpEAeie-
HHUE NpodrIakTHIecKor 10361 (POTUEBOH KUCTOTHI.

Marepuana u Metoabl. [IpoBesieH peTpoCIEeKTUBHbII
anamu3 cirydaeB B/IHT B Onecckoit obnactu (YkpanHa)
3a 2000-2013 rr. M3yyanace yactoTa pOXIEHUS HETEH
¢ BITP IIHC u BJHT, ¢daktops! pucka ¢hopMHpOBaHUSL
B/JHT y nereil. [lannbie Matepeit 175 nereit ¢ OTKpPBITHI-
MU popMaMu cTHHANBHBIX qu3paduit (I rpymma) cpaBam-
BAJIM C TaKOBBIMH Marepeir 60 mereil 6e3 MOpOKOB pas-
Butus (Il rpymma). XpoMocoMHBIX abeppamuii y aereit
He BbisBIEHO. B 2009-2013 rr. mpOCHEKTUBHO H3y4asu
ypoBeHb (hOIMEBON KHCIOTHI, TOMOLMCTENHA U HAINYNE
nmomumopdmmoB C677T u A1298C rera MTHFR y 59
nererr ¢ BAHT (IA rpymma) u ux marepeii (Ib rpymma)
u 45 nmereit 6e3 BPOKICHHBIX MOpPOKoB paszputus (IIA
rpymma) u ux marepeit (IIb rpymma). Yposens ¢oime-
BOW KHCIIOTBI ONIPEACIISUTH METOOM HMMYHOXHMHYECKOH
anekTpoxemmtomuHUcIieHTHON Aetekunu (ECLIA) Ha
ananmm3atope Cobas 6000 (Roche, Germany); ypoBeHB
TOMOLIMCTEHHA - METOJOM BBICOKOI((EKTUBHOM >KHUI-
KOCTHO# Xxpomarorpacduu; momumopdmusmel rena MTHFR
B BEHO3HOM KPOBH - METOJIOM ITOJIMMEPa3HO LEHOH pe-
aKIU{ C MCIOJIb30BAHIEM KOMIUIEKTa PEarcHTOB JUIs aM-
mwmdukamnun “SNP-OKCITPECC”.

O0paboTKa pe3yabTaToB MCCIIEIOBAHMS OCYIIECTBIIS-
nack ¢ ucnonb3oBanueM nporpamm Excel, STATISTICA
7.0 u on-line-kanpkynarop SISA (Simple Interactive
Statistical Analysis), paccunteBamu t-xkputepuii CTbio-
ICHTa WM KPUTEPHUil )%, Pa3sHULA CYUTAIACh JOCTOBEp-
Hoit ipu p<0,01 miu p<0,05. B3aumocBsI3b AByX MpU3HAa-
KOB PaCCYMTBHIBAIM METOJOM KOPPEISIIMOHHOTO aHaln3a
o [Tupcony (r), CBA3b (aCCOIMANNIO) MBYX KaueCTBCH-
HBIX NTPU3HAKOB OIEHUBAJH 110 MeToxy Kenmamna (t), xa-
YECTBEHHBIN 1 KOJIMYECTBEHHBIN MPU3HAKH — 110 METOLY
Cnmpmena (). ITo mokasaTessiM KOppessiuy WK acCOL-
aIlMy OLCHUBAJIH MIPAMYIO M OOpaTHYIO CHITy B3aUMOC-
Bs13u: 110 0,25 — cimabas, ot 0,25 mo 0,75 — ymeperHas, 0,75
n Oonbie — cuiabHas. [l BBIIBICHMS (HAKTOPOB pHCKa
paccunThBaimch oTHoIeHue mancos (OILD), 95% mose-
purensHbIi nHTepBan (JI1) n nokasarens aTpuOyTHBHOTO
pucka (AP) BosauknoBenuss BJJHT y nereit, perpeccuto
OIIpeeIeHHBIX (DAKTOPOB PHUCKA PACCUUTHIBAIN TTOCPE-
ctBoM «Feature Selection and Variable Filtering” momy-
7l MHTEIUICKTYyalbHOTO aHanmm3a AaHHBIX (Datamining).
C momorpio ypaBHeHHs1 Xapau-BaiiHOepra omnwchBaIu
COOTBETCTBHE DPACIPEEIICHNSI YacTOT TC€HOTHUIIOB B HC-
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cleyeMoil BBHIOOpKE 3aKOHOMEPHOCTH, B COOTBETCTBUU
C KOTOPOIl 4aCTOTHI TEHOTHUIIOB MPUXOAT B PABHOBECHOE
coctosHue 3a 1 mokoneHue ans 1 nokyca win 6e3 cum-
NTOMOB J1J1s1 OoJiee, ueM 1 Jiokyca.

Pe3yabTaThl u ux o6cy:kaenue. 3a 14-netuuit nepu-
O]l y ieTel, pOXIEHHBIX )KUBBIMH, 3apETUCTPUPOBAHO 515
cinyuaeB BIIP ITHC (14,4 na 10000 HOBOPOXJICHHBIX).
Spina bifida aperta BeisiBrieHa y 175 HOBOpOXKIACHHBIX (4,9
Ha 10000 HOBOpOXAEHHBIX; 33,8% BCeX BPOXKAECHHBIX
nopokos pas3sutua [THC). C 2000 r. go 2013 r. gactoTa
poxaenust aeteit BITP [THC cauzunacs (O 1,97; 95%
AU 1,27-3,06), a yactota poxxaenus neteit ¢ BIHT ne
uzmennnack (OLI 1,82; 95% AU 0,65-5,10). B 34,4%
cinydaeB BJIHT BbIABIEH aHTEHATaJlbHO NPU YIbTPa3By-
KOBOM HCCJICZIOBAaHUH IIIO/A, B OCTAJBHBIX CIydasx Aua-
THO3 YCTaHOBJICH IOCIIe poXIeHHs1 pedeHnka. Habmrona-
nuch crnenyromue ¢opmbl BJIHT: paxummsuc — 29,7%;
MEHHMHTOMHUeIopaguKynoneie — 37,5%; MeHUHTOpaauKy-
nouene — 25%; muenonucroneie — 3,12%; MeHUHIOLIEIEe
—4,7%. Tlo nokanu3anuu npeodnafaiyd paculeInHbl IMo-
3BOHOYHHKA MOSCHUYHO-KpECTIIOBOK obnactu (78%). 3a
NIepUOJ UCCIIEIOBAHNS BBIBICHO YBEIUYEHUE YACTHHOTO
Beca Tsokenblx Gopm BIAHT (paxummsuc, koMOUHMpO-
BaHHBIC (OPMBI 1 SHIEDAIOLENE) U YMEHBIICHHE Y/IeTb-
HOTO Beca JIETKUX OOOJIOYEUHBIX U KOPEIIKOBBIX (HopM
(MeHuHronene u MeHuHTopanukynouene). Ilokazarens
netaigpHOCTH Aeteit ¢ BITP ITHC mo romam kxonebajcs B
npenenax ot 2,17% no 13,04% wu Haxomuics B MpsMOi
KOPPEJSIIMYU C YBEIMYEHUEM YKCIIa TSDKENBIX (GopM 1mo-
POKOB, TaKMX Kak dHIE(danonene 1 paxuiin3uc.

ITo pacrpeneneHu0 YacTOT POXKACHHUS JeTel CO spina
bifida aperta B Omecckoii 001acTH BBIICICHBI TPU TEP-
PUTOpHANBHBIX JIOMEHAa. B mepBOM TeppUTOpHAIIEHOM
JIOMEHE 3aperucTpUpoBaHa BBICOKAs 4acTOTa POXKACHUS
nereit ¢ BIJHT: 3745 na 10 000 HOBOPOXKAECHHBIX B T.
Opnecce u Onu3b JEKAIIKMX K TOPOLY paloHaX, a Takke
3 Apyrux KpymHBIX ropozax tora obmactu (1. bearopon-
Huectposckuii, T. Unbuuesck, T. FOxHbI). DTH ropoa u
paiioHbl 00IaCTH XapaKTePHU3YIOTCSl PA3BUTOM MPOMBIIII-
JICHHOCTBIO M 3HAYUTEIBHBIM 3arpsS3HEHHEM OKpyXkaro-
1Iei cpesibl, MPeX/ie BCero, Bo3ayxa U MpUOEpekHBIX BOJ
UYepHoro mops. Bo BTOpOM TeppUTOpUAIbHOM JIOMEHE
BBISIBJICHBI cpeaHue nokaszarenu dactorsl BHT (19 Ha
10 000 HOBOpOXIEHHBIX). B 3TOT TeppuTopuanbHeli 10-
MEH BOLIM arpapHele paiioHsl IIpunyHases u beccapa-
O1M, KOTOpBIE XapaKTePU3YIOTCS HU3KUM KadyeCTBOM ITH-
ThEBOM BOZBI U 3HAYUTEIHHOU MECTUIUAHON HAarpy3KOu.
B ocranbHbIx paiioHax Opecckoif 001acTH 3aperucTpu-
poBansbl ciopaguyeckue ciydan BJIHT. B atux cenbckux
paiioHax OTCYTCTBYIOT KpYIHBIE IPOMBIIUICHHBIC MPE-
OpUATHS, C1a00 Pa3BUT arpONPOMBIIIIICHHBIN KOMILIEKC
U DKOJIOTMYECKH YUCTas MUTheBask BOAA.

OuenuBanucek (axropsl pucka pazsutus BJIHT, BbI-
OpaHHBIE SMIIUPUYECKU C YUETOM JIAaHHBIX aHAIIU3a JIUTe-
patypel. B pesynbrare craTucTHueckold 0OpaOOTKH BbI-
SIBJICH PsIJl POrHOCTUYECKH 3HAYMMBIX (DAaKTOPOB pUCKa
¢dopmuposanust BJIHT y nereii (tabnuna 1).
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CpaBHEHHE pe3yIBTaTOB HCCIEAOBAHMS YPOBHs (o-
JINEBOW KHCJIOTHl U TOMOILIMUCTEMHA B BEHO3HOW KPOBH C
MOMOIIBI0 pacdeTa Kpurepus CThIONEHTA BBIIBHIIO, YTO
y marepeit Ib rpynnsl no cpaBHenuto ¢ Marepsmu IIb
TPYIIIbI IOHWKEH YPOBeHb (houeBol Kucinothl (t=-2,16,
p<0,01) u moBBIIIEH ypOoBeHb romolcrenHa (t=-4,95,
p<0,001). BeisiBneHa cuibHas oOparHasi KOPpEsIHOH-
Has CBSI3b MEXJy 3TUMHU Noka3aressivu (1=-0,71; p<0,01).
JlauHbIe pecTaBIeHbI B TabuLe 2.

Beisiennsle y marepeit 1b rpynmsl namenenus 6uo-
XMMHUYECKHX MapKepOB HapylleHHs: (osaTHOro oOMeHa
KOopp€eJrpoBaJii C UBSMCHCHUAMU I'€HOTHUIIOB 110 IMMOJIUMOP-
¢usmy rena MTHFR C677T u A1298C (Tabnuua 3).

Pacnpenenenue reHoTunoB 1o nonumopusmy C677T
rena MTHFR y nereii IA rpynmst co spina bifida aperta:
oXHJaemas reTepO3UIOTHOCTh COCTaBWIIA JUIS JTAHHOTO
MaccuBa 28,8 npu Habmomaemoii — 40,0, a pacmnpenerne-
HHE B I[CJIOM HE OTBEUAJIO ypaBHEHHIO Xapau-BaiinOepra
(%*=9,07 p <0,01). IIpu 3TOM 4acTOTa MaXKOPHOT'O AJLIEIS
C / C cocraBuna 0,60, a mytantHoro — 0,40. Pacnpene-
JICHHE 9acTOT TeHoTHnoB y Marepeit (Ib rpynmna) u nereit
c spina bifida aperta (IA rpynmna) npakTHYecKH HE OTIIH-
ganock (¥>=2,09 p>0,05). IIpu 3TOM YacTOTa Ma)KOPHOTO
C / C amnens cocraBuia 0,61, a myrantaoro — 0,39. Ilpu
OLICHKE pacnpe€acj€HUusA COOTBETCTBYIOUINX I'CHOTUIIOB B
KOHTPOJIBHOM T'pYIIIE YCTAaHOBJIEHO, YTO KaK y Marepeu
(ITb rpymna) Tak u y ux 310poBbix aereit (IIA rpymnma),
OH OBUI PaBHOBECHBIM M OTBEYal YPaBHEHHIO Xap/u-
BaiinGepra (coorBercrBenno ¥*=0,7; p<0,05 u ¥*=3,67;
p>0,05). Ilpu 5ToM 3HauEHUE OXKUTAEMOU TeTEPO3UTOT-
HOCTH COCTaBWJIO, COOTBETCTBeHHO, 8,89 u 15,56 (ua-
CTOTa Ma)XOPHOTO ajuiels cocraBmia y marepeit 0,89, a
y pereit — 0,78, yacToTa MyTaHTHOTO — COOTBETCTBEHHO
0,39 1 0,22).

Pacnpenenenue reHoTUIIOB fieTel ¢ spina bifida aperta
(IA rpynna) no nonumopduzmy A1298C orBeuaso ypas-
Henuio Xapau-BaituGepra (y>=0,13; p<0,05), npu yacto-
Te MaxxopHoro amiens 0,93. Pacnpenenenne reHOTHIIOB
Marepeit neteii ¢ spina bifida aperta (Ib rpymnma) 6bu10
HepaBHOBeCHBIM (¥>=4,33; p<0,05), 4TO COOTBETCTBYET
gactoTe MaxopHoro amiens 0,64 npu oxugaeMoil rere-
posurotHoctu 27,59. YcTaHOBIEHO HEpaBHOMEPHOE pac-
NpeieNieHHe YacTOThl TEHOTHIIOB MO (pyHKIIMOHAILHOMY
nonmumopduzmy A1298C rena MTHFR B II rpymme: y
Marepeil pacyeTHbIN KpuTepuit coctaBmi ¥>=>5,0 npu Kpu-
THYECKOM ypoBHE 3,8, a y ux aereii - x>=15,18 (p<0,05), a
4aCcTOTa Ma)KOPHOTO ajuielisi A cOCTaBUIIa COOTBETCTBEH-
HO 0,82 1 0,87 pu 0’KKJa6MOM KOJIHUECTBE T€TEPO3UTOT
B BeIOOpKe 14,69 u 11,28.

YcraHOBNIEHa KOPPEIJSLIMOHHAS CBSI3b MEXAY YPOB-
HeM romonucTenHa u noaumopdusmamu rena MTHFR. B
Ib rpynne orMe4aeTcss 1OCTOBEpHAsk acCoLMaIUs MEXIY
TeTepO3UTOTHEIM cOoCTOstHMEM 1o amento C677T reHa
MTHFR u BblcoOkMM ypoBHeM romorucrenta (t=-0,67;
p<0,01). ITpu 5TOM U30IMPOBAaHHOE TEHOTUITHPOBAHKE TIO
OZTHOMY M3 HOJUMOP(U3MOB C LIENBI0 TPOTHO3UPOBAHUS
passutust BJIHT y miona HeqocTtaTouHO 00OCHOBAHHO,
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Tabnuya 1. @axmopwl pucka pazeumust 6PONCOCHHLIX 0eheKmos He8PAIbHOU MPYOKU Y NI00d

OcHoBHas1 KonTpoasnas o 5
DakTopbI pUCKa rpymna (n=175) rpymna (n=60) om | AN (95%) x p
n % n %

OTAroILIEHHBIN CEMEHHBIN aHaMHE3
o BITP

. 30 17,1 3 5 3,9 1,1- 13,3 4,5 0,03
(cepare, MuIEBapUTEIBHBINA TPAKT,
BOJTYBSI TTACTh)
BIIP y apyrux nereit 23 131 2 33 | 436 | 1,0-192 | 36 | 005
B OTOH ceMbe
OTATOLIEHHBIN CEMENHBIN
aHaMHe3 10 UHCYJIbTY,
WHpapPKTy, BAPUKO3HOH OOJIE3HH, 71 40,6 11 18,3 3,04 1,4-6,2 8,8 0,004
TpoMO03IMOOTTHH, TPOMOO3aM
COCYJIOB
OTAroIEeHHEBINA CeMEHHBIN
aHaMHE3 M0 OHKOJIOTHYECKOM
MaTOJIOTUU MUILEBAPUTEIHLHOTO 59 33,7 9 15 2,9 1,3-6,2 6,7 0,01
TpaKTa, AbIXaTeIbHON U/UITH
PETIPOYKTUBHOM CUCTEMBI
Bospact marepu 6omipiie 35 et 57 32,5 11 18,3 2,1 1,0-4,4 3,7 0,05
Osxupenue y matepu (MMT>30) 38 21,7 7 11,6 2,1 0,8-4,9 2,3 0,12
CaxapHblit tuabet 2 Tuma y Matepu 29 16,5 4 6,6 2,7 0,9-8,2 2,8 0,09
Bapukosnast 00yie3Hb Y MaTepu 21 12 5 8,3 2,7 0,5-4,1 0,3 0,58
OteyTeTsHe NpopuIIakTuiecKoro 123 |702| 25 416 | L1 1,8-6,0 | 145 |0,0008
npreMa QOIHeBON KHCIOTHI
AKTHBHOE KypeHHe MaTepl 11 6,2 2 3,3 33 0,4-9,0 0,3 0,59
DKCMO3UIMS BTOPHYHOTO
Taba4yHOro JbIMA 96 54,8 22 36,6 1,9 1,1-3,8 5,2 0,02
(maccuBHOE KypeHHe)
Ynorpebienue MaTepbio OOJBIIIE, 34 194 7 1.6 2.09 0.7-43 1.4 0.24
yeM | daiku kode B AeHb
Jluxopazaka / mpueM ropsuux BaHH 49 28 6 10 1.8 1.4-8.6 7.1 0,008
B I TpuMecTpe OepeMeHHOCTH
[IpoxuBaHue B MOMEIIEHUH C 31 17,7 6 10 1.9 0.7-5.5 1.5 0.2
MEeYHBIM OTOIJICHHUEM YIJIeM
Hcnonap30BaHne KOJIOAE3HOM BOIBI 94 53,7 13 30 27 1,4-5.0 9.1 0,003
[PU MPUTOTOBJICHUHU €]TbI
PaGora marepu na Bpeaiom 26 148 3 >5 33 | 09-113 | 32 | 0,07
MIPOU3BOJICTBE
OTAroLCHHEIH aKyLIeperi 81 462 12 20 34 | 1,7-69 | 11,8 | 0,001
aHaMHe3
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Tabnuya 2. Yposernv (onuesoii KUCI10movl U 2OMOYUCMEUHA 8 BEHOZHOU KPOSU Y Oemell U ux Mamepet

I'pynna ®onneBasi KHCJIOTA (HI/MII) TI'omomucTenn (MKMOJIB/JT)
IA (n=59) 8,2+0,6 7,24+0,4
Ib (n=59) 6,8+0,6 11,3+£0,4
ITA (n=45) 9,3+0,5 6,6+0,4
IIb (n=45) 8,7+0,7 7,7£0,5

Tabnuya 3. I'enomunet demetl u mamepeli 8 2pynnax ucciedosarus no norumoppusmam cena MTHFR

Hoaumopduszm rema MTHFR C677T

Momumopdsm rena MTHFR A1298C

I'pynmsl I'enoTun T'enornn T'enoTun I'enoTun T'enoTnn T'enoTnn
C/C C/T T/T A/A A/C C/C
1A 17 38 4 21 34 4
I (n=123)
16 16 44 4 24 36 4
IITA 35 10 0 35 10 0
1T (n=90)
1116 25 20 0 40 5 0

YTO, BEPOSITHO, OOBSICHSETCS MallbIMU pa3MepaMH BBI-
6opku (OII 7,25; 95% AU 0,09-610,34). Ilpu Hamuuuu
000MX MYTaHTHBIX aJUIeNeH JaXe B TeTePO3UTOTHOM CO-
CTOSIHMU TPOTHOCTHUYECKAsh TOYHOCTh T'€HOTUITMPOBAHUS
yBenuuyuBaercss — puck ¢opmuposanus BJAHT y nereit
TaKUX JKEHIIUH yBenuuuBaercsa Ha mopsaok (OII 10,8;
95% U 7,1-16,5). D10 mO3BONSAET paccMarpuBarh Tre-
HOTHITUPOBaHKE MO (PYHKIMOHAJIBHBIM ITOJMMOp(hH3MaM
C677T n A1298C rena MTHFR kak 1neHHBINH DuarHo-
CTHUYECKUI MHCTPYMEHT, KOTOPBIH JaeT BO3MOXHOCTH
MIPOTHO3UPOBATH PHCK BO3HUKHOBEHHMS Pa3IMYHBIX GopM
CNMHANBHBIX Au3paduil 1 KOPPEKTUPOBATH TAKTHUKY ITPO-
¢dunakTuky GoTMEBOH KUCIOTOM.

CrnuHanbHble au3paduu SBISIOTCS PaclpoCTpaHEH-
HOM narosoruei B YKpauHe U BCTpedyaroTcs 3HaYUTEIbHO
yarie, 4eM B JPyTUX SKOHOMUYECKH Pa3BUTBIX CTpaHax
Esponel u mupa. Hapsany ¢ npomoskeHHMEM rocynap-
CTBEHHBIX IPOTpaMM IEPBUYHONW NPOQHUIAKTUKH Spina
bifida (momynsipuzanus 300poBoro muTaHus, GopTudH-
Kalys MPOIYKTOB MUTAaHUS U NPUEM >KCHIIMHaMu ¢ep-
THJIBHOTO Bo3pacTa (HOJUeBOH KUCIOTH B 03¢ 0,4 Mr B
CYTKH), OJHUM M3 IyTeH MNOBBINIEHHS 3()(PEKTHBHOCTH
npodmraktuku BJIHT sBisiercs olleHKa WHIAMBUIYAJb-
HOTO pUcKa OyIyIHX MaTepei [Uisl BBISBICHUS CPey HUX
JKEHIIMH C BBICOKAM DPHCKOM, 4TO TPeOyeT MOBBIIICHUS
MPOQHIAKTHUECKOH 110361 (ONMEBON KUCIOTH. B 3Ty
TpyMNIly pUCKa MOTYT BXOIUThH JKEHIIMHBI C TEHETHUECKU
JIETepMEHUPOBaHHBIMU HapyLICHUSIMU (oJIaTHOro oOMe-
Ha, WM HAJIMYNEM DK30T€HHBIX (PaKTOPOB pHCKA.

B xone nccnenopanus BbIsIBIEHA HEPAaBHOMEPHOCTh pac-
TIIpesiesIeH s YaCTOThI POXKICHUs AeTel ¢ JaHHOM 1aToNIoT -
et B Onmecckoii oonactu (YkpanHa) M yCTaHOBJICHA TPsIMast
cBs3b yactoTel BJIHT y nmerteit ¢ npoxkuBanueM matepeil Ha
TEPPUTOPUAX C Pa3BUTON IPOMBIIUICHHOCTHIO, a Takke B
MEHBIIIEH CTENeHH — B CEJIbCKUX PalfOHAX C HEJIOCTATOYHBIM
KauyeCTBOM IIMTHEBOI BOABI, YTO NOATBEPKIAET JaHHBIE JIH-
TepaTypsl O BIMSAHUU COCTOSHHS OKpY)KaroIlled cpensl Ha
puck dpopmuposanust BJIHT [6,10].

© GMN

AnHanmu3 (GakTopoB pHCKa TaKKe MOATBEPAWII, YTO Ha
¢dopmuposanust BJIHT Bnusiror (akTopbl oKpysKaroleit
cpenbl, 0COOCHHOCTH THTAaHMs KEHIIUHEL, ee 3a0oieBa-
HUSL / TIpHEM MEMKaMEeHTOB B CBSI3U C 3TUMH 3a0oJeBa-
HUSIMH, TeHETHYeCKHe HapylleHHs (ojaTHOro oOMeHa.
Bce BousiBneHHBIe HaMH (DaKTOPBI pUCKa (HOPMUPOBAHUS
BJIHT y rutoma MOXHO pa3ieuTh Ha 2 OOJIBIIHE TPYIIIbL:
1) Te, 9TO MOXKHO SITUMHHUPOBATh NPU IUIAHUPOBAHUU
OepeMeHHOCTH; 2) Te, YTO HeNb3s NUMHHUPOBATH IPH
TUIAHUPOBaHWM OEpeMEHHOCTH, B TOM 4HCIIE, HaClel-
CTBEHHBIE.

[TporHocTryeckn 3Ha4nMble (PAKTOPBI PUCKA, TAKUE
KaK OTCYTCTBHE IPEKOHIENIIMOHHONW MPOQHIAKTHKH
BJAHT ¢onuesoii kucnoroit (AP 0,4), skcno3unus BTO-
puuHoro Tabaunoro aeima (AP 0,33), nuxopaaka/mpueM
ropsiurx BaHH B | Tpumectpe OepemenHoctu (AP 0,64),
HCTIONB30BaHUE KOJIOJE3HON BOMABI AJIS IPUTOTOBIEHUS
nunm (AP 0,44) MoryT OBITh MMUHUAPOBAHBL. [1pH BBI-
SIBJICHUH Y )KEHILUHBI 3THX (haKTOPOB pucka hopMupoBa-
Hus BJAHT y mutona HeoOXOMUMO MPOBECTH €€ KOHCYIIb-
TUPOBaHME, KOTOPOE JOKHO MOTHBHUPOBATh JKCHIIHHY
NPUHHUMATH C 1IEJTbI0 MPOQHUIAKTUKH (OIUEBYIO KHCIOTY
/ IONWBUTAMUHEIL, coniepkaiine (GoIreBylo KUCIOTY, pa-
IIUOHANBHO MUTAThCA, MCIOIb30BATh KAYECTBEHHYIO NH-
TBEBYIO BOAY ISl IPUTOTOBICHUS MUY, YTUMUHUPOBATh
BIIMSTHUSI BTOPHYHOTO TaOa4HOTO JIbIMA.

[TporHocTrdyeckn 3Ha4MMBbIE (AKTOPBI pHCKa - OTS-
TOILCHHBI CEMEHHBI aHaMHe3 110 WHCYJIBTY, HH(DaPKTY,
Tpombo3am, BIIP, 3mokauecTBEeHHBIM HOBOOOPa30BaHU-
sm (AP 0,54-0,7), oTATOIIEHHBIN aKyIIEPCKUil aHAMHE3
(AP 0,56), 3aboneBanus Marepu (HapuMep, BAPUKO3HAST
Oonesns), Hanmuue BIIP y npyrux nereit B 910il cembe
(AP 0,74), Henb3st 3MMMUHUPOBATH 10 HACTYIUJICHUS Clle-
nytomieit GepemeHHOCTH. LlenbiM psoM uccieqoBaHui
JIOKa3aHO, YTO BO3HMKHOBEHME M Pa3BUTHE JaHHOW ma-
TOJIOTUU CBsA3aHO ¢ MyTauusamu resa MTHFR, nostomy
JaHHBble (AaKTOPBI pHCKa CJEdyeT paccMaTrpuBaTh, Kak
MPEIUKTOPEl HACJIEACTBEHHON MpenpacnoiokeHHOCTH
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k passututo BJIHT y nereii [6,7,9]. Brisnenue omHOTO
n3 3TuX (PaKTOPOB PHCKA SIBISIETCS TTOBOAOM AJISI MEAH-
KO-TCHETHYECKOTO KOHCYIBTHPOBAHMUS U JOTIOIHUTEIbHO-
ro 00cienoBaHNs KEHIMH, [eNTb KOTOPOTO — BBISIBIICHUE
THIICPrOMOLIMCTEHHEMUN W TEHETHUYECKOHW Mpeapacmo-
JIO)KEHHOCTH K HapyIIeHHIO (OJaTHOTO OOMEHa ITyTeM
n3ydeHust (PyHKIIMOHANBHEIX noauMopduzmo C677T u
A1298C rena MTHFR.

Hcxonst U3 N3IIOKEHHOTO BBIIIE, MPEIIIaracM alropuTM
OLICHKH MHAMBHIYaIbHOTO PHCKA JKCHIIMH PEMPOTyKTHB-
Horo Bospacta mo pazsututo BJIHT y ux nmereit m mud-
(epeHIMPOBaHHOTO HA3HAYCHUS (PONMEBOM KHCIOTHI IS
MIEPBUYHON MPO(HIAKTHKI JaHHOW MATOJIOTHH. AJITOPUTM
MPEIyCMaTprBacT OLIEHKY M BBIIBICHHE (PAaKTOPOB pPHCKa
passutus BJJHT y nereil Ha 3Tane nepBUYHONW MEIULIMH-
CKOH momoly. Beex sKeHIMH penpoayKTUBHOIO BO3pacTa
HEoOXOOMMO KOHCYJIETHPOBATh IO BOIPOCaM MPOQIIIaK-
tuku BJJHT y mionga u BceM UM clieiyeT peKOMEHI0BATh
MPUHUMATH (DONMEBYIO KUCIIOTY B CTAaHAAPTHOM /103€, pary-
OHAJIBHO MUTAThCS ¥ SNMMMHUHAPOBATh NMEIOIHECS (haKTOPbI
pucKa, 0OyCIIOBICHHBIE CTHIIEM KM3HH. ECIN y JKCHIIMHBI
BBISIBIICHBI (DAKTOPBI TEHETHIECKOH MPEAPACIION0KEHHOCTH
K HapymieHuo (oJaTHOTO OOMEeHa WM CpeloBbIe (hakTo-
pBI pHCKa, KOTOPBIC HEBO3MOXKHO IMMHHHPOBATH, TO €i
PEKOMEHYEeTCsI AOTIOIHUTEIIBHOE OOCIIENOBAHNE, KOTOPOE
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BKJIIOYAET OMpPEZENCHUE YPOBHS TOMOLMCTENHA, a TIPU Ha-
yranu [T n mommmopdmsmos rera MTHFR.

Bcem KeHIMHAM pPEKOMEHAYETCSl yNMOTpeOIsITh B
MWUMLYy TPOAYKTH, Oorarbie Qoyatamu, omHaKo (ore-
Bas KHCIJIOTa/TIOMBUTAMUHBI, colepKamue (HorueByio
KHCJIOTY HEOOXOAMMBI JUIsl TOCTIKEHUSI B KDOBU YPOBHS
(honMeBOi KHUCIOTHI, AOCTAaTOYHOTO AT MPO(HUIAKTHKH
BJAHT y nmona (nokaszatensHOCTh pexoMeHpanuii — 111,
HACTOSTEIHHOCTh peKoMeHaImii — A). B Hay4HO# muTe-
parype W TpO(WIAKTHIECKUX PEKOMEHAAIMIX Pa3HBIX
CTpaH MIHPOKO 00CYXKTaeTcs BOIPOC BEIOOpa mpoduiak-
THYeCKOH 1103bI (hormmeBoit KucioThl. IlockonbKy Ooiee,
yeM 50% ciydaeB OEpeMEHHOCTH HAacTyHaeT He3aIlulaHH-
pOBaHHO, B OOJBIIMHCTBE CTPaH JKCHITHMHAM (hepThib-
HOTO BO3pacTa PEKOMEHIYIOT €KEIHEBHBIN TpHeM ¢o-
nueBoi KucioTel B no3e 0,4—0,8 Mr (moka3areabHOCTb
pexomeHnmanuii — II-2, HaCTOATENFHOCTH PEKOMEHIAIINN
— A). JKenmmHam, KOTOpBIE IDIAHUPYIOT OEPEeMEHHOCTH
(pu OTCYTCTBHMHU B aHaMHE3e OEpPEeMEHHOCTh IIOIOM C
BJIHT) pexomenmyercs: mpueM (QOIHEBOH KUCIOTH WIIN
MOJIMBUTAMUHOB, COAEPXKAIIUX (DOIMEBYIO KHCIOTY, B
nose 0,4 — 0,8 Mr exxemHEBHO, HAYMHAS 32 3 MeCsLa 10
3a4aTus U B TEUEHHUE NIEPBOTO TPUMECTPa OEPEMEHHOCTH
(moxazarenpHOCTh pexoMeHpmarmii — II-2, HacTosTeNb-
HOCTPH pexoMeHpmamuii — A) [3,5,11].



GEORGIAN MEDICAL NEWS
No 1(274) 2018

YcraHoBIIEHO, YTO TIpUeM (OJIUEBON KUCIIOTHI B CTaH-
JIAPTHOH 03¢ HE IO3BOJIIET AOCTUYb 3allUTHBIX YPOBHEH
(hONMEeBOI KUCIOTHI B OPraHU3ME M CITy4asX TeHETHYCCKOM
JIETEPMHUHAPOBAHHOCTH HapylIeHUs (OJIaTHOTO IMKJIA WU
pr COYCTaHUU I'CHETUUYCCKUX U OK30T'CHHBIX He6naronp14-
ATHBIX (hakTopoB [8,9]. [loaToMy >KeHIIMHAM, KOTOpBIE HMe-
11 OEpeMEHHOCTh TUIONIOM WK pedeHKa ¢ Jiro0oi Gpopmoit
BJIHT, uMmeroT oxkupeHue, Wi caxapHblil qualet, NpHHH-
Mar0 MEAUKAMCEHTbI — aHTAarOHUCTBI (l)OJ'II/IeBOI‘/II KHUCJIOTHI,
WIH TIPUHAVISKAT K STHIYECKOM TPYIIIE BBICOKOTO CTETICHU
pucKa (HarprMep, CUKXH) PEKOMEH TYeTCs HCTIONb30BaHue (ho-
JIMEBOH KUCIIOTHI B 7I03€ 4-5 MT' B CyTKH Ha IPEKOHIICTIIMOHHOM
JTare U B IEPBOM TPUMECTpe OEPEeMEHHOCTH, a TaK JKe JifeTa
C MIOHIKEHHBIM COJIepyKaHIeM METHOHNHA; ¢ 12 Hezesb rocne
OIIONIOTBOPEHHMSI B TeYEHHE OEPEMEHHOCTH U B IIOCIIEPOJIOBOM
niepuozie (4-6 HeEeMM WM BECh TIEPUOIT TPYHOTO BCKapMIIH-
BaHUS) PEKOMEHIYETCsl YIIOTPEONISTh MOMBUTAMUHEI € (HOJTH-
eBoii kucnoroit B o3¢ 0,4-1,0 Mr B CyTKH (JJ0Ka3aTeIbHOCTD
pexomeHnarmii — I1-2, HaCTOSTENBPHOCTE peKOMEH AW — A)
[2,5,11]. Bonpoc o HazHaueHnu Ooiee BBICOKUX 703 (ormie-
BOW KHUCIIOTBI TaKKe OOCY)KIAETCs, €CIH KESHIIMHBI UMEIOT
CUOJMHIOB WM OJIM3KHMX KPOBHBIX POACTBEHHHKOB C JAHHOM
narojorveil. B Takux ciydasx peKOMEHIyeTcsl NPHHUMATh
¢ommeyto kucinory B nose 0,8 — 1,0 Mr B cyTku CyTKH (10Ka-
3aTeNbHOCTH pexoMeHaanuii — [1-2, HacToATeTbHOCTh pEeKOMEH-
narmii — A). Bersienue mytarit rena MTHFR Taroke siBiis-
€TCsl OKa3aHKeM JUTsl ipueMa Ooriee BBICOKHX /103 (poITHeBOi
KHUCJIOTBI TIPY TUTAHUPOBAHUM OEPEMEHHOCTH, OJTHAKO JI03bI
He yrounstorcs [8,11].

B cinyuae oonapyxenus I'T1l, He oOyciioBieHHOI Te-
HETUYCCKUMU MYTallUAMH, 1034 ¢)OHI/ICBOI7[ KHUCJIOTBI U
CPOKH ee MPOQUIAKTUYECKOTrO NMpHeMa He M3MEHSIOTCS,
HO IIpH 3TOM PEKOMCHAOBaHa JUE€Ta C OTpaHUYCHHBIM CO-
JACPKAHUEM MECTHUOHHNHA U KOHTPOJIb YPOBHS T'OMOI[UCTC-
1Ha B KpoBH [12].

VYuuThIBas Bce BBIIIE CKa3aHHOE, MpeAJiaraeM ajro-
PUTM ONPCACTICHUA WHAUBUAYAJIBHOIO pHUCKa KCHUIMHBI
PENpONyKTUBHOTO BO3pacra 10 POXICHUIO pebeHKa ¢
BAHT u nuddepenumpoBanHoro noaxona k npoduiiak-
THYECKOMY Ha3HA4YECHUIO (OJIHMEBOM KHUCIIOTHI, KOTOPBIN
MO3BOJIUT TOBBICUTH 3()(HEKTHBHOCTh MPOPHUIAKTUKI
CIHMHAJBHBIX Au3paduii y nerei (puc.).

3akimiouenne. J{nsg moBbieHus 3()(GEKTUBHOCTH
npoduinaktuku popmupoBanuss BJIHT y nereit uene-
coobpa3Ho auddepeHIIUPOBAHHO MOAXOIUTH K BBHIOOPY
110361 (DOTTHEBOI KUCIIOTHI Y *xeHIuH. Heo0xomumo BceM
JKEHIIMHAM PEeNpOJYKTHBHOTO BO3pacTa PeKOMEHIOBATh
3[J0POBOE MHUTaHKHE C IOCTATOYHBIM COJIEpKaHueM (oa-
TOB M TpHreM (oireBoi KHCIOTH exeaHeBHO B fo3e 0,4
Mmr. [Ipu 3TOM mpH MuTaHKpOBaHUU OEpeMEHHOCTH HEeoO-
XO0OUMO OLICHUBATh I/IHJII/IBI/II[yaJ'IbHI:Jﬁ PpHUCK Ka)KI[Oﬁ JKCH-
LIMH M0 Pa3BHTHUIO Y €e TUI0Ja CIIUHAJIBHOW au3paduu.
s ompeneneHus] WHIUBUIYaIbHOTO PUCKA HEOOXOIH-
MO BBISBJISTH 3K30T€HHBIE (DaKTOPBI PUCKA MO HATUYHUIO
TEHETUYECKON TNPEepacloioKEHHOCTH K HapyLICHUIO
¢donaTHOro oOMeHa M HeycTpaHseMble (akTOpbl pHCKa.
BrisiBnenue 6I/IOXI/IMI/I'-IeCKI/IX U MOJICKYJIAPHO-TCHETHUYC-

© GMN

CKUX MapKepOB HAPYIIEHUs (OIATHOrO OOMEHA MTO3BOJIUT
WHIVBHYaJIbHO TOJ0UPATh ONTHMAIIBHYIO MPOGHIAKTH-
YECKYIO0 103y (HOTHUCBOI KHCIIOTHI.
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SUMMARY

THE DIFFERENTIATED APPROACH TO PRE-
VENTION OF NEURAL TUBE DEFECTS IN CHIL-
DREN

Kotova N., Maichuk V., Fedorenko O.
Odessa National Medical University, Ukraine
Neural tube defects occupy second place in frequency

after the defects of the cardiovascular system. The fo-
late metabolism violation and hyperhomocysteinemia in
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women are proved to be the leading risk factors for the
NTD of the fetus. Polymorphism of the 5,10-methylene-
tetrahydrofolate reductase gene (MTHFR) is a genetic
determinant of folate metabolism violation. Admission of
folic acid in a standard dose of 0.4 mg and / or the use
of fortified foods does not allow reaching the protective
level of folic acid if there is a mutation of the MTHFR
gene or when several risk factors combine, which requires
a higher dose of folic acid.

The aim of the study is to develop an algorithm for the
identification of women of reproductive age with the risk
of having a child with NTD and to apply differentiated
approach to the choice of a preventive dose of folic acid.

A retrospective analysis of NTD cases in the Odes-
sa region (Ukraine) for 2000-2013 was carried out. The
frequency of the birth of children with CNS defects and
NTD, risk factors of NTD in children were studied. Moth-
ers and their children with NTD were evaluated for the
level of folic acid, homocysteine and the presence of
C677T and A1298C MTHFR polymorphisms.

The incidence of spina bifida aperta is 4.9 per 10,000
newborns. Two groups of significant risk factors for the
NTD in children were identified: 1) risk factors that
can be eliminated - the absence of preconceptional pre-
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vention of NTD with folic acid (AR 0.4), second-hand
tobacco smoking (AR 0.33), fever/hot baths in the first
trimester of pregnancy (AR 0.64), use of well water
for cooking (AP 0.44); 2) risk factors that can not be
eliminated, and which indicate a genetic risk of NTD
- a family history of a stroke, heart attack, thrombosis,
congenital malformations, malignant tumors (AR 0.54-
0.7), an obstetrical history of miscarriage (AR 0.56 ),
mother’s diseases (varicose disease, obesity), NTD in
other children in this family (AR 0.74). The mothers of
children with NTD showed a decreased level of folic
acid and an increased level of homocysteine in addition
to the correlation of hyperhomocysteinemia with the
mutations of the MTHFR gene.

The algorithm for assessing the individual risk of having
a child with NTD includes the evaluation of risk factors. If a
genetic factor of folate metabolism violation or environmen-
tal risk factors that can not be eliminated are found, we rec-
ommend an additional examination. It includes determining
the level of homocysteine and the MTHFR polymorphisms
(in the case of hyperhomocysteinemia), which will identify
the required dose of folic acid.

Keywords: spina bifida, risk factors, prevention.

PE3IOME

TN ®PEPEHITPOBAHHLIN MTOIXO0/ K MPO®WJIAKTHUKE
BPOXKJEHHBIX JE®EKTOB HEBPAJILHOM TPYBKH VY JETEN

KortoBa H.B., Maiiuyk B.O., ®enopenxo O.B.

Ooeccruti HAYUOHATbHBIN MEOUYUHCKUL YHUSepcumem, Ykpauna

Bpoxnennsie nedexrsl HeBpanbHOM TpyOkn (BJIHT)
3aHUMAIOT BTOPOE MECTO 10 YacTOTe MOCIe NOPOKOB Cep-
JICYHO-COCYIMCTON cucTeMbl. /loka3zaHo, 4TO HapylIeHne
Y JKeHIIMH (OJIATHOTO OOMEHa M THIIEPrOMOIMCTEHNHE-
MUsI, KaK €ro CIIeJICTBUE, SABJISIOTCS BeAyIIMMH (akTopa-
MU pucka popmuposanns BAHT miona. [Tommmopduzm
reHa gepmenra 5,10-meTninenTerparuapodoaaTpeyKTa-
361 (MTHFR) siBnsieTcss reHeTHYeCKOW JEeTCpMUHAHTON
HapymieHus (oiatrHoro ooMeHa. Ilpuem ¢onueBoit kuc-
JIOTHI B CTaHAApTHOH 103e 0,4 M W/WIIN NCTIONB30BAaHNE
(bopTUPHUIIMPOBAHHEIX MPOAYKTOB MUTAHHS HE ITO3BOJISICT
JIOCTHYB 3AIIUTHOTO YPOBHS (POJTMEBOM KHUCIIOTHI B Opra-
HU3ME KEHIIMHBI pu Hanuuud myTtanuu rena MTHFR
WIN TIPH COYETAaHHH HECKONBKUX (PaKTOPOB PHCKA, YTO
TpeOyeT Ha3HaueHUs Oojee BBICOKOH /03Bl (HONMEBOI
KHCJIOTHI.

Lenpio nccnenoBanus SBUIIACH Pa3padOTKa alTrOPHT-
Ma BBISBICHHS JKCHIINH DPENpPOAYKTHBHOTO BO3pacTa C
PHCKOM pOXJCHUS peOEHKA C BPOXKICHHBIMH e()eKTaMu
HEBpAJILHOH TPYyOKH W, B CIIy4ae BBISBIICHUS, OIpE/eIe-
HHUE NpodrIaKTHIECKON 10361 (POIIMEBON KUCIOTHI.

[IpoBenen perpocnekTUBHBIN aHanu3 caydaes BJIHT
B Opecckoii obmactu (Ykpamna) 3a 2000-2013 rr. Uz-
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ydaslach 4acToTa POXKICHHS JACTeH C BPOXKICHHBIMH MO-
poxamu passutust (BITP) [IHC u BJAHT, ¢akrops! pucka
tdopmuposanus BJJHT y aereit. ¥ marepeit u ux nereit ¢
BHT omnpenensimi ypoBeHb ()OIHEBON KHCIOTHI, TOMO-
nucterHa u Hammuue nommmopdusmoB C677T u A1298C
rena MTHFR.

Yacrora spina bifida aperta - 4,9 na 10000 HOBOpOX-
JICHHBIX. BBISIBICHO 2 TpymnIbl MPOTHOCTHUYECKH 3HAYH-
MbIX (pakTopoB prcka ¢popmuposanus BHT y nereii: 1)
(baxTOpBI PUCKA, KOTOPBIE MOXHO TUMHHHPOBATH — OT-
CYTCTBHC NpEKOHICNINOHHOW npodmmakTukn BJIHT
tomuepoit kucnoroir (AP 0,4), 3KCIO3UIHS BTOPHIHOTO
tabaunoro apva (AP 0,33), nuxopaaka/mpueM ropsaux
BaHH B | Tpumectpe Gepemennoctu (AP 0,64), ncnons-
30BaHUE KOJIOZE3HOW BOABI /ISl TPUTOTOBICHUS IHIIU
(AP 0,44); 2) dbakTopsl pHcka, KOTOpbIE HENb3sl AIMMH-
HUPOBATh U yKa3bIBalOIUe Ha reHeTuueckuil puck BAHT
— OTSTOLIEHHBIM CEMEWHBbIM aHaAMHE3 MO0 HWHCYIbTY, WH-
¢apkry, Tpombozam, BIIP, 310kadecTBeHHBIM HOBOOO-
pazoBarusm (AP 0,54-0,7), oTsATOIIEHHBIH aKylIIepcKuit
anamue3 (AP 0,56), 3a0oneBanus Marepu (BapuKO3Has
6onesnnb), Hamuune BIIP y npyrux nereit B 910l cembe
(AP 0,74). Y marepeit nereii ¢ BJJHT BoisiBneHo cHmxe-
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HHE YpOBHs ()OJMEBOW KHCIOTBI, TOBBIIICHHE YPOBHS
TOMOIICTENHA ¥ KOPPEAIHs THIIEPTOMOIICTEHHEMUH C
mytauusamu rena MTHFR.

AHanu3 pe3yabTaToB IMPOBEACHHOTO HCCIIECAOBAHUSA
MO3BOJISAET 3aKJIIOYUTH, YTO AJTOPUTM OILCHKH WHANBUIY-
aJbHOrO pucKa xeHIMH 110 passuturo BJIHT y ux nerei
nperycMaTrpuBaeT OLeHKY (akTopoB pucka. [Ipu BbIsSB-
JIeHnH (haKTopa reHEeTHYECKOH MpeIpacioioKEHHOCTH K
HapymieHUo (OJaTHOrO OOMEHA WJIM CPENOBBIX (haKToO-
POB pHCKa, HE MOAJNAIOMIUXCS AITUMHUHAIINY, PEKOMEH/TY-
€Tcsl JIOTIOJTHUTEIbHOE 00CIeIoBaHue, KOTOPOE BKITIOYAET
oTpe/iesIeHIe YPOBHsI TOMOIIUCTENHA, @ TIPU HAJTMYUH TH-
nepromMouucTenHeMuu — nojaumopdusmon rena MTHFR,
YTO ITO3BOJIUT OIPE/ICINTH HEOOXOUMYIO 103y (ONNEBOI
KHCIIOTBHI.
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A STUDY OF ADAPTIVE REACTIONS OF THE CARDIORESPIRATORY SYSTEM
IN PSYCHOEMOTIONAL STRESS CONDITIONS

Chernobay L., Vasylieva O., Isaeva L., Derevianchenko N., Oliynyk A.

Kharkiv National Medical University, Ukraine

It is known that at present time the mechanisms of ad-
aptation to stress influences are mainly related to a nar-
row circle of experimental conditions, which limits the
interpretation of the results and their clinical extrapolation
[1,2]. Such thing is usually ignored: the complex nature of
the action of circumstantial factors: the social factors that
create the nervous-psychic tension (stress), which at pres-
ent time has acquired a chronic condition and also evolu-
tionarily unusual influences of technogenic origin [3-5].

A promising way of studying the functional state of
an organism is the assessment of its integrity, unity and
coherence of regulatory mechanisms [6,7]. Physiological
basis of an organism unity is an intersystem integration,
which causes successful adaptation to the psycho-emo-
tional stress that appears in the conditions of studying in
higher educational institutions [8,9].

Previous studies of psychoemotional stress effect on
medical students in a state of rest have shown a dynamic
and multifactoral nature of adaptation to the training load
[10]. But for the purpose of more immersed determination
of adaptation patterns that are hidden in a state of rest,
this study used a physical load to failure (determination
of physical endurance).

Material and methods. The subjects of the study were
female students of the main group of I-III courses. The re-
search was conducted during the educational process, which
simulated the psycho-emotional load of a dynamic nature.

The female students who were enrolled to the 1st year
of the medical university made up a control group. The
experimental groups included female students of I, IT and
III courses, whose medical examination was conducted at
the end of the school year. The study of the peculiarities
of intersystem integration of the cardiorespiratory system
of the organism and the integrative activity of the brain
was performed during the examination according to the
defined scheme. In order do it, an individual map of the
survey was developed that reflected the parameters of the
investigated and registered functions, as well as anthropo-
metric data in the initial state and after physical activity.

Physical load was created during work on a bicycle
ergometer to failure. The study used a bicycle ergometer
ERG-3, constant strength of 200 watts with a rotational
pedals speed of 60 Hz.

The hemodynamic indices of students have been
studied - pulse rate palpation; arterial pressure (systolic,
diastolic, pulse, average) according to N.S. Korotkov’s
method. In order to study the condition of the respira-
tory system, respiratory rates, respiratory function tests
of Stange’s (breath holding at inhalation) and Genci’s
(breath holding at exhalation) were determined.
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For the analysis of intersystem relationships between
the cardiovascular and respiratory systems, the “index of
the combination” (IC), as the ratio of the heart rate (HR)
to the breathing rate (BR), was calculated. Calculation
was done in the final state right after the end of physical
activity.

The state of intellectual ability and sustainability of at-
tention in the terms of correctional test was studied. Its in-
dicators were the total percentage of completed work, the
number of errors for 2 minutes of the test, as well as for
each minute. 217 Kharkiv National Medical University
students participated in the survey. The survey was con-
ducted at the beginning of the classes (control group), and
then at the end of the 1st, 2nd and 3rd year (main group).

Results and their discussion. The research was car-
ried out within the scientific comprehensive research
work of physiology department of Kharkiv National
Medical University “Peculiarities of integrative and au-
tonomic functions in process of adaptation to intellec-
tual, emotional and physical loads” (Ne of registration
01150000239, execution period 2015-2017).

The study of integrative brain functions indicators in
a state of rest, conducted before the beginning of class-
es on the 1st course, showed that the entire contingent
of the examined students in the total volume performed
in 2 minutes of intellectual work, according to the cor-
rectional test, can be divided into three groups. I group -
poor performance, the volume of performed work did not
exceed 30% (26,48+1,7%). II group - average working
capacity, the volume of performed work exceeded 30%
(33,4+2,36%) and III group — high efficiency, the volume
of performed work exceeded 40% (43,543,77%).

In order to identify the patterns of adaptation to the
training load, hidden in a state of rest, physical load to
failure was implied.

The study of physical endurance during the time of
work on a bicycle ergometer before the beginning of stud-
ies in high educational institution showed that the most
enduring are the female students of I group (167.5 st).
In IT and IIT groups there was a decrease of this indica-
tor by 23.2% and 44.5% respectively in comparison with
I group. At the end of the 1st year, physical endurance
increases in comparison with the final level in all three
groups: 15.3% - I group and in II and III groups - by
52.5% and 84.3% respectively.

It is set that by the end of the 2nd year among I and II
groups there is a reverse redistribution of physical endur-
ance: in I group, the time of work on bicycle ergometer
increases by 34%, and in II group only by 13%. Stable
high endurance is shown by the female students of III
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group - 215 st., which is 95.5% higher than before the
beginning of classes.

By the end of the 3rd year the female students with low
intellectual ability (I group) showed again the smallest result
among the groups and reduced it by 22% compared with the
initial level. Working capacity in II group has been recov-
ered to the initial level, and in III group has been increased
by 83.9%. The most enduring are the female students of 111
group, the female students of I and II groups are observed
fluctuations, I group is the least enduring.

From the cardiovascular and respiratory systems, in
all groups of students before the beginning of studies in
high educational institutions in response to physical ac-
tivity, an adequate reaction and normative restoration of
indicators in the process of rest was noted. The analysis
of the reactions of the cardiorespiratory system before the
beginning of studies showed that the increase in systolic
blood pressure (BP) is noted in the female students of all
three groups, but most of all - in I group 41% compared
with 33% and 30% respectively in II and III groups. The
lowest values of diastolic blood pressure were found in
the female students of I and III groups: by 14.7% and
10.2% compared with the female students of II group.
The reduction of diastolic blood pressure may be asso-
ciated with a decrease in the overall peripheral vascular
resistance and vasodilatation under conditions of physical
activity. The proof of the latter is that the blood pressure
pulse increases by an average of 2 - 2.5 times for students
of all groups. This provides a compensatory increase in
the linear and volume velocity of blood circulation. This
change is most pronounced in the female students of ex-
treme groups: 39% and 31% respectively. In the female
students of II group, this indicator was increased by 20%.

It is proved that an increase in BR is proportional to the
increase in HR in training dynamics. Thus, in the final state,
the BR was increased by 39%, 68% and 37.0% in I, I and II1
groups respectively. At the end of the 1st year, the increase in
BR was the lowest, at the end of the 2nd year - by 69%, 87%
and 67% more than the final level respectively in the exam-
ined groups. At the end of the 3rd year, the BR in response
to physical activity increases by 47% in I group, by 67% in
IT and 66% in III group. That is to say, at the end of the 2nd
year this increase is the most pronounced.

It has been set that the corresponding reaction of the
cardiorespiratory system to physical activity by studying
years in all three groups varies in two variants. The first
variant of the reaction is noted in the female students of
the 1st group: they have a tendency of gradual decrease
of the whole complex of the cardiorespiratory system
functional indicators in response to physical activity. This
tendency is the most pronounced at the end of the 1st year
and the smallest at the end of the 3rd year.

The second variant of the reaction occurs in the female
students of the II and III groups. The corresponding reac-
tion in them is two-phase. At the end of the Ist year of
studying, an increase in the corresponding response for
all indicators compared with the state of rest on average
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by 15-20% is noted, followed by a gradual decrease in the
severity of all of the cardiorespiratory system indicators
on the average by 17-20%.

The proportionality of changes in the functional pa-
rameters of the cardiorespiratory system in comparison
with the state of rest by years of studying is improving.
This is traced to all groups in the dynamics of the first two
years of studying. IC is normal in the female students of 11
and III groups, and in I group it is 25% less than in a state
of rest and deviates from the norm. At the end of the 3rd
year of physical activity integrated effect isn’t marked:
IC in all groups decreases again by more than 20% of the
normal level.

The study of intellectual ability to work against the
background of physical activity in the dynamics of study-
ing proved that the number of errors committed against
the background of physical activity decreases, but this re-
action arises in the dynamics of training at different times
in groups: in I group - at the end of the 2nd year, and in
IT and III - at the end of the 1st year of studying. But the
improvement tendency is continued in the studying dy-
namics in all groups.

Conclusions. Studying the complex of psychophysi-
ological indices in the female students during the three
years of studying in higher educational institution has
shown that it is accompanied by the formation of chronic
emotional stress, the degree of expressiveness of which
at the same load depends on the individual characteris-
tics of the students’ psychophysiological status, as well
as the level of physical activity. The use of physical ac-
tivity as a provocative factor has made it possible to set
that the formation of adaptation to educational stress is
of a static nature. The initial period of studying in higher
educational institution is accompanied by the activation
of nonspecific adaptation mechanisms almost in all of the
female students (1st stage).

Starting from the 2nd year, three variants of the adap-
tation development process were revealed: in the first part
of the female students (40%) there is formation of an ad-
equate adaptation to the studying load. This is shown up
by an increase in intellectual and physical ability to work,
rationalization of vegetative provision of both physical
and intellectual work. An objective criterion for the for-
mation of an adaptation optimum is the rapid formation of
a stable infrastructure of intersystem connections, which
reflects the increase in the organism integrity, and an in-
crease in the strength of positive correlations between
functional indicators of the organism (2nd stage).

In the second part of the female students (17%) the
activation stage of nonspecific adaptation mechanisms
immediately changes their exhaustion (3 stage), which
is accompanied by a decrease in intellectual and physical
capacity, and the lack of their vegetative provision. These
phenomena are manifested in the absence of a stable in-
frastructure of correlation relations that indicates to the
superiority of disintegration phenomena in the organism,
a lack of adaptive capacity.
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In the third part of the female students (43%), the primary
activation of nonspecific adaptation mechanisms (stage 1) in
the second year of studying in higher educational institution
passes into the stage of a specific adaptation formation (stage
2). However, the severity of changes in psychophysiologi-
cal indicators has an excessive character. The expanse of an
excessive amount of organism resources makes the “price”
of adaptation very high and naturally leads to the third stage
- the exhaustion of adaptation possibilities.

The failure of adaptation in this category of students
is accompanied by destabilization of vegetative reactions,
decreased physical and intellectual capacity and general
neurotization. Infrastructure of intersystem communica-
tions, which was formed at the 2nd stage of adaptation to
the studying load, is destroyed. The total number of cor-
relations and the number of negative connections grows.

Thus, the formation of adaptive optimum is found only
in (40) % of the female students. The large part (60%) of
the female students reveals either inherently lack of adap-
tive capacity or excessive adaptation. As insufficient so
excessive adaptation naturally leads to psychological and
vegetative violations with the subsequent occurrence of
psychosomatic neurotic manifestations.

The prospects for further research, in our opinion, is the
further study of the gender peculiarities of adaptive respons-
es development to psychoemotional stress that develops in
the conditions of studying in higher educational institutions.
This will give an opportunity to identify the features of sta-
bility formation mechanisms, depending on the gender.
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SUMMARY

A STUDY OF ADAPTIVE REACTIONS OF THE
CARDIORESPIRATORY SYSTEM IN PSY-
CHOEMOTIONAL STRESS CONDITIONS

Chernobay L., Vasylieva O., Isaeva L.,
Derevianchenko N., Oliynyk A.

Kharkiv National Medical University, Ukraine

The article presents modern data on the physiological
mechanisms study of the stress resistance development,
which occurs in medical students in the dynamics of study-
ing in higher educational institution in junior courses (1-3
courses). The adaptive reactions of the cardiorespiratory sys-
tem in conditions of psychoemotional load were studied.

Results showed that development of adaptation syn-
drome in those conditions greatly depends on speed of
formation and intensity level of intersystem integration in
cardiorespiratory system. That relation is revealed most of
all on the background of physical activity (load on bicycle
ergometer to the full). The variability of stages of adapta-
tion development was found out.

In first group of students the first stage of adaptive
syndrome is characterized by activation of non-specific
adaptive mechanisms (1% year of studies), that is naturally
replaced by second stage — specific adaptive reactions,
when the intellectual work capacity increases on the back-
ground of rationalization of its autonomic supply.

In second group of students the second variant of
adaptation development occurs — non-specific adap-
tive mechanisms (1% stage) on the 2nd year of study are
changed by the stage of specific adaptation (2™ stage),
that is accompanied by excessive psychophysiological in-
dexes. On the 3rd year of study it leads to the depletion of
adaptive capabilities (3" stage).
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In third group of students the stage of activation of
non-specific adaptive mechanisms was rapidly changed
by their depletion, that was accompanied by decrease
of intersystem integration and intellectual workability.
Therefore, the formation of adaptive optimum occurs only
in 40% of students. The majority (60%) of students-young
women show either the initially insufficient adaptive ca-
pabilities, or excessive adaptation. Both insufficient and
excessive adaptation naturally leads to psychological and
autonomic disorders followed by appearance of psycho-
somatic neurotic manifestations.

The prospects of future research from our point of
view should lie in further investigation of gender pecu-
liarities of adaptive reactions development up to psycho-
emotional stress that develops in conditions of studying
in university. That will make an opportunity to reveal the
features of mechanisms of resistance formation depend-
ing on gender.

Keywords: adaptive reactions, cardiorespiratory sys-
tem, psychoemotional loads, medical students, intellec-
tual performance.

PE3IOME

UCCJEJOBAHUE AJANTHUBHBIX PEAKIMIA
KAPIUOPECIUPATOPHOI CUCTEMBI B YC-
JOBUSIX MNCUXOPMOLMOHAJBHBIX HA-
Ir'PY30K

Yepuooaii JI.B., BacuibeBa O.B., Ucaesa U.H.,
JepeBsinuenko H.B., Oneiinuk A.QO.

Xapvko6ckull HAYUOHANLHBIL MEOUYUHCKUL YHUBEPCU-
mem, Ykpauna

B craree mpuBeneHb! COBpeMEHHbIE JaHHBIE 00 HC-
ClleIoBaHUN (DPUBUOIOTHUECKUX MEXaHU3MOB Pa3BUTHS
YCTOHYMBOCTH K CTPECCY, KOTOPBI BO3HUKAET y CTYIECH-
TOB-MEJIMKOB B TWHAMHKKE 00yueHus B BY3e Ha Mimaammx
kypcax (1-3 kypc). MccnenoBaHsl ajanTUBHBIE PEaKIUU
KapHOPECIUPATOPHON CUCTEMBI B YCIOBUSX IICUX03MO-
IHMOHAIBHBIX HAIPY30K.

PeSyﬂbTaTI)I Iokasaljiu, 4TO pa3sBUTUC adallTallMOHHO-
IO CHH/IPOMA B 3THX YCIIOBHSIX 3aBHCHUT OT CKOPOCTHU (hop-
MUPOBAaHUS U HMHTEHCUBHOCTH YPOBHSI MEKCUCTEMHOU
UHTErpaIiy B KapJHOPECIUPaTOpPHON cucteme. OTH OT-
HOIIICHUS TIPOSIBIISIFOTCS OoJiee YueTKo Ha (oHe (u3uuec-
KOW aKTUBHOCTH (TIOJIHAsI Harpy3ka Ha BEJIO3PIOMETpE).
OOHapy)xeHa W3MCHUMBOCTH 3TAllOB Pa3BHUTHS ajarTa-
IUU.

CDOpMHpOBaHI/Ie AIalITUBHOTO ONITUMYMa IMPOUCXO U~
10 tonbko y 40% crynenTtoB. bombsmuHCcTBO (60%) CTy-
JICHTOB - MOJIOZIBIX YKEHIIUH MTOKa3aau J100 M3HAYaIbHO
HCIOCTATOYHBIC aJallTUBHBIC BO3MOXXHOCTH, HI/I6O qpe3-

© GMN

MepHyo afganrtanuio. Kak HemocTarodHas, Tak M 4pes-
MepHasl ajanTalnys IPUBOAUT K IICUXOJIOIMYECKUM U Be-
FeTaTUBHBIM PACCTPOMCTBAM, KOTOPBIE CONPOBOXKIAIOTCS
MOSIBJICHUEM IICUXOCOMAaTHUYECKUX HEBPOTUYECKUX IIPO-
SIBJICHUI.

[lepcniekTuBBI OyAyIIUX HCCIEIOBAHUH, C TOUKHU 3pe-
HUS aBTOPOB, JOJKHBI 3aKJIIOYAaThCs B JAJIBHEUIIEM U3Y-
YEHUHU TeHACPHBIX 0COOCHHOCTEH Pa3BUTHSI aITallTHBHBIX
peakuuii K ICUXOMOLMOHAJIBHOMY CTpPEcCy, KOTOPBIH
pa3BHBaeTCsl BO BpeMsl y4eObl B yHHUBEPCHUTETE.
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KOMILTAEHTHOCTH BPAUEH ITPOTOKOJIAM TUATHOCTUKHA
W JIEUEHUS APTEPUAJIBHOM T'MITEPTEH3UN

Yr1eyaueB E.C., Myxamenxanosa I.E., Banaesa M.K., Cakranos A.K.,
Huszraesa J.H., KakcbLibik A.A., Arapdaesa B.III.

Kazaxcmanckuii meouyunckuii ynusepcumem «BLLIO3», Anmamei, Kazaxcman

AptepuanbsHas runeprensus (Al) sBusercs Bemymeit
HeMH(EKIIMOHHON TaHAeMHeH, ONPEeIIIone CTPYK-
TYpy CEpAEYHO-COCYIMCTON 3a00JIEeBAEMOCTH M CMEpT-
HocTh. «Tuxuii yomiiniay, Kak ee OKPeCTHIH KapAHuOoJo-
TH, €XKEromHO 3a0MpaeT MIUUIHOHBI Xm3Hel. MH]apKTsI
U MHCYJBbTHl Kak cienctBue Al SIBISIOTCS NPUYUHOU
cmeptHocTH okosto 70% Hacenenus B mupe. Cemepo
OONBHBIX M3 JECATH YMHPAIOT BCIEACTBHE 3aKyHNOPKH
apTepuil cepaua wid Mosra. Bo Bcex ciryyasx OpUYuHON
CMEPTHOCTH SIBIISIOTCS CKauKX AaBieHus [ 1].

B Kazaxcrane, kak 1 B OOIBIINHCTBE CTPaH MUPA, ap-
TepualbHasl TUIEPTEH3MS - OAHO U3 PaclpOCTPAHEHHBIX
3aboneBanuii [2]. ITo nanapM PecmybnmkaHnckoro 1ieHTpa
pa3BuTHs MuHHCTEpCTBa 3MpaBoOXpaneHus PecryOnuku
Kazaxcran (M3 PK) B 2011 1. B Kazaxcrane 3apeructpu-
posano 921 225 6onprbix AT [3].

OcHoBHas 1enb JeueHus 6oiapHOr0 AT cocTonT B
MaKCUMaJIbHOM CHIDKEHHH pPHCKa pa3BUTHUS Cepied-
HO-COCYIHUCTBIX OCJIOXKHEHHH U cMmepTHOocTH. s ee
JIOCTHDKEHUSI TpeOyeTcsl HE TOJBKO NOCTHXKCHHE Iie-
JIEBOTO YPOBHS apTepuanbHOro masieHus (AJl), HO u
KOpPpEKIIHs BceX MoaupuIupyeMspIx (pakTopoB pucKa,
3aMeJJICHHEe TeMIla MPOrPEeCCUPOBAHMS WM YMEHb-
IIEHUE MOPaXXEHUsI OPraHOB MHILIEHEH, JeUueHHne co-
myTCTBYIOmMUX 3aboneBannii. KoHeuHO# mempio je-
yeHus O0onbHBIX Al sBIeTCS ynydlleHHE KadecTBa
KU3HHU, NPEJOTBPAIIEHUE PA3BUTUSA OCIOKHECHHUI
U yYBEJIHWYEHHE HPOJOJIKUTEIBHOCTH XU3HHU. CloX-
HOCTb JiedeHus: AI' cOCTOMT B MHOTOrpaHHOM MeXa-
HU3ME €€ Pa3BHUTHA, MCXOJS M3 HTOr0, MOHOTEpAIHs
s¢dexTuBHA nuIIb TOIbKO B 40% cimyuyaeB. OqHUM 13
IMyTed yIydIICHHS CHUTYyalluu SIBISIETCS PacUIMpEHHUE
MMOKa3aHUH [JI WCIOJIB30BAHUS KOMOWHHPOBAHHON
AHTUTUIIEPTEH3UBHON TEpanuu, Mpu 3TOM y OOJIBIINH-
cTBa OONBHBEIX TPeOyeTCs M3MEHEHHE CTPATeTHH Jiede-
Hust. Al sBrsiercst BenymuM (pakTopoM prcKa pa3BUTHS
HUIIEMUYECKOTO HHCYIIBTA C JeTaIbHBIM HexomoM [ 13].

OcCHOBHBIC aHTUTHIIEPTEH3UBHBIE TpenapaTsl (ATT)
HUMEIOT J0Ka3aTelbHylo 0a3y (kmacc 1, ypoBeHs A). Bri-
00p pannoOHATBHBIX U BO3MOXKHBIX kKomOuHarwmii AT'TI 3a-
BHCHUT OT KIMHHYECKOH CUTyanuu. Y OONBIIMHCTBA IIa-
nueHToB ¢ AT 3 peKTUBHOTO KOHTPOJIS apTepHaTbHOTO
JIaBJICHUS] BO3MOJKHO JIOCTUTHYTh TOJIBKO TP KOMOWHH-
poBaHHON Tepanuu. [IpeanoyTUTENLHO HCIOJIB30BaHUE
(UKCUPOBAHHBIX KOMOWHALMHM  aHTHTHIIEPTEH3UBHBIX
npenaparoB. KoMOuHMpoBaHHAs Tepamust sIBISIETCSl OC-
HOBOW COBPEMEHHOM CTpaTeruy BEICHUs MalUEHTOB, pe-
aJIbHO 00eCTeunBaroNel BOZMOKHOCTD JOCTHIKEHHS 11e-
neBbIX ypoBHeH A/l [4,6].
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OUKCHPOBAaHHBIE KOMOWHAIIMH HEOOXOMUMO IITHPO-
KO HCTIONBb30BaTh B JieueHNH O0ibHBIX Al, B TOM uncie
1 TPYIHOKOHTPOJINPYEMOH, TIOCKOJIBKY OOJIalaloT XOpo-
mei dQPEeKTUBHOCTBRIO U MEPEHOCHUMOCTBIO, CBA3aHHOU
C HU3KOH JO3MPOBKOW COCTABIIAIONIMX KOMIIOHEHTOB U
MIPOCTOTON MCIIONB30BaHMA, CIIOCOOHOH YITyUYIIUTh JOJ-
TOCPOUHYIO ITPUBEPKEHHOCTH MAIIUEHTOB K JIeYeHHHo [8].

Jleuenue Al B 3amajHbIX cTpaHax sBJSETCS Ipepora-
THUBOW Bpadeil aMOyIIaTOpHOTO 3BEHA 3/IPaBOOXPAHCHUS.
Heo0xoanMocTh CTaMOHAPHOTO JICYEHUs MAlMEHTOB C
AT obycioBieHa Mu00 370KaYeCTBCHHBIM TEUCHUEM 3a-
OoneBaHMs, OO CIOKHOCTBIO TTOIOOPa aHTHTUIIEPTEH-
3WBHBIX IPENapaToB B aMOYIaTOPHBIX YCIOBUSX [5].

Cpemu npuuuH HeKOHTponupyemoit A’ ciemyeT BbI-
JIETTUTh TPH OCHOBHBIEC UX TPYIIIBI: IPUYUHBI, CBSI3aHHBIC
C BpauoM, ALMEHTOM U OpraHHU3alel MEeAULIMHCKOM 10-
MOIIIH.

3Ha9UMBIM (AKTOPOM, BIUSIOMIMM Ha IOCTIDKEHHE
1eneBoro ypoBHs A/Jl, siBisieTcs HU3Kasi IPUBEPIKEHHOCTh
MAIEHTOB K JIedeHuto [9,14], 9uTo 00yciaoBIeHO HU3KOU
COJNIMAAPHON OTBETCTBEHHOCTBHIO CO CTOPOHBI MAIINEHTOB
[10,12].

Tak, Ha mTIpuMepe KapaWOJIOTUYECKOTO OTICIICHUS
MHOTOTPO(GMIBHON TOPOICKOH KIIMHUYECKON OOIBHUIIBI T.
AJMarsl 9acToTa TOCHHUTAIIM3UPOBAHHBIX O0MBHBIX Al co-
crasmia B 2012 - 320 u3 1100 GobHBIX OOIIEro YHcia ro-
cruTanm3upoBadHbX, B 2013 T - 335 u3 1100 manmeHTOB
00IIIeTo YHCia TOCIUTAIM3UPOBAHHBIX, YTO COCTaByseT 1/3
6ompHBIX Al CnenoBarensHO, H3y4eHHE NPUYMH YaCTOTHI
rocrranu3anyn 0omsHEIX AT B pa3zpese moaoBo3pacTHOTO
COCTaBa SIBISIETCS] BECbMa aKTyaJIbHbBIM.

C 2006 . MunuctepctBoM 3npaBooxpanenus PK exe-
TOJHO TIEPECMAaTPHUBAIOTCS U YTBEP)KAAIOTCS MTPOTOKOIBI
JVAarHOCTUKU M JICYCHUs] apTepUalIbHON THIEPTEH3MH,
TEM HEe MeHee, HaONIoNaroTCsl CIydau KOrjga B IpPakTH-
YEeCKOW AEATEIbHOCTH BPaull ONMPAIOTCS HE Ha JaHHBIC
JIOKa3aTeJIbHON MEIUIMHBI, & HAa COOCTBEHHBIH ONBIT U
MHPOPMALNIO, MTOTYUYECHHYIO Ha CHMIO3MyMax M JICKIIH-
SIX, OPTraHW30BAaHHBIX (HPUPMAMHU-TIPOU3BOANTEISIMU JIe-
KapCTBEHHBIX IIpenapaToB [7].

B wacTHOCTH, TIpH N3YYEHUHM COOTBETCTBHSA, IPOBO-
JVMBIX BpadaMy HOJIMKINHUK, JTUATHOCTUKU M JICUCHUS
HEMH()EKIIMOHHBIX 3a00JI€BaHNH HAI[MOHAJIBHBIM KJIMHH-
yeckuM mpotokoiam PK, Hambombiee HECOOTBETCTBHE
BoIsiBIeHO 1pu A" — 36,1 % (4acTHIHOE COOTBETCTBHE
- 69,5%, momHoe coorBercTBHE - 30,5%), 1O JIeYeOHBIM
MEpOIPUATHAM HECOOTBETCTBHE COCTABMWIIO - 16,4% (da-
CTUYHOE COOTBEeTCTBUE — 61,5%, MOJIHOE COOTBETCTBHUE -
38,5%) [3,11].
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HVcxoast n3 BEIIIEU3II0KEHHOTO, €TI0 HCCIIEA0BaHUS
SBUJIOCH H3yUeHHE IPUBEPKEHHOCTH Bpadel MIPOTOKOJIaM
JUArHOCTUKU U JICYCHUS apTepHaIbHON THIIEPTEH3UH.

Matepuana u Metoabl. [IpoBeseHo uccnea0BaHE 110
U3YYCHHMIO KOMIUIAGHTHOCTH Bpadell MpOTOKojIaM Jaua-
THOCTHKH W JICYCHHS apTepUaNbHON TMIEPTEH3UU B aM-
OyJIaTOPHBIX YCIOBUSX.

JUis n3ydeHus TAaKTUKY Bpaya Mo BEJICHUIO U JICUCHHIO
OonbHBIX Al TIpOBEIEH OIIPOC Cpe/in yYacTKOBBIX Bpauei
U KapIMOJIOTOB MOJUKIMHUK BocTaHABIKCKOTO paiioHa T.
Anmartsl. B anketupoBaHuu mpuHsnu yudactue 114 Bpa-
4yel MOJIUKIMHUYECKOTO 3BEHA.

C nenbio onpeaeseHus IPUBEPKEHHOCTH K MPOTOKO-
J1aM IUarHOCTUKHU U JieueHus Al B aHKeThI OBUIH BKIIIO-
YeHbI CIICAYIOIINE BOMPOCHI: KaK 4YacTO HCIIOIb3YIOTCS
MPOTOKOJIBI TUATHOCTUKU U JIEYEHUS, KaK OLICHHBAET-
CSl COOTBETCTBHE NPOTOKOJOB JHATHOCTHUKU U JICUECHUS
NPUHIUIAM J0Ka3aTeIbHON MEIUIMHBI, MOBBIMIAIOT JIU
MIPOTOKOJIBI TUATHOCTUKHU U JICUCHHSI Ka9YeCTBO MEHUIINH-
CKOH ITOMOIIH, KaK OCYIIECTBISETCS KOHTPOJIb HCTIONb30-
BaHUSI TPOTOKOJIOB TUATHOCTUKU U JICUCHHUS.

AHKETHPOBaHHUE YJaCTKOBBIX TEPANIEBTOB MTPOBOIUIOCH
B MOJMKIMHUKAX BocTaHbIKCKOTO paiioHa I. AJIMaTsl.

Onpoc y4acTKOBBIX T€PAINEBTOB ITPOBOMIICS aHOHUM-
HO, noOpoBobHO. [lepen aHkeTHpOBaHHEM OBLIO MONY-
YEHO YCTHOE JOOPOBOJILHOE COTIacCHe IS Y4acTHs B HC-
CIIeZIOBaHUH.

Bonpocs! kacanuce Bo3pacTa, craxa paboThl, KaTero-
pyH, BeleHHs 1 JieueHus 0obHBIX Al cortacHo mpoToko-
JIaM TUarHOCTUKU U JICUCHHUS.

IIpoBeneno ankerupoBanue 114 ydacTKOBBIX Tepares-
TOB TIOJIMKJIMHUK T. AJMarel, aHaau3 165 aMOymaTtopHBIX
KapT, JUPEKTUBHOM, HOPMATUBHOW, OTYETHOM U TEKYILIECH
JnokymeHTarmu. Bo3pact Bpaueit cocraBun ot 25 10 68 e,
cpennuii Bozpact- 46,5 +1,2 roga. O0mmmii ctax padoThl KO-
nebascst B npezenax ot 1 1o 45 5iet u, B CpeiHeM, COCTaBHUII
11,4+£1,2 rona.

Pacuer uncia HaOMONCHU, HCOOXOMUMBIX IS TIOMTY-
YEHHS TOCTOBEPHBIX OTHOCUTENIBHBIX BEJIHMUUH, ObLT IPO-

u3BezIcH 1o Gopmyie 1:

t2.p.q
NTTAzT O

rae N — Tpedyemoe 9uciio HabIIoIeHNH;
t — KpUTEpPHii 10CTOBEPHOCTH, paBHBIH 2 (1ipu p = 95,0%);
P — ITOKa3aTeNb PACIPOCTPAHEHHOCTH SIBICHHUS;
q=100 - p;
A — TOBEpUTENbHBIA UHTEPBAIL.

Jnst ompezniesieHust JOCTOBEPHOCTH MONTYYSHHBIX TO-
KazareJseil pacCUNThIBaIaCh CPEAHSS OMNOKA TOKA3aTEIIs

o ¢opmyre 2: pq @
n

m==

TJIe M — CPeHsISI ONIMOKa MOKA3aTels;
P — BEelIMYMHA [TOKA3ATEIs;

q — BeJINUMHA, 00paTHas TOKa3aTeio;
N — 9KUCII0 HAOIIOMEHMIA.

CrarucTiyueckas ¥ MaTeMaTHueckas o0OpaboTKa JaH-
HBIX MPOBOJMJIACH C HMCIOJIb30BAaHMEM IaKeTa MPHKIA-
HBIX mporpamm SPSS Bepcust 22.0, Statistica Bepcus 6.0
Ha epcoHabHOM Kommbiotepe Aspire E 15 Intel Core 15
2,8 TTm.

Pe3yabTaThl U UX o0cy:xkaeHue. Pe3yiasTars omnpoca
nokaszanu, 4to Bpaun B 100% cirydasx BiajeroT NpUHIHN-
MIaM# TIPOTOKOJIOB AMArHOCTHKY 1 nederns Al [lpudenm,
86,3% Bpaueil peryaspHO NPUMEHSIOT MX B NPAKTHUE-
CKOH mearenbHOCTH, a 13,7% - Mo Mepe HeoOXOIUMOCTH,
p<0,05.

Bpaun BeIcmIe# kateropun (91,7%) ormernmnm mon-
HOE COOTBETCTBHE NMPOTOKOJIOB ANArHOCTHKH M JICICHUS
MPUHIONIAM JIOKA3aTeIbHOW MEIUIMHBI W IIHMPOKO HC-
MIOJIB3YIOT MX B MPAKTUUECKOH NEATEIbHOCTU. Y Bpadei
I m Il xareropuii KOMIUIaGHTHOCTB cocTaBuia 79,3%
n 64,0%, coorBercTBeHHO. HU3Kas NpHUBEPKEHHOCTH
(55,6%) k MpUMEHEHHIO TPOKOJIOB JHATHOCTUKU W JIe-
yerns Al' HaOmionaeTcst y aui 6e3 KBaTH(pUKAITMOHHBIX
KaTEeTOPHH, T.€. y JIUI[ C BpaueOHBIM CTaXKeM 10 5 JeT. (Ta-
omuma 1).

Ta6ﬂu14a 1. Ilokazamenu NPUMEHEHUs nPOMmOKO106 OUACHOCMUKU U JICYUCHUSL epavamu ¢ ydemom ux kamecopuu

Bpau/Karteropus IIpuMeHeHne MPOTOKOJIOB He npnMeHeHne MPOTOKO0JIOB
36- 0e3 kareropuu 20 (55,6%) 16 (44,4%)
25 - 2 xareropus 16 (64,0%) 9 (36%)
29 - 1 kareropust 23 (79,3%) 6 (20,7%)
24 - BpICIIas KATETOPHS 22 (91,7%) 2 (8,3%)

Bcero — 114 Bpaueii

81 (71,1%)

33 (28,9%)

Tabnuya 2. Ilokazamenu coomeemcmsus eedeHus: 60nvHvIx Al npomokonram OuasHOCMUKU U j1eyeHus

Bospacr Koauuecrso | CooTBeTCTBHE MPOTOKOIY AMATHOCTUKHU | C0OTBETCTBHE MPOTOKOJLY JieYeHUsI
MalMEeHTOB MalMEeHTOB I[a HeT aa HET
o 35 ner 6 6 (3,6+1,45%) 0 (0%) 4 (2,4+1,19%) 2 (1,24+0,85%)
35— 55 ner 75 66 (40,0+3,81%) 9 (5,4+1,77%) 69 (41,8+3,84%) 6 (3,6+1,45%)
55 ner u Gornee 84 72 (43,7+3,86%) 12 (7,34£2,03%) 75 (45,5+3,88%) 9 (5,5+1,77%)
Bcero 165 144 (87,3+2,59%) 21 (12,7+£2,59%) | 148 (89,7+2,37%) | 17 (10,3+2,37%)
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B nporiecce ananu3za aMOyJaTOpHBIX KapT BBISBICHO,
YTO MPAaKTHYECKHE Bpauu B MPOIECCe BEICHUS TallCH-
TOB HEBCCTIa NPUIACPKMUBAIOTCA IMPOTOKOJIOB AUArHOCTH-
KM U JIeueHUs], yTBepkaAeHHbIX M3 PK.

[TpoBeneH ananu3 165 amOynaTopHbIX KapT OOJIBHBIX
AT Pesynprarel ananuza mokazanu 4to, 87,3£2,59% u
89,7+2,37% manueHToB BeayTCs B TIOJTHOM COOTBETCTBUU
C MIPOTOKOJIAMH JIMArHOCTHKH M JICYEHUS], HE TOJTHOE CO-
OTBETCTBHE BbIsIBICHO Y 12,7+2,59% u 10,3+2,37%, co-
OTBETCTBEHHO, p<0,05 (Tabnuna 2).

YCTaHOBJIEHO COOTBETCTBHE TPOTOKOJIAM JIMAarHOCTHKH
y 6 (3,6+1,45%) nanmeHToB A0 35 €T, HECOOTBETCTBHE —
0. B Bo3pacte 35-55 net: cootBeTcTBUE - Y 66 (40+3,81%)
OonbHBIX, HecooTBeTcTBHE - Y 9 (5,4+1,77%) nauuenTos. B
BO3pacte 55 u cTapiie JIET COOTBETCTBUE MTPOTOKOJIAM JTa-
THOCTHKH BbISBIICHO Y 72 (43,7+3,86%) OOJNBHBIX, HECOOT-
BerctBHE — Y 12 (7,3+2,03%) narmeHTos.

CoOTBETCTBHE IMPOTOKOJAM JICYECHHS B BO3PACTHOI
rpynime 1o 35 ner BoisiieHo y 4 (2,4+1,19%) nanuen-
ToB, y 2 (1,240,85%) — HEe COOTBETCTBOBAJIO; B BO3pac-
Te 35-55 7eT COOTBETCTBHME NPOTOKOJAM JICUEHUS BBI-
siBJIeHO y 69 (41,8+3,84%) OoJbHBIX, HE COOTBETCTBHE
-y 6 (3,6+£1,45%) manueHToB; B BO3pAcTHOM rpymme 55
et u Ooynee COOTBETCTBHE MPOTOKOJIAM JieueHus: - 75
(45,5+3,88%) ciyuaes, He cootBeTcTBUC — 9 (5,5+1,77%)
(Tabmua 2).

C uenplo yaydllleHds TpOTHO3a 3aboyieBaHus, Mpe-
JIOTBpAILICHUs pa3BUTHUs HH(apKTa MUOKap/ia, BHE3AHON
CMepTH, LepeOpOBACKYISIPHBIX OCIOKHEHNH, BpauH B Jie-
YEHUH TaleHTOB ¢ AT cTpeMsTcs K LeJICBOMY YPOBHIO
AJl <140/80 MM pT.cT.
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AmnHanu3 aMOyIaTOpHBIX KapT MOKAa3ajl, 4To B Pe3yJIbTarTe
npoBeieHHoro JieueHus 28 (24,6+4,03%) Bpaueit, rocTurmm
neneBoro 3HaueHust A/l <140/80 mum pr.ct. y 30% nanueHToB
c AT, 24 Bpaua (21,043,82%) —y 25%, 17 (14,9+3,34%)- y
20%, 14 (12,3+3,08%) —y 15%, 19 (16,7+3,49%) —y 10%,
12 (10,5+2,87%) — y 5% (tabnuria 3).

CornacHO KJIMHUYECKUM MTPOTOKOIAaM AMArHOCTHKH U
neyenus Al mpu Ha3HaYEHUHM AHTUTUIICPTEH3UBHOHN Te-
paruy 1JIaHOBbIE BU3UTHI OOJBHOTO K Bpady JUIsl OLICHKH
MEPEHOCUMOCTH, YIPPEKTUBHOCTH U OS30MACHOCTH JIeue-
HUS, a TAaK)Ke KOHTPOJIS BBIMOJHEHUS IOJYYEHHBIX pe-
KOMEHJIAIMH, IPOBOAATCS C MHTEPBAIOM 2-4 HeIeNnu 10
JIOCTYOKEHUS 11eneBoro ypoBHsi AJl (OTCpOUYeHHBIN OTBET
MOXET IMOCTENEHHO Pa3BUBAThCS HA MPOTSHKEHUH MEPBBIX
nByx Mecsies). [locne TOCTHKEHHUS LENeBOr0 YPOBHS
AJl Ha (oHe MPOBOANMON Tepanuy CIeIyIONINe BU3UTHI
JUI TIAI[CHTOB CO CPeJHUM U HMU3KHM PHUCKOM, IJIaHH-
PYIOTCSI C UHTEPBAJIOM B 6 MECSIIEB.

B nensix onpezesneHust coONONEHUST TIPOTOKOIIOB Be-
nenust nun ¢ Al mpoBeieH aHAIU3 MOCEUICHUH MaIueH-
TaMH Bpadei, 4TO MO3BOJIUIIO OLIEHUTH MPUBEPKEHHOCTh
COOJTIOICHUSI CTAHAPTOB TUATHOCTUKU M JICUCHUSI OO0JIb-
HbIX AT

W3 Tabmuuet 4 siBeTByeT, uto 1 pa3 B Hezpeno, 1 pa3 B
2 Henenu W pa3 B Mecsll Bpaua nocemarot 112 (67,9%)
nanueHToB. Huskas OTBETCTBEHHOCTh 3a 3/10POBBE CO
CTOPOHBI ITAIIMEHTOB U Bpadei Habmonaercs B 53 (32,1%)
ClIydasix.

Kak u3BeCTHO, OCHOBHBIMH TpYIIaMH MpENaparos,
KOTOpBIE TOJAXOASAT M PEKOMEHIYIOTCA A HadaJabHOM
U NONACPKUBAKOUICH AHTUTUIICPTEH3UBHON TEpaluu B

Tabnuya 3. Iayuenmoi, docmuzuiue yenesoll yposeHb apmepudibHo20 0asieHUs.

KosnyecTBo Bpaueit
JocTu:keHue nesieBoro ypopusi AJl cpeau nauneHToB
Aoc. %
5% 12 10,5+2,87
10% 19 16,7+3,49
15% 14 12,3+3,08
20% 17 14,9+3,34
25% 24 21,0+3,82
30% 28 24,6+4,03

Tabnuya 4. Yacmoma nocewjaemocmu donvrvimu ¢ AI” yuacmrosoeo epaua

KommaectBo MMalImucHTOB

YacroTa nocenieHui
Aoc. %
1 pa3 B Hezemto 8 4,8+1,66
1 pa3 B 2 HEmenHN 27 16,4+2,88
1 pa3 B Mecsilg 77 46,7+3,88
1 pa3 B 6 mecs1eB 28 17,0+£2,92
1 pa3 B oz 18 10,9+2,43
Memnee 1 pa3a B TO7 7 4,2+1,56
Bcero 165 100
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Puc. 1. Yacmoma ucnonvzosanus npenapamos npu AI’

BHUJIC MOHOTEPAIIUU WIN B ONPEIETICHHBIX KOMOMHAIIMSIX
SIBJISIIOTCSL: JIMYPETUKU (THA3UbI, XJIOPTAINIOH U MH/Ia-
namun), 6eTa-0J0KaTOphl, AHTATOHUCTBI KaJIbIUS, HHIH-
outopsl AIID u G10KaTOPbl PELENTOPOB AHTMOTEH3MHA.
B oT0i cBsA3M NpOBENIEH aHAJIN3 IPUMEHEHUSI aHTUTUIIEP-
TEH3MBHBIX NpernaparoB. JlaHHOe HccieaoBaHUE MpoBe-
JICHO MHOKECTBEHHBIM BBIOOPOM, TaK KaK IPH aHAJIU3e
TOJIyYeHHBIX JIAaHHBIX BpauyaMH ObUIM HCIIOJIb30BaHbI He-
CKOJIBKO TIPeraparoB, OTHOCSIIMXCS K PasHbIM TPYIIaM.
Bpauu yacro nazHauaror uHrHOHTOpHl AIID — 88,6+3,0%,
MOYCTOHHBIC CpezcTBa U Oera-Onokaropel — 86,0+2,4%,
3aTeM CIICMYIOT OJIOKATOpbl aHrHoTeH3uHa — 32,5+4,4%,
TUIONUIUAEMUYECKHe cpeficTBa — 28,1+4,2%, npenapars
LEHTPaJILHOTO AeiicTBrs — 23,7+4,0% 1 aHTarOHUCTHI Kajlb-
st — 14,0+4,3%. Pexxe HazHauarotcst HUTparhl — 9,6+2,8%,
munieBsle qo6asku — 0,9+0,9% u npyrue npenaparsl - Baiu-
1011, KopBaiion, oapairud (7,0+2,4%), puc. 1.

B mpotokosie OroBopeHo, YTO MOHOTEpAIUsS MOXKET
3¢ deKkTUBHO CHU3UTH A/l UL Y OrPaHUUEHHOTO YUCIIa
OonbHbIX Al (HM3KHI ¥ yMEpEHHbIH cepJedHO-COCYIIH-
CTBI PUCK), @ OOJIBIIMHCTBY MALUESHTOB IS 1OCTHKEHHS
koHTpOsIsE AJl TpeOyeTcst KOMOMHAIUS KaK MHHUMYM W3
JIBYX TPENapaToB.

B nccnenyemoii rpynne npu Al” Bpaun mpeamounTaoT
KOMOMHAIIMIO TIpenaparoB, 0 ueM coobmmin 58,8+4,6%
Bpauel, MOHOTEpANui0  HUCHONB3YIT  27,244.2%,
14,0+3,2% Bpaueit He CMOIVIM OTBETUThH HAa JAHHBIN BO-
npoc (puc. 2).

[Ipu BBIOOpE aHTHUIHMIIEPTEH3UBHOTO Ipernapara Mo-
CJIe BBIMUCKU OOJILHOTO M3 cranuoHapa 74,6+4,1% Bpa-
4yell PYKOBOJCTBYIOTCSI PEKOMEHJAIMSMH CTallMOHApa,
20,2+3,8% Bpaueii BbIOMpaOT Tpenapar mo (akry ero
HaQJIMYMSI B CIHCKE JIEKAPCTB 110 OECIIaTHOMY OTITYCKY.
2,6+1,5% Bpaueil pyKOBOACTBYIOTCS IIPEANIOYTEHUEM T1a-
LIMEHTA, CTOJIbKO JK& Bpadyell YYUTHIBAIOT (DUHAHCOBBIN
aCIeKT MpH BbIOOpe npenapara st iedenust Al
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B MouoTtepanus

O KombuHIpoEaHHBIE
[IpenapaTsl

O 58.8%

B 3aTpyIHAOCE OTEETHTE

Puc. 2. IIpumensemocmo maxkmuxu nevenus AI" spavamu-
DECNOHOeHmamu

93,9+2.,2% Bpauel-pecrnoHJCHTOB B CBOEH MOBCE-
HEBHOHM MpaKTUKE HUCIOJIb3YIOT JaHHbIE CAaMOKOHTPOJIS
apTepUANTBHOTO JABJICHHS MAIUCHTAMU JIJIsl PEIICHUS BO-
poca 0 KOPPEKLUHU JIeUEHUSI.

B oO0menpuHsATON mpakTHKE, BHIOOP TAKTHKH Jicue-
HHUS 3aBUCUT OT MCXOJMHBIX JIAHHBIX IMAllMEHTa, a TaKXkKe
€ro OTBETA Ha JICYCHHE: NP HEOOIbIIOM NOBIIICHHHA AT’
Y HU3KOM PHUCKE CEPIIEYHO - COCYIOUCTBIX OCJIOXKHEHHI
yanie NPUMEHSIETCs] MOHOTEpanusi, Mpu HeJOCTaTOYHOM
3(h(GEKTUBHOCTH KOTOPOU MPOUCXOIUT 3aMEHA Ha JIPyron
mpernapar JIn00 MOBBIIIACTCS 71033, €CIHM 3Ta Mepa OKa-
KeTcss Hed(PEKTUBHOW, MPUMEHSICTCS MOHOTEpaIus B
MaKCHMAaJbHOHM J103€ MO0 momdupacTcss KOMOWHAIHS C
npyrum npenapartom. [Ipu AT II-1II crenenu u BeICOKOM
CEPICYHO-COCYIUCTOM PHCKE Yalle HAa3HAYaeTCs KOMOU-
Halws 2 TpernapaToB, Kotopas npu Hed()(HEKTUBHOCTH
MOBBILIAETCS 1O MaKCUMaJbHOW [103bl WM 3aMEHSETCS
Ha JPYTyr KOMOHWHAIUIO, TAK)KEe BO3SMOXKHO JI0OaBJICHUE
TPETHETO Mpenapara.

B npoBeaeHHOM UCCIEOBaHUU, MPU HEIOCTATOU-
HOW 3(p(pEeKTUBHOCTH HU3KHX WM CPEIHUX JI03 Iperapara,
69,3+4,3% Bpaveil yBenuuuBain 103upoBky, 21,14+3,8%
- MeHsanM npemnapar. 6,1+2,2% Bpadell B Takux ciyda-
sIX 00ABISLIH HEOOIBINYIO JTO3y BTOPOTO Iperapara, a
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3,5+1,7% BbIOMpanu Apyrue MOAXOAbl K JICUSHHUIO - JI0-
OaBIICHHE TPETHETO Mpernapara, 3aMeHa Ha JPYTyH KOM-
OMHAIINIO, T00ABICHIEC HUTPATOB, O0JIAMAOIINX Ba30IM-
JIATAllMOHHBIMU CBOWCTBaMU (puc. 3).

B yBeIMYEeHUE JO3UPOBKU

6.1 3.5

3aM€Ha Ipenapara

¥ jj06aBIeHUe MaJIoi
JI03BI BTOPOTO
nperapara

B pyrue noaxonsl K
JICYCHUIO

Puc. 3. Takmuka neuenusi npu HedOCmamounou s¢pgex-
MUBHOCMU HUZKUX U CPEOHUX 003 npenapama

B xome mccnenoBaHns W3yYeH MCTOYHUK IMTONYUYCHHUS
nHPOPMALINH, KOTOPHIM PYKOBOICTBYIOTCS BpaYd TPH
BEIOOpE aHTUTUIIEPTEH3UBHON Tepamuu. Ocoboe BHIMA-
HUE YIENSeTCS TPUBEPKEHHOCTH COOIONEHUS HAIHO-
HAJTBHBIX U MEXTyHAPOIHBIX TPOTOKOJIOB JHATHOCTUKH U
nedeHns. B 0CHOBHOM, PyKOBOJICTBOBAJINCH HAIIMOHAIH-
HBIMHA M MEKIYHAPOIHBIMH CTaHAApTaMH JICICHUS, TaK
KaK OHH 00€CIIeUuMBAIOT ONTHUMAIBHBIN BBEIOOP MPUMEHS-
€MBIX aHTUTHIIEPTEH3UBHBIX IIPENapaToB B 3aBUCHMOCTH
OT 3THOJIOIMHU U naToreHesa Al, OCHOBaHHBIX Ha IPUHIU-
ax J0Ka3aTeIbHON MEIMIIUHBI.

90.0 82.0%
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300
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10.0 e 1.2% 3.6% 21%
0.0 _—

N
S onn

u Mudopmarma, nmpeacTaBIeHHas MeANPeACTaBHTEIAMH
¥ HanpoHaTbHEIE H MEXIyHapOJHEIE CTaHIapTHI JedeHAT

¥ Marepraisl KOHGEpPEHIHH, CHMIIOZHYMOB

B CoBeTEI KOJLTIET, YCTHEIE PeKOMEHJALHH 3KCIIEPTOR
Puc. 4. Pacnpedenenue evibopa ucmounuxkos uHgopma-
yuu epavami

CormacHO JaHHBIM pHUC. 4, OONBIIMHCTBO Bpadel
(82,0£3,6%) cnemyroT craHgapTam JICUCHHS IIPU Ha3Ha-
YEHUH AaHTUTHIIEPTEH3UBHOTO mpemnapara, 9,1+2,69% B
3TOM BOIIPOCE AOBEPSIIOT JIUIHOMY OTBITY, 5,6+2,15% -
MarepuagaM KoHpepeHIui n cuMnosnymos, 1,2+1,02%
- nHdopManny, NPeICTaBICHHOW MEIULMHCKUMH Hpe]-
cTaBUTENsIMH, a 2,1+1,34% Bpadeil npucIymmBaoTCs K
COBETaM KOJUIET, YCTHBIM PEKOMEHJALMsIM SKCIIEPTOB.

Ha ocHOBaHMHU pe3yibTaToB IPOBEAECHHOIO HCCIIENO-
BaHU CJIEAYeT 3aKIFOUUT!

1. Bpaun B 100% cimyuaeB 03HAKOMJICHBI U BIAACIOT
MIPOTOKOJIAMHU JUATHOCTUKHU M jedeHus, 86,3% Bpaueit
PEryJIsipHO NPUMEHSIOT UX B MPAKTUYECKOW JIesATelb-
HOCTH.
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2. OnpezeneHo, 4YTo MpH MPOBENECHUU JUATHOCTHYE-
ckux Mmepornpustuii B 87,3£2,59% u JieueOHBIX MaHUITY-
nsiuit B 89,7+2,37% cnydaeB coOM0Aa0TCs TPOTOKOIIBI
JIMATHOCTUKHU U JICUYEHUs, OCHOBAHHBIE HA MPUHITUIAX JI0-
Ka3aTeJbHOW MEIUIINHBI.

BoisiBrieHsl  ciydan  HECOONIOACHMSI  CTaHAApPTOB
IuarHoctuku B 12,742,59% cnydaeB u JNe4eHUs - B
10,3+2,37%.

PesynbTrarhl MpOBECHHOTO UCCIETOBAHMS JUKTYIOT
HEOOXOIUMOCTh TOBBIIICHUS CAHUTAPHOW I'PAaMOTHOCTH
o Bompocam puckoB Al" cpean HaceneHust U COBEpIICH-
CTBOBaHHsI MOTHBAIIMOHHBIX Pa0OT Cpeau Bpaueii mo Gop-
MHUPOBAHHUIO MPUBEPKCHHOCTH COOJTIONCHHUIO TIPUHIIUITOB
JI0Ka3aTeIbHON MEIUIINHBI.

Ha ocHOBaHWYM TOMYUYEHHBIX JaHHBIX OMpeAesieH He-
JIOCTaTOYHBII YpPOBEHb COJUIAPHOW OTBETCTBEHHOCTH,
KaK CO CTOPOHBI MAIMEHTOB, TAK U CO CTOPOHBI Bpavei.
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SUMMARY

COMPLIANCE OF DOCTORS TO PROTOCOLS
IN DIAGNOSTICS AND TREATMENT OF ARTE-
RIAL HYPERTENSION

Uteuliyev Y., Mukhamejanova G., Bapaeva M.,
Saktapov A., Niztayeva E., Zhaksylyk A.,
Atarbayeva V.

Kazakhstan's medical university «KSPH», Almaty, Ka-
zakhstan

Based on the study, data on the compliance of physi-
cians in compliance with national and international pro-
tocols for the diagnosis and treatment of hypertension
based on the principles of evidence-based medicine were
revealed.

The obtained data testify to the presence of facts not
observing the recommended protocols.

In addition, on the basis of the data obtained, insuffi-
cient level of joint responsibility was determined, both on
the part of patients and on the part of doctors.

The result of not full compliance with the protocols for
diagnosis and treatment of hypertension, as well as insuf-
ficient adherence to the principles of joint responsibility
were facts not reaching the target level of blood pressure.

This work allows us to determine the further path of
development of studies on arterial hypertension and en-
suring all levels of prevention.

Keywords: Arterial hypertension, compliance, joint re-
sponsibility, antihypertensive therapy, arterial pressure.
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KOMILIAEHTHOCTH BPAYEW MMPOTOKOJIAM
JTUATHOCTUKH W JIEYEHUSI APTEPHAJIb-
HOW T'MIEPTEH3UU

Yr1eyaues E.C., Myxamen:xanosa I.E., Banaesa MLK.,
CakranoB A.K., Huzraepa J.H., Kakcbuibik A.A.,
Arap6aesa B.III.

Kaszaxcmanckuii meouyunckuii ynueepcumem «BIIO3»,
Anmamoi, Kazaxcman

Ha ocHOBaHNM NPOBEJEHHOTO HCCIEIOBaHUS BBISB-
JICHBI JaHHBIE O KOMIUIAGHTHOCTHU Bpadeil B COONIONCHNT
HAIMOHAJIBHBIX U MEKAYHAPOIHBIX MPOTOKOJIOB IHAarHO-
CTHKH U JICYCHHS apTePHaIbHON TMIIEPTEH3NH, OCHOBAH-
HBIX Ha NPHUHIMIIAX JOKa3aTeIbHOW MemuuuHbl. [lomy-
YEHHBIE JJAHHBIC CBUICTEIBCTBYIOT O HATNINHU (DAKTOB HE
COOMIONEHHS PEKOMEHAYEMBIX IPOTOKOJIOB.

Ha ocHOBaHMM MONTYyYEHHBIX JaHHBIX OINPEAENIEH He-
JIOCTaTOYHBIM YpOBEHb COJMIAPHON OTBETCTBEHHOCTH,
KaK CO CTOPOHBI ALIMEHTOB, TaK ¥ BPaueH.

PesynbraToM HEMOIHOLIEHHOTO COONIOICHNS TIPO-
TOKOJIOB JMArHOCTUKHU W JICUCHMSI apTePUAIbHOMN THIIep-
TEH3WH, a TaK)Ke HEJOCTaTOYHOW IPUBEPKEHHOCTH K
MPUHIONIAM COJIMIAPHONH OTBETCTBEHHOCTH IIOCITY KHIIH
(haKTBI HE TOCTHKEHUS LIEIEBOTO YPOBHS apTEePUAIbHOTO
JIABIICHUSI.

JlarHas paboTa MO3BOJISET ONMPEACTHNTh JalbHeHIee
HAIpaBJICHHE Pa3BUTHUS TAKTUKH JICUCHHUS apTEePUAIbHOM
TUMEPTEH3NN U 00ecIieueHNs BCeX ypOBHEU Mpoguirak-
THKH.
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KJIMHAKO-IICUXOJOT MYECKHUE KOPPEJISIIIUMA Y BOJIbHBIX ®UBPOMUAJITUENA

13Cyaeiimanosa II1., “I'pexos P.A., ?360poBckas U.A.

!@edepanvroe cocyoapcmeennoe broddicemnoe Hayuroe yupexcoenue « Hayuno-ucciedosamensckuti uHCmumym
KAUHUYECKOU U IKCNepUMeHmaivrol peemamonocuu um. A.b. 36oposckozoy, Boneoepao,
2@edepanvroe cocydapemeentoe 6100cemHuoe 06pa306amebHoe YUpexicoeHue 8blcule2o 00paz068anus.
«Boneoepadckuii cocyoapcmeennulii Meouyunckull ynueepcumem» Munucmepcmea 30pagooxpaneHust
Poccuiickoit @edepayuu, Dedepanvroe 20cyoapcmeennoe agmoHOMHOe 00PA3068amMeIbHOe
yupesicoeHue gvicuteco 0opazosanus « Boneoepadckuil eocyoapcmeennbiil ynugepcumemy, Poccus

Oubpommanruss (OM) mnpencraBnseTr coboil BHe-
CyCTaBHOE pEBMaTH4eckoe 3a0oieBaHME, KOTOpOE Xa-
pakTepu3yeTcsl TEeHEpaIM30BaHHON MBIMICYHOH OO0,
YTOMIISIEMOCTBIO CKEJIETHOW MYCKYNaTypbl U CHIDKEHHEM
YpOBHSI 00JIEBOTO TOpOTa MPH MaJBIANKA B ONPEEICH-
HBIX 9yBCTBUTENBHBIX ToUKax [7,8,10].

CornacHO JaHHBIM JINTEPATYPBI, OYCBUIAHBIMHU TIpeE-
JUKTOPAMHU Pa3BUTHSI M KIMHUYECKOH JEKOMIICHCANU
TedeHNs1 (PUOPOMHUAIITHN MOTYT SBIATHCS NCHXOIOTHYE-
ckue (akTopsl paznuyHoro rana. Ha memxocomarmnue-
CKHI XapakTep 3a001eBaHNs yKa3bIBACT BEICOKAS YACTOTa
y OONBHBIX (HYHOpOMHANTHEN COMYyTCTBYIOIINX HEBPOTH-
YECKUX PACCTPOMCTB (empeccusi, TPeBOra, aCTeHHs); OT-
CYTCTBHE BHIMMBIX OPTaHNYECKUX MTPUINH BOSHUKHOBE-
HUSI 00NN M IPYTHX KIMHUYECKUX CHMIITOMOB, a TaKKe
TPYAHOCTH KOHTPOJIIMPOBAHUS U CAEPKHUBAHMS 3a00/eBa-
HUS TIPH H30JIMPOBAHHOM JIEKapCTBEHHOU Teparuu [6-9].

[lepcreKTMBHBIM MPEACTABISIETCS] N3YUEHHE JIMIHOCT-
HBIX OCOOCHHOCTEHN TMAIMEHTOB U MX BIMSIHHS HA PA3BHTHE
¢ubpomuranTru. VIMEHHO JIMYHOCTHBII acleKT peakiiy Ha
00JIe3Hb 3aHUMACT IIEHTPATBHOE MECTO B OCHOBE (hOPMHPO-
BaHUS BHyTpeHHeW Kaptunbl 6one3nn (BKB) [2]. I1aromo-
THYECKast PEaKIyst TNIHOCTH Ha 3a00JIEBaHNUE YaCTO BHICTY-
TIaeT B Ka4eCTBE JEKOMIICHCHPYIOIIETO (hakTopa, 3aIrycKast
TICHXO0COMAaTHIECKIE MEXaHU3MBI pa3BUTHS O0me3HH [4].

HccrnenoBanne NCUXOCOMAaTHYECKUX COOTHOIIEHHH
pu GUOPOMHANTHN MO3BOJHT: 1) BEIIBUTH IICUXOTEpa-
TIEBTHYCCKUE «MUIICHI» ¥ OOMBHBIX (hrOpoMuanTuei; 2)
TIOBBICUTH WHIMBH/YaIbHBIC aJallTHBHBIC BOZMOKHOCTH
TaIenTa; 3) pa3paboTaTh MEeJTOCTHBIN TepareBTHIeCKAN
TIOXO0]], TIO3BOJISAIOMINN TapMOHUYHO YYUTHIBaTh M HC-
MI0JTb30BATh METUKAMEHTO3HBIE, ICHXOIOTHYECKHE U CO-
IIUAJTbHBIC BO3MOKHOCTH JICUCHUSL.

Lenpro mccienoBaHusl SIBUJIOCH W3YUYEHHE OCOOCH-
HOCTEH TICHXOIOTHYECKOTO pPearupoBaHus, B YaCTHOCTH,
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MHTEPHAJIBHOCTH B OTHOIICHWH 370POBbS M YPOBHS He-
BPOTHUYECKUX HAPYIICHUH y OOMBHBIX (puOpoMuanTrueit B
3aBUCHMOCTH OT MHTCHCHBHOCTH TIPOSIBIICHNSI OCHOBHBIX
KIMHUYECKIX CHMIITOMOB 3a00JI€BaHMS.

Marepuan u meroabl. [IpoBeeHO KOMILIEKCHOE
KIIMHUKO-TICHXO0Jorndeckoe obcnenoBanne 100 xeH-
mwH, OONBHBIX (QuOpoMmanTHeil, B Bo3pacte oT 24 10
51 roma. Tak kak QuOpoMHanTHs HE MMEET OOIICTpH-
3HAaHHOM KIacCU(PUKAINNU 110 TSHKECTH TEUCHHSI, B HAIIEM
MCCIICZIOBAaHNN WHTEHCUBHOCTD KJIMHHYECKHUX IPOSBIIE-
HUM paHXMpOBaJach C IOMOIIBIO BU3YaJIbHOM aHalo-
roBo#t mkanel (BAII) n onermBanacek B 6amtax ot 0 10
10. Inamazon 0-3 6amioB COOTBETCTBOBAJ OTCYTCTBHIO
WA Ccaboi BBIPAKCHHOCTH CHMIITOMA, THAnazoH 4-6
0armIoB — yMepeHHOH MHTEHCHBHOCTH W Iuama3oH 7-10
6a/I0B — BBICOKOH MHTEHCHBHOCTH KIMHHYECKHX IIPO-
ABJICHUH. VIHTEHCUBHOCTh OCHOBHBIX CHMIITOMOB 3a00-
JIeBaHWS OLICHWBAJIACh CYOBEKTUBHO CAMHUM MAalMEHTOM:
M3yJaJach MHTEHCHBHOCTH MBIIIEYHOH U TOJIOBHOM 601H,
YTOMIIIEMOCTH, CKOBAHHOCTH, HapyIIEHHE CHA, KOJIHIe-
CTBO JTMArHOCTUYECKUX OOJIE3HEHHBIX TOUYCK.

Wzyyenne ypoBHS CyOBEKTHBHOTO KOHTPOJISI ITPOBO-
JWJIOCH C TIOMOIIBIO TICHXOAMATHOCTHUECKON METOANKH
«YCK», ypoBeHb HEBPOTHUECKUX HAPYIICHUN M3ydaliCs
o metomuke «YHID» [1,3].

CTaTUCTHUECKUH aHaJIN3 HKCIIEPUMEHTAIbHBIX JaH-
HBIX BBITIOJHSJICS C TIOMOIIBIO MPOTPAMMHOTO TaKeTa
STATISTICA 6.0 for Windows. Bribopodnsie xapax-
TEPUCTUKH BBIPAXKAINCh KaK CpeAHEe + CTaHAapTHOE
otkioneHne (M=3). CBs3b MEXIy KONIWYECTBEHHBIMHU
MpPU3HAKaMH, PACIpEeIeHHEe KOTOPBIX MOAYMHSIIOCH
HOPMAaJbHOMY 3aKOHY, OTPENeIsuIn KOA(PPHUIHESHTOM
koppemsinuu [Tupcona (Pearson) 1, ecnu pacmpenenenne
HE COOTBETCTBOBAJIO HOPMAIBHOMY, TO MIPUMEHSUTN KO3(-
(umrent panroBoit koppersmun CriupMmena (Spearman).
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Pe3ynbraThl M X 06Cy:KIAeHUe. AHAINU3 MOTyYCH-
HBIX PE3yNbTaTOB IMOKa3al, YTO OOJIBIIMHCTBO CPEIHHUX
3HAQUEHUH W3YYEHHBIX KIMHUYECKUX NpOsBICHUN (u-
OpOMHUAJITHK HAXOASITCS B JAMana3oHe 7 OajuioB, YTO CO-
OTBETCTBYET UX BBICOKOW MHTCHCUBHOCTHU: OOJIEBOM CHH-
apom — 7,2+0,16 6amioB, yromisemocts — 7,14+0,14,
WHTEHCUBHOCTEL TOJIOBHELIX 0ojeil — 6,82+0,23 6ainos,
HapyuieHue cHa — 6,66+0,27; KonuuecTBO TUarHoCTUYe-
CKHX OOJIEBBIX TOYEK, B CpeaHeM, cocTaBmio 14,27+0,25.
HckiroucHre COCTaBWIM CPEIHUEC 3HAUCHHS IO IIKaJe
CKOBAaHHOCTH, TJI€ CPCIHUI YMCIOBOM AMAana3oH HE mpe-
Bbiman 5 6amio (4,8+0,23), cOOTBETCTBYS yMEpEHHOMN
UHTCHCUBHOCTHU CUMIITOMOB.

Jons nui ¢ KIMHUYECKUM YPOBHEM HEBPOTUYECKUX
paccTpoiicTB (cBbiie 6 6aysioB) coctaBwia 62,25%. Y
33,5% mnanueHToB PEerucTPUPOBAINCH CYOKIMHUUECKUE
MOKa3aTesld HEeBPOTUYECKUX PACCTPOMCTB (3-6 GaisoB).
B nesom, ycuiieHHe HEBPOTHYCCKUX CUMIITOMOB JI0 KITH-
HUYCCKU BBIPAKCHHOTO YPOBHS OTMEYAJIOCH IO IIKaaM
nenpeccuu (6,46+0,15), acrenuu (6,72+0,17) u TpeBoru
(6,840,98).

CpeHue 3Ha4E€HUS YPOBHS CYOBEKTMBHOTO KOHTPOJIS
1O IIKaJIE 3710pOBbsi M OOJIE3HHU pacrosaraiich B SKCTEp-
HAJIBHOM JHamna3zoHe, COCTaBIsisl, B cpeaHem, 2,87+0,32

6amtoB. OTMeueHHBIE TIOKa3aTeNId YPOBHS CyObEKTHBHO-
T'0 KOHTPOJISI MOTYT CBHUETEIILCTBOBATh O TOM, YTO OOJIb-
IIMHCTBO OONBHBIX (UOpOMHUANTHEH HE CYMTAIOT CeOst
CHOCOOHBIMH KOHTPOJIUPOBATh CUMIITOMBI 3a00JIeBaHus,
KaK M JIpyrue COOBITHS, TIPOUCXO/ISIIIE B UX )KU3HH; CHHU-
MaroT ¢ ce0sl OTBETCTBEHHOCTh 32 PE3yNIbTaThl JICYCHUS,
BO3JIarasi OTBETCTBEHHOCTh M HAJ/ICXK/Ibl Ha Bpayel, Oora,
cyns0y. Takum 00pa3om, OOJNBHOM 3aHIMMACT MACCUBHYIO
MO3UIINI0 B OOpHOE CO CBOMM 3a00JIeBaHUEM, HE JKEIaeT
MPUICPXKUBATHCSI HA3HAYEHHOTO Kypca JICUeHHMsT; He Mpo-
SIBJISIET aKTUBHOCTH B OTHOIICHHH BBINTOJHEHHS MPOQHU-
JIAKTUYECKUX MEPOINPUATUI.

CTaTUCTUYECKUI pacyeT KOPPEeNHOHHBIX B3aUMOC-
BsI3eil MEXIy YpOBHEM CyOBEKTHBHOTO KOHTpOJs (T10
IIKaje 3I0POBbS M OOJIE3HH) U HEBPOTHYECKHMH pac-
CTPOWCTBaMH TPOBOAMJICS B TpyHIax OoJbHBIX (HuOpo-
MHaJNrue ¢ yMepeHHbIM (<7 0ajulOB) U MHTEHCHUBHBIM
(>7 6a10B) MPOSABICHUEM OCHOBHBIX KITHHUYCCKUX CHM-
nTOMOB 3a0osnieBanus. [lomydeHHbIe NTaHHbIE TPUBECHBI
B TaOJIHIIE.

CornacHO TMOJNYYEHHBIM JaHHBIM, y OOJBHBIX (U-
OpoMuanTHell C YMEPEHHO BBIPAXEHHOW CHMITOMA-
TUKOW Ha B3aMMOCBSI3b MEXAY H3y4yaeMbIMU IICHXO-
JIOTHYECKUMH XapaKTEePUCTUKAMU OKa3bIBaJl BIIMSHUE

Tabnuya. Koppenayuonnvie 63aumocensu UHmepHaibHOCHU N0 OMHOWEHUIO K 300P08bIO
U HeBPOMUYECKUX HapyweHull y 601bHbIX udbpomuancuel
6 3a8UCUMOCIU OM UHIMEHCUBHOCTNU KIUHUYECKUX NPOSIGNEHUT

I'pynnbl 60JbHBIX ¢ YMEPEHHOH BHIPAKEeHHOCTHI0 |  ['pynmbl 60JIBbHBIX ¢ HHTEHCHBHBIM MPOSIBJIEHHEM
OCHOBHBIX CHMIITOMOB (pHOPOMUAITHHI OCHOBHBIX CHMNITOMOB (pOpOMHUAITUH
Yromasiemocts < 7 6anoB (N=46) Yromasiemocts > 7 6asnoB (N=54)
A A T 41 A )| T 51
s r=0,081 =-0,292 r=-0,033 r=-0,254 =0,124 r=-0,090 | r=-0,524* r=-0,396
p=0,52 p=0,088 p=0,793 p=0,06 p=0,647 p=0,713 p=0,037 p=0,039*
Hapymenne cHa < 7 6amioB (N=55) Hapymenne cHa > 7 6amtoB (N=45)
s r=-0,030 | r=-0,043 r=-0,126 r=-0,07 r=0,146 r=-0,336 r=-0,135 r=-0,205
p=0,823 p=0,779 p=0,358 p=0,604 p=0,338 p=0,012* p=0,373 p=0,175
MpereuHas 60ib < 7 6amtoB (N=57) MpereuHas 60ib > 7 6amioB (N=43)
s r=-0,271 =-0,360 r=0,091 r=-0,276 r=0,132 r=-0,688 | r=-0,641* r=0,464
p=0,004* | p=0,031* p=0,474 p=0,004* p=0,681 p=0,013* p=0,029 p=0,128
Juarnoctudeckue Touku < 14 (N=37) Juarnoctudeckue Touku > 14 (N=63)
s r=-0,532 r=-0,177 =0,164 r=-0,082 r=-0,032 =-0,368 r=-0,067 =-0,365
p=0,128 p=0,578 p=0,200 p=0,771 p=0,765 p=0,043* p=0,867 p=0,026*
TonoBrast 6016 < 7 6amtoB (N=55) TonoBHas 601 > 7 6aimnoB (N=45)
s =-0,016 | r=-0,109 =-0,223 r=-0,645 =0,154 -0,21 r=-0,682 = 0,086
p=0,907 p=0,425 p=0,101 p=0,132 p=0,31 p=0,166 p=0,231 p=0,97
CxoBanHOCTb < 7 6aymtoB (N=90) CxoBaHHOCTB > 7 6amoB (N=10)
s r=-0,088 =0,329 r=-0,009 r=-0,016 = 0,037 r=-0,287 r=-0,182 r=-0,224
p=0,405 p=0,353 p=0,352 p=0,964 p=0,917 p=0,006* p=0,614 p=0,063
*-p < 0,05 U3 - unmepnanvHocms 6 OmHoueHUU 300P08bA,
A — acmenus, /] — denpeccus, T — mpesoea, 1 — unoxonopus
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TOJIBKO (akTop MbleyHoi Oonu. ITpu aToM skcTEp-
HaJbHOCTH B cdepe 370poBbsi U OONE3HM OTpHUIA-
TEJIBHO KOppeNupoBajia C AaCTEHWEW, JAenpeccued u
unoxouapueit. Takum o6pa3om, paHHAS AUATHOCTHKA
3a001eBaHus, CBOCBPEMEHHOE Ha3HAUCHUE aJIeKBAaTHOM
Tepanuu, B TOM YHCJIE HAMpaBICHHOW Ha KOPPEKIUIO
a(PeKTUBHBIX HApyUICHUH y MAlMEeHTOB, MOTYT CIIO-
c00CTBOBATh MOBBIIIEHUIO YPOBHS CyObEKTUBHOTO KOH-
TPOJIsl y MAIMEeHTa 110 OTHOLICHHIO K CBOeMy 3aboiieBa-
HUIO U TOBBIIICHUIO €ro KOMIIJIAGHCA.

VBenau4yeHue WHTEHCUBHOCTH (=7 0alioB) MblIey-
HBIX OOJIel, HapylIeHUs] CHA, CKOBAHHOCTb, KOJIMUYECTBO
JIUATHOCTUYECKHUX TOYek Oojiee 14, ypoBEeHb Jemnpeccuu
OTPHUIIATENIFHO KOPPETUPOBAIN C HHTEPHAIBHOCTBIO B
OTHOIICHUHU 3/10POBbSl. YPOBEHb TPEBOI'M OOpPaTHO KOp-
peNupoBall ¢ HHTEPHAJIBHOCTHIO B OTHOIIEHUH 3/J0POBBS
npu ycuiieHnu (=7 OaJuioB) yTOMIIIEMOCTH W MbIIIEU-
HBIX OOJIel, a TaKk)Ke OTpPHULATENbHbIE KOPPEISILUOHHbBIE
B3aUMOCBSI3M HAONIONAINCH MO IIKaJIe UITOXOHAPHU TIPH
YBEJIMYCHUH YTOMJISIEMOCTH M KOJIMYECTBa OOJNE3HEHHBIX
Toyek Oonee 14.

Takum oOpaszoM, ycuieHue KIMHH4YecKHXx U addex-
TUBHBIX CUMIITOMOB 3a0oJieBaHUs (Jemnpeccusi, TpeBora,
UTIOXOHJIPHUS) CIIOCOOCTBYIOT YINIYOJICHUIO SKCTEPHAIIb-
HOCTH YPOBHSI CyOBEKTHBHOIO KOHTPOIISL Y OONBHBIX (u-
Opomuanruei. Y nanreHToB CHHKAETCS MOTHBALIUS K Jie-
YEHUIO, BHITIOJIHEHNUIO HEOOXOMMBIX PO(UIAKTHYECKUX
MEpPOTPUATHHA, 00paIIEHHIO 32 METUIIMHCKON MTOMOIIBIO,
YTO, B LIEJIOM, CIIOCOOCTBYET CHIKCHHIO 3()(HEeKTUBHOCTH
IIPOBOJAMMOM TEpalMd U COLMAIBHO-IICUXOJIOIHYECKOM
Jie3aianTauy OOJIbHBIX.

B T0 xe Bpems, Heylaud B JICYEHUM BBI3BIBAIOT
yCHUJICHHE OINYUIEHUs OCCIMOMOIIHOCTH MalMeHTOB,
a, CJe0BaTENbHO, OMOCPEI0BATh POCT HEBPOTHUEC-
CKHX aKIIeHTOB 3a0oneBaHusg. OTMEUYEHHBIE MCHXO-
coOMaTHUYeCKUe B3aMMOCBSI3M y OONbHBIX (huOpomu-
anruei CBUIETENBbCTBYIOT O (POPMUPOBAHHMHM y HUX
HEOCTAaTKOB, CBONCTBEHHBIX COCTOSHHIO «BBIyUEH-
HOU OecrmoMOmHOCTHY», onucanHoii Maprunom Ce-
aurMaHowm [5].

BeiBoabl. IIpoBenenHoe wuccienoBaHue ykasblBa-
€T Ha MPUCYTCTBHE TECHBIX NMCUXOCOMAaTHYECKHUX B3a-
HMO3aBUCUMOCTEH y OONBHBIX (puOpoMuanrueii, 4to
JIUKTYeT HEOOXOJUMOCTh HMHAMBUIYAIBHOTO MOAXO0]a
K MalueHTaM, ydyeTa crenu(uueckoil KIMHUKO-TICHU-
XOJIOTUYECKOW KapTUHBI 3aboyieBaHus, pa3paboOTKH
pacIIMpPEeHHBIX Pea0MINTAIMOHHBIX MPOrPaMM, BKIIIO-
Yarolnx, NOMUMO (apMIIpenapaToB, MCUXOTEpaIeB-
TUYECKHE METOABl: HampUMep, THIHOCYTTECTHUBHYIO
Teparnuo, ayTOreHHYI TPEHUPOBKY, METOZA OMOJIOTH-
Yyeckoil 00paTHO CBs3M, a TaKXKe METOABI TPYNIOBOH,
paLMOHAIBHON U NOBEICHYECKOU NICUXOTEpAIUu, CO3-
JIaHWE TaK Ha3bIBACMBIX IIKOJ JUIsi OOJNBHBIX ¢ Hudpo-
MHUaITHeH, TAe MalueHThl MOTIIM OBl MOJTy4YaTh HOJIHYIO
nH(pOpMaIMIO 0 CBOEM 3a00JIeBaHUU U 00y4aThbcs KOH-
TPOJIUPOBATH €TI0 CUMIITOMBI.
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SUMMARY

CLINICAL AND PSYCHOLOGICAL CORRELA-
TIONS IN FIBROMYALGIA PATIENTS

L3Suleymanova G., ?Grekhov R., “Zborovskaya I.

!A.B.Zborovski Research Institute for Clinical and Ex-
perimental Rheumatology, Volgograd; *Volgograd State
Medical University, *Volgograd State University, Russian
Federation

The features of clinical symptoms, neurotic disorders
and the level of subjective control were studied in patients
with fibromyalgia. The analysis of relationship between
the level of subjective control and neurotic symptoms (as-
thenia, depression, anxiety, hypochondria) depending the
severity of main clinical manifestations of the disease was
carried out. It was found that high intensity of fatigue,
muscle pain, stiffness, insomnia, and an increase in the
number of diagnostic tender points contribute to the for-
mation of inverse correlation between the level of subjec-
tive control and neurotic disturbances. Thus, the increase
of the externality of the level of subjective control allows
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indicating to the formation of patients’ passivity in rela-
tion to their disease, the lack of adherence to prescribed
course of treatment (low compliance). Although drug
therapy is the main component of complex treatment of
fibromyalgia patients, patients require significantly more
— successful treatment requires active involvement of pa-
tients in the therapy process, as well as changes in their at-
titudes and lifestyle, which can be achieved by training in
so-called “schools” for patients, use of psychotherapeutic
methods.

Keywords: fibromyalgia, level of subjective control,
anxiety, depression, asthenia, hypochondria.
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K/IMHUKO-IICUXOJOI'MYECKHUE KOPPEJIA-
M1 Y BOJbHbIX ®UEPOMUAJITHUEN
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I@edepanvroe eocydapcmeennoe 6i0dxcemnoe HayuHoe
yupesicoenue «Hayuno-uccredoeamenvckuil uncmumym
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A.B. 360posckozo», Borcocpao; *Dedepanvroe 2ocydap-
cmeenHoe 0100dcemHuoe 06paz06ameNbHOe YUPeltcOeHUe
svicue2o obpaszosanus «Boneoepadckuii eocyoapcmeen-
HbLL MeOuyuHCcKull ynugepcumemy Munucmepcemea 30pa-
sooxpanenust Poccuiickoi @edepayuu, Dedepanvioe
20Cy0apcmeenHnoe asmoHOMHOe 00pA308aMeNbHOEe V-
pedicoeHue gvicuieco obpazosanus «Boneoepadckuii cocy-
dapcmeennulil ynusepcumemy, Poccust

VY 6onbHBIX (UOpOMHAITHCH HU3YYCHBI 0COOCHHOCTH
KJIMHUYECKMX CHMITOMOB, HEBPOTHMYECKHX HapyILICHUI
U YpOBHS CcyObeKTHBHOTO KOoHTpons. IIpoBeneH anamms
B3aUMOCBSI3H YpPOBHSI CYObEKTHMBHOTO KOHTpPOJSI M He-
BPOTHYECKUX CUMITOMOB (aCTECHUSI, ACTIPECCHsI, TPEBOTa,
UIOXOH/IPUS) B 3aBUCHMOCTH OT CTENCHU BBIPAKECHHO-
CTH OCHOBHBIX KJIMHHYECKHX IMPOSIBJICHUI 3a00/IeBaHUs.
YCTaHOBIICHO, YTO BBICOKAs MHTEHCUBHOCTH YTOMUIIsIC-
MOCTH, MBIIICYHBIX 0OJIeH, CKOBaHHOCTH, TUCCOMHHH, a
TaK)Ke YBEIIMUCHHE KOJMYECTBA JUArHOCTHYECKHX 00-
JIE3HEHHBIX TOYEK CIOCOOCTBYET (OPMHUPOBAHUIO 00paT-
HBIX KOPPEISIIHOHHBIX B3aUMOCBSI3el MEXIY YpPOBHEM
CyOBbEKTHBHOTO KOHTPOJISI U HEBPOTHUECKHUMHU PACCTPOH-
crBamu. Takum o0pa3oM, yriyOieHne SKCTEPHAILHOCTH
YPOBHSI CyOBEKTHBHOTO KOHTpOJISI ITO3BOJISICT YKa3aTh
Ha (OPMHUPOBAHHME TEHJCHIUH K MACCUBHOCTH MalMCH-
TOB B O0pb0e co cBoMM 3a00JIeBaHHEM, HEXKEIaHHe MPH-
JICPIKUBATHCS HAa3HAYCHHOTO Kypca JiedeHUs! (HU3KUH
KOMITIaeHC). XOTs MEIMKAMEHTO3HAs! Tepanus sBISIETCS
OCHOBHBIM KOMITOHEHTOM KOMIUIEKCHOTO JICUEHHsI OOJTb-
HBIX (PUOPOMHUANTHEH, MAMEHThl TPEOYIOT 3HAUUTEIBHO
0OJIBILIETO — YCIICHIHOE JIeueHHe TpeOyeT akTHBHOTO BO-
BJICUCHHMSI TIALUESHTOB B MPOIIECC TEPAIHNH, a TAKKE U3Me-
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HEHMSI UX YCTAHOBOK M 00pa3a KHM3HU, 4TO MOXKET OBITh
JIOCTUTHYTO MyTeM OOYYCHHUS B TaK HA3bIBAEMBIX «IIIKO-
J1axX» JUIs AlUCHTOB, UCIOIb30BAHHEM IICHXOTECPAICBTH-
YECKUX METOOB JICUEHMS.
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EFFICIENCY OF BIOFEEDBACK THERAPY IN COMPLEX TREATMENT
OF RHEUMATOID ARTHRITIS PATIENTS

12Grekhov R., '*Suleymanova G., 'Ramkhelawon M.

'A.B.Zborovski Research Institute for Clinical and Experimental Rheumatology, Volgograd,
*Volgograd State Medical University; *Volgograd State University, Russian Federation

Rheumatoid arthritis (RA) is a serious chronic inflam-
matory disease of the joints with symptoms of persistent
pains, deformation, destruction and dysfunction of the in-
volved joints.

Though the prevalence of RA is not as elevated as
compared to osteoarthritis, it is considered as one of the
most serious rtheumatic diseases due to steadily progress-
ing course which leads to dysfunction, ankylosis and early
disability of the joints which goes permanent, and even-
tually premature death of the patients.

High socio-economic importance of RA is associated
with the fact that it mainly affects people of working age
and huge amounts of money is spent on the treatment of
the patients which ultimately leads to exceeded budget of
other chronic diseases.

In regard to this, it is urged to develop actual scien-
tific and practical rationale to be used in RA. Thereupon,
substantiation application of innovative, safe and effec-
tive treatment and rehabilitation technologies aimed at
improving the functionality and adaptive capabilities of
patients [1,6,8,9,11,17,19].

Very promising in this regard is the use of biofeedback
techniques with biofeedback therapy mainly aimed at ac-
tive participation of the patient in the treatment and train-
ing to manage own physiological functions [2,4,10,12,23].
The method of biofeedback therapy is based on the prin-
ciple of effectiveness of self-regulation of involuntary
functions of organs and systems using external feedback.
Thus, biofeedback therapy to the patient opens the pos-
sibility to realize the mechanisms of self-control and self-
regulation, to obtain sustainable positive changes in the
activities of the various physiological systems of the body
[7,13-16,21].

The purpose of our work was to increase the efficiency
of complex RA treatment by means of biofeedback ther-
apy.

Material and methods. We observed 90 patients with
diagnosis of authentic RA: 65 women (72,2%) and 25
men (27,8%) aging from 18 to 66 years. The minimal (1*
degree) of RA activity is found in 19 (21,1 %), moderate
(2" degree) - in 58 (64,4%) and high (3% degree) - in 13
(14,5%) patients. 1% stage of RA according to The Stein-
broker criteria was established in 25 (27,8%) patients, 2™
- in 21 (23,3%), 3" - in 44 (48,9%) after X-ray examina-
tion of joints. The 1* functional class was revealed in 32
(35,6%) patients, 2™ - in 52 (57,7%) and only 6 (6,7%)
patients had no dysfunction of joints. Slowly progressive
course of RA was observed in 63 people (70%), rapidly
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progressive - in 27 (30%). Systemic manifestations of the
disease were detected in 20 patients (22.2%), and are most
often observed in patients with moderate to high degrees
of activity of the process.

Criteria included in the research were: verbal consent
of the patient; age over 18 years old; corresponding to the
diagnostic criteria of the American College of Rheumatol-
ogy 1991 (ACR); RA 1% — 3 radiological stage of RA by
Steinbroker.

Criteria excluded were: age of patients’ at least 18
years or more than 70 years; 4" stage of RA by Steinbro-
ker; cardiac arrhythmia, the presence of a pacemaker, co-
agulopathy, and concomitant serious medical pathology.

According to the objectives, RA patients were divided
randomly into two groups, according to gender, age and
duration of disease: main (n=60) and control (n=30). RA
patients of the main and control groups received similar
medicament and physiotherapeutic treatment. Besides,
patients of main group received in addition 12-14 daily
sessions of biofeedback therapy using Reacor - reha-
bilitation psycho-physiological complex by «Medicom
MTD» (Taganrog), certificated medical products (Reg-
istration certificate Ministry of Health of Russian Fed-
eration #97/17-106; Patents of the Russian Federation
##2076625, 2102004, 2079284). Training based on the
parameters of brain electrical activity (relaxation on elec-
troencephalogram), aimed at increasing alpha activity of
the brain was used. Procedure was carried out after single
session «Topics of alpha activity» in order to determine
the areas of greatest intensity of alpha rhythms.

The psychological status of patients was estimated by
means of «Level of subjective control» questionnaire [3].
We studied the level of subjective control (LSC) as an in-
tegral characteristic, predetermining the personal charac-
teristics of the patient and having a significant impact on
the selection of certain individual strategies of behavior
[5]. If a person takes most of the responsibility for the
events taking place in his life for themselves, explaining
them by their conduct, character, ability, it shows the pres-
ence of his inner (internalizing) control. If he is inclined
to attribute the responsibility for all the surrounding fac-
tors, finding the causes of other people in the environ-
ment, or in the fate of the case, it indicates the presence of
his external (externalities) control.

Efficiency of treatment was estimated by means of
OMERACT III unified criteria (Outcome Measures in Ar-
thritis Clinical Trials). The main list of criteria included
the following indices: general assessment of patient’s con-
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Table 1. Evaluating the effectiveness of treatment of RA patients with ACR criteria

. Main Group Reliability
Estimated Parameter Control Group (n=30
(n=60) p (0=30) (5 p)
ACR 20 39 (65%) 13 (43,3%) ¥>=4,12,p=0,04
ACR 50 12 (20%) 5(16,6%) ¥>=0,09,p=0,76
ACR 70 - - -
Table 2. Evaluation of treatment efficacy using the ACR criteria, depending on the degree of disease activity
I Degree of activity II Degree of activity III Degree of activity
Estimated Parameter (n =12) (n =39) (n=9)
(absolute value and percentage)
ACR 20 6 (50%) 28 (71,8%) 6 (66,6%)
ACR 50 6 (50%) 6 (15,3%) -
ACR 70 - — -

dition; physical function; radiological research; expres-
siveness of pain in joints by VAS (visual analog scale);
index of activity of illness - DAS28 (joint count, number
of the swollen joints, erythrocytes sedimentation rate
(ESR)); the general assessment of health by VAS); cri-
teria of efficiency of anti- rheumatic therapy carried-
out - ACR; and laboratory indices also (C-reactive pro-
tein (CRP) and circulating immune complexes (CIC)).
According to recommendations of the European league
against rheumatism (EULAR), DAS > 1,2 corresponds
to good response to treatment, 0,6<DAS<1,2 - moder-
ate response to treatment; DAS<O0,6 - absence of effect.
ACR 20, ACR 50, ACR 70 indicates respectively 20%,
50% and 70% of improvement. Statistical processing
of the received results was carried out with STATIS-
TICA 6.0 for Windows package and Biostatistics 4.03
for Windows.

Results and their discussion. Analysis of the dy-
namics of compulsory clinical-laboratory parameters
effectiveness and their comparison in patients of the main
and control groups was carried out. Score of treatment ef-
ficacy was assessed by DAS 28 criteria (Fig. 1) and ACR
(Table 1).

6.1

4,5*
Main group Control group
= Prior to treatment After treatment

Fig. 1. Evaluating the effectiveness of the treatment of pa-
tients with rheumatoid arthritis using the criterion DAS 28

Evaluating the effectiveness of therapy by ACR 20
criteria in the main group was significantly higher than in
control (p=0,04). At the same time, DAS 28 authentically
changed in patients of both groups (at p<0,001), but these
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changes corresponded to 1,6 points in the main group, and
- 1,2 in the control that corresponds to moderate effect of
anti-rheumatic therapy carried-out.

Efficiency of biofeedback therapy in complex treat-
ment of RA patients in comparison with conventional
treatment, depending on degree of activity and disecase
stage was analyzed. Efficiency of combined therapy
by ACR criteria was higher in patients with 1% and 2™
degree of RA activity, however ACR 50 (yc*=4, 09 at
p=0,043) meets at the 1% degree of RA (Table 2) signifi-
cantly more often.

At the same time, a positive effect from carried-out
therapy was observed in patients with the 1% degree of
activity of RA, according to criterion of DAS 28 (Fig. 2)
of which the changes corresponded to 1, 6 points, these
changes corresponded to 0, 9 points (moderate effect), in
group of patients with 2" degree of RA activity, and - 0,
2 points that corresponds to absence of effect in patients
with the 3" degree.

7.3

L= L - T I - -
R

Actl Actll Actlll
H Prior to treati t After treatment

Fig. 2. Evaluating the effectiveness of the treatment of pa-
tients with rheumatoid arthritis using the criterion DAS
28 depending on the degree of disease activity

Note: *-p <0,01, **- p <0,001

The obtained data on set of estimated indicators tes-
tify that results of treatment were essentially better in the
group of patients with RA I and the II degree of activity.
In evaluating the effectiveness of biofeedback therapy de-
pending on radiological stages of the disease following
results were obtained (Table 3 and Fig. 3).
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Table 3. Evaluating the effectiveness of treatment of RA patients with ACR criteria,
depending on the stage of the disease

I Stage (n=16)

| IIStage(=14) | Il Stage (n =30)

Estimated Parameter

(absolute value and percentage)

ACR 20 9 (56,25%)
ACR 50 7 (43,75%)
ACR 70 -

9 (64,28%)
5(35,72%)

19 (63,3%)

On the basis of the data received it is possible to
draw a conclusion that efficiency of the combined
therapy by criteria of ACR is higher in patients with
I and the II stage of RA. Patients with stage I RA,
a change according to criterion DAS 28, scores cor-
responded to 1.5 at p<0,001, the group of patients
with stage II RA, these changes conform 1,1 scores
(p<0,05), and with III - 0.5 (p<0,05). On sets of esti-
mated indicators, results of treatment were essential-
ly better in group of RA patients with I radiographic
stage. While the use of biofeedback therapy in the
treatment of patients with stage 111 RA has been rela-
tively not been a success.

5.4

4,3*
3.2*

04 T T 1
| stage Il stage 1l stage

u Prior to treatment After treatment

Fig. 3. Evaluating the effectiveness of treatment in pa-
tients with rheumatoid arthritis using the criterion DAS
28, depending on the stage of the disease

Note: *-p <0,05, ** - p <0,001

Dynamics of indicators of level of subjective control
in the main and control groups (Figs. 4,5) were besides
studied.

In the main group of patients, after using method of
biofeedback therapy, a significantly strong trend towards
internality (performance improvement) on the scale of
developments in the field and relationship to the disease
was seen. In the group of patients treated only with con-
ventional therapy, the results of the dynamics of the USK
were not statistically significant.

Thus, complex treatment, including using the meth-
od of biofeedback therapy was more effective than
the traditional treatment of RA patients. When using
biofeedback therapy there was a decrease of intensity
of pain eventually bringing to relief and a decrease
in exudative phenomena in the joints, increased joint
mobility, and improved overall well-being of patients.
Apparently, the mechanism of therapeutic effect of bio-
feedback therapy should be found not only in chang-
es related physiological systems. One of the possible
mechanisms of therapeutic action is the effect of cog-
nitive experiences biofeedback training in self-control,
the re-orientation of external level of subjective control
on internalising (which is confirmed by the results of
the present study). With the help of biofeedback thera-
py, patients gained a sense of controllability of their ill-
ness, which before they were not able to do and hence
adhere to stricter treatment regime, taking responsibil-
ity for their health.

i
& 5.9
ar 5.1 51 4.9~

5 4.1 ag g7
4 1= 29
3 -
2 -
1 -
u T T T T T T

Gl 1A IFR IPR IPFR IH

OPriot to treatment @ After treatment

Fig. 4. Indicators of subjective control in patients with Rheumatoid arthritis, the main group before and after treatment
Note: *-p <0,05, ** - p <0,01. GI - the general internality; IA - internality in the field of achievements;
IF - internality in the field of failures, IFR - internality in the family relations;
IPR - internality in relations of production; IPPR - internality in the field of the interpersonal relations;
IH — internality concerning health and an illness
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6 57

3932 ,g41

R 5741

3.2 31

Gl 1A IF

IFR IPR IPPR H

OPrior to treatment mAfter treatment

Fig. 5. Indicators of subjective control in patients with Rheumatoid arthritis
of the control group before and after treatment
Note: GI - the general internality; IA - internality in the field of achievements, IF - internality in the field of failures;
IFR - internality in the family relations; IPR - internality in relations of production;
IPPR - internality in the field of the interpersonal relations, IH—internality concerning health and an illness

Perhaps these aspects of biofeedback therapy lead
to improved results of the therapeutic process. We can
say that in this case that not the degree of physiological
change serves as a critical value, but the degree of belief
in the patient to take control over the disease symptoms.
Biofeedback training gives the patient the opportunity to
receive positive reinforcement through feedback, inform-
ing them about the development of skills of self-regula-
tion, the patient brings a sense of satisfaction associated
with the completion of self-voluntary efforts, and the
awareness of the possibility of improvement. Sense of
hopelessness and helplessness is replaced by feeling of
the prospect, a new possibility that promotes the reduc-
tion of pain syndrome and a decrease in depression and
frustration [18,20,22].

It should be noted that the few cases of ineffectiveness
of biofeedback therapy were observed only in patients
with maximum activity and stage III of radiographic RA
as the stage of progression of the rheumatoid process was
accompanied by the development of irreversible organic
lesions of joints and high impaired immunological activ-
ity requiring use of powerful immunosuppressive agents,
hormonal and, methods of extracorporeal therapy.

Conclusions. Application of biofeedback therapy en-
hances the effectiveness of integrated treatment of RA pa-
tients by reducing pain and joint syndrome, promotes ac-
tive and conscious participation of the subject in the course
of therapy on the basis of self-regulation and self-control,
and therefore mobilized will potential and increased self-
esteem of patients. The method of biofeedback therapy is
an affordable and safe treatment that can be recommended
for widespread use in rheumatology practice.
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SUMMARY

EFFICIENCY OF BIOFEEDBACK THERAPY IN COMPLEX TREATMENT
OF RHEUMATOID ARTHRITIS PATIENTS

12Grekhov R., '*Suleymanova G., '/Ramkhelawon M.

'A.B.Zborovski Research Institute for Clinical and Experimental Rheumatology, Volgograd;
*Volgograd State Medical University; *Volgograd State University, Russian Federation

Biofeedback is the process of gaining greater
awareness of many physiological functions primarily
using instruments that provide information on the ac-
tivity of those same systems, with a goal of being able
to manipulate them at will. In this work, the analysis of
efficiency of biofeedback therapy in treatment of pa-
tients suffering from rheumatoid arthritis (RA) is car-
ried out. This analysis was fulfilled by studying the dy-
namics of clinical, laboratory and psychological (level
of subjective control) indices and their comparison in
patients of main and control groups before and after

the treatment. During the course of combined therapy
alongside biofeedback therapy, an analgesic and anti-
inflammatory effects, and improved functional capabil-
ities were noticed in the patients. Thus, the additional
use of biofeedback mechanism in complex treatment
of RA patients promote increased efficiency of medical
and rehabilitation process and improvement of level of
self-control in the patients.

Keywords: biofeedback therapy, rheumatoid arthritis,
level of subjective control.

PE3IOME

3O®PEKTUBHOCTH BUOJOT MYECKOW OGPATHOM CBSI3U
B KOMIIVIEKCHOM JIEYEHHU BOJIBHbIX PEBMATOUJAHBIM APTPUTOM

Lpexos P.A., *Cyneiimanosa I.I1., 'PamxenaBon M.B.

LDedepanvioe cocydapemeenioe biodxucemnoe nayunoe yupedxcoenue «Hayuno-uccnedoeamenbekuli uHCmunmym
KAUHUYECKOU U IKCnepUMeHmanvhol peemamonocuu um. A.b. 36oposckozoy», Boneoepad,
2@edepanvroe 2ocyoapcmeeninoe 6100cemnoe 06paz06amenbHoOe Yupexncoetue Gblcule2o 00PaA308aHUs.
«Boneozpadckuii 2ocyoapcmeenmuiii MeOuyuHcKull ynugepcumemy Munucmepcmea 30pasooxpanenus
Poccuiickou @edepayuu; *@edepanvhoe 20cy0apcmeenioe agmoHOMHOE 00PA308AMENbHOE YUPEICOeHUe
svicue2o oopasosanus «Boneozpadckuil eocyoapcmeennulii ynugepcumemy, Poccus

bronornyeckas oOparHast CBSI3b 3aKJIIOYAETCS B IIPO-
1ecce JOCTIDKCHUS! TAlMeHTOM OOoJblIel OCBEIOMIICH-
HOCTH O MHOTHX (DU3UOJIOTHYECKHX (DYHKIUIX, Ipe-
JI€ BCEro, ¢ UCIOJIb30BAHUEM HMHCTPYMEHTOB, KOTOPbIE
MIPEIOCTABIISIOT My HH(OPMAIIHIO O IESTEIBHOCTH ITHX
CUCTEM, C LIENbI0 MOIYyYEHHsS BO3MOXKHOCTH YNPaBIATh
MU IO CBOEMY YCMOTpeHuto. B uccnenoBanuu npose-
JIeH aHaiau3 Y(PEeKTUBHOCTH TEPAMHU C UCIIOIb30BAaHUEM
OMOJ0TNYecKoil 00paTHOI CBSI3M NPH JICUCHUH TAlHeH-
TOB, CTPaJAIOMINX peBMaTOMIHBIM apTpuToM (PA). Ana-
JIU3 MPOBEJICH IMyTEM U3yUCHHS AMHAMUKHU KIIMHUUYECKUX,
71a00paTOPHBIX M TICHUXOJIOTHYECKHX (YPOBEHb CyObeK-
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TUBHOTO KOHTPOJIS) MOKa3aTenel U UX CpaBHEHMs y Ta-
LIUEHTOB OCHOBHOW ¥ KOHTPOJIBHOM IPYMIII 10 ¥ MOCHIE Je-
yeHHs. B Xo/e KOMITIEKCHOM Tepanuu ¢ UCTOJIb30BaHHEM
MeTo/a OMOIOTHUECKOM 00paTHOM CBS3H y TAlMEHTOB OT-
MEUYaJauCh aHAJIbI€THUECKUE U MPOTUBOBOCHAINUTEIIBHBIE
3G deKTsl U ynydieHne (QyHKIMOHAIBHBIX BO3MOXKHO-
creil. Takum 00Opa3om, TOMOIHUTEIBHOE HCIIOIb30BAHUE
MEXaHN3MOB OHOJIOTHYECKOW OOpaTHOW CBS3M B KOM-
MJIEKCHOM JICUEHUH TAllUEHTOB ¢ PEBMATOUIHBIM apTpH-
TOM COJCHCTBYET TOBBIICHUIO 3(P(PEKTHBHOCTH Jieued-
HOTO ¥ PeabWINTAllMOHHOTO IMPOIECCOB U IMOBBIIICHUIO
YPOBHSI CAMOKOHTPOJIS y OOJIBHBIX.
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NEPHROPATHY IN EARLY RHEUMATOID ARTHRITIS PATIENTS:
DOES A SIGNIFICANT RISK EXIST?

'Rekalov D., 3Prytkova A., 2’Kulynych R., ‘Protsenko G., Protsenko V.

Zaporizhzhia State Medical University, Department of Internal Diseases-3; *Department of pharmacology;
‘Communal Utility “Zaporizhzhia Regional Clinical Hospital” of Zaporizhzhia Regional Council Hospital,
Department of Rheumatology, *National Scientific Center “M.D. Strazhesko Insitute of Cardiology,
MAS of Ukraine Ukraine”, Department of Myocardial Diseases and Clinical Rheumatology, Kyiv,
SUkrainian National Cancer Institute, Kyiv, Ukraine

Rheumatoid arthritis (RA) is autoimmune disease
which is characterized by chronic inflammation and for-
mation of irreversible organic changes in the joints.

The systemic inflammatory process in the body is
maintained primarily by synovial tissue macrophages,
which produce the tumor necrosis factor alpha (TNF-a)
with higher the detection of this marker as inflammatory
activity grows. TNF-o mediates the production of the
osteoprotegerin ligand (osteoclast differentiation factor),
adhesion molecules, metalloproteinases, collagenases,
chemokines and prostaglandins increase. Osteoproteger-
in mediates the resorption of bone tissue in the affected
joints [2,4,5,7,9,11].
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RA is characterized by the defeat not only of the joints,
but also of other organs and systems, particularly, skin,
lungs, heart, blood vessels, kidneys, eyes, hematopoietic
organs. Nephropathy is currently the leading symptomatic
complex of RA, having a 36 to 73% occurrence frequency,
being the third world widespread reason for kidney dam-
age. Renal pathology is a prognostic criterion of disease
severity, determining further prognosis and outcome of
the disease. The development of renal insufficiency, as a
rule, is the main cause of the fatal outcome of RA without
possibility of regular hemodialysis to such patients. Com-
plications of this situation are the low level of diagnosis
of nephropathy in the patients with RA - only in every
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second patient the pathology of the kidneys is determined
clinically before autopsy results.

In RA the etiological factors of kidney damage can have
the following features. First of all, nephropathy can be a
clinical manifestation of RA. Second, the development of
such systemic complications as amyloidosis, leads to the for-
mation of renal failure. And the third factor of nephropathy
is the toxic effect of a number of anti-inflammatory drugs
used in RA treatment, which, moreover, have a pronounced
antiaggregant effect, which significantly affects the system
hemostasis and nephrons blood supply.

Nephrosclerosis is formed as a result of rheumatoid ne-
phropathy, with sharp reduce of nephrons quantity, which
can fully carry out their function, eventually leading to
chronic renal failure. This complication of RA determines
corresponding therapeutic approach and diagnostic crite-
ria [1]. Chronic autoimmune inflammation leads to micro-
circulatory changes, violating blood rheological qualities,
and forms endothelial inflammatory reaction, leading to
renal arteries vasculitis [3].

Serum creatinine, glomerular filtration rate, serum
electrolyte concentrations dynamics are diagnostic crite-
ria of renal decompensation with RA background. Severe
RA is often associated with nephropathy [14].

The detailed study of the pathogenic features, clini-
cal manifestations and therapeutic approaches to kidney
damage in the background of RA is an important and
timely issue of contemporary rheumatology. Up-to-date
reference data is rather often contradictory and not unam-
biguous, thus, determining the relevance of the problem.

Our study aimed at assessing the pathophysiological
relations between activation of cell-mediated immunity
(tumor necrosis factor-alpha (TNF-a) inflammatory cyto-
kines) and renal dysfunction in the patients with early RA.

Material and methods. Data from 35 early RA pa-
tients (duration of symptoms below 12 months) in the
mean age of 50,71+2,25 years (ranged 18 — 76 years, 80%
of women) with mean duration of the disease 9,21+0,43
months by the study initiation was analyzed. Concomi-
tant pathologies potentially capable to affect the studied
parameters (i.e., arterial hypertension) were the exclusion
criteria (see below).

Inclusion Criteria

1. Adult male or female, at least 18 years old.

2. Diagnosis of RA for <12 months who also fulfill the
2010 ACR/EULAR classification criteria for RA.

3. Naive to csDMARDs.

4. >1 bone erosion on x-ray (by local reading) OR in the
absence of documented bone erosion, both positive rheu-
matoid factor (RF) and positive anti-cyclic citrullinated
peptide (anti-CCP).

5. Stable dose of non-steroidal anti-inflammatory drugs
(NSAIDs), acetaminophen less then 4 weeks.

6. Subjects must voluntarily sign and date an informed
consent, approved by an Independent Ethics Committee
(IEC)/Institutional Review Board (IRB), prior to the ini-
tiation of any screening or study-specific procedures.
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Exclusion Criteria

1. Prior exposure to any csDMARDs or bDMARD(s).

2. History of inflammatory joint disease other than RA
(including but not limited to gout, systemic lupus erythe-
matosus, psoriatic arthritis, axial spondyloarthritis includ-
ing ankylosing spondylitis and non-radiographic axial
spondyloarthritis, reactive arthritis, overlap connective
tissue diseases, scleroderma, polymyositis, dermatomyo-
sitis, fibromyalgia [currently with active symptoms], or
any arthritis with onset prior to age 17 years). History of
secondary Sjogren’s Syndrome is permitted.

3. Female who is pregnant, breastfeeding or considering
becoming pregnant during the study.

4. Male subject who is considering fathering a child or
donating sperm during the study.

5. Any active or recurrent viral infection that, based on the
Investigator’s clinical assessment, makes the subject an
unsuitable candidate for the study, including hepatitis B
virus (HBV) or hepatitis C virus (HCV), recurrent or dis-
seminated (even a single episode) herpes zoster, dissemi-
nated (even a single episode) herpes simplex, or known
history of human immunodeficiency virus (HIV).

6. Subject has active TB.

7. History of any kidneys disease.

8. History of clinically significant medical conditions that
can relate on kidneys function.

9. History of clinically significant drug or alcohol abuse
within the last 6 months.

10. History of gastrointestinal perforation less than 6
weeks before start treatment.

11. Subject has been a previous recipient of an organ
transplant.

12. History of any malignancy except for successfully
treated NMSC or localized carcinoma in situ of the cervix.
13. Infection(s) requiring treatment with parenteral anti-
infectives within 30 days prior the treatment.

14. Laboratory values meeting the following criteria with-
in the Screening period:

- Serum aspartate transaminase (AST) >2 x ULN

- Serum alanine transaminase (ALT) > 2 x ULN

- Total white blood cell count (WBC) < 2,500/uL.

- Absolute neutrophil count (ANC) < 1,500/uL

- Absolute lymphocyte count < 850/uL.

- Thrombocytopenia or significant anemia.

Urine and blood tests were performed to verify the
main kidney function indicators and inflammation cyto-
kines significant interaction.

Most patients had a seropositive variant of RA (for RF,
and/or ACCP). The clinical activity of the process was re-
lated to “high” according to DAS28 index of activity, with
a moderate disruption of the functional status according to
the HAQ questionnaire.

At the baseline, 24 patients received non-steroid anti-
inflammatory drugs (NSAID’s) in the standard dosages,
other patients were administered glucocorticoids.

Clinical ranges of TNF-a, C-reactive protein (CRP)
were measured in all the patients.
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Recombinant human TNF-a (ELISA Kits, R&D Sys-
tems (USA)) induces cytotoxicity in the L-929 mouse
fibroblast cell line in a dose-dependent manner (orange
line on Fig.). Cytotoxicity elicited by recombinant human
TNF-a (0.25 ng/mL) is neutralized (green line on fig.) by
increasing concentrations of mouse anti-human TNF-a
monoclonal antibody (Catalog # MAB610). The ND50 is
typically 0.01-0.04 pg/mL in the presence of the meta-
bolic inhibitor actinomycin D (Fig. 1).

Human TNF-o Antibody (pg/mL)
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Fig. 1. Cytotoxicity induced by TNF-o and neutralization
by human TNF-a. antibody

High-sensitivity CRP (hs-CRP) was measured by ul-
trasensitive solid-phase enzyme-linked immunosorbent
assay (Biomerica, USA). The procedure had a sensitivity
of 0.1 mg/L. Expected values were classified as: low (<1
mg/L), moderate (1-3 mg/L), and high risk (>3 mg/L).

Pharmacokinetic data analysis of albumin and [32-
microglobulin urine excretion was examined by ELISA,
using the kits of DRG International, Inc. (USA) ac-
cording to the provided instructions. Albumin and [2-
microglobulin ELISA test is based on the principle of a
solid phase enzyme-linked immunosorbent assay (ELI-
SA). The assay system utilizes a monoclonal anti-f32-
microglobulin antibody and anti-albumin antibody for
solid phase immobilization (on the microtiter wells). A
sheep anti-B2-microglobulin antibody and anti-albumin
antibody is in the antibody-enzyme (horseradish per-
oxidase) conjugate solution. The diluted test sample is
allowed to react first with the immobilized antibody for
30 minutes at 37°C. The sheep anti-f2-microglobulin-
HRPO and anti-albumin-HRPO conjugate is then added
and reacted with the immobilized antigen for 30 minutes
at 37°C, resulting in the B2-macroglobulin and albumin
molecules being sandwiched between the solid phase and
enzyme-linked antibodies. The wells are washed with
water to remove unbound labeled antibodies. A solution
of TMB is added and incubated for 20 minutes at room
temperature, resulting in the development of a blue color.
The color development is stopped with the addition of 1N
HCI, changing the color to yellow. The concentration of
B2-microglobulin and albumin are directly proportional to
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the color intensity of the test sample. Absorbance is mea-
sured spectrophotometrically at 450 nm.

The albumin-creatinine (A/C) ratios of the urine
morning portion and the glomerular penetration index
(GPI), reflecting the average concentration of albumin
in the glomerular ultrafiltrate, were calculated by the for-
mula: GPI = PxV / GFR, where P is the concentration of
excreted albumin in urine (mg/l); V - minute diuresis (ml/
min). The concentration of creatinine in serum and urine
was determined by a unified method using the color reac-
tion Jaffe (Popper method).

The GFR was calculated using the Cockroft-Gault for-
mula:

[140 — age (vears)] x [ weight (xg) ] «
72 X

serum _creatinine ((umol /1)

An analysis of the normality of the distribution was
evaluated by the Shapiro-Wilk (W) criterion. Data are
presented as an average and standard error of representa-
tiveness of the sample mean (M+m) or median and inter-
quartile range - 25-75 percentiles (Me (Q25; Q75)).

To assess the effect of RA activity on the risk of ne-
phropathy (albuminuria level), we performed a variance
analysis in a one-factor scheme. To assess the presence of
varying degrees of severity of a potential statistically sig-
nificant relationship between the studied indicators under
the condition of normal distribution of data, single-factor
analysis of variance was used to establish not only the ex-
istence of a relationship between the characteristics stud-
ied, but also the direction and severity of the effect of vari-
ous factors on the response of the dependent variable - the
amount of urine albumin excretion in RA. As per Analysis
of Variation (ANOVA), the activity of inflammatory pro-
cess was considered as a grouping (factorial) feature, and
an effective indicator, affected by an independent determi-
nant (or as a consequence of a change in an independent
argument), and measure reflecting the severity of renal
glomerular impairment - the level of albuminuria.

To determine the relationship between a set of inde-
pendent factors and a dependent variable, a multiple step-
by-step regression analysis procedure was used (a step-
wise sequential elimination method by removing from a
predefined set of variables one that had the smallest par-
tial multiple correlation coefficient).

Fisher’s exact test with the analysis of conjugacy ta-
bles was used for comparison of the groups by the qualita-
tive trait, as well as in the study of the frequency of occur-
rence of the indicators.

The results of the study were processed using the
statistical package of the licensed program “STATIS-
TICA® for Windows 6.0” (StatSoft Inc., # AXXR712D-
833214FANS), as well as “SPSS 17.0”and “Microsoft Ex-
cel 2010”. For all types of analysis p<0.05 was considered
as a statistically significant difference.

Results and their discussion. By ANOVA, the evalu-
ated coefficient of determination, statistically significant-
ly determined more than 38% of the cumulative variation
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in the value of the indicator characterizing the presence
and severity of nephropathy according to the albuminuria
marker (p<0,05). A fairly high value of the F-ratio index
21,33 was reported, as well as the presence of a close re-
liable functional relationship between the degree of RA
activity and the risk of nephropathy development. This is
evidenced by a rather high index of the calculated empiri-
cal correlation ratio (0.54), indicating a pathogenic rela-
tionship between these signs of the pathological process.
The data obtained in the process of regression analysis
(Fig. 2) confirms the relationship between urine excre-
tion of microglobulin degree and TNF-o expression, most
adequately characterized by the logarithmic regression
model: MGU = -481 + 937 * logl0 (TNF-a) at F=11.7, p
<0.01. This result indicates that the level of the leading in-
flammatory marker of the immune system, reflecting the
activity of the systemic inflammatory process, according
to the calculated logarithmic equation, determines more
than 25% of the total dispersion of the leukocyte count
(R=0.51, R2=0.26, normalized R2=0.23 for p<0.05).

b2-microglobulinuria = -481,4374+937,1231*0g10(x)
2400

2200 =

2000

1800

1600

1400

b2-microglobulinuria

1200

1000

800 3 =

600
50 100 150 200 250 300 350 400 450

TNF-a

Fig. 2. Regression analysis data of the relationship be-
tween the microglobulin urine and TNF-o, ranges

In general, an insignificant dispersion of the micro-
globulin urine index from the approximation curve was de-
termined. With respect to the constant, we have statistically
valid data to state that the obtained value of 481, which must
be summarized in the presented equation, is necessary even
if we consider not this limited population presented in our
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work, but a much larger set of subjects with RA. This is con-
firmed by T-statistics data: t=4.18, p<0.05.

If in the indicated transcendental expression of the
base of the presented logarithm is 10 (decimal logarithm),
then it can be noted that at a TNF-a value of more than
250 pg/ml, hyper-B2-microglobulin urine was observed in
100% of patients (Fig. 2). The dependence described in-
dicates that the dynamics of the manifestation of tubular
disorders in RA is characterized by progressive deteriora-
tion, depending on the degree of expression of TNF-a.
he greatest increase in function (change in the value of
microglobulinuria) is noted at a segment from 200 to 350
pg / ml (the argument is “TNF-a value”). The result ob-
tained is an important diagnostic and pathogenic predictor
of nephropathy development in connection with systemic
cytokine activation [10].

For greater clarity, we calculated the MGU level values
separately by the quartiles of the TNF-a value (Table 1).

Graphically, the differences in the initial data of 2-
MGU, depending on the gradation in quartiles of the
TNF-a, were as follows (Fig. 3).

B2-microglobulin urine, pug/L

1200
: I I
ann
600
.

quartile quartile quartile Vv quartile
Qo [TNF-2)

Fig. 3. The value of B2- microglobulin urine as a func-
tion of the ranking of TNF-o. quartiles

The results show that the highest excretion of B2-
microglobulin in the urine was observed in the group of
patients with the maximal values of the key TNF-a cyto-
kine.

At the next stage, we divided all the patients into 2
groups (50 TNF-a percentages, rounded off to 170 pg/ml)
and analyzed the nephropathy marker values depending
on the initial values of the TNF-o inflammatory indicator.
The data are presented in Table. 2.

Table 1. The value of B2- microglobulin urine in quartiles of the TNF-o. value (Me(Q,;;0,))

I quartile IT quartile III quartile IV quartile

B.- MGU unit (Q,5» TNF-a. less (Q, Q. TNF-a Q,, Q,;, TNF-a (Q,;; TNF-0. more
2 then 123,17 pg/ml, | 123,17-169,39 pg/ml, | 169,39 — 247,63 pg/ml, | then 247,63 pg/ml,

of measurement n=9) n=9) n=9) n=8)

1 2 3 4

i?frgrllﬁifﬁn 1048 1160 1379 1770

& (780 — 1227) (1020 — 1452) (1322,5 — 1475,5)* (1427,25 - 1929)* #
excretion, pg/l
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note: * - p <0.05 when compared to patients in subgroup 1,

#- p <0.05 when compared to patients from 2 subgroups
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Table. 2. Differences in the renal function features in the patients with early RA depending

on the TNF-o. expression (M+m (95%- confidence interval))

Patients with RA (n=35) The level of sig-
Indicator, The TNF-o level less| The TNF-a level higher |, . | nificance of dif-
units of measure than the median 170 |than the median 170 pg/ gm ¢ (1’123 5) €| ferences between
pg/ml (n=18) ml (n=17) group groups
GFR Cockroft-Gault, 135.664+4.15 121,58+5.55 129,5443.95 p<0,05
ml / min
. 70,48+15,09 124,27+15,02 70,48+15,09
Albuminuria, mg/L (40,3-100,67) (94,22-154,31) (40,3-100,67) p<0.05
B.-microglobulinuria, pg/L 983,28+72,39 1438,53+100,21 1283,28+72,39 0,05
2 & ' HE (758,5-1128,06) (1238,11-1638,95) | (1138,5-1428,06) p=Ys
The ratio of albumin / creati- 38,79+3,8 95,93+14,9 83,83+9,63 <0.05
nine urine, mg/g creatinine (31,2-56,39) (71,13-110,73) (64,58-103,09) p=Y,
Glomerular penetration 0,42+0,04 1,23+0,24 0,81+0,14 <0.05
index, mg/l (0,34-0,5) (0,74-1,72) (0,54-1,09) P

Table 3.Table of the contingency of Microalbuminuria, with increasing cytokine TNF-a activity

Factor No. of pati;t:)trss.with MAU, No. oii\fl)ztliin;z :;'.ithout Total, pers.
TNF-a is less than 250 pg/ml 2 25 27
TNF-a is more than 250 pg/ml 6 2 8
35

Table 4.Criteria for assessing albuminuria significance depending on the effect of TNF-a. overexpression

Criterion Value Significance
Criterion y’ 15,991 p<0,01
Criterion y* with the Yates correction 12,34 p<0,01
Criterion y* with the likelihood correction
14,372
p<0,01
Fisher’s exact test (two-sided) 0,00043 p<0,05

The minimum value of the expected phenomenon is 1.83
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Fig. 4. Differences in values of nephropathy markers
in the patients with early RA, depending on TNF-u level
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The statistical significance, directivity and magni-
tude of differences in the patients with RA and high level
of TNF-a expression compared to the subgroup with a
TNF-a level below 170 pg / ml is clearly shown in Fig. 4.

Based on the results obtained, individuals with TNF-o
values elevation showed more significant changes in
kidneys functional status. It was noted that the level of
GFR was lower in 1% subgroup by 12% (p <0.05). The
degree of albumin and B2-microglobulin urine excretion
also proved to be significantly higher (43.28% and 46.3%,
respectively) in individuals with excessive TNF-a expres-
sion. A similar dynamics was observed for A/C ratios and
GPI (the differences were 59.56 and 65.85%, respective-
ly). These changes indicate a reliable pathogenic conju-
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gation of the inflammatory processes in RA and markers
of renal dysfunction in the process of formation of ne-
phropathy.

In order to test the hypothesis of a connection between
these two signs (MAU and TNF-a), we analyzed the con-
jugacy table using the exact Fisher test (Table 3).

The analysis shows that in individuals with TNF-a
level above 250 pg/ml the number of recorded cases of
microalbuminuria was significantly higher compared to
those with a lower TNF-a levels (Table 4).

A distinctive feature of nephropathy was its latency,
with almost complete absence of significant clinical
symptoms, such as hematuria, acute anuria or edema. Ne-
phropathy in the patients with early RA is associated with
the main pathology severity, as well as the prognosis and
general outcome.

The literature data indicates that in early RA, both
pro-inflammatory and anti-inflammatory cytokines are
activated simultaneously. It can be assumed that the goal
of such mutually opposite activation of the systemic reac-
tion of the organism is necessary, first of all, for limitation
of inflammation activity. Accordingly, presence of certain
equilibrium between antagonizing cytokines determines
the disease features and outcome of the entire autoim-
mune inflammatory process.

In terms of vascular changes in early RA, angiogen-
esis activation and resulting hypervascularization is noted
in connection with an increase in the production of certain
pro-inflammatory cytokines and angiogenesis stimulants.
These markers have a significant clinical and prognostic
value in the circumstances of RA and especially in ne-
phropathy. It was noted that the cytokines IL-1f, IL-6,
TNF-o and IL-8 can stimulate the formation of proangio-
genic molecules (TGFP) [14]. This pathogenic feature of
autoimmune inflammatory process with this pool cyto-
kines hyperproduction determines the debut of RA as of
synovitis. In the later future we usually observe the in-
volved in the pathological process bone and cartilaginous
tissue destruction.

Our data also confirms the theory of activated T-
lymphocytes effect of cellular immune system on joints
structural formations. A key feature of RA early stages
is the different specific gravity of “functional” (T-cell-
macrophage) and autonomous synovial-associated muta-
tions, being the mechanisms of rheumatoid synovitis. The
severity of vasculitis in early RA depends on which vessel
is involved in the pathological process (localization, di-
ameter, extent, quantity, etc.). The severity of destructive
process within vascular wall determines the clinical and
prognostic markers of early RA. The higher are the lev-
els of such inflammatory process activity indices, as ESR,
CRP, fibrinogen, y-globulins of blood, the more actively
will the destruction of joint surfaces progress. The main
clinical and laboratory feature of early RA is character-
ized by these markers normal values. It is noted that such
changes as a decrease in GFR, tubular dysfunction, dis-
ruption of electrolytes are markers of renal dysfunction.
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We identified that the most common change in renal
function in early RA patients is the variety in GFR by
MDRD and by Cockroft-Gault, which fully reflect renal
dysfunction. In addition, microalbuminuriais also an im-
portant criterion in terms of amyloidosis verification.

We performed standard testing of kidneys function:
serum creatinine evaluation, proteinuria and microalbu-
minuria ranges, GFR by the MDRD or Cockroft-Gault.

We consider that determination of early signs of re-
nal dysfunction is an obligatory criterion while examin-
ing patients with RA due to frequent subclinical course
of kidney damage in the absence of pronounced clinical
and laboratory changes. But this absence does not exclude
presence of reduced renal perfusion and glomerular isch-
emia, which ultimately leads to chronic renal failure de-
velopment.

On the base of early clinical markers of renal dysfunc-
tion in the background of RA we can comprehensively
verify renal function changes before the signs of advanc-
ing severity and decompensation of this chronic disease.
The theoretical and practical significance of the revealed
combinations of permanent associations between the
manifestations of renal dysfunction is very strong, leading
to joints chronic inflammatory disease progression. The
multifactor approach we have described in terms of di-
agnosing kidneys functional disorders in accordance with
the anatomical and functional classes of RA and disease
course features contributes to improving quality and ac-
curacy in predicting RA outcomes with the possibilities of
its unfavorable progression active prevention.

The use of biologic drugs has been linked with the
paradoxal development of systemic and organ specific
autoimmune processes. The aim of this study was to de-
scribe the features of biologics-induced autoimmune re-
nal disorders (AIRD) through a systematic review and
a cohort study of 707 adult patients affected with Rheu-
matoid Arthritis (RA), Ankylosing Spondylitis (SA) and
Psoriatic Arthritis (PsA) [12]. The literature search identi-
fied 2687 articles of which 21 were considered relevant
for the present study, accounting for 26 case reports. The
cohort analysis retrieved 3 cases. According to clinical
manifestations and kidney histology the identified AIRD
cases were classified as: a) glomerulonephritis associated
with systemic vasculitis (GNSV), b) glomerulonephritis
in lupus-like syndrome (GNLS), ¢) isolated autoimmune
renal disorders (IARD). Twenty-two out of 29 cases with
AIRD were reported in the patients affected by RA, 5 in
AS and 2 in PsA. The biologic drug most frequently as-
sociated with development of AIRD was Etanercept (15
cases, 51.7%), followed by Adalimumab (9 cases, 31.0%)
and Infliximab (3 cases, 10.3%) while Tocilizumab and
Abatacept were reported in 1 case (3.4%) for each. Thir-
teen out of 29 (44.8%) cases were classified as affected
by IARD, 12 (41.3%) as GNSV and 4 (13.9%) as GNLS.
Worse prognosis was associated with GNSV and lack of
biologic withdrawal. Although rare, AIRD may be life-
threatening and may lead to renal failure and death. If
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AIRD occurs, biologic drugs must be stopped and patient
should be treated according to clinical manifestations and
kidney biopsy findings.

Rheumatoid arthritis, a prototypic systemic autoim-
mune inflammatory condition, confers an increased risk
of chronic kidney disease (CKD). This study aimed to
examine the combined effects of CKD in RA patients
[12]. In this retrospective evaluation of 428 RA patients,
CKD was defined as an estimated glomerular filtration
rate of <60 mL/min/1.73 m2 and/or positive dipstick
tests for proteinuria of >3 months duration. C-reactive
protein (CRP) was used as an inflammation marker, and
a high CRP level was defined as a mean CRP value of
>0.57 mg/dL during the first 6 months of follow-up. Pa-
tients were categorized as follows: non-CKD with low
CRP, non-CKD with high CRP, CKD with low CRP, and
CKD with high CRP. During a median follow-up of 89
months, 67 patients (16%) had CKD. Using patients with
non-CKD and low CRP as a reference group, the adjusted
hazard ratios (HR, 95% confidence interval) for patients
with CKD/low CRP and 9.71 (3.27-31.97) for those with
CKD/high CRP.

Although chronic kidney disease (CKD) may consti-
tute a chronic inflammatory state indicated by elevated
inflammatory mediators such as tumor necrosis factor
alpha (TNF-a), the impact of anti-TNF-a therapy on pro-
gression of CKD in the patients with rheumatoid arthritis
(RA) is unclear [6]. Seventy patients with RA and CKD
were retrospectively analyzed. Outcomes were evaluated
using the difference in the annual change of estimated
glomerular filtration rate (¢GFR) between patients treated
with anti-TNF-a or without. Anti-TNF-a therapy signifi-
cantly decreased disease activity score (DAS) 28 from
5.32+0.78 to 3.59+0.85 (p<0.001). There was a tenden-
cy toward stabilization of eGFR after a mean of 2.9+1.1
years from 50.3+8.4 ml/min/1.73m(2) to 54.5£16.0 ml/
min/1.73 m(2) in the patients received anti-TNF-o ther-
apy along with decreased DAS28 (p=0.084). Conversely,
eGFR decreased significantly in the patients not receiving
anti-TNF-a therapy after a mean of 2.8+1.7 years from
52.6+7.5 ml/min/1.73 m(2) to 46.5+11.5 ml/min/1.73
m(2) (p=0.041) without significant DAS28 change
(p=0.078). The annual change of eGFR was significantly
different between patients treated with anti-TNF-o drugs
and without (2.0+7.0 ml/min/1.73 m(2)/year vs. -1.9£4.0
ml/min/1.73 m(2)/year; difference in mean vs. -3.9+7.3
ml/min/1.73 m(2)/year; p=0.006). Use of anti-TNF-a
drugs was significantly associated with positive annual
change of eGFR in multivariate logistic regression analy-
sis (p=0.019). Among patients with RA and CKD, treat-
ment with anti-TNF-a drugs was associated with less re-
nal function decline. Anti-TNF-o drugs may be beneficial
for managing RA combined with CKD.

Kidneys proximal tubules carry out dominant function
in the excretion of different enzymes in the urine. These
enzymes can be used as markers for secondary renal dam-
age under the influence of different diseases, medicines,
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and toxins. The aim of this study was to evaluate the val-
ues of alanine aminopeptidase (AAP), gamma-glutamyl
transferase (gamma-GT), and beta2 microglobulin (be-
ta2m) in urine of patients with untreated rheumatoid ar-
thritis (RA) and to define the possible association between
untreated rheumatoid arthritis and tubular function at the
brush border region [13]. A kinetic assay for AAP, stan-
dard methods by the International Federation for Clinical
Chemistry (IFCC) for gamma-GT and Microparticle En-
zyme Immunoassay (MEIA), (Abbott A(X)SYM System)
for the determination of beta2m in urine of 70 partici-
pants (35 untreated RA patients and 35 healthy volunteers
(HC)) were used. From the total of 35 RA patients, AAP
enzymuria was found in 24 patients with test sensitivity
(68.57%), gamma-GT in 16 patients with test sensitiv-
ity (45.71%), while the presence of urinary beta2m was
found in a very low percentage of cases. Out of 18 rheu-
matoid factor (RF) negative patients, 14 patients were
AAP and 10 patients were gamma-GT positive, while the
presence of beta2m in urine was not detected. Among 17
RF positive RA patients, the presence of AAP and gam-
ma-GT was noticed in 10 and 6 patients, respectively,
while the presence of beta2m in urine was not detected. In
conclusion, AAP had a higher sensitivity than gamma-GT
and beta2m in detection of asymptomatic renal lesions in
untreated RA.

Conclusions.

1. Renal dysfunction occurred in the majority of pa-
tients with early RA at the baseline reflecting decrease
in GFR and albumin excretion increase, being definitely
connected with inflammation severity.

2. Reliable correlation (r=0.51, p<0.05) between beta-
2-microglobulinuria and TNF-a levels was clearly shown,
revealing the relationship described by the formula MGU
=-481+937xlogl10 (TNF-a) as per regression analysis.

3. The severity of tubular damage in early RA is as-
sociated with TNF-a expression, especially in the patients
with TNF-a above 250 pg/ml, when microalbuminuria
rates were significantly higher (p = 0.00043).
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SUMMARY

NEPHROPATHY IN EARLY RHEUMATOID AR-
THRITIS PATIENTS: DOES A SIGNIFICANT
RISK EXIST?

'Rekalov D., 3Prytkova A., 2’Kulynych R.,
‘Protsenko G., *Protsenko V.

Zaporizhzhia State Medical University, Department
of Internal Diseases-3; *Department of pharmacology,
SCommunal Utility “Zaporizhzhia Regional Clinical Hos-
pital” of Zaporizhzhia Regional Council Hospital, De-
partment of Rheumatology; *National Scientific Center
“M.D. Strazhesko Insitute of Cardiology, MAS of Ukraine
Ukraine”, Department of Myocardial Diseases and Clini-
cal Rheumatology, Kyiv, *Ukrainian National Cancer In-
stitute, Kyiv, Ukraine

Objective of the study layed in assessment of the
pathophysiological relation between cell-mediated immu-
nity (tumor necrosis factor-alpha (TNF-o)) inflammatory
cytokine) activation and renal dysfunction in the patients
with early rheumatoid arthritis.
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We analyzed the data from 35 early rheumatoid ar-
thritis (RA) patients of average age of 50,71+2,25 years
(ranged 18-76 years, 80% of women) with 9,21+0,43
months mean duration of the disease by the time of the
study initiation. Urine and blood tests were performed to
verify the main indicators of kidney function and inflam-
mation cytokines significant interaction.

All signs of renal dysfunction at the baseline in the
patients with early RA were associated with glomerular
filtration rate decrease and excretion of urine protein
increase. Dynamics of albuminuria, according to the
analysis of variance for one-factor scheme, were sig-
nificantly determined by the state of disease activity,
reflecting the severity of joint damage. High urine -2-
microglobulin level was significantly associated with
the expression rate of main inflammatory cytokines as
per binary regression analysis.

The obtained dependence showed the dynamics of ex-
pression of tubular disorders in early RA with a progres-
sive deterioration which did associate with the levels of
TNF-a expression, and variety of the urine microglobulin
rates in the interval 200-350 pg/L. Reliable correlation
(r=0.51, p<0.05) between beta-2-microglobulinuria and
TNF-a levels was clearly shown, revealing the relation-
ship described by the formula MGU=- 814+937xlog10
(TNF-a) as per regression analysis. The severity of tu-
bular damage in early RA is associated with TNF-a ex-
pression, especially in the patients with TNF-a above 250
pg/mL, when microalbuminuria rates were significantly
higher (p=0.00043). We identified robust data that in the
early RA patients with high TNF-a, the number of report-
ed cases of microalbuminuria was significantly higher
than in those with low levels.

Keywords: beta-2-microglobulinuria, early rheuma-
toid arthritis, regression analysis, tumor necrosis factor-a,
nephropathy.
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00yCJIOBIMBACT HAYYHBI UHTEPEC K HE(PPOIOrHUCCKUM
npobnemam nipu PA. VccrnenoBanusi, MOCBSIICHHBIC W3-
YUCHHUIO MATOJIOTUH 1MOYeK Y OosbHBIX PA, oTpakarommx
BJIIMAHUC KIIMHUYCCKUX, na60paTopH1>1x u I/IHCprMeH-
TaJIbHBIX JAHHBIX Ha (POPMUPOBAHUE TOYCHHON THCHYHK-
O MaJIOYUCIICHHBI J'II/I6O HpOTI/IBope‘-II/IBI)I, qTO onpeue-
JISI€T aKTYaJbHOCTh M3YUYCHUS JAaHHOU MPOOIEMBI.

Ienpro wccnea0BaHus SIBUJIOCH HM3y4eHHE MaTtodu-
3HOJIOTUYECKONW COMPSDKCHHOCTH aKTHUBAIMKM LIUTOKHUHO-
BOTO 3BEHAa MMMYHHTETa — (pakTOpa HEKPO3a OMyXOJH-0.
(PHO-0) u HapymieHus: (QyHKIMOHAIBHOTO COCTOSHHS
MOYCK y OOJIBHBIX B ICOFOTEC PEBMATOMTHOTO aPTPHUTA.

B uccnenoBanne BKioYeHbI 35 O0NbHBIX paHHUM PA 1
MPOIODKUTEIIBHOCTHIO CHMIITOMOB 3a00JIcBaHUsT HE Ooiiee
12 mecsieB. Bo3pacT mammeHTOB COCTaBWI, B CPEIHEM,
50,71£2,25 (18-76 ner), 28 (80%) U3 HUX KEHIMHBI, CPEI-
HsA l'lpOI[OJ'DKI/ITeJ'H:HOCTI) 3a6OJ'IeBaHI/IH HAa MOMCHT HepBI/I‘-I-
HOTO HccienoBanus cocrasuia 9,21+0,43 mecsia.

[Ipu nmepBUYHOM 0OCJIENOBAaHUU y HM3ydaeMBIX Ma-
UEHTOB ¢ paHHUM PA BbIsiBlIeHa peHanbHass TUCHYHK-
ous, KOTOpaﬂ HpOHBJ’IHeTCﬂ B CHUXXCHUH CKOpOCTI/I

KIIyOOYKOBOH (UIBTPALMU ¥ MOBBIIICHUH IYKCKPEIUH
MHUKpPOIMPOTEHHOB ¢ MO4YOW. JIuHAMuKa aibOyMHHY-
pHUH, COITIAaCHO JAaHHBIM JUCHEPCHOHHOIO aHalMu3a I0
onHO(AaKTOPHOI cXxeMe, JOCTOBEpHO YKa3blBaeT Ha
CTENEeHb AaKTHUBHOCTH 3a00JIeBaHUs, OTPAXKaAIOUIYIO
BBIP@XXCHHOCTh CYCTaBHOTO BocnaneHus. ['mnepOera-
2-MHUKpODJIOOYTMHYPHS ~ OKa3ajach  CTATUCTHYECKH
3HAUYMMO B3aHMOCBSI3aHA C YPOBHEM IKCIPECCUH KITIO-
yeBoro 1utoknHa — ®HO-o cormacHo GuHapHOTO pe-
I'PECCHOHHOIO aHalnM3a, MPUYEM B3aMMOCBS3b HOCHIIA
norapuGpMHUUYECKYIO 3aBUCHUMOCTb.

[TomyyeHHast 3aBUCHMOCTh CBHJICTEIIBCTBYET, YTO MAHU-
HaMHKa BBIPA)KEHHOCTH TYOYJSpHBIX HapylleHui npu PA
XapaKTepU3yeTCcs TMPOTPECCUBHBIM YXYAIICHHEM B 3aBH-
CHMOCTH OT CTENEHH BbIpakeHHOCTH 3kcrnpeccrn PHO-a,
nprYeM HauOOJbIIMKA MPUpOCcT (QyHKIMK (M3MEHEHHE Be-
JIMYMHBI MUKPOIJIOOYJIMHYPHH) OTMEYaeTCsi Ha OTPEe3Ke OT
200 10 350 nr/mit yposust @HO-a. CormacHO KpUTEpHIO 2,
y i ¢ @HO-o Gonee 250 rr/mit KOJIMYECTBO PErUCTPHPY-
eMBIX CITy4aeB MHUKPOAJIbOYMUHYPHH JIOCTOBEPHO OOIbLIIE,
Hekelu rpu MeHsIeM yposae @HO-a (p<0,01).
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PECULIARITIES OF QUALITY OF LIFE IN PATIENTS
WITH GASTROESOPHAGEAL REFLUX DISEASE

Mirijanyan G.

Yerevan State Medical University, Healthcare Management and Economics Department, Armenia

In recent years, quality of life (QL) assessment has been
widely spread in developed countries for evaluating health
care productivity. QL is an integrated characteristic, which
gives an opportunity to assess man’s physical, emotional and
social functions [3,4]. According to WHO health is a physi-
cal, mental and social well-being, and not just the absence
of disease and physical defect. That’s why QL is connected
with health and should be regarded as one of the most im-
portant postulates of modern medical science, with the help
of which one can assess not only man’s physical health,but
mental as well [2,5]. The method of study of life quality has
been widely used in Gastroenterology since 90’s of the 20™
century. It is important to pay attention to the fact that the
number of articles about QL surveys has increased since
2000. The results show that this method has great opportuni-
ties in clinical trials and clinical practice.

The assessment of QL in cases of various diseases is
an indisputable fact. From the one hand QL survey gives
an opportunity to determine how the patient is bearing
the disease, from the other hand, it’s crucial for solving
the problems occurring during treatment. The level of QL
can be used as a supporting criterion for the development
of individual treatment schemes, effective assessment of
treatment, and the efficiency analysis of primary and sec-
ondary preventive activities.

SF-36 is most commonly used general questionnaire
in gastroenterological practice. QL assessment in gastro-
enterology is important in the functional pathology of di-
gestive tract, as laboratory-instrumental control has fewer
possibilities in the course of the disease, so this method
can practically become unique in assessing the effective-
ness of therapeutic measures[1,6,7,8].

During Gastroesophageal Reflux Disease (GERD) low
scores of QL are considered to be a serious problem [9]. It
has been proved that the quality of life suffers more at this
pathology than during stenocardia [11]. During GERD
QL pain and physical activity scales are mainly [10].

Hence, the survey of life quality has peculiarities in
cases of digest tract diseases and this fact should be taken
into consideration for evaluating the effectiveness of pre-
ventive and therapeutic measures.

88

The current study aimed to determine the QL changes
in patients with GERD.

Material and methods. Gastroenterology divisions
of large multi-profile hospitals had served as the main
base, where the optimization issues of the work of the
department were processed. Gastroenterological patients’
historiography has also been used as a research object.

Patients were selected randomly. The sample con-
sisted of 100 patients with GERD. We also formed con-
trol group, which consist of 50 practical healthy patients
(without GERD). In case group we formed two subgroups-
GERD with Esophagitis and GERD without Esophagitis.

For QL assessment of patients with GERD was used

SF-36 questionnaire. SF-36 questionnaire (The Short
Form-36) is a commonly used general questionnaire to
assess the quality of life of population. It’s widely used
in Europe and USA. Each scale has been scored 0-100,
in which a higher score representing better quality of
life. Two parameters of health status are formulated from
these-Mental Health (MH) and Physical Health (PH)
components. The following subscales were analyzed for
the calculation of these two components:
1. physical functioning (FF); 2. role physical functioning
(RP); 3. Bodily pain (BP); 4. general health (GH); 5. vi-
ability (VT); 6. social functioning (SF); 7. role emotional
functioning (RE); 8. mental health (MH).

The data is evaluated using a 100-point scale. In addition,
the higher the cumulative value, the higher the QL score.

GerdQ questionnaire consists of 6 questions and is
used in GERD diagnosis. If the total score is 8 or higher,
the probability of GERD is higher in the patient.

The body mass index was used to estimate the physi-
cal development harmony (BMI).

1. Overweight, if BMI=25-29,9 kg/m?,

2. Obesity at 1st degree if BMI =30,0-34,5 kg/m?,
3. Obesity at 2nd degree if BMI =35,0-39,9 kg/m?,
4. Obesity at 3rd degree if BMI > 40, kg/m?.

Statistical analyses of Data were done with the help of
Microsoft Excel and 2000 Statistica 6.0 for Windows pro-
grams. All data were subjected to analysis of their distribu-
tion. Normal distribution testing was done by the following
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methods: graphic, Kolmogorof-Smirnov, the significance of
Excess and Asymmetric indicators. The calculation of mean
values, extensive and intensive indicators, their average mis-
takes, as well as the assessment of the reliability of different
mean values and indices were widely used from medical sta-
tistics data with the help of Students T-test.

The relationships between chances and confidence
limits have been calculated to detect the risk factors for
the GERD. If chances are 0-1 interval, it fits at low risk
level, if greater than 1, high risk, if equal to 1, the effect
is absent.

Chance ratio=(A*D)/(B*C), where

A those patients who have a disease and risk factor,

B those patients who have a disease, but the risk factor
is missing,

C those patients who do not have a disease, but the
risk factor exists,

D those patients who do not have a disease and lack
the risk factor.

Test Sensitivity = (a/a+b) * 100.

The test specification = (d / ¢ + d) * 100, where a is
the correct positive result, b is wrong negative, d is correct
negative, ¢ is wrong positive. For the significance of clini-
cal, laboratory-instrumental and functional indicators for
early diagnostics and corresponding mathematical model-
ing of GERD a multiconductive dispersion analysis was
carried, the level of informativeness of each of the char-
acteristics was assessed.

Results and their discussion. In case group 58 pa-
tients were male and 42 were female. GERD without
Esophagitis subgroup included 71 cases, 41 of which
were diagnosed in men and 30 in women. The mean age
of this subgroup was 35.3+5.2 years. The second clinical
subgroup is gastroesophageal reflux, with eosophthalic
patients, which consisted of 29 cases. 17 patients in this
subgroup were male and 12 female. The mean age of this
subgroup was 35,4+5,3 years. Comparing of QL scores of
case and control groups presented in Fig. 1.

sodiy pain (87

) viasiity (vT)

Physial woie prysical
functioning (FF} functioning [RF)

]
functoning {RE)

Fig. 1. QL scores of patients with GERD compared with
the control group

The most affected subscales of patients with GERD
were “Role physical functioning”, “General health”,
“Role emotional functioning” comparing with control
group according SF-36 questionnaire.

In our research we also studied QL score peculiari-
ties depending on the type of GERD (two subgroups). It
has been found that in the case of gastroesophageal reflux
without esophagus QL scores were lower than it in the
GERD with Esophagitis subgroup (Fig. 2).
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Fig. 2. Features QL scores depending on the type of
GERD according to SF-36 questionnaire

In the case of GERD without an esophagus, the most
affected were “Role physical functioning” and “Role
emotional functioning” subscales. Regardless of the type

Table 1. Data of the SF-36 questionnaires for patients with GERD depended of BMI (Me, Q ,.—0 ,.)

SF-36 indicators Overweight Healthy weight P
PF 9189, 102] 92 [85, 95] 0,3
RP 98 [74, 121] 120 [73, 128] 0,04
BP 48 [47, 69] 48 [41, 75] 0,8
GH 44132, 50] 511[42,75] 0,002
VT
54148, 79] 0,05
5435, 71]
SF 48 [24, 51] 35[22, 53] 0,7
RE 98 [31, 101] 98 [32, 99] 0,4
MH 59 [54, 71] 61 [49, 69] 0,3
Physical component 44 42, 54] 511[41, 59] 0,04
Psychological component 39 [31, 43] 42 30, 47] 0,2
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Table 2. The assessment of indicators’ informativness

Feature A Uilksi Private F P
Burns, scores 0.39 0.68 10.9 0.01
Nutritional ghosts, score 0.37 0.81 9.8 0.02
Waist circumference / Hinge circumference 0.36 0.80 5.98 0.01
SF 36 psychological component, score 0.51 0.69 13.56 | 0.001
Night patchy acid reflux,yes-1, no-2 0.41 0.87 1.98 0.03

Table 3. Calculation of the coefficients of linear function

Feature 1%t group 2" group
Burns, scores 9.5 11.5
Nutritional ghosts, score 10.1 17.1
Waist circumference / Hinge circumference 14.1 19.4
SF 36 psychological component, score 0.9 1.54
Night patchy acid reflux,yes-1, no-2 -2.9 -5.98

of subgroup, QL “Bodily pain” and “General health” sub-
scal’s scores were low.

Thus, based on the data obtained, it can be inferred
that the changes of QL during GERD have nosologi-
cal features; it is more likely to suffer in the case of
non-esophageal GERD, besides the description of QL
changes patterns is closely connected with psycho-
somatic equivalent of illness, particularly in the case
of depression suffer mental health and role emotional
functioning scales, in the case of anxiety, bodily pain
and general health scales.

In Table 1 the results of life quality criteria for pa-
tients with GERD, depending on the amount of BMI
are presented. In the group of overweight, compared
with the group of healthy weight, the following scales
of QL were lower: role physical functioning (RP), gen-
eral health (GH) and vitality (VT), which affected the
physical component of health state and weight gain
obesity group (P<0.05).

According to the survey data, there was no dif-
ference between men’s and women’s QL indicators
(P>0,05).

With the growth of the ratio between body circum-
ference and circumference of the hinge, the physical
functioning (PF) scale of the SF-36 questionnaires (r=-
0,51, P <0,05) decreases in the comparable groups (r=-
0,51, P<0,05). In the group being compared with the
increase of BMI (r=-0,35, P<0,05) and body circumfer-
ence (r=-0,41, P<0,05) decreases the scale of mental
health (MH). The results of the survey did not record a
link between the indicators of SF-36 and GerdQ ques-
tionnaires (P>0,05).

The evaluation of the QL of younger patients by
the SF-36 questionnaires revealed the following cor-
relations: in the study group physical functioning de-
creased in the case of increased inflammatory process-
es of mucous membrane PF) (r=-0,4, P<0,05), parallel
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to the increase in epiphylial hyperplasia of the inflam-
matory mucosa in epithelial hypertrophy, social func-
tioning (SF) (r=-0,6, P<0,05), as well as role emotional
functioning (RE) (r=-0,4, P <0,05) decrease in the com-
pared group.

Thus, the quality of life for younger patients with
GERD in case of BMI> 25 kg/m? is statistically lower in
comparison with the patients with GERD when BMI<25
kg/m?. With the increase in obesity, the physical func-
tioning of life quality (PF) is reduced. According to the
GerdQ questionnaire, GERD BMI>25 kg/ m?> symptom-
atic symptoms of acne reflexes become more vivid and
parallel to this increases GerdQ score.

The multivariate discriminant analysis method was used
to construct GERD early diagnostic model. Of all the clini-
cal, laboratory-functional indicators studied, 5 were taken
into consideration, in case of which P<0.05 (Tables 2,3):

Group 1 - gastroesophageal reflux, without esophagi-
tis (inflammation of mucous membranes), group 2 - gas-
troesophageal reflux with esophagitis.

Two discrete linear functions have been formed from here:
F =-102.7+9.5%X +10.1* X +14.1 X, +0.9 X -2.9 X,
F,=150.7+11.5*X +17.1* X, +19.4 X, +1.54 X, 5.9 X
X, burning expression
X, ghosts
X, body circumference / hinge circumference
X, SF 36 psychological component
X, presence of night patchy acid reflux
IfF,_F, so the patient has GERD.

Conclusion. Patients with GERD, who have BMI
>25 kg/m? have low indicators of QL compared to the
group GERD BMI<25 kg/m?, especially health physical
component level is low. With the addition of abdominal
fat, the level of physical functioning (PF) indicator de-
creases. In cases of various types of GERD the descrip-
tion of QL scale change patterns is closely connected with
psychosomatic equivalent of the illness, particularly in
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case of depression, scales of mental health and emotional
functioning are affected, in case of anxiety, pain and gen-
eral health scales are affected. When planning the devel-
opment of a specialized care system for patients with dis-
cases of the digestive system, take into consideration the
specificity of the disease and QL.
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SUMMARY

PECULIARITIES OF QUALITY OF LIFE IN PA-
TIENTS WITH GASTROESOPHAGEAL REFLUX
DISEASE

Mirijanyan G.

Yerevan State Medical University, Healthcare Manage-
ment and Economics Department, Armenia

Many studies showed, that quality of life (QL )
is affected in case of gastroesophageal reflux disease
(GERD). Numerous questionnaires with a wide variety
of characteristics have been developed for the assess-
ment of GERD.

© GMN

The current study aimed to determine the QL changes
of patients with GERD.

The sample consisted of 100 patients with GERD. We
also formed control group, which consist of 50 practi-
cal healthy patients (without GERD). In case group we
formed two subgroups- GERD with Esophagitis and
GERD without Esophagitis. For QL measure we used
SF-36 questionnaire. In case group 58 patients were male
and 42 were female. GERD without Esophagitis subgroup
included 71 cases, 41 of which were diagnosed in men
and 30 in women. The mean age of this subgroup was
35.345.2 years. The second clinical subgroup is gastro-
esophageal reflux, with eosophthalic patients, which
consisted of 29 cases. 17 patients in this subgroup were
male and 12 female. The mean age of this subgroup was
35,4+45,3 years.

The most affected subscales of patients with GERD
were “Role physical functioning”, “General health”, “Role
emotional functioning” comparing with control group ac-
cording SF-36 questionnaire. In the case of GERD with-
out an esophagus, the most affected were “Role physical
functioning” and “Role emotional functioning” subscales.
Regardless of the type of subgroup, QL “Bodily pain” and
“General health” subscal’s scores were lowIn case group
patients, who have BMI>25 kg/m? have lower scores of
QL compared to the group GERD BMI<25kg/m>.

Keywords: Gastroesophageal reflux disorder, quality
of life.

PE3IOME

OCOBEHHOCTHU KAYECTBA KHN3HU Y IMALIU-
EHTOB C TACTPO230®AT'EAJIBHBIM PE®-
JIIOKCOM

Mupugxansas I.M.

Epesanckuii cocyoapcmeennvlii ynusepcumem, xageopa
yIpasienus u IKOHOMUKY 30pasooxpanenus, Apmenus

MHorue uccie0BaHusl IMOKa3ajiHM, YTO TracTpod30-
(hareanbHas pedurokcHast Ooniesnb (I'OPB) Bausier Ha
kadectBo xu3HK (KXK). [lns onenkun KX paspabGorans
MHOTOYHCIICHHBIE aHKETHI C HIMPOKHM CIIEKTPOM Xapak-
TEPUCTHK.

Llenbro JaHHOTO UCCIIEIOBAHUS SIBUJIACH OIICHKA 0CO-
OeHHOCTEH M3MEHEHMs ToKa3areliedl KadecTBa )KHU3HU y
MAIMEeHTOB ¢ racTpod3odareanbHOi pedIroKCHOI 0oe3-
Hpto. Habmonanuces 100 manuentoB ¢ I'OPb (ocHoBHas
rpyImmna), KOHTPOJIBHYIO IPYyMIy cocTaBUian 50 mpakTuye-
CKH 3710poBbIX ManueHToB (6e3 ['OPB). OcHoBHas rpymnmna
ObLTa paszencHa Ha e noarpymmsl: [ DPB ¢ 330darutom
u I'OPB 6e3 330darura. s onenkn KXK ncnonbs3osa-
M MeXAyHapoaHblil onpocHuk SF-36. B uccnenyemyto
rpynity ObUIM BKIIOYEHBI 58 MyX4uHBI M 42 >KCHIIWH.
I'OPB 0e3 330¢arura Britouana 71 ciyqait (41 myxdnHa,
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30 >keHIINH), CPEAHUH BO3pacT OOJIBHBIX COCTaBUI 35,3£5,2
L. BTopy!o KIMHUYECKYIO NOATPYIITY COCTABUIM MALEHTBI
¢ I'OPB ¢ 33o¢arutom (n=29), 17 myxumH, 12 >KeHIIMH,
cpenHuit Bo3pacT - 35,4+5,3 1.

Pesynbrarhl BcciaenoBaHus MOKa3alll, YTO CPEAN Maly-
entoB ¢ ['OPb ¢ 330¢arnTom Hanbosee HU3KUE TTOKA3ATEIH
B CPaBHEHUM C KOHTPOJIBHOW I'PYIIION BBISABIICHBI 110 IIIKa-
JIaM «poJIeBOC (pU3MYUCCKOS (PYHKIIMOHUPOBAHUEY, «OOIIICe
COCTOSIHUE 3/I0POBBSI», «POJIEBOE AIMOLMOHATBEHOE (DYHKIIH-
onupoBanuey; B rpynme ['DPb 6e3 330¢arura - «posesoe
¢bmnyeckoe (QYHKIIMOHMPOBAHUE» U «POJICBOE SMOIIH-
OHaNbHOC (YHKIMOHUpOBaHMEY». He3aBUCHUMO OT TO-
IPYIIIbI HU3KHE MOKa3aTeld OTMEYaIiCh 110 IIKale «0o-
JIE3HEHHOCTH» M «O00IIIee 310poBbe». B rpyrimne naueHToB ¢
uHaekcoM Maceht Tena (MMT)>25 kr/m? Obutn Gosiee HU3KHE
6amer KK 1o cpaBrenuto ¢ rpymmoit UMT<25 kr/m?.
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BJIMSHUE TEPAIIUA MET®OPMHWHOM HA AKTUBHOCTH DHJIOTEJIUN-3ABUCHUMBIX
MEJIUATOPOB Y BOJIBHBIX OCTPBIM HH®APKTOM MHUOKAPIA
N CONNYTCTBYIOIUM CAXAPHBIM JMABETOM THIIA 2

3auxuna T.C., ba6axxan B./l., Peinauna H.T., bop3osa E.10., KoBanepa F0.A.

XapvKoscKuil HAYUOHATbHBIUL MEOUYUHCKUL YHUGepcumem, YKpauna

[NoBpexxaeHue SHAOTENUS SABISIETCA HE TOJIBKO ITyCKO-
BbIM MEXaHHM3MOM Pa3BUTHs OCTPOH OKKIIFO3UM BEHEUHOMH
apTepHy, HO U HE3aBUCHUMBIM MPEANKTOPOM HEOIaronpusT-
HOTO TEUYEHHsI OCTporo uHdapkTa Muokapnaa (OMM) [2,17].

[Ipeamnonaraercs, 4To B €ro naroreHese ocodast pojb
MPUHA/UICKUT DHAOTENMNA-3aBUCUMBIM ~ MEAMAaTopam —
sCD40-nmuranny u sVE-kanrepuny. sCD40-nurang — yHu-
KaJIbHOE COEAANHEHHE, KOTOPOE, KCIIPECCUPYSCH Ha TOBEPX-
HOCTH aKTHBHUPOBAHHBIX TPOMOOIMTOB, ASHIOTEIUATBHBIX
KiIeTkax, T-muMdormrax [16] urpaer 3HaYMMyr0 poib B
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MpoIeccaX aKTHBAIUK  JICHKOIUTapHO-TPOMOOITTAPHOTO
B3aUMOJICHCTBUS, OTIOCPENYsl IMMYHOBOCHAJIUTEIBLHYIO pe-
aKIMIo U TpomO03 [1]. YcTaHOBIEHO, YTO THICPIITHMKCMUS
croco0OHa TOBBIIATh dKcnpeccuro SCD40-nirania, Takum
o0pazoM (HopMHPYS IPOBOCIATUTEIFHOE U TIPOTPOMOOTCH-
Hoe cocrosiHue. [lokasano, uto sCD40L nocToBepHO MOBHI-
1IaeT MPOHUKHOBEHUE JIMIHJIOB Yepe3 JHIAOTEIUAIbHYIO
CTEHKY U UX TpaHC(HOPMAIIUFO B ICHUCTHIC KIICTKH [22], 4T
WHUITUHAPYET (POPMHUPOBAHKUEC U MPOrPECCHPOBAHKE aTEPO-
ckieposa [13].
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OcBoOoguBmIKiics W3 TiaazMaThueckod MemOpa-
Hbl Pa3pyLICHHOTO HHJOTEIHOIMTA B COCYAHCTOC
pycino sVE-kaarepun tpanchopMupyercs B Tak Ha-
3bIBAEMbIC DHAOTEJIHAIbHBIE MHKPOYACTHIBI, KOTO-
pble CIOCOOHBI CTHMYJIHPOBATH BHYTPHCOCYIUCTOE
BOCIMaJICHUE, BMEHIMBATHCS B IPOILECCHl CBEPTHIBA-
HUS KPOBHM M PETYISALHUU COCYIHCTOro ToHyca [23].
J.M. Sinning ¢ coaBT. [19] BeIsIBUIIN acCOLMAIUIO €TO
MOBBIIIEHHOTO YPOBHSI C YaCTOTOW BO3HUKHOBEHHS
HeOJIarONPHUSATHBIX CEPACUYHO-COCYIHUCTBHIX U Iepe-
OpOBACKYJISIPHBIX COOBITHI.

3HauUMBbIM acrieKToM 3(()EeKTHBHOCTH Teparnuy 00JIb-
HbIX OVIM n caxapubim auaderom (C/I) 2-ro Tuna siBis-
eTcs BBIOOp CaxapOCHMIKAIOIIEro Ipenapara, KOTOPBIH
CIOCOOCTBYET HE TOJBKO HOPMAJIHM3alUK YPOBHSI TIIFOKO-
3bI KPOBH, HO U BJIAJICET JIOTIOJIHUTEIBHBIMU KapIHO-TIPO-
TeKTUBHBIMH D dexTamu.

VYuureiBas Hamuuue y 6onbHbix OMM u CJI 2-ro
TUIA TUIIEPUHCYJIMHEMHUH, JONOJHUTEILHOE BBEJICHUE
WHCYJIMHA C IEJbI0 MHTCHCHBHOTO KOHTPOJIS TJIHKe-
MHUHM Ka)XETCSl HEpallMOHAJIbHBIM, TOTJA KaK Teparus
MET(GOPMHHOM MOXKET UMETh psia npeumyinects. He-
JlaBHUE MCCJIEI0OBaHMs Ha JKMBOTHBIX MPOJEMOHCTPH-
pOBaJIM HAJIMYUE BBIPAXKEHHOTO KapAHOIPOTEKTHBHOTO
s dekra y MeTpopMuHa MPU YCIOBUU BBEACHHS €ro B
HavaJlbHOM pernep(y3uoOHHOM Mepuoae nHpapkra Mu-
okapja [8], 4TO MOATBEPKICHO pe3yabTaTaMH MHOTO-
IEHTPOBBIX HccaenoBanuit [3,5,12], B kKoTophIX mpo-
JIEMOHCTPHUPOBAHO TOJIOKUTEIBHOE BIUSHUE TEparuu
MET(HOPMHHOM y OOJIBHBIX C MIIEMHUYECKOH 0O0JIE3HBIO
cepana. MHOro4HcIeHHbIE KIMHUYECKUE HCCIe0Ba-
HUSl, U3yYaBIIUe BIUSHIEC WHTCHCUBHOCTH T'HITOTJIHKE-
MHUYECKOH Tepanuu y NalueHToB ¢ OCTPhIM HHPAPKTOM
MHOKap/aa, MPOACMOHCTPUPOBAIN HPOTHBOPEUUBBIC
pe3yabTarhl, B YaCTHOCTH NPEHMYIIECTBa arpeccuB-
HOW MHCYJIMHOTEPAINH, BBISIBICHHBIC B HCCIEIOBAaHUH
DIGAMI, Obuti onpoBeprHyTHl B KIMHAYECKOM HCCIIe-
nosanun DIGAMI-2 [14]. B uccnenosanusix Gerstein H.C., u
coast. [9] u Duckworth W. [6] ycTaHOBIEHO JJOCTOBEpHOE TIO-
BBIIICHHUE YPOBHS KapIMOBACKY/IAPHON CMepTHOCTH Ha 35%
B JIaHHOW Koropte OoybHBIX. Ha3HaueHue meTdopMuHa
MalueHTam, B 0COOCHHOCTH C MOBBIIIICHHOW MacCcol Tena,
CIOCOOCTBYET CHIIKEHHIO PHCKa KapJIUOBACKYJISPHOM
cMmeptr Ha 36% [15]. TlomoOHOe BiMsiHUE METHOPMHUHA,
10 BCell BEPOSITHOCTH, CBSI3aHO C €T0 SH/I0TEJIUI-IIPOTEK-
TOPHBIMH (P PeKTamH.

OTcyTcTBHE JJAaHHBIX OTHOCHTEIBHO BIUSHHS MET-
¢opmuna Ha sCD40L u sVE-kaarepun y OOJBHBIX C
OUM u CJ] 2-ro Tuna CTUMYIUpPYET AaJbHEHIINN Ha-
YUHBII IOUCK.

Lenbto wuccnenoBaHMs SIBUJIACH OIICHKA BIMSIHHS
Tepanuu MeThopMuHOM Ha ypoBHU SCD40-nmuranna u
sVE-kaarepuHa y OOJBHBIX OCTPBIM HH(APKTOM MHU-
oKapjia ¥ COIyTCTBYIOLIMM CaxapHbIM JHabeToM 2-TO
THIA.

© GMN

Martepuaj u MeToabl. B nccinenoBanuu mpuHSIH
yuactue 44 OonpHbix OMM m caxapHbeiM auabeTom
2-ro THUIa, HAXOJMBIINECS HAa CTAMOHAPHOM JICUCHUHU
B MH(APKTHOM OT/AEJIeHHH XapbKOBCKOH TOPOICKOM
KIMHUYCCKON OonbHMIBI No27, KoTOpasi sBiseTcs Oa-
30BBIM JICUEOHBIM yupexaeHueM Kadeapbl BHyTPEHHEH
MeIUIUHBI Ne2 M KIMHUYECKOW MMMYHOJIOTUW U aj-
neproyioruu XapbKOBCKOTO HAllMOHATIBHOTO MEIUIIMH-
CKOTO YHHUBEpPCHUTETA.

Jist oueHkM BiusiHUS MeT()OPMUHA HA aKTHBHOCTD
9HJIOTEIHMH-3aBUCUMBIX MeIraTopoB, OosbHble OUM 1
C/I 2-ro Tuma ObUTH pa3AeieHbl Ha JBe rpymmsl: I rpym-
na — 21 00JbHOM, KOTOPBIM Ha3HAYCH METPOPMHUH B J103€
1000 mr B cyTky; II rpynna — 23 G0JIbHBIX, KOTOPBIM MPO-
BOJMJIACh TEPAINUs HHCYIMHOM KOPOTKOTO IEHCTBUS B
cpennecytouHoit noze 14-20 EJl moakoxxHoO.

Kpurepusimun HazHaueHHs: MeT(OpPMUHA B Ka4eCTBE
CaxapoCHIIKAIOIIEro Ipenapara y OOJNBHBIX OCTPHIM
MHpAPKTOM MHOKapja M caxapHbIM AuabeToM 2-TO
TUMa OBLIU: MOBBIIIEHHAS Macca Tella, OTCYTCTBUE Tsi-
xkenoit moueunoit (CKO>60 Mi/MUH) U TEYCHOYHOMH
HEJI0CTaTOYHOCTH, Bo3pacT MeHee 80 Jer.

YyacTHHKAM HCCIEAOBAaHUA JBaXkAbl C HMHTEPBa-
noM B 10-14 nHe#l mpoBOAUIOCH ONIpeeIeHUuEe yPOB-
Hs sSCD40L ¢ ucnonbp3oBaHMEM KOMMEPUYECKON TeCT-
cuctemsl npousBojacTBa «YH Biosearch Laboratory»
(Kurait) u ypoBHs sVE-kanarepuHa c ucmosib3oBa-
HHEM KOMMEpPYECKON TeCT-CHUCTEeMBl MPOU3BOJCTBA
«Bender MedSystem» (ABcTpus). Pacuer miroko3sl
KPOBU MPOBOJUIICS TITIOKO300KCHAA3HBIM METOJ0M
C UCIOJb30BAaHHEM KOMMEPUYECKON TEeCT-CUCTEMBI
dbupmel «Dunucurt-Juarnocruka» (Ykpauna). Omnpe-
JIeJIeHWEe YPOBHS INIMKO3WJIMPOBAHHOTO reMOTI00nHa
(HbAlc) ocymecTBusimoch XpomaTorpaduueckum
METOJOM C HCIOJb30BAaHHEM KOMMEpPUYECKOH TecT-
cuctembl pupmbl «Pearent» (YkpauHa), WHCyIHHA
KPOBH - C HCIOJB30BAHHEM KOMMEPYECKOH TecT-
cucrembl pupmbl «DRG Instruments GmbH» (I'ep-
MaHHus). Maremarudeckasi KOMIbloTepHas o0padoTka
pe3ynbTaToB MPOBEACHA C MOMOIIBI0 MPOrPaMMHOTO
naketa SPSS u Microsoft Excel. PaccuutbiBanucs:
cpennee apudmernueckoe (M), ommbka cpenHei
apupmMeTrnueckoi (m), BEpOATHOCTh U YPOBEHb 3Ha-
guMocTu (p). CTaTUCTHUYECKH 3HAYUMBIM SIBISJICS
ypoBenb p<0,05.

PesyabraThl M UX 00cykaeHne. AHAIH3 UCXOIHBIX
JIAHHBIX YTJIEBOIHOTO 0OMEHa B 00CieyeMbIX IpyIax
GOJBHBIX BBISBHII, YTO [0 YPOBHIO IMIUKO3UINPOBAHHO-
ro remornoouna (7,6+0,5% u 8,6+0,4% cooTBeTCTBCH-
HO; p>0,05), uncynuna kposu (37,7+1,7 mxnEJl/ma u
38,9+1,4 mxnE/l/mMn cootBercTBeHHO; p>0,05) U It0-
ko3bl kpoBH (10,4+1,1 mmons/n u 11,14+0,8 Mmomb/n
cooTBeTcTBeHHO; p>0,05) OHM HE OTIMYANHCH, YTO
MOJITBEPXKAAET COMOCTABUMOCTH IPYII CpaBHEHHUS (Ta-
Onuma 1).

93



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Tabnuya 1. Hcxoouvie noxkazamenu yeneeo0no2o oomena y 6onvuwvix OUM u C/] 2 muna

boabubie ¢ OUM u CJI 2-ro Tuna, n=44
IMoka3arennb Metdopmun, n=21 HNucyauHoTepanus, n=23 p
1 2
HbAlc, % 7,6+0,5 8,6+£0,4 p,,>0,05
Wucynna kpoBu, MKIEJl/M 37,7+1,7 38,9+1,4 p,,~0,05
I'mroko3a KpoBH, MMOJIB/JT 10,4+1,1 11,1+0,8 p,,>0,05
npumeuanue. *— p<0,05

Tabnuya 2. Hcxoonvie anmponomempuueckue noxkazamenu y bonvuvix OMM u C/ 2 muna

Boabubie OUM u CJ] 2 Tuna, n=44
Ioxa3zarenn Metdopmun, n=21 HNncyannorepanus, n=23 p
1 2
OO0BeM Taauu , CM 86,1+0,9%* 82,3+1,0%* p,,<0,05
O6beMm Oemep, cM 100,8+0,5%* 97,2+0,7* p,,<0,05
WHeke Maccsl Tela, Kr/m? 26,8+0,2* 23,3+0,3* p,,<0,05

*- p<0,05

BrisiBI€HO, 4YTO TpyNIbl CpPaBHEHUS JIOCTOBEPHO
pasauyaiuch Mo psijly aHTPOIIOMETPUUECKHUX TTOKa3are-
neit (tabnuua 2), a umenHo oobvem Tanuu (OT), oobem
oenep (OB), unmekc maccsl Tena (MMT) Obutn g0CTO-
BEpPHO BBIIIE B IPyMNIne OOJbHBIX, KOTOPBHIM B KaueCTBE
caxapOoCHIKAIOLIEro Mnpenapara Ha3HaueH MeT(hOpMUH
10 CPaBHEHHUIO C OOJIBHBIMHU, KOTOPBIM Obllla pEKOMEH-
noBana nuncynuHorepanus (86,1+0,9 cm u 82,3+1,0 cm
coorBeTrcTBeHHo; 100,8+0,5 cm u 97,240,7 cM cooT-
BeTCTBEHHO; 26,8+0,2 kr/m? u 23,3+0,3 xr/M? cooTBeT-
cTtBeHHO; p<0,05).
B Teuenue nocneayromero 10-14-gHeBHOTO Nepuona
KOMILJICKCHOM Teparnuu ¢ BKJIIOYEHHEM CaxapOCHHKa-
foriero mpenapara (MeTGOPMUH WIIM MHCYJIMH) BO BCEX

HCCIIEyEeMBIX TIpyMIax yJaJoCh CHU3UTh YPOBEHb IITIO-
K03bI KpoBH (6,5+0,8 Mmmoie/ 1 6,8+0,6 MMOJIB/IT, COOT-
BeTCTBEHHO; p>0,05). B TO BpeMs Kak CHI)KEHHE YPOBHS
MHCYJIMHA KPOBHU Cpelu OOJBbHBIX, MOJTy4aBIInX MeTdhop-
MuH, 0bUTO OoJiee 3Haunmo (-25,4% u -18,8%, cooTBeT-
CTBEHHO; P, ,<0,05) (Tabmuna 3).

AHanu3 JUHAMUKH aHTPONOMETPHUYECKHUX IOKa3a-
Teneit (Tabmuna 4), BRIABMI Oojice 3HAYMMYKO TCHICH-
o cHikenust UMT B rpynime GoNbHBIX, MMOTYYaBIIAX
metdopmus (-3,4% u -1,7%, coorBercTBeHHO; p<0,05).
OnHako HEOOXOJMMO OTMETHTh HEAOCTATOUYHOCTH TOTO
neproJia HaOJIOJCHUS JIJIsl YCTaHOBJICHHSI IOCTOBEPHBIX
accoluanyi Mex/1y Ha3Ha4eHueM MeT(GOopMHHA U CHUKE-
HHEM Macchl Tena .

Tabnuya 3. [lokazamenu yenesoonoeo oomena y bonvrovix OUM u C/ 2 muna
8 3a8UCUMOCIU OM MAKMUKU caxapochudxcaroujei mepanuu va 10-14-u Onu boneznu

Boabubie OUM u CJI 2-ro Tuna, n=44
Iloka3arenn Metdopmun, n=21 HNucyaunorepanus, n=23 p
1 2
Wucynus kpoBu, MKIEJ]/Mi 30,1£1,8 (-25,4%)* 32,7+1,4 (-18,8%)* p,,<0,05
['mok03a KpoBH, MMOJTB/T 6,5+0,8 (-40,0%) 6,8+0,6 (-33,8%) p,,>0,05
npumeuanue: *— p<0,05

Tabnuya 4. Anmponomempuyeckue noxazamenu 'y 6onvrvix OMM u C/] 2 muna
Ha 10-14-11 OHu bone3HU 8 3a8UCUMOCTU OM MAKMUKU CAXAPOCHUICAIOu el mepanuu

Boabnubie ¢ OUM u C/I 2-ro Tuna, n=44
Iloka3zarenn Metdpopmun, n=21 HNucyaunorepanus, n=23 p
1 2
OT, cm 84,9+0,9 (-1,4%) 81,3£1,0 (-1,2%) p,,>0,05
OB, cm 98,4+0,5 (-2,4%) 94,9+0,7 (-2,4%) p,,>0,05
UMT, kr/m? 25,94+0,2 (-3,4%)* 22,94+0,3 (-1,7%)* p,,<0,05
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npumeuanue: *— p<0,05
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Tabnuya 5. Yposnu snoomenuti-3agucumuvlx meouamopog y oonvrvix OUM u C/] 2 muna
6 3a6UCUMOCTIU 0N MAKMUKU CAXAPOCHUdN Caloujetl mepanuu

Boabubie ¢ OUM u CJI 2-ro Tuna, n=44
Metdopmun, n=21 HNucyauHoTepanusi, n=23
Ioka3artenn p
1 2
1 nennb 10-14 nenn 1 nennb 10-14 nenn
2,97+0,12 3,07+0,09
sCD40L, ur/mn 3,84+0,08 3,82+0,04 p,,<0,05
(-29,3%)* (-24,4%)* )
1,47+0,05 1,46+0,05
SVE-kanrepi, 1,800,06 1,7440,05 p,>0,05
HIr/Mt (-22,4%) (-19,2%)

npumeuanue: *— p<0,05

YcTaHOBIICHO, YTO Ha3HAUYEeHHE MET(GOPMHUHA B Kade-
CTBE caxapOCHIKaoIIero npemapara 6omsHeiM OUM 1
C/ 2 tuma crmocoOcTBOBasIO Ooiee 3HAYMMOMY CHIDKE-
uuto yposHs sCD40L (-29,3% n -24,4% cooTBeTCTBEH-
HO; P, ,<0,05) B cpaBHEHNH C GONBHBIMH, MOJTyYaBITHMH
WHCYTHHOTepanuio (Tabmuma 5).

AHanu3 TUTepaTypHbIX TaHHBIX MOATBEPKIACT MOy~
YeHHbIEe pe3yibTaThl. Tak, B pabotax Kebapcilar L. [10],
MIPOJEMOHCTPUPOBAHO YOEANTEIBHOE CHIKEHUE YPOBHS
sCD40-nmurarna Ha pone Tepanmu Metdopmurom. [Tomo-
KHUTEIFHOE BINSHHUE Tepanuy MeT(HOPMUHOM Ha yPOBHHU
sCD40-nmuranna, BEposSTHO, pealnu3yeTcs yTeM yrHeTe-
HUS pochopunmpoBanus Akt-KWHA3BI, OTBETCTBEHHON
3a aKTHUBAIHWIO SACPHOTO (paKkTopa Kamma-Ou, KOTOPBIH
KOHTPOJIMPYET KCIPECCHIO TEHOB IMMYHHOTO OTBETa, B
gactHOcTH CD40. 3TO MPUBOIUT K YMEHBIIICHUIO aKTHB-
HOCTH HMMMYHHOBOCIAJIUTEIBHON COCYIMCTON peakuuu
ITyTeM yTrHETEHHUS] CHHTE3a MPOBOCHAIUTEIbHBIX ITUTOKHU-
svo (MJI-1p, NJI-2, NJI-6, DHO-a), yrHETEHUIO TPOMOO-
oOpa3oBanmsa de NOVO U 3aMEeICHHUIO MTPOTPECCUPOBAHMS
arepockiepo3sa [18]. bonee Toro, pe3yasTraTsl HECKOIBKAX
HEJIaBHUX HCCIIEI0BAHUN MPOIEMOHCTPHUPOBAIH 0COOYIO
POIH MHTHONPOBAHUSA sIIEpPHOTO (pakTopa Kamma-ou B pe-
JYKIIMH 30HBI HEKPO3a MHOKap/ia MyTeM aKTHBAINN ajie-
HO3MHMOHO(pOC(aT-aKTHBUPOBAHHONH  TPOTEHHKUHA3HI
[21], B ymydmieHnH Ba3OMWIATHPYIOMIMX CBOWCTB HHIIO-
TeJNS 33 CYET aKTUBALUK MHAYIHOenbHOH NO-cHHTa3b1
[24], a Take TOBBIMICHUS ATANTAIIMOHHBIX BO3MOXKHO-
CTeH KapIMOMHONINTOB K PA3BUTHIO HIIEMUH Onaromaps
aktuBanuu RISK-kunaszer [20].

AHanm3upys JMHAMUKY CHIDKEHUs! ypoBHsL s VE-kaarepuna
B HICCIIETyeMBIX IPYTIIAX Ha (DOHE TEPAITHH C BKITIOYECHIEM MET-
(hopmrHa, BBIIBICHHBIE Pa3/IIisl HE MMEIN CTATHCTHIECKOH
sHaaumMocTr (-22,4% n -19,2% cootserctBenno; p, ,>0,05).
BepositHO, 3T0 CBA3aHO ¢ TeM, YTO OOpa30BaHWE SHOTEINH-
AJbHBIX MUKPOBE3HKYIT M3 IUPKy/Hpytomiero sVE-kaarepuna
OTIOCpENyeTCsl HEe TONMBKO AKTHBAIMEH sepHOro (akropa
Karmra-0u [7], Ha KOTOPBI OKa3hIBACT BIMSHHE MET(QOPMIUH,
HO ¥ ’HBIMH MOJIEKYJISIPHBIMH MEXaHH3MaMH, BBI3bIBAIOIIIIMHI
DIyOOKHMe HapyIIeHNsI IUTOCKENETa SH/IOTENHOLUTOB B yCIIO-
BHSIX MIIIEMUYECKOTO TTOBPEXKICHHIS.

YdauThIBas BaXXHOE 3HAYCHHE HUPKYIUPYIOMNX 3H-
JOTEIHAIbHBIX MHKPOBE3UKYI B (DEeHOMEHaX aKTHBAaUU
© GMN

MOHOITUTOB C TMOCIEAYIOIINM MPOTPECCHPOBAaHNEM aTe-
POCKIIepo3a, arperanuy TPOMOOIIMTOB, MOIYIHPOBAHUU
KOAryJsIiy, HEOOXOOUMO MPOIOIKUTH MOUCK BO3MOXK-
HBIX IIyTel BO3AEUCTBHUS.

Taxum oOpazom, B paboTe MPOIEMOHCTPUPOBAHO, UTO
Teparnus MeThopMuHOM Y 60mpHEIX OVIM U COTyTCTBYTO-
M CJ1 2 Trma npuBomuT K 6oJiee 3HAIMMOMY CHIDKSHHIIO
ypoBHs nHCYMHA KpoBH, SCD40-mmranna, 9To, B CBOIO OUe-
Penb, MOKET CITOCOOCTBOBATH YTHETEHHIO IMMYHOBOCTIAITH-
TENBPHOU peaKImu, TpOMO00Opa3oBaHms de novo.
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SUMMARY

INFLUENCE OF THE METFORMIN THERAPY
ON THE ACTIVITY OF ENDOTHELIAL-DEPEN-
DENT MEDIATORS AMONG PATIENTS WITH
ACUTE MYOCARDIAL INFARCTION AND CON-
COMITANT TYPE 2 DIABETES MELLITUS

Zaikina T., Babadjan V., Ryndina N., Borzova O.,
Kovalyova Yu.

Kharkov Natonal Medical University, Ukraine

Aim of study— estimate the influence of the metfor-
min therapy on the sCD40-ligand and sVE-cadherinlevels
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among patients with acute myocardial infarction and con-
comitant type 2 diabetes mellitus.

The study included44patients with AMI and type 2 di-
abetes whichweredividedintotwo groupsdependingonthe
glucose lowering drugs they have been taken: I group —
21patients who have been taken metformin; II group —
23patients, who have been taken short-acting insulin.

Accordingtotheobtainedresults using of metformin
as a glucose lowering drug in comparison with patients
who have been taken short-acting insulin causes faster de-
creasing of the sCD40L level (-29,3% and -24,4% accord-
ingly; p<0,05). Whereas there was no significant differ-
encesin the dynamics of sVE-cadherinlevels (-22,4% and
-19,2% accordingly; p>0,05). Positive influence of them
et form in on thes CD40-ligand level probably is caused
by the inhibition of the Akt-kinase phosphorylation re-
sponsible for the activation of the nuclear factor kappa-b
which controls expression of the immune response genes,
particulary CD40. It leads to the inhibition of the throm-
bocytes activation and differentiation of the monocytes to
the macrophages able to product proatherogenic factors.

It was established that metformin therapy among pa-
tients with acute myocardial infarction and diabetes mel-
litus type 2 leads to the faster decreasing of sCD40-ligand
in comparison with insulin therapy, which can contribute
to the improvemenet of the prognosis in this cohort.

Keywords: metformin, acute myocardial infarction,
diabetes mellitus type 2, sCD40-ligand, sVE-cadherin.

PE3IOME

BJIUAHUE TEPAIIMKMU MET®OPMUHOM HA
AKTUBHOCTbD 3HJIOTEJIUIN-3ABUCUMBbIX
MEJIUATOPOB ¥ BOJIBHBIX OCTPBIM NH®AP-
KTOM MHUOKAPIA U COITYTCTBYIOIIHUM CA-
XAPHBIM JIUABETOM THIIA 2

3aukuna T.C., ba6axxan B./l., Pernauna H.T,
Bop3osa E.10., Kopanesa 10.A.

Xapvkosckutl  HAYUOHANbHBIL MEOUYUHCKULL  YHUBEPCU-
mem, Ykpauna

Ienb ccneq0BaHUS — OI[CHKA BIUSHUS TEPATUN MET-
(dbopmurOoM Ha ypoau sSCD40-nuranna u sVE-kaarepuna
y OOJBHBIX OCTPHIM MH(APKTOM MHOKap/a U COIMyTCTBY-
IOIINM CaxapHbIM JHa0eToM 2 THIIA.

B wuccnemoBanum mnpuHanM ydactue 44 OOIBHBIX
OCTpbIM HH(APKTOM MHOKap/a ¥ COMYyTCTBYIOLIMM Ca-
XapHBIM JMa0eTOM 2-r0 TUIa, OHM OBbUIM pa3eseHbl Ha
TPYyMNIBl B 3aBUCUMOCTH OT TaKTHKH CaxapoCHIDKaIoIen
tepanuu: I rpynna —21 GonpHOMN, KOTOPBIM Ha3zHavyayICs
metdopmuH; 11 rpynna — 23 OOJBHBIX, KOTOPBIM MIPOBO-
JIUIIaCh TEPAIUsS MHCYINHOM KOPOTKOTO AEHCTBHSL.

YcraHoBIIGHO, YTO Ha3HaueHHWE MET(POpMHHA B Ka-
YeCTBE CaxapOCHIKAIOIIEro IMpernapara B CPaBHEHUU C
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OOJILHBIMHU, KOTOPBIE MOJTYyYaId HHCYITNHOTEPAIHIO, PH-
BOAMWIO K Oosiee ObIcTpOMy cHIKEHHIO ypoBHsi sSCD40L
(-29,3% n -24,4% coorsercTBEHHO; p, ,<0,05), B TO BpE-
M3l KaK JIOCTOBEPHBIX Pa3lIUuuil B HCCIIEYyEeMbIX TPyIIIax
no ypoBHio sVE-kaarepuna ( -22,4% u -19,2% cootser-
cTBeHHO; p, ,>0,05) BbIsBIeHO ObLI0. loNoXKKUTEIBHOE BIIK-
sIHHE Teparnuyu MeT(hopMUHOM Ha ypoBHH sCD40-nuranna,
10 BCEHl BEPOSITHOCTH, peajn3yeTcs: Onaroapsi yrHeTCeHHIO
(dochopunuposanusi Akt-KrHa3bI, OTBETCTBCHHOMN 32 aKTH-
BALIMIO sIEPHOTO (hakTOpa Karia-Ou, KOHTPOJIMPYIOIIETO
SKCIIPECCUIO TEHOB IMMYHHOTO OTBeTa, B yacTHOCTH CDA40.
3T0 NPUBOAUT K YTHETEHHIO MPOLIECCOB arperaryn TpomMoo-
IITOB, a TAKKE MPOLECCOB AU PepeHIIMAUE MOHOIIUTOB
B Makpodaru, KOTopble CIIOCOOHBI AKTUBHO MPOLYIIMPOBAThH
npoareporeHHbIe (haKTopsl.

VYcraHoBiieHO, 4TO Tepanus MeT(GpOpMHHOM Yy OOJIb-
HBIX OCTPBIM MH(APKTOM MHOKap/a ¥ COIYTCTBYIOIIUM
caxapHbIM J1a0eToM 2-ro THUmNa MPUBOAMT K Oojiee 3Ha-
YHUMOMY CHIDKEHHIO YpPOBHS MHCynHMHa KpoBH, sCD40-
JIUTaH/a, 9TO, B CBOIO OYEPE/b, CIIOCOOCTBYET YiIydIlle-
HHIO NIPOTHO3a BEDKMBAEMOCTH B LIEJIOM.
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CB$I3b CTENNEHU NPUBEP)KEHHOCTH K CPEAU3EMHOMOPCKOM TUETE
C KOMIIOHEHTAMU METABOJIMYECKOI'O CUHAPOMA
CPEJIUN HACEJIEHUS B KABAXCTAHA

CappixoBa K.2K., Ilanxaposa 7K.H., Hycka6aeBa I.O., ’KynucoBa M.b., Manen6aii K.M.

Medcoynapoonsiii Kaszaxcko-mypeykuti ynusepcumem um. X.A. Acasu, Kazaxcman

Metabonmueckuii curgapom (MC) B HacTosiee Bpe-
MsI BBI3bIBAE€T OOJIBIION MHTEPEC KaK Cpelu HCClenoBa-
TeNel, TaK W MPAaKTUKYIOMINX Bpauei, 4To 00yCIOBICHO
JIOCTaTOYHO BBICOKOHM pacripoCTPaHEHHOCTHIO aHHOTO
CHUMIITOMOKOMIUIEKCA M 3HAYMTEIILHBIM PHUCKOM pa3BH-
THSI CBSI3aHHBIX C HUM (haTalbHBIX KapIHOBACKYISPHBIX
ocnoxHeHut [19]. Yactora Berpewaemoctu MC B mupe

© GMN

KojieOneTcsl, B cpenHeM, B mpenenax ot 25% mo 40% u
3aBHUCHT OT ATHHUYECKUX OCOOEHHOCTEH, COIMaIbHO-Ie-
Morpadudeckux (HakTopoB, MPHUBBIYCK IMHTAHUS, YPOB-
HS (PU3NYECKOM aKTUBHOCTH, @ TaKXKE OT UCIIOIb3YEMBIX
kpurepues auarnoctuku MC [14,15,17]. Pacmpoctpa-
HenHocts MC B EBpome 1o pesysbraram KpyrHOMac-
mrrabHoro uccienoanus 34 821 i u3 10 cTpaH cocras-
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nset 24,3% [22], 8 CHIA naHHBIH CHMITOMOKOMILIEKC
BBISIBJICH O0Jiee YeM y YETBEPTH B3POCIIOTO HACEJICHHSI
[5]. CornmacHo meTa-aHanmM3y MONEPEUHBIX HCCIENOBA-
HUIi, IPOBEACHHBIX B cTpa”ax bimxuero Bocroka, pac-
npoctpaneHHocTs MC B Typuuu cocrasinser 2,2-44%, B
Caynosckoii ApaBun — 16-41%, B [lakucrane — 14-63%,
B OAD — 22-50%, B Karape 26-33% [1]. B Ilanectune
JIaHHBIN TIOKa3arenb Bappupyet ot 17 1o 59,5% B 3aBu-
CUMOCTH OT Kputepues omnpenenenus MC [3], B upas-
cKoi momynsiuu cocrasusget 28-35% [2].

ITo pesynpratam mera-aHanuza 20 MPOCTIEKTUBHBIX
KOropTHBIX HccaenoBanuii MC accoruupoBan ¢ Gonee
BBICOKMM DPHCKOM JIETAJILHOTO MCXOJa KaKk OT BCEX IpH-
ypH, Tak U oT CC3, mpu 3TOM OTHOCHUTENBHBIH PHUCK
pasButus cMept coctaBua 1,23 u 1,24, COOTBETCTBEHHO.
[okazaHo, 4TO PUCK CMEPTH KaK OT BCEX NPHYMH, TaK U OT
CC3, cTaTucTHYeCKN 3HAYMMO BBIIIE Y JIUI] C TAKUMHU OT-
JiebHbIME KomrioHeHTamn MC, kak aOJJOMHUHAIIBHOE OXKH-
perue (AO), Hapyuienue ymieBomHoro oomena (HYO) u
runoansdaxonecrepunemust (I'uno-a-XC) [10].

IToxazarens pacnpoctpanenHoctd MC u CJI 2 tuna B
Kazaxcrane ocraeTcs Ha BEICOKOM ypoBHe [16,21].

OnHOW W3 TNPUYMH CIOXKHUBIIEHCS CUTyalldd TIO
MC, mHa Hail B3IV, SABISETCS OCOOEHHOCTH IMUTAHUS
Ka3axCTaHCKOW momynsiuuu. Psg ucciaenoBaHuil Tak-
)K€ BBISBISIIOT CBSI3b MEKAY OCOOCHHOCTSMH MUTAHUS
u passutuem CC3. Tak, cormacHo pe3yibTaTaM MyJb-
THLEHTPOBOTO, PaHIOMHU3UPOBAHHOTO MCCIIEAOBAHUS
PREDIMED, B xozme koToporo mnpoBoauiach npodu-
naktuka CC3 cpenm JHIl BBICOKOTO PUCKA MYTEM MO-
JuUKaIUU TUeThl, OoraTasi aHTHOKCHIAHTaMH U He-
HACBILICHHBIMH JKUPAaMHU JHeTa ObUIa PeKOMEHJIOBaHa
B KadecTBe Y(PPEKTUBHOIO CpeICTBA NPOQUIAKTHKH
CC3 [20,23]. Ha ceroausiiHuii 1eHb oHOM U3 3ddek-
THUBHBIX JUET /Ui npoduiaktuku u neuenus MC npu-
3nana Mediterranean Diet (MedDiet), yTo moaTBepk-
JIaeTCsl pe3yabTaTaMu MPOCIEKTHBHBIX HCCIIE0BAHUN
u MeTa-aHanusa [6,12]. HeoOxonumo mpu3HaTh, 4TO B
HallIeM PETHOHE POJIb NPAaBUIBLHOTO MUTAHUS B IPOpU-
naktuke u snedennn MC, a Takke acCOLMUPOBAHHBIX
¢ uum CJI 2 tuna u CC3 HenooueHupaercs. Cunuraem,
YTO HEOOXOAMMO MPOBOAUTH NPOPUIAKTUKY Pa3BUTHS
HE TOJIBKO IIEJIOCTHOTO CHHJPOMa, HO U OT/ICJIbHBIX €T0
KOMITOHEHTOB, TaK KaK OHH U30JIMPOBAHHO TaKIXKE sIBIISI-
torcst pakropamu pazsutust CC3.

Llenbto wccienoBaHus SBUIOCH HM3yYEHUE CTEICHH
MPUBEP)KEHHOCTH HamMx nanueHtoB k MedDiet ¢ no-
MOIIBIO BaJlMIM3HpoBaHHOro onpocHuka MedDietScore
(MDS) u onienka cBsizu nokazaresueit MDS ¢ oTnensHbIMU
komrioHeHTaMu MC SIBIISIFOTCSL BeCbMa aKTyallbHBIMU JIJIsI
pa3paboTKu MPOGHUIAKTHYCCKUX PEKOMECH AL,

Marepuan u Metoabl. J[isi TOCTHKEHHS LIENH KCCIe-
JIOBaHUsI IIPOBEJICHO MOTIEPEYHOE (OAHOMOMEHTHOE) HCCIIe-
JIOBaHKE, B XOJIE KOTOPOTO ObLIO MPOBEACHO OOIIEKIMHU-
4yeckoe U JlaboparopHoe o0cenoBanure 839 malueHToB U3
MPUKPEIJICHHOTO KOHTHHTEHTa KJIMHUKK Me TyHapOTHOTO
Ka3aXCKO-TypeIKoro yHuBepcutera um. X.A. Scasu.
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CO0p naHHBIX OCYLIECTBISUICS MPH MOMOIIU KapT 00-
clefioBaHMs NanueHToB. OOIEKIMHNYECKHE HCCIe0Ba-
HUS BKIIFOYaJI aHTPONIOMETPUYECKHE HCCIIEIOBaHMS, 13-
MepeHue aprepuaibHoro nasieHus (AJl), oObekTHBHOE
oOcnenoBanue Ais Bepudukanuu auaraosa MC.

3a00p mpo0d KpoBH Ha JabOpaTOPHBIC aHAIU3BI MPO-
BOAMJICA Yy BCEX 6OJ'II)HBIX U3 JIOKTEBOM BEHBI IMOCIE
12-4acoBoro rononanus. buoxummueckne uccae0BaHusA
NoKa3arelieil JIMIHUHOTO CIEKTPa KPOBHU BKITFOYAIIH OMpe-
nenenne obmiero xonecrepuna (OXC), TpUNIHLIEPUI0B
(TT"), xonecteprHa JIUIIONPOTEHHOB BBICOKOM MIOTHOCTH
(XC JIIIBII) cTtanmapTHBIMH SH3UMATHUECKUMHU METO/Ia-
MU Ha OumoxumuueckoM aHamusarope Cobas Integra-400
¢upmbr Roche (I'epmanmst). OnpeneneHue TIIIOKO3bl Ha-
TOIIAK MPOU3BOAMIOCH TOcie [2-4acoBOro ToJOAaHUs
3a00pOM KanwUIIPHOM KPOBHM M3 Tajblia dKCIPecc-Me-
TOJIOM TIPH TIOMOIIM OTKAaJHMOPOBaHHOIO HA IUIA3My Be-
HO3HOI kpoBu DirokoMeTpa OptiumXceed upmbr Abbott
Diabetes Care Ltd. (BenmukoOpuranus).

MC punarnoctupoBaiica mo kpurepusiMm IDF (2005):
abnomuHaiibHoe oxxupenue (AO) - OKPYKHOCTb TajluH Y
MYX4UH >94 cM, y xeHImH >80 cM 1 ro0bIe 1Ba U3 HIDKE
MEePEUMCIICHHBIX MPU3HAKOB: 1) THIEPTPUNITHLIECPUICMUS
(TunepTT’) mpu yposue TI>1,7 mMmonb/it; 2) runoansda-
xonectepuHemus (I'mmo-a-XC) npu XC JIIIBII y myxunn
<1,03 mMonb/1, y skeHImH < 1,29 MMOJIB/T WA TUTIONH-
MUJIEMUYECKOl Tepanuy;, 3) apTepHanbHas THIEPTEH3US
(AT") mpu CAL >130 wim IAJ] >85 MM.pT. CT. WJTH HATTMYUH
AQHTUTHIICPTEH3UBHOM Tepariy; 4) HapyIIeHHe YIIICBOJHOTO
obomena (HYO) npu mivkeMun HaToIak > 5,6 MMOJIB/JT WITH
(baxre panee quarHoctuposanHoro CJ1 2 tuma [9].

Bce mnammeHThl €aMOCTOSITENBHO 3alONHSUIA  Ba-
JUAU3UPOBAHHBIM  ONPOCHUK  IIPUBEPKEHHOCTH K
Mediterranean Diet (MedDiet) MedDietScore (MDS).
OnpocHuk coctouT U3 11 mkan, kaxaas U3 KOTOPBIX OT-
pakaeT ONpENENCHHYI0 TPYNIY IPOAYKTOB IHUTAHUA U
YaCTOTy UX YHOTpeOJICHHsI B MECSIII C yKa3aHUEM Ompejie-
JICHHOTO Oasia.

Pacyer mnpuBepxkenHoctn k MedDiet npoBomui-
ca mo 11 mkamam mo meromauke, pazpadorannoit D.B.
Panagiotakos [18]. [Ipu ymorpeOneHuu MpoOIyKTOB, pe-
koMeHnyeMbix 1o MedDiet mist yactoro ymnorpeOieHus,
npucsauBaics 0 6amt 3a penkoe morpedieHue, 1 6am 3a
ynorpebnenue ot 1 110 4 pas/mecsu, 2 6auia 3a IpueM oT
5 no 8 pas/mecsit, 3 0asua 3a npuem 9 1o 12 pasz/mecsi, 4
6asuta 3a morpedenue ot 13 10 18 pas/mecsi u 5 6amioB
IPU MOYTH €XKETHEBHOM yrnorpebineHun. C apyroi cTo-
POHBI, 111 HCPCKOMCHAYEMbBIX WU PCKOMCHAYCMbIX IJIA
penKoro ynoTpebiaeHus MPOAyKTOB MUTaHUA, B TOM YUCIIE
JJIA KpaCHOTO MsCa U MSCHBIX IPOAYKTOB, UCIIOJIb30Ba-
Jach MPOTHBOMOJIOXKHAS IIKana OleHKU (To ecTh 0 Oan-
JIOB JIJIsl TIOYTH €XKEIHEBHOTO MOTPEOICHUS U 5 OayioB
JUIsl peaxoro ynorpedienust). Takum oOpa3om, nuana3oH
oueHku npusepxenHoctu k MedDiet cocrasisin ot 0 o
55 6amnoB. bonee BbhIcOKME 0asibl pacleHUBAIUCH Kak
BBICOKasi mpuBepeHHocTh K MedDiet, Huszkue OGasuibl
yKa3bIBaJIM HA HU3KYIO TIprBep:keHHOCTh Kk MedDiet.
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OrtHyeckoe 000peHre UCCIICAOBAHUS TIONYYEHO OT
STHYECKOTO KOMHUTeTa MEXIyHapOJHOTO Ka3aXCKO-Ty-
peukoro ynuBepcuteta uM. X.A. ScaBu r. Typkectan
(ITpotokon Nel ot 01.10.2012 r.). Bce yuacTHukU ncce-
JIOBaHUSI MONUCHIBAIN HH(GOPMHUPOBAHHOE COIIacUe AJIst
y4acTHsl B IPOCKTE.

[TomyyeHHble NpPH HCCIETOBAHUM JAaHHBIE OBLIM
NOJIBEPTHYTHI CTaTHCTHYECKOW 00pabOTKe METOIOM Ba-
PHALMOHHOM CTAaTHCTHKHM C HCIIOJIb30BAaHUEM MPOOHOM
Bepcuu mporpammbl SPSS (SPSS 20 Inc, Chicago, IL,
USA). [IpoBepka HOPMaIBLHOCTH PACTIPENCTEHUS MTPOU3-
BOJIMJIACh C IIOMOIIBIO ONUCATENbHOM CTaTUCTUKHU, KBaH-
TUJIBHBIX TUarpaMM. Eciu naHHbIe cpaBHUBAEMBIX IPYIII
OTVINYAIIUCH OT HOPMAJILHOTO PacHpesie]IeHNs] B KauecTBe
Mepbl LEHTPAIbHBIX TEHICHUMH YKa3bIBAJUCh MEAMaHa
(Me), 25 u 75 mpoUEHTUIN, MPU ITOM JJIsl CPaBHEHUS
JIBYX HE3aBUCHUMBIX TPYIII HCIOIb30BaJICA HelapaMeTpu-
yeckuid kpurepuid Manna-Yutuu U.

st onieHku cBsizu Mesxky MC, ero oTienbHBIMHA KOMTIO-
HEeHTaMH ¥ cpeHuM O6aiiom MDS ucnonb3oBaicst MHOTO-
MEPHBII JIOTUCTUYECKUI PErpecCUOHHbIN aHanu3. B xozne
PETPECCHOHHOIO aHaM3a Oblia c/efiaHa KOppeKIWsl Ha
HOTeHIMalbHbIe KoH(ayHuHT-(akTopsl. B xauectBe mep
3¢dexTa B MHOTOMEPHOM JIOTHCTHIECCKOM PETrPECCHOHHOM
aHaNM3e PACCUUTHIBAIN HecKoppekTtupoBaHHble (HOI) u
ckoppextupoBanHbie (COII) orHomenus mancoB ¢ 95%
noBeputenbHbIMU HHTepBasaMu (). Jlns paHroBbIX He-
3aBHCHUMBIX NEPEMEHHBIX OLICHUBAIN TECT JJISI JTMHEHHOTO
TPEH/a ITyTEM BBEACHUsI KATETOPUI PAaHIOBOM IEPEMEHHOU
B MOJIEJTb B BUJIE HEMPEPBIBHON NepeMeHHoM. Kpuriueckuit
YPOBEHb 3HAUMMOCTH (p) MpPU MPOBEPKE CTATHCTUYECKUX
rumnoTe3 npuHuMalcs 3a 0,05.

Pe3ynabraTtel M ux o6cyxkaeHue. PacmpocTtpaneH-
HocTh MC mo xputepusim IDF B nccrnenoBanHoi momy-
msuu cocraBwiia 25,4%. B uccnenoBaHHOW BBIOOpKE
koMrnoHeHTsI MC pacnpeaenuIneh CIeAyIomuM obpa-
30M: abnomuHanbHOe oxkupenue (AO) BoisiBiIcHO y 73,3%
MalKeHTOB, apTepuanbHas runeprensus (Al') —y 44,7%,
HYO ormeuanucs y 25,5% yuacTHUKOB TpoekTa, [Hu-

nepTT -y 17,9% u runoansdaxonecrepunemus (I'umno-o-
XC) y 11,9% nanueHToB.

Cpennuit 6ann MDS B ucciieoBaHHOM HAMU MOMYJIs-
nuu coctasun 20,91(Me=21,00; 25 mpouentunb-19,00;
75 mpouentunp-23,00). Tak kak MakCHMaJbHBIN Oami
MDS cocrasnsier 55,00 6anoB, npuBepx eHHOCTs K MDS
B HCCJICIOBAaHHOM HaMu BhIOOpKe cocTaBmia 38%. ABTO-
pamu MDS 6bu10 TipeyioxkeHo S rpagaiuil 6amios MDS:
0-11, 12-22, 23-34, 35-44 u 45-55. JIns kaxa0ro kjaacca
OBUTM OIICHEHBI IIAHCHI HAJIMYUSI MIIEMHYECKOH Ooes-
Hu cepaua (MBC). ¥V mun ¢ mpusepskeHHOCThI0 K MDS
ot 0 o 11 0as/UTIOB MO CPABHEHUIO C JIUI[AMH C BHICOKUM
6ammom MDS (45-55) mancsl Hamuuust UBC Obutn 2,17
pas BhIiIe, i Ul ¢ 6amtamu 12 u 22 maHchl HaTu4us
UBC 6bim1 1,63 pa3 Beillle, aHATOTHYHBIN TOKA3aTeNh IS
sl ¢ 6ayutom MDS 23-34 cocrasui 1,42, B To BpeMst Kak
Juig un ¢ 6amtamMu MDS B nuanazone 35-44 otHouieHus
mrancoB OblH paBHBI 1. CienoBaTenbHO, CpeHuil Oamn
MDS u crenens npusepxkenHoct k MedDiet B uccieny-
€MO}1 MOITYIISIUHU SBJISIFOTCS IOCTAaTOYHO HU3KUMHU.

Cpenuuii 6ai1 MDS y naumentoB ¢ MC 0Obin craru-
CTUYECKH 3Ha4YMMO HWKE B CPAaBHEHWH C TallMeHTamu Oe3
MC, cocraBuB 18,85 (3,26) u 21,64 (2,24), cOOTBETCTBCH-
HO (p<0,001). [Ins monTBep>KAeHUS BEISIBICHHBIX PA3THUHiA
IIPOBEJICH JIOTUCTUYECKUM PErPECCUOHHBIN aHAJIN3 C yYETOM
BIIMSIHUSL TAaKWX KOH(ayHIMHT-(haKTOpOB, KaK COLMAIBLHO-
nemorpaduueckue nokazarenan, UMT, AJIT, ACT. Tloka3za-
tenn MDS 6butn paznenenst Ha Tepim (TR): TR1<19,00
6amna; TR2 - 19,01- 21,99 Gamna; TR3>22,00 6amia. B ka-
4yecTBe pe)epeHTHON TPYIIIbl paccMarpuBaiach Tpymmna ¢
BeIciel Tepiibio (TR) MDS, tak kak oHa npu3HaHa mpo-
THOCTHYECKH Hanbosee OraronpusitHoil. CKOppEeKTHPOBaH-
HBIU JIOTUCTUYECKUI PErPECCUOHHBIN aHAIN3 BBIBUII CTa-
THCTUYECKU 3HAYUMYIO OOPaTHOIMPOIIOPLMOHAIBHYIO CBSI3b
Mexay TeprsuisiMu MDS u Hammanem MC, nipu atom cOLL
Hanmunst MC 71 TaleHToB ¢ HU3IIEeH Tepiuiblo Oaa
MDS 1o cpaBHEHHIO € JIMIIAMU C BBICIIEH TEPLIIIBIO OCIE
KOPPEKLMY Ha yYTeHHbIE KOH(AyHANHT-(PaKTOpbl COCTABH-
110 9,34 (J111: 4,59; 18,99).

Tabnuya. Cpeonuti 6ann MedDietScore 6 3agucumocmu om HAAUYUSA KOMIOHEHMO8 Memabonuieckoe0 CUHOpoMa

Cpenunnii 6aaa MDS ( .
p (kpuTepmii
Kommnonentsr MC n Me 25 npouen- 75 npouen- Manna-Yuruu U)

THIb THIb
HET 225 22,00 20,00 24,00

AO <0,001
eCcTh 614 21,00 18,00 23,00
HET 464 22,00 20,00 24,00

AT <0,001
eCTh 375 20,00 18,00 22,00
HET 689 21,00 19,00 23,00

TunepTI’ <0,001
€CTh 150 20,00 17,00 22,00
HET 739 21,00 19,00 23,00

T'nno-a-XC <0,001
eCTh 100 19,5 17,00 21,00
HET 625 21,00 19,00 23,00

HYO <0,001
eCTh 214 20,00 17,00 22,00
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[IpoBeneno Takxke onpenencHue cpeanero 6amwia MDS
NPU HAJIMYUM OTHCIBHBIX KOMIOHEHTOB MC (Tabmuma).
Cpasaenue nokazareneit MDS mexty rpynmamu Jiuii ¢ Ha-
JIMYMEM ompeseneHHoro komrnonenta MC umm 6e3 ero Ha-
JIM4Ys IPOBOJWIIOCH € IOMOLIBIO KpuTepust MaHHa- YuTHU
U, Tak kaKk pacrnpeziesienie ObuIo HenpaBHIbHBIM. BbisiBie-
HO, 4TO cpenHuii 6amwt MDS ObLT CTATUCTHYESCKH 3HAYUMO
Hwke y maipenToB ¢ HammuueM AO, Al TunepTT, ['umo-
a-XC u HYO B cpaBHEHUH C MalleHTaMH, ¥ KOTOPBIX OT-
CYTCTBOBAJIM JIJaHHBIE KOMIOHEHTHI MC.

Jlns moaTBepKIeHUS BBIBICHHBIX pa3IM4YUil HaMH
OBbUT MPOBEACH JIOTUCTUYECKUI PErpecCHOHHBIA aHan3
MeXy TepuwuiaiMd MDS u oTaenbsHBIMEH KOMIIOHEHTa-
Mu MC ¢ koppeknueil Ha coluanbHo-1eMorpaduieckue
KoH(ayHauHr Gaktopsl, a Takxke Ha UMT, AJIT, ACT.

[Ipu onieHKe CBSI3M MEXy OTJCIbHBIMU KOMITOHEHTA-
Mu MC u cpeaaum 6amtom MDS myTem perpeccCHOHHOTO
JIOTHCTUYECKOTO aHaIN3a C KOpPpeKIMel Ha MOTEHIIHATb-
Hble KOH(AayHIMHr-()aKTOphl BBISIBICHBI OOPAaTHOINPO-
nopIroHaNbHbIe cBs3H (puc. 1). Mexxny AO u cpenHum
6amutom MDS ompenenseTcst CTaTUCTUYCCKU 3HAUUMast
OTpHIIaTeNIbHAsl CBSI3b IOCJIE KOPPEKLHH Ha COLUANb-
Ho-zeMorpaduueckue ¢dakropsr (cOIlI=1,81; AM: 1,20;
2,72, mpu T1 npotus T3), HO OHa TepsAET CTATUCTUYECKYIO
3HauuMocCTh mocyie koppekumu Ha UMT (cOIll=1,61;
JIN:0,92; 2,8, nmpu T1 npotus T3), T.e. 1aHHAasK CBA3H Mpe-
kKJie Bcero oomscHseTcs nopbiienueM UMT y manueH-
TOB C HU3KOH NMpHUBEpKEeHHOCThI0 kK MDS.

5 cow \

p (ann Tperaa)=0,096

p (ana Tpenga)=0,001
p (anA Tperna)=0,001

2,52

AO A0
0 (T2vs T3) (T1vsT3)

ManepTl
(T2vs T3)

|

Puc. 1. Oyenka cessu medxncdy abOOMUHATLHBIM OXCUpe-
HUeM, eunepmpueiuyepuoemuel, cunoaibgaxoiecmepu-
nemuetl u cpeonum oaniom MDS

ManepTl
(TivsT3)

Mno-a-XC  Mno-o-XC
(T2vs T3) (T1vs T3)

cOLl

E ‘ p (ana Tperga) <0,001 | ‘ p (AnA TpeHaa)<0,001 |

4

3 ‘ 2,84
2,43 L 4
41,58 ‘ 1,36 ‘
L4

Mneprankemma
(T2vsT3)

~

Mnepmukemms Al Al

o (Tlvs T3) (T2vs T3) (T1vsT3)

Puc. 2. Oyenxa cesasu medcoy eunepenuxemuet, apmepu-
anvHou eunepmen3ueti u cpeonum oaniom MDS
npuMeyaHue: NOKa3aHbl CKOPPEeKMUpOB8antvlie OMmHoule-
nus wancos (cOLLl) ¢ koppexyueii Ha noi, SMHUYECKYIO
NPUHAONENHCHOCMb, KVPeHUe U ynompeoienue aiko2os,
UMT, AJIT, ACT

Mexay cpenauMm Oammom MDS u BcemMu octainb-
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HbIMH KoMIOHeHTaMu MC BbIsBIsS€TCSI 00OpaTHO Mpo-
MOPLUOHANIBHASL CBsI3b, COXPAHSIOMIAS CTATUCTUYECKYIO
3HAYMMOCTB MOCJIe KOPPEKIIMU Ha BCE paccMaTpuBaeMble
¢axropsl. Tak, y manueHToB ¢ HU3ILIEH TEPIIIbIO Oaa
MDS 110 cpaBHEHHIO C JIMLIAMH C BBICIICH TepIHIIBIO Oa-
aa MDS mancsl Hanuuus [unepTI™ noBsimatores: 6onee
yeM B 2 pasza (cOII=2,19; IN: 1,40; 3,41). Illance! Hanu-
ynst ['uno-a-XC y nanueHToB ¢ Hu3mmMu 6amiamu MDS
M0 CPaBHEHHIO C JIUIIAMH C BBICIIUMHU OajljlaMu MOBBIIIA-
toTcs Oosiee yem B 2,5 paza (cOIlI=2,82; 1U: 1,60; 4,96).

AHaNOrHYHBIE CBSI3HM ONPECISIOTCS MKy CPEAHUM
6amnom MDS u runepriukemueit u Al (pucyHok 2). YV
MAlMEeHTOB ¢ HU3KOW NpuBepkeHHOCThI0 K MedDiet o
CpaBHEHHIO ¢ Ooyiee MPUBEPKEHHBIMU K JaHHOH JHeTe
JMLAMH IIAHChl HAJIWYMs TUIEPIVIMKEMHU IOBBIIIAIOT-
cs1 Oonee yem B 2 paza (cOIl=2,43; IU: 1,61; 3,67), a
manchl Hanuuus Al moBeImaroTcst Gonee yem B 2,5 pasza
(cOlI=2,84; NW: 1,89; 4,28). Ilpu 5TOM BBISBICHHBIC
CBSI3M CTATHCTHYECKH 3HAYHMBI.

BeisiBiieHHBIE B pe3ysbTare MPOBEJCHHOIO aHallu-
3a 00paTHONPOINOPIMOHANBHBIE CBSI3U MEXY KOMIIO-
HeHTamMu MC u cpennum 6amiom MDS cornacyroTest ¢
JAHHBIMH TIPOBEJICHHBIX AHAJIOTHYHBIX MCCIIEIOBAHHH.
B pesynbrare Mera-aHanMza C OXBaTOM & IMOTEPEYHBIX
U 4 TPOCTIEKTUBHBIX HCCIEIOBaHUIl MOKa3aHa 0OpaTHO-
MPOTOPIIMOHANBHAS CBSI3b MEK/y CTEIICHBIO TPUBEPIKEH-
Hoct K MedDiet u puckom pazsutuss MC (RR: 0.81,
95%CI: 0.71, 0.92). BrigBieHbI OTpULIATEIbHBIC CBSI3U
MeXay crerneHbplo npuepkeHHocTH K MedDiet u OT,
ypoBHeM AJl u Huzkumu 3HaueHusimu XC JITIBII [8].

OO6paTHOMPONIOPIIMOHANBHBIE CBS3U MEXKTY CTETIEHBIO
npuBepkeHHOCTH K MedDiet u oTaeIbHBIMU KOMITOHEH-
tamu MC, kak ['uno-o-XC, I'TT, AI' 1 HYO nHaxopstcs
B COOTBETCTBUH C PE3yJbTaTaMd IPOBEJCHHBIX IOIEepey-
HBIX U TPOCIIEKTUBHBIX HccienoBaHui. CoracHO AaHHBIM
Kastorini C.M. u coasr. [11], BbICOKasi NPUBEPIKEHHOCTH K
MedDiet ynmyumana nokazaremu OT (-0.42 cm, 95% JAU:
-0.82;-0.02), XC JIIBIT (1.17 mr/m1, 95% JIU: 0.38; 1.96),
TT (-6.14 mr/mn, 95% JU: -10.35; -1.93), cucronuueckoro
(-2.35 mm pr cT1, 95% JAU: -3.51; -1.18) u quacronmyeckoro
apTepuanbHoro nasieHus (-1.58 mm pr ct, 95% JU: -2.02;
-1.13), ypoBHs mroko3bl Haromax (-3.89 mr/mn, 95% J11:-
5.84; -1.95). B pesynsrare uccnenoBanust HAPIEE, nmpose-
neHHoro B Ilosbliie BBISIBJICHBI CTAaTHCTUYECKHE 3HAYMMBIC
OTpHIIATEIILHBIC CBSI3U MKy cpeanum dammiom MDS u OT
(p=0.307+0.239 cM), ypOBHEM CHCTOJIMYECCKOIO apTepHalib-
Horo nasienust (B =0.440+£0.428 mm pr cr) u yposaem TT°
(B =0.021£0.016 mmons/n). Ilociae CKOPPEKTHPOBAHHOTO
aHaim3a ObUIO MOKA3aHO, YTO Y JIMI] C BBICIICH KBAPTHIBIO
cpeanero 6awta MDS mancer Hamuust MC, AO, TunepTT u
AT OBbUTH CTATHCTHYCCKU 3HAYUMO HIDKE [7].

BeisiBiieHHass  00paTHONPOINOPLMOHAIBHAS — CBS3b
Mexay cpenauM 6amutom MDS u HYO, a takxke s dex-
TUBHOCTh npodunaktuku C/l 2 Tuma moarBepkaaeTcs
JIAHHBIMH MeTa-aHaln3a pe3ynbTaToB 10 MpoCIeKTHBHBIX
uccnenoanuii [13].

Pe3ynbrarhl MpOBEICHHOTO HCCIIEI0BAHMSI CBUICTEIb-
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CTBYIOT O TOM, YTO TprBepkeHHOCTh K MedDiet oka3piBacT
OnaronpusTHoe BiusiHue Ha AO, YpOBHHU JIMITUIOB H ap-
TEpUAIILHOTO JIABJICHUsSI, METa00JIN3M IIIFOKO3bI, YTO 00b-
SICHSIETCSl aHTHOKCHAAHTHBIM W TPOTHBOBOCHAIUTEINb-
HBIM JICHCTBUEM DTOIl JMETHI B 1IEJIOM M OT/CIbHBIX €¢
KOMITOHEHTOB, B YaCTHOCTH OJIMBKOBOTO MacJja, ()pyKTOB
U OBOILCH, 11€JbHO3EPHOBBIX IPOIYKTOB M PHIOBI HA BCE
KoMITOHEHTBI MC, KaXK/IbIif U3 KOTOPBIX, B CBOIO OYEPE/ib,
SIBJISIETCSI CAMOCTOSITENIbHBIM (DAKTOPOM pHCKa pa3BUTHUS
CC3, pesuctentHocTH K uHCYnuHy U CJ1 2 Tuna [4].
Takum 00pa3oM, MNONyuYSHHBIE pE3yJIbTaThl CBUjIC-
TENBCTBYIOT, YTO BBICOKasi MpuBep)keHHOCTh Kk MedDiet
0J1aronpHsTHO BIMSET HA JIMMUAHBIA OOMEH, YIJICBOTHBIH
npoduib U ypOBEHb apTepUalbHOTO JABJICHUsS, 4TO, B
CBOIO Ouepenb, CHIKaeT pucku pa3utuss MC. OmgHako
JUISL TIOATBEPIKJICHUS TTOJYYCHHBIX JTAHHBIX HEOOXOIUMBI
JIalIbHEHIIINE TPOCIIEKTHBHBIC UCCIIEIOBAHUS C YYaCTHEM
NpeCTaBUTENeH Ka3axXCTaHCKOM MOMYJISIIUH.
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SUMMARY

RELATIONSHIPS BETWEEN ADHERENCE TO
MEDITERRANEAN DIET AND COMPONENTS
OF THE METABOLIC SYNDROME IN THE KA-
ZAKHSTANI POPULATION

Sadykova K., Shalkharova Zh., Nuskabayeva G.,
Zhunissova M., Madenbay K.

Kh. A. Yassawi International Kazakh-Turkish University,
Kazakhstan

The urgency of the problem of metabolic syndrome
(MS) is due to the high prevalence and risk of developing
cardiovascular complications.

Purpose of the study - to investigate the degree of ad-
herence to the Mediterranean diet of the studied sample
using the MedDietScore (MDS) questionnaire and to as-
sess the association of score of MDS with the components
of metabolic syndrome.

A cross-sectional study was conducted, during which a
clinical, laboratory examination and questioning of 839 pa-
tients was carried out. For assessment of the relationship be-
tween the MS, its components and the average MDS score
multivariate logistic regression analysis was used.

The average score of MDS in the studied population was
20.91 (Me=21.00). The mean MDS score was statistically
significantly lower in patients with MS components, com-
pared with patients who did not have these components.

The inverse association between adherence to the
Mediterranean diet and the components of the MS was
revealed.

Keywords: Mediterranean diet, metabolic syndrome
and its components, MedDietScore, prevention.

PE3IOME

CBs3b CTEINEHU NPUBEPKEHHOCTMH K CPE-
JTA3EMHOMOPCKOMN TUETE C KOMITOHEH-
TAMHU METABOJIMYECKOI'O CUHAPOMA CPE-
AU HACEJIEHHUS B KASAXCTAHA

CanpixoBa K.K., Hlaaxaposa 7K.H.,
Hycka6aesa I.O., ’Kynucoa M.b., Magen6aii K.M.

Medcoynapoonsiti - Kazaxcxko-mypeykuii  yHugepcumem
um. X.A. Acasu, Kazaxcman

Llens wccienoBaHus - M3yYCHHE CTETIEHH IIPUBEP-

KEHHOCTH HCcliexyeMoil BeIOOpku kK Mediterranean diet
¢ momotsio onpocHrka MedDietScore (MDS) u onienka
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cBs3u nokaszareneid MDS ¢ oTaenbHBIME KOMIIOHEHTaMHU
METabOIMUECKOTO CUHIPOMA.

Habmronanuce 839 manueHToB, KOTOPBIM MIPOBEICHO
OOIICKITHHIYECKOE, TAOOPAaTOPHOE 00CIICIOBAHUE 1 aHKE-
TUpoBaHue. JIJis OLIEHKH CBSI3U MEXIY METabOoInYeCcKUM
cuaapomom (MC), ero oTAeNbHBIMU KOMIIOHEHTaAMH U
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Fibrosis plays an important role in developing patho-
logical process in the liver tissue. Evaluation of morpho-
logical changes is carried out after a liver biopsy and is
considered as a “Gold standard”. Minimal invasive meth-
ods for determination of the fibrotic changes in the hepatic
tissue include direct and indirect fibrosis markers. In re-
cent years, non-invasive methods have drawn much inter-
est. The method is based on the study of tissue elasticity,
which depends on tissue density, and hence on the level of
fibrogenesis. Non-invasive methods include elastography
and elastometry [9].

Currently, a unified approach using standardized
techniques is commonly used and several indicators of
indirect fibrosis markers are reduced to absolute units,
with transfer to the stage and degree of activity ac-
cording to METAVIR(scoring system for assessing the
degree of fibrosis ). International requirements for the
morphological assessment of liver fibrosis include the
conclusion of the METAVIR stage of fibrosis and the
degree of its activity [4].

Comorbidity of diabetes mellitus (DM) with other
diseases leads to worsen carbohydrate and lipid metabo-
lism, immune system response and antioxidant system.
In the case of non-alcoholic fatty liver disease (NAFLD),
dyslipidemia is revealed by activation of free fatty ac-
ids synthesis , leading to stimulation of lipid peroxida-
tion and, as a result, to inflammatory necrotic and fibrotic
changes in hepatocytes [1].

Therefore, one of the priority tasks is to determine the
mechanisms of immune response disorders in the comor-
bid diseases of DM.

The hormone of the epiphysis and extra pineal tissues
- melatonin is considered to be one of the most impor-
tant indicators of nonspecific defense. Existing data show
the stimulating effect of melatonin on the immune system
function. A number of studies shows that in conditions
of immune dysregulation, melatonin manifests immuno-
tropic properties [3].

Melatonin shows antioxidant activity, which makes it
possible to use it in cases of free radical damage to DNA,
proteins and lipids. Melatonin can be considered as im-
mune buffer that exhibits immunostimulatory activity in
conditions of immunosuppression or has anti-inflammato-
ry properties in cases of acute inflammation [2].

There are data on the possible use of melatonin for
the prevention of liver damage with circulation disorders

© GMN

leading to hepatocyte dystrophy and preventing the prolif-
eration of connective tissue in the triad region, sclerosing
the blood vessels of the hepatic veins, resulting dystro-
phic-degenerative change. Possibility of using melatonin
for the correction of morphological liver disorders in ali-
mentary obesity was studied [5].

There is an assumption that the secretion of melatonin
directly affects the secretion rhythms not only endocrine,
but also on immune system [6]. Data are presented on
the expression of melatonin receptors in -cells of pan-
creatic islets, mainly MT2 receptors. It is suggested that
melatonin may contribute to the optimization of carbohy-
drate metabolism in conditions of low secretion of insulin
[7,8,10]. At the same time, there is a point of view that
diabetes mellitus (DM) shows a oppositely directed physi-
ological action of hormones - insulin and melatonin. The
activity of insulin decreases at night, and the concentration
of melatonin in this pathology, on the contrary - increases.

However, the effect of the progression of hepatocyte
fibrosis on the secretion of melatonin in patients with type
2 DM and NAFLD is still unexplored.

Objective - to study the peculiarities of melatonin se-
cretion in the urine in patients with diabetes mellitus and
non-alcoholic fatty liver disease with manifestations of
fibrosis and its relationship with some metabolic and im-
munological indicators.

Material and methods. To achieve this goal, 23 pa-
tients with type 2 DM and NAFLD were examined. The
degree of fibrosis in patients was diagnosed on the basis
of static elastography and indirect fibrosis markers.

Evaluation of the presence and extent of fibrosis was
carried out using the classification (discriminant) Bonaci-
ni scoring scale. INR, ALT/AST and platelet ratio were
measured. Based on the values of the fibrosis index, an
evaluation of the intensity of fibrosis was performed and
the correspondence of the fibrosis stage to the results of
the histological evaluation of METAVIR was determined.

In 16 patients (69.6%), NAFLD was diagnosed in
the stage of mild fibrosis - the Bonacini index was 1 to
3 points, which corresponded to FO-F1 on the METAVIR
scale (in 9 patients Bonacini index was 1-2 points, and
in 7 patients - 3 points). In 5 patients (21.7%), whose
Bonacini index exceeded 3 points, a moderate degree of
fibrosis was diagnosed. Only 2 (8.7%) patients did not
have any fibrotic disorders, so they were excluded from
the further study.
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All patients were assessed for the excretion of melato-
nin and albumin in daily urine, as well as the determina-
tion of homocysteine in the blood. The determination of
melatonin (n-acetyl-5-methoxytryptamine) in daily urine
was carried out. The normative values were 36-51 nmol/
day for females over the age of 13 years, for males older
than 15 years - 62-84 nmol/day [2].

The level of L-homocysteine in human serum was
determined by the enzymatic method on Roche / Hitachi
cobas c analyzers.

The excretion of albumin in the urine was determined
by immunoenzymatically.

Evaluation of the inflammatory status of patients was
carried out by means of calculation of the index of segment-
ed neutrophils / lymphocytes (ISNL), which shows the rela-
tionship between nonspecific and specific protection.

ISNL = stab neutrophils + segmented neutrophils /
lymphocytes. Normal index is 2.47

To determine the relationship between level of mela-
tonin and fibrosis, a correlation analysis was performed
using the Spearman rank correlation coefficient.

To determine the relationship between the level of
melatonin and other indicators, a correlation analysis was
performed using the Pearson correlation coefficient.

Results and their discussion. The melatonin excre-
tion in urine in patients with type 2 DM and NAFLD was
not relevant to the degree of fibrosis, its average level was
89.50+16.66 mmol/day, which exceeded the reference
values (Table 1).
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To assess the state of inflammation in 21 patients
with type 2 diabetes and NAFLD in the stage of fibro-
sis, the ISNL index was determined.

Only 6 patients (28.6%) who were diagnosed with
the mild degree of fibrosis exceeded the normal range
by 2.47, which confirmed the presence of an inflamma-
tory reaction in these patients. The average values of
ISNL are represented in Table 2.

When performing the correlation analysis, a weak
inverse correlation was established between the mela-
tonin level and the ISNL (r=-0.14). Thus, the increase
of melatonin level in patients with type 2 DM and
NAFLD is associated with the presence of fibrotic
changes in the liver and a decrease of inflammatory
process.

Some biochemical, hormonal and immunological pa-
rameters were studies as well (Table 3).

There were no significant differences in the param-
eters studied, depending on sex.

Correlation between the melatonin level and the re-
maining indicators was also interesting for us (Table 4).

Thus, a direct correlation between the METAVIR fi-
brosis stage and the level of melatonin in urine (1=0.24)
was revealed.

In addition, during the correlation analysis, a strong
inverse correlation between the melatonin level and T-
lymphocyte helper cells (CD4) - (r=-0.44) was also seen,
as well as a direct medium correlation between melatonin
and T-lymphocytes (CD16) - (r=0.32).

Table 1. Excretion level of melatonin in urine in patients with type 2 DM and NAFLD

Index Males, Females, Total,
n=8 n=13 n=21
Melatonin in urine, mmol/day 83,0+29,87 92,54+23,28 89,5+£16,66

Table 2. The index of ISNL in patients with type 2 diabetes in combination with NAFLD

Inde Males, Females, Total,
X n=8 n=13 n=21
ISNL 1,87+0,1 2,340,15 2,04+0,1

Table 3. Some biochemical, hormonal and immunological parameters in patients with type 2 DM and NAFLD

Males Females Total
Index n=8 , n=13 , n=21,
Gamma-glutamyltransferase (GGT), unit/L 56+6,2 49,9+10,95 52,3+£7,09
Insulin, mC/ml 25,86+3,5 22,7484 23,95+5,2
Homocysteine, pmol/L 12,4£8,5 10,37+£3,26 11,19+2.29
Albumin in urine, pg/ml 29,9+19,7 2,4+0,68 14,24+7,1
T-lymphocytes Common 61,144+2,1 58,6+1,06 59,8+1,08
T-lymphocytes helpers (CD4) 45,6+1,8 43,9+0,4 44,7+0,9
T-lymphocytes suppressors (CD8) 13,3+0,45 12,0+£1,06 12,6+0,6
T- lymphocytes activated (CD16) 41,1£1,7 39,25+1,46 40,1+0,8
Immunoregulatory index 3,45+0,14 3,89+0,48 3,68+0,28
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Table 4. Correlation coefficients of melatonin level with some biochemical
and immunological parameters in patients with type 2 diabetes and NAFLD

Index Correlation coefficient Error of correlation coefficient t-test
Index of fibrosis 0,24 0,07 3,52
Gamma-glutamyltransferase (GGT) -0,58 0,06 -9,96
Insulin -0,37 0,07 -5,66
International normalized ratio (INR) -0,09 0,07 -1,29
ALT -0,27 0,07 -3,99
AST -0,32 0,07 -4,67
ALT/AST 0,10 0,07 1,38
Platelets 0,07 0,07 1,02
ISNL -0,14 0,07 -1,91
T-lymphocytes common -0,07 0,07 -0,98
T-lymphocytes helpers (CD4) -0,44 0,06 -6,82
T-lymphocytes suppressors (CD8) -0,12 0,07 -1,71
T- lymphocytes activated (CD16) 0,32 0,07 4,66
Immunoregulatory index -0,01 0,07 -0,09
Homocysteine 0,43 0,06 6,67
Albumin in urine 0,20 0,07 2,79

Thus, an increased level of urinary melatonin excre-
tion in patients with DM type 2 and NAFLD in the stage
of fibrotic changes was associated with a decrease of adap-
tive link of cellular immunity (CD4) and activation of the
T-cell link that is responsible for the progression of apoptosis
(CD16). These findings may indicate a decrease of the ef-
fects of melatonin as a factor of nonspecific defense, despite
its high level of excretion in the urine, which is most likely
due to a disorders of melatonin metabolism in the liver in
the presence of fibrosis. All of the above raises doubts about
the effectiveness of therapy with melatonin drugs in patients
with DM type 2 and NAFLD in the stage of fibrosis.

In addition, there were some other direct correlations,
which drew our attention, for instance the one revealed,
between melatonin excretion and homocysteine (r=0.43),
as well as between melatonin and albumin excretion in the
urine (r=0.20).

Thus, an increased level of melatonin excretion in the
urine can be not only a marker of liver fibrosis, but also a
predictor of cardiovascular disorders in patients with DM
type 2 diabetes and NAFLD. We hope to determine the
above mentioned issue on the further stages of our study.

Conclusions.

- In patients with DM type 2 and NAFLD with mani-
festations of fibrosis, a direct correlation between META-
VIR fibrosis stage and the level of urinary melatonin ex-
cretion was found.

- In patients with DM type 2 diabetes and NAFLD
with manifestations of fibrosis, a weak correlation be-
tween the level of melatonin and ISNL is determined.

- Urine excretion level of melatonin in patients with
DM type 2 and NAFLD in the stage of fibrotic changes
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was associated with a decrease of adaptive link of cellular
immunity (CD4) and activation of the T-cell link, which
is responsible for the progression of apoptosis (CD16).
In patients with DM type 2 diabetes and NAFLD with
fibrosis manifestations, a direct correlation between mela-
tonin excretion and indicator of endothelial dysfunction:
homocysteine and albuminuria was revealed.
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YHHMBEpCHTETA

SUMMARY

FEATURES OF EXCRETION OF MELATONIN
IN URINE IN PATIENTS WITH TYPE 2 DIABE-
TES MELLITUS AND NON-ALCOHOLIC FATTY
LIVER DISEASE WITH MANIFESTATIONS OF
FIBROSIS AND ITS RELATIONSHIP WITH CER-
TAIN METABOLIC AND IMMUNOLOGICAL IN-
DICATORS

12Zemlianitsyna O., 2Polozova L., 2Karachentsev 1.,
ISinaiko V., 2’Kravchun N.

'Kharkiv National Medical University,; °SI «V. Danilevs-

kiy Institute for Endocrine Pathology Problems at AMS of

Ukraine, Kharkiv, Ukraine

To study the features of secretion of melatonin in the
urine in patients with DM type 2 and NAFLD with mani-
festations of fibrosis and its relationship with some meta-
bolic and immunological parameters, 23 patients with
DM type 2 and NAFLD were examined. The degree of
fibrosis in patients was diagnosed on the basis of static
elastography and the study of indirect fibrosis markers
16 persons (72%) diagnosed with mild fibrosis (FO-F1 on
METAVIR), 5 people (18.2%) — with moderate fibrosis
(F2-F3 on METAVIR). Only 2 (8.7%) patients did not
have any fibrotic disorders, so they were excluded from
the further study. All patients underwent determination of
melatonin excretion of albumin and in daily urine, as well
as the determination of homocysteine in the blood.

The level of excretion of melatonin in the urine in pa-
tients with DM type 2 and NAFLD did not depend on the
degree of fibrosis and on the average was 89.50+16.66
mmol/day, which exceeded the reference values. It has
been established that the increase in melatonin level in
patients with DM type 2 and NAFLD is associated with
the presence of fibrotic changes in the liver and a decrease
in the activity of the inflammatory process. In addition,
a direct correlation was found between the excretion of
melatonin and homocysteine (r=0.43), as well as between
melatonin and albumin excretion in the urine (r=0.20).
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Thus, an increased level of excretion of melatonin in the
urine can be not only a marker of liver fibrosis, but also a
predictor of cardiovascular disorders in patients with DM
type 2 and NAFLD.

Key words: excretion of melatonin, melatonin in the
urine, diabetes mellitus type 2, cardiovascular disorders,
liver fibrosis

PE3IOME

OCOBEHHOCTHU AKCKPELIUU MEJATOHUHA
C MOYOM M EE B3ANMOCBSI3b C HEKOTO-
PBIMU METABOJIMYECKUMHU U UMM YHOJIO-
TMYECKUMHU MOKA3ATEJSIMUA ¥V BOJBHBIX
JTUABETOM 2 THIIA B COYETAHUU C HEAJI-
KOT'OJIbHOM KUPOBOM BOJIE3HBIO IEYEHU
C ITPOSIBJIEHUSIMU ®UBPO3A

L3emaaaunbeina O.B., 2IToxo3osa JLLT.,
*KpauyHn H.A., ’Kapauenues FO.H., ’Cunaiixo B.M.

! Xapbrosckuil HayUOHAILHBIL MEOUYUHCKULL YHUBEDCUMEN,;
TV «Hnemumym npobnem dHOOKPUHHOU NAMOLO2UU UM.
B.A. lanunescrkoco AMH Yxpaunvi», Xapvros, Ykpauna

Jns u3ydeHuss 0COOCHHOCTEH CEKpelrH MeslaTOHHHA
¢ MO4OH y OOnbHBIX caxapHbM auaderoMm (CI) 2 Tuna u
HEaJIKOTOJIbHOM kHpoBoii Oonesnbro medenn (HAXKBIT) ¢
TPOSIBICHUSIMU (PUOPO3a M €0 B3aUMOCBSI3U C HCKOTOPBIMHU
METabOIMYECKUMA W HMMMYHOJIOTHYECKHMH  TTOKa3aTelisi-
Mu obcnenoBano 23 nanuenta ¢ C/I 2 Tuna B coueranuu ¢
HAXGBII. Crenens ¢pubpo3a y ManmeHToB IMarHoCTHPOBa-
JIach HA OCHOBAHMH JIAHHBIX CTaTHMYECKOH 3mactorpaduu u
U3y4YeHHs HeNPSIMBIX MapkepoB (udpoza. ¥ 16 (69,6%) na-
ueHToB quarHoctuposana HAYKBII B craquu cnadoro ¢u-
6po3a (FO-F1 nmo mxane METAVIR), y 5 (21,7%) nauuen-
TOB — yMepeHHasi cTeneHb ¢proposa. Y 2 (8,7%) nmarueHToB
(bHOPO3HBIX TIPOSIBICHHH HE BBISBIEHO U OHM OBLIN UCKITIO-
YEHBI M3 MCCIIC/IOBAHMSL.

Bcewm nanmenTtam onpeaessiiii SKCKPEeLnIo MeJIaTOHH-
Ha ¥ anbOyMUHA B CyTOYHOW MOYE, a TAaK)Ke COJIepIKaHUEC
TOMOIIMCTENHA B KPOBHU. YPOBEHb SKCKPELIMH MEIaTOHNHA
¢ Mouoit y 6ombubix CJ1 2 Tna u HAXKBII ne 3aBucen ot
cTerneHu GpuOpo3a U cocraBui, B cpeaneM, 89,50+16,66
MMOJIB/CYTKH, 4TO MPEBBIMIACT pedepeHTHbIC 3HAYCHUSL.
YcTaHOBIICHO, YTO TMOBBIIICHUE YPOBHS MEJATOHWHA Y
6onbubIx CJI 2 Tuna B couertanun ¢ HAXKBII cBsizano
¢ (uOpO3HBIMM M3MEHEHHSMH B TIEYEHH W CHIDKCHHEM
AKTMBHOCTH BOCHAJHMTENBHOTO TIpolecca. BrisiBieHa
npsiMasi KOpPEJSIIMOHHAsT CBSI3b MEXKIy IKCKpeluei Me-
nmatoHnHa W roMonucrtenHa (r=0.43), a Takxke Mearo-
HUHA U anbOymuHa ¢ moyoi (r=0.20). Takum obpazom,
YBEJIMYCHHBIN yPOBEHb IKCKPELIMHM MEJIAaTOHMHA C MOUOH,
0 BCEil BEPOSITHOCTH, SIBJISIETCS HE TOJIBKO MapKepoM (hu-
Opo3a rneueHu, HO ¥ MPEIUKTOPOM CEPACUHO-COCYIUCTBIX
Hapyuenuid y 6onpHbix CJI 2 Tuna u HAXBII.
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OLEHKA KAYECTBA )KU3HHU BOJIbHBIX METABOJIMYECKUM CUHAPOMOM

MaxamoéeranueBa H.C., MepuenoBa I.)K., CeiitexoBa A.H., ’Kymadexoa U.K., Mup3aena b.H.

Kapaeanouncxuii 2ocydapcmeennvitl meouyunckuti ynusepcumem, Kazaxcman

PacnpocTpaHeHHOCTh METabONMYECKOTO CHHIPOMA
(MC) B 1Ba paza mpeBbIIIacT 3a00JIEBAEMOCTh CaXapHBIM
nuabeToM, u B Ommkaiime 25 J1eT OKUAAeTCs YBeInde-
HHue TemroB ero pocrta Ha 50% [1]. ¥ mammentos ¢ MC,
MIPECTABIISAIOMNM COO0I COBOKYITHOCTh aCCOLIMUPOBAH-
HBIX 3a00JIeBaHUI, TAKUX KaK apTepratbHas THIIEPTCH3NA
(AT), caxapubrit quadet (CII) 1 oKUpeHne pUCK WHBAJIH-
JU3AIMH YBETHMYUBACTCS B HECKOJIBKO Pas3, TPYAOCHOC00-
HOCTH CHIDKACTCS M COKpAIaeTcs MpPOIOKUTEIFHOCTh
JKU3HU, B cpeaiHeM, Ha 7-12 mer [2].

Bo Bcem mmupe mpoBoAsTCS PabOTHI IO SMTHAEMHUOIO-
ruu Metabonudeckoro cuaapoma. B Kazaxcrane metabo-
JTUYeCKUi cHHApPOM pactpocTpaneH y 30-40% B3pocmioit
nomyssiud. Pactipenenerare MC 1o Bo3pacTHBIM KaTero-

© GMN

PHSAM BBIIVISIAT CIEAYIOUIMM 00pa3oM: MYKUHHBEI B BO3-
pacte ot 30 1o 39 ner - B 3,2% ciygaes, ot 40 1o 49 ner
- 12,2%, ot 50 no 59 - 14,6%, ot 60 no 69 ner - 22,6%;
skeHIHEL: oT 30 1o 39 et - meHee, 4eM B 5% ciaydaes,
ot 40 1o 49 ner - 17%, ot 50 mo 59 - 30,8%, ot 60 10
69 ner - 36,7%. Y xenmmH nokazarenu MC B Bo3pacTte
50-59 (30,8%) u 60-69 net (36,7%) BbIImIe B CPAaBHEHUH
C TAaKOBBIMH Y MY>KYHH B TE€X )K€ BO3PACTHBIX KaTETOPHIX
(p<0,002 u p<0,05, coorBeTcTBeHHO) [3,4]. B penpesen-
TaTUBHOW BBIOOpKE Cpeau B3pOCIoro HaceneHus T. Kapa-
ra"sl pacnpoctpaneHHOCTs MC cocraBmma 22% [5].

Ilensio mccie0BaHus SBUIACH OIICHKA (PH3UIECKOTO
Y TICUXOJIOTHYECKOTO COCTOSIHUS 37I0POBBS OOJBHBIX Me-
TaOOJUIECKUM CHHIIPOMOM.
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Marepuaa u Meroasl. O0uiee KOJIMYECTBO ydacT-
HUKOB uccienoBanus coctaBuio 300 yenosek. Bee pe-
CIIOHJICHTHI OBUIH pa3ziesieHbl Ha TpH rpynnsl. | rpynmna
BKiroyana 100 mpaktuuecku 310poBeiX, Il rpynmy co-
CTaBUJIM PECIIOHJICHTHI ¢ A0JOMUHAIBHBIM OXKHPEHUEM
(AO) u onnum n3 kputrepueB MC (AT, runepriukemus

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

HATOL[AK, HapylIeHHEe TOJECPAHTHOCTH K IIIIOKO3€
runeprpuriuiepuaeMus, camkenne yposas XC JITIBIT)
III rpynna - 100 60JaBHBIX C TOCTOBEPHBIM AMATHO30M
MeTabonnyeckoro cuHapoma. OOmiasi xapakTepucTHKa
MAIMEHTOB, BKIIOUYEHHBIX B HCCIEIOBaHUE, MIPEACTaB-
JeHa B Tabnure 1.

Tabnuya 1. Obwas xapakmepucmuka pecnoHOEHMOs

XapakTepucruka NPAaKTHYeCKH 310POBbIe 0e3 MC ¢ AO ¢ MeTa00JIMYeCKUM
rpynmn (I rpynmna) (II rpynma) cungpomomM (IIT rpynmna)
KonuuecTBo manueHTos, n 100 100 100
Bospact (cpennuit), roga 44,5 +9 4642 48+8,5
ox M, n 56 42 49
K, n 44 58 51
Tabnuya 2. Cpasnumenvras xapakmepucmuxa II u 11l epynnor no kpumepusm MC
Pecnnongentsi 6e3 MC ¢ AO Pecnongentsl ¢ MC
Kpurepua MC (IT rpynna) (ITI rpynmna)
MYKYUHBI N=42 | KeHIMHHBbI N=58 MY:KYUHBI N=49 | keHIHHBI n=51
OKpYy>KHOCTb TaJIUU 42 58 49 51
AT 19 23 49 51
T'umeprpurimunepuaemMus 12 1 3
T'uneprivkemust HaTOIAK 7 9 27 29
II:IIE}EI};ILIS)IS{:e TOJIEPAHTHOCTH 1 ) 9 1
Cumwxenue XC JITIBIT 4 8
[Moeimenune XC JITTHIT 6 8
Tabauya 3. Iloxazamenu uzuueckoeo KOMROHEHMA 8 UCCTIeDyeMbIX SPYNNAx (8 NpOYyeHmax)
I rpynna -
Ioxa3zaresn ¢puznveckoro kommnonenta KoK npaI?Tynqec_Kn 6;11;[12“([::1-0 0) cIIIVI[ (r:p();::iz(-))
3nopoBblie (n=100)
dusnueckoe GpyHkinonupoanue (OD) 96,0 (+4,0) 40,0 (£0,0) ** 35,0 (£5,0) ***
Ponesoe pynknmonuposanne (PD) 100,0 50,0 (£2,5) * 25,0 (£5,0) ***
Wnrencusnocts 6omu (UB) 100 52,0 (£10,0) ** 41,0 (£2,2) ***
Obmee cocrostaue 310poBhs (OC3) 98 (£2,0) 60,0 (£10,0) 33,0 (£5,0) **

npumeuanue: ¥ - HanudUe CMAamuCmMu4eckll 3HAYUMbIX PATULUL 10 OAHHOMY NAPaMempy
medicdy nayuenmamu Il u Il epynn 6 cpasuenuu c I epynnoti p<0,05*; p<0,01**; p<0,001 ***

CpaBHUBaeMbI€ I'PYIIIBI ObUIN COTIOCTABUMBI IO TIOJTY
u Bo3pacty - 153 (51%) xenmunsl u 147 (49%) My>x4uH.

CpasnurenbHas xapakrepuctuka I u Il rpynn npen-
cTapJeHa B Tabnuie 2.

Jliist oueHKH (PU3NYECKOTO U MCHXOJIOINYECKOr0 KOM-
nonentoB KK wucnone3oBan omnpocuHuk «SF-36 Health
Status Survery».

PesyabTaThl n ux o0cy:xaenue. CpaBHeHUE pe3yib-
TaToB OLEHKH (uznueckoro komronenra KX koHTpoIb-
Ho#, I u Il rpynn ipezicraBneno B Tadmnuue 3.

CormacHO JaHHBIM TaOIMIBl 3, ToKa3arenu Quznye-
CKOrO KOMIIOHCHTa pecroHneHToB 06e3 MC u OOJbHBIX
MC B 2-3 pa3a MOHMXKEHBI B CPAaBHEHUHU C KOHTPOJIHHOMN
IPYIIION U JOCTOBEPHO Pa3IMuHbI [10 BCEM IT0KA3aTeIIsIM:
¢dusnueckoe GpyHKunoHUpoBaHue Bo 1l rpymme cHmKeHO
108

Ha 56%, B Il rpynme - Ha 61%, poneBoe GpyHKIHOHUPO-
Banue Bo Il rpynne camxkeno Ha 50%, B III rpynme - Ha
75%, uHTeHCHBHOCTH Oonu - Ha 48% u 59%, cooTBeT-
CTBCHHO, OOIIIEe COCTOSIHUE 3I0POBbsI CHMKEHO Ha 38%
Bo II rpynme u Ha 65% B III rpynme.

CpasHenue nokasareneit pusnueckoro kommonenTa KK
60sbHbIX 11 1 111 rpymm BBISABIIO OTIIMYKE IO BCEM OKa3a-
TessM (u3nueckoro komrnonenTa Ha 10-25%. CyiecrBen-
Has pasHulla OTMEYaIaCb B IMOPAAKE YMCHBLIICHU 110 CJIC-
JYIOLIMM TTOKa3aTelisiM: (pr3nueckoe (GpyHKIMOHUPOBAHHUE
Ha 5%, uHTeHCHBHOCTH O0M Ha 11%, poneBoe (yHKIMO-
HHMpoBaHue Ha 25%, o0l1iee COCTOsSTHUE 310POBbs Ha 27%.

[IpoBeneHo Takke CpaBHEHHE pE3yJIbTaTOB OLIEHKH
MICHXOJIOTMYECKOI'0 KOMIIOHEHTa, KOTOPOE MPE/ICTABICHO
B Tabnuue 4.
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Tabnuya 4. Ioxazamenu nCUxono2uiecko2o KOMROHEHMA 8 UCCLe0YeMbIX 2DYANAX (6 npoyenmax)

Tloxa3zaTenm ncuxoJgorndyeckoro kommoHenta KK

MPAKTHYECKH
3nopossblie (n=100)

I rpynna - II rpynna -

6e3 MC (n=100)

I rpynna -
¢ MC (n=100)

JKuznenHas aktuBHOCTH (JKA) 100 55,0 (£2,0) * 25,0 (£2,5) ***
PoneBoe (hyHKIIMOHHPOBAHUE, 00YCJIOBICHHOE 96.6(+3.3) 45,0 (43.3) 25,0 (£3,3) **
SMOIMOHANBHBIM cocTossHueM (PJ)

[Mcuxuyeckoe 3p0posbe (I13) 97,0 (£2,8) 67,0 (£2,4) ** 36,0 (£1,2) ***

CommanpsHoe QyHKIHOHIpOoBaHNe (CD)

99,5 (+5,0) 50,0 (£1,2) * | 20,0 (£2,5) ***

npumeuarue: ¥ - HanuyUe CMamucmuieckil SHAUUMbIX PA3TULULL N0 OAHHOMY NApamMempy
medncoy nayuenmamu Il u Il epynn 6 cpasuenuu c I epynnoti: p<0,05%*; p<0,01**; p<0,001***

CormacHO pesynabTaTaM OIEHKH ICHXOJIOTHYECKO-
TO KOMITOHEHTA 310pOBhs, moka3aTenu KXK y 60apHBIX
IT u III rpynn 1OoCTOBEPHO MOHUKEHBI B CPABHEHUH C
JAaHHBIMH KOHTPOJILHOW TPYIIIIEI B CIEAYIOIIEH Moce-
JIOBAaTENBLHOCTH: KMU3HEHHAsT aKTUBHOCTEL Ha 45,0% BO
II rpynme, ma 75% - B III rpymnne, poneBoe ¢yHKIHU-
OHHPOBAHNE, 00YCIIOBIEHHOE YMOLINOHAIBHBIM COCTO-
saueM - Ha 51,6% Bo Il rpynme, ma 71,6% B 111, mcu-
xugeckoe 3m0poBbe Ha 30% m 61%, cOOTBETCTBEHO,
connanbHoe pyHKIHOHNpoBaHue Ha 49,5% n HA 79,5%
COOTBETCTBEHO (Tabmuna 4).

Ilpu cpaBHEeHUM TMOKazaTeseld ICUXOJIOTMYECKOTO
xommoHeHTa y 6ompHBIX II u Il rpynm cymecTBeHHas
pasHMIIa OTMEYanach B TOPSAAKE YMEHBIICHUS IO CIe-
JYIOIINM TIOKa3aTelsIM: poJieBoe (PyHKIMOHMPOBAHME,
00yCIIOBIIEHHOE SMOIMOHATIBHBIM cocTostHHEM Ha 20%,
conpangbHoe (DyHKIMOHNpoBaHUe Ha 30%, MCUXHYecKoe
3mopoBbe Ha 31%, )KH3HEHHasI aKTHUBHOCTH U COITHATILHOE
¢ynxmmonnposanne Ha 30%. CHmkeHHWE TOKa3areneH
(bM3NIECKOTO W TICHXOIOTHIECKOTo KoMImoHeHToB KK y
00CIIeTOBaHHBIX OOBHBIX MPEICTABICHO pHC. 1.

CHIKeHe ToKasaTeneil (pU3MIeckoro M IICHXOJIOTH-
yeckoro kommoHeHTa KK y 6ompabx 11 u 11 rpymm npen-
CTaBIICHBI Ha pHC 2 1 3.

] NMpAKTHYI¢CKH 3T0p OB EBIS

7504
60%

48°
4% 0.00% 0%

0cC3

de3 MC

CHmKeHue moka3areneil GU3NIecKoro W TICHXOJIOTH-
geckoro komroHeHta KK y pecnongentoB 6e3 MC co-
craBuno 49,5% u 46%.

CHmKeHue mokazareneil GU3NIecKoro U TICHXOJIOTH-
geckoro kommnonenTa KX y pecrmornenros ¢ MC cocra-
BHII0 66,5% W1 74%, COOTBETCTBEHHO.

C 1enpi0 yCTAaHOBICHHS B3aWMOCBS3H CHMIITOMOB
JIETIPECCHU U YPOBHS TPEBOTH, BBISBIISIEMBIX IIPH METa-
601MYeCcKOM CHHAPOME C ITOKA3aTeISIMHA KaueCTBa XKH3-
HH, TIAIINEHTaM IPOBEIEHO aHKETHPOBAHHUE IO CIIEIU-
albHOMY ONPOCHUKY lOCHUTanbHOW HIKaJbl TPEBOTH
u nenpeccun (HADS). IToka3aTenu ypoBHS TPEBOTH U
JIEIPECCHN B CPaBHUBAEMBIX TPYINax IMPeICTABICHBI
Ha puc. 4 u 5.

Y pecniogenToB I TpyIITBI IPHU3HAKK CYyOKITMHAYIECKON
TPEBOTH | JIETIPECCUH OTMedannch B 21% ciaydaes, npu-
3HaKN KIIMHWYECKN TPEBOTH M JICTIPECCHUH HE BBISIBIICHBI.

YV 6ompaBIX I Tpymme! 6e3 MC cyOKITMHIYECKHE TPH-
3HaKU TPEBOTH U ACMPECCHN OTMeHanch B 32% ciydaes,
a KIMHUYECKH BBIPAXKEHHBIC NPH3HAKN TPEBOTH H Jie-
npeccnn - B 23%. Y 6ompHbIX 11 rpymmer ¢ MC cy6kmm-
HUYECKHE W KIMHNYECKNE MPU3HAKA oTMedannch B 48%
1 52%, COOTBETCTBEHHO.

B 45% cnyuaeB y 6ombHbIX I Tpymnmer oTcyTcTBOBaANIA

HcMC
80.00%

75% 75.00%

KA P> 113 Ccd

Puc. 1. Chuoicenue noxazamenet qbus’uqecmzo u ncuxonoeuyeckozo komnonenmos KK y oocnedosarnnvix 6016HbIX

® CpepgHuii NnokasaTent
MCHX 0N OTHY S CHOTO KOMMOHEHTa K

= CpeaHuii nonasaTens UMY e cHOTD
KOMNOHeHTa K

CHMMEHME NoKasaTeneii

MCHX O OTHU S CHOTO KO MNoHeHTa K

CHUMEHWS MoKa3aTen il dU3nu e choro
KOMNOHeHTa KH

Puc. 2. Cruoicenue nokazameneil Qusuueckozo u ncuxo-
Jnoeuyeckozo komnonenmos KK y pecnonoenmos 6ez MC
© GMN

74%

N’

= CpegHuii nokasatens
MCHX 0 OMMY & CHOTO KO MNOHEHTa K

66.5%

e

= CpegHniiNoKasaTens puMd eckoro
HOMAOHEHTa K
CHHMEHNE NoHazaTensi dusui echoro
KOMMOHeHTa K

CHUMEHNE NoKazaTen el
MCHX 0N OFMY 8 CHOTO KO MNOHEHTA K

Puc. 3. Cnuowcenue nokazameneil Qpusuqeckoeo u ncuxo-
noeuyeckozo komnonenmos KK y pecnonoenmos ¢ MC
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100%
0%

60% 45%

79%

40% 21%

0,

0%

Hopma 0-7 Gannos

W =aopoBble

¢y BKAMHWUYECKN BBIPAXKEHHanA
Tpesora/nenpeccua 8-10
Gannoe

Hea MC

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

a8% 52%

KAuHMYeCcKM BbipaskeHHan
Tpesora/aenpeccua soie 11
bannos

W veTabonHuecknii CHHOPOM

Puc. 4. Vposenv mpesoeu u denpeccuu 8 cpasHu8aemuix epynnax

52%

60% 48%
50% /\
"}

40% e _—
30% 21%
20% 0%
10%

0%

Mpynnal Mpynna 2 lpynna 3

B CyBnuMHUYeCcKUE NPU3HAKK

KnuHuueckue NPU3HaKKX

Puc. 5. ¥posenv mpesoeu u denpeccuu 6 cpasHuBaemMulx 2pynnax

TpeBora | Jierpeccys, Toraa Kak y Bcex 0onmpHbIX MC oT-
MEYaIHUCh IPU3HAKY TPEBOTH U IEIPECCHU.

Pe3ynbTarel uccienoBaHUs BBISIBWIM, UTO INOKA3aTeIH
¢u3nueckoro u rncuxonoruyeckoro kommnonentos KK vy
60:16HBIX MC B CpaBHEHHH C KOHTPOJIBHOH IPYIIOH ObUTH
cHmKeHbI B 3 pasza (p<0,05), 4To CBHUICTENBCTBYET O BIIHS-
Huu MC na KOK.

B 3akiroueHue cneayeT OTMETUTh, UYTO PE3YNIbTaThl
AQHKETHPOBAHUs IO CIENUAIBHOMY ONPOCHHUKY locmu-
TaJbHON mIKansl TpeBoru u aenpeccun (HADS) BorsiBu-
JIM, YTO YPOBEHb TPEBOTU U jenpeccu 1o mkaie HADS
3aBHUCENH OT NPOJOKUTEIBHOCTH U KoMnoHeHToB MC.

V 310pOBBIX JIMI] IPU3HAKH CyOKIMHUYECKOH TPEBOTH U
JIETIPECCHH OTMEYITHCh B 21% citydaes, y 60:16HbIX 0e3 MC
u ¢ AO cyOKJIMHMYECKHE MPU3HAKK TPEBOTU U JIEPECCHI
BBIABIICHBI B 32%, a KIMHUYECKU BBIPAKCHHBIC NTPU3HAKU
TPEBOTU U jenpeccud - B 23% mpH NpOAOJKUTENEHOCTU
Oone3Hu 10 5 et

BriBoasl. 1. [Tokazarenn ¢pu3nyeckoro 1 NCHXOI0TU-
yeckoro komnoHeHToB KK y 6ompabix MC nocroBepHO
(p<0,05) HWXe B CpaBHEHHWH C KOHTPOJILHOH TPYHITOH
(TIpaKkTHUYECKH 3710pOBbIe) 1 rpynmoi 6e3 MC.

2. Camxenne Quzngeckoro (66,5%) u ncuxosiornye-
ckoro (74%) mokazarens KK pecionnentos ¢ MC 3aBu-
CHUT OT NMPOJIOJDKUTEIILHOCTH OOJIE3HH U €€ KOMIIOHEHTOB.
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SUMMARY

EVALUATION OF QUALITY OF LIFE IN PA-
TIENTS WITH METABOLIC SYNDROME

Mahambetalieva N., Mershenova G., Seytekova A.,
Zhumabekova 1., Mirzaeva B.

Karaganda State Medical University, Kazakhstan
The aim of the research - to assess physical and psycho-

logical state of health of patients with metabolic syndrome.
The total number of participants in the study was 300
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people. All respondents were divided into three groups.
The first group included 100 people practically healthy,
the second group 100 people without MS and the third
group 100 people with a reliable diagnosis of the meta-
bolic syndrome.

To assess the physical and psychological components
of the QOL, the «SF-36 Health Status Survery» question-
naire was used.

The results of the study showed that the indices of
the physical and psychological components of QOL in
patients with metabolic syndrome were reduced by 3
(p<0.05) compared to the control group, which indicated
the effect of the metabolic syndrome on QL. In patients
with MS compared with the control group (1 group), the
psychological component as a vital activity was reduced
by 45%, role functioning due to emotional state by 55%,
mental health by 33%, social functioning by 50%.

The results of the questionnaire on the Special Ques-
tionnaire of the Hospital Scale of Anxiety and Depression
(HADS) for the purpose of a detailed analysis of anxiety
and depression showed that the level of anxiety and de-
pression on the HADS scale depended on the duration and
components of the MS.

Indices of the physical and psychological component
of QL in patients with MS significantly lower (p <0.05)
comparing with the control group (practical healthy) and
with the group without MS.

The decrease in the physical (66.5%) and psychological
(74%) state of QL health depends on the duration of the dis-
ease and on the components of the metabolic syndrome.

Keywords: life quality, metabolic syndrome, abdomi-
nal obesity, type 2 diabetes, arterial hypertension, the
questionnaire of hospital Scale of Anxiety and Depression
(HADS).

PE3IOME

OIIEHKA KAYECTBA KU3HU BOJIBHBIX
METABOJIMYECKHUM CUHAPOMOM

MaxamoberanueBa H.C., Mepmenosa I.)K.,
CeiiTexoBa A.H., ’KymadexoBa I.K., Mup3aesa b.H.

Kapaecanounckui 2ocyoapcmeennviii MeOUYUHCKULL YHU-
eepcumem, Kapaecanoa, Kazaxcman

Lenpro nccnenoBanus SBUIIACH OLIEHKA (U3MYECKOTO
U TICUXOJIOTHYECKOTO COCTOSTHHS 3I0POBBSI OOJILHBIX Me-
TaOOJMYECKUM CHHIPOMOM.

Hccnenorano 300 00abHBIX, KOTOPBIC OBUTH pa3aeiie-
HbI Ha TpH rpymisl: [ rpynma - 100 mpakTH4ecKu 310pOBBIX
s, 11 rpynmy coctaBuiM pecrioHICHTHI ¢ a0IOMUHATb-
HbIM okupenueM (AO) u onnum u3 kputepues MC (AT,
TUNEPIINKEeMHs HAaTOIaK, HapyIIEHHE TOIEPAaHTHOCTU K
IIIOKO3€ THIEPTPUTNTULIEPUAEMHUs, CHIKeHUE ypoBHS XC
JIIBIT). III rpynma - 100 GonbHBIX ¢ ZOCTOBEPHBIM JHa-
THO30M METa0O0JIMYECKOr0 CHHAPOMA.

© GMN

C 1enpio OLEHKH (U3MUECKOTO M TICHXOJIOTHYECKO-
ro kommnoHeHToB kadectBa xu3HHM (KOXK) ncnonb3oBan
onpocHuk «SF-36 Health Status Survery».

PesynbTaTtel MccnenoBaHUS BBIABMIM, 4YTO TOKa3a-
TeN (PU3UUECKOTO M TICHUXOJIOTHYECKOTO KOMITOHEHTOB
KX 6osipHbIx MC B CpaBHEHHH C KOHTPOJIBHOM IPYIIIOi
6su1 B 3 pasa cHmkeHsl (p<0,05), 94To cBUAETEIBCTBYET
o Bnusiuun MC Ha KXK.

Pe3ynbTaThl aHKETHPOBAaHMS TIO CHEHUATIBHOMY OIpOC-
HUKy [ocruransHON mKassl TpeBory u fenpeccuu (HADS)
C HETBI0 JICTAIBHOTO aHaNn3a TPEBOTH U JICTIPECCUH TIOKa-
3aJl, 4TO YpOBEHb TPEBOTH U Jenpeccuu o mkane HADS
3aBUCAT OT JUTUTEIIBHOCTH M KOMIOHEeHTOB MC.

Ha ocHoBaHMM TPOBEIEHHOTO HCCIEIOBAaHUSA Cle-
JIyeT 3aKJII0YHUTh, YTO MMOKa3aTesn (PU3MUECKOTo U MCH-
xonorunueckoro xommnoHeHTtoB KK OompHBIXx MC 10-
ctoBepHO (p<0,05) HUXKE B CpaBHEHUH C KOHTPOJbHOU
rpynmnoi (MpakTUYeCcKu 30POBBIE) U ¢ TPYIIOI ¢ 0KHU-
penueM u 6e3 MC. CHmxenue ¢puszudeckoro (66,5%) u
ncuxosiorudeckoro (74%) cocTosiHUS 3aBUCAT OT MPO-
JIOJDKUTEIBHOCTH METa0OJIMYECKOTO CHHIpPOMAa U €ro
KOMITOHEHTOB.
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EFFECTIVE TREATMENT OF CHRONIC HEPATITIS C VIRUS INFECTIONS
WITH DIRECT ACTING ANTIVIRALS IN PRISONS SYSTEM

Vashakidze E., Imnadze T., Mikadze 1.

Tbilisi State Medical University, Department of Infectious Diseases;
Ministry of Corrections of Georgia, Medical Department

Hepatitis C virus (HCV) belongs to one of the most
widespread parenteral viral infections, persisting in 3% of
world population. According to WHO data, over 170-300
million of people are infected by HCV presently. Hepa-
titis C follows acute course in 15% of patients, while in
other 80-85% of patients it tends to go to chronic phase,
which accounts for the fact that chronic hepatitis appears
as a basic pattern of HCV infection.

Currently Hepatitis C virus accounts for the etiology
of hepatic cirrhosis in 40% of cases, hepatocellular carci-
noma in 60% of cases and the chief reason for liver trans-
plantation in 30% of cases, respectively [1,2].

The incidence of HCV infection is highest in popu-
lation of Georgia compared with other eastern European
countries. Nowadays, hepatitis C is one of the most actual
problems of healthcare in the country.

This problem is particularly severe in imprisoned pa-
tients. In general, the incidence of various infectious dis-
orders is highest in this cohort, including HIV, Hepatitis B
and C and tuberculosis. Such high incidence of infections
compared with general population is conditioned by the
behavior of prisoners and social economical problems,
also the high transmission rate of these diseases among
the prisoners [7].

Hepatitis C unquestionably represents the most fre-
quent infective disease in correction department. The fre-
quency of HCV in imprisoned subjects is 3-4 times higher
compared with general population. Meta analysis of the
studies conducted in different countries has revealed the
direct correlation of HCV infection with intravenous drug
abuse in imprisoned males.

Based on the problem urgency, the state program
of Hepatitis C prevention, diagnosis and treatment was
launched in the correction system of Georgia since 2014,
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which implicated the identification of HCV virus infec-
tion level in imprisoned patients, treatment of infected
individuals with latest medications and prevention of fur-
ther spread of the disease.

The first stage of the study included treatment of pa-
tients with antiviral combined therapy (pegylated interfer-
on o — 2a Pegferon and Ribavirin — Copegus). The results
are published [11].

Since 2016, the treatment of prisoners within the pro-
gram frames was continued by the medication Harvoni.

Harvoni represents combined drug with fixed dose
(Ledipasvir 90 mg / Sophosbuvir 400 mg), which is ad-
ministered orally once a day.

Ledipasvir represents the inhibitor of HCV virus
NSSA, while Sophosbuvir is HCV nucleoside analogue
NS5B polymerase inhibitor.

Harvoni is used in genotype I without Ribavirin (and its
efficacy is higher than 95%); while in genotype II and III,
it is used in combination with Ribavirin (efficacy 85-90%).

Harvoni has been used in USA since 2014. Main ad-
vantage of these regimens is the lack of side effects and
contraindications for treatment; they can be used even in
patients with decompensated hepatic cirrhosis (Harvoni is
antiviral drug manufactured by United States pharmaceu-
tical company “Gilead Sciences”) [3,9].

The aim of the study was to identify the effect of antiviral
therapy with latest direct antiviral drugs in HCV infected im-
prisoned patients and management of treatment side effects
in this cohort. The patient data were analyzed according to
sex, age, HCV virus genotype and hepatic lesion.

Material and methods. 30 patients with chronic
hepatitis C were taken under observation. The inclusion
criteria for the study involved: adult age (> 18 years), pa-
tients of both sex, whose blood was identified positive for
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anti-HCV antibodies by ELISA-3 and the diagnosis of ac-
tive hepatitis C was additionally verified by identification
of HCV RNA by PCR. Exclusion criteria included: in-
fection with other hepatotropic virus — HDV, HBV, HIV;
advanced concomitant diseases, pregnancy, also the dis-
case with advanced stage of hepatic cirrhosis. From 300
patients involved in the study 190 were males and 110
females; the age ranged between =~ 25 — 55 years.

The studied patients were divided into 3 groups ac-
cording to HCV genotype:

I group: infected by 1a/1b genotype — 150 patients

II group: infected by 2a/2¢ genotype — 20 patients

IIT group: infected by 3a genotype — 130 patients.

2 subgroups were identified in each group (based on Fib4):
a) Patients with low fibrosis degree (Fib4 - <1.45)

b) Patients with high fibrosis degree (Fib4 - >3.25).
Elastography procedure was applied in order to identify
the fibrosis degree for Fib4 index — 1.45 — 3.25.

The patients were treated by combined regimen with
Harvoni and Ribavirin.
la/1b genotype — Harvoni;
2a/2c¢ genotype — Harvoni + Ribavirin (<75 kg - 1000 mg;
>75 kg — 1200 mg);
3a genotype — Harvoni + Ribavirin.

Depended on the fibrosis level, the treatment course
would take 12 or 24 weeks (the study did not involve the
patients with decompensated hepatic cirrhosis) [5,6].

The table below gives the starting biochemical indices
collected from the study subjects.

ANOVA statistical test was applied to identify the reli-
ability and significance of all acquired data (qualitative in
its essence) depicted in percentage format.

Results and their discussion. Monitoring of side ef-
fects was included at every step of the treatment, which
was nominally started as following: detailed analysis of
the patient’s medical history and defining the risk factors
for the antiviral therapy side effects in given case; devel-
opment of individual treatment regimen for each patient
for successful management of side effects, involvement of
other clinical specialty consultants per needed; explana-
tion of side effects of the therapy and their management to
the patients; monitoring of the patients and management
of the side effects [10].

General side effects included asthenia, fatigue, tired-
ness, headache, insomnia, pruritus, rash, dry skin.

One of the most frequently encountered symptoms was
fatigue, which was seen at any stage of treatment in 80% of
patients. The possible causes of fatigue were routinely ex-
cluded; the mentioned suspected causes involved anemia,
depression, thyroid dysfunction, raised blood glucose levels.

The clinical laboratory studies were applied to the pa-
tient at different steps, including: at 4™ week of treatment
—rapid viral response (RVR); at 12" week of treatment —
end of treatment response (EOT); in case if needed, this
was also done during 24 week antiviral therapy course.
The study was performed at 4" week from beginning of
therapy (RVR); 12" week — early viral response (EVR); at
24" week for end of treatment response (EOT) andin all
cases after 3 months of completion of treatment for stable
viral response (SVR). The patients with negative stable
viral response were regarded as cured.

The biochemical markers received at the stage of treat-
ment when RVR was measured in patients appeared to be
improved compared with the indices found at 4™ week.

In I and II subgroups from the 1% group (1a/1b, Fib4 -
<1.45; Fib4 - >3.25) the rapid viral response was negative
in all patients in 100% of cases.

The biochemical markers identified by the end of
treatment was even more improved compared with the
indices found at 12" week.

The EOT in I and II subgroups from 1% group was
found negativein all patients (100%).

3 months after completion of therapy the stable viral
response was found in 149 patients (99.3%) and only 1
patient showed virus detectable by PCR test indicating on
relapse (0.7%).

I and II subgroups from 2™ group (2a/2¢ Fib4 - <1.45;
Fib4 - >3.25) rapid viral response (RVR) was negative in
all patients(100%).

The patients from I and II subgroup of 2™ group dem-
onstrated biochemical markers to be decreased compared
with the initial levels.

At this stage of treatment, the RVR biochemical mark-
ers acquired from these patients were markedly improved
compared with the indices found at 4™ week.

In I and II subgroups from the 2™ group (2a/2¢ Fib4 -
<1.45; Fib4 - >3.25) the end of treatment response (EOT)
was found negative in all patients (100%). The biochemical
markers taken by the end of treatment were markedly im-
proved compared with the same indices taken at 12" week.

Table 1. Starting biochemical indices collected from the study subjects

. . I genotype II genotype I genotype
Bl(;lcll(;(ie:;;cal Meagl /.sta.zlll(’iard Meal;g / .st:;llgard Meang/ .stzf:gard F P
deviation deviation deviation
ALT 80.41+£37.63 75.35+41.77 80.13+41.32 0.147 0.863
AST 48.88+25.96 43.9+£29.01 49.05+27.51 0.333 0.717
GGT 73.94+27.55 67.9+23.26 70.66+28.65 0.732 0.482
T.BIL 21.41+£5.33 21.95+3.94 21.8+4.84 0.260 0.771
Albumin 34.6+3.47 34.15+1.95 35.64+2.97 4.508 0.012
Pt 74.1+£7.69 70.6+3.41 71.76+5.23 5.787 0.003
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Table 2. The final biochemical markers acquired from the study groups

Biochemical Meiﬁil;ﬁmeard Mgf ?:?gng:lrd Migng/e:t(;tzg:rd F P

indices deviation deviation deviation
ALT 47.03+20.23 39.55+2.61 42.44+7.15 4.388 0.013
AST 31.65+17.16 23.05+5.81 26.8+£10.27 6.102 0.003
GGT 52.61£18.35 48.5+11.82 45.04+15.73 7.014 0.001
T.BIL 19.23+2.98 19.25+1.41 19.254+2.18 0.004 0.996
Albumin 36.13+£3.07 36.35+1.93 37.25+£2.59 5.662 0.004
Pt 75.96+6.22 71.75+2.71 74.08+3.85 6.602 0.002

In I and II subgroups from the 2™ group (2a/2c Fib4 -
<1.45; Fib4 - >3.25) the stable viral response (SVR) was
negative in all patients (100%).

In I and II subgroups of the 3™ group (3a Fib4 - <1.45;
Fib4 - >3.25) the rapid viral response (RVR) was negative
in 100% of cases.

In T and II subgroups of the 3™ group the biochemi-
cal markers were markedly decreased compared with the
initial findings.

In I and II subgroups of the 3™ group (3a Fib4 - <1.45;
Fib4 - >3.25) the stable (rapid) viral response (RVR) was
found in all patients (100%).

In I and IT subgroups of the 3™ group (3a Fib4 - <1.45;
Fib4 - >3.25) the end of treatment response was negative
in all patients (100%).

At the completion of treatment, biochemical markers
were found to be improved compared with the indices ob-
served at 12™ week.

The table below depicts the final biochemical markers
acquired from the study groups.

In I and IT subgroups of the 3™ group (3a Fib4 - <1.45;
Fib4 - >3.25) stable viral response (SVR) was found in
126 patients (97%). After 3 months from completion of
treatment the virus was detectable with PCR in 4 patients.
Therefore, only 126 patients out of 130 in the 3™ group
completed the treatment successfully (97%) with stable
viral response. In 4 patients (3%) there was a relapse [6,8].

Thus, in patients with type I genotype (1a/1b Fib4 -
<1.45; Fib4 - >3.25) the rapid viral response (RVR) was
achieved in 100%, end of treatment response (EOT) was
also achieved in 100% and stable viral response (SVR)
was achieved in 99.3%.

In patients with type Il genotype (2a/2c Fib4 - <1.45; Fib4
- >.25) the rapid viral reponse (RVR) was negative in 100%;
end of treatment response (EOT) was negative in 100% and
stable viral response (SVR) was achieved in 100%.

In patients with type III genotype (3a Fib4 - <1.45;
Fib4 - >3.25) the rapid viral response (RVR) was nega-
tive in 100%; end of treatment response (EOT) was
negative in 100% and stable viral response (SVR) was
achieved in 97%.

Therefore, successful completion of treatment was
achieved in 149 patients from type I genotype, 20 pa-
tients from type II genotype and 126 patients from type
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III genotype subgroups.

Thus, HCV infection is widespread in correction
department institutions. The diagnosis and treatment
program for Hepatitis C is not applied in many coun-
tries. According to our study results, the final outcomes
of antiviral treatment completed within the frames of
this program, side effects developed during the course
of treatment and their management are not significantly
different from the results of antiviral treatment con-
ducted in other population. Regardless of different psy-
chological setting present in this type of institutions,
this program is ongoing successfully and the observed
results indicate on the importance of its continuation,
as it will improve not only the life quality of the im-
prisoned patients involved in the program, but also will
significantly decrease the overall medical expenses as
a result of prevention of the disease progression and
further infection transmission respectively, both within
the correction departments as well as throughout the
country.
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SUMMARY

EFFECTIVE TREATMENT OF CHRONIC HEPA-
TITIS C VIRUS INFECTIONS WITH DIRECT
ACTING ANTIVIRALS IN PRISONS SYSTEM

Vashakidze E., Imnadze T., Mikadze I.

Thilisi State Medical University, Department of Infectious
Diseases;, Ministry of Corrections of Georgia, Medical
Department

Hepatitis C is a widespread infectious disorder, ac-
counting for chronic hepatic inflammatory condition —
hepatitis, hepatic cirrhosis and hepatocellular carcinoma
throughout the world.

In Georgia, where the incidence of HCV infection in
population is highest among eastern European countries,
hepatitis C represents one the most actual problems of
healthcare system.

The aim of the study was to identify the efficacy of
antiviral therapy and management of side effects in HCV
infected patients.

In the patients under observation with type I genotype,
the rapid viral response (RVR) was negative in 100%.
End of treatment response (EOT) was negative in 100%,
and stable viral response (SVR) was negative in 99.3%.

In patients with type Il genotype the rapid viral re-
sponse (RVR) was negative in 100%, end of treatment
response (EOT) was negative in 100% and stable viral
response (SVR) was negative in 100%.

In patients with type III genotype: the rapid viral re-
sponse (RVR) was negative in 100%. End of treatment
response (EOT) was negative in 100% and stable viral
response (SVR) was negative in 97%.

Thus, HCV infection is widespread in correction
department institutions. According to our study results,
the final outcomes of antiviral treatment completed
within the frames of this program, side effects devel-
oped during the course of treatment and their manage-
ment are not significantly different from the results of
antiviral treatment conducted in other population. Re-
gardless of different psychological setting present in
this type of institutions, this program is ongoing suc-
cessfully and the observed results indicate on the im-
portance of its continuation.

Keywords: hepatitis C, harvoni, ribavirin, genotype,
prison.
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PE3IOME

IOP®EKTUBHOE JIEYEHUE TI'EITATUTA C AH-
TUBUPYCHBIMUA ATEHTAMM ITPSIMOT'O JEM-
CTBHSA B THOPBMAX

Bamakuaze I3.T., Umuanze T.M., Mukanze U.T.

Tounucckuii 20cyoapcmeenHblll. MeOUYUHCKULL  YHUEep-
cumem, Oenapmamenm UHDEKYUOHHBIX 3A001e8AHUL,
Munucmepcmeo no ucnoanenuio Ha3aKanuti u npobayuu,
Ipy3zusa

Lenpio wccnenoBaHus SIBHJIACh OIEHKA 3((eKTHB-
HOCTH anTuBHpycHOro jedeHuss HCV-nHpuuupoBaHHBIX
MAIIMEeHTOB ¥ MEHEDKMEHT ITOO0UHBIX (P (PEKTOB.

Cpenn 0OCIeIOBaHHBIX MAIUEHTOB ¢ | reHOTHIIOM
OBICTpBIN BUPYCHBIN OTBET ObUT OTpUIATEIbHBIM B 100%,
OTBET B KoHIIe JieueHus - B 100%, croiikuii BUpycHbIit OT-
BeT - B 99,3%.

Cpenn marmenToB ¢ Il reHotunom OBICTPBIN BHpYC-
HBIA OTBET OBLT oTpHuuaTe’dbHBIM B 100%, OTBET B KOHIIE
neqenus - B 100%, SVR — croiiknii BUPYCHBIH OTBET - B
100%.

Cpenu marmenTtoB ¢ Il reHoTHOM OBICTpEIIT BHpPYC-
HBIA OTBET OBLT oTpHuuaTe’abHBIM B 100%, OTBET B KOHIIE
nedenust - B 100%, cTonkuii BUPyCHBIN OTBET - B 97%.

Ha ocHOBaHMHM TONIYYEHHBIX pE3YJIbTaTOB CIELy-
€T 3aKJIIOYUTh, YTO NPOrpaMMa aHTHBHPYCHOH Teparuu
HCV-un)uIrpoBaHHBIX MAIIMEHTOB CIIOCOOCTBYET yIyd-
IICHUIO KauecTBa JKU3HH 3aKJIIOYEHHBIX, COKPAILECHHUIO
MEIMIMHCKHX PACXOTOB BCIEICTBHE NPOrPECCUPOBAHUS
3a00JIeBaHUS U IPEIIATCTBYET PAacIIPOCTPAHEHUIO I'eIaTH-
ta C KaK B yYpEe)KICHUSAX IPHHYIUTSIBHOTO 3aKIII0YCHHS,
TaK U B MacIuTabax Bceil CTpaHsbl.
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ogm  100%-do;  d3x@bsgmdbols dmgoml  3sbigbo —
100%-do, Igoto godylyeo 3slygbo - 99.3%-do.

II' a9bm@030m 3530963 9ddo LY@sx0 godyley-
o 3obgbo Yodymxzomo ogm 100%-do, d39@bsgoe-
b0l dmeml 3sbgbo — 100%-do; dgsto godylyeo
3sligbo — 100%-do.

I gg9bm@o3om 353096 96d0 Li®ox0 godyliy-
o 3slygbo godymgomo ogm 100%do, d39@bsgo-
b0l dmenml 3sbygbo - 100%-do; dgomo godylyao
3sbgbo — 97%-9o.
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CEKPETOPHAS ®YHKIUA BEJIOM )KUPOBOM TKAHU U AJTMIIOKAHBI:
BUOJIOI'MYECKHUE 2OPEKTHI 1 KIMHUNYECKOE 3HAYEHHUE (OB30P)

ICynaesa O.H., 2Uepemnesa E.B., ZKapramkuna H.JL., 2MBanoBa M.IO., 2[lomaprosa JI.A.

Tamomopponocuueckas nabopamopus “CSD Health Care”, Kues, Ykpauna; *@edepanvhoe 2ocyoapcmeenioe
a8mMoHoOMHOe 00pazoeamenvHoe yupesicoeHue guicuieco 0opaszosanus Ilepewiti Mockosckuii cocyoapcmeeniblil
meduyurckuu ynugepcumem um. U.M. Ceuenosa Munucmepcmea 30pasooxpanenusi Poccuiickoii @edepayuu

(Ceuenosckuii ynusepcumem), Mockesa, Poccutickas @edepayus

[TomMuMO ydacTHsi B JETOHMPOBAHMHM W METAOONIN3-
Me TpUDIHIEpUIoB, xupoBas TkaHb (OKT) sBisercs
OOIIenpU3HAHHBIM aKTUBHBIM 3JH/IOKPHHHBIM OpPTaHOM
[1,14,16,30]. Hapymrenue GyHKIHOHUPOBAHUS KUPOBOM
TKaHHM CBS3BIBAIOT C Pa3BUTHEM IINPOKOTO CIIEKTpa 3a00-
neBannii [35]. [locnennee mecsatumeTne Oenmast )KUPOBas
TKaHb PAacCMaTpHBACTCA KaK «KIIOUEBOM OpraH, KOH-
TPOJHPYIOMIHHA TPONOIDKATENFHOCTD Xu3Hm» [13,20]. B
MIPUHINIE, CBSI3b MEXKIY CTapEHHEM U )KUPOBOM TKaHBIO
SIBISIETCSI OYEBUAHON, MTOCKOIBKY C BO3PAaCTOM IIPOHCXO-
JIUT yBEIWYEHHE MACCHI TeNla, 0OCOOEHHO B MOCTPEIpO-
nykruBHOM Tiepuone [13,33], mpu sToM 3¢ ekt cHmke-
HUSI TIPOIOIDKUTENBHOCTH JKU3HH ITPH YBETMUESHUH MaCChI
JKHPOBOW TKaHU CBSI3BIBAIOT C U3MEHEHHEM JKCIIPECCUHU
U CIEKTpa MNPOAYLHUPYEMBIX AAWUNOINUTAMH OHOIOTH-
YEeCKH aKTUBHBIX Moiekyn [19]. C HEUMH ke CBSI3BIBAIOT
MIOBBIIIICHUE PHCKA PA3BUTHA TaKUX aCCOLMUPOBAHHBIX C
BO3PAaCTOM HapyIICHUH, Kak METaOOIMUECKUH CHHIPOM,
CepaeYHO-COCYINCThIE 3a00JICBaHUs, CaXapHbIA anader
tuna 2 (C/J2) m 370KauecTBEeHHBIE HOBOOOPA30BAHUS
[5,7-9,32,34]. Cnemyer OTMETHTB, YTO 3a IOCJICTHHE
TOIBI CIIMCOK CEKPETOPHBIX IIPOAYKTOB aJUIIOIHUTOB CYy-
IIECTBEHHO MOMOJIHUJICS, @ MHOTOYHCICHHBIE SKCIIEPH-
MEHTAJIbHBIE W KIMHUYECKUE MCCIIEAO0BAHMUS PACIIUPHUIN
MIPE/ICTABICHUSI O MEXaHM3Max JICHCTBHUS M Onojornye-
ckux dpdexrax agunoknaos [10,17,18,27,30]. B nanHOM
0030pe CHCTEeMaTH3NPOBAHBI JaHHBIC O OMOIOTHYECKIX
s¢dexTax ¥ KIMHAIECKOM 3HaYCHUH XOPOIIO N3BECTHBIX
1 HEIaBHO OTKPBITHIX aINTIOKUHOB.

CexpemopHybie npodykmsi benotl scuposoti mxkanu. Ha
CETO/IHS OTMCAaH MIMPOKUIT CIIMCOK CEKPETOPHBIX MPOIYK-
TOB aJIUMONNTOB, HACUNTHIBAIOIINN HECKOJIBKO JIECATKOB
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Omonorndeckn aKTUBHBIX Moiekyn [1,10,14,27]. K Huwm,
TTIOMHMO 3JIEMEHTOB BHEKJIETOYHOTO MaTpUKca (KOJUTareH
I u III TrmoB, MpoTeorNIMKaHbl) U (DEPMEHTOB UX JAerpa-
mary  (MaTPUKCHBIC METAJUIONPOTEWHA3bI), OTHOCATCS
MPO- ¥ TIPOTHBOBOCHAUTEIFHBIC ITATOKUHBI, XCMOKHUHBI,
JUMHATHBIC METUATOPBl BOCHANICHUSI, (PaKTOpBI pocTa U
AHTHOTIOATUYECKIE (PaKTOPHI, a TAKXKE TOPMOHAIIEHO aK-
TUBHBIE MOJIEKYIbI — anunokuusl [1,11,27,30]. Tlomumo
XOpOIIIO M3BSCTHHIX ATUIIOHCKTHHA W JICTITHHA, 3a TO-
CIIEZIHEE JECATUIICTHE CITUCOK aIUITOKHHOB TOITOIHIIICS
TaKUMHU MOJICKYJaMH, KaK PE3UCTHH, XUMEPWH, TITUIIH-
KaH 4, Buc(aTHH, BACTIMH, OMEHTHH (pHC.). AIUITIOKHHBI
peanmsyror cBor 3PPEKTH MOCPEICTBOM ayTOKPHHHOTO,
MApaKpUHHOTO W SHAOKPHHHOTO MEXaHW3MOB, U HTPAIOT
3HAYAMYI0 PONIb B PETYSIIAN MeTabonm3Ma W JHepre-
TH4Ieckoro ooMeHa. OHHU SBISIFOTCS CHCTEMHBIMHA MOIY-
JSATOpPaMU TOJONA ¥ HACHIIICHWUS, IMUIIEBOTO MTOBEICHMUS,
MeTabomu3Ma TITFOKO36I U JINTTHIOB, PETYIHPYIOT COCTO-
STHAE THITOTaIaMO-TUIO(hU3apHO-TOHATaTBHOM OCH, TIPO-
MYKIHIO TIOJIOBBIX CTEPOWAOB, BIHSAIOT HA CEKPEIHIO U
peaM3alyio CUTHAIBHOTO Kackaaa uucyausa [9,13,17,30].
OmarM U3 Hambollee 3HAYMMBIX KIMHUYCCKUX d(PPEKTOB
AJTUTIOKWHOB SBISICTCS MX YYACTHE B MTATOTCHE3¢ HHCYIIHHO-
pesuctenTHOCTH (IP) M BOCHanieHus, YTO HEMOCPEICTBEH-
HO OTIPEZCISCT WHTEPEC K POIH aAUTIOKIMHOB B TTATOTCHE3e
OXKUpeHns1, MeTabomdeckoro cuHapoma, C/12, cepmedro-
COCYIMCTHIX 3a00JIeBaHWH, TTATOJIOTHH OIIOPHO-/IBUTATEb-
HOTO armapara, CHHIpOMa TIOJIMKHACT03a SIMYHUKOB, 3JI0Ka-
YEeCTBEHHBIX HOBOOOpasoBanwii [3,5,9,11,21,26,31]. Crour
OTMETHTb, YTO aAUTIOIUTHI U CEKPETHPYEMBIC UM TTPOIYK-
TBI CYIIIECTBEHHO PA3IMIAIOTCS — 3TOT (haKTOpP OMpeesIeT-
CsI UX JIOKaJIH3aICH.
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PEBMATOHTHEIR
APTPHT
OaToKAHE XeMOKHHBI MuToreHHbIE H
IL-1f CCL2 aHrHoresHble GaxTophl OCTEOAPTPHT
-4 CXCL3 AHraomosTHHE 1 B2
1.5 CXCEL0 i 3IOKAYECTBEHHEIE
IL-8 CCL5 AHrHOTeHIHH I
1L-10 MIF FGF21, SDF, TGFB, HOBOOBPA3OBAHHA
IL-18 MCP1 HGF, NGF, VEGE, IGF-1
TNFa BMP-4 , BMP-7

Puc. Cexpemopnuie npodykmul adunoyumos u 3a0601e8anus, céa3aHHble C UX OUCPYHKYUell

Heno-cneyugpuueckue  ocobennocmu  aounoyumos
U cnekmpa cekpemupyemvlx aounokunog. HecmoTpst Ha
CXOIHYI0 MOP(OJIOTHIO, aIUIOLUTHI TTOIKOKHON IKH-
posoit Tkanu (IDKT) m BHcuepainbHON >KHPOBON TKaHU
(BXKT) cymectBeHHO pa3nugarorcs. Pa3muuns st cBs3a-
HBI ¢ HA0OPOM PEIeNITOPOB Ha IOBEPXHOCTH Pa3HBIX a/ii-
MOLIUTOB, OCOOCHHOCTSIMA METa00JIM3Ma, KOMIIEHCATOP-
HO-TIPUCTIOCOOUTENBHBIMU PEAKIMSIMA TIPU  YCHICHHOM
HAKOIUICHUH KUpPA U CHEKTPOM CEKPETHPYEMBIX aTUIO-
knHOB [4,25]. TunmunsiMu agunokunamu IDKT saBnsior-
Csl aIUTIOHEKTHH, JIENTHH, aneauH U runukad 4 (Gpc4).
Torna xax agumornmtel BXXT skcmpeccupyroT OMEHTHH,
BACIMH, BHUCTAaTWH, PE3UCTHH, HHTepieikuH 6 (IL-6),
(axrop Hekpo3sa omyxosei o (TNFa) [4,10,23]. Onucanst
TaK)Ke MOJIOBbIE OCOOCHHOCTU IKCIPECCUU AIUTIOKHHOB.
VY >KeHIMH oTMe4eHa 0oJiee BBICOKasl MPOAYKIHs BaCIIH-
Ha, Buc(haruHa u jentuHa [35]. Toraa kak y My»4uH MpH
OXKHMpEHHH Ooliee 3HAYMMO IMOBBIMIAIOTCS YpoBHU IL-6,
pesuctuHa 1 omeHTHHA [ 17]. Kpome Toro, XuMepuH u Ju-
MOKAJIMH Y MY>K4HH 3Kkcpeccupyercs B BXKT, Torma xax
y KCHIIMH JKCIIPeCcCHsl JaHHBIX aJWMOKHMHOB OTMEYeHa
npeumymiectseHHo B IDKT [18,34]. He MmeHee BaXHBIM sIB-
JISIETCSI CHOCO0 aanTaliy aAUIONUTOB K YBEIUYEHHUIO TIO-
TpeOieHus xupa u Kanopuit. Okazanock, uto oosem [DKT
YBEIMUYMBAETCS 32 CUET THIEPIUIa3nu, Toraa kKak st BXXT
OoJice XapaKTEPHON peakiyel Ha M30BITOYHOE MOTpeoIie-
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HHE KaJOpHUil SBISIETCS pa3BUTUE TUIEPTPO(GUH aIHIIONH-
ToB [4,8,23]. IIpu atoM runeprpodus amumnoruTos B BXXT
aCCOLIMMPOBAHa C yTPaToi CIOCOOHOCTH KJIETOK HaKarlIH-
BaTh M30BITOK JKHPA, YTO BEJET €r0 AKTONMUYECKOMY OTIIO-
YKEHHUIO B JIPYTUX TKAHSX U CONPOBOXKIAETCS (PEHOMEHOM
nunorokcuyHocTH [32]. Ilpu BeipaskeHHOH runeptpodun
AIUIONUTHI TAK)KEe MOMAAAIOT B YCIOBHUS OTPAaHUYEHHO-
ro KPOBOCHAO)KEHHSI M TMIIOKCHH, YTO BEIET K M3MEHe-
Huto skcrpeccun nopsaka 1300 renos [16]. KiroueByto
pOJb MpHU ATOM HrpaeT akTupanus skcrpeccun HIF-1a,
BKJTIOYAIOIIAsl KAaCKaJ[ CUTHAIBHBIX COOBITHH, BEIYIIUX K
aKTHBallMM aHTHOTeHe3a W Bocnaienus [6,25]. Tlomumo
rUNepTpo(OUPOBAHHBIX AJMUIOLUTOB, HA MIIOKCHIO pea-
THPYIOT TaKKe IpeajuIonnTsl 1 Makpodaru, U 3ta pe-
AKIUS MIPOSIBIIETCS MOBBIIIEHNEM IPOAYKIIUHU ITPOBOCTIA-
JUTEIbHBIX (hakTopoB [2,35]. BeenacrBue 3TOro MMEHHO
BXT sBnsercss HCTOUHUKOM MPOBOCTATUTENBHBIX IIUTO-
kuHOB (IL-6, TNFo, pe3ucTus, BacriuH), KOTOpbIe BHOCAT
Bkiax B passutue UP [11,12,21,35].

Aounoxunoel u 8ocnanenue. B HOpMe aTuNONUTHI Ce-
KPETUPYIOT NPEHMYIIECTBEHHO aJWUIOHEKTHH, CIOC00-
CTBYIOIIMH TOIAepKaHuI0 M2 (IpOTHBOBOCHAINUTEINb-
Horo) (denoruna makpodaros [3]. [Ipu runeprpodun u
THITOKCHHY B aTUTIOIIUTAX MOBBIIIAETCS SKCIPECCUS TAKUX
aJIMITOKUHOB, KaK JjenTtuH, pesuctud, IL-1B, IL-6, TNFa,
(hakrop pocta sngorenus cocynoB (VEGF) u marpukc-
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Has MetajulonporenHasza-2 (MMP-2), Ho cHuxaercs
npoxykius agunoHekTusa [5,20]. I[poxynumpyemsie npo-
BOCHAJIUTEIbHBIC IUTOKUHBI CTUMYIHPYIOT aKTHBAIHIO
B makpodarax NF-kB u ux tpancdopmaimo B mpoBoc-
nanuTeNIbHbIA M 1-eHoTun ¢ mapauieabHOi akTHBAIUCH
pekpyTipoBanusi nurorokcuueckux CD8 mumdbonnTon
[25]. B Hopme M1 tun maxpodaros ¢opmupyercss npu
OCTPOM ITOBPEXKJICHUU U JIEHCTBUH KIIACCHUECKUX aKTHBa-
TOpOB, BKIto4as uHTepdepoH y (MHDy), bakrepuanbHbiit
nmunononucaxapun, TNFa [2]. OgHako mpu OXHUpeHHU
UHIYKTOpOM TpaHcdopmain M2 makpodaros B M1 tun
SIBIIICTCSI TUIIOKCHUS, aKTUBHUpYoNIas (IpsMO U 4epe3 H3-
MEHEHHE CIIEKTpa aJUIIOKHHOB) B Makpodarax skcmpec-
cun NF-kB, cunTaromierocsi KI1aCCHYeCKHM PErysIsiTOpoM
MIPOBOCHATUTENbHBIX cOObITUN [3]. PesymbraTrom sToro
SIBIISICTCSL aKTUBALUS MPOAYKIIMM aKTHBHBIX PaJUKalIoB
KHCJIOPO/Ia, TPOBOCTIAINTEIbHBIX IMTOKUHOB — L1, IL-
6, IL-12, IL-23, a Takke XeMOKHHOB, MPHUBJICKAIOIINX B
30HY MOBPEXIEHUsT HEHTPODUIIBI, 503MHOGUIBI U MOHO-
IUTHI, & TAKXKE pasHble MOATHILI JuMdormros [17,25].
He yauBuTensHO, 4TO BUCLEPATIbHOE OKUPEHHE COIIPOBO-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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KIIACTCSl YBEINYCHHEM YPOBHS BOCHAIUTEIBHBIX MapKe-
poB, Bkitouast C-peakTHBHBIN OeoK. 3aKOHOMEPHO, YTO
xupyprudeckoe ymaneane BXXT y KUBOTHBIX U mioneit
HUBEJHMPYET MPHU3HAKNA BOCMAJCHUS U PE3UCTEHTHOCTD
K uHCynuHy [4,12]. HampoTuB, celeKkTHBHOE ynajeHHE
MO/IKOYKHOTO JKHPa, HAPUMEp, TPH JIMIOCAKIIMN COIPO-
BOXKIACTCS yXyAIICHHEM MeTabonmueckoro npoduis. B
HKCTIEPUMEHTAIILHBIX HCCIIEI0BAHUSIX TOKAa3aHO, YTO TPH
yaanennn 50% IDKT ormeueno ysemmuenne BXKT, urto
COIPOBOKIATIOCH MOBBIIICHUEM PE3UCTEHTHOCTH K HHCY-
JIMHY W BBIPAXXCHHOMN TEHJICHIIMEH yBEIMYCHUs OTIONKE-
HUS JKupa B medenu [23,25].

Aounoxunvl — buonocuueckue Qpgexmovr U KIUHU-
yeckoe 3HaueHue. Adunowekmun SBISAETCA ONHHM H3
KJIFOYEBBIX aJIUIOKMHOB JKUPOBOW TKAHW M MIPAET POJb
(U3HOJOTMYECKOTO CEHCHOMIM3aTopa WHCY/IMHA (Ta-
Onuia). AZMMOHEKTHH 3KCHPECCHPYETCS] B OCHOBHOM B
agunonurax roreo-pemopansnoi IDKT, u ero ypoBeHb
BBIIIE Y JKeHIHH [ 17]. ATUIOHEKTHH SIBISETCS OJHUM H3
HEMHOTHX aJIMIIOKWHOB, YPOBEHb KOTOPOTO HAaXOAMTCS
B 00paTHON 3aBUCUMOCTH OT 00beMa KHUPOBOM TKaHH.

Ta6/1uua. Buonocuueckue 3d)d)ek‘mbl U KIUHUYECKOE 3HaYeHUue a0UnOKUHO8

pu

AJIMIOKUH
0’KMPEeHNHU

Bbuonornyeckuii 3ppexr

ATUTIOHEKTUH i
| aronTo3,
1 aHruorenes

Viydmaer sHepreTudecknii oOMeH:
1 4yBCTBUTEJILHOCTD K HHCYJINHY

1 OKHCIICHHE JIUITH/IOB

| Hakoruienwne xupa,
AHTHareporeHHbie P PEKTHI:

| anresmto MoHOIMTOB

| mponmdepannio rmagKuX MEOLIUTOB CTEHKH COCYIOB
| ET-1 nHIMIHpOBaHHYIO THIIEPTPOPHIO KapANOMHOIIUTOB
| moBpexxaeHne MuoKkapaa npyu UILEeMAN

AnenuH

CymMmapHBIi anTHIa0eTHYeCKHH 2(heKT

1 4yBCTBHUTEJILHOCTD K HHCYJINHY
AHTHATEPOTCHHBIH YPPEKT

| pa3BuTHe aTepockiIepoTHYECKUX ONsIIeK

1 VAL

| cepneunyro HeIOCTaTOYHOCTH

| moBpexxaenue KapaANOMHUOIIUTOB TIPH UIIEMHN
KapanornporekTiBHbIN 3 dexT

1 cokpalieHne MroKap/a

Bacnun

BucuepanbHblil aaMNOKUH

1 3axBar MIIOKO3bI aJUIIOIUTAMHU

1 [IpoTrBOBOCTIATUTEIBHBIN d3PPEKT
Tcekpenuto aiuoHeKTHHA

1 9yBCTBUTEIBHOCTh K MHCYJIUHY

Bucdarun

Knuaundeckuid Mapkep aTepockieposa

1 BOCHIAJIEHUE COCYAUCTOM CTEHKH,

1 necTabuIM3aIiio aTePOCKICPOTHUECKOMN OJISAIIKY.
1 1 pocT AKX MUOLIUTOB COCYAUCTON CTEHKH

1 mponudeparyio YHI0TESITHOINTOB

1 SHIOTENUN-3aBUCUMYIO Ba30IUIIATALINIO

| amonTo3 TIaAKIX MHOIMTOB U YHIOTEINOIUTOB
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I'munukan-4

1 B BXKT
| BIDKT

1 CUTHaJIM3alMI0 HHCYIMHA
1 nudpepeHPOBKY JAUTIOLUTOB

DPP4

i HWHCYJIMHOBYIO CUTHAJIM3AllAIO B aAUIIOIUTaX

PAIl

1 OTJIOXKEHHE KHUpa
1 PE3UCTEHTHOCTD K UHCYJIUHY.

IL-6

IIpoBocnanuTenbHbII HUTOKUH

| anmerwr,

1 3arparbl HEpruu,

| 9yBCTBUTENBHOCTH K HHCYIHHY.

Jlentna

Perynupyer anmetur

1 OKHCJICHHE KHUPOB U PACXOJ SIHEPTUH,
1 4YBCTBUTEIILHOCTb K HHCYJIHHY.
[Ipoareporennslit 3hdhekT 3a cyer:

1 BOCIAJICHUS B CTCHKE COCY/I0B

1 9HIOTEIHAIBHON TUCHYHKIUH

JInnokanun-4

1 TpaHCIOPT JUMO(UIBHBIX BEIIECTB (PETHHOM/IBI, CTEPOUIBI, APAXHUIOHOBAS
KHCJIOTA).

OMeHTHH

1 3axBar MIIOKO3bI aIUIIOIIUTAMU

1 3HI0TENNH-3aBUCUMYIO Ba30IUIATAIIIIO

| BocmajeHue B CTeHKE COCY/I0B

1 9yBCTBUTEIHHOCTh K HHCYJIUHY

| MuUTpanuio SHAOTENNOIUTOB U AHTUOTEHES

Pesuctun

IIpoBocnanuTenbHbIN HUTOKUH

1 KCIpPECCHIO MOJIEKYJI KJIIETOYHOM aAre3uu

1 MHCYITMHOPE3UCTEHTHOCTD

1 cexpenuto TNFa

1 pucka KOpOHapHOM NaTOJOTUU

1 mponudepariy YHI0TEINONUTOB KOPOHAPHBIX apTepHi

1 mponudepanny rIagKIX MUOLUTOB CTEHKH a0PTHI

1 IPOATEePOreHHBIX BOCIAIUTEIBHBIX MApKEPOB

| OpagVKMHUH-MHIYIIMPOBAHHYIO AWIATAINIO KOPOHAPHBIX apTepuit

RBP4

1 MHCYJITMHOPE3UCTECHTHOCTD

TNFa

| anmeTuT, BBI3BIBAET KaXEKCUIO,
| cexpenuro HHCYJINHA

| 4yBCTBUTENBHOCTb K HHCYJIHUHY.
1 nunonaus

XuMepuH

Mopnynstop BocnaneHus

| BOCIIaJIEHHE B CTEHKE COCY/0B

1 anunoreHes

Perynmupyer MeTaboJIn3M IIIIOKO3bI
1 aHruoreHes

1 XKECTKOCTHU COCYZ0B

SERPs

SERP1 |
B IDKT
SERP2-4 1
B IDKT
u 1 B BXXT

1 CeKperuio aJuMoHeKTHHA

1 anumnoreHes

SERP1 — npoTHBOBCIIATHTEIBHBIH d3PPEKT
SERP2 — anTaronnct SERP1

npumeuanue: B)XKT — sucyepanvhas scuposas mxanv, IDKT — nookodcnas sicuposas mxans, 1 - yeenudenue,
| - cuuorcenue, RBP4 — pemunon-cessviearowuti 6enox, SERP - cexpemupyemvie frizzled-related 6enxu,
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DPP4 — ounenemuoun nenmuoaza 4, TNFo. — ¢haxmop nexpoza onyxonu a,

PAII - uneubumop axmueamopa niazmunoeena, IL-6 — unmepnetikun 6
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VYBennuenune oobema BXKT conpoBoknaercsi CHUKEHU-
€M JKcIpeccuH amunonektuHa [5,9]. Cpean Onarompu-
ATHBIX (P (EKTOB aTUMOHEKTHHA CIEIYeT OTMETUTH BbI-
pakeHHOE NPOTHBOBOCHAJIUTEIBHOE JEHCTBUE, a TaKXkKe
AHTHAIONITOTHYCCKUN M MPOaHTUOTeHBIH 3 dexThl [24].
OH oKa3bIBaeT 3HAYMMOE IIPOTEKTHUBHOE BIUSHUE HA pa3-
BUTHE NIMPOKOTO CHEKTPAa XPOHUUECKUX 3a00JIeBaHUN U
UrpaeT KIIOYEBYI0 POJIb B Pa3BUTHUU aHTUAHAOeTHUe-
cKoro morteHiuana antaroHuctoB PPARy, ocobenHo
B YCJOBHSX IHETHI C BBICOKHM COJEPKaHHEM >KHPOB
[6,24,31]. Oniucan BapuaHT TE€HETUUYECKU JIETEPMHUHU-
pOBaHHOM runoanunoHekTuHemuu. Hocurenu rtakoi
MyTallid UMEIOT BBIPAKEHHYIO CKIOHHOCTH K pa3BHU-
THIO MeTaboIN4YecKoro cuuapoma. CHIDKEHHE YPOBHS
aJIMIIOHEKTUHA CETOAHsSI CYUTAIT WH(GOPMATHBHBIM
KpUTEpHEM MOBBIIIEHHOTO PUCKA Pa3BUTHS aTepOCKIIe-
po3a, OXKUpPEHHUs, PEeBMATOMAHOIO apTpUTa, OCTEoap-
Tputa, C/I2, mopaxeHus MeUeHU, KapAHUOBACKYIIPHON
MaTOJIOTHUH, BKJIIOYAsl apTepUaNbHYIO THIEPTEH3UIO U
KOpPOHapHYIO MaToJoruio cepana [6,13,28].

Jlenmun — TNENTUIHBIA TOPMOH, PEryaupyOLUN
SHEpreTHYECKuii 00MeH, BhIpadaThIBaeTCsl MpeuMyIie-
CTBEHHO B IOAKOKHOW XUPOBOM KJIETYATKE U B MEHb-
mel CcTemeHu BUCIEpadbHBIMU agunonutamu [13].
OTHOCHUTCS K aJUNOKHHAM, OKa3bIBaeT aHOPEKCHUIEH-
HoOe JeiicTBUe, MOMABIAS aNNeTUT 4Yepe3 MOAYIISIHIO
ypOBHs HeliponenTuaa Y. JIenTuH cuHTe3upyercs mnpe-
umytiectBeHHO B [IDKT, 0COOCHHO aKTHBHO Yy JKCHIIUH
[5,25]. Ero skcopeccust B BT kpaiine Huzkas. XoTs
MIPU O’)KUPEHUHU YPOBEHB JICMITHHA MOBBIIIACTCS, JTAHHOE
COCTOSIHHE COIMPOBOXAACTCS Pa3BUTHEM PE3UCTEHTHO-
CTH K NenTuHy [26], COOTBETCTBEHHO, MPU OXKUPEHUH
(GyHKIMOHANBHBIX 3((EKThl JIeNTHHA OTPaHUYCHBI.
CrnemyeT OTMETUTB, YTO OOJNBIIMHCTBO 3()(eKToB nen-
THHA Ha MeTa00JIN3M peann3yeTcs 4yepe3 [eHTpalbHbIe
MexaHusMbl [9]. B skcnepuMeHTai bHBIX paboTax mo-
Ka3aHO, YTO BOCCTAHOBJIECHHE CEHCUTHBHOCTH pelel-
TOPOB JICITUHA B M0O3re y db/db Mpliieit pu moIHOM
BBIKJTIOUEHUH PELENTOPOB JENTHHA Ha TIepu(epuH BbI-
3bIBACT HOPMAJM3ALMI0 METa0O0JIMYeCcKOro (eHOTHIIa
[10]. TlomumoO BIMSHUS HA amnmeTUT U MOTpebieHue
MUY, JETHH UTPaeT 3HAYUMYIO POJIb U B JI€SITEJIBHO-
CTH IPYTUX OPraHoB U cucteM. Tak, mokasaHbl 3hdek-
THI JIENITUHA Ha CKEJIETHBIC TKAHW: JAaHHBIH aJUIOKUH
peryinupyeT peMojaeaupoBaHue KocTu u nuddepenim-
poBKy xoHaporuToB [13,22]. Kpome TOro, MUIIEHBIO
JICNITHHA SBISIOTCS UMMYHOKOMIIETEHTHBIE KiIeTKH. K
UMMYHOMOAYIUpYOmHUM 3¢ ¢deKkraM JenTHHa OTHO-
CAT CIENyIONINe: MHIYKLHS IKCIPECCUU ITUTOKHHOB,
aKTUBalUsi Makpo(daro; IOBBIIIEHUE ITUTOTOKCUYHO-
ctu NK; crumynsimust Thl npu marubuposanuu Th2,
aKTHUBAlUsl JICHAPUTHBIX KIETOK; YBEJIMYCHHE MpO-
nykiun MJI-2 m ycunenue nponudepanuy HauBHBIX
T-numdpouuro [20,23,27]. KomOuHHMpOBaHHOE BIIH-
STHHE JICNITUHA HAa UMMYHHbIE KJIETKH M aHTHOTCHHbBIC
MPEeANIECTBEHHUKH OMpeenseT MOTCHIUAIbHYI0 POJb
JICTITUHA B Pa3BUTHUU M MPOTPECCUPOBAHUU OIyXOJIEH
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(manpumep, omyxoieil rpynHoi xenessl) [7,8]. IIoBbI-
IICHHE YPOBHS JIENTHHA aCCOIMUPOBAHO C Pa3BUTHEM
NP, peBMaTon1HOro apTpuTa, 0CTEO0APTPUTA, IENATUTA,
BOCIAJIUTEIBHBIX 3a00oneBanuil kumeunuka [9,11,35].

Pe3ucmun — yHUKaJIBHBII PErysTOP, KOTOPBIA OTHO-
CHUTCS K HE TaK JJaBHO ONHCAHHOMY CEMEHCTBY MOJIHIIET-
TUOB - Pe3UCTHH-TION00HBIX Mosiekyn (RELMs) [5,10].
W3BeCcTHO, UTO PE3UCTUH MOXKET BbI3bIBaTh VP 1 oxa3bl-
BaTh BIMSHUE Ha UMMYHHBIE KJIETKH. B nccrenoBaHuax
in Vitro oka3aHo MOBBILICHUE CEKPEIMN PE3UCTUHA aJlU-
nonuTaMu npu oopadorke ux sHaoToKcHHOM (LPS) [12].
Kpome Toro, BBesieHHE B KyIETYPY aAUIIOIIUTOB pEKOMOU-
HAHTHOTO PE3UCTHHA IPUBOIUT K MOBBIIIEHUIO ypoBHs IL
-6, TNFa, a takxe sxeripeccun TLR2, IKKB n JNK, 4ro
CBUJIETEIILCTBYET O BO3MOXKHOM POJIM PE3UCTHHA B MPO-
BOCTIAJIUTEIBHBIX COOBITHX uepe3 aktuBanuio NF-kB u
JNK myTeii [32]. [loBbIieHHe yPOBHS Pe3UCTHHA 3apETrt-
CTpHUPOBaHO Npu oxupenuu, CI12, cuHapome arHo?, Xpo-
HUYECKHX 3a00JIeBaHHAX MOYEK, aTepPOCKIIEpO3e, apTpH-
Te, JKUPOBOM MOPaKCHUM IE€UEHH, KapIHOBACKYISIPHON
natonoruu [21,35].

Pemumnon ceazviearowuii 6enox 4 (RBP4), acconuu-
pOBaHHBIN ¢ pasBUTHEM OxupeHus u 1P, nponyuupyer-
cs mpeuMyiecTBeHno agunonuramu BXT u sBnsercs
MapKepoM BHcIepanbHoro oxxupenus [4,21]. Ipu CJ12
OTMEUYEHO MOBBINIEHUE B IIJIa3Me KpoBHU ypoBHs RBP4,
a TaK)Xe TPAHCTHUPETHUHA — MOJICKYJIbl, CTA0OUIN3UPYIO-
meit RBP4 u moBelmaromei mepuoa ero moiy>KU3HU
[8]. Psan mccnenoBaHuii MOATBEPAUIN HalW4YWe TMO3H-
TUBHOW CBS3M MEXJy KoHIeHTpamnueil RBP4 u moka-
3aTeNIMH, OTPAKAIOIIUMHK Pa3BUTHE METa00INYECKOrO
cunapoma. B cBa3u u 3TuM ypoBeHb RBP4 B miasme
KPOBH CUMTAETCSl OAHUM M3 MH()OPMaTUBHBIX WHIMKA-
TOPOB Pa3BUTHUSA MeTaboINYECKOTro cCuHApoma [12].

Oxcnpeccus TNFa u IL6 — XOpouIo H3BECTHBIX
MPOBOCTIAJIMTEIBHBIX LMTOKMHOB, YBEIWYHBAETCId B
aJMIOIHUTAX B YCIOBHIX TMIIOKCHH, HAOII01aeMO Ipu
runeprpodun amgunouutoB BXT [10], uyro nmpuBogut
K Pa3BUTHIO CYOKJIMHMYECKOTO BOCHAJICHHUs, HaOIiro-
JAeMOr0 y MAaIlMEHTOB C OXHUPEHHEM. XOTS HCXOAHO
CUMTAeTCs, HAa CETOAHSIIHUNA JI€Hb YCTaHOBIJIEHO, YTO
ocHOBHbIM HcTouHuKOoM TNFa sBusrorcst makpodaru
xupoBoit Tkanu [3,29]. IIpu oxxupenuu yposens TNFa
MO3UTHUBHO KOPPEIUPYIOT C APYTUMH MapKepaMu BOC-
nanenus u UP [6,24,32]. IlpumeHeHue HMHruOUTOpa
TNFo y manueHToB ¢ 0)KMpPEHHEM M METa0O0JIHYeCKHM
CHHJPOMOM BeJeT K YMEHBUICHUIO YPOBHS MapKepoB
BOCIMAJIEHUs, HOPMAIU3alUl YPOBHS IVIIOKO3HI, & TaK-
K€ TOBBIIICHUIO YPOBHSA aJAMNOHEKTHHA, MO3UTHBHO
BIUSIONIETO HAa YYBCTBUTEJIBHOCTH KJIETOK-MUIICHEH
K uHCynuHy [4]. CTOMT OTMETHTH, UYTO AJUTEIBHOE
BpeMsl TIpY U30BITOYHOM NOTPEOICHUH KaJIOpUH U BUC-
uepainbHoM oxupenuu, TNFo neicTByer npeumyine-
CTBEHHO JIOKaJbHO, U €r0 CHUCTEMHas KOHIICHTpPAIHs
MOJKET OCTaBaThCA B Ipeaesiax HopMel [24]. B otnnune
ot 3toro, IL-6 ocBoOOXkaaeTcs ropasno 0oJjice aKTHB-
HO, €T0 YpPOBEHb Koppeaupyer ¢ yBenuueHuem MMT
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U MJIa3MEHHBIM YPOBHEM CBOOOMHBIX JKHPHBIX KHCJIOT
[10]. IIpu sTom ucrtounukom IL-6 SBASIOTCSA Kak aau-
nouutsl BXT, tak u makpodaru, mpomyuupyroume
JAHHBIM IUTOKUH B CUCTEMY MOPTaJIbHOM BEHBI, OTKy/a
OH TIOMaJaeT B I€UYeHb, CTUMYIHUPYS IPOAYKIIUIO remna-
tTouutaMu C-peakTHBHOTO OeJKa, SBISIOLIETOCS OTHUM
13 MapkepoB BocmnaneHus [2,17]. B xupoBoi TkaHU U
TKaHU NedeHH, IL6 moBeImaeT pe3sucTeHTHOCTh K HHCY-
JINHY 3a CUeT CTUMYJAILUU CyNpeccopa HUTOKMHOBOIO
curnana 3 (SOCS3), koTopslii, B CBOIO 0Yepeb, OJTOKHU-
pyet ¢pochopunrpoBaHue HHCYIMHOBOTO pelenTopa u
aKTHUBAIIMIO €r0 CUTHANBHBIX IyTel [14].

Bucgpamun Taxxxe M3BECTEH KaK KOJOHHE-CTHMYJIH-
pytommit ¢akrop npe-B knerok (PBEF) nnn Hukornna-
muz pochopudosunrpanchepaza (NAMPT). Bucharun
HE SIBJISETCS CHEUU(PUYSCKUM CEKPETOPHBIM MPOIYKTOM
aaunonnToB [4]. ITomMuMoO XUPOBON TKaHHU, OH dKCIpeEc-
CHpYeTCSl TaKXe JICHKOIIUTaMH, MBIIICYHBIMUA KJIETKaMH
u renaronuramu. IIpu oXUpeHUH, OCHOBHBIM HCTOYHU-
KOM BUC(ATHHA MOTYT OBITh HE CTOJIKO aJUITOLHUTBHI,
CKOJILKO TPOBOCHAIIUTENbHBIE MaKpo(ard, WHPHIBTPH-
pyro1ue >XupoByto TkaHb [35]. Ponb 1 MexaHU3MBI Jei-
CTBHsI BUC(ATHHA 1O Ceil IeHb He M3yueHbl. V3BecTHO,
4TO KCIpeccusi BUC(ATHHA MOBBIIIAETCS TPU OXKUPEHUH,
OJTHAKO MEXaHHU3MBI ero ydactus B pa3sutuu UP u CJ[2
TpeOyIoT AajibHeiero BeissCHeHUs. TeM He MeHee, Jo-
Ka3aHa accOoIMals TOBBIICHUS YPOBHs BHC(AaTUHA C
pasButueM CJ12, peBMaToONIHOTO apTpUTa, CENTUIECKOTO
110Ka, MOpaXKeHHsI IeTKux [35].

Omenmun CEeKpeTUPYEeTCs, B OCHOBHOM, KJIETKaMU
cTpoMalibHO# BackynsapHou ¢pakuuu (SVF), koropeie
CUHTAIOTCS MCTOYHMKOM (POPMUPOBAHUSI HOBBIX aJlH-
noruToB [32]. YpoBeHb LUPKYIUPYIOIIET0 OMEHTHHA
CHUXAeTCsA y ManueHToB c¢ oxupenuem u CJ2 [I11].
Oxcmnpeccus reHa omeHTuHa Bhitie B BXKT, ywem B IDKT
[33] xkak y My>X4YUH, TaK 4 y *eHuuH. He uckirouaer-
cs BIUSHHUE Ha ero skcnpeccuro anaporeHos [30]. Tlo-
Ka3aHO, YTO HHU3Kas KOHI[EHTpAIUs TECTOCTEpOHa CO-
npsbkeHa ¢ Oosiee BBICOKMM ypoBHeM omeHTHHa [11].
OMEHTHH MOBBIIIAET 3aXBAaT ITIOKO3bI B aAUINOLUTAX in
vitro uepe3 nosbieHue GochopunupoBaHus NpoTEUH
kuHa3el B (AKT) u TpaHcaykuum curHana MHCyJIHHA
[27]. KpoMe TOro, OMEHTHH CUHUTAETCsl MPOTHBOBOC-
HaJUTENbHBIM IIUTOKHMHOM, KOTOPBIM OrpaHHYHBacT
s¢ ekt TNFa- uepe3 nurudupoanne ERK/NF-kB
OyTH B dHAOTeIHOoUMTax [24], a B INTaJKUX MUOIUTAX
oMeHTUH HHruOupyet neiicteue TNFo uepe3 uHrnou-
posanue p38 u JNK myreit [29]. DTu nanHbie cBume-
TEIBCTBYIOT O BaKHOM POJIM OMEHTHHA B YBEJIHYCHUU
CEHCUTHUBHOCTH K MHCYIMHY U OIPAaHMYEHHUH BOCHaje-
HUS, OAHAKO KJIMHUYECKOE 3HAYCHHUE JAaHHOTO aJUIIo-
KMHa TpeOyeT JaibHEHIIero n3y4eHus.

Anenun SKCIpPECCUPYETCsl B PA3IUYHBIX TKaHAX, B
TOM 4YHCJIE B JKUPOBOW, U OKa3bIBAET MO3UTUBHBIN (-
(eKT Ha YYBCTBUTEIBHOCTh K MHCYJIHWHY, 3aXBaT IIIIO-
KO3bl ¥ JIUMOJN3 B CKEJICTHBIX MBIIIIAX U B )KMPOBOIl
tkanu [11,18]. Kpome Toro, amenuH siBasieTcsl OJHUM
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U3 PETyNATOPOB apTEPHUATBHOIO IaBJICHUS U OKa3bIBACT
BIUSHUE HAa HECKOJIBKO TUIIOB MMMYHOKOMIIETEHTHBIX
KJeTok. Heo0XoaMHo MoI4epKHYTh PO-aHT'MOTCHHBIH
s¢dekT anenuna. Bo MHOTOM ero neilcTBUE CXOIHO C
s¢pdexramu VEGF, omgHOro w3 KIIFOUEBBIX CTHUMYJISi-
TopoB aHruoreHesa [18]. Ilpu ObIcTpOM yBeaHMUEHUHU
o0bemMa >KMPOBOH TKAaHU INPOAHTHOTCHHBIE (DAKTOPEI
UTPAIOT KIJIIOYEBYIO POJIb B MOJJCPKAHUM aJE€KBaTHO-
ro KpOBOTOKA, JOCTAaBKH HYTPHEHTOB M KHCIOPOAa, a
taxxe pemoaenupoBanuu JXT. Kpome toro, mokazano
MPOBOCTIANIMTENBHOE JIEHCTBHE anleIMHa U MO3UTHBHAS
CBsI3b MEXKIy ypoBHsMU anenuHa U TNFa, paBHO Kak
U APYTUX MPOBOCTIAIUTENBHBIX HUTOKUHOB [ 14,33] kax
Ha CUCTEMHOM, TaK U Ha JOKAJIbHOM YPOBHSX — B Ipe-
Jienax )KMpoBOW TKaHu. B nanpHeliiemM BbISIBICHO,4YTO
ameJuH CTUMYIHPYET 3KCHPECCHIO0 aJre3HMOHHBIX MO-
nexyn (VCAM u ICAM) gepe3 crumymnsiuio NF-kB u
JNK curnaiapHOro myTH, 4To MOATBEPKAAET POJIb alle-
JMHA KaK TNPOBOCHAJIUTENbHOro aaumokuHa [12,34].
[Ipu oxxupeHuu, HapyIMIEHUH TOJEPAHTHOCTH K TIJIIO-
ko3e U CJ[2 oTMedeHO yBelIMUYeHHE YPOBHA aleianHa B
I1a3Me KpoBH, TOTJa KaK OTpaHHYEHUE MOTPeOICHHUs
KaJIOpUH U CHM)KEHUE Beca COMPOBOKIATOCH CHUKEHHU-
€M YPOBHsI amejuHa B Ta3Me KpoBu [34].

Hneubumop akmusamopa nnazmunocena 1 (PA11), nu-
rHOMPYIOIINH (UOPUHONIN3, TAKKE SIBISETCS TPOILYKTOM
CEKPETOPHON aKTUBHOCTH, B OCHOBHOM, aaumnonuToB BXKT.
VYposens PAIl TecHo koppenupyeTr ¢ Maccoil BUCLIEpaTIbHO-
T0 JKHpa MPU OXKUPEHHUH, AEMOHCTPHUPYSI CBA3b MEXKITY OXKH-
peHueM u TpoMboTHueckuMu HapyreHusmu [10,31].

Okcnpeccus Oenka dunenmuoun nenmudaswvl (DPP)-
4, HOBOTO aJUIIOKHMHA, POJIb KOTOPOTO paHee ONHCaHa B
MHKPETUHOBOM CHCTEeMe, 3HAauMTEIbHO IOBBIIIACTCA B
BXT npu oxupenun [12,23]. OCHOBHBIM KJIETOYHBIM
ucrounukoMm cekpeuuu DPP4 sprusrorcs nuddepennn-
POBAaHHBIN aJUIIOLUTHL. B ropas3io MeHbIIEM KOJIUYECTBE
9TOT aJUIOKUH 3KcIpeccupyercs B kieTkax SVF u ma-
kpogarax. DPP4 meauupyer UP [14,19]. IoBbimenue
YPOBHS 3TOTO aJWNOKWHA CHYDKAeT 3(PQEKThl WHCYIHHA
Ha aJUIOIMTHI 4Yepe3 CHIDKCHHE HHCYIMH-CTUMYIHPO-
BanHOro pochopmnuposanus AKT [11]. CeiBopoTOUHBII
ypoBeHb DPP4 Hanpsimyto accollMMpoBaH ¢ runeprpodu-
eif a0OMUHANBHBIX aAUIOIUTOB, P 1 MeTabonnueckum
cunapomoM [32,35].

Xumepun, Takxe HM3BECTHBIH Kak Oeiok, obecme-
YUBAIOLIUI OTBET NMPU aKTHBAIUU PELENTOpa PETHHO-
na (retinoic acid receptor responder 2 - RARRES2),
HCXOIHO CUHTE3UpYyeTCs B aJUIONMUTaX B BUIC HEaK-
TUBHOTO TpeKkypcopa — mpoxumepuna [34]. Ilocaen-
HUH TIpeBpamiaeTcs B XUMEPHUH IYyTeM OTILICIUICHHS
C-TepMUHAIBHOTO (hparMeHTa CEpUHOBBIMH IpOTEa3a-
MU, UCKJIIOUHUTEIBHO B YCIOBHUAX BocnaneHus. Kiroue-
BBIM CTUMYJISITOPOM NMPOIYKIUU XUMEPHHA B aTUITOIH-
tax sBisercs TNFa [29]. XuMepun urpaet 3HaUUMYIO
POJIb B PETYIALUHU aUIOTeHe3a U KOHTPOJIe MeTaboIn-
YEeCKHUX MPOLIECCOB B aJUIMOIUTAX, a TAK)KE PETYIUPYET
TrOMEOCTa3 ITIOKO3bl U MOJYIUpPYyeT BocmayieHue [32].
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D¢ddexT xuMeprHa 3aKiIOUaeTCs B MHIYKIUH MUTpa-
LMY JICHKOLIMTOB, MOBBILICHHE aJre3ud Makpodaros kK
VCAM-1 u ¢puOpOoHEKTHHY, YTO MOTCHIUPYET JOKaIb-
HOe BoclajieHue. B akTuBHpoBaHHBIX Makpodarax xu-
MepHuH ctumyiupyer ¢arouuto3 [11]. YV mauueHTtos c
KopoHapHo#l maronorueit u CJI2, MOBBIIEHUE YPOBHS
XUMEpHUHA MO3UTHBHO KOPPEIUPYET C MapKepaMH BOC-
nanenus, Bkiatouas TNFa, IL6, C-peakTUBHBII O€OK,
JICTITUH U pe3ucTuH [5,11,16].

Jlunoxanun 2, Tak)Ke U3BECTHBIA KaK JIMIIOKAIUH, ac-
COLIMMPOBAHHBIN C JKelaTnHa3oil HedWTpodwmioB u 24p3,
OTHOCHUTCSI K CYNEepCeMEHCTBY JIMTIOKAIMHOBBIX OEJIKOB
[11]. JIunokaauHbI CBA3BIBAIOT M TPAHCHOPTUPYIOT JIUIIO-
(WIbHBIC BELECTBA, TAKME KaK PETUHOJ, apaxuaoHOBas
Kuciora, U crepounbl. OnHako, BricOkoapUHHBINH JH-
TaHj JUId JTUIOKAIMHA 2 TOoKa He u3BecTeH. Llupkymupy-
IOLTUH YPOBEHbB JUIOKAINHA 2 MO3UTUBHO aCCOI[MMPOBaH
C M30BITOYHBIM BECOM, OJIHAKO YPOBEHb JTAHHOTO a/IMIO-
KHMHA MOXXET MEHSTHCSl TakXKe I10J] BIMsSHHEM MeTabou-
YEeCKOW DHJIOTOKCEMHH U IPH M30BITOYHOM MOTPEOJICHUH
HACBIICHHBIX JKUPOB [27]. DTH (QakTopbl, ¥ BO3MOXHO
JIpyTHe MEXaHHU3MBbI, IO BCEl BEPOSTHOCTH, OOBSCHSIOT
CBSI3b MOBBIIIEHHOTO YPOBHS JIMIIOKAJIMHA 2 ¢ Pa3BUTHEM
CHHJIpOMa TIOJTMKUCTO3HBIX SSIMYHUKOB U MP. Dkcnpeccus
JIUTOKAIMHA 2 B )KUPOBOM TKAHU MOBBIIIACTCS TIPU OXKH-
pEHUU MO NeHCTBUEM BOCIAIUTENBHBIX CTUMYIIOB [12].
JIumokanuH-2, Kak ¥ XUMEPHUH y MY>KUYUH 3KCIPECCUPY-
ercs B Oonbieii ctenenn B BXXT, uem B aOmoMHHATBHOM
IDKT, Torna kak y >keHIIMH - Haoobopot [1].

IToBepxHOCTHBIN TpoTeorukan 2runukan-4 (Gpc4)
0CBOOOXKIaeTCS MEPBUYHO AUNOLMTAMH, MOABEPTasich
MIPOTEOIUTHYECKOMY PACLICTIIICHUIO JIUMAa3aMH, BKITIOUas
MHCYJIMH-PETYIUPYEMYIO  TIIMKO3UI(pochHaTuaniInHO3U-
toji-cnienuduueckyro ¢oconmunazy D (GPLDI1) [26].
VY nun ¢ HOpMaJbHBIM BECOM 3KCIIpeccus IIHMHKaHa-4
Boiie B abmomuHanbHoM [DKT mo cpaBuenuto ¢ BXT
[25]. OnHako mpH MOBBIMIEHWH HHJEKCA MAacChl Tella U
okpykHOCTH Tanuu yposeHb MPHK Gpc4 B abnomuHaib-
Hot IDKT cHmxkaercs, a B8 B)KT — nHapactaet, nocturas
MaKCHMaJIbHBIX 3HAUYEHUI pu oxupenHuu [33].

CeMelCTBO TATH cekpemupyemvix frizzled-related
6enkos, HazpiBaeMbIX SFRP1-5, BoBiIeueHO B PEryIsIuio
amunorere3a. Yposenb MPHK SFRP1 u SFRP 4 noBbI-
[IaE€TCS BO BPEMs aIUIIOTeHHON TU(PPEPEHIIMPOBKH, YTO
MOXET CBUAETENbCTBOBATh O MPOATUINOIEHHON pPOIU
naHHbIX (akTopos [16]. IIpu oxxupennu yposens SFRP1
cumxkaercs B abgomunanpHoi I1DKT, HO He MeHsIeTCS B
BXT, torna xak ypoBuu SFRP2—4 mosslmatorcs 6oiee
BoipaxkeHHO B BXT, a SFRP5 — ne mensierca. SFRP1 B
abnomunanbHor IDKT HeratnBHO cBsizan ¢ UMT u UP,
OH OTpPaHMYMBACT CEKPEIMIO MPOBOCTAIUTENBHBIX IIH-
TOKHHOB U YBEIMYHBAET OCBOOOKICHHE aJUMIOHEKTHHA.
[Tna3mennsiit yposenbs SFRPS y sxeHImuH BhIIE, YeM y
MykuuH [33]. Ognaxo unTepnperanus poinu SFRP Tpe-
OyeT JaibHerIIero u3y4eHus.

Bacnun (MHTUOUTOP CEPUHOBBIX IPOTEa3 M3 BHCIE-
panbHOM >KUPOBOM TKaHM, WIH cepnuHA12) sBisercs
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AJUITOKMHOM TIOBBIIIAIONIAM YyBCTBUTEJIBHOCTE K MH-
cynuny [35]. V 310pOBBIX JIIO[IE ¢ HOPMATBHBIM BECOM
ypoBenb MPHK Bacnuua He onpenensercs. Unnykius
9KCIPECCHHM BAaCIHMHA IMPOMCXOIUT IMPH H3OBITOYHOM
Bece u oxupennn B BXXT w/unu B IDKT [33]. Beene-
HUE BacCIlMHA MBIIIAM C OXKHPEHHEM, BHI3BAaHHBIM JHe-
TOI1, BOCCTAaHABIMBAET YyBCTBUTEIBHOCTh K HHCYIHHY.
OT0T 3P PeKT YaCTUYHO CBSI3aH ¢ HOpMaJIM3aI[UeH Ha-
PYIIEHHOH 3KCIPECCUH F€HOB, CBSI3aHHBIX C Pa3BUTHEM
WP, Bxmtouas nentuH, pe3uctud, TNFo, TpaHcnopTep
roko3bl 4, n agunonekTud [13,17,21]. Psaa uccneno-
BaHMUH IOKa3ajd, YTO MHAYKIMS IKCIPECCHUU I'eHa Ba-
CIIMHA B XUPOBON TKaHU SBISETCS KOMIIEHCATOPHBIM
MeXaHU3MOM, 00€CIIeYHBAIONIUM €CTECTBEHHYIO 3aIlH-
Ty ot pa3sutus P [18].

Takum 00pa3om, cekpenus aAuNoIKUTOB MPEICTaBIIe-
Ha HIMPOKHUM CIIEKTPOM aIUIOKUHOB, Pa3lUYaroIIUXCs
JICTIO- U TMOJI-CIICIU(PUUSCKON 3KcIpeccueii, Ouonornye-
ckuMH ddpdexTamMu 1 acconualyenl ¢ pa3BUTHEM Pa3iIHy-
HOI1 natosioruy. TecHas CBsI3b aIUIIOKUHOB C PErYIsILMeH
MeTa0o0IM3Ma, aHTHOTeHEe3a M BOCHAJICHHS, a TaKKe UM-
MyHOMonynupyouue 3hGeKThl JaHHBIX MOJIEKYJ IPeo-
NpeNeNIIOT MHTEPEC K aJUIOKHHAM B IIaHE Pa3padOTKH
HOBOMW CTpaTeruy KOPPeKIHH MeTaboIMYecKuX Hapylle-
HUH. B 11enoM auInoKuHbI MPEACTaBISIOT COO0H TpyIITy
NPU3HAHHBIX U TIOTEHIMAIBHBIX OMOMapKepoB JUIsl AHa-
THOCTHUKHM METa0ONMYEeCKUX HApyIIEHUH U MPOTHO3HU-
poBaHMS TEYEHHs IIMPOKOTO CIEeKTpa 3aboyieBaHUi
Bkirouas CJ[2, cepiedHo-cocyaucThie 3a00ieBaHus, a
TaKXXe OIyXOJIEBYIO Maroyioruio. V3ydeHue MexaHU3-
MOB JEHCTBUSA aJUIIOKMHOB OTKPBHIBACT MEPCIIEKTUBHI
OTKPBITHS HOBBIX MHILIEHEH KOppeKIHH MeTadonnuye-
CKUX HapylICHUM.
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SUMMARY

SECRETORY FUNCTION OF WHITE ADIPOSE
TISSUE AND ADIPOKINES: BIOLOGICAL EF-
FECTS AND CLINICAL SIGNIFICANCE (RE-
VIEW)

ISulaieva O., 2Chereshneva Y., 2’Kartashkina N.,
vanova M., *Tsomartova D.

!Pathomorphological laboratory "CSD Health Care”, Kiev,
Ukraine; *Federal State Autonomous Institution for Higher
Education, I.M. Sechenov First Moscow State Medical Uni-
versity at Ministry of Healthcare of the Russian Federation
(Sechenov University), Russian Federation

In addition to accumulation and metabolism of tri-
glycerides, white adipose tissue is recognized as the
active endocrine organ, whose dysfunction is associ-
ated with the development of a wide range of diseases.
The secretome of adipocytes is represented by a wide
range of adipokines, which vary in depot and sex-
specific manner. In addition, adipokines have diverse
biological effects, correlations with different metabolic
features and functions. In this review, the data on bio-
logical effects, origin and the clinical significance of
adipokines are discussed. The influence of adipokines
on metabolism, sensitivity to insulin, vascular homeo-
stasis, angiogenesis, repair, inflammation and immune
cells are shown. Visceral adipose tissue accumulation
is accompanied with adipocytes hypertrophy and over-
production of such proinflammatory and proaterogenic
molecules like resistin, visfatin, vaspin, tumor necrosis
factor, interleukin 6, lipocalin, glypican 4, RBP4 etc.
There is a tight correlation between these adipokines
level and development of insulin resistance, type 2 dia-
betes, cardiometabolic complications and cancer. Thus,
adipokines represent a group of informative biomark-
ers for the diagnostics of metabolic disorders and the
prediction of the outcome of the wide range of dis-
eases. The study of the effects and mechanisms of the
action of adipokines is the basis for determining new
targets for therapy.

Keywords: adipose tissue, adipocytes, macrophages,

adipokines, obesity, insulin resistance, type 2 diabetes,
cancer
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CEKPETOPHASI ®YHKIHSI BEJOW JKHPO-
BOIl TKAHU U AJUTOKWHBI: BHOJIOT HYE-
CKHUE D®®EKTHI U KITMHUYECKOE 3HAYE-
HUE (OB30P)

!Cynaesa O.H., 2Yepemmnena E.B.,
?Kapramxuna H.JL., 2MBanosa M.IO., 2[lomaproBa JI.A.

Tlamomopgonocuueckas aadopamopus “CSD  Health
Care”, Kues, Ykpauna, *@edepanvhoe 2ocyoapcmeerinoe
ABMOHOMHOE 00paA308aMeNbHOE YUPEICOCHUE BbICUIE20
obpaszosanus Ilepsviii MockoscKuil 20cyoapcmeentbii
meouyurnckuil yrusepcumem um. M.M. Ceuenosa Munu-
cmepemea  30pasooxpanenus Poccuiickou  @edepayuu
(Ceuenosckuil ynusepcumem), Poccutickaa @edepayus

[Tomumo ywacTus B JETNOHMPOBAHMH U MeTabo-
IU3Me TPUTIHLEPHUIIOB, >KUPOBAas TKaHb SIBISETCS
00IEeNnpHU3HAHHBIM AKTUBHBIM SHJIOKPHHHBIM Opra-
HOM, a €¢ JUCQYHKIUI acCOMUPOBAHA C PAa3BUTHEM
IIUPOKOTO cHeKTpa 3aboneBaHui. Cexpenus agumno-
LUTOB MPEJCTABIECHA IUPOKHUM CHEKTPOM aJUMOKH-
HOB, Pa3INUYaONMUXCS JIEMo- U Moy-crenuduaeckoit
JKCIpeccueil, bmonorndeckuMu 3pheKTaMu u acco-
nuanueil ¢ pa3BUTHUEM pa3NWYHBIX 3a0oneBaHuil. B
TaHHOM 0030pe CHUCTeMaTH3UPOBAHBI JaHHBIE O OHO-
norundeckux 3(p(eKTax u KIMHUIECKOM 3HAUEHUH a/in-
MTOKHHOB.

B pabore obcyxmaroTcs BIMSHUE aJAUIIOKIMHOB HA
MeTabonu3M, CEHCUTHBHOCTh K MHCYJIHHY, COCTOSHHE
COCYINCTOH CTEHKH, aHTHOTEHE3, pemnaparnuio, BOC-
MajieHus, a TakKe WMMYHOMOAYIHPYIOIe 3¢ ¢eKTsl
JIaHHBIX Mousiekya. IlokazaHel nemo-crenupuiecKue
0COOCHHOCTH JKCIPECCHH aAUIOKHHOB, CBS3b aJH-
MIOKMHOBOTO MNpOo(uis C pa3BUTHEM HHCYIHHOPE3H-
CTEHCTHOCTH, CaxapHOro amabera 2 Tuma, Kapawo-
MeTabONMYECKUX  OCIOXXKHEHUH, 3JI0KaueCTBEHHBIX
HOBOOpa30BaHUH.

Taxum 06pa3oM, aTUIOKUHEI SBISIOTCS HH()OPMATHB-
HBIMH OMOMapKepaMu pa3BUTHS META0OIMYEeCKHX Hapy-
IIEHUH, W TPUMEHHMBI AJIsI IPOTHO3UPOBAHUS TEUCHUS
IIMPOKOTO CIIEKTpa 3aboneBaHuid. 3ydeHne MexaHn3MOB
JIEUCTBHA aIUTIOKMHOB OTKPBHIBAET HEPCIIEKTHBBI OTKPBI-
THSI HOBBIX MHUIIIEHEH KOPPEKIINH META0OIMIECKIX Hapy-
LIEHUH.
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THE ROLE OF FRACTALKINE AND MONOCYTE CHEMOATTRACTANT
PROTEIN-1 IN THE PROGRESSION OF ASTHMA

Yeryomenko G.

Kharkiv National Medical University, Ukraine

Asthma remains one of the most pressing medical and
social issues of our time, primarily due to extremely high
prevalence of the disease. Thus, according to international
experts (The Global Asthma Report of 2014) [10], no less
than 334 million people, approximately 5% of the popula-
tion of our planet, suffer from asthma. This is the average
rate, while the prevalence is even higher among children
and young adults (14 and 8.6%, respectively). A few years
ago the experts estimated that 235 million people in the
world are affected by asthma (The Global Asthma Report
of 2011) [11,25].The proportion of severe forms of the
disease is increasing. It can be accounted for the environ-
mental deterioration in the world, progressive urbaniza-
tion and poorly controlled chemization of agriculture, the
unhealthy lifestyle of a modern man, theincrease in the
frequency of genetic defects associated with the develop-
ment of asthma and its severe course. According to the
official statistics 0f2015, the spreading of asthma is 489.8
cases per 100 thousand of urban population (it encom-
passes about 0.5% of the entire population), 23 cases of
the incidence per 100 thousand people[3]. The important
problem of a modern approach to the disease treatment is
to study the mechanisms of evolution of progression of
chronic disease, mastering of thedisease prevention meth-
ods, maximum preservation of the functions of affected
organs and systems. It fully concerns asthma, hyperten-
sion, obesity, type 2 diabetes mellitus, because the spread
of these diseases is increasing in developed countries [5].

The current stage of asthma investigation is notable
for finding sensitive and specific markers that allow to im-
prove diagnosis at early stages of disease complications
and to optimize treatment [9].Timely diagnostics and
composition of the disease course prognosis are essential
elements of therapeutic-diagnostic process, which deter-
mine the treatment strategy and tactics[11].

Certain changes in asthma pathogenesis concepts have
occurred recently. From the viewpoint of pathophysiolog-
ical process, asthma is not viewed any more as variable
bronchi narrowing, but considered as chronic inflamma-
tion of airways, regulated by various cellular elements and
inflammation mediators [20,29, 30].Asthma as a disease
is essentially a rather complicated condition. Scientists
worldwide try to achieve clear notions of the mechanism
of pathological process development in asthma, which
results in generation of various theories and hypotheses.
Nevertheless, as for today, no distinct understanding of
asthma pathogenesis is available. Endothelial function
[8,26,28], in particular, regulation of chemotaxic, inflam-
matory, and regenerative processes as response to local
lesion [9] is of special interest in the study of mechanisms
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of inflammatory process formation in asthma[14,15]. The
triggers of pathological process can include hypoxemia,
hypercapnia, bronchial obstruction and related ventilation
disorders, pathological effect of bioactive substances, dis-
orders of blood rheological properties etc. [23].

Vascular endothelium participates in regulation of
vascular tone due to release of vasodilator and vasocon-
strictor substances [12,28], i.e. the formation of endothe-
lial dysfunction results in development of vasoconstric-
tion, inflammation, and proliferation in vascular wall [3].

Complicated mechanism causing the affection of
endothelial function can form pathological chain and
promote maintenance and progression of further in-
flammation manifestations, and, concomitantly, the
disease as a whole. It is worth mentioning that deter-
mination of the role of these mechanisms in asthma has
not been appropriately justified. In view of this fact,
the issue of diagnostics of endothelial function condi-
tion and its effect on the asthma course requires further
thorough studies [27]. In view of the above, we should
mention that the condition of histohematic barrier, in
particular, its endothelial component, can not be disre-
garded in the study of asthma formation and progres-
sion. Endothelium, being spread together with vessels
in all tissues and having weight of about 1.8 kg, can
be deemed the largest endocrine organ in the human
body [6, 9], which performs variety of essential func-
tions, includingbarrier, transport, synthesis of proteins
and vasoactive substances, actively participates in an-
giogenesis, blood clotting processes, regulates vascular
tone and immune inflammatory reactions. Regulation
of vascular tone and endothelial condition is performed
due to balanced generation and release of vasodilator
and vasoconstrictor substances [4,30].

It has been shown during the last decade that one of
leading molecular markers of vasculature endothelium
damage can be deemed monocyte chemoattractant pro-
tein-1 (MCP-1) and fractalkine (CX3CL1), which are
produced by monocytes, T-lymphocytes, fibroblasts,
vascular endothelial cells, epithelial and smooth muscle
bronchi cells [1,4,16,17]. It is known that CX3CLI is the
only chemokine associated with cellular membrane. It
is expressed on the membrane, predominantly of brain,
lungs, and heart cells. Thus, both CX3CL1 and MCP-1
belong to pro-inflammatory cytokines and are markers of
endothelial dysfunction [18].

Purpose: to increase the effectiveness of diagnosis and
prediction of adverse asthma comorbid conditions based
on the study of clinical manifestations features, functional
disorders of the airways and endothelial dysfunction.
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Material and methods. 79 patients were selected for
the study. All patients were divided into 3 groups: group
I - patients with asthma (n=22); group II (n=24) - patients
with asthma + diabetes mellitus type 2; group III (n=33)
- patients with asthma + obesity + arterial hypertension
(AH), control group (n=17) included healthy people. The
diagnosis was based on the early stages of examination
and treatment of patients. At most, the age of the examined
patients in the whole group was 43.4+4.4; women domi-
nated (60.9% - 42 patients).

The criteria for participants’ inclusion to the study were
as follows: the presence of chronic respiratory disease with
different degrees of control, which includes the studied dis-
eases — diabetes mellitus type 2, AH and obesity. The con-
trol group was made up of healthy volunteers who never
had aggravating history and studied diseases, taking into
account the principle of correlation according to anthropo-
demographic indicators. An essential condition for the par-
ticipants was their willingness to take part in the experiment.
The patients who suffered from any kind of pathology which
could result in the further research outcomes but did not wish
to participate in the study did not take part in it.

All the patients underwent clinical examination [13] .
Spirography indicators were tested, and full patients’ exami-
nation was performed [4]. CX3CL1 and MCP-1 levels were
measured via immune-enzyme analysis using the system
Ray Bio® Human Fractalkine from Ray Biotech, Inc., USA;
"Human MCP-1" ( eBioscience, Austria) respectively [6].
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Fig. 1. Values of MCP-1 parameter in the studied groups

Table 1.Values ofMCP-1 parameter in the studied groups
(Me [Q25; O75])
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Statistical processing of the study materials was per-
formed using the software SPSS 19 for Windows. All sta-
tistical analyses were carried out in SPSSVersion 19. Con-
tinuous variables were presented in the form of median
and 25th—75th percentile values — Me [Q1-Q3].

Mann-Whitney U-criterion was used for determina-
tion of differences between independent samples. Krus-
kal-Wallis nonparametric test was used in the study of
MCP-1 and CX3CL1 effects on endothelial function and
external respiration function in tested comorbid condi-
tions. The critical significance level in testing of the sta-
tistical hypotheses was taken equal to 0.05.

Results and their discussion. In bioethical aspect, the
study was conducted in accordance with requirements of
the Law of Ukraine “On Medicinal Products”, 1996, ar-
ticles 7, 8, 12, principlesof ICH GCP (2008), GLP (2002),
“Procedure of Medicinal Products Clinical Trials and Ex-
pert Evaluation of Clinical Trial Materials” and “Typical
Provision on Ethics Commission”, approved by the or-
ders of the Ministry of Health of UkraineNo. 523 dated
12.07.2012 and No. 616 dated 03.08.2012. The study was
conducted with minimum psychological losses for the
patients. The patients were fully informed of the study
methods and scope. The study compliance with mod-
ern international and national requirements to bioethical
norms has been approved by Ethics and Bioethics Com-
mission of Kharkiv National Medical University (meeting
minutes No. 6 dated 03.06.2015).
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Fig. 2. Values of CX3CLI1 parameter in the studied groups

Table 2.Values of CX3CLI1 parameter in the studied
groups (Me [Q25; Q75])

Group MCP-1, ng/ml Group Fractalkine, ng/ml
I (n=27) 62.00 [61.00;66.00] I (n=27) 46.00 [44.60; 48.10]
II (n=29) 806.14[768.36;904.37] II (n=29) 97.60 [94.55; 99.25]
I (n=29) 130.12[112.22;149.94] 1T (n=29) 79.14 [77.03; 81.44]
¢ (n=17) 52.11 [49.62;53.73] ¢ (n=17) 44.12 [42.13;42.13]

note: p ,,<0.001,;p, <0.001; p, <0.001; p, ,<0.001;
p,,<0.001; p, <0.001, where p — probability of differenc-
es in the parameter values between the relevant groups:
1, 2, 3 and control (c) groups
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note: p ,,<0.001; p, <0.001; p, <0.002; p, <0.001;
p,,<0.001; p, <0.001, wherep — probability of differences
in the parametervalues between the relevant groups:

1, 2, 3 and control (c) groups
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Table3. Statistical characteristics of external respiration function parameters depending on comorbid conditions

Group
Parameters ! 1 11
n=27 n=29 n=29
Me [Q25; Q75] Me [Q25; Q75] Me [Q25; Q75]

FVC, % 65';3%([)%(]);200; 61.250 [54.250; 73.750]"% 82.000 [58.950; 92.550]*&
FEV1, % 52.265403[;‘(3].#250; 51.500 [43.500; 61.750]% 65.000 [44.500; 87.000]*%

FEV1/FVC,% 69.000 [61.880; 78.000] 70.000 [62.000; 78.620] 72.700 [62.000; 81.235]
MEF 25 48.950 [38.175; 72.800] 42.300 [30.000; 77.000] 65.000 [33.300; 92.100]
MEF 50 41.000 [26.875; 61.575] 41.000 [21.900; 74.200] 44.100 [26.900; 75.650]
MEF 75 53.950 [30.000; 75.900] 50.000 [27.100; 73.500] 44.000 [29.100; 80.500]

note: —p, ,<0.05, 7~ p, <0.05,5—p, <0.01

Statistical processing of endothelium function parame-
ters MCP-1 and CX3CL1 depending on comorbid pathology
has revealed statistically significant elevated level of these
parameters in all studied groups (Figs.1, 2). The most essen-
tial changes of the se parameters were registered in patients
of the group 2, indicative of them ost pronounced endothe-
lial dysfunction manifestations in this patient group (Tables
1, 2). The level of tested parameters depended on the effect
of concomitant pathology on asthma (patient’s belonging to
one group or another) (Table 2).

The assessment of dependence between endothelium
dysfunction markers and external respiration function
was performed. It has been found out that MCP-1 af-
fects vital pulmonary capacity (y2=14.466; p=0.002) and
FEV1 (42=8.471; p=0.037). CX3CLI exerts the influ-
ence on these parameters as well (y2=19.385, p=0.001);
(x2=11.476, p=0.009), respectively.

The obtained data are indicative not only of endo-
thelial dysfunction in asthma patients with comorbid pa-
thology, but also of the presence of interrelation between
vascular endothelium function disorder and bronchial ob-
struction syndrome severity.

The decrease of rate parameter values, in particular,
FEV1, MEF 25, MEF 50,and MEF 75 was identified in
all patient groups, which is indicative of obstructive disor-
ders of external respiration function and typical of severe
disease course or asthma exacerbation. Nevertheless, only
values of FVC% and FEV1 % parameters were reliably
different in three studied groups (Table 3).

Elevated CX3CL1 and MCP-1 levels were observe-
din all the surveyed patients. CX3CL1level ingroup I pa-
tients was 52.69 + 0.71 ng/ml (p <0.05), group IIpatients
— 96.88+1.26 ng/ml (p<0.001), andgroup III patients
—79.56 = 0.46 ng/ml (p<0.01). As for MCP-1, its level
in group I patients was 68.05 £ 0.87 ng/ml (p<0.05), 1I
patients — 839 + 24.62 pg/ml (p<0.0001), and group III
patients — 137.98 £ 3.901 ng/ml (p<0.001).

The obtained resultswere used to plot a scatter diagram
which vividly demonstratedCX3CL1 and MCP-1 distri-
bution levels and their dependence on comorbidpathology
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(Table 1).According to this model,a specific regularity has
been obtained: all the three groups were split into three
clouds in terms of the results of laboratory assessment
and functional state of lungs. Such dispersion enables to
suggest CX3CL1 and MCP-1 influence on comorbidity at
the endothelial level in asthma patients and determine the
likelihood of disease progression associated with endo-
thelial dysfunction.

This distribution allows to predict the severity of co-
morbid pathology and the degree of endothelial affection
in patients with asthma and comorbid conditions [8].

The highest rates of CX3CL1 and MCP-1 have been
reported in group II patients. According to the scientific
sources, it happens due to several factors. One of these
reasons is a genetic disposition. A version of MCP-1,
G-2518 gene, which is expressively correlated with MCP-
1 serum level, has been reported in many Europeans. An-
other reason is elevated glucose level, which, in its turn,
increases the production of vascular endothelial CX3CL1
and MCP-1 by cells [7].

Conclusion: based on these data, we can assume that
patients with a combination of asthma and diabetes mel-
litus type 2 demonstrate more cases of endothelial mal-
function, leading to the worsening of respiratory function,
compared to the group with asthma, obesity and arterial
hypertension and the group without comorbidity.

Abbreviations:

Fractalkine: CX3CL1 MCP-1:Monocyte Chemoatrac-
tant Protein-1FEV1: Forced expiratory volume in 1 sek.
FVC: Forced vital capacity MEF: maximum expiratory
flow AH: arterial hypertension ELISA: Enzyme-linked
Immunosorbent Assay
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SUMMARY

THE ROLE OF FRACTALKINE AND MONOCYTE
CHEMOATTRACTANT PROTEIN-1 IN THE PRO-
GRESSION OF ASTHMA

Yeryomenko G.
Kharkiv National Medical University, Ukraine

To improve the effectiveness of diagnosis and predic-
tion of adverse asthma comorbid conditions based on re-
search of clinical manifestations features, functional dis-
orders of the airways and endothelial dysfunction.

79 patients were selected for the study. All the pa-
tients were divided into 3 groups: group 1 — patients with
asthma (n-22); group II (n-24) — patients with asthma +
diabetes mellitus type 2; group III (n-33) - patients with
asthma + obesity + arterial hypertension (AH) and control
group (n-17) — healthy people. All the patients underwent
clinical examination. Spirography indicators were tested,
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and full patients’ examination was conducted. The levels
of fractalkine (CX3CL1) and Monocyte Chemoattractant
Protein — 1(MCP-1) were determined by Enzyme-linked
immunosorbent assay (ELISA) test using Ray Bio® Hu-
man Fractalkine system manufactured by Ray Biotech,
Inc., USA; "Human MCP-1" (eBioscience, Austria), re-
spectively. Statistical processing of parameters of endo-
thelial function, MCP-1 andCX3CLI1, depending on co-
morbid pathology, has identified statistically significant
elevated level of the separametersinall studied groups.
The most pronounced changes of both parameters were
registered in group 2 patients, indicative of the most sig-
nificant manifestations of endothelial dysfunction in this
patient group.Assessment of endothelium dysfunction
markers depending on external respiration function was
performed. It has been found out that MCP-1 affects vital
pulmonary capacity (¥2=14.466; p=0.002) and forced ex-
piratory volume in 1 second (FEV1) (¥2=8.471; p=0.037).
Besides, CX3CL1 exerts influence on these parameters as
well (2=19.385, p=0.001); (x2=11.476, p=0.009), re-
spectively. The decrease in rate parameters, in particular,
FEV1, MEF 25, MEF 50, and MEF 75, was identified in
all patient groups. Based on these data, we can assume
that patients with a combination of asthma and diabetes
mellitus type 2 demonstrate more cases of endothelial
malfunction, leading to the worsening of respiratory func-
tion, compared to the group with asthma, obesity and arte-
rial hypertension and a group without comorbidity.

Keywords: asthma, diabetes mellitus type 2, obesity,
arterial hypertension, monocyte chemoattractant pro-
tein-1, fractalkine

PE3IOME

POJIb ®PAKTAJIKUHA U MOHOIIUTAPHOTI'O
XEMOTAKCHYECKOI'O ®AKTOPA-1 B IIPO-
T'PECCUPOBAHUU BPOHXUAJIBHOM ACTMBI

Epemenxo I'.B.

Xapvko6ckull HAYUOHANLHBIU MEOUYUHCKUL YHUBEPCU-
mem, Ykpauna

Lenps uccnenoBanus - mnoBblieHne 3()(EKTHBHOCTH
JUArHOCTUKH U TPOTHO3MPOBAHUS HEOIArONpHUSITHBIX
KOMOPOUIHBIX COCTOSHUI NMpH OpPOHXMAIBHOW acTMe Ha
OCHOBE HCCIIe/I0OBaHHsI 0COOCHHOCTEH KIMHIUYECKHX ITPO-
SIBJICHHUH, (DYHKIIMOHAIBHBIX HAPYyIICHUI JbIXaTeIbHBIX
nyTeil ¥ SHIOTEIHANTBHON AUC(YHKIIUN.

B uccnenoBanum yuaBctBoBanu 79 manuentoB. [la-
IIUEHTHI OBIIM pa3aeseHsl Ha 3 rpynnsl: I rpynmy (n=22)
COCTaBIWJIM ManMeHTs! ¢ actMmoit; Il rpynny (n=24) - na-
IIUEHTHI C aCTMOW U caxapHbIM nuabetom 2-ro tuma; 11
rpynmy (n=33) - manueHTs ¢ aCTMON, OKUPEHUEM U ap-
TepuanbHOM runeprensueit (Al'); KOHTPONBHYIO TPYMILY
(n=17) - 3n0opoBble nuia. Y MallMEHTOB OLIEHEHHI MOKa-
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3arenu cnuporpaduu, IPOBEICHO MOJTHOE 00CIICI0BaHIE
nanueHToB. YpoBuu ¢paxraikuna (CX3CL1) u monouu-
TapHOro XemMoTakcuueckoro ¢akropa-1 (MCP-1) onpeze-
JSUTH METOZIOM uMMyHo(epMenTHoro aHanu3a (ELISA) ¢
ucronb3oBanueM cucteMbl RayBio® HumanFractalkine
npousBozacTta RayBiotech, Inc., CIIIA u "Human MCP-
1" (eBioscience, Austria), COOTBETCTBEHHO.

Crarucruueckast 00paboTka napameTpoB dHJOTEIHA-
apHON QyHKIME MCP-1 u CX3CL1, B 3aBUCUMOCTH OT
COIYTCTBYIOIICH T1aTOJIOTHHU, BBISIBUJIA CTATHCTHUYECKH
3HAUUMBbIM NOBBILICHHBIN YPOBEHb 3TUX IIOKa3aTelled BO
BCEX M3y4yaeMbIX Tpymmax. Haubonee BbIpakeHHbIE U3-
MeHEHHs 000MX MapaMeTpOB PETUCTPUPOBAIKCH Y MAallu-
eHToB Il rpynmsl, 4TO CBUAETEILCTBYET O Hanbonee 3Ha-
YHUTENBHBIX NPOSBICHHUSX SHA0TEINAIBHON TUC)YHKIUH
B 3TOH rpynne nauueHToB. [IpoBeneHa onieHka MapkepoB
JUCQYHKIMHM SHIIOTENHUST B 3aBUCUMOCTH OT (YHKIIHMH
BHEIIHEro apixaHus. O6HapykeHo, uyTo ypoBeHb MCP-
1 BiMseT Ha BENWYMHBI JKU3HEHHOW EMKOCTH JIETKHX
(x2=14,466, p=0,002) u 06beM HOPCUPOBAHHOTO BBIAOXA
3a 1 cexkynny (FEV1) (y2=8,471, p=0,037). CX3CLI oxa-
3bpIBAaCT BJIMSHHE HA yKa3aHHbIe mapameTpsl (¥2=19,385,
p=0,001); (x2=11,476, p=0,009), coorBeTcTBeHHO. CHU-
JKEHUE TapaMeTpoB cKopocTH, B yactHocTH, FEV1, MEF
25, MEF 50 u MEF 75 BbIsiBJIeHO BO BCeX Ipymmax ma-
IIEHTOB.

Hcxonst n3 moiy4eHHbIX JIJaHHBIX, aBTOPbI IpeInoa-
raloT, YTO MAlUEHTaM C COYETAaHHUEeM aCTMbI M CaXapHOTo
Jquadera 2-ro TUMa CBOMCTBEHHO HapylieHHE (YHKIINU
SHJIOTENHS, YTO NMPUBOAMT K YXY/ILICHUIO BEHTHJISIIIUOH-
HOM (DyHKIIMHM JIETKUX B CPAaBHEHUH C OOJIBHBIMU OPOHXH-
aJIbHOW aCTMOM, OXKMPEHUEM U apTepUabHON TUIIEPTEH-
3uel U 0e3 COMYTCTBYIOIINX 3a00ICBAHNUM.

6gboydy

ROSJHoe0 gobols s  dmbmizodgool  Jgdm@sbo-
9Ho Qo JHmeo l-ol demeo dOmb]gmmo sbmdol
30ma@glo®gosdo

3 9M0mdgbgm
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(FEV1) (x2=8.471; p=0.037). aot©s odobs, ombod-
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MEASUREMENT OF PERSONAL RISK BEHAVIOR IN OCCUPATIONAL RISK STUDIES
AMONG HEALTH CARE WORKERS

'Butsashvili M., 'Kamkamidze G., 'Kajaia M., *Nelson K., *Triner W., ‘McNutt LA.

'Health Research Union, Thilisi, Georgia, *Johns Hopkins Bloomberg School of Public Health, Baltimore;
’Department of Emergency Medicine, Albany Medical College, Albany, New York; “School of Public Health,
University at Albany, State University of New York, Rensselaer, USA

In much of Eastern Europe and Central Asia, injection
drug users (IDUs) form an important reservoir for hepa-
titis C virus (HCV) infection. Prevalence of HCV among
IDUs varies by country but typically falls in the range of
70% to 90% [1,19,24]. Because IDU is associated with
such a high risk of HCV, adjusting for it is imperative
when studying other risk factors for HCV, including noso-
comial, household and sexual transmission. Most studies
on non-IDU risk factors for HCV measure IDU history
through self-report. Unfortunately, IDU and other illicit
activities are notoriously difficult to measure through
self-report in both high risk groups and the general popu-
lation. While questions about behavioral risk factors are
widely employed in research, questions about socially
disapproved behaviours are commonly under-endorsed.
This can result in substantially biased estimates of HCV
infection among non-IDUs. The significance of this issue
cannot be overstated for Eastern Europe and Central Asia.

Infection with blood borne pathogens is considered
a major occupational hazard for health care workers
(HCWs), thus quantifying the risk of infection associated
with various activities is essential to target interventions
and develop thoughtful evaluation protocols [6,11,23].
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Hepatitis C virus (HCV) is particularly useful in study-
ing exposure to occupational risks because it has limited
modes of transmission, making it easier to characterize
instances of nosocomial infection. The primary alterna-
tive mode of transmission in much of the world is IDU.
Thus, studies of occupational risk of blood borne patho-
gen infections need to measure this important potential
confounder behaviour so that risk due to personal behav-
iour is not misattributed to occupational exposure.

In Eurasia, it is hypothesized that blood borne pathogens
such as HCV are frequently transmitted in routine medical
care, making HCV an important marker of potential breaks
in universal precautions. In Georgia, anecdotal reports sug-
gest that injection drug use is common in privileged young
men and a growing number of young women. While data
on IDU is scant here, it is roughly estimated that more than
350,000 people use injection drugs, with a very high preva-
lence of this behaviour among young adults. Approximately
58% of IDUs are infected with HCV [12]. Thus, IDU may be
an important confounder in occupational studies in Georgia
and throughout the region.

No validated questions or scales exist to measure
injection drug use and other sensitive behaviors among
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health professionals or the general population in Georgia,
or to our knowledge, anywhere. Given the constraints of
most occupational research, we studied the literature and
asked experts to identify possible self-report measures
that may be useful. None were identified. We decided that
using a marker may be sufficient to identify possible IDUs
for the purpose of controlling confounding by this factor.
It is known that a risk factor for IDU is associating with
individuals or groups of IDUs. More generally, risk be-
haviors, especially substance use (e.g., smoking, alcohol
consumption, illegal drug use) are often shared by family
members and close peers. We hypothesized that asking
about the existence of friends, family and colleagues who
are IDUs would be a particularly useful marker of IDU
[7,9,17]. This hypothesis was based on research showing
that indirect measures of friends’ behaviors likely provid-
ed a better measure then self-report [11]. If our hypothesis
is correct, then the factors associated with HCV infection
would be more similar to the group of self-reported IDUs
than those who report no injection drug use and having no
family, friends or colleagues being IDUs.

Material and methods. A cross-sectional survey
of physicians and nurses was conducted in five cities in
Georgia. The seven hospitals (three located in Thbilisi, two
in Western Georgia and two in Eastern Georgia) were
selected to be representative of hospitals in the country.
Potential study participants were randomly selected from
the list of nurses and physicians in each hospital. Selected
HCWs were invited to participate in the study and pro-
vided informed consent. Consenting HCWs were asked
to complete a self-administered survey and provide blood
for testing of HIV and hepatitis B and C.

The survey contained questions on demographic, pro-
fessional, and clinical characteristics, and occupational
and personal risk behaviors. Demographic factors collect-
ed included gender, age, and marital status. Professional
characteristics included position (e.g., physician, nurse),
year of graduation, and specialty (e.g., surgery, obstet-
rics). Occupational risk factors potentially related to ex-
posure include frequency of medical procedures conduct-
ed, consistent use of gloves and protective equipment, and
specific information on any exposures to blood and body
fluids. Clinical risk factors include a history of medical
care (e.g., surgery). Personal risk behaviors included use
of injection drugs and having multiple sex partners.

To address the likelihood for under-reporting person-
al risk behaviors, we also asked about the proportion of
friends, family and colleagues engaged in risk behaviors
to determine if this indirect assessment may serve as a
good proxy for personal risks. Three risk groups were cre-
ated: self-reported IDU (Self IDU); at least one friend,
family, or colleague uses injection drugs but no report of
personal IDU (Associate IDU); and no report of self or
associates using injection drugs (No IDU).

Approximately 2-3 ml venous blood was drawn for
seroprevalence of anti-HIV, anti-HCV, anti-HBc, HBsAg
using third-generation ELISA methods.
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Approval by ethics committees in both Georgia and
the United States were obtained prior to the collection of
data. To protect confidentiality and guard against employ-
ment loss due to test results, all results were provided in
person and all data was coded and immediately unlinked
from the patient’s name.

Data management and statistical analyses was performed
using SPSS 20.0 and SAS. Descriptive statistics were used
for characterisation of social-demographic data and blood
and body fluid precautions. The analyses focus on anti-HCV
because no staff was positive for HIV, and HBV is prevalent
due to transmission via multiple types of exposure, making
it a poor marker for occupational exposure to blood in Geor-
gia. Further, HCV is rarely transmitted outside the injecting
drug using population except for (hypothesized) exposures
to contaminated equipment in medical care.

Bivariate analyses between IDU risk group and HCV
prevalence included estimation of prevalence ratios with
95% confidence intervals. Log-binomial regression analy-
sis was utilized to estimate the adjusted prevalence ratios
between IDU risk group and HCV prevalence, adjusted for
gender, age, occupation, job type, and type of procedures per-
formed. We also estimated the distribution of self-reported
behaviours at the workplace, frequency and circumstances of
percutaneous injury or other exposure to blood and body flu-
ids among the three IDU risk groups. Associations between
IDU risk groups and HBV were computed as a control analy-
sis and it was hypothesized no association would exist.

Results and their discussion. Of the 1600 HCWs

randomly sampled, 1386 (86.6%) participated in the
study, and 1312 (82.0% overall, 94.7% of participants)
had sufficient information about injection drug use and
friends, family and colleagues’ drug use to include in the
analyses. Approximately 80% of study participants were
women; 51.4% were over 45 years of age and half were
nurses (53.7%). The largest group of participants worked
in surgery (28.7%) followed by internal medicine (19.5%)
and the intensive care unit (ICU) (18.1%).
Among HCWs not reporting IDU, 75 participants (5.7%)
said they had at least one friend, family member or colleague
who used injection drugs. Bivariate analysis found antibod-
ies to HCV were associated with IDU risk group with 20.0%
among those reporting Self IDU, 9.3% for Associate IDU,
and 4.6% for No IDU (p=0.016). This association appears to
be largely driven by women’s reports. Among women, an-
tibodies to HCV were associated with IDU risk group with
10.3% for Associate IDU, and 3.6% for No IDU. Among
men, the HCV prevalence was 9.8% for Associate IDU and
8.7% for No IDU. As expected, no association with HBV
markers was identified (Table 1).

Bivariate associations of demographic, behavioral and
occupational factors by IDU risk group are presented in
Table 2. Compared to nurses, physicians were more likely
to report having drug using associates; the proportion of
IDU associates was highest among surgeons (10.1%),
and male surgeons (n=29, 21.6%) were about twice as
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likely to have drug using associates compared to female
surgeons (n=5, 10.9%). Additionally, male surgeons were
4.8 times as likely to have HCV infection compared to
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female surgeons (p=0.07), despite the fact that they likely
have similar occupational exposures to blood borne vi-
ruses (Table 3).

Table 1. Bivariate analysis of injection drug use exposure and hepatitis infection markers

Hepatitis Marker
N n | % | PR | 95%cCI
Anti-Hepatitis C Virus
Self-reported IDU* 10 20.0 4.38 1.24 ,15.54
Associates IDU 75 7 9.3 2.04 0.97,4.33
No IDU exposure 1227 56 4.6 1 --
Anti-HBc
Self-reported IDU* 10 3 30.0 1.03 0.40, 2.67
Associates IDU 75 21 28.0 0.96 0.66, 1.40
No IDU exposure 1227 357 29.3 1 --
HBsAg
Self-reported IDU* 10 0 0 -- --
Associates IDU 75 3 4.0 2.04 0.63,6.64
No IDU exposure 1227 24 2.0 1 --

* - Three risk groups were created: self-reported IDU (Self IDU), at least one friend, family,
or colleague uses injection drugs but no report of personal IDU (Associate IDU),
and no report of self or associates using injection drugs (No IDU)

Health care workers in the Associate IDU risk group
tended to have higher rates of risky sexual behavior com-
pared to those in the No IDU risk group (Table 2). About
a fifth of those in the Self IDU and Associate IDU risk
groups reported having two or more partners compared
to about 4% of those in the No IDU Risk group (PR 5.05;
95% CI:3.0 — 8.55).

The frequency of self-reported occupational exposure
to blood/body fluids was highest in the Associate IDU risk
group: more than 1 in 4 reported frequent (>=5) blood
splashes in their career (27.4%) compared to 13.7% in
the No IDU risk group. Similarly, more than 5 cases of
needle-stick injury were reported by 30.1% of the Asso-
ciate IDU risk group compared to 19.2% of the No IDU
risk group. A similar distribution was observed for unin-
tentional cut with contaminated instrument (56.2% versus
37%, respectively).

A profound limitation in many studies designed to es-
timate the risk of HCV infection due to exposures other
than IDU is the absence of a valid measure of ever us-
ing illegal injecting drugs. This is particularly important
in regions like Eurasia where the IDU community is an
important reservoir for HCV and thus a key confounder
in risk factor studies. Many studies utilize self-report of
IDU behavior and accept the limitation of under-reporting
[4,14,15,20]. However, the under-endorsement of IDU
behavior may sabotage studies in groups where there is
a relatively high probability that several, possible many,
of the HCV infections are tied to IDU behavior. Few re-
searchers have acknowledged the potential for under-en-
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dorsement of IDU behavior as a possible reason for the
findings, more often hypothesizing that other routes of
transmission are plausible (e.g., non-injecting drug equip-
ment, sexual transmission, shared household items such
as razors and nail clippers) [13,16,22]. Yet, given that
IDU just once in a lifetime is such an important risk factor
for HCV in Eurasia and in some high risk groups world-
wide, it is imperative that better measures be developed
to remove the effect of confounding of IDU exposure
to more correctly identify and quantify the risk of HCV
transmission due to other mechanisms.

This study represents a milestone for measurement
development by assessing the potential usefulness of
a marker (social network use) to measure IDU among
HCWs for the purpose of reducing confounding in occu-
pational studies. We hypothesized that the measure would
be associated with HCV prevalence. The study revealed
higher HCV prevalence among persons reporting IDU
among friends, family member or colleague compared to
those who did not (9.3% versus 4.6%). While we fully ac-
knowledge such measures will also have misclassification
error, they may be a useful tool to reduce confounding by
IDU through stratification.

The usefulness of this first step appears to have a gen-
der differential. The association between IDU and HCV
appears limited to women, but this is potentially because
the vast majority of our respondents were women. Given
the prevalence of IDU among Eurasian men, and the ap-
parent willingness to report risky sexual behaviors, un-
documented IDU is far more likely the reason for HCV
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Table 2. Demographic, occupational and behavioral factors by IDU risk group*

Self-reported IDU Associates IDU No IDU exposure
Characteristics N % N % N % p-value
Age
18-24 1 10.0 17 22.7 55 4.80
25-34 1 10.0 27 36.0 191 16.7 0.03
35-44 8 80.0 24 32.0 303 26.4 '
45+ 0 0 7 9.3 597 52.1
Gender
Male 6 60.0 42 56.0 212 17.3
Female 4 40.0 33 44.0 1013 82.7 <0.0001
Occupation
Nurse 2 20.0 18 24.0 681 55.8
Physician 8 80.0 57 76.0 539 442 <0.0001
Job type
Surgery 5 55.6 38 50.7 333 27.1 0.016
ICU 0 0 13 17.3 224 18.3 '
Dialysis 0 0 2 2.7 90 7.3
Int. medicine 2 22.2 8 10.7 245 20.0
Lab 1 11.1 0 0 57 4.6
OBGYN 1 11.1 10 13.3 193 15.7
Pediatrics 0 0 4 53 85 6.9
Ever diagnosed or
thought had STD 0 0 12 16.0 40 33 <0.0001
Number of sex partners in
the past
None 2 25.0 20 26.7 468 41.7 0.016
One 4 50.0 39 52.0 611 54.5 ’
2+ 2 25.0 16 21.3 42 3.7
Frequency of blood splash
R§O1 5 55.6 28 38.4 641 54.0
Froeee % 2 222 25 34.2 384 323 0.044
equenty 2 222 20 27.4 163 13.7
Frequency of needle stick
injuries
No 5 50.0 26 35.6 649 55.0
Rarely 2 20.0 25 342 305 25.8 0.005
Frequently 3 30.0 22 30.1 227 19.2
Frequency o f cut with
contaminated instrument
No 8 80.0 61 83.5 1024 88.9
Rarely 2 20.0 11 15.1 138 11.8 0.011
Frequently - - 1 1.4 7 0.6

* - Three risk groups were created: self-reported IDU (Self IDU), at least one friend, family, or colleague uses injection
drugs but no report of personal IDU (Associate IDU); and no report of self or associates using injection drugs (No IDU)

infection than heterosexual transmission. Thus, differen-
tial reporting of risks by gender may be what makes sexu-
al behavior appear to be an important personal behavioral
risk for HCV.

Clearly, additional qualitative research is needed to
refine an indirect measure of IDU that would be sensi-
tive enough for both genders to be useful in research.
We have started to discuss additional items that may be
© GMN

helpful, including questions about the age at first time
illegal drugs were offered to the individual, age first
time he/she saw someone use illegal injecting drugs,
etc. We anticipate the road to developing an indirect
measure useful in the general population is a long and
crooked one. However, it is essential to identify IDU
behavior to develop risk estimates for HCV attributable
to other exposures.
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Table 3. HCV prevalence among surgeons

Total Anti-HCV(+)
p-value
N n %
Males 140 14 10.0 0.07
Females 47 1 2.1
Age
18-24 1 0 0
25-34 34 1 29 0.43
35-44 49 6 12.2
45+ 85 8 9.4
Ever diagnosed or
thought had STD 17 1 39 0-51
Number of sex partners in the past
None 32 0 0
One 89 6 6.7 0.08
2+ 39 7 17.9
Frequency of blood splash
No 60 5 8.3
Rarely 64 4 6.2 0.83
Frequently 53 3 5.7
Frequency of needle stick injuries
No 79 4 5.1
Rarely 47 3 6.4 0.55
Frequently 50 5 10
Frequency of cut with contami-
nated instrument
No 67 3 4.5 0.41
Rarely 63 6 9.5
Frequently 47 5 10.6

Because substantial research on the measurement of
drug use and related high-risk behaviors has primarily
been conducted among high-risk groups (e.g., HIV-pos-
itive patients), there is limited data for other population
groups, such as HCWs [2,3,8,21]. To improve the valid-
ity of sensitive behavioral risk information in other set-
tings, researchers use a variety of methods to validate
the data, such as urine or hair analysis [5,10,15,25]. In
Eurasia, though, use of injecting drugs only once in a
lifetime is sufficient to increase the probability of HCV
infection. Thus, biologic measures useful for current and
recent drug use may likewise misclassify these individu-
als. Additionally, health professionals may be unwilling to
submit to biologic tests to validate IDU self-report data.
Finally, given the scant public health resources in devel-
oping countries, such extensive testing is impractical for
confounder measurement.

A large literature on measurement of social desir-
ability bias exists in the social science literature. These
studies tend to ask questions about one person, usually
a best friend, to measure underreporting of sensitive
behaviours [18,26] The behaviours studied are gener-
ally sensitive (eg, sexual) in nature but not as sensi-
tive as illegal drug use among the general population
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or professional subgroups. In our pilot study we asked
about the closest five friends and obtained no reports
of IDU. We learned that moving the reference point to
include individuals that have a further distance from
the study participants was needed to obtain any posi-
tive reports. It is this reason that we believe that very
sensitive behaviours, such as illegal and career-ending
behaviours, may need a more complex measurement to
be sufficient for epidemiologic research.

Data for surgeons was carefully analyzed because of
their inherent risk for nosocomial infections and because
they reported the largest proportion IDU friends, family
members and colleagues. Male surgeons were more likely
to have HCV infection compared to female surgeons, yet
both groups reported substantial occupational exposures.
A strong relationship was detected between types of risky
behaviors: many physicians not reporting any IDU con-
nection did report high risk personal behaviors and also
reported the highest levels of occupational risks. This as-
sociation illustrates the difficulty in measuring occupa-
tional exposure to HCV: people with a high-risk nature
don’t appear to differentiate between personal and profes-
sional risks, and for them it may be difficult or impossible
to unravel the cause of infection. Yet this challenge also
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presents an opportunity: nosocomial risk factors could be
estimated for those who do not have personal risk factors
for HCV.

The major limitation of the study is the lack of
validation of self-reported data. We assume that under-
endorsement still occurred in this study. We did not
conduct observations at the departments selected to
participate in the survey. Another limitation is that the
data are not available on selected study subjects who
did not participate. There is a chance that those who
chose not to be included in the study knew their HCV
status and avoided the test, particularly in Tbilisi where
screening at some hospitals was conducted a few years
prior.

In summary, using self-reported IDU behavior in
HCYV risk factor studies may leave substantial con-
founding and biased results. This may be particularly
true in Eastern Europe and Central Asia where IDU
use and hepatitis are both prevalent. This benchmark
study suggests that simple indirect measures of IDU
may likewise be unsuccessful. However, we hypothe-
size that more complex and detailed measures, partially
based on indirect measures of ICU, will need to be de-
veloped to successfully remove sufficient confounding
to reasonably estimate the risk of HCV due to other
causes. While this study is not conclusive, it does pro-
mote a much needed discussion on how to deal with
IDU when it is a potential confounder in studies of the
general population or high risk occupational groups.
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SUMMARY

MEASUREMENT OF PERSONAL RISK BEHAVI-
OR IN OCCUPATIONAL RISK STUDIES AMONG
HEALTH CARE WORKERS
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kins Bloomberg School of Public Health, Baltimore;
’Department of Emergency Medicine, Albany Medical
College, Albany, New York; *School of Public Health,
University at Albany, State University of New York,
Rensselaer, USA

Risky behaviours, particularly illegal and heavily
stigmatized behaviours, are difficult to measure through
self-report in both high risk groups and the general popu-
lation. Underreporting can result in substantially biased
estimates of non-injection drug use (IDU) risk of hepati-
tis C virus (HCV) infection. We hypothesized that asking
about the existence of social networks injection drug use
may be a useful marker of IDU.

A cross-sectional survey of physicians and nurses was
conducted in seven hospitals in Georgia. Based on survey
responses participants were categorized into three IDU
risk groups: ever used injecting drugs (Self IDU), reported
a friend, family member or colleague used injecting drugs
(Associate IDU), or reported neither (No IDU). Testing
on anti-HCV was done using third generation ELISA
methods. Both unadjusted and adjusted prevalence ratios
between IDU risk groups and HCV prevalence were es-
timated.

Of the 1312 (82.2%) participants, 10 (0.8%), 75
(5.7%), and 1227 (93.5%) were categorized as Self IDU,
Associate IDU and No IDU, respectively; with HCV prev-
alence of 20%, 9.3% and 4.6%, respectively (p=0.016).
The association was due primarily to women’s reports.
Those who reported some IDU risk were more likely to
report other personal risk behaviors (e.g., multiple sex
partners) and occupational risk behaviors (e.g., frequent
exposure to blood and body fluids).

This study represents a start of measurement develop-
ment by assessing the potential usefulness of a marker to
measure of IDU. Improved measurement of stigmatized
behaviors is needed for confounding adjustment to im-
prove estimates of occupational risks of blood-borne in-
fections.

Keywords: injection drug use, blood-borne infec-
tions, disclose.

136

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

PE3IOME

U3MEPEHUE NNEPCOHAJIBHOI'O PUCKOBAH-
HOTI'O NIOBEJEHMUS B UCCJIEJOBAHUSAX ITPO-
®OECCUOHAJIBHOI'O PUCKA CPEAU PABOT-
HUKOB 31IPABOOXPAHEHU S

'Bynamsuau M.J., 'Kamkamuaze I K.,
'Kaxxana MLIIL., 2Heancon K.E., *Tpunep B.,
‘Maxkmnar JL.A.

!Hayuno-ucciedosamensckuil  coio3  30pasooxpanenus,
Tounucu, I'pysus; *[lxona Obwecmeentozo 30pasooxpa-
HeHus umenu Braymbepea, Ynusepcumem J[pcona Xonkum-
ca, Banmumop; 3Omoenenue Heomnoxcnot Meduyuribl,
Meouyuncxuti Konneooe Onbanu, Hbm-ﬁopk,' [Ilkona
Obwecmsennozo 30pasooxpanenus Onbanu, ocyoap-
cmeennviii ynusepcumem Huio-Hopra, CIIIA

PuckoBanHOe moBeZEeHNE, OCOOCHHO HE3aKOHHOE M
CHJIBHO CTUTMATH3HPOBAaHHOE, TPYIHO ONPEAEIHTH II0-
CPEIICTBOM CaMOOTHYETa KaK B I'PYIIIAaX BBICOKOTO PHCKa,
TaKk W cpeau Bcero HaceneHus. HemonHslil ydeT MoxeT
MIPUBECTU K CYIIECTBEHHO MCKA)KEHHBIM OIICHKaM PHCKa
3apakeHust BupycoMm remaruta C (BI'C), HEe cBs3aHHOTO
C UHBEKIMOHHBIM YIIOTpeOIeHeM HapKoTHKOB. [Ipenmo-
JIaraeTcst, 9TO BOIPOC O CYIIECTBOBAHNH COIIMAIBHBIX CH-
CTEM Cpean MOTpeOuTeNe MHBEKINOHHBIX HAPKOTHKOB
(ITMH) MOXeT MOCITyKUTh ITOJIE3HBIM MapKepOM B IT0100-
HBIX HCCIIEIOBAaHUAX. B Xozme mccienmoBaHust NpoBeneH
OTIpocC Bpadel W MeacecTep B ceMu OonpHHUIAX [ py3un.
Ha ocHOBaHNM pe3ynbTaToB OMPOCa YIACTHUKU pa3zere-
HBI Ha TpH rpymisl pucka [TMH: korna-mn6o uemnoas30BaB-
mue nHbeKInoHHbIe HapkoTuku (Camo-IIMH), kotopsre
COOOIIMIIN, YTO APYT, WICH CEMbU MJIM KOJUIEra ymoTpe-
OIS MHBEKIIMOHHBIE HAPKOTHKN (ACCOLMHMPOBaHHBIN-
[INH), nnu Te, koTopsle HE cOO0MmMaN HU 00 OITHOM W3
nepeuncieHHsx  ¢paktopoB (He-IIMH). TectupoBanue
Ha aHTH-BI'C mpoBogmimm ¢ MCHONB30BaHMEM METOHOB
ELISA (M®A) tperbero mokonenus. OIEHEHBI KaK He-
CKOPPEKTHPOBaHHBIE, TaK U CKOPPEKTUPOBAHHBIC KO-
3¢ GUIIEHTH PACIIPOCTPAHEHHOCTH MEXAY TPYHIaMu
pucka ITMH u npesanentrocts BI'C. U3 1312 (82,2%)
yaactaukoB 10 (0,8%), 75 (5,7%) n 1227 (93,5%) 6pumn
kareropmsupoBansl kKak Camo-ITMH, AcconnnpoBaHHBII-
IINH u He-IINH, cooTBETCTBEHHO; € pacpOCTPaHEHHO-
ctoio BI'C 20%, 9,3% 1 4,6% cootBercTBenHo (p=0,016).
Accomanus Obuta CBsI3aHa, B OCHOBHOM, C JOKJIaJaMU
YYaCTHHKOB JKEHCKOTO mnosna. Te, KTo COOOLIHI 0 HEKOTO-
prix puckax [TMH, ¢ Gompiieil BepoATHOCTHIO cO00IIam
1 O JPyTUX JUYHBIX PUCKOBAHHBIX MOBEICHUIX (HANpH-
Mep, O MHOXECTBEHHBIX CEKCYaJbHBIX MapTHEPax) U O
Mpo(eCcCHOHATBHBIX BHUAAX PHUCKOBAHHOTO ITOBEINECHUS
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(Hampumep, 4YacTas JKCIO3MIMS KPOBBIO M JIPYTHUMHU
OMOJIOrMYEeCKUMH JKUIKOCTIMH). JlaHHOE HccienoBanue
SIBIIICTCSI CTAPTOM JUTSL Pa3pabOTKH psiia METOJOB OIpe-
nenenus [IMH m cTUrmMarusmpoBaHHOTO TOBEIEHHUS, a
TaKXKe OICHKH MPO(EeCCHOHATBHBIX PHCKOB 3apa)KCHUS
HHQPEKIUSIMH, TICPEIAIONIMMHUCS Yepe3 KPOBb.
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PHOTODYNAMIC TREATMENT WITH NANOEMULSIFIED 5S-AMINOLEVULINIC ACID
AND NARROW BAND RED LIGHT FOR FIELD CANCERIZATION DUE
TO OCCUPATIONAL EXPOSURE TO ULTRAVIOLET LIGHT IRRADIATION

Wollina U., Gaber B., Koch A.

Department of Dermatology and Allergology, Academic Teaching Hospital Dresden, Dresden, Germany

Actinic keratosis (AK) is an epithelial lesion of chron-
ically sun-exposed skin. Exogenous risk factors for the
development of a AK’s are natural ultraviolet (UV)-light
exposure, metal arc-welding and tanning beds. AK’s are
potential precursors of cutaneous squamous cell carcino-
ma [1-3]. Multiple AK’s are known as field cancerization.
Both visible lesions and surrounding cells harboring UV-
induced tumorigenic mutations are combined. Therefore,
treatment should be aimed at field cancerization instead of
individual lesions.

Treatment of AK’s is most often topical with vari-
ous compounds such as 5-fluorouracil, ingenol mebutate,
imiquimod or diclofenac sodium but non-adherence and
non-persistence with these treatments may be as high as
88% in clinical practice [4].

Photodynamic therapy (PDT) combines a photo-sen-
sitizer with subsequent irradiation, which leads to pres-
ence of oxygen in formation of reactive oxygen species
(ROS). ROS kill the target cells [5,6]. With PDT, the skin
is treated with either aminolevulinic acid or methyl ami-
nolevulinate which is preferentially accumulated by atyp-
ical keratinocytes. In this study, we used a nanoemulsion
of 5-aminolevulinic acid (5-ALA) in combination with
narrow band red light to treat occupational field cancer-
ization.

Material and methods. This is a monocentric pro-
spective uncontrolled study. Patients with field cancer-
ization due to occupational exposure to natural UV-light
and/or UV-light exposure during welding were included,
if they did not respond to topical 3% diclofenac sodium
gel (Solaraze gel®, Almirall Hermal GmbH, Reinbeck,
Germany) twice daily for multiple AK’s.

AK lesions were clinically graded on the basis of their
thickness using the Olsen classification system [7]. Grade
1 lesions are slightly palpable, grade 2 lesions are mod-

erately thick, and grade 3 lesions are very thick and hy-
perkeratotic. 95% of lesions in this study were of grade I
and II.

After written and verbal information and written con-
sent, patients were treated with PDT. Each session started
with roughing of the actinic damaged skin with a mono-
filamentous fiber pad (Debrisoft®, Lohmann & Rauscher
GmbH & Co. KG, Neuwied, Germany). The area was
disinfected with Octenisept® solution (SCHULKE &
MAYR GmbH, Norderstedt, Germany). Thereafter, a gel
containing 78 mg 5-ALA in a nanoemulsion (Ameluz®,
Biofrontera AG, Leverkusen, Germany) was applied. The
area was covered by aluminum foil for 3 hours. Before ir-
radiation, the gel residues were removed with a wet gauze
compress. Irradiation was performed with a BF-RHODO
LED® (Biofrontera) device emitting red light with a peak
wavelength of 635 nm for 10 min (= 37 J/cm?). During
irradiation, the skin surface was treated by cooled air and
sometimes with an ice-spray. After PDT, we recommend-
ed skin care with a cream containing an extract of Ma-
honia aquifolium (Beliox® cream, Biofrontera AG) for
at least two weeks. In case of several sessions, the time
between sessions was about 6 weeks.

We analyzed the data during March 2014 to July 2017
with a follow-up of at least 6 months.

Erythema after PDT was scored semi-quantitative:
0 (no erythema), + (mild erythema), ++ (moderate ery-
thema) to +++ (severe erythema). Pain during PDT was
scored on a visual analogue scale form 0 (no pain at all)
to 10 (unbearable).

Results and their discussion. A total of 30 patients have
been included in the study: 26 males and 4 females (Mean
age was 77£10.5 years). Occupation areas were construction
industry, farming and gardening. Localization of multiple
AK’s was mainly on the head and face (Table).

Table. Localization of multiple actinic keratosis (a single patient could present with several localizations)

Location Number of Olsen grade II actinic keratosis
Capillitium (Bald head):
Forehead: 31
Nose and cheeks:
Temples 11
Ears 12
Neck 5
Hands and lower arms 16
Total 148
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Fig. Examples of photodynamic therapy for field cancerization using nanoemulsified 5-aminolevulinic acid
and narrow band red light irradiation (all examples show pictures taken before treatment (a, c, e)
and 6-8 weeks after a single session of PDT (b, d, f)).
(a & b) An 81-year-old male patient with field cancerization of the bald head.
(c & d) A 78-year-old male patient with field cancerization of the forehead and bald head.
(e & f) A 74-year-old male patient with multiple actinic keratosis on his capillitium.
The hair was cut on site of field cancerization to obtain better treatment results

Eleven patients could be treated with a single session
of PDT, 6 patients needed 2 sessions, 10 patients got 3
to 5 sessions, and 3 patients got 6 to 9 sessions. A single
area was treated once or twice depending on the clinical
response about 6 weeks apart. The higher number of ses-
sions in some patients was related to the number of areas
to be treated. Immediately after PDT, the erythema was
moderate in most patients. Mean pain during PDT was
scored 6.8+2.8. Erythema was moderate in 66.7 %, strong
in 16.7%, and absent or mild in 16.6% of patients.

Complete clearance of field cancerization could be
achieved in 26 patients (Fig.). Almost complete clearance,
1.e. >90 % of treated areas found free of AK, was achieved
in 2 patients. Two patients could not tolerate the pain during
treatment. They achieved a clearance > 50%. It was obvious
that not only the removal of pre-cancerous lesions but an im-
provement of skin quality could be achieved.

PDT is an effective method to treat patients with mul-
tiple actinic keratosis known as a field cancerization. We

© GMN

performed PDT with nanoemulsified 5-ALA and narrow
band irradiation. 5-ALA acid is metabolized to protopor-
phyrin IX, a photoactive compound accumulating intra-
cellularly in AK. Protoporphyrin IX is activated by illu-
mination with red light with a wavelength around 630 nm.
In the presence of oxygen, reactive oxygen species are
formed which destroy the pre-malignant keratinocytes.
The benefit with 5-ALA is its ability to improve the com-
plete response rate of actinic keratosis while there is no
systemic toxicity [8].

5-ALA in a nanoemulsion has improved qualities
compared to 5-ALA alone. The lipid vesicles have a mean
diameter of approximately 20 nm. They are composed of
a monolayer of phosphatidylcholine molecules filled with
a mixture of C8 and C10 fatty acid molecules (Miglyol®
812). There are no solid nanoparticles in this mixture.
Phosphatidylcholine is the major component of the emul-
sifier monolayer and becomes completely metabolized
[8]. The nanoscale lipid-vesicle formulation improves sta-
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bility of 5-ALA significantly [9]. In the skin-fold chamber
model, nanoemulsified 5-ALA leads to more protopor-
phyrin IX fluorescence at depth in the skin compared to
ALA suggesting an enhanced penetration [10].

PDT with nanoemulsified 5-ALA is superior to place-
bo in treatment of AK’s [11]. Two randomized controlled
trials reported a higher response rate to nanoemulsion for-
mulation of 5-ALA in comparison to methyl aminolevu-
linate. Narrow spectrum irradiation was more effective
than broad band irradiation [12](Dirschka et al. 2013).
A randomized, double-blind, phase III, multicenter study
reported a complete clearance rate of 91% after only 2
PDT sessions with nanoemulsified 5-ALA [13]. Schmitz
et al. (2017) reported a decrease in the actinic keratosis
area and severity index in 97% of their patients using a
nanoemulsion of 5-ALA and narrow band red light [14].

In general, randomized controlled trials with PDT for
AK’s reported overall lesion clearance rates of 82-91%
[12, 15-21] and 12-month recurrence rates of 53—64% de-
pending on the type of a photosensitizer used [12].

The major adverse effect during treatment is pain. In an
intra-individual study, no significant difference between
the pain response during PDT using methyl aminolevu-
linate and 5-ALA has been observed [22]. Nerve block,
subcutaneous infiltration anesthesia, cold analgesia, and
transcutaneous electrical nerve stimulation, but not topi-
cal anesthetic gels, are associated with less PDT-related
pain [23]. Cold-air analgesia achieves the best pain relief
[24]. We also used cold-air analgesia in the present study.

PDT does not only affect AK’s but improves cosmetic
appearance. In particular, skin surface and pigmentation
parameters are greatly improved [25].

In the present study, field cancerization due to occu-
pational UV-light exposure was successfully treated by
nanoemulsified 5-ALA combined with narrow band red
light with a peak wavelength of 635 nm. Treatment was
well tolerated with pain during the PDT session as the
major adverse event. In Germany, UV-light induced skin
cancer (AK’s and squamous cell carcinoma) is recognized
as an occupational disease [26,27]. PDT is a possible op-
tion for treatment of occupational skin cancer covered by
the trade associations (Berufsgenossenschaften) after ap-
plication. The patients have been included in the study
only after topical therapy with 3% diclofenac sodium gel
had failed. The 93.3% of complete clearance among the
patients who tolerated PDT demonstrates the high effi-
cacy of PDT with nanoemulsified 5-ALA combined and
narrow band red light irradiation.
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SUMMARY

PHOTODYNAMIC TREATMENT WITH NANO-
EMULSIFIED 5-AMINOLEVULINIC ACID AND
NARROW BAND RED LIGHT FOR FIELD CAN-
CERIZATION DUE TO OCCUPATIONAL EXPO-
SURE TO ULTRAVIOLET LIGHT IRRADIATION

Wollina U., Gaber B., Koch A.

Department of Dermatology and Allergology, Academic
Teaching Hospital Dresden, Dresden, Germany

Actinic keratosis (AK) is a premalignant epithelial
disease that develops on skin chronically exposed to ultra-
violet-light. For outdoor workers, AK is an occupational
hazard with a potential for malignant transformation into
squamous cell carcinoma. Various topical treatments are
used to treat AK’s. Photodynamic therapy (PDT) prom-
ises the highest cure rates.

We performed a prospective single center trial evalu-
ating effects of PDT treatment for field cancerization due
to occupational exposure to ultraviolet light irradiation
in patients unresponsive to the treatment regimen with
topical diclofenac gel. For PDT, a nanoemulsified 5-ami-
nolevulinic acid (5-ALA) formulation was combined with
narrow band red light irradiation with a peak wavelength
of 635 nm and a total light intensity of 37 J/cm?. Clear-
ance rate and adverse events were recorded.

Thirty patients with a mean age of 77£10.5 years (26
males and 4 females) were included in the trial. They re-
ceived between one and nine PDT sessions. Mean pain
during PDT was scored at 6.8+2.8 using the visual ana-
logue scale. Patients exhibited a mild immediate erythe-
ma after PDT. Among the patients, who tolerated PDT,
a complete clearance was achieved in 93.3%, and >90%
clearance - in 6.7%. Pain management was performed by
cold-air analgesia.

In conclusion, PDT with nanoemulsified 5-ALA and
narrow band red light irradiation is an effective and safe
treatment for occupational field cancerization without
systemic toxicity. Adherence to this treatment is much
better than to topical treatment.

Keywords: Actinic keratosis, field cancerization, oc-
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cupational disease, photodynamic therapy, nanoemulsi-
fied 5-aminolevulinic acid.

PE3IOME

®OTOJIUHAMUYECKAS TEPAIIUSA C IIPUME-
HEHUEM 5-AMUHOJIEBYJIMHOBON KHWCJO-
THI U KPACHOI'O CBETA Y3KOTI'O JIUATIABOHA
B JEYEHUHM KAHIEPU3ALIMU OBIIWPHBIX
OBJIACTEM KOXMH VY INPEJCTABUTEJIEM ITPO-
®ECCHUN, MOABEPTAIOIIUXCS YJIBTPA®UO-
JJETOBOMY U3JIYYEHUIO

Bonnuna Y., I'adep b., Kox A.

Axademuueckuil yuebuwiti eocnumanv /[pesoena, oenap-
mamenm depmamonocuu u aiiepeonoauu, pesoen, I'ep-
Mauus

Axtunnueckuii kepato3 (AK) sBisiercs mpepakoBbIM
SIUTENNATIBHBIM 3a00JIEBAHUEM KOXKH, XPOHUUECKH TIO]I-
BEpXKEHHOIl ynbrpaduoneroBoMy usnydenuto. st pa-
OOTHHKOB 1O OTKPBITEIM HeOoM AK siBisieTcst mpodeccu-
OHAJIBHBIM PHUCKOM C TOTEHI[MAIBHON 3JI0Ka4eCTBEHHOMN
TpaHcopManueil B IUIOCKOKJIETOYHbIH pak. Jlis nede-
Husg AK B HacTosiiee BpeMs MCIIONB3YIOTCS Pa3iHyuHbIe
a¢deKTHBHBIC TponeAypbl. Ha ceromHsnHuil 1eHb TIpU
npuMeHeHnn (oroauHamuueckoi tepanuu (DT) mo-
CTHUTalOTCs CaMble BBICOKHE ITOKA3aTeNN U3JIECUCHUS.

[IpoBeneHO NMPOCTIEKTUBHOE OIHOLIEHTPOBOE HCCIIe-
noBanue, oueHuatoiiee dpdexrsl OAT npu neuennn
OOIIMPHBIX 00NAacTel KaHIIEPHU3aI[K KOXKH B CBSI3H C IIPO-
(beccHoHANBHBIM YIbTPa(UOIECTOBBIM O0IyUYeHHEM Y Ta-
LUEHTOB, HE PEarHpYIOLINX Ha PEKUM MECTHOTO JI€UEHUS
mukiodenak-renem. s nposenenunst /T, npumenenne
HAHOAMYJIBTMPOBAHHOTO Ipernapara S5-aMHHOJIEBYJINHO-
Boi KHCNOTHI (5-ALA) coueranu ¢ oOinyueHneM ¢ y3KuM
JIMANa30HOM KpacHOro CBETa C MAaKCUMAaJbHOM JUIMHOU
BOJIHBI 635 HM U MOJHON HHTEHCUBHOCTHIO cBeTa 37 JIk/
cM?. PerucTpupoBain Kak CTEMEHb YIYYIICHHS COCTO-
SIHUSI, TaK M HeOJaronpusTHble NOOOYHBIE BO3AEHCTBUS
JICUCHHUS.

B uccnenoBanne Obiin BKIOYEHB! 30 MAMeHTOB CO
cpenuM Bo3pactoM 77+10,5 net (26 Myx4uH u 4 XKeH-
ummHel). [TarmenTam npoBeAeHs! OT OTHOTO JI0 JACBATH Ce-
ancoB O/IT. Cpennuii mokaszaresb 6omu mpu GIT onenu-
BaJicsl Ha ypoBHE 6,8+2,8 ¢ HCMONB30BaHUEM BU3YaIbHOM
aHanorosoil wmkanel. Henocpeacrsenno mnocine OAT y
MAIeHTOB BO3HMKJIIA IpUTEMa cpenHelt crenenu. Cpenu
nanueHToB, TonepanTHoIX K OIT 100%-o0e BoccTaHOBME-
HHE ObIIO JOCTUTHYTO Y 93,3% manueHToB, 1 BOCCTaHOB-
nenue, npebiawimee 90% - y 6,7%. AHanbresuto ocy-
LIECTBIISUIN TIPH MOMOIIHM 00€300JIMBaHMsI OXJIAXKIEHHBIM
BO3/IyXOM.

B 3axmrouenue, ®AT ¢ npuMeHeHUEM HaHO3MYJIBIU-
poBaHHON 5-ALA u u3Iy4eHHUs KpacHOTO CBETa Y3KOTO
JMarna3oHa sBisieTcst 3GeKTHBHBIM U O€301aCHBIM METO-
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JIOM JIeYeHUsI KaHIIepH3aliK OOIIMPHBIX 00IacTei KOXH,
U HE NpPOSABIIIET CUCTEMHOU TOKCUYHOCTU. IIpuBepxen-
HOCTb ITAL[UEHTOB K 9TOMY JICYEHUIO HAMHOTIO JIy4llIE, YEM
K JIpyT'MM BHJIaM MECTHOTO JICYECHMUSL.
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YIBTPACTPYKTYPHAS XAPAKTEPUCTUKA ANYEK KPbIC ITPU CTEHO3E CEMEHHOI'O
KAHATHUKA U ITOCJIE BOCCTAHOBJIEHUA KPOBOTOKA PASHBIMU METOJAMMU

Crpascknii T.4., Fantumypos A.B., lN'umnkas-Xapxamuc O.51., I'epacumiok H.U., T'osxa P.B.

Tocyopcmesennoe gvicutee yuebnoe 3agedenue « TepHononbekull 20cy0apcmeeHHblll MEOUYUHCKUT YHUGepCUmen
um. U.A. Iopbauesckozo Munucmepcmea 30pasooxpanenus Yxpaunvry, Tepnonons, Ykpauna

Kak wm3BecTHO, mporecc crepMmaroreHesa sBIsSeTcs
Ype3BBIYaiHO TMHAMUYHBIM. [l03TOMY naske BpeMeHHBIe
SMM30/bl MIIEMHH B SUYKE BBI3BIBAIOT IIMPKYJSITOPHYIO
THIOKCHIO C COOTBETCTBYIOIIMMHU HAPYIICHUSIMHA MUKPO-
UPKYJSIIUN U PEOPTaHU3AIMI0 TEPMUHAIBHOTO COCYIHU-
CTOTO pycia. AHAaTOMHUYECKHE OCOOCHHOCTH CTPOCHUS
KPOBEHOCHBIX COCYIOB sIMYKa (y3KHE, M3BHIHUCTHIC, OT-
JTAJICHHBIE OT MaruCTPaJbHOTO COCYAMCTOTO CTBOJIA) MPU
KOMIIPECCHH CITOCOOCTBYIOT BOSHMKHOBCHHIO HIIIEMUU C
NOCIEAYIONMMU 3HAYUTEIILHBIMUA HAPYIICHUSMH CTPYK-
Typsl ¥ pyHKIMK opraHa [7]. OcTpoe HapylIeHue apTe-
pHAIBHOTO KPOBOCHAOKEHUS SMYKAa BCTPEUACTCS CPaB-
HUTETBHO PEJKO, CBSI3aHO C TEPEBA3KOMl M TpoMOOo30M
ANYKOBON apTepuu. Kommpeccus CeMEHHOro KaHaTHKa
3aKOHOMEPHO BO3HHKACT IMPHU KOCBHIX MAaXOBBIX I'PhDKaXx.
[TaxoBble TPBIKH SIBISIFOTCSI PACIIPOCTPAHEHHBIM XHPYP-
rudeckuM 3aboneBanueM, coctaBisasa 50,7-75%, a, 1o
JIPYTHM CBEICHUSIM - 75-78% B 00111e# CTPYKType Hapy K-
HBIX TPBDK KHUBOTA [1]. [TaxoBbIe rpbIKU B OOJIBIIMHCTBE
ciaydaeB (85-90%) nuarHoCTUpYIOT y MyX4uH. B Vkpa-
WHE TI0 MOBOAY MaXOBBIX TPBDK €XKETOIHO BBITOIHACTCS
npubmuTensHo 40000 oneparnuii, B Poccuu — 200 000,
B AHrmu 370 yncio npessimaer 80 000, 8 CIIA - 700
000 [10]. TTpm maxoBBIX TPbDKax I'PHDKEBOM MEIIOK Ha-
XOIUTCSI B TECHOM KOHTAaKT€ C 3JIEMEHTaMH CEMEHHOIO
KaHaTHKa (apTepuH, BEHBl M CEMSABBIHOCSIIUI MPOTOK).
ITonoOHBIM aHATOMO-TOTIOTPAPUIECKUM PACTIONOKESHUEM
TPBDK OOBACHSACTCS € HEeraTHMBHOE BIMSHHUE HA COCYIH-
CTO-HEPBHBII KOMIUIEKC OPTAHOB B IeIoM. UTO KacaeTcs
MaToreHe3a pa3BUTHS OCSCIIOANS BCICICTBHE TeMOIMHA-
MHYECKHUX HApYIICHUIl B SUUKE, TO OH U3y4YCH HE MOJHO-
CTBIO U UMEET COUeTaHHBIN Xapakrep [8].

Omnwupasich Ha JaHHbIE MPOBEICHHOTO JUTEPATYPHOTO
aHaIn3a, MOXXHO MPEANONIOKHUTh, YTO TeMOAMHAMHYEC-
KM€ pacCTPOHCTBAa B SMYKaX BBI3BIBAIOT XPOHHUYECKYIO
THIOKCHIO OpTaHa C MOBPEKICHUEM CTPOMBI M KaHAJIBIIEB
IIOJIOBOM JKeJe3bl. YKa3aHHBI MEXaHU3M MIPAET BELy-
HIyI0 POJIb B TIATOTEHE3€ Pa3BUTHUSI TECTHKYIISAPHOM (op-
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MbI My»ckoro Oecrionust [9,11]. OnHako, B MOAaBISIONIEM
OONBIIMHCTBE HAyYHBIX PadoT [6,14], IPOBOAUMBIX B 3TOM
HarpaBJIeHUH, 0OCYKIAeTCs 1eNecOo00pa3HOCTh OBICTPOTO
OTIEPATHBHOTO JICYCHHS TMAXOBBIX TPBDK C MPUMEHEHHEM
HOBEWIIINX METOAOB TUIACTUKU U yCTAHOBJICHHE OCOOCHHO-
cTei MOp(OIOrHYeCcKOl MepecTPOIKN TKAHU U COCYITHCTOTO
pycia suuKa B YCIOBUAX IIUPKYIATOPHOM THITOKCHH H ITOCTIE
BOCCTAHOBJICHUSI KPOBOTOKA B OpraHe.

HeoOxomuMo OTMETHTB, YTO METOIMKA JICYCHHS KO-
CBIX TTAXOBBIX TPBDK HE MPEIyCMaTpUBACT KOPPEKIIMH BO3-
HUKHOBEHHUSI BO3MOXHBIX penep(y3HOHHBIX H3MEHEHHH.
Kputepusamu oLieHKH Ka4uecTBa JICUSHHS SABISIOTCS YacToTa
BO3HUKHOBEHHMS PEIUANBOB U YITyYIIIEHHE PENPOILYKTHBHOM
(hyHKIUH TIO0 pe3ysibTaTaM CIIepMOTpaMMBI MITH HCCIIeI0Ba-
HUSI TOPMOHAJILHOTO COCTOSIHUSI TarmenTa [5,12].

Marepuaa u MeTobl. DKCIIEPUMEHTAIBHOE HCCIIE-
JIOBaHHME MpoBeJeHO Ha 84 OenbIX OeCTOPOIHBIX IMOJIO-
BO3pENBIX KpbIcax-caMiax. JKuBOTHbIC OBIIM pa3IeiIcHbI
Ha YeTHIPE TPYIIBI: KOHTPOJIBHYIO M TPH IKCICPHUMEH-
TaJgbHBIX. KOHTPOIBHYIO TPYITy COCTaBUIM 12 MHTAKT-
HBIX JKMBOTHBIX. OcTalibHble 72 COCTaBUIN OCHOBHYIO
TpyIIy, KoTopas Obla pasjesieHa Ha 3 MOATPYHIBI: CO
CTEHO30M CEMEHHOTO KaHaTHhKa (48 JKUBOTHBIX), CO CTe-
HO30M CEMEHHOTO KaHaTHKa M ero peKaHaJIn3alued Ha
3 cytku 6e3 koppekuuu (12 KUBOTHBIX) U CO CTEHO30M
CEMEHHOTO KaHAaTHKa U €r0 peKaHaJu3aIiel Ha 3 CyTKH
¢ xoppekiueit (12 uBOTHBIX). [IpomoMKUTENTEHOCTH Ha-
Omonenus coctasuna 1, 3, 7 u 14 cyTok.

JKUBOTHBIX conepKalii B BHBApHH TepHOIOIBCKO-
T0 TOCYAAPCTBEHHOTO MEIUIIMHCKOTO YHHUBEPCUTETA UM.
N.S. Topbauerckoro MO3 Vkpauubsl. MaHuymsmuun U
YXOI 32 JKUBOTHBIMU OCYIIECTBIISUTICH B COOTBETCTBHUH C
nosnokeHueM «EBponeiickoil KOHBEHIIMU O 3allUTe M103BO-
HOYHBIX KMBOTHBIX, HCTIONB3YEMBIX JUIS SKCIIEPUMEHTOB U
¢ Ipyroi Hay4qHOM 1ienbion, (CtpacOypr, 1986 1), 1 B cooT-
BETCTBHH C MONOKEHUAMH «OOIIIIe 3THIeCKUE TPUHIINTIIBI
IKCIIEPUMEHTOB Ha KUBOTHBIX», YTBEP)KACHHBIME [lepBbiM
HaIMOHAIBHBIM KOHTpeccoM 1o onoatuke (Kues, 2001 ).
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J1031pOBaHHYI0 KOMIIPECCHIO CTPYKTYPHBIX 3JIEMEH-
TOB CEMEHHOTIO KaHATHKa BBITOMHIM Ha 1/3 nuamerpa
ITyTE€M HAJIO0KEHHsI Ha HETO LIEJIKOBOI JINTaTypbl, CTENIEHb
CYXKEHHUSl PETYIHPOBAIU C IOMOILBIO METaNINYeCKOro
30HJa C KOHYCOOOPa3HbIM HAKOHEYHUKOM IO M3BECTHOM
Meroauke [2].

Koppekunio penepdy3MoHHBIX H3MEHEHHH KHBOT-
HBIM TPEThEH SKCHEPUMEHTATIBbHON TpyNIbl NPOBOJUIN
MPEJIOKEHHBIM YCTPONUCTBOM Ul A03UPOBAHHOIO Cy-
JKEHUSI IMaMeTpa TpyO4aThIX OMOJIOTHYECKHX OOBEKTOB
[3], xOTOpBII COCTOMT W3 KAIUOPOBOYHBIX 3JICMEHTOB
B BHJIE TpeX IMJIACTUHYATHIX KOJELl pa3HOro AMaMeTpa C
HE3aMKHYTHIMHM KOHLIAMH, C OTBEPCTUSIMH, CKBO3b KOTO-
PpBI€ IPOBOJSAT JIUTATYPbI, HEPEKPELIUBAIOT U IPOLUIMBAIOT
MU [IPOTUBOMOJIOKHBIE Kpasi OlepallMoHHO paHbl. Ha-
YKHas ¢ 3 CyTOK SKCIIEPUMEHTA KaxK/ble 24 yaca CHUMAIU
[0 OHOM JMrarype, HauMHas C KOJIbL[A C HAMMEHBIINUM
JIUaMeTPOM IIPOCBETA, YTO MO3BOJIUIO OCYILIECTBUTH IO-
CTENEHHYIO IIaBHYI0 IEKOMIPECCHIO.

Jl03upoBaHHBIN CTEHO3 CEMEHHOrO KaHaTuKa ¢ IO-
clenyroulel pexkaHaau3anuell NpoBOJUIN TaKXKe BbIIIE-
MPUBEJECHHBIM YCTPOUCTBOM [3], OJHAKO JIUTaTypy Mpo-
BOJWJIN TOJIBKOB B KOJBIO C HAUMEHBIIUM JUAMETPOM
IIPOCBETA, CHUMAasl €€ B yCTAHOBJIEHHBIE CPOKHU.

VYIIBbTpaToOHKHE Cpe3bl BBINOIHSUIA C TOMOUIBIO YiIb-
TpamukporomMa LKB-3. ITlomyueHHsIl Marepuan okpa-
muBan 1% BOIHBIM pacTBOPOM ypaHWJIAleTaTa U
KOHTPACTUPOBAJIN LUTPATOM CBUHIA COIIACHO METOAY
Peltnonbpaca [4]. M3ydenue npenapaToB IPOBOAMIH C HC-
MOJIb30BAaHUEM DJIEKTPOHHOro Mukpockona IIOM-125K
(r. Cymbl YkpanHa).

Pesynbrarel u ux o0cy:xkaenume. Haunnas ¢ Tpe-
TBUX CYTOK MOJEIMPYEMOro I03MPOBAHHOTO CTEHO3a
CEeMEHHOI0 KaHaTHKa, B M3BUIUCTBIX CEMEHHBIX Ka-
HaJbllaX CYOMHMKDPOCKOIHMYECKH HaAOII0NAI0Ch YTOH-
YeHHE CIIEPMATOTEHHOIO AMHUTENHUsl, 00HApyKHUBajach
JIECTPYKIHS €ro KJIETOK, 0COOEHHO B cTaauu (Gopmu-
poBaHus. BBIsSBIEHBI NATONOIrUYECKUE U3MEHEHHS TO-
JIOBOK CHEPMATO30UA0B, B UYACTHOCTU, HU3MEHEHHbIE
¢dbopMBI UX sep, HUTOIUIa3Ma OCMUO(UIbHAS, B HEH
BHU3YyaJIU3UPOBAIIUCE BaKyOJIEBUJIHBIE CTPYKTYpbl C
MEJIKO3E€PHUCTBIM COJIE€PKaHUEM. BBIsSBICHBI H3MEHe-
HUS aKpPOCOMBI, KOTOPbIE IPOSIBIISIIUCH B €€ OTEKE U Ba-
Kyonusanuu. Hapymanocs ¢popMupoBaHHE XBOCTOBOTO
OTJeNa CIEPMATOreHHBIX KJIETOK.

CrycTs ceMb CyTOK MOCIE KCIIEPUMEHTA, paHEe BbI-
SIBICHHBIE MATOJIOTMYECKNUE W3MEHEHHs] CTaHOBUIIUCH
Oosiee BBIpaKEHHBIMU. ISl CIIEpMaToOreHHOTO SIHUTEIUS
OoJiee XapakTepHBIM SBISUIOCH HAPYIICHHWE CTPYKTYPbI
€ro KJIETOK, 0COOCHHO CIIEpMAaTH/IOB M CIIEPMaTO30UI0B.
HaOmonanuch yuIMHEHHbIE CliepMaTH/Ibl ¢ HEOONbIIN-
MH YIUIOTHEHHBIMH SIPaMH U OCMHO(HIBHOW KapHo-
m1a3Moil. BeTpeuanuces criepMaTuibl, B AApax KOTOPBIX
coziepyKalICsl TPaHyYJSIpHBIN 1 AndPy3HO pa3MelIeHHBIH
9YXPOMAaTHH, OTJENIbHbIE BaKyoJH HENpaBHIbHOW (op-
MbI. [0JI0BKH criepMaTo301/10B He JIe()OPMUPOBAHHBI, Ha-
OJTrOIaICsT OTEK aKpOCOMBI (puc. 1).
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Puc. 1. Yiempacmpykmypa cnepmamozenno2o snumenus
KAHAbYe8 SAUUKA KPbICbl CIYCIsL 7 CYMOK NOCILE IKCNepU-
MEHMANbHO20 CIMEHO03a CeMeHH020 Kanamuka. Y8. X5000:
1 -noepesxcoennvie cnepmamosoudvl, 2 — cnepmamuobl

B ornaneHHbIC CPOKH HAOIIONCHHUS TIPH AIICKTPOHHO-
MHKPOCKOITUYECKOM HCCIICIOBAHUHM CTPYKTYPBI IMOJIOBOI
JKeJIe3bl BBISIBIICHBI 3HAYMTEIIBHBIC HAPYIICHHS CIIepMa-
Torenesa. JleCTpyKTHBHbBIC W3MCHCHHS CIICPMATHIIOB U
CIICPMATO30HMI0B COUCTAUCH C BBIPAXKCHHBIM OYarOBBIM
BHYTPHUKJICTOYHBIM U BHCKJIETOYHBIM OTekoM. CriepmMaTo-
30HUIbI OKPY)KCHBI MPEHUMYIIECTBEHHO 3JICKTPOHHO-CBET-
JIBIMHU 30HAMH. B 4acTu Ki1eTok royioBku jaedopMupoBa-
HBI, aKPOCOMBI YTOHYCHBI U ()ParMEHTHPOBAHHBI.

B ciydasix 0JHOMOMEHTHOM JCKOMIIPECCHU MPEIBa-
PUTENBEHO CTEHO3MPOBAHHOTO CEMEHHOI'0 KaHaTHKa 00Ha-
PYKHBAIOTCSl 3HAYUTEIIBHBIC U3MCHECHUS YIIBTPACTPYKTY-
Bl TEMOMHUKPOIUPKY/ISTOPHOTO pyciia sudKa Ha CTOPOHE
BMemiarenbeTBa. Cryctst 7 CyTOK IMOCie KCIIEPUMEHTa,
4 CyTOK JeKOMIpEcCUH 0e3 KOPPEKIIHH, B TaHHOW Cepuu
JKUBOTHBIX 3JIEKTPOHHO-MHKPOCKOIIMUYECKOE HCCIICIOBA-
HUEC BBISIBUJIO HCPABHOMEPHOE YTOJIICHUE CTCHKH KPOBE-
HOCHBIX KaIllMJUTAPOB 33 CUCT OTEeKA IUTOILIA3MbI SHIOTE-
JUANBHBIX KIETOK (pHC. 2).

L& 3

2 SN ¥ Lol TCRT U T

Puc. 2. Cybmuxpockonuueckoe cocmosiHue Kpo8eHOCHO-
20 KAnUApA CeMEeHHUKA JHCUBOMHO20 Cnycms 7 CYMOK
nocie dKCNePUMEHMANbHOU penepgysuu ceMenno2o Ka-
namuka. Ye.x7000: 1 - wupoxuti KpoeHanoiHenHulll
npoceem 2emokanuisapa, 2 - s0po; 3 - yumoniazma m-
domenuoyuma, 4 - 6azanbHas memopana
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3HAYUTENBHO M3MEHEHHBIC HHOTEINOLUTH! BhISBIIC-
HBI B IMKHOTHYECKHUX S,Ipax HEMPaBUIIbHOM ()OPMBI, B Ka-
pHOIIa3Me KOTOPBIX BU3YAJIU3UPYIOTCS OCMUO(UIbHBIC
IpyIKd niepudepruitHo pacroiokeHHOTO TeTepOXpOMaTH-
Ha. HepaBHOMepHast kapuosiema oOpasyeT riryOoKHue HH-
BaruHaiuu. [{uTonnasma BKIIIOYAET JIEKTPOHHO-CBETIIBIC
30HBI C MOBPEXKICHHBIMU OpTaHeJIaMH, PacTIOOAKECHHBI-
MU TnapaHykieapHo. bazaibHas meMOpaHa HepaBHOMEp-
HO YTOJIIEHA ¢ HEYeTKHMMHU KOHTypamu. IlepuBackymsp-
HbIE€ IPOCTPAHCTBA HEPABHOMEPHO PACIIMPEHHBI.

Cnycrs 14 nueii (11 cyTok nekoMrpeccuu 6e3 Kop-
peK1nn) cyOMUKPOCKOTTMYECKH YCTAHOBJICHO JalbHEH-
1Iee HapacTaHHe IeCTPYKTUBHBIX H3MEHEHHUH B OpraHe.
[IpocBeThl reMOKanMIIAPOB PACHIMPEHbI, HENPABUIIb-
HOM (hOpMBI, BKIIIOYAIOT (POPMEHHBIE DJIEMEHTHI KPOBU
(3puUTpOIUTHI, TPOMOOLUTHI). B mpocBeTe cocynoB Ha-
OJro/IaeTCsl BBIMSIYMBAHUE SIAEPHOTO y4acTKa IHAOTE-
JINOIUTOB. SI/Ipa SHJOTEINOIIUTOB UMEIOT YAJIMHEHHYIO
(dbopMy, KOHTYp HMX KapHOJIeMbl TaK)Ke HEPOBHBIH 3a
CYeT MHOTOUYUCIICHHBIX BBIMAYNBAHUNA 1 MHBAarMHAIUH.
bazanbHas MemOpaHa HEpaBHOMEPHO YTOJIIICHA, ee
KOHTYpPBI HEUETKHE, MeCTaMH HapylleHa 1eTOCTHOCTb.
B 0oKos0COCYIMCTOM MPOCTPAaHCTBE OOHAPYIKUBAIOTCS
KOJIJITaTCHOBBIE BOJIOKHA U JIEKTPOHHO-TPO3PAadyHBIN
amMop¢HbIli KOMIIOHEHT. [lepuBacKynspHbIe MPOCTpaH-
CTBAa 3HAYUTENIBHO PACHIUPEHBl C MPOCBETIIEHHBIMU
y4yacTkamu (puc. 3).

Puc. 3. Cybmukpockonuueckue usmeHeHusi COCMOSHUS
KPOBEHOCHO20 2eMOKANUNIAPA CEMEHHUKA IHCUBOMHO2O
cnycms 14 Oneil nocie skcnepumenmanvHou penep@ysuu
cemennoco kanamuxa. Ye.x7000: 1 - npoceem cemoxa-
RULTAPA € POPMEHHBIMU INEMEHMAMU KPOSU, 2 - 510pO
ondomenuoyuma, 3 -yumonnazma suoomenuoyuma, 4 -
HepasHomepHas Oa3anbHas MeMOpana; 5 -nepusacKyisip-
HOe npoCmMpancmeo

Cnycts 7 u 14 nnueii (4 u 11 gueit nexomnpeccun 6e3
KOPPEKIIMH) B M3BUTHIX CEMCHHBIX KaHAIbIIAX BBISBICHO
3HAYUATEIPHOE MOBPEKACHHUE KIETOK CICPMAaTOreHHOTO
snutenusi. CriepMaro30uHBIC CKOTUICHHSI, HApYIICHHE
(bopMHpOBaHHs WX TOIOBKH M XBOCTOBOTO oTaena. Bu-
3yaTM3HPOBAIIACEH CKTPOHHO-CBETIIBIC 30HBI, BO3HUKIIINC
BCJIC/ICTBHE BBIPAYKCHHOTO MEKKIICTOYHOTO OTeKa (puc. 4).

© GMN

Puc. 4. Vaempacmpyxmypa cnepmamocennoco snume-
JIUsL KAHAIbYE8 CeMEHHUKA JHCUBOMH020 cnycmsi 14 Onetl
nocie dKCNepUMeHmaibHoll penephysuu ceMeHno2o Ka-
namuxka. Co. x 17000: 1 - decmpykmusHo usmeHeHHble
Ccnepmamosoudbl, 2 - MeNCKIemoyHblll OmeK

Jlo3upoBaHHas! JEKOMITPECCHSI CEMEHHOTO KaHATHKA OKa-
3bIBaCT OOJIEE TTOTIOKUTEIILHOE BIMSTHUE HA BOCCTAHOBIICHHE
OPraHHOTO KPOBOOOPAIIIEHNS B CPAaBHEHUH C OHOMOMEHT-
HOM JEKOMIIpECCUEN. YK€ Ha CebMbIE CYTKH OTMEYAETCs
HE3HAYUTEIIbHOE YIy4IIEHHE CTPYKTYPHOH OpraHH3aluu
COCY/IOB TEeMOMUKPOLMPKYISITOPHOTO pycna. HesHaunTems-
HO PAacCIIMPEHHbIE IPOCBETHI TEMOKAMMLIIPOB BKIIOYAIOT
(hopMeHHBIE ITEMEHTHI KPOBHU (IPUTPOIHTHI, TPOMOOIIHTEI),
KOTOpBIE HE CTONb PACHIMPEHHBI M KPOBEHATIOIHEHHBI, KaK
B TpYIITE JKUBOTHBIX C OMHOMOMEHTHOU periepdysueil. B
COCTaBE MX CTEHKHM OTMEYAIOTCSI YBEIMUECHHBIE SHIOTEIIN-
OLIUTHI C SAPAMH MPOIOJTOBATON (POPMBI M Pa3BUTON IH-
ToruazMoi. LluTonna3sMarnueckue ydyacTKy BKJIIOUAKOT Ba-
KyOJI I MHO’KECTBO ITHHOIMTO3HBIX ITy3bIPEKOB. MecTaMu
yTommieHHas 6a3anbHAs MeMOpaHa YeTKO KOHTYpPHPOBAHA.
JlroMMHaNBHAST TTOBEPXHOCTH 3HJIOTEHOLUTOB BKIIOUAET
OIMHOYHBIE MUKPOBOPCHHKH, [IUTOIUIA3MAaTHYECKUE BBITIA-
YHMBAHWS U WHBAaTUHAIMH (pHC. 5).

B o R

Puc. 5. Cybmuxpockonuueckoe cocmosHue KposeHoc-
HO20 2eMOKANUNIAPA CeMEHHUKA HCUBOMHO20 CHycms 7
OHell nocie 9KCnepuUMeHmaibHou penepysu cemeHHo-
20 Kamamuka c¢ npumeneruem koppexyuu. Ye. x 12000:
1 - npoceem xanuanapa c spumpoyumamu, 2 - A0po; 3 -
yumonnasma 3H0omenuoyuma, 4 - bazanvHas memopaHa
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Cnycts 14 nHeil mocne 3KcreprMeHTa ¢ IPUMEHEHUEM
perynupoBaHHoi periepdysuu (7 qHEH Tmociie npruMeHe-
HUSI KOPPEKIIMH) YCTAaHOBJICHA HOPMAJIU3AIUS CTPYKTYp-
HOW OpraHu3alMd TeMOKanmuIsipoB. IIpocBeTsl 6oiib-
LIMHCTBA COCYJIOB HEOOJbIINE, BKIIOYAIOT (pOpPMEHHbIE
9JIEMEHTBI KPOBH, CTEHKa OOJIBIIMHCTBA FEMOKAIHIUISIPOB
YEeTKO CTPYKTypUpOBaHa. B cocTaBe HIOTEIMOIUTOB OT-
MEYaroTCs S/Ipa MPOJI0IToBaToi (POPMBI ¢ HEOOIBIIOH HH-
BarMHaluel KapruojeMsl, B UX KapuoruiasMe npeoodnaaaet
syxpomMaTuH. [{uronnasmMaTHueckue y4acTKu 3H0TETHO-
LUTOB YMEPEHHO YTOJILIEHHBI C XOPOILIO BHIPAKEHHBIMHU
MTUHOIMTO3HBIMU My3bIpbKaMHU U KaBeolaMu. ba3anbHas
MeMOpaHa, B OCHOBHOM, paBHOMEpHas, Ha OTIEIbHBIX
ydacTKax HECKOJBKO yToimeHa. OTeka MepUBacKyssp-
HOMW COCJJMHUTEIBHON TKaHHU He HAOIIoaneTcs.

B ycnoBusiIX NpUMEHEHUs J03UPOBAaHHOM JIEKOMIIpEC-
CHH CEMEHHOT0 KaHaTHKa C eJbI0 KOPPEKInH penepdysu-
OHHBIX W3MEHEHHH, MPU MEKTPOHHO-MHUKPOCKOMUYECKOM
HCCJIEIOBAaHNH K 3aBEPIICHUIO AKCIEPUMEHTa OTMEUYaIICh
CpPaBHHTENLHO HEOOJBIINE PACCTPONCTBA CIIEpPMATOreHE3a.
Knerkn criepmMaToreHHOro snuTenust U ux (a3oBbld Xa-
paktep pocra coxpaHeHbl. Tak, B CTaausx pocta u Gop-
MHUPOBaHUS HEU3MEHEHHBIMH OKa3aJIMCh CIIEPMATOIUTHI |
u II nopsikoB, a Taxke ciepMaTuabl. Y MOCIEIHUX B CO-
CTaBe TOJIOBKH XOPOIIIO CTPYKTYPUPOBATIUCH SIAPO U aKPO-
coMa, HaOIroIaeTcss OPMUPOBAHKME XBOCTOBOTO OT/ICIA.
B ycnoBusx 103UpPOBAaHHON JEKOMIIPECCUM CEMEHHOIO
KaHaTHKa Ha CYOMHUKPOCKOINYECKOM YPOBHE OOHApYKH-
BAeTCs YIy4IICHHOE COCTOSIHUE COCY/IOB TeMOMUKPOIIUP-
KYJSTOPHOTO pycia, YTO MOJOKUTEJIBHO BIMAET HA YIb-
TPacTPYKTYpy CIIEPMATOTEHHOT0 SIUTENHs (puc. 6).

% ot S B T

boloet Y el U BRRGS:
Puc. 6. Ynompacmpykmypa cnepmamozenno2o snume-
JUSL UBBUMO20 CEMEHHO20 KAHAIbYA SAUYKA HCUBOMHOZO
cnycmsi 14 Ouetl nocie s3KcnepumMenmaibHou penepgy-
3UU CEMEHHO20 KAHAMUKA C NpUMEHEHUeM KOPPEeKyuu.
V6.%x7000: 1 - cnepmamosoud na cmaouu Gopmuposa-
Hus; 2 - cnepmamuobl

Ha ocHOBaHMH pe3y/bTaToOB INPOBEACHHOTO JKCIEpH-
MEHTAJIBHOTO HCCJIC/IOBAHHSI MOYKHO TIPEIIOIOKUTh, YTO
paccTpoiicTBa OpraHHOH TeMOJIMHAMUKH UTPAIOT BETYIILYIO
poilb B BO3HMKHOBEHHH MOP(GOQYHKIMOHAIBHBIX pac-
CTPOUCTB IOJIOBOI1 kesie3bl. [Ipu 0THOMOMEHTHON peKaHa-
JM3aLUK [IPEABAPUTEIFHO CTEHO3HPOBAHHOIO CEMEHHOTO
KaHaTHKa BO3HUKAIOT M3MEHEHHMs], IMHAMHUKA Pa3BUTHs KO-
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TOPBIX XapaKTepHa JUIs «pernepdhy3nOHHOTO CHHAPOMAY.

B HaxomsimemMcss B YCIOBUSIX IUPKYISITOPHOM THUTIOK-
CUM OpraHe, IPU BOCCTAHOBJIEHUH KPOBOTOKA BO3HUKACT
PAI peakiyii, CBSI3aHHBIX C JJOCTaBKOW OKCUT€HUPOBAHHOMN
KPOBH K MPEBAPUTENHHO WIIIEMU3UPOBAHHOM TKaHH, B pe-
3yJIBTAaTe YEro MAaTOJIOTMUECKUE COCTOSTHUS, BO3HUKAIOLIUE
B [IEPHOJT IIIEMUH, O0OCTPSIIOTCST; BCIISJICTBUE PAa3BUBACTCSI
3alUTHAS PEaKInsl, MPOSBISIOMIASACS B YMEHBIIICHUH U He-
IIOJIHOM BOCCTaHOBJICHUU JIOKQJILHOIO KpoBOTOKa. Ilocie
yCTpaHEeHHs] KOMIIPECCHOHHOTO (haKTopa pa3BUBAETCS «NO-
reflow peHOMEH», MPUYNHHBIC MEXaHU3MbI BOSHUKHOBEHHUS
KOTOPOT0, B IIEPBYIO OYEPE/Ib, CBSA3AHBI CO CIIA3MOM MEJIKUX
WHTPAOPTaHHBIX COCYJOB W HHTEPCTHUIMAILHBIM OTEKOM
[13]. 3Haunmyt0 posb B Pa3BUTHH ITOTO, MO BCEH BEPOSIT-
HOCTH, UTPAIOT TPOMOOIIUTHI U METUATOPHI BOCHIAJICHHSI, KO-
TOpPbIC HAKAILIMBASCh, IIONIA/IAI0T B COCYAUCTOE pyciio. Bol-
HICU3JIOKEHHOE MPUBOJUT K YBEJIMYECHHIO MPOHUIIAEMOCTH
SHZIOTENUST COCYAUCTOM CTEHKU C BBIXOJIOM JKUJIKOCTH U3
SHIOTENUATIBHBIX KJIETOK B MHTEPCTUIMANBHOE MPOCTPaH-
CTBO, B PE3YJIBTATE YETO BO3HUKAET €r0 OTEK U IPOUCXOIUT
BHYTPUCOCYIUCTOE CTYIIEHUE KPOBH, JUAMETP IIPOCBETA
TaKUX COCYJOB YMEHBIIIACTCS, COOTBETCTBEHHO CHIKAETCS
1 nepQy3ust TKaHEeH.

IlpuMeHeHne MeTona JO3UPOBAHHOM JICKOMIIPECCHU Ce-
MEHHOIO KaHaTHKa CHOCOOCTBYET YIYUIICHHIO TeMOIMHAMH-
YeCKUX YCJIOBHH oprana B pernep(dy3uoHHbIH mepuoa. Ilpu
9TOM BBISIBIICHHBIE M3MEHEHHs TIAPEHXUMBI SIMYKa M €ro MH-
TPAOPraHHbIX COCYA0B MEHEE BBIPAKEHHBIL, YEM IIPU CTEHO3U-
POBAHUM CEMEHHOIO KaHATHUKA U €0 OJHOMOMEHTHOH JIEKOM-
npeccuu. OyHKIMOHAIBHASI aKTUBHOCT I10JI0BOM JKEJIE3bl IIPU
KOPPEKIMK penep(y3HOHHBIX M3MCHEHHI Hapyllagach He-
3HAYUTENBHO, O YeM CBUJICTEIILCTBYET HAJMUNE 3PEJIbIX (hopM
CMIEPMATO30MI0B B MPOCBETaxX KaHablEeB. Creayer mpenro-
JIOKWTb, YTO IIPY JO3UPOBAHHOM BOCCTAHOBJICHUM OPIaHHOIO
KPOBOTOKA TI0JIOBOM KEJIE3bl OPraH B MEHBILEH CTEIICHU OJI-
BEpPraeTcsi BHE3AMHOW, YpE3MEPHOI OKCUTCHAIIMH, B MEHbBIIEH
CTENEHU K HEMY [TOCTYIAI0T HAKOIUICHHBIE MEUATOPBbI BOCIIA-
JICHUS1, IO3TOMY PEAKLMs COCYMCTOIO PYCJIa, a TAKKE U3MEHE-
HUSL [TAPEHXUMBI OPraHa HE CTOJIb BbIPAYKCHBI.

Ha ocHOBaHMU NOJIyYEHHBIX B pE3yJIbTare IPOBEICH-
HOT'O MCCJIENIOBAHUSI ITaHHBIX CIIEAYET 3aKIOUUTh, YTO IIPU-
MEHEHUE NPEAJIOKEHHOIO HAMU yCTPOMCTBA VISl CY KEHUs
JMaMeTpa TpyOUYaThix OHOIOrHYECKUX 0OBEKTOB C MOCIETY-
OLLIEH JJO3UPOBAHHOM JIEKOMITPECCHEN CEMEHHOTO KaHATHKa
olecreynBaeT KOppeKIHio perep(y3HOHHBIX HM3MEHEHHH
U TIO3BOJIACT JOCTHYb MOJIOKUTCIBHOW JTMHAMUKHU Tepe-
CTPOMKHU COCYAUCTOIO PyCJla U IIAPEHXUMBbI OpPraHa.

BriBoabl.

1. Ilpu 103MpOBaHHOM CTEHO3€ CEMEHHOTO KaHaTHKa
BCJICICTBUE TIE€MOJUHAMMYECKUX PAaCcCTPOUCTB BO3HU-
KalOT BBIpOKEHHBbIC TMPHU3HAKK TIOPAKEHUS MapPEHXUMBI
SIMYKa, CTENEHb MPOSBICHMSI KOTOPBIX YBEIMYUBACTCS B
OT/IQJICHHBIX CPOKaX HAOIIOCHHMSI.

2. TemommuHamuyeckuii (akTop HUrpaeT BELYILYIO
pOJIb B pa3BUTUH «penepdy3nOHHOr0 CHHIPOMay I10CIie
BOCCTAHOBJICHHUS MPOXOAUMOCTH CTPYKTYPHBIX 3JIEMEH-
TOB CEMEHHOI'O KaHAaTUKA.
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3. Ilpu OAHOMOMEHTHOM YCTpPaHEHHMH KOMIIPECCUH
CEMEHHOTO KaHATHKa SIUYKO MOJBEPracTCsl BHIPaKEHHBIM
MOp}OPyHKIIMOHAIBHBIM M3MEHEHHSIM, KOTOpBIE YCYTY-
OJISIIOTCSI B OT/IAJICHHBIX CPOKaX HAOIIO/ICHHS.

4. B penepdy3roHHBII MIEpHON Pa3BUBAKOTCS 3HAUH-
TENIbHBIC W3MEHEHHMsI TTAPEHXUMBbI OpraHa, W, Kak Cliel-
CTBHE, PACCTPOICTBA ClIepMaToOreHesa.

5. Ilpu nmpuMeHeHHH MeToAa JTO3UPOBAHHOM JIEKOM-
NPECCHH BO3HMKAIOT W3MEHEHHUSI IPOTHBOIIOIOKHBIC
penepdy3MOHHBIM, MPHU 3TOM COXpaHSETCs (YHKIHO-
HallbHasi aKTHBHOCTH OpraHa, OJHAKO ITOJHOIO0 BOCCTa-
HOBJICHHS €0 CTPYKTYPbI HE HAOIIOIACTCS.
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SUMMARY

ULTRASTRUCTURAL CHARACTERISTICS OF
RATS TESTICLES UNDER SPERMATIC CORD
STENOSIS AND AFTER BLOOD FLOW RESTO-
RATION BY DIFFERENT METHODS

Stravskyy T., Hantimurov A.,
Halytska-Kharkhalis O., Herasymiuk N., Hovda R.

State Higher Educational Institution “I. Ya. Horbachevsky
Ternopil State Medical University of Ministry of Health
Ukraine”, Ukraine

Hemodynamic disorders in the testicles cause chronic
organ hypoxia with damage of its stroma and seminifer-
ous tubules, which plays a leading role in the pathogenesis
of the testicular form of male infertility development. The
aim of the work was to establish the features of ultrastruc-
tural reorganization of the testicles tissue and its vascular
bed under circulatory hypoxia conditions and after resto-
ration of blood flow in the organ. The study was conducted
on 84 white adult male rats. The control group consisted
of 12 intact animals. The experimental group was divided
into 3 series: with stenosis of the spermatic cord (48 ani-
mals), with stenosis of the spermatic cord and its recanali-
zation on the 3rd day without correction (12 animals) and
with stenosis of the spermatic cord and its recanalization
with correction on the 3rd day (12 animals). Under condi-
tions of dosage spermatic cord stenosis (when the ligature
is applied) in the remote monitoring period, with electron
microscopic study, were detected destructive changes of
spermatid and spermatozoa, which were combined with
significant focal intracellular and extracellular edema.
In part of the cells heads were deformed, the acrosomes
were sophisticated and fragmented. At one-stage decom-
pression of the spermatic cord (removal of the stenosing
ligature on the third day), the above-described changes
in accordance were deepened. At 14th day of the obser-
vation, collagen fibers and an electron-transparent amor-
phous component were found in the perivascular space.
When the proposed method of dosed decompression of
the spermatic cord (successive removal of three stenosing
ligatures of different diameters) has been applied changes
in the testicles parenchyma and its intraorganic vessels
were less severe. Functional activity of the testicle after
correction of reperfusion changes, was not significantly
affected, what was proved by the presence in seminifer-
ous tubules lumen of spermatozoa mature forms.

Keywords: ultrastructure of testicles tissue, vascular
bed, circulatory hypoxia, male infertility.
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PE3IOME

YIBTPACTPYKTYPHAS XAPAKTEPUCTHUKA
SANYEK KPbIC ITPU CTEHO3E CEMEHHOI'O
KAHATHKA W TIOCJIIE BOCCTAHOBJIEHUS
KPOBOTOKA PAZHBIMU METOJAMM

Crpasckuii T.5., TantumypoB A.B., launkas-Xap-
xauuc O.41., I'epacumiok H.U., Tosaa P.B.

Tocyopcmeennoe egvicutee yuebnoe 3agedenue «ITepHo-
NONbCKULL 20CY0apCmMEeHHbIUL MEOUYUHCKULL YHUBEPCUMEM
um. U.A. Topbauesckoeo Munucmepcmea 30pasooxpare-
nusa Yxpaunwiy, Tepnononv, Ykpauna

I'emoguHamMuuyeckue paccTpolCTBA B SIMUKAX BbI3bI-
BAIOT XPOHUYECKYIO THITOKCHIO OpraHa ¢ MOBPEXKICHUEM
€ro CTPOMBI M KaHAJBIIEB, YTO UTPAET BEAYILYIO POIb B
MIAaTOTE€HE3€ PA3BUTHSI TECTUKYISIPHON (POPMBI MYKCKOTO
6ecrutogus. Llenpro mccaenoBaHus SIBUJIOCH YCTaHOBIIE-
HHE OCOOCHHOCTEH YIBTPACTPYKTYPHOH IepecTpOrKn
TKaHH U COCYJHCTOIO pyciia SU4eK B yCIOBHAX LUPKYIA-
TOPHOM THIOKCHHU IIOCITIE BOCCTAHOBJIEHHUSI KPOBOTOKA B
oprane. MccienoBanue mpoBeneHo Ha 84 Oenmbix Oecmo-
POZIHBIX MOJIOBO3PENBIX KpbIcax-camiax. KoHTposnbHYyIO
TPYTITYy COCTABIUIN |12 MHTAKTHBIX KUBOTHBIX. OCHOBHAS
rpymma ObUTa pasaeneHa Ha 3 MOATPYHIIBI: CO CTEHO30M
CEMEHHOTO KaHaThka (48 »KMBOTHBIX), CO CTEHO30M Ce-
MEHHOTO KaHaTHKa M eTO peKaHaIu3aIel Ha 3 CyTKu 0e3
MpUMeHeHHs KOppeKIuu (12 KUBOTHBIX) H CO CTEHO30M
CEMEHHOI'0 KaHaTHKa U €ro PeKaHaJIu3aluel Ha 3 CyTKH
¢ IpUMeHeHneM Koppekuud (12 >KkuBoTHBIX). B ycmoBmsx
JIO3MPOBAHHOTO CTEHO3a CEMEHHOTO KaHAaTHKa, NMPH Ha-
JIO)KEHUH JINTATyphl, B OTAAIECHHBIC CPOKH HAOIIOICHUS
3MEKTPOHHOMUKPOCKOIINIECKOE NCCIIEJOBAHNE BBISBUIIO
JIECTPYKTHBHBIEC H3MEHEHHsI CIIEPMATHIOB U CIIEPMATO30-
UJI0B, COYETAHHBIE CO 3HAYUTEIBHBIM 04aroBbIM BHYTpPHU-
KJIETOYHBIM M BHEKJIETOYHBIM OTEKOM. B wacTu kieTtox
TOJIOBKH OBLTH 1e()OPMHUPOBAHBI, AKPOCOMBI YyTOHUEHBI 1
¢parmenTHpoBaHEL. [Ipr OTHOMOMEHTHOI TEKOMIIPECCHI
CEMEHHOTI'0 KaHaTHKa (CHSTHE CTEHO3HUPYIOLIEH JINTaTypbl
Ha TPETbH CYTKH) BBIIICONHCAHHBIE W3MEHEHHS yCYTy-
omsnces. Ha 14 cyTkn HaOGMIONEHNS B OKOJIOCOCYANCTOM
MIPOCTPAHCTBE OOHAPYKNBAIUCH KOJUIATCHOBBIC BOJIOKHA
1 3NEeKTPOHHO-TIPO3padHbIii aMOp(HBIH KoMIOHEHT. [pu
IIPUMEHEHNH TIPEI0KEHHOTO METO/IA I03MPOBAHHOM Jie-
KOMIIPECCUM CEMEHHOTO KaHaTHKa (II0CIEI0BaTeIbHOE
CHSTHE TPEX CTEHO3UPYIOUIMX JIUTATyp Pa3HOTO Juame-
Tpa) U3MEHEHHUS TAPEHXUMbI 1 HHTPAOPTaHHBIX COCYIOB
sn4Ka ObIIM MEHee BbIpaXeHHbI. DYHKIMOHAIbHAS aK-
TUBHOCTb TIOJIOBOM JKEJIE3BI TP KOPPEKINH pernepdysn-
OHHBIX M3MEHEHHUI Hapyllalach HE3HAUUTENIBHO, O YeM
CBHUJIETEIbCTBYET HAJIMYUE 3PENbIX (POPM CIIEpMATO30H-
JIOB B TIPOCBETaX KaHAJIbBLIEB.
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EFFECT OF FREE RADICALS ON CALCITONIN-GENE-RELATED PEPTIDE
MEDIATED VASODILATION

Dekanosidze M., 'Saganelidze K., 2Mitagvaria N.

INew Vision University, Thilisi; °I. Beritashvili Center for Experimental Biomedicine, Thilisi, Georgia

Neurogenic vasodilation in many vertebrates’ vascu-
lar beds is mediated mainly by Nitric Oxide (NO) [10].
Investigation of the nature of the neurogenic vasodilation
of the rabbit lingual artery [1], which by means of nu-
merous branches provides blood supply to the tongue and
gums, has shown that it has a two-component character
— the first component is atropine sensitive, and the second
one — is non-cholinergic. Such a mixed dilator response
is not unusual and has been described for various tis-
sues [3]. On the dog lingual artery preparations it was
found that not the NO, but the Calcitonin-Gene-Relat-
ed Peptide (CGRP) released from non-adrenergic and
non-cholinergic nerves in response to stimulation leads
to relaxation of the canine’s lingual artery, which in
turn is mediated by the activation of CGRP1- receptors
[5,9]. CGRP, the 37-amino acid peptide, is a widely
distributed peptide not only in the central and periph-
eral nervous systems but is also present in nerve fibers
along the entire cardiovascular system [5].

It is known that in some pathological conditions, due
to the formation of a large number of free oxygen radi-
cals, the cardiovascular system is severely affected [7].
However, the effect of free radicals on CGRP-mediated
vasodilation remains unclear.

The aim of this work was to study the effect of free
radicals on CGRP-mediated neurogenic vasodilation on
preparations of an isolated rabbit lingual artery.

Material and methods. The experiments were per-
formed on the lingual artery preparations of 6 rabbits of
the Chinchilla breed of both sexes, weighing 3.5-4.0 kg.

In accordance with 1. Beritashvili Center for Experi-
mental Biomedicine institutional Animal Care Committee
guidelines, the animals were anesthetized with Nembu-
tal (40 mg/kg) and then sacrificed by rapid exsanguina-
tion. The lingual artery - the largest collateral branch of
the external carotid artery, was carefully isolated under
a binocular microscope and divided into several annular
segments (about 1.5 mm in length) that were immediately
placed in a cooled Ringer-Krebs solution (118.3mM NacCl,
4.7mM KCI; 2.5mM CaCl,, 1.2mM MgSO,, 1.2mM KH-
,PO,, 25.0mM NaHCO,, 0.026mM calcium disodium eth-
ylenediaminetetraacetic acid, 11.1mM glucose, saturated
with gas mixture - 95%0,/5%CO,, pH 7.2-7.3). From the
most of the annular segments the endothelial layer was
separated by careful rubbing with a special wooden tool,
and then placed in a small flow bath filled with the same
Ringer-Krebs solution at a temperature of 37°C.

The contractile-relaxation activity of isolated prepa-
rations, both with intact endothelial layer and deendotel-
ized, in isometric mode were studied on a strain-gauge
unit using mechanotrons of the 6 MX1C types [2]. The
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preparation was fixed on the two platinum hooks (Fig. 1),
one of which is rigidly attached to the mechanotron rod.
In order to establish equilibrium states, the preparation re-
mained at rest for 90 minutes and was only subjected to
a preliminary passive tension of 15.3 mN (1.5 g). During
this period, the Ringer-Krebs solution in the unit was re-
newed every 10-15 minutes. The annular preparation was
stimulated for 45 seconds by a sequence of 2ms rectangu-
lar electric pulses with a frequency of 8 Hz, amplitude of
10V by means of an electrostimulator CJI-2.

Fig. 1. Block diagram of the mechanotron unit: 1-mecha-
notron, 2-mechanism of tension and calibration; 3-ther-
mostated chamber, 4-flasks for feeding the substances
under study; 5-working chamber; 6-ultrathermostat;
7-amplifier; 8-recorder; 9-electrostimulator

In all the experiments, the adrenergic blocker Guanethi-
dine (5x10°°M) was added to the bath to suppress neurogenic
vasoconstriction. For preliminary increasing of the tonus of
the preparations, Norepinephrine (10°M) was used, after in-
troduction of which into the preparation washing solution the
adequacy of deendothelization was checked by the absence
of relaxation in response to the introduction of acetylcholine
(10°M). Preliminary measurements showed that the relax-
ation caused by electrical stimulation of the preparations ex-
posed to Guanethidine and activated by Norepinephrine is
stable and lasts about 5 hours.

As is known, oxygen radicals after the H,O, dismu-
tation form hydroxyl radicals HO, which are a powerful
oxidant and, according to experimental data [4], lead to
prolonged vasodilation and oxidative vascular injury.
In our experiments, the Fenton reaction was used as the
HO-generating system. Mixture of H O, and iron salt
forms HO, it was shown that, immediately after addition
of H,0,/FeSO, to the solution, HO generation starts with
maximum intensity and lasts for about 40 minutes [8].

Results and their discussion. Arterial segments for
45 seconds were subjected to electrical stimulation (§8Hz,
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10V, 2ms) as a result of which a contractile reaction de-
veloped, followed by relaxation of the preparation and
restoration of the original tonus (Fig. 2). Such a tran-
sient contractile reaction was completely suppressed by
the preliminary introduction of Guanethidine (5x10M)
into the wasting solution. Against the background of Nor-
epinephrine (10°M) increased tonus, the same electrical
stimulation leads to relaxation of the preparation (Fig. 3).
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Fig. 2. The effect of electrical stimulation (S) on vasomo-
tor reactions of the annular segment of the rabbit lingual
artery before and after using of the adrenoblocker Gua-
nethidine (G) against the background of exposure to Nor-
epinephrine (NE) after use of Guanethidine
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Fig. 3. The effect of electrical stimulation (S) on vasomo-
tor reactions of the annular segment of the rabbit lingual
artery against the background of Norepinephrine (NE)
exposure after using the adrenoblocker Guanethidine (G)

The described reactions were obtained by us both on
the annular segments with the intact endothelial layer and
after their deendothelization.

In order to completely exclude the involvement of the
endothelium-dependent relaxing factor in the recorded va-
sodilation, further series of experiments were performed
only on the deendotelized preparations.

Just like in the previous series of experiments, all the
preparations after deendothelization were previously ex-
posed to the action of Guanethidine. After this, the tonus
of the annular segments was increased by the action of
Norepinephrine, and upon termination of the transient
process and tonus stabilization, Calcitonin Gene-Related
Peptide (CGRP) 10-*M was administered into the washing
solution.

As can be seen from the Fig. 4 (A), CGRP leads to
a rapid relaxation of the preparation. This reaction is
significantly suppressed if a CGRP antagonist (2:10M,
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CGRP, ) is added to the wash solution 30 minutes prior
to the introduction of Norepinephrine. A similar effect
(suppression of CGRP-induced relaxation) is caused by
relatively long (up to 80 minutes) exposure of the annular
arterial segment to hydroxyl radicals (HO) (Fig. 4 (B)).
For this purpose, 3-10*M H,O, and 2.10*M FeSO, were
introduced into the washing solution and caused a known
Fenton reaction.
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Fig. 4. The effect of the CGRP antagonist (A) and hydroxyl
radicals (B) on the relaxation response of the deendotel-
ized annular segments of the rabbit lingual artery under
the Norepinephrine (NE) tonus in response to the exog-
enous effect of Calcitonin Gene-Related Peptide (CGRP)

The use of the experimental model of the deendotel-
ized arterial annular segments in our experiments showed
that possible participation of the endothelium-dependent
relaxing factor in dilation of the lingual artery can be com-
pletely excluded and, consequently, the mediator role of
endothelial Nitric Oxide in this process can be excluded.

We have already noted that CGRP, in addition to the
central and peripheral nervous systems, is also found in
nerve fibers along the entire cardiovascular system [5].
The data obtained by us confirmed the earlier assumption
that CGRP might participate in non-cholinergic and non-
adrenergic vasomotion in response to perivascular electri-
cal stimulation of the dog lingual artery annular segment.
Relaxation of the preparation, recorded by us upon intro-
duction of CGRP into the washing solution, was practi-
cally inhibited by the CGRP antagonist.

It is known that active forms of oxygen can have a
significant effect on the reactivity of arteries. Even with
an increase in systemic arterial pressure, there may be
an increase in the production of superoxide (due to ex-
cessive activation of arachidonic acid), which in turn,
after the dismutation of H O, forms a hydroxyl radical,
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which is a potential oxidant leading to prolonged va-
sodilation and oxidative vascular lesions [4]. Vascular
reactions to oxygen radicals are the subject of intensive
research, as the active forms of oxygen are manifested
in many types of pathological conditions and can lead,
as already mentioned, to significant vascular lesions.
It was shown that damage to the endothelial cells by
hydroxyl radicals disrupts the functioning of the en-
dothelium-dependent relaxing mechanism [6]. In this
regard, the point arose about the possible effect of free
radicals and the CGRP-mediated vascular reaction. As
our experiments showed, a relatively prolonged ex-
posure to hydroxyl radicals results in suppression of
CGRP-mediated neurogenic relaxation of the rabbit
lingual artery annular segment, similar to the effect of
the CGRP antagonist peptide, which confirms the data
previously described by Norisue M, Todoki [9] on ca-
nine’s lingular artery. Thus, it can be argued that free
radicals can disrupt the reactivity of the vascular wall
both in the presence and in the absolute absence of an
endothelium-dependent relaxation factor.
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SUMMARY

EFFECT OF FREE RADICALS ON CALCITO-
NIN-GENE-RELATED PEPTIDE MEDIATED
VASODILATION

Dekanosidze M., 'Saganelidze K., 2Mitagvaria N.

!New Vision University, Thilisi; °I. Beritashvili Center for
Experimental Biomedicine, Thilisi, Georgia

It is known that in some pathological conditions, due
to the formation of a large number of free oxygen radicals,
the cardiovascular system is severely affected. However,
the effect of free radicals on CGRP-mediated vasodilation
remains unclear.

The aim of this work was to study the effect of free
radicals on CGRP-mediated neurogenic vasodilation on
preparations of an isolated rabbit lingual artery. The ex-
periments were performed on the lingual artery preparations
of 6 rabbits of the Chinchilla breed of both sexes.

The contractile-relaxation activity of isolated prepa-
rations, both with intact endothelial layer and deendotel-
ized, were studied in isometric mode on a strain-gauge
unit using mechanotrons of the 6 MX1C type.

Our experiments showed that free radicals can disrupt
the reactivity of the vascular wall both in the presence and
in the absence of endothelium-dependent relaxation fac-
tors and that is might be considered as a main conclusion
of this study.

Keywords: CGRP, lingual artery, free radicals, vaso-
dilation.

PE3IOME

IOPEKT CBOBOJIHBIX PAJIMKAJIOB HA
BA3OJNJIATAIINIO,OTOCPEJOBAHHYIO
KAJIBIIUTOHUH-TEH-3ABUCUMbIM IIEITTUJIOM

Texkanocuaze M.C., 'Caraneauase X.3.,
“Murarsapus H.II.

"Vuusepcumem Hoio Buoicen, Tounucu, *Llenmp sxcnepu-
MeHmanvHou buomeduyunvl um. M. bepumawsunu, Tou-
aucu, I pysus

M3BecTHO, UTO B YCJIOBHAX HEKOTOPBHIX MATOJOTHUH,
BBHAY 00Opa3oBaHMs OONBIIOTO KOJMYECTBA CBOOOMHBIX
KHCJIOPOZIHBIX PaJNKAJIOB, 3HAYUTENHBHO IOBPEXKIACTCS
CEPAEYHO-COCYNCTAsI CUCTEMA, B YACTHOCTH, JAWJIaTalu-
OHHasl (PYHKIHS COCYIUCTBIX CTEHOK. Bo3HuKIIa HE00X0-
JTUMOCTB yTOYHEHUs 3P PeKTa CBOOOAHBIX PaIuKaIoB Ha
Ba30AMNIATALNIO, OMNOCPENOBAHHYIO KaJIbLIUTOHWH-TCH-
3aBucuMbIM TienTuaoM (CGRP).

Llenpto MaHHOTO HMCCIIEAOBAHUS SBUIIOCH H3YUECHHUE
JIEHCTBUS CBOOOIHBIX PAgMKAIOB Ha HEHPOTEHHYIO Ba-
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30[IMNIaTallhI0,  OMOCPEIOBAHHYIO
3aBHCHUMBIM MENTHIOM.
OKCIIepUMEHTAJIbHBIE HCCIIE0BAaHMUS TPOBOIMIINCH
Ha Mpenaparax JUHTBAIbHOW apTepUU KPOJIUKOB MOPOBI
HIMHIIWUIA 00euXx mojoB. Ha TeH3oMmerpuueckoil ycra-
HOBKE C MCIIOJIb30BaHHEM MexaTpoHoB Tuma 6MXI1C B
HM30METPUYECKOM PEXHME H3ydeHa COKPATUTENIBHO-Pe-

KaJIbIIUTOHHUH-T'CH-
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JIAKCAllMOHHAsl aKTUBHOCTb M30JIMPOBaHHBIX IIPEIapaToB
KaK C MHTAKTHBIM JHAOTEJINAIbHBIM CJIOEM, TaK U J€3H-
JIOTEIN3UPOBAHHBIM.

YcraHOBIIEHO, YTO CBOOOHBIE PaJMKANIbl HAPYIIAIOT
PEaKTUBHOCTH COCYMCTON CTEHKHU KaK IIPU HAJIMYNH, TaK
Y TIPY OTCYTCTBHUH JH/IOTENINI-3aBUCUMBIX (pakTOpOB pe-
JIaKCalUu.
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BJIMSTHUE BAKTEPUAJIbHOM CEHCUBUJIN3AIIMA HA MOP®OJIOTMYECKHUE
N3MEHEHMS BO BHYTPEHHUX OPTAHAX OKIIEPUMEHTAJIBHBIX JKNBOTHBIX

TaranusizoBa A.A., Cyaranosa I. /., Kypmananuna M.A., UcaeBa K., PamankyioBa A.b.

3anaono-Kasaxcmarnckui 20cyoapcmeeHHblll Meouyunckuil yrusepcumem um. Mapama Ocnanoasa,
Axmoobe, Pecnybnuxa Kazaxcman

HecMmoTpst Ha MHOTOUHCIIEHHBIE MCCIIEI0BaHUS B 00-
JIACTU HKCMEPUMEHTAIbHON M KIIMHUYECKOW MEAUIMHBI,
c(hopMHpPOBATh CAWHYIO KOHIICIIIMIO MAaTOreHE3a TsKe-
JIOW THOWHO-CENTUYCCKON HH(DEKIIMU YCITFOCTHO-ITUIIC-
Boit obnmactu (UJIO) mo ceit neHp He yaaoch.

JlaHHBIE JTUTEPATypPhl CBHIETEIBCTBYIOT, YTO COCTOS-
HH€ IMMYHOJIOTUYECKOW PEaKTUBHOCTH OPTaHU3Ma SIBJIS-
eTcsl 3HaUMMbIM (pakTopoM maroMopdo3a BOCTIATHUTEIb-
HbIx 3ab6oneBanuit YJIO [1,7,12,14]. Ponb MexaHM3MOB
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CEHCHOMNIM3AIMK K aHTUTCHaM «MECTHOI» MHKpodIo-
PBI HECOMHEHHA, YTO IMO3BOJISIET PacCMaTpUBaTh OCTPOE
BOCTIAJICHUE OJOHTOTCHHON STHOJOTHH KaK pe3ylbTar
AIJIEPTUYECKON peaklMy OpraHu3Ma, OMOCPEIOBAHHOI
MEXaHU3MaMH THIEPUyBCTBUTEIFHOCTH 3aMEJICHHOTO
JIEHCTBUS M HEMeIeHHoro Tuma [3,5,8,15].

ITockonmbky OOCYXIeHHE OOIMMX KOHIENTYaTbHBIX
BOTIPOCOB BOCTIAJICHUA I10 CEeH NCHb NMPOMOIDKACTCS, U3-
yUeHHE HEKOTOPBIX (PyHIAMEHTAJIbHBIX aCIeKTOB OaKTe-
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pHaIbHONW CEHCHOMIIM3AIMKM OpraHu3Ma B KIMHUYECKOM
TEYCHUH WH(PEKINOHHO-BOCTIAJIUTEIBHOIO Ipolecca B
YJIO i aHanm3a UMEIOLIUXCST MEINKO-OMOJIOTHYECKIX
TEOpuit U pa3padOTKH HOBBIX HAyYHBIX MTOAXOIO0B U KOH-
LEeNIUH, MPEeCTAaBIACTCA BeChbMa aKTyalbHbIM.

Lenpio uccnenoBaHus SIBUJIOCH OMPENEICHUE BIIUS-
HUS YPOBHSI OaKTepHaIbHOW CEHCHOMIM3allUK Ha OPraHbl
€CTECTBEHHOM! 3aIIUTHI )KUBOTHBIX B YCIOBHUSIX 3KCIEpPU-
MEHTA.

Matrepuana 1 MeTobl. DKCIIEpUMEHTAIbHOE FHOIHO-
JECTPYKTUBHOE BOCMAJICHUE HWKHEH YETIOCTH U OKOJIO-
YEIIOCTHBIX MATKUX TKaHEH BOCHPOM3BENEHO IO pa3pa-
0OTaHHOI HaAMM OPUIMHAJIBHON METOJMKE (TIPEANaTeHT
Ne19378, 3asBka Ne 2006=1256.1 ot 14.11.2006), na 100
MOPCKHUX CBHHKAaX CamIlax B BECEHHE-JICTHUH MEpHOJ, C
Mmaccoii Tena 475,0+£25,0 rp.

Bocnpoussenenne Mozenun  MHQEKIMOHHO-BOCTIA-
murenbHOro mponecca B YJIO ocymecTsisuin Ha 0aze
ummyHosorndeckoil maboparopun HI[ 3KI'MA num. M.
Ocnanosa.

Marepuanom s MHOUIMPOBAHUS CIYXKHJIa MHU-
KpoOHast B3BECh CYTOUHOH KynbTypbl St. aureus FDA
209-P, conepxamas 1 Muiauap] MHUKPOOHBIX Tel B
1,0 mu. J)KuBOoTHBIE CEHCUOMIN3UPOBAHBI MyTEM OJHO-
, IBY-, Tp€X- M YETBIPEXKPATHOTO BBEIEHMs IOJ Haj-
KOCTHHUIy BECTHOYISIPHONH NMOBEPXHOCTH HUXHEH dYe-
JIIOCTH MOpcKo#t cBuHkM 0,5 MJI MUKpOOHOIH B3BecH
CYTOYHOHM KyJBTYphI St. aureus U BO37eHCTBUS Ha odar
UHOUIMPOBAHUS MTOCTOSHHBIM DJIEKTPHUUECKUM TOKOM
MOJIOKUTEIBHON monsipHOCTH, cuinoi 5-10 MKA B Te-
YyeHUEe 3-5 MHUHYT, MO OOIUM S(PUPHBIM HAPKO30M.
WnrtepBan mexay 1 u 2, 2 u 3, 3 u 4 BBeaeHuEM Oak-
TepUaAIbHOTO MH(pEKTa cocTaBisn 7 nHel. HBEKIIIO
paspearomieii 103bl CTapUIOKOKKOBOTO aHTUICHA B
NEepPBUYHBIA MHPEKIMOHHBII O4ar OCyIIeCcTBISUIN Ha 7,
14,21 u 28 cytku B 06beme 0,5 mut, koHIeHTparuu 0,5
MUJITHapaa MUKPOOHBIX Tes (M.T/Mi1).

B xone uccnenosanus chopMUpOBaHbI 4 TPYIIIBI IKC-
MEePUMEHTAIBHBIX JKUBOTHBIX (110 20 CBUHOK B KaXK0M): I
IpyIIa — )KUBOTHBIE C YETHIPEXKPATHBIM HH(DUIIMPOBAHH-
em, Il rpynmna — ¢ TpexkpaTHbiM HHUIMpoBaHueM u 11
rpyImia — ¢ AByKpaTHbIM nHpuIpoBannem. JKUBOTHBIE C
OZIHOKpaTHBIM MH(UIMPOBaHUEM cocTaBwiu 1V rpymy
(Tabmuma 1).

B kauecTBe KOHTPOJISI K 3TOM CEPUU OIBITOB CIIYKUIU
20 MHTAKTHBIX )KUBOTHBIX, IO 5 U3 KOTOPHIX BBIBOIMINCH
U3 SKCIIEPUMEHTA B HA3HAYCHHBIE CPOKHU MCCIIEIOBAHMUS.

PazBuTHe MHPEKIIMOHHO-BOCIAIUTEILHOTO Mpoliecca

B YEJIFOCTH U OKOJIOUENIOCTHBIX MATKUX TKaHSX OLCHUBA-
JIM TI0 CIIETYIOUTUM KPUTEPHSIM:

1. KnuHndeckue nposiBICHUS — MECTHBIC MPHU3HAKH
MH(EKINOHHO-BOCTIAIUTENILHON pPeaKkiMu: pa3sMepbl |
oA b NHOHUIBTPALMKA MATKUX TKaHEel B 30HE BOCIa-
JICHUSI, HEKPOTHU3aIMsl, CPOKU (POPMHUPOBAHHSI HAPYIKHBIX
CBHUIIEH, XapaKTep OTAEISAEMOTO.

2. JlabopatopHbie HUCClieIOBaHUS — 3200p KPOBHU OCY-
IIECTBISUIM  TIOCPEJCTBOM BHYTPUCEPACUHON IYHKIIUU
o1 001MM 3(PUPHBIM HAPKO30M.

YpoBeHb CEHCHOMIIM3ALUH OLICHUBAIIN alpoOupOBaH-
HBIMH QJUIEProTeCTaMy JICHKOLMUTOB in Vitro: peaxuuei
cneuuduyeckoi arnmomepanuu Jnerkonuros (PCAJD),
peakuueii crienupuueckoro gusuca jerikonuros (PCILI),
peakiei aerpaHymsnuu  Ty4dHbIX  kieTok  (PIATK)
[2,9,10] u peakiueii cienupuueckoii bmacrrpanchopma-
un (PCBTJ) [8,11].

Ha 7 cyrkm mocrne BBeleHHUs pa3pellaroliei 1036l
MHUKpPOOHOH KyJIBTYPBI )KUBOTHBIX BBIBOJMJIM M3 OIIBITA.
Marepuansl ¢pukcupoBanu B 10% HelTpanbHOM pacTBO-
pe dbopmanuHa, 3aHUBau B napaduH, CPe3bl OKpaIIuBaIU
TeMaTOKCUIIMHOM U 303UHOM.

PesyabTaThel M ux olcyxaenme. B xonme wuccreno-
BaHMs YCTAHOBIIEHO, 4TO y Bcex kuBoTHbIX I, I, III, IV
IPYIII HA MECTE BBEACHUsI pa3pellaronieil 1036l MUKPOO-
HOW KYJIBTYPBl pa3BWICS HHQPEKIMOHHO-BOCIAIUTEIb-
HBII IIPOLIECC Pa3HOM CTENEHU BhIPAKEHHOCTU U Pacipo-
CTPAaHCHHOCTH B 3aBUCHUMOCTH OT KPaTHOCTH BBEACHUS
GaxTepuangbHOro areHra. [Ipuuem, oTBeTHas peakius op-
raHW3Ma y BCE€X JKMBOTHBIX JOCTHTrajlla MakCUMyMa Ha 2
CYTKH Tocjie UHQUIMPOBAHUSI.

Knuanueckass xapTHHA MPOSABIIACH YKOPOUECHHEM
ocTpoit (a3pl THOWHO-BOCHMAJIMTENIBHOTO TIpolecca |
ObicTpoii ero xponuszamueil. [IpuueM, oleHka TUHAMUKH
pa3BUTHSI MECTHBIX Ipu3HakoB BocrnaneHus YJIO B akc-
MepUMEHTE TOKa3aja LIMPOKYI0 ee BapuabeIbHOCTh B
Pa3UYHBIX TPYIIaX )KUBOTHBIX.

AHanmi3 TONyYeHHBIX JaHHBIX IOKasal, 4To Oakre-
pHaibHas CEHCHOMIIM3AIMsl Pa3BHIACh BO BCEX IPYIIIax
HKCIIEPUMEHTAIBHBIX )KUBOTHBIX. OTBETHAsE HHPEKIINOH-
HO-BOCTIAJIUTEIbHASA PEAKINs MPU ATOM JOCTUTajda Mak-
cuMyma criycts 48 4acos.

B pesynbrare npoBeCHHBIX UCCIIEAOBAHUN YCTaHOB-
JICHO, YTO MPH YBEJIMYCHUH CPOKOB KOHTAKTa C OaKTepH-
anbHBIM JunononucaxapunoM (JITIC) mHapactaeT ypoBeHb
CEHCUOMIIN3AIMY K HEMY, YTO MPOSIBISIETCS] KaK B YBEJH-
YEHUH KOJIMUECTBEHHBIX 3HAUCHMH, TaK U MPOILICHTA BbI-
SIBJISIEMOCTH MO3UTHBHBIX P00 (Tabnuia 2).

Tabnuya 1. Pacnpedenenue sKkcnepumenmanbblX ICUBOMHBIX NO 2PYINAM

Cpynnbr KpartHocts Benenus Cpoku BBe/IeHs Cpoku BbIBeIeHUSI
St. aureus paspeniaonieii 1036l JKUBOTHBIX U3 ONbBITA
I (n=20) UYetsipexkpaTro (1-7-14-21 cytkm) 28 cyTKu 35 cyTtkmn
II (n=20) TpexxparHo (1-7-14 cyTkm) 21 cytku 28 cyTku
I (n=20) JByxkpatHo (0-7 cyTKH) 14 cytkn 21 cytku
IV (n=20) OpnoxkpatHo (1 cyTku) 7 cyTKH 14 cytku
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Tabnuya 2. Yposenv baxmepuanvbhol ceHCUOUIU3AYUY 8 SPYRNAX IKCHEPUMEHTNATILHBIX HCUBOMHBIX

I'pynna PCILJI<10% PCAJI<1 4 PATK<10% PCBTJIL15%
1 14,2420 1,8+0,17 16,4+0,8 15,8+0,9
11 15,6+1,9 1,6+0,15 12,4+0,6 10,1+1,4
I 12,042,1 1,2+0,17 9,1+0,8 6,8+1,1
v 11,3£2.4 1,1+£0,19 8,7+0,7 6,6+0,9

Hapacranue kak KOJIWYECTBEHHBIX 3HAYECHWH, TaK W
MIPOIIEHTA TIO3UTHBHBIX TIPOO, UCTIOIB30BaHHBIX AJIIEPTO-
TECTOB, HanOoJIee BRIPAXKEHO Y )KUBOTHBIX | rpymmsl. 1o
Mepe yMeHblIeHus BpeMenn konTakra ¢ JIIC cHmkaercs
1 BBIPQKECHHOCTH aJUICPTU3NPYIONIETro S QeKTa.

Kaxnas rpynma >KMBOTHBIX C MOJEIBbIO HH(EKINOH-
Ho-BocnanurTensHoro mnporecca YJIO xapaxrepnzosa-
Jack CBOEOOpasMeM THCTOIATOJIOTHYECKUX H3MEHEHUH
B COOTBETCTBHH C POCTOM YPOBHS OaKkTepHaJIbHOH CEH-
cuOmIM3anuu U MOP(QOJIOTHYECKOW TpaHC(hOpMaIIHK.
Pe3ynbrarbl MOPQOIOTHYECKUX HCCIICIOBAHUN BBISBUIN
reHepaJIn30BaHHBIC TIOBPEXK/ICHUS COCY/MCTOTO U TTapeH-
XMMaTO3HOTO KOMIIOHEHTOB BHYTPEHHUX OPI'aHOB.

[TockonbKy i1t MiCCIeyeMbIX JKUBOTHBIX OBUT THITH-
YeH OJHOPOJHBIN XapakTep TMOBPEKICHUH, B LENIsIX J0-
CTOBEPHOCTH MOJTYYEHHBIX JAHHBIX 0000IICHBI OITUCAHUS
MOP(QOJIIOTHYECKUX U3MEHEHHH BO BHYTPEHHHX OpTaHax
»kuBOTHBIX | 1 11l Tpynm B pasHble CpoKK HAOIIOAECHUSL.

B I rpymnme skcriepuMeHTalbHBIX KUBOTHBIX C MOJIe-
JBI0 THOWHO-JIECTPYKTHBHOTO OCTCOMMENNTA HIKHEH
YEIIOCTH TOBPEXKACHUST HOCWIM AUGQPY3HBI M Mel-
KOOYAroBbIil XapakTep C WCTOLICHHEM KOMIICHCATOp-
HO-BOCCTAHOBUTEJIBHBIX ~ INPOIECCOB  Tpoin(eparn,
9YXPOMATH3ALNH T'eTepOXPOMAaTHHA, TMIICPIUIA3UH U TH-
nepTpouu CyOKJICTOYHBIX HJIEMEHTOB.

Moporornueckoe  HCCIIEOBAaHWE  PErHMOHAPHBIX
TMM(}ATHYECKUX Y3JI0B BBISIBHIIO TOTAJIBHOE WCTOLICHUE
MapakOPTHKAIBGHONW 30HBI, HApyIIEHWE COOTHOIICHUS
KOPKOBOTO W MO3TOBOTO CJIOEB, CBETIIBIC IIEHTPHI (POILIH-
KyJIOB C BBIPOXEHHBIM HCTOLIEHHEM JuMdoruTos. Kar-
cyna TuM(pOy3JI0B PE3KO OTEUHA, PA3BOJIOKHEHA.

B OuonTarax, 3a0paHHBIX W3 O4ara BOCHAJICHUS, BbI-
SIBJICHBI CTa3bl, CJIA/UKA M 00pa3oBaHHe TPOMOOB B IPO-
CBETE COCY/JIOB OKOJIOYETIOCTHBIX MSTKHX TKaHEH, OTMe-
Yanuck sBiIeHus TpomOoduiebuTa. B OmonTarax Tkanei
MIEYCHN TeraToOUNThl ObUIM B COCTOSHUM BBIPAKEHHOM
0eKoBOi TucTpoduH, IpocTpaHcTBa Jnucce pacmmpeHsl,
oreunbl. Cocy/ibl pacCIIMPEHbl, CTEHKH UX Pa3BOJIOKHEHHBI,
(parMeHTHPOBAHEI, B OTACIBHBIX TOJISIX 3PSHUS - B ITPO-
CBETE COCYIOB MPOCIECKHBAIOTCS SIBICHUS CIIAKHPO-
BaHUS U TpomMOooOpa3oBanus (puc. 1). Bokpyr cocymnoB
HaOJIIO/TAJINCh MEPUBACKYIISIPHOE BOCHAJICHNE, A TAKXKE -
MHQUIBTPAINS JKETIHOTO KaHIUIsIpa.

B Ounonrarax TKaHel JIETKUX UMEIH MECTO O4aroBbIe
HapyIIeHUs KPOBOOOpAIIEHHS B BHJE CTa30B M KPOBO-
n3musHUH. CTEHKM KPOBEHOCHBIX COCY/IOB YTOJIIICHBI,
Pa3BOJIOKHEHBI 332 CYET OTEKa, BBHICTMJIAIOIINE WX JHJIO-
TEJINANIBHBIC KJIETKH HaOyXIIHe, MECTaMH CITyIIHBAJINCh
B mpocseT. [lepuBackymsipHO pacnonaraiuch JIuMGo-Th-
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CTHOIMTAPHBIC UHPIIBTPAThL. JlerouHass TkaHb Ha OOJb-
IIOM TPOTSDKCHUU ObLIa HEPaBHOMEPHO BO3MYIITHA, MHO-
THE aJbBEONBI SM(U3EMaTO3HO PACIIMPEHBI, CTCHKH HX
HUCTOHYCHBI. [Ipyrue, HampoOTHB, CHABICHBI OYarOBBIMU
VIUTOTHCHHUSIMU JICTOYHOHN TKaHU. AJTbBEOJISIPHBIC TICPETO-
POIKHU B TAKUX YYACTKAX YTOJIICHBI 33 CYCT HMH(HUIBTPA-
MU UX BOCTIAJUTEIBHBIMA 3JIEMEHTaMH | TIPOTH(epariu-
el MeCTHBIX KJIETOK. B mpocBeTe ambBEON COMEPIKUTCS
OTeYHAs KUIKOCTB C IIPUMECHIO SAMHUYHBIX JICHKOIINTOB
U CIIYIICHBIX KIETOK aJBBEOIISIPHOTO SHUTEIHS, MECTAMU
¢ sBIeHUSAMH aOcueaupoBaHus. HaOnromarorcs peskue
HapyIICHUsT KPOBOOOpAIIEHUs B COCyIaxX JIeTKuX (cTa-
3BI, CIIAIKU, TPOMOBI). MexalbBeOSIPHBIC ITEPETOPOIKU
yTonmieHs (puc. 2). Ciamsucras 000109Kka OPOHXOB OTEY-
HA, KJICTKH - B COCTOSIHUM OCIKOBOU MUCcTpoduu, MecTa-
MU 3UTEIUH CIYIICH, MPOCBET OPOHXA CY)KEH.

T,

¢ uemsvipexkpamuuiM uH@uyuposaruem. Ilpocredcusa-
emcst CUHOpOM «caddcupoganussy. OKpacka 2emamoxcu-
aunom u 203urom. Ye.x200

¢ yemvlpexkpamuvim un@uyuposanuem. Ouazoeas nHeeMo-
Hus ¢ abcyeduposaruem. OKpacKka 2eMamoKCUIUHOM U 30-
sunom. Y8.x200
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B Guonrarax TkaHei mouek oOHapy)KeHbI MOPHOIOTH-
YECKUE MPHU3HAKK «IIIOKOBOH MOYKM»: PE3KOE HAPYIICHUE
KpOBOOOpaIIIEH!sI B BUJIE TIOJHOKPOBHS COCYJOB, B TOM
Yucie KIyOOYKOBOIO ammapara. B xanuuisipax kiyO6ouxo-
BOTO anrapara ONpeJeisIoTCs CIa/K1, B COCYIax CTPOMBI
- CNa/DKM U MHKPOTPOMOBI, O4aroBbic KPOBOM3IMsIHUS. B
MO3TOBOM CJIO€ TTOYEK OTMEYaeTCsl IOJIHOKpOBHE (puc. 3), B
KaHAJIbLIaX — OYaroBble HEKPO3bI, XapaKTepHbIE Il HEKPO-
THUYECKOro He(po3a, a B MemyTquon TKaHHU — BOCTIAJICHHE.

Puc. 3. Mopgonoeus mrxanu nouex y ocusommuwix I
epynnol ¢ yemvlpexkpamuvim unguyuposanuem. Cun-
0pom «uilokoswix nouexy. OKpacka 2emamoKCuiuHoMm u
so3unom. Ve.x200

Takum oOpa3zoM, B Te4eHHH HH(EKIMOHHO-BOCIIA-
JIUTENILHOTO Tpolecca y 1abopaTOpHBIX JKUBOTHBIX |
IPYNIIBI C BBIPXKEHHON OaKTepHallbHOM CEeHCHOMIIHU-
3anMell opraHu3Ma BbIsiBJIeHa Mopgojoruieckas Kap-
THHA 0aKTepHaIbHOIO LIOKA, MPOSBISBIIETOCS PE3KUM
HapylIeHHEM OpraHHOro KpOBOOOpalleHWs U  CHH-
JPOMaMH «IIOKOBOTO JIETKOI'0» U «IIOKOBBIX IMTOYEK.
Jauublit GpaxkT cBUIETENbCTBYET 0 (OPMUPOBAHUU OT-
JIAJICHHBIX OYaroB I'€HEepaJM30BaHHOTO BOCHAJICHUS U
Pa3BUTHS MTOJUOPTaHHON HEIOCTATOYHOCTH.

HccnenoBanne OHONTATOB TKaHEH M3 MEPBUYHOIO
oyara HH(EKIMOHHO-BOCIIAJIUTEIILHOTO Mpoliecca U BHY-
TPEHHHUX OPraHoB Y JKUBOTHBIX I TPYIIIBI ¢ TPEXKpaTHBIM
WHQUIMPOBAHUEM, PA3BUTBIM B DPE3yJIbTaTe Pa3IUTOrO
THOMHOTO BOCHAJICHUS! OKOJIOYETFOCTHBIX MSTKUX TKaHEH
YJIO, mo3BomuIM yCTaHOBUTH CIEAYIOIINE XapaKTepHbIe
Mopdoioruyeckre U3MeHeHHs: B Ouonrarax TKaHei Ie-
YEHH y 3TOW KaTeropuH )KUBOTHBIX OOHAPYKUBAETCs Oell-
KOBasi IMCTPOQUsI FeraTolUTOB, OTEK CTPOMBI, paciinupe-
Hue npocrpancTsa Jlucce. CTEHKH COCY0B HOPTAaIbHOTO
TpakTa )parMeHTHPOBAHbI, MECTAMH Pa3pyIICHBI, B IPO-
CBETE COCY/OB - CTa3bl, IOJTHOKPOBHE.

B nerxux ompenensercss Mop¢onorugeckoe Mpo-
SIBJICHUE MHTEPCTUIMAIBLHON NMHEBMOHHMU C SIBICHHSIMHU
NepuOpOHXHTA, HAPYIICHUS] KPOBOOOPAIIIEHUS B COCYax
CTPOMBIL.

B kiyOoukax moyek MOp(OIOrHYECKH BBISBISIOTCS
oTeK, nponudepanusi Me3eHXHAIbHBIX KIIETOK, 04aroBble
HEKpO3bl IETeNIb KalWUIAPOB COCYAUCTOrO KIIyOOdYKa,
Pa3BOJIOKHEHHE KaICyIIbl KIIyOOUKOB.

© GMN

Takum o0pazom, MOpP(OIOTHYECKUE HCCIETOBAHUS
OuonraroB u3 o4yaroB rHoiiHoro Bocnanenus B UJIO wu
BHYTPEHHHMX OPraHOB Y 3KCIIEPUMEHTAIBHBIX >XHMBOTHBIX
II rpynmbl ¢ TpexKpaTHbIM HH(UIMPOBAHUEM TTO3BOJIMIIH
YCTAaHOBUTh XapaKTepHbIC BOCIAIUTEIBHBIE H3MEHEHMS
CTPOMBI OPTaHOB U BBIPAXKEHHYIO COCYMCTYIO PEaKIUIo Ha
(one cHmxenus GpyHkupn T-3BeHa IMMYHHOTO OTBETA.

Mopddoorniyeckie HCCICIOBaHUsT OUONTATOB Y KHU-
BOTHBIX 1] rpymmsl ¢ IBYXKpaTHbIM HH(OUIMPOBAHUEM BbI-
SIBUJIM YMEPEHHbIC M3MEHEHHS BO BHYTPEHHUX OpraHax,
XapaKTepU3yIoIHecs HecleuYUIeCKIMH OOIIenaToIorH-
YECKMMHM MpOleccamMy B BHJE AUCTPO(HHU, 04aroBoro He-
KpO3a U HapyIICHUs] OPraHHOTO KPOBOOOPAIIICHUS.

B pernonapHbIx nuMpaTndeckux y3inax HaOIoaaeTcs
OTeK Karcyinsl. B mapakopTukanbHOM 30HE yMEpPEHHOE HC-
TouieHue JTuMQporuToB. COOTHOIIEHHE KOPKOBOTO M MO3-
TOBOTO CJIOEB HE HAPYIICHBI.

Mopdosorusi meueHu NposiBisuIach YMEpEeHHOH Oel-
KOBOW TUCTpO(HEH, OTEKOM B LUTOIIa3Me I'elaTolUTOB
C COXpaHEHHEM CTPYKTypHO! opranusaiuu (puc. 4). Me-
CTaMM OTMEUaNoCh OYAaroBOe BOCIMAJICHHUE.

T ¥ ,.‘.

P e O

P

Puc. 4. Mopgonoeuss mrkanu neuenu y scusommuvix 111
2pynnel ¢ OBYKPAMHBIM UHQUYUPOBAHUEM: YMEPEeHHAs
benkosast QuCmpoqhusi ¢ CoxpaHeHuem CmpyKmypHou op-
eanuzayuu eenamoyumos. Mecmamu nabnooaemcs ova-
2060e ocnanenue. OKpAcKa 2eMamoKCUIUHOM U I03UHOM.
Ve8.x200

B xi1y0oukax modek ompeessieTcs OTeK, MPOCBET UX
pacuIupeH, BOKPYT KJIyOOUKa — BOCIATUTEIbHAS HH(UITb-
Tparus, COCybl MOJHOKPOBHBL. B cTpome Ki1yOOukoB —
OTCK, KaHAJIBIIBI PACIIMPCHBI, KJICTKH SMUTEIINS B COCTOSI-
HUM OeNKoBO# nuctpoduu (puc. 5).

Puc. 5. Mopghonoeuss mxanu nouex y scueomuwix 111 epyn-
nvl ¢ 08YKpamuwvim unguyuposanuem. Bokpye kiybouka
- 6ocnanumenvras ungurvbmpayus. OKpacka 2emamoxcu-
JauHom u 203unom. ¥Ye.x200
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B napeHxume Jierkux HaOIOIACTCsS 04aroBOe BOCIa-
JICHHE, CTPYKTypa coxpaHneHa. CTEHKH alibBEOJI HEPAaBHO-
MEPHO YTOJIIICHBI 32 CYUCT 0YaroBOU MH(UIIBTPAIIUH, TIPO-
CBET aJIbBEOJI CBOOOJICH, MEXKAJIbBEOJISIPHBIC IIEPETOPOIKU
yroiiieHsl. CTEeHKa COCy/Ia YTONIICHA, IIPOCBET €€ CYKEH
(puc. 6). B nepubpoHxnanbHOil U epuBacKyJISIPHOI TKa-
HU OTMEYaeTcs HeOOIbIast HH(I)I/IHLTpaumL

Puc. 6. Mopgonocuss mrxanu neekux y scueomuvix II1
2pynnel ¢ 08YKpamHulM uHguyuposanuem. B napenxume
nezkux - ouazogoe gocnanenue. OKpacka 2emamoKcuiu-
Hom u s03urom. Ye.x200

Onutenuii OpoHXOB HaOyXIIMH, M3peaKa B MEJKHX
OpoHxax HaOIIOMACTCS CIYIMBAHKE SITUTEIIHS B TPOCBET.

Mopoornaeckue UCCiIe0BaHus JIETKNX, TTIEYCHH
TIOYEK Y J1a00PaTOPHBIX KUBOTHBIX [V TPYNIIBI BHIBUIN
TIOJTHOKPOBHE OPTraHOB M MOSIBICHHE JUM(O-THCTHONH-
TapHBIX HHUIBTPATOB.

VHTaKTHBIE >KUBOTHBIE, COCTaBHBIIHME TI'PYIIY KOH-
Tposisi (20 MOpPCKMX CBHHOK), OBUIM 3a0WTBI IJIST MOp-
(hOITOTHYECKOTO HCCIICIOBAHUS TIOYEK, TEUYEHH, JICTKHUX
U CEJE3eHKH C IENbI0 y4yeTa BO3MOXHBIX BapHaHTOB U
CTHIOHTAHHBIX M3MEHEHHH.

Makpo- 1 MUKPOCKOTINYECKHE OTKIIOHEHHSI OT HOPMBI
B MICCIIEyEMBIX OpTaHax He OOHapY>KEHBI.

B neuenu crpoenne oprana He HapymeHo. OTMedaert-
cs1 o0Iee yMepeHHOe, paBHOMEPHOE MOJHOKPOBHE TKa-
Hel. CTpyKTypa JKeTUHBIX KalmuIIPOB COXpaHEeHa.

Bakrepuonornieckoe nccie0BaHUE TKAaHEBOTO TOMO-
reHara IeueHy pocra St.aureus He BBISIBHJIO.

[Ipn rUCTONOrMYECKOM HCCIEIOBAaHMH TIOYEK CTpOe-
HHUE OpraHa He HapyleHo. B TkaHAX - ymepeHHOe Kpo-
Bou3nusiHUe. KOpKOBBII M MO3rOBOM CIOM YETKO pas-
mmauMbl. KiryGoukm movek OIMHAKOBBIX pa3MepoB, HE
n3MeHeHbl. [IpocBeThl Kamcyna KiyOO4KOB CBOOOHBIC.
OnuTennii NPOKCUMAILHOTO U AMCTAIBLHOTO OT/IENOB He-
¢pona 6e3 ocobeHHOCTEH. ['paHUIBI MEXIY KIETKaMH
XOpOIIO BBIPaKEHBI, IUTOIIA3Ma MX OKpallleHa paBHO-
MEpHO, s/Ipa KJIETOK OKPYIJIbIe, YeTKO KOHTYPHPOBAHEL.

[Tpn KyneTypagbHOM HCCIIEAOBAaHUH TKAHEBOTO TOMO-
reHara Io4KH pocta St.aureus He 0OHapyKeHO.

TkaHp JIETKHX YMEPEHHOro KpoBeHanoiHeHus. CTpyk-
TYPHBIX H3MEHEHNH He 00Hapy»keHo. BozymHocTs coxpa-
HEHa Ha BCEM IPOTSHKCHUH. AJIBBEOJSIPHBIE MEPErOpOIKH
PaBHOMEPHOH TOJIIMHEL, IPOCBET UX CBOOOIEH.
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BriceB M3 TKaHEBOro roMoreHara JEerKHX Ha CIICIH-
(uueckyto cpeny pocra St.aureus He BBISIBHIL.

B pesynbrare MOpdoIOrHYecKuX HUCCIIeT0BaHM Jier-
KUX, IEYCHU U MTOYCK Y MHTAKTHBIX )KMBOTHBIX CIIOHTAaH-
HBIX U3MCHCHUI HE 00HAPYIKCHO.

Pesynbrarhl NPOBEJICHHOTO HCCIIEOBAHMS TIOATBEPIN-
JIM, YTO MOBPECKIACHHUC TKAHCBBIX 3JICMCHTOB BHYTPEHHHX
OPraHoB SABJICTCA HCOTHEMIIEMBIM KOMIIOHECHTOM OTBETHOM
peaKIuK OpraHu3Ma Ha OaKkTepHallbHbIE BMEIIATENILCTBRA.

HecomHeHHO, «<AMMYHOJIOTH4YeCKOMY (DeHOMEHY» TI0-
BPEXJICHNUSI, 0OYCIIOBICHHOTO crienn(pUuecKoil 6akrepu-
AIBHON CeHCHOMIM3alluell opraHu3Ma, ClelyeT OTBECTH
BeJlylllee MECTO M B MaTroreHe3e MHQEKIMOHHO-BOCIIAH-
tenpHOTO Tporecca B YJIO [4,6,13].

Kak mokazanu pe3ynbsrarbl IPOBEIEHHBIX MOpdoioru-
YCCKUX HCCHCI[OBaHHﬁ, HWHTCHCUBHOCTH HaTO(bI/BI/IOJ'IOFI/I‘Ie-
CKHMX PEaKINi «MMMYHOJIOTHYECKOTO ()eHOMEHa» TTOBPEK-
JICHHSI 3aBHCHT OT CTETICHH BBIPA)KEHHOCTH OaKTepHAIILHON
CCHCHOMIM3ALMK OPraHU3Ma IKCIIEPUMEHTAIBHBIX KUBOT-
HBIX. YCTaHOBJICHO, YTO Ye€M BBIIIE YPOBEHb OaKkTepu-
aIBHON ceHcnOmnum3aluu, TeM Oosee BbIpakeH 3(PdeKT
octpoii nHpeknnoHHo# “arpeccun”. Vcxoms u3 BbIIie-
U3JI0)KEHHOT0, COCTOSIHHE ‘‘TIaTOJIOTMYECKOM HaCTPOEH-
HOCTU OpraHu3Ma’, MO BCEH BEPOSTHOCTH, ONpeeseT
XapakTep TEYeHUs] THOWHO-BOCHAIMTENILHOIO Ipoliecca,
COOTBETCTBEHHO TSIKECTh U IPOrHO3 3a00JICBAHUSL.

Takum oOpazoM, TeueHHE HWH(EKIMOHHO-BOCIIAIH-
tenbHOTO Tporecca B YJIO Ha ¢hoHe OakTepuaibHOM CCH-
CHOMITM3aIMY HOCUT THOMHO-CENTHUYECKUH XapakTep |
MOp(]OIOrHYecKr MPOSIBISIETCSl PE3KUMH HAPYILICHUSIMH
OpPraHHOTO KPOBOOOpAIEHUS BILUIOTH J0 PA3BUTHUS CHH-
JPOMOB «IIIOKOBOTO JIETKOT0», HApacTaHHs Me4eHOUHOMN
U TIOYCYHOM HCIOCTAaTOYHOCTH, CHOCO6CTByH TEM CaMbIM
(hOpMHUPOBAHUIO OTIAICHHBIX OUArOB BOCIAJICHUS U Pa3-
BUTHIO CHH/IPOMA TTOJIMOPTaHHOM HEI0OCTATOYHOCTH.

B 3aknroueHuu cienyer oTMETUTh, YTO:

1. Mopnenb nH(EKIMOHHO-BOCTIATUTEIBHOTO MpPOLIEC-
ca HM)KHEH YeNIFOCTH U OKOJIOUETFOCTHBIX MATKUX TKaHEH
B YCIIOBHSIX MPEABAPUTEIBHON OaKTEepUATbHOW CCHCUOU-
JIM3alUK 3aKOHOMEPHO BOCIIPOM3BOIUT JMHAMUKY IaTO-
MopdoIoru4eckux U3MEHEHUIl BO BCEX BHYTPEHHHUX Op-
raHax.

2. B ycnoBusix ceHCHOMIIM3aIi OpraHu3Ma BCIIS/ICTBUE
MHOTOKPaTHOTO KOHTaKTa MUKpOOa ¢ MAaKpOOPraHU3MOM 13-
MEHsIeTCsl IMHaMuKa ¥ Mopoiornyeckasi KapTiHa OCHOB-
HOTO, TUITMYHOT'O JUIsl IAHHOW OOJIE3HH IPOIecca B CTOPOHY
TUIIEPEPIUU U PA3BUTHS OCIIOKHEHUM.

3. TkaneBas peakuusi Ha BO30OyAWUTEIb WHQEKIUH B
YCIIOBHSIX HapacTarollel O0akTepuaabHON CeHCHOMIM3a-
UM OpraHh3Ma XapaKTepH3yeTcsi CBOEOOpa3eM I'MCTO-
MMaTOJIOTUYECKUX H3MEHCHHH U BBIPAXKACTCA PA3BUTHEM
THOMHO-cenTuyeckoro Bocnanenus ¢ JIBC-cunapomom.
Pa3zButHe WH(EKIMOHHO-BOCHIAINUTEIBHOIO —Mpolecca
B YEIIOCTHO-JIMIIEBOW OOJNIACTH IO THUIEPEPrHUECKOMY
THUITy BJIEYET 32 cOOOW NIyOOKHE CTPYKTYpHBIE MOpaxe-
HUSl BHYTPEHHHUX OPTraHOB (JIETKHE, TIEYCHb M MOYKH) C
pa3BUTHEM OOIIMPHBIX 30H HEKPO3a.
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SUMMARY

IMMUNOMORPHOLOGICAL ASPECTS OF BAC-
TERIAL SENSITIZATION IN THE EXPERIMENT

Taganiyazova A., Sultanova G., Kurmanalina M.,
Isaeva G., Ramankulova A.

West Kazakhstan Marat Ospanov State Medical Univer-
sity, Aktobe, Republic of Kazakhstan

This study investigates the morphological structure
of lungs, liver and kidneys of the experimental animals.
To reproduce the inflammation in maxilla-facial region
under the periosteum of guinea pigs’ mandible a suspen-
sion of S.aureus was inoculated. The infected site was
exposed by a constant electric current of positive polar-
ity of 5-10 pA strength. Allergotests were used to deter-
mine the level of sensitization. Structural changes in the
organs were determined by microscopic examination. The
results of the study showed that as the contact with the
© GMN

antigen increased, the number of positive allergic tests
also increased. Histologically, a generalized damage to
the microstructure of the internal organs, depending on
the degree of bacterial sensitization of the animals was
observed.

Keywords: purulent-destructive inflammation, ex-
periment, animals, sensitization of the organism, morpho-
logical structure of lungs, liver and kidneys.

PE3IOME

BJIUSIHUE BAKTEPUAJIBHON CEHCHUBWJIH-
3AIIMM HA MOP®OJOTI'MYECKHUE HU3MEHE-
HUSA BO BHYTPEHHUX OPIAHAX OJKIIEPU-
MEHTAJIBHBIX )KUBOTHBIX

TaranusizoBa A.A., Cyaranosa I /L.,
Kypmananuna M.A., UcaeBa I.K., PamankynoBa A.B.

3anaono-Kazaxcmanckuil 20cy0apcmeeHHblil MeOUyuH-
ckutl ynusepcumem um. Mapama Ocnanoea, Axmobe,
Pecnyonuxa Kazaxcman

HccnenoBana Mopdonoruueckas CTPyKTypa Jier-
KHUX, IEYCHU U TTOYCK IKCHCPHUMCHTAJIbHBIX KMBOTHBIX.
C nenblo BOCIPOU3BECHUS! THOWHO-BOCHAIUTEIHLHOTO
npolecca B YENOCTHO-JIMIIEBOH 00JacTH TOJ HaJKOCT-
HUIY HIDKHEH YeJIIOCTH MOPCKHUX CBUHOK BBOAWJIU Cy-
cnen3uro S.aureus. Oyar WHOUIUPOBAHUS MTOBEPTaJICS
BO3JICHCTBHIO MOCTOSIHHOTO AJIEKTPHUYECKOTO TOKa C TO-
JIOKUTENBbHON monsgpHOCThIO 5-10 MKA. [lna onpenene-
HUS YPOBHA CeHCI/I6I/IJ'II/I3aLII/II/I MMPUMCEHAIN aJUICPTOTCCTHI.
CTpyKTypHbIE M3MEHEHHsI B OpraHax OIpenessuid Mpu
MOMOIIIM MHKPOCKOITMYECKOTO HccienoBanus. Pesynbra-
ThI UCCJICAOBAHUA I1OKa3aJik, 4YTO MO MEPE YBCIUYCHUA
KOHTaKTa C aHTUTEHOM IIOBBIIIAETCSl KOJIUYECTBO IOJI0-
JKUTCIIBHBIX aJlIEProTeCTOB. I'ucromornueckn BBIABIJICHO,
YTO TeHEPaIN30BaHHOE TOBPEXKICHUE MUKPOCTPYKTYPBI
BHYTPEHHUX OPTraHOB 3aBHCHUT OT CTENEHM OaKTepHallb-
HOM CeHCI/I6I/IHI/ISaHI/II/I JKHNBOTHBIX.
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NEW TEMPERATE ENTEROCOCCUS PHAGE VB_GEC_EFS 2
WITH POTENTIAL OF LYSOGENIC CONVERSION

'Rigvava S., 'Kusradze 1., '"Karumidze N., ’Dvalidze T., 'Katsitadze M.,
'Barbakadze S., 'Bolkvadze D., 'Goderdzishvili M.

!G.Eliava Institute of Bacteriophages, Microbiology and Virology, Thilisi;
’Ivane Javakhishvili Thilisi State University, Georgia

Bacteriophages represent the widest group of vi-
ruses, like all viruses they are absolute parasites as
they don’t have machinery for generating energy and
ribosomes for making proteins, they direct their own
reproduction in an appropriate host. It’s well-known
that virulent phages are used as antibacterial agent be-
cause of their high level of specificity, host range and
advantages over antibiotics. But the picture in the case
of temperate phage is absolutely different, besides the
fact that they are not used in phage therapy, they can
worse bacterial infection process. In particular, during
life cycle their viral genome is able to integrate into
the bacterial chromosome as a prophage [14]. Many ly-
sogenic phages express gene products that have subtle
effects on the phenotype of the host cell. This process
is called lysogenic conversion. Lysogenic phages play
an important role in adaptation of the pathogen, which
in some cases leads to the spread of epidemic clones.
Lysogeny often involves the integration of the temper-
ate phage genome in the host chromosome, even if a
number of prophages are found to replicate in cells ad
plasmids. The identification of determinants of the de-
cision between lysis and lysogeny can illustrate the role
of lysogenic conversion [3,16]. Lysogenic conversion
is quite widespread, but all mechanisms of this phe-
nomenon still are subject of study [6]. Enterococcus
faecium phage vB_GEC_EFS 2 from Eliava Institute
collection became the subject of interest as Analysis
of genome has shown that it contains gene integrase
that indicates its lysogenic nature. It was found that
vB_ GEC_EFS 2 phage one holin gene contains “Hae-
molysin XhIA” domain. XhIA is a cell-surface associ-
ated haemolysin which causes lysis of red blood cells
in rabbits and horses. Hemolytic nature of XhIA first
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was shown in Xenorhabdus nematophilia by Kimberly
M., 2005. This protein represented virulent factor as
well [16]. Extra scientific research about this functional
domain does not exist. We found phages with XhIA ho-
lin in NGBI, HMMER databases, but nonetheless XhIA
holin is not characterized in scientific papers. It is in-
teresting to note that all this holins are from bacteria
prophages. Phage containing XhIA holin has not been
characterized in details yet. In 2015 are published ar-
ticle about the prophage of Mannheimia haemolytica
which contains “hypothetical protein” with the domain
of XhIA and the authors discuss the possibility of lyso-
genic conversion and only predict that high virulence of
strain is XhIA-related [13] A2 (587A and 1127A. In da-
tabase also have been found lysogenic phages (Sulfito-
bacter phage NYA-2014a, gene bank: NC 027299.1;
Glostridium phage phi GTiGT19406C, gene bank: NG:
NG _029006.1) with some proteins (not holin) contain-
ing XhIA domain, which does not exclude the possi-
bility of lysogenic conversion. Existence of this func-
tional domain in holin causes our great interest to the
phage vB_ GEC _EFS 2. In present study, we character-
ized temperate phage vB_ GEC_EFS 2 and studied of
XhIA domain-containing protein in the development of
lysogenic conversion. In particular, isolation of XhIA
Holin gene from the phage vB. GEG_EFS 2 and study
its haemolytic activity in vitro.

Material and methods. Bacterial strains, Bacterio-
phage, plasmids. Phage vB_GEG _EFS 2 from G. Elia-
va Institute collection was isolated from river Mtkvari
in 2007; Phage isolation, concentration and purification
were carried out by standard methods [12]. It’s host strain
Enterococcus faecium 12 from the G. Eliava Institute col-
lection was isolated from patients urine. Strain was grown
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in Brain Heart Infusion (BHI) media at 37° C with aera-
tion. For transformation, chemically competent E. coli
TOP10 and E. coli BL21(DE3) cells (Invitrogen) were
prepared for cloning and recombinant protein expression.

Isolation, Propagation and purification of the phage.
Phage vB_GEC EfS 2 was isolated from River Mtkvari.
After overnight incubation of the sewage samples with
microbial culture in Brain Heart Infusion Broth (BHIB) at
37°C, samples were centrifuged at 5000g for 30 min and
filtrated and the supernatant was checked for phages by a
standard spot test: overnight host strain diluted in BHIB
10® cfu ml-! were streaked onto a Petri plate with 1.5%
agar. After drying of the lines (15-20 min), 0.05 ml of
each supernatant was spotted onto each line. Plates were
incubated at 37°C for 18 h. After incubation, lysis zones
on the bacterial lines shows the presence of phages [11].
Strain Enterococcus faecium 12 from Eliava institute col-
lection was used as the propagation host of the phage vB
GEG_EFS 2. For propagation concentrate method was
used: 1ml culture added diluted phage 0.1ml, the mixtures
were added to 5 mL of molten semisolid medium with soft
agar and poured onto solid medium and incubated at 37°C
overnight. Plaque Purification of bacteriophage was re-
peated 15-20 times. Purified phage was amplified and titer
in the filtrate was assessed by using the double- layer agar
method [12]. The phage lysate was stored at 4°C and the
phage preparations were stored at 4°C until further use.

Electron Microscopy. Phage morphology was studied
by transmission electron microscopy; phages were cen-
trifuged and washed with 0.1 mol/L ammonium acetate.
300-mesh copper grids were placed in 20 L of a high-titer
phage lysate for 3 min, then rinsed with distilled water
and dried. Negative staining was performed by placing
grids in 1% uranyl acetate solution for 2 min. Electron
micrographs were taken with a JEM 1400 transmission
electron microscope (JEOL) at 100 kV[15].

One step growth curve and Phage attachment rate.
One-step growth curve experiments were performed as
previously described [5]. Briefly, 0.1 mL of phage (2x108
pfu/mL) was added to 0.9 mL of mid-exponential-phase
bacterial culture (5108 colony-forming units (cfu)/mL;
multiplicity of infection = 0.4). This mixture was incu-
bated at 37 °C for 10 min to allow phage adsorption. After
10 min, the mixture was centrifuged at 6000g for 5 min,
then the supernatant was discarded and the pellet was re-
suspended in 10 mL of BHI broth. Subsequently, 0.1 mL
samples were taken at 0, 10, 20, 30, 40, 50, 60, 70, 80,
and 90 min, and titered using the agar overlay method. We
determined the rates of bacteriophage attachment to host
cells by measuring their disappearance over time from a
solution containing bacterial hosts; modified from Stent’s
procedure [5]. We combined phage and bacterial cultures
such that the multiplicity of infection was 0.1. Culture
tubes were then placed in a water bath at 37 °C. After 0,
5, 10, and 12 min, 0.1 mL samples were taken and trans-
ferred into tubes with 9.9 mL of BHI broth supplemented
with 0.4 mL of chloroform. The mixture in the tubes was
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actively shaken then placed on an ice bath for 10 min.
Subsequently, each sample was diluted 100-fold, and 0.1
mL was plated on lawns of the respective host bacteria.
Following 18-24 h of incubation at 37 °C, the titer of unat-
tached phages was determined by counting plaques on the
bacterial lawn. Serial dilution of phages without chloro-
form treatment was used as a control [15].

DNA extraction, Sequencing. Data analysis. Phage
DNA was isolated using viral DNA extraction Invitrogen
PureLink Viral RNA/DNA Mini Kit according manu-
facturers recommendation. Phage genome sequence was
performed by a single-molecule real-time sequencing
method, which is considered a third generation sequenc-
ing method. Sequencing assemble was done with the
Newmbler 2.3 program.

The following programs were used to identify Open
Reading Frames (ORFs): Artemis [1]; Genemark [8];
Glimmer [9]. Promoter and terminator areas were stud-
ied by ARNOLD and BPROM, BDGP programs. The
initial annotation of open reading frames was carried out
by blastp and PSIblast. The Artemis program was used
to create a genome map, Artemis Act for comparison of
genomes.

Primer designing. For primer design internet-based
bioinformatics programs were used, such are Primer-
BLAST, Primer3Plus. F-primer was made by default,
from the gene start codon. In case of R primer, the C-ter-
minal 6x his Tag section was added to the bottom. Conse-
quently, R-primer came out in such a sequence: TCAAT-
GATGATGATGATGATG.

PEG DNA precipitation. The 15uL PCR product was
transferred to 1.5ml eppendorf tubes added same amount
PEG 8000/2.5 M NaCl and mixed by pipetting up & down
very well. Then the PCR + PEG mixture was incubated at
37°C for 15 min. Centrifuged at 14000rpm for 8 min and
using a P200 pipette supernatant was pull off carefully
and discarded. 100 pL of cold 80% EtOH was added to
the tube and centrifuged at 14000rpm for 3min. The EtOH
was dry off in incubator for 15-20 min with low heat. PCR
product was dissolved in 10 uL dH,O.

Cloning, protein expression and purification. Poly-
merase chain reaction was used to obtain gene of interest.
Stimulation of Protein expression were carried out in a
special competent cells-BL21 (DE3) pLysS, this method
involves the preparation of culture, growth, induction and
lysis steps. First we used primary transformation, which
involves following procedures: Obtaining PCR product
—Transformation — TOPO cloning reaction — testing
transfers on ampicillin media — testing transfers by PCR
and Sequencing — isolation of plasmids from transfer.
For chemical transformation from TOPO clones mix 2-6
ul were transferred to competent cells which were fol-
lowed by incubation on ice for 30min, heat shock samples
on 42°C for 30sec and immediately were transferred
to ice. 250 ul S.0.C media was added and incubated
with shaking at 37°C, after samples were transferred
to 100pg/ml ampicillin/ 34pg/ml chloramphenicol
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LB agar plates and incubated overnight at 37° C [2].
Next day colonies- expected transformants grown on
ampicillin/chloramphenicol agar plates were tested
by specific primers. From positive transformants
plasmids were isolated with Purelink Quick Plasmid
Miniprep kit according manufacturer’s manual. The
recombinant protein was induced to be expressed in E.
coli BL21(DE3)plysS with 1 mM IPTG for the final
concentration at 37°C for 3 h and the induction was
stopped by centrifugation for 20min at 5000x g, pallets
were stored at -80° C[14].

Sonication and His-Trap protein purification. After in-
duction, for the initial process of breaking down the cells
lysis buffer (20mM NaHPO, H,0/0.5M NaCl, pH=7.4)
was used. 6ml of lysis buffer was added to the pellet and
was followed by sonication. Sonication of the sample was
done for 8 cycles with 60% amplitude, each cycle consist-
ing of 10 sec of pulse and 30 sec of rest. After samples
were centrifuged at 5000 rpm for 30min at -4° C. Super-
natant then was filtered and HisTrap™ HP columns were
used to purify histidine-tagged protein according to man-
ufacturer’s recommendations.

SDS-PAGE. Sodium dodecyl sulfate-polyacrylamide
gel electrophoresis (SDS-PAGE) was used for visualiza-
tion and determination of denatured proteins subunits.
Proteins were denatured at 100°C for 10 min with sample
buffer before were used in SDS-PAGE, 10% resolving
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and 3% stacking gels were used. Separated proteins were
fixed by immersing the gels in a 10% (v/v) trichloroacetic
acid solution for 1 h and stained overnight in Coomassie
blue. Prestained protein marker (SeeBlue Plus2; novex
by Life technologies) was used to indicate the molecular
weight of desired protein.

Protein activity characterization in vitro. To deter-
mine haemolytic activity materials were prepared as fol-
lows: 100uL. ml investigational substance were added to 1
ml of blood and count with the automatic counting device
HumaCount30ts, blood with any addition were used as a
control for each experimental samples. In parallel, RBC
was counted under light microscope.

Results and their discussion. Morphological proper-
ties of phage vB_GEC-EfS 2. Bacteriophage was isolated
from sewage water of river Mtkvari using enrichment
culture. On the agar plate phage forms small size colo-
nies (Fig. 1a). Electron microscopy revealed that bacterio-
phage vB_GEC-EfS_2 belongs to the Syphoviridae fam-
ily. This phage had a 60 nm diameter icosahedral head and
a 180 nm noncontractile tail (Fig. 1b).

Life history parameters. We performed one-step growth
assays to determine the length of the latent period and the
burst size of each phage strain. Phage vB_ GEC-EfS 2 had a
73 (+5) min latent period and a burst size of 122 (£25) prog-
eny per infected host cell. The time for attachment of 90% of
host was approximately 10 min (Fig.2a, 2b).

firiat

: Ib

Fig.1la. Phage vB_GEC EfS 2 plaques on 1,5% BHI agar. Fig. 1b. Transmission electron micrographs
of phages vB_GEC_EfS 2 stained with 1% uranyl acetate and observed at 100 kV. Magnification is 250 000 x.
Bars = 100 nm

=#=vB_GEC_EFS_2
1,50E+09

1,30E+09
1,10E+09
9,00E+08
7,00E+08
5,00E+08 -

3,00E+08

1,00€+08

o 3 5' 7' 10 15 20 a

a—yB_GEC_EFS_2
1,40E+10

1,206410
1,00E+10 -
'8,00E+09
6,00E409
'4,00€+03 -

2,00E+09

0,00E+00

15" 25" 35" 45" 55" 65'  75' 90 120'b

Fig. 2a. Phage vB_GEC-EfS 2 attachment rate 90% in 10min.
2b. Latent period 73min and burst size 122 progeny per infected host cell
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Fig.3. Genetic map of contig 1 and 2

Sequencing and Data analysis. Whole genome of
phage vB GEC-EfS 2 was sequenced and analyzed.
Total length of phage vB_ GEC EFS 2 is 38508bp, The
genome encodes 65 open reading frames(ORFs), among
them - 3 lysis genes , 13 structural proteins, 1 DNA rep-
lication associated, | integration , 3 lysis-lysogenic cycle
regulation, 43 hypothetical proteins (Fig. 3).

vB_Ef-5-GE-2
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Fig. 5a. White colonies on ampicillin plate - Transfor-
mants for Enterococcus phage vB_GEC EfS 2; 5b-Con-
firmation of constract-positive transformants (1-1kb lad-
der, 2,3,4-positive transformants)
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Phage vB GEC EFS 2 is an obligate lysogenic
phage (contains 1gene for integration) and proteins shares
homologies with E. faecalis specific phage pEfl1, how-
ever unlike phage Efll, vB_ GEC EFS 2 contains ho-
lin with haemolysin domain- XhlA (Fig. 4).

Cloning and expression of holin in BL21(DE3) pLysS.
6xHis-tagged recombinant protein was cloned in pEXP5-
CT/TOPO vector and the recombinant plasmid was trans-
formed into TOP10 Chemically Competent E. coli cells.
Detection of transformants were carry out on ampicillin agar
plates, transformants were analyzed with specific primers T7
forward primer and T7 term reverse primer, PCR was per-
formed with following pairs: T7F/R-long(his) and F-start/
T7-reverse primer. Presence of 300 bp band on gel (Fig 5a
and 5b) confirmed positive transformation.

The correct clones were selected; plasmid DNAs were
isolated and sequenced verified using the T7 universal
primers. Sequence alignment showed that phage Entero-
coccus VB_GEC-EfS 2 holin gene is matching with its
original gene sequence (Fig. 6).

| ] m 10 4 El} 0 T 800 0 100

Gonsensus
ity S

1.phage 2 ent- Copy

21T

Fig. 6. Enterococcus phage vB_GEC-EfS 2 alignment

Recombinant construct was successfully transformed
and expressed in E.coli BL21(DE3) pLysS strain. Induction
of exponentially growing cells (OD600nm = 0.6) was per-
formed with 0.1 M isopropyl-beta-D-thiogalactopyranoside
(IPTG) to get the final concentration of 0.5 and ImM. After
induction sonication was carried out; expression of gene was
stopped by centrifugation and purified with HisTrap HP pro-
tein purification columns and has been confirmed on SDS
PAGE. The estimated molecular weight of purified protein
with 6xhis tag on SDS-PAGE was approximately 15kDa.

Hemolytic activity of holin gene. The study of hemo-
lytic activity of phage vB_ GEC_EFS 2 was determined by
CBC analysis and detection of number of erythrocytes by
Humacount30. The test was conducted 20 times, with dif-
ferent time intervals and amount of investigational protein
and phage lysate in parallel. For final measurement we used
following combination: Iml blood with 200 pl investiga-
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tional protein and samples were checked immediately and
after 0,5h by Humacount30. We estimated that the amount
of erythrocytes decreases by 10% in both cases compared to
control - a normal blood without any addition.

Temperate phages are basically bacteriophages which
can choose between a lytic and lysogenic pathway of devel-
opment. Infection by a temperate phage can lead to death
of the bacterial cell, but sometimes these phages integrate
into the bacterial chromosome, offering the potential for a
more long-lasting relationship to be established. The lytic
pathway is similar to this of virulent phages. In the lysogenic
pathway virus remains dormant until induction. Temperate
bacteriophages start their life cycle when they adsorb to per-
missive host [10], but sometimes these phages integrate into
the bacterial chromosome, offering the potential for a more
long-lasting relationship to be established. Here we define
three major ecological and evolutionary benefits of temper-
ate phage for bacteria: as agents of horizontal gene transfer
(HGT. After injecting their genome into the host cell, they
produce a set of early proteins and a few copies of their ge-
nome. On this stage a decision “lysis versus lysogeny” is
made. Usually in poor growth conditions of the host cell, a
phage chooses lysogenic pathway, because the number of
progeny it can produce in such cell is usually low. Alterna-
tively, lysogenic growth results in integration of the phage
DNA into the host chromosome or stable replication as a
plasmid. Most of the gene products of the lysogenic phage
remain dormant until it is induced to enter the lytic cycle.
However, many lysogenic phages express gene products that
have subtle effects on the phenotype of the host cell. This
process is called lysogenic conversion.

We isolated and characterized Biological and genetic
properties of new temperate Enterococcus phage vB_GEC _
EFS 2.In general, unlike other temperate phages phage
vB GEC EFS 2 has high reproductive rate and in spite
of its similarity to enterococcus phage Efll sequence
analysis revealed that phage vB_ GEC_EFS 2 contains ho-
lin with haemolysin domain- XhlA. We found phages with
XhIA holin in NGBI, HMMER databases, but nonetheless
XhlIA holin is not characterized in scientific papers. In case
of vB_.GEG_EFS 2 phage lysogenic conversion will not be
revealed, because the holin gene expresses only in case of
Iytic life cycle. While lysogenic life cycle the holin gene is
blocked, correspondingly in case of integration with the host
strain this phage cannot be reason of hemolytic activity of the
strain and on the contrary, synthesized holin gene by phage
vB GEG_EFS 2 lytic cycle represent the potential source
of hemolysis. We isolated pure holin by his-tag purification
system and detected its hemolysis activity in vitro. In Parallel
we used phage vB_ GEC_EFS 2 lysate to determine the hae-
molytic activity; we had the different percentage of RBC de-
crease in blood test with lysate and pure protein. Erythrocyte
decrease was almost same in samples with phage lysate and
pure protein. Because we had low decrease of erythrocytes
in samples with lysis buffer we hypothesized that lysis buffer
which was used for protein purification by its composition
can be the reason of RBC destruction. Despite this we
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can assume that we expressed pure holin gene from phage
vB_GEC EFS 2 which revealed low hemolytic activity and
we studied the mechanism of it which was just predicted and
hypnotized previously by different authors. Also the special
primers which were designed during this research were used
for other enterococcus phages as a marker for XhIA domain
detection and they can be used in future for characterization
newly isolated phages.
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SUMMARY

NEW TEMPERATE ENTEROCOCCUS PHAGE
VB_GEC_EFS_2 WITH POTENTIAL OF LYSO-
GENIC CONVERSION

'Rigvava S., 'Kusradze 1., 'Karumidze N.,
2’Dvalidze T., 'Katsitadze M., 'Barbakadze 8.,
'Bolkvadze D., 'Goderdzishvili M.

!G.Eliava Institute of Bacteriophages, Microbiology and
Virology, Thilisi; *Ivane Javakhishvili Thilisi State Uni-
versity, Georgia

Bacteriophages represent the widest group of viruses,
from which only virulent phages are used as antibacterial
agent. But the picture in the case of temperate phage is abso-
lutely different; many lysogenic phages express gene prod-
ucts that have subtle effects on the phenotype of the host cell.
This process is called lysogenic conversion. In present study
we characterized new temperate Enterococcus faecium
phage vB_GEC EFS 2, which was isolated from river Mt-
kvari. The phage is a member of Siphoviridae family. Whole
genome of phage vB_ GEC-EfS 2 was sequenced and ana-
lyzed. Total length of the genome of phage vB_ GEC_EFS 2
is 38 508bp, The assembly contains 65 ORFs, among them
- 3 lysis genes , genes coded 13 structural proteins, 1 DNA
replication-associated gene, 1 gene coded integration, 3 - ly-
sis-lysogenic cycle regulation, 43 hypothetical proteins. One
holin gene contained “Haemolysin XhIA” domain which
is surface associated haemolisyn. We isolated and purified
holin gene and determine its haemolitic activity alongside
with vB_ GEC _EfS 2 phage lysate. We clarified the XhIA
domain function and role in protein’s haemolytic nature and
described another kind of lysogenic conversion.

Keywords: Bacteriophage, Lysogenic conversion,
XhIA-doman.

PE3IOME

HOBBIA YMEPEHHbBIA YHTEPOKOKKOBBIN
BAKTEPUO®AT VB_GEC_EFS_2 C IOTEHIIAA-
JIOM JIM3OTEHHOI KOHBEPCHUU

"Pursasa C.I,, 'Kycpanze ILI., 'Kapymunze H.I.,
L2 Ipamumze T.A., 'Kauuranze ML.IL, 'Bap6akanze C.O.,
'boaksanze 1.B., Tonepm3umsuiau M.I.

Ynemumym 6axmepuoghazuu, Muxpobuoro2uu u eupy-
conocuu um. I Exuasa, Tounucu, *Tourucckuii 2ocyoap-
cmeenHublil yHusepcumem um. M. Jocasaxuwsunu, I pysus

Bakrepuodarn mpencTaBIAIOT CcaMyl0  OOJNBIIYIO
rpyniy BupycoB. M3 HHX, Kak aHTHOAKTepHaJbHOE Je-
4eOHO-TIPOPIITAKTHIECKOE  CPEICTBO,  HCIIOIB3YIOTCS
TOJIBKO BUpPYJEHTHblE (aru. B oramumu oT HUX, yMe-
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penHble (aru He npuroaHs! st Garoreparnuu. OHu, Ha-
000pOT, MOTYT OCJIOKHUTh TCUCHHE OaKTepHaIbHON HMH-
¢dexnuu. B yacTHOCTH, B Ipolecce )KU3HEHHOTO IHKJIa
Bo3MoxkHa uHrerpauust JJHK ¢ara B renom Oakrepun B
Bujie mnpocdara. B pesynabrare NMpOMCXOAMT H3MEHEHUE
CBOWCTB OakTepHaIbHON KIICTKH BBHUIY SKCIPECCUH Te-
HOB mpodara. JTo sBICHWE M3BECTHO KaK JIM30TCHHAs
KOHBepcus. B Xxome wuccriemnoBaHMi oOXapaKTepH30BaH
ymepeHHblii ¢ar sHrepokokka VB GEC EFS 2, koro-
PHIi BBLAETICH U3 CTOYHBIX BOA peku Kypa. On sBisercs
npezacTaBuTenieM cemerictBa cudosupuae. [locae npose-
nenust nonHoro cexBenca JIHK ¢ara u ananusa naHHbIX
YCTaHOBIICHO, 4TO yiiHa reHoMa 38508bp. On Bkirova-
eT B ceds1 65 OTKPBITHIX PAMOK CUMTHIBAHUS, W3 HUX 3
TeHa JIN3uca, 13 CTPYKTypHBIX F€HOB, | TeH perIiKaluy,
1 oOycoBiMBaeT JIM30TeHUIO (MHTErpas), 3 reHa peryiu-
PYIOT JINTHUECKUH ITUKJI, a OCTalbHble 43 reHa KOaupy-
10T O€JKH TOJ Ha3BaHMEM T'MIIOTETHYECKHE MPOTEHHBHI,
(DYHKIMM KOTOPBIX JI0 KOHIIA He N3y4eHbl. B reHome dara
vB_GEC_EFS 2 naxoauTtcs SHIOIU3UH U 2 TeHa XOJIMHA
[Tpn u3yuyeHnn (yHKIMOHAIBHO AKTUBHBIX JJOMEHOB B
Ka)JIOM TeHe Ooka3anock, uyto Efph2 conl 42 prirouaer
B cebs ,,Haemolysin XhIA” yyacTok, KOTOpBI# SBIISIETCS
CBSI3aHHBIM C MOBEPXHOCTHIO F'eéMOJU3UHOM. BhIneneH u
OYMILICH T€H XOJIMHA, M3Y4YeHa €ro reMOJUTHYEeCKas ak-
TUBHOCTB. B uccnenoBanuu onpenencHa ¢ynxius XhIA
JIOMEHA, TEMOJIUTHYECKHUIT XapakTep Oelka U ornucaHa Jju-
30T€HHasi KOHBEPCHS APYTOTo TUIIA.
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AJIKAJIOUJbI ITIOA3EMHbBIX OPTAHOB ACONITUM ORIENTALE MILL.
N ACONITUM NASUTUM FISCH. EX REICHEMB. ®J1OPbI I'PY3UN
N NX BUOJIOI'HMYECKAS AKTUBHOCTbD

Kunnypamsuan JL.I., MuBuagaase B. ., Cynaaze T.I1I.

Tounucckuil 2ocyoapcmeeHubitl MeOUYUHCKUL YHUBepcumen,
Hucmumym gpapmaxoxumuu um. M. Kymamenaose, I pysus

Pactenns poma Aconitum OTHOCATCS K CEMEHCTBY
Helleboraceae. Ha tepputopuu Ipy3sum mpowmspacra-
10T BUIBI Aconitum orientale Mill. m Aconitum nasutum
Fisch. ex Reichemb. [16]. Bunsr poma Aconitum sBis-
I0TCsI OOTaThIM NCTOYHUKOM JUTEPHIEHOBBIX AJIKAJIIONUIOB,
KOTOpBIE XapaKTEePU3yIOTCs MIMPOKUM CIIEKTPOM (apma-
KOJIOTHYECKOM aKTUBHOCTH - aHTHApPUTMUYECKUM, He-
npoToKcHueckuM, ctumynupytomuM [ITHC, a mo manHBIM
JUTEPaTypsl B HAPOIHOM U TPaJUINOHHON METUIINHE Ha-
CTOMKH M Ma3W 3TUX BUAOB PACTCHHH 00IamaroT MpOTH-
BOOITYyXOJIEBOH aKTHBHOCTHIO [6,11,13-15,17].

Lenbto nccae0BaHus IBUIIOCH H3yUCHNE MTOA3EMHBIX
opranoB Aconitum orientale Mill. u Aconitum nasutum
Fisch. ex Reichemb. Ha conmepkanne OMOTOTHYECKH aK-
TUBHBIX TUTEPIICHOBBIX AJIKAIOH/IOB.

Marepuan u Metoabl. OOBEKTaMH HCCIIEIOBA-
Hus OBUTM TOI3eMHBIE oOpraHel Aconitum orientale
Mill. m Aconitum nasutum Fisch. ex Reichemb. (cem.
Helleboraceae), coopannsie B LluxumkBapu B aze mio-
nmonomeHus B 2015

Tonyuenue cymmul ankaiouod08 u3 NHOO3EMHLIX 0p2a-
Hoe Aconitum orientale Mill. u Aconitum nasutum Fisch.
ex Reichemb.

Bo3nymHo-cyxne M3MeNnbIeHHBIE MOJ3EMHBIE YacTH
pacrerus (0,5 kr) noxmenaunBaiu 5% pacTBOPOM COIbI
U aJKaJouJbl SKCTParupoBanu xyuopopopmoM. XIopo-
(hopMHBIE N3BICUCHHUS CTYIIATHN 0 1/5 mepBOHAYaIHHOTO
o0beMa 1 aJKaIOU Ik U3BJIEKAIH 5% BOIHBIM PACTBOPOM
CepHOI KUCIOTHI. KHCIBIH 3KCTPaKT MPOMBIBAIN SPHPOM,
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3aTeM IPU OXJIAXKICHUH ITOIIEIaYMBaId KapOOHATOM
Harpus 1o pH 8 m amkamonzpl 3KCTparupoBain XJIOpo-
thopmowm. ITocie ob6e3BokHBaHMS OE3BOIHBIM CYTh(paToM
HaTpHs U CTYIIEHHS MO/ BaKyyMOM, IOTydanu 5,5 T Tpe-
THYHOH CyMMBI IUTEPIICHOBBIX AJKaJOUIOB U3 aKOHHTA
BOCTOYHOTO 1 5,0 T U3 aKOHHTa HOCATOTO.

[NomydeHHbIe CyMMBI aJIKaIon0B (hPaKIIHOHNPOBAIIH
10 CHJIe OCHOBHOCTH co crymeHsmu pH 10,0-2,0.

KauecTBeHHBIN aHAJIN3 COCTaBa aJKaJIOMJIOB U UJIECH-
TUHUKAIMIO TIPOBOAWIM TPU XpOMaTorpa(pupoBaHUH B
TOHKOM CJIO€ Ha riacTurkax silicagel .., Merck B cucre-
Mmax: I- xmopodopm-meranon (6:1), II- xmopopopm-mera-
Hox (4:1), III- xnopopopm-Oen3on-atanon 95%-amMmuax
25% (40:40:10:0,2), B cpaBHEHUH C JOCTOBEPHBIMU 00-
pasnamMu aKOHWTHHA, METHWJUIMKAKOHWTHHA, JIaIIaKo-
HUTHHA, aKOHOCHHA, TalaTU3aMWHA, M30TaJaTH3HMHA,
aTU3MHA, KapPaKOJIMHA, KAMMAaKOHHMHA, 1ebKO31HA, THraK-
TOHWHA, PAHAKOHUTHHA, TUKOKTOHUHA [4]. [leTekTop - pe-
axtuB [parengopda [10].

Aconitum orientale Mill.: pu monmnbydepHOM paz-
JIeJIEeHUH CyMMBbI ankainouoB Belaenwau I, II u IV oc-
HoBaHuA. @pakmyn ¢ pH 5-6 menmmnm Ha KOJOHKE CH-
mukarens (100/400), smioupys XximopodopMoM, CMECHIO
xmopodopm-meranona (99:1; 98:2; 95:5; 90:10; 80:20),
NIPY CTYILLEHUHU KOTOPBIX BbIIEIMIN ocHOBaHue III.

MaroyHrki OOBCIMHIIIA W XpOMaTorpadpupoBay Ha
KoJioHKe ¢ okuchio amromuaus (100/160, axtusHOCTH II),
amonpys  OeH3070M, cMmechio Oenzon-meranoma (100:1;
50:1; 25:1; 10:1; 5:1; 1:1). IIpu smoupoBanum OeH30T-Me-
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tanosiom (100:1), BeizeniM ocHOBaHUe V, a IPH AITFOUPO-
BaHuU OeH3o-MeranooM (50:1) momyuwnu ocHoBauue VI
Aconitum nasutum Fisch. ex Reichemb. OcunoBanus 1, 11
u IV BblaeIMIM aHAIOTHYHBIM CIIOCOOOM KOJIOHOYHOTO
pasnenenust Aconitum orientale Mill . @pakun ¢ pH 5-6
nenwid Ha kojouke cunukarests (100/400), anroupys xio-
podopmoM, cMeckio xiopodopm-MeTanona (99:1; 98:2;
95:5;90:10; 80:20) 1 BBLIEIHIN KPUCTAJUIMICCKOE OCHO-
Banue III.

@pakunu 8 u 9 xpomarorpadupoBain Ha KOJIOHKE C
okucero amomunust (100/160, akrusHOoCTh II), 2roupys
OeH30110M, cMechio OeH3om-MeTanona: (100:1; 50:1; 25:1;
10:1; 5:1; 1:1). IIpu 3:1r0MpOBaHUH CMECHIO OCH30JI-METa-
Hou (50:1, 25:1) BeIgenMIM OCHOBaHKE V, a IIPH AITFOUPO-
BaHUM CMechio OeH3o0-MeTaHou (50:1) momy4mnu ocHo-
BaHue VI.

[lonyueHHble CyMMBI aJKaJOHIOB M3 IOA3EMHBIX
opranoB Aconitum orientale Mill. u Aconitum nasutum
Fisch. ex Reichemb. u3y4yeHbl Ha HHUTOTOKCHYHYIO aK-
THUBHOCTb Ha KJIETOYHBIX KYJIBTypax KaplMHOMBI JIETKOTO
(A-549), anenokapuuHoMsl Toictod kumku (DLD-1) u
HOpMaNBbHBIX (rOpodiacToB uenoBeka (WS-1) metonom
BOCCTAHOBIICHUsI pe3a3ypuHa. B kauecTBe crangapTa Hc-
nosib3oBaH 3tono3ua [12]. [lutoTokcuyHasi aKTUBHOCTD
BBIPAKEHA KaK KOHIIEHTPALUs aJIKaJIOHUJIOB, MPEHSITCTBY-
romast pocty kietok Ha 50% (IC50). MccnenoBanue mpo-
BezieHo B jaboparopun LASEVE, B ortnenenun ¢dynna-
MEHTaJIbHBIX Hayk YHuBepcurera I. [llukytumu (KBeoek,
Kanana).

Pe3yabraThl 1 UX o6cyxkaeHue. Aconitum orientale
Mill.:

Ocnoganne [ -C, H, N O, 1. . 131-134°C (aneron),
[a]3 +33°(xndh).

[oxBmxHOCTh | Ha TOHKOCNOWHOW Xpomarorpaduu,
OTCYTCTBHUE JIENIPECCUHU B TOUKE IUIABICHUS CMEIIaHHOM
1poOsI | co cBuzeTeNneM paHaKOHUTHHA 1TO3BOJIIIIO | oTO-
JKIECTBUTH C paHAKOHUTUHOM [1].

OcrogannellI-C,,H, NO, ,1.151.202-205°C(meTanon),
[o]g +19°(xnd).

Homsmwxknocts Il Ha TCX, oTcyTcTBHE Aempeccuu B
TOYKE TUTaBJIEHUSI cMentaHHoi mpoOs! I co cBumeTenem
AKOHUTHHA MTOATBEPAMIH HISHTHIHOCTS 11 ¢ ankamongom
AKOHUTHHOM [8].

Ocnosanue III - C,,H, NO,, T. mn. 183-184°C ( ame-
Ton.). [c] :DD —10°C(meTanou).

Hoxsmxuocts 111 Ha TCX, oTCYTCTBHM Aempeccuu B
TOYKE TUIABJICHUS cMemaHHoi mpoos! 11 co cBuperenem
KapaKoJIMHOM TTO3BOJIMIIO UICHTU(UIINPOBATH OCHOBaHNE
III ¢ ankanouaom KapakosuHoM [7].

Ocnosanwme IV — C, H, NO_, . mn. 168-169 °C (pa3n.
EtOH). [@] 3} +49° (sranon). Hoxsmwxuocts IV Ha TCX,
OTCYTCTBHE JICNPECCUH B TOUKE IUIABICHUS CMEIICHHOI
npoObl [V ¢ rTHrakTOHWHOM TIOATBEPIUIIO HICHTHYHOCTD
IV ¢ ankanonoM rurakToHuHOM [12].

OcHoBanne V - C,H,N20,, T mn
216-217°C(meranon), [g] %ﬂ' +27° ( sranon). CoBokyI-
HOCTh MOJIyYEHHBIX JaHHbIX, MoABMWKHOCTh Ha TCX,
© GMN

OTCYTCTBHUE JCTPECCHUN B TOUKE IJIABICHHUS CMEIIaHHOU
npoObl V co cBHUIETENEM JIATAKOHUTHHOM TMOATBEPIUIH
WUJCHTUYHOCTH V C aJIKaJIONJIOM JIalaKOHUTHHOM [6,18].

Ocnosanue VI - C,.H, NO_, T. . 136-140°C (ota-
Ho), [a] %D +52° (abc¢. crupr).

[onsmxuocTh VI Ha TCX, OTCyTCTBHE AEMpPEcCHH B
TOYKE TUIABJICHHUS CMeEIIaHHo# mpoOs! VI co cBumerenem
JUKOKTOHUHA TTOATBEPAMIN UACHTHYHOCTE VI ¢ ankaimo-
WJIOM JTMKOKTOHUHOM [5].

Aconitum nasutum Fisch. ex Reichemb.:

Ocnosanue I- C, H,NO, t. . 140-145°C (ateron),
[o] %'3' +33°(xndh).

[HommxuocTh I Ha TCX, OTCYyTCTBHE IEHPECCHH B
TOUYKE TUIABJICHHS CMemaHHOW TpoObl I co cBumerenem
TaJUTH3aMUHA TI03BONMIO | OTOXIIECTBUTH C TaTUTH3a-
MuHOM [3].

Ocnosanuell-C, H,_NO,,
[o] %'3' +19°(xndh).

[Homsmxuocts II Ha TCX, oTrcyTcTBHE AempeccHu B
TOUYKE TUIABJICHUsT cMelIaHHoi mpoOsl I co cBumerenem
AKOHUTHHA MTOATBEPANIH HIeHTHIHOCTS 11 ¢ ankamongom
AKOHUTHUHOM [8].

Ocuosanue I1I - C22H35N04, T. ot 183-184°C ( ame-
ToH). [a] :DD —10°C(meTanon).

TTonswxuocts III Ha TCX, oTcyTCTBUE AETPECCUU B
TOYKE TUIABJICHUS cMemmanHo#i mpoOs! 11 co cBuaerenem
KapaKOJIMHOM TI03BOJIMIIO HACHTH(PHUIIMPOBATH OCHOBAHUE
III ¢ ankamon oM KapakoIuHOM [7].

Ocnosanue IV — C H,NO,, Tmn.148°C (rekcan).
[o] %'3' —21°C(meTanon).

Homswxuocts [V Ha TCX, 0TCYTCTBHE AENPECCUH B TOUKE
TUTABIICHUSI CMETIICHHO MpoOBI [V ¢ akOHOCHHOM TTOTBEPIH-
JI0 UJICHTHYHOCTH [V ¢ alkaionioM akoHOCHHOM [2].

OcHoBanne V - C,H,N20, T
216-217°C(metanon), [o] %ﬂ' +27° ( aTanomN).

COBOKYITHOCTP TIOJTy9ICHHBIX JTAHHBIX, TOIBIKHOCTH Ha
TCX, orcyTcTBHE ACTIPECCHU B TOUKE IJIABICHUS CMELIaH-
HOH TIpoOBI V cO CBHUIETENEM JIATIAKOHUTHHOM ITOATBEPIIH-
JIM WICHTUIHOCTD V ¢ aTKaJIOUIOM JIATAKOHUTHHOM [6,18].

Ocnosanue VI-C, . H,_NO, 1. 1. 135-137°C(aTan0mn),
[@] %D — 4.48°C(meTanon).

onsmxuocts VI Ha TCX, oTCyTCTBHE Aempeccuu B
TOYKE TUIABJICHUS CMEIIaHHOH mpoObl VI co cBuaereneM
KaMMaKOHHHOM TOATBEPIWIN HICHTHYHOCTH VI ¢ anka-
JIOUJI0M KaMMakoHUHOM [4,9].

TakuM 00pa3oM, YCTaHOBICHO, YTO B 0OOMX BHIAX
Aconitum ¢aoper [py3usrt TpUCYTCTBYIOT AJKaJIOUIBI:
AKOHUTHH, JIANTIAKOHUTUH, KapakoiuH. CIeKTphl ai-
KajouaoB BUAOB Aconitum orientale Mill. 1 Aconitum
nasutum Fisch. ex Reichemb. omnmuuarorcs mo cocrasy:
B Aconitum orientale Mill. mprcyTCTByIOT OCHOBaHHUS:
PaHHAKOHUTHH, TUTAaKTOHUH, JIMKOKTOHWH, a B Aconitum
nasutum Fisch. ex Reichemb. - TanmuTu3amun, kaMMako-
HUH, aKOHOCHH.

Pesynbrathl WCCIEHOBaHUS i1 Vitro, TUTOTOKCHYHOM
AKTUBHOCTH NpOoTHB A-549 (kapumnaoma nerkux) u DLD-1
(ameHOKapIMHOMA KUIIICYHUKA) IPUBE/ICHBI B TAOIHIIE.
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Tabnuya. L{umomoxcuueckast aKMuHOCHb CYMMbL AIKALOUOO8 NOO3EMHBIX OP2AHO8
Aconitum orientale Mill. u Aconitum nasutum Fisch. exReichemb in vitro

Cymmapuasi JIMHUHU KJIETOK U METO/bI
Pacremnme BerfTaTl/IB- cyocTanuus (X) u Resazurine Hoechst
HEIH Opran | WACHTHQHUHPOBAN- 7oy g ™1 r 1 T We 1 | A-549 | DLD-1 | WS-1
HbI€e AJIKAJTON/IbI
pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml
Y cyOcraHnus:
NanmakOHUTHH
Aconitum AKOHUTHH
rientale Hozsemnsie paHHAKOHUTHH
orer Ooprabl 93+4 124 +43 | >200 44+5 66+6 >200
Mill. KapaKoJIHH
TUTaKTOHUH
JIMKOKTOHHH
X cyOcTaHnus:
. AKOHHUTHUH
Aconitum
TaNMaKOHUTHH
nasutum [Tonzemubie AKOHOCHH
Fisch. ex OpraHbl >200 66+20 >200 >200 29+4 >200
. KapakoJIMH
Reichenb.
KaMMaKOHUH
TaJlaTU3aMUH
Sromos 2,3+0,2 | 2,840,4 | 19£3,0 | 0,454£0,2 | 0,6£0,2 | 19+7
A M uM uM M M

Takum 00Opa3oM, cyMMapHble CyOCTaHIIMM allKallou-
JIOB U3 TIOJI3MHBIX OPraHoB BHIOB Aconitum, rmpouspac-
Tarouwx B [ py3un, nposBuwiIn U30MpaTeNbHyIO IIUTOTOK-
CHYHYIO aKTUBHOCTBH IPOTHB KJIETOYHBIX JUHHUHK A-549,
DLD-1, WS-1.
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SUMMARY

ALKALOIDS OF UNDERGROUND PARTS OF
GEORGIAN FLORA’S ACONITUM ORIENTALE
MILL. AND ACONITUM NASUTUM FISCH. EX
REICHEMB AND THEIR BIOLOGICALACTIVITY

Kintsurashvili L., Mshvildadze V., Suladze T.

Thilisi State Medical University 1. Kutateladze Institute of
Pharmacochemistry, Georgia

The aim of research was to study underground parts
of Aconitum orientale Mill and Aconitum nasutum Fisch
exReichemb for the composition of biological active di-
terpenic alkaloids. The research object was underground
parts of Aconitum species. Alkaloids sum was received
from raw-material which was alkalined beforechand with
chloroform extraction. From the results of research we es-
tablished, that both species of Georgian flora’s Aconitum
contains alkaloids: lappaconitine, aconitine, karakoline.
Underground parts of Aconitum orientale and Aconitum
nasutum differ from eath other with composition of alka-
loids spectrum. Underground parts of Aconitum orientale
contains bases: ranaconitine, gigactonine, licoctonine,
but underground parts of Aconitum nasutum contains:
talitizamine, kamakonine, aconosine. Alkaloids’ summary
substances, which were received from underground parts
of Aconitum species spread in Georgia, showed selec-
tive cytotoxic activity towards A-549 (lung carcinoma),
DLD-1 (intestine adenocarcinoma), WS-1 (human normal
fibroblasts).

Keywords: Alkaloids, Aconitum orientale Mill, lapa-
conitinum, family Helleboraceae, chromatospectropho-
tometry.

PE3IOME

AJIKAJIOUIBI MNOA3EMHBIX OPT'AHOB
ACONITUM ORIENTALE MILL. 1 ACONITUM
NASUTUM FISCH. EX REICHEMB. ®JIOPBI I'PY-
31U U UX BUOJIOI'NYECKASA AKTUBHOCTbH

Kunnypamsuau JL.I., MuBuiaganze B./1.,
Cyaanze T.II.

Tounuccrkuu 20cyoapcmeeHuvlil MeOUYUHCKUL YHUBEPCU-
mem, Hnemumym gapmaxoxumuu um. M. Kymamenaose,
Ipysus

LlembEo MCCIIeIOBAHUS IBUIOCH U3YYCHHE TO3EMHBIX
opranoB Aconitum orientale Mill. u Aconitum nasutum
Fisch. ex Reichemb. Ha conepxanue TUTEPIICHOBBIX aJi-
KaJIOU/IOB C IIUTOTOKCHYECKOH aKTHBHOCTBIO.

OObekTamMy UCCIICA0BAHUS ObLIH MTOA3EMHBIE OPraHbI
Bua0B Aconitum. CyMMy ajKaJOHIOB IMOJydYadd 3KC-
TPaKIeil PaCTUTENTBHOTO ChIPhsI XJIOPOHOPMOM C TPEIBO-
PUTCIbHBIM NOAUICTIAYMBAHUEM MCTOIOM HaCTaWBaHUA
© GMN

Npu KOMHaTHOM Temmeparype. [lo pesynmbraram wuccie-
JIOBaHUsI YCTAHOBIICHO, YTO B 000MX BHIax Aconitum
¢utopsl I'py3un NPUCYTCTBYIOT alIKaJIOHM[bl: aKOHUTHH,
JIaNaKOHUTHH, KapakosinH. CHeKTphI ajKalouI0B BUIOB
Aconitum orientale Mill. u Aconitum nasutum Fisch. ex
Reichemb. otnnyarorest mo cocraBy: B Aconitum orientale
Mill. npucyTCTBYIOT OCHOBAaHUSI: PAaHHAKOHUTHH, TUTaK-
TOHHH, JIMKOKTOHUH, a B Aconitum nasutum Fisch. ex
Reichemb.: TanuTuzamMuH, KaMMaKOHHH, aKOHOCHH. CyM-
MapHbIe CyOCTaHIINH aJIKaJIONI0B U3 MTOJJ3EMHBIX OPI'aHOB
BUJI0B Aconitum, Mpou3pacTaromux B [ py3un, nposiBUIH
M30MpaTeIbHYI0 IIMTOTOKCHYHYIO aKTUBHOCTH IPOTHB
KJICTOUHBIX JTUHUHN A-549 (kapuunoma jerkux), DLD-1
(ameHokapuuHOMa KuiieyHuka) U WS-1 (HopMmaibHBIE
(hubdpodnacTsl yeaoBeka).

6gboydy

boJodmnggerml geome@ols Aconitum orientale-l o
Aconitum nasutum Fisch. ex Reichemb. do{ol]ggds
MO256mgdols sEngs@mogdo s domo  domene-
3090 >JB0gmods

go. 306( 9059300, 3. 3dg0@0©sdg, m. Lygensdy

ndogoliols Lobgadfogm Lodgooiobm  gboggm-
Lo®g®o, 0. Jgmomgasdols Lob. go®dsgmdodools
0bLA0B YA, bodotmggenm

330930l obobls Fomdmopagbos  Aconitum
orientale Mill - s@dmbsganyg@o Gmenko®o ©s Aco-
nitum nasutum Fisch. ex Reichemb - §d3s30L Jmdols
doFobggds m@asbmgdols dglfogems domanmaos-
G5 5]Bog® oRgh3gbym s sommopgdols ‘dgad-
(33925,

33209305 @b0gdBgdl  Fo@mdmswpagbes  Aconitum-
Bogkodols  Lobgmdgdols  dofolifggds  mamysbmgdo.
S 3ommoEgdol xodo  Jowgdgeo ogm  Fobobfom
FaBadoobgdamo  Izgbodggmo  bgraggmowsb

Jeom@mgm@dosbo gJuEOsJzoom. ggeggol dgogag-
d0gsb a5dmdobsdy oy 9b0g0s, MM Lo s@m-

39800l ganm@ols Aconitum-ols m@ogg  Lobgmdsdo
dmo 3mggds oo Jogmogdo: @sdsjmbo@obo, s3mbo-
B0bo, 3o@sjmenobo. Aconitum orientale-l (> Aconitum
nasutum-ob do{oliJggds m@asbmgdo goblibgsgogdosb
S ogmogdol b3gd@dgdol ‘dgdswagbenmbom: Ac-
onitum orientale-ls do{oliJzgds m@asbmgdo dgoegl
99dg90L: Aobo3mbo@obl, goysd®mbobl, gnogmg@m-
b0obl, bognm  Aconitum nasutums-ols dofolijggds m®-
35bmgdo:  BHoeo@obsdobls, 3odszmbobls, 3mbmlobl.
LoJo@mggenmdo 239303920 gd 00 Aconitum-ols
Lobgmdgdol dofoliggds m@asbmgdowsb  domgdey-
00 S0 3o@M0Egdols xod@ds bydlEsbiogdds o
dmogeobs Jgdbggzomo odm@mJloggdo  ojdogmds
A-549 (gogo@gol 3o (30603s), DLD-1 (bs{enogol s@g-
bm oM 306m3s), WS-1 (5580060l boddogy@  go-
dHMOSEY60)  dods@m.
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BOCCTAHOBJIEHUE CUMITATO-ITAPACUMITATHYECKOI'O PABHOBECHSA
B BAPUABEJIBHOCTU CEPAEYHOI'O PUTMA I1PU PABBUTHUU IICUXOOMOLMOHAJIbBHO-
'O CTPECCA HA ®OHE IIPUMEHEHMUS TAYPUHA B DKCIIEPUMEHTE

'ABerucsn D.A., 'Tlerpocsin A.A., 2ABanecsin JL.I., 2Illorepsin C.A., *Caaxsan H.A.

'Unemumym ¢puzuonozuu um. axao. JI.A. Opoenu HAH PA;
2Apmsanckuil 2ocyoapemeennviil nedazo2udeckull ynueepcumem, Epesan, Apmenus

YckopeHHE TeMIa JKU3HU, BIUSHHUC Pa3IMYHBIX aH-
TPOIIOTCHHBIX, TEXHOTCHHBIX (haKTOPOB, MPHPOIHBIX
KaTaKJIM3MOB M HUMQPOPMAIMOHHBIX HArPy30K MOTYT
BBI3BAaTh DPA3IMYHbIC W3MEHEHUS B IKM3HEACATEIHHO-
CTU OpraHu3Ma, MNPUBOASAIIME K Pa3BUTUIO MCUXO-
SMOIIMOHAIBEHOTO CTpPEecca, BBI3BIBAIOIIETO JAncOaaHc
CUMITATO-TIAPACUMITATHYECKNX peaknuii, Hauboiee 4y-
CTBUTEIBHBIM HHIUKAaTOPOM KOTOPBIX SIBIISIETCS Cepied-
HO-COCYAMCTasi CHCTEMa, MOAJEpPKHUBAIOIIasi FOMEOCTa3
opranusMa. Hapymenue romeocrasa B pe3yabraTe cTpec-
COBBIX BO3JCHCTBUI BBI3BIBAET CABUIU B JIEATEIBHOCTU
Pa3IUYHBIX OPTaHOB CHUCTEM M MAaTOIOTMUYECKUE OTKIIO-
HEHUSI, TIPUBOASIINE K YIIYOJICHHIO CTPECC peakiui 1
pa3BuTHIO cTpeccoBoi Oone3Hu. C ITON TOYKU 3pCHUS
HCCIIeIOBAaHUE CUMIMATO-NapacUMIIaTUYECKUX CIBUTOB B
pUTMOTpaMMe cepjla METOJOM MaTeMaTH4eCKOro aHa-
nmu3a BapuabenbHOCTH cepaeyHoro putma (MA BCP)
SIBIISICTCSL HCOOXOIIMBIM U BeChbMa 3HauUMbIM (pakTOpoM
JUIsl CBOEBPEMEHHOTO OOHApY)KCHHsSI U MPEIOTBPAICHUS
pa3BuTHs crpecc maronoruu [3-5]. PanHee BbIABIEHUE
pasBUTHUSL CTpEecCOBOH OOJE3HM M CBOEBPEMEHHBIH 3a-
IMyCK aJaNTallMOHHBIX MPOLECCOB SBISIETCSA MPEporaTu-
BOM HOpMaJIM3aluy )KU3HEAEATEIbHOCTH OpraHu3Ma, T.¢.
BOCCTAHOBJICHHsI CHUMIATO-NapacUMIIaTHUECKOIO pPaBHO-
Becus. B mocnenHue roas! Hapsity ¢ pa3IHMYHBIMU MIpeTa-
paramH, CIOCOOCTBYIOIIMMH HOPMaJIM3allMH CEpACYHO-
COCYIUCTBIX JTUC(YHKIUH, TPUMEHSIETCS aMUHOKUCIIOTa
TaypHH, SIBISIONIAsCS OHON M3 HEOOXOIUMBIX JUIsl Opra-
HU3Ma AMUHOKHUCJIOT C HIMPOKHUM CIIEKTPOM MOJIOXKHUTEIb-
HOTO BO3JEHCTBHA Ha OPraHM3M MpPU PA3IUYHOIO Poja
naroyorusix [6,8,9,13,14]. B nanHOM (parmMeHTe mccie-
JIOBAHUS METOJIOM CHEKTpanbHOro ananusza BCP nzyuenst
M3MEHEeHHe cooTHomeHust Hu3Ko- (LF) u BeIcokodacToT-
HBIX KOJICOQHMIA B PUTMOTPpaMME CEep/IIa IPH JTUTSITEHON
MMMOOWIIN3AIMHU KPBIC (5 4acoB), BHI3BIBAIOIICH CHIIBHOE
SMOLMOHANBHOE HANpsDKEHHE M COMYTCTBYIOLIMH eMy

I rpynna (n=30)

CABUI BEre€TaTUBHOIO DPABHOBECHS, YKa3bIBAIOIIMH Ha
CHMITaTo-TIapacUMITaTHIECKUH rucOanaHc, MpoBOLHUPYIO-
LIUH pa3BUTHE TICUXO3MOIIMOHAIBHOIO CTPEcca, a TaKxke
BIIMSIHAE €KEIHEBHOTO IPUMEHEHUS TaypHHA B MEXAHU3-
Max aJanTally B paHHUH MOCTCTPECCOBBIN MEPHOL.

Marepuaj M MeTOAbl. OKCIIEPUMEHTBI IPOBEJICHBI
Ha OeIbIX HeNMMHEHHBIX Kpbicax Maccoit 280-300 T (n=60).
[crx0oMOIMOHANBHBIN  CTPECC BBI3BIBATIM MOCPEACTBOM
JIONITOBPEMEHHON MMMOOMIIM3AIH (5 4acoB) )KUBOTHOTO Ha
crimHe ¢ ¢ukcanpel koneynocrer. 3amics DKI Bo Bropom
CTaH/IapPTHOM OTBEICHUHM MPOBOJIWIM IOCPEACTBOM CIIe-
LMAIBHBIX CePEOPSHBIX JIEKTPOIOB B TEUCHUE 5 MUHYT y
0OAPCTBYIONMX KPBIC B KOHTpoe (n=12), cpasy mocie CHs-
THSI UIMMOOWJIM3AIlMK M B TIEPBBIH, CEIbMOM M YETBIPHAI-
LaThll THU MOCTCTPECCOBOTO MEPUOAA Y ABYX TPYII JKH-
BOTHBIX. B mepByto rpyniy BKIIFOUYEHBI )KUBOTHBIE (n=30),
TIO/IBEPrHYThIE MMMOOMIN3AIMY, HO HE TOJy4aBIIUe Ta-
ypuH. Bo BTOpy0 TpyIy BKIIOYEHBI CTPECCHPOBAHHBIC
kpbichl (1=30), exetHeBHO NoiyJaromue TaypuH (50 mr/kr
BHYTPHOPIOIIMHHO) B TOCTPECCOBBIN nepuof. Perucrparms
OKT' npoBoauIach MO HIKEIPUBEACHHON CXEME.

JUis oLleHKH pe3ylbTaToB MpUMEHsUIcs Meroq MA
BCP, ocHOBaHHBIII Ha paclio3HABAHUU U U3MEPEHUU Bpe-
MEHHBIX HHTepBaioB Mexay R-3yomamu DKI' (R-R-un-
TepBajbl), TOCTPOCHUH JUHAMUYECKUX PSAA0B KapAUOHH-
TEpBaJIOB (KapJIMOMHTEPBAIOTPaMMa) U IOCJIEITYIOLIETO
aHaJIN3a MOJIyYEHHBIX YHCIOBBIX PSAA0B Pa3IMUHBIMU Ma-
TeMaTuieckuMu Metofamu. OJHUM U3 TaKUX METOJIOB SIB-
JsieTcs MeTOoA crieKkTpanbHoro aHanusa BCP, sBnsromuii-
csi HauOosnee MH(OPMATHBHBIM JUISI OIIEHKH COCTOSHUS
TOHyca BereratuBHOW HepBHOHU cuctembl (BHC) u mo3Bo-
JSIOIINN KOJMYECTBEHHO OXapaKTepU30BaTh aKTUBHOCTh
ee paznuuHbIx otaenos [4,5,10,11]. CnexrpanbHblii aHa-
JIN3 TO3BOJISIET BBIACHUTH PACHPEAEICHUE MOIIHOCTH 1O
OT/ICJIHBIM YacTOTaM B OOIIEM CIIEKTPE CEPACYHOTIO PUT-
Ma U OLEHUTH UX Y/ENbHBIH BeC B YaCTOTHOM CIIEKTpE.

II rpynna (n=30)

T, KOHTPOJIb T, KOHTpPOJIb
T, Cpasy TOcCIe CHATHS MMMOOWITH3AINN T, Cpasy MocIe CHATHS IMMOOWITH3ANNH + TaypHH
CITYCTS JICHb ITOCIIC CHATHSI UMMOOMITU3AINH +
T, CITYCTs JICHB IOCJIC CHATUS HMMOOMIIA3AIUI T,
TaypuH
T, Ha 7 IeHb MOCiIe MMMOOMITA3AIIUU T, Ha 7 JIeHb MOCJIe MMMOOWIM3ALUH + TaypHH
T4 Ha 14 geHs 1ociie UMMOOWITH3AIINH T4 Ha 14 1eHb moCciIe UMMOOHIIM3AINY + TaypuH

Cxema. Pecucmpayus OKI'

168



GEORGIAN MEDICAL NEWS
No 1(274) 2018

C moMoIbI0 HEMmapaMeTpHUYecKOro MeToja - ObICTpoe
npeoOpaszoBanre Pypbe, MOXKHO MOTYYUTh HACTOTHBII
CIIEKTP TPEX MEePUOAMUYECKUX COCTABISIONINX: 1) BBICO-
koyactoTHbId (HF) - wactoTHbill quamason - 0.4-0.15 ',
nepuoa—3-7 c, 2) uuskovactoTHblil (LF) — wacToTHbII
nuana3on - 0.04-0.15 T'u, nepuon 7-30 c, 3) oueHb HU3-
kovacToTHbIH (VLF) — uactorHselii auanaszon 0.05 —0.015
I'u, mepuoza 30-90 c. [To faHHBIM CIIEKTPATIBHOTO aHAIH-
3a CEepJCYHOr0 PUTMA BBIYHUCIISIICS MHEKC BarOCHMITaTH-
yeckoro Bzaumoseiicteus —LF/HF n nunamuka nokasare-
JIeil Ha pa3IMYHBIX CTaAUAX MOCTCTPECCOBOTO MEPHO/IA.

JlocTOBEPHOCTh MEXKIY IpyNIIaMH OIMpeessuiach Mo
t-kputeputo CTbIOZICHTA. BRIUMCIANNCE HOBEPUTENBHBIC
UHTEPBAJIbl BBIOOPKH, 3HAYMMOCTH KOPPEJIALHOHHBIX OT-
HOLLEHUI U PErpecCUOHHBIX ypaBHeHUM. [Ipu cratucTu-
Yyeckoll 00paboTke MaTepHasa NCIob30BalIU TAKETHI CTa-
tuctuueckux nporpamMm MSExcel 2010, Statistica 12.0,
SPSS v16,0.

Pesynbrarel m ux obcy:xnaenue. [logpoOHbIil criek-
TPaJbHBIM aHAJIN3 U3MEHEHUM BaroCHUMIIATUUECKOIO B3au-
MOJICHCTBHUS CTPECCUPOBAHHBIX KPBIC B IMHAMHKE PA3BUTHUS
CTpEecC MaTOJIOTUH B IEPHO] aJaN TN BBIIBIII PSI/T BECbMa
3HAYUTEIBbHBIX OTKIOHEHHH B mokazarensx BCP, ykasbiBa-
IOIIMX Ha HapyIIeHWEe CHMIATO-MApaCUMIIaTHYECKOTO PaB-
Hosecus B et VLF, HF u LF nokasareneii B cpaBHEeHHU ¢
KOHTPOJIEM B Ha4aJIbHOW CTaJIUM, B TMIEPBBIC THU MOCHIE HM-
MOOMJIM3aLNK Y 00enX HccieyeMbIx rpymi. B Tabmumax 1
U 2 TIpe/ICTaBJICHBI JaHHBIE CIIEKTPAIbHOTO aHAIM3a OKa3a-
teneit BCP sxuBotHbIx [ u Il rpymm.

CoracHo pe3ynbraraM CHEKTpajbHOTO aHaiu3a 00-
ass MOITHOCTh CIIEKTpa cpasy Mocie MMMOOMIN3AIUI
(T, T,) cuuzunacy Ha 4,3%. AHanu3 Kak aOCOJIOTHBIX,
TaK U OTHOCHUTEIBbHBIX JAHHBIX BBIIBIJI 3HAUHUTEIIBHBIC
u3menenus: komnoneHtoB (VLF, HF, LF) cnekrpa. Taxk,
BbIcOkouacToTHBIH HF koMIioHeHT cpa3y mocie uMMoou-
Jmzanuy cHusuncs Ha 33,3% (p<0,001) (T, T)), omnaxo

Ha 14 nenp nocrpeccosoro nepuona (T,) nabmonaercs
TEHJICHIIMSI K BOCCTAaHOBIECHHUIO TapacHMIIATHYECKOTO
BO3/ICHCTBHS M OTKJIOHEHHE OT HOPMBI COCTaBIISIET BCETO
3,5% (p<0,05), uto xacaercst Hu3Ko- (LF) u ouenb Hu3Ko-
gacToTHBIX (VLF) KOMIOHEHTOB, YKa3bIBAIOIINX HA aKTH-
BallMI0 CUMIIATHMUYECKHUX PEaKIIMid, UX YpOBEHb cpazy IMo-
CJIe CHSATHS MMMOOWIIM3AIINHU MTOBBICHIICS 110 CPABHCHUIO
¢ Hopmo# Ha 25,5% u 25,0% (p<0,001), cooTBETCTBEHHO.
Ha 14 nen» noctpeccoporo nepuoza (T,) nabmonaercs
criaJl HanmpsbKeHHOCTH, a LF koMmoHeHT, BbIpaxkarouiuit
COCY/IO/IBUTATENIbHBIC A(PQPEKTHI ¥ OOILIYI0 HAIPSKCH-
HOCTh CHUMITATUYECKONH CHUCTEMBbI, HE MOJHOCTHIO HOpMa-
nu30BaH u coctasnset 5,0% (p<0,001), onHako 3HaYCHHE
VLF-BosHBI HEOCTOBEPHO. AHAN3 PE3yJIbTaToB, MOIY-
YCHHBIX MPH PACCMOTPCHHUU CHMITATO-BarajbHOrO OajiaH-
ca (SVB), yka3bIBaeT Ha pe3KO€e MOBBIIICHUE CUMIIaTHYe-
CKOM aKTMBHOCTH, YTO SIBJISETCS CJEICTBUEM HAPYIICHUS
romeocTasa B nepBbii epuon (T, T,), koraa mpoucxomur
aKTHBAllMsl BCEX BUCIEPATBHBIX peakiuil (CepaeuHo-co-
CYIMCTBIX, JbIXaTeJIbHBIX, TOPMOHAJIBHBIX) W BOBJEKa-
I0TCS LIEHTPAJIbHbIE MHTETPATUBHBIC CTPYKTYPHI, BILUIOThH
JI0 KOpbI OONBIINX MoNymiapuii. B mocneayromiue 3rams
aHanm3a napameTpsl SVB cTpeccHpoBaHHBIX )KMBOTHBIX
BBISIBJISIIOT TEHACHIIMIO K HOPMAIM3AIMM, MPOUCXOAUT
MOCTETICHHBIA CMaJl MCUXO3MOLMOHAIBHON HampsKeH-
HOCTH W OJiarofapsi BOBJICUCHUIO TOPMO3HBIX BIMSHUIN
BUCILIEPAIBHBIX MHTETPATUBHBIX CTPYKTYp MO3ra MpOUC-
XOJIUT BBIPAaBHUBAHUE CHUMIIATO-BarajgbHOro OanaHca, B
YACTHOCTH, ONTHUMAILHOE COOTHOIIEHHE MOIIHOCTH LF/
HF koMITOHEHTOB, HEOOXOIUMOE TSI MTOTCPIKAHUS TOME-
0CTa3a OpraHu3Ma.

CriekTpanbHbIM aHAIU3 TeX JKe MoKa3aresiel y BTOpoi
TPYIIBI JKUBOTHBIX, €KEIHEBHO MOMYYAIOUIMX TaypuH B
MOCTPECCOBBIN TMEPHOJ, BBIIBIII TaKyl0 K€ 3aKOHOMEp-
HOCTh M3MEHEHWI HCCIIeNyeMbIX BEIUYUH B TIEPBBIN JICHD
MOCJIE UMMOOWIIM3AIINH, OJTHAKO OBBICHIIACH CKOPOCTH BOC-

Tabnuya 1. Junamuxa nokazameneii cnekmpanvnozo anaiuza BCP I epynnot scusommuvix (MESD)

Ioka3aTtenn Hepmos T, T, T, T, T,
TP (mc?) 77234437 | 7392348 % | 763.4:47.0 A | 773.55345 An | 777.9+37.3 AN
VLF (uc?) 13154122 | 164.4412.0%%% 149'?3 17.3 140'iﬁ0'6* 137.2£19.0AAA
LF (Mc?) 251.1+19.7 315;239'4 zigfﬁis 255%%2%#9 253%4?5?#6
HF (mc?) 38044313 | 250742030 | 140029 iiiiﬁ;ﬁ 33&%;2#4
SVB 0.6550.06 | 1.23x0.17sws | OBEOA0TE ) 0730 'EE;** 0.7/?/:11/(\).222**

npumeuanue: T, T, T, T, T, - omanwvi sxkcnepumenma* — cmenens docmoseprocmu mexcoy T,

u nocaedyrowumu smanamu, mexcoy \=T,u T, T, T, #T,u T, T, meoxcdy A T u T,: *, **, *** coomeemcmeyiom
p<0,05; p<0,01; p<0,001. /locmoseprocmo paznuduii Meicoy IMANAMu paccuumolédiach 6 8bloopke
coenacno Iaycoeckomy pacnpedenenuio no t-kpumepuio Cmoiooenma, 0Jisi HeNAPAMEMPUYECKO20 PACIPedeNeHUsL -
no nokazameno U Mana-Yumnu. TP-obwas mowrocms cnekmpa; SVB-cumnamogazanvHulil Oaianc
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Tabnuya 2. /Junamuxa nokazameneii cnekmpaivHo2o anaiusa BCP
11 epynnwi orcueommuvix npu npumenenuu maypuna (M=SD)

IToxa3zaTenn Hepmons T, T, T, T, T,
TP (wc?) 769.3+445.1 | 742.5445.4% | 766.0438.8 A | 77124489 A | 769.542.8 A
VLF (mc?) 13405126 | 148.6£17.4%% | O77203 | 1SR0SITE2 10252890
LF (e soaszna | ULLERS | 266103 | 25624179 | 23022201
HF (e ssougs | 268882 | 36222213 38(1/9&;1&1.3 39A2A.2Aﬂ;ii.6
SVB 0.65£0.08 | 1.0940.20%%* | 0.74=0.10AAA Oﬂii&;o ‘iiiﬁgﬁ

CTAHOBIICHHUS TIPOLIECCOB PETYISINHN, B CBA3U C 3TUM YKO-
POTHIICS TIEPHOJ aJaNTaIlMi ¥ IIPOU3OIIIA ONTHMH3AIHS
Baro-CHMITATHYECKOT0 OajaHca OpraHn3Ma KUBOTHBIX, TTOA-
BEPraroIxcs JIATEIbHON MMMOOMIH3amy. Pe3ymsrars
CIEKTPAJIbHOTO aHAJIN3a MTPUBENICHBI B TAONIHIIE 2.

Pacuersl TpPOLEHTHBIX COOTHOLIEHUNH B pas3HbIe
CPOKH MOCIIe MMMOOMIN3aluu Ha (OHE UHDBEKIMH Ta-
ypHHa TOoKa3aiu, 9To obmas MomHocTh TP B wacTot-
nom cnektpe (T, T)) camsunace na 3,5% (p<0,05), a
B IIEpUO] TO_ T, nokasarenu 001eil MOIIHOCTH HE OT-
JUYAIACH OT KOHTPOJIA, a MOCKOJIBKY 001I1ast MOIIIHOCTh
CIIEKTPa OTpakaeT CyMMY BCEX €ro KOMIIOHEHTOB, TO B
(U3MOIIOTUYECKOM CMbICIIE ITPOU3O0IILIA TTOTHAS JeIeH-
TpaTu3amus TPOIECCOB PETYIAIHNH, BOCCTAHOBICHUE
JESITEIbHOCTH CEPAEUHO-COCYIUCTON cucTeMbl. Boc-
cTaHoBjeHUuEe BblcokoyacToTHOro HF koMmmonenTta B
CIIEKTPE PUTMOTrpaMMBbI Il TpyNmBl JKUBOTHBIX POU30-
LIJIO yKe Ha 7 JIeHb 10ocie UMMOOUIH3aui. AOCOIIOT-
nas Benmuuna (T T)) camsunace na 25,7% (p<0,001),
a Ha 14 nmewps momeicmiiachk 1o 36,8% (p<0,001), uro
CBHJIETENBCTBYET O IPEBAIMPOBAHUU IIapaCUMIIATH-
4ecKuX 3QPEeKTOB B NEPUOJ] PeJIaKCaLMHU MOCIIe CTpec-
coBoro Bo3aenctBusa. Kommnonentsl LF u VLF B criek-
tpe T, T, yBennmumnucey Ha 23,1% (p<0,001) n 10,9%
(p<0,001), cooTBeTCBEHHO, OJHAKO YyX€ Ha 7 J€Hb Ha
¢doHe BHYTPHOPIOIIMHHOW HHBEKIMU TaypuHA CHH-
3WJINCh 70 HOpMBI, a Ha 14 neHp cocraBunu 25,0%
(p<0,001) m 19,8% (p<0,001), coorBecTtBenHo. IIpo-
BEJICHHBIN CIIEKTPaJbHBIA aHAIN3 COCTABIAIONIUX 00-
el MOIHOCTH CIIEKTPa y CTPECCUPOBAHHBIX KPBIC HA
(doHe exeTHEeBHOUW MHDBEKIIMH TaypHHA BBISIBHII OJaro-
TBOPHOE JE€UCTBHE 3TOM aMUHOKHUCIIOTHI Ha YIy4YlllEHHE
aJanTalMOHHBIX BO3MOKHOCTEH OpraHm3Ma IJIs Hpo-
THBOCTOSIHUA CTPECCOTeHHBIM (hakTopam. [Ipu paccmo-
TPEeHHUH TWHAMHKHU MHIEKca paBHOBecHus SVB y obenx
9KCIIEPUMEHTAIBHBIX TPYNI HAa Pa3HBIX dTamax Io-
CTPECCOBOTO MEPHOAA U MPOBEICHUH CPABHUTEIHHOTO
aHanmm3a aOCONIOTHBIX BeMWYuH cooTHomenus LF/HF
MMOKa3aHo, YTO MPHU AaKTHBAIIUU CHMIIATHYECKOI HEpB-
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HOHW CHCTEMBI MPOUCXOIUT MOBBIIIIEHNE KOdPPuimeHTa
CHMITIaTO-BarajlbHOTO OajlaHca, B YaCTHOCTH, COOTHO-
mrerue mormHoctu LF/HF BonH, HuskouactoTHoi (LF)
BOJIHBI K MOIITHOCTH BOJIH BbIcOKOH yactoThl (HF) cra-
HOBUTCA BbIe eAWHHUIBL. Ha puc. | mokasaHsl cpas-
HUTEJIbHBIC BENHMUNHBI K03 duruentoB SVB yka3biBa-
IOLI[ME, YTO CPa3y MOCIIe MMMOOHIN3ALNN TPOUCXOTUT
BCIUIECK CHUMIIATHYECKHUX peakuuii y obeumx Trpymnm,
spue BeIpakeHHbIA y I rpynmel B cpapaennu co II (T))
Ha BCcex aramax skcnepuMmenra. Hopmanuzamus LF/HF
cooTHommeHus y Il rpynmel >KMBOTHBIX HACTyHaeT ykKe
Ha 7 J€Hb MOCJIEe NMMMOOMIN3ANN, YTO YKa3bIBaeT Ha
HOPMAJIM3AINI0 JEATEIbHOCTH CEepPACUYHO-COCYIUCTOM
CHCTEMBI, TENEeHTPATN3AIHNIO IPOLECCOB PEryISAIUN U
BOCCTAHOBJICHHE aBTOHOMHOTO KOHTYpPa PETyJIsALNN.

SVB
1.50
1.30
T
1.10 l
0.90
0.70 I
1N !
0.50
T0 T1 T2 73 T4
[m 1 group 0.65 1.23 0.84 0.73 0.70
|41 group 0.65 1.09 0.74 0.68 0.63

Puc. 1. [Junamuxa unoexca pasnosecus SVB na pasnvix
9Manax y 06eux ucciedyemvlx epynn

0003HAUEHUS. HA OCU OPOUHAM NOKA3AHbL ADCOMIOMHbLE
snauenus SVB, na ocu abcyucc - smanvt ucciedo8anus

IlockonbKy clieKTpabHbIN aHAIU3 MO3BOJISET Pa3io-
JKUTh PUTMOTPAaMMY Ha COCTABIISIOIINE €€ BOIHBI ¥ KOJIH-
YECTBEHHO OIICHUTH BKJIAJ KaKJON U3 HUX, a TAKXKe OIle-
HUTHh COCTOSIHHE MEXaHHM3MOB BETCTATHBHOMN PETYIALNU
¢uznonormuecknx (GpyHKIMHA B OpraHU3Me, B TOM YHCIIE
0COOEHHOCTEH HEHPOTyMOPATbHON PETYISAUN Cepama 1
B3aMMOJICHCTBUS CHMIIATHIECKOTO M MAapaCHMITaTHIECKO-
IO OT/IEJIOB BET€TaTUBHON HEPBHOM CHCTEMBI, pACCMOTpeE-
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Puc. 2. Ilpoyenmnoe coomnouwenue cnekmpaibHvlx HOKazameinetl.
Ipoyernmmuvle coomHoweHus 8bIYUCIEHbl U3 0Ouell MowHocmu yacmomuoeo cnekmpa (TP)
obosnauenus: HF, LF u VLF - 8blcOKO-, HU3KO- U OYeHb HUZKOYACMOMHbLE KOMNOHEHMHbI CHeKmpd,
T ) T ; T b T Y T |, —omanovl Uccneo0o6anus

HBI 1 npoaHanu3uposansl 3HaueHuss VLF, HF u LF Bonn
1 BBIYHMCIICHBI WX TPOIECHTHBIE COOTHOIICHMS Ha BCEX
JTarax MCCIEeJOBAaHMSA HA OCHOBE KOTOPBIX COCTABIICHBI
JIarpaMMBbl ITPOIIEHTHOTO COOTHOIICHHSI CHEKTPAIBHBIX
ToKazaTesnell B JUHAMHKE aJlalTaluy JUIS UCCIEAYEeMbIX
rpymi (puc. 2).

Ha pucynxke 2 nokazano npeBanupoBanue LF u VLF
xoMmoHeHTOB B | u I rpynmax cpasy mocie mMMoOnH-
3allM B CPABHEHHHU C KOHTPOJIEM, YTO CBHICTEIILCTBYET
00 ycuieHuH cuMnarndecknx 3(QexToB, CBI3aHHBIX C
MMMOOMIIN3aIHEl )KUBOTHBIX, BO BPEMsI KOTOPOH ITpowHcC-
XOIUT MOOMIM3anusi (PyHKIIMOHAJIBHBIX BO3MOXHOCTEH
Cep/IeuHO-COCYANCTOH cucTeMbl. Ha mocnenyromux 3ra-
Iax y CTPEeCCHPOBAHHBIX >KUBOTHBIX | TpymIisl mmpowmc-
XOJUT HEKOTOPBIH CIIaj HANpPSHKEHHOCTH M yBEIHMUYCHUE
yaenbHoro 3Havenus HF xommonenta (T, I rpynma). Oxn-
HAaKo, TIOJIHOTO BOCCTaHOBJICHHUS] paBHOBECHUS CUMITIaTHYe-
ckux (LF, VLF) u mapacuMmaTudeckoro cOoCTaBIISIONINX
He Habmomaercs naxe Ha 14 nens (T, 1 rpynma). ITpu pac-
CMOTPEHUH CIEKTPOrpaMMBbl JKHBOTHBIX, ITOJIY4aBIINX
©)KETHEBHO TaypHH, HAOIIOIAETCSI TIOJIHOE BOCCTAHOBIIC-
HHUE CHMITaTO-11apaCUMIIaTHYECKOTO PABHOBECHS yrKe Ha 7
JIEHb (T3 Il rynma.), a Ha 14 gens (T 4) HaOJIIOaeTcs Iaxe
npeBanmpoBanue BbicokoyactoTHOro (HF) xommonenra,
YTO, TIOBHIMMOMY, CBS3aHO C TOPMO3HBIMH BIMSHHSIMH
JMMOMYECKHUX CTPYKTYp M KOPbI Ha aBTOHOMHBIN KOHTYpP
(MoTOpHOE SAPO OIMY’KAAIOIIEr0 HEpBa, COCYIO-IIBUTra-
TEJIBHBIN U JIBIXaTeNIbHBIM LEHTPBI IPOIOITOBATOTO MO3-
ra) [1,2,7] B perymsmun BUCHEpaTbHON chepbl OpraHu3-
Ma JuIsi BOCCTAHOBJIEHHs romeoctasa. llpemnmonaraercs,
YTO TPH €KECJHEBHOM MPUMEHEHUH TaypHHA B YCIOBHIX
TICUXO3MOLIMOHAJIBHOTO CTpecca IMPOMCXOANUT YITydllle-
HHUE OOMEHHBIX ITPOLIECCOB U YCKOPEHUE 1Al TAIOHHBIX
CBOMCTB opranusMa. biarorBopHoe BimsiHHE TaypHHA Ha
Cep/IeYHO-COCYANCTYIO CUCTEMY TIPH CTpecce SIPKO BhIpa-
JKEHO M Ha CKaTeporpaMMax perpecuoHHON 3aBUCHMOCTH
4acToThl cepaednbix cokpamtenuii (UCC) (puc. 3).
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Puc 3. Cramepoepamma peepeccuonnoii 3asucumocmu
YCC (CR-Cardiac rate) y obeux uccnedyemuix epynn
npeocmaegienvl. NOTUHOMUHALbHBIN MpeHO, 00Cmosep-
HoCcmb peepeccuu u Koepguyuenm oemepmunayuu. Jlu-
Huu paszopoca nokasanwvl ¢ 5% nocpeunocmvio

Cpasnenun ckareporpaMmMm YCC y KUBOTHBIX, Iepe-
HECIINX cTpecc 0e3- U ¢ MPUMEHEHHEM TaypHHA BBISIBUIIO
TIOJHYI0O HOPMAJIM3AIMI0 PUTMA C MEHEE BBIPaKCHHBIM
YUYaIICHHEM B IIOCTPECCOBOM IIEPUOAE y KUBOTHBIX Il
rpymmbsl. Y o0eux Tpynm Npu UMMOOMIM3AINHU TTPOHC-
XOJWUT YYaIleHHE CEpICYHOIO PHUTMA, OJHAKO Y TIIep-
BOHW Tpymisl HaOmonaeTcs Oomnbiast Bapuanus YCC u B
MIPOIICHTHOM OTHOIICHHWU PA3HHULA MEXIy I'pyNIaMH B
nepBblit genb cocraBuia 8,3%, Ha 7 neHb 8,9%, a Ha 14
neHb 8,5%. Koapoumment nerepmunanmu (R), koropsrid
Ha JAHHOH MOJIENHN BhIpakacT JUHAMHKY NPUYUH 10 3a-
BHCHMOCTH MEX]ly TPYIIaMHu, OKA3aJICs BBIIIC y TIEPBOM
rpymmsl. bonbimoe 3Hauenne R ykaspiBaeT Ha aeTepMu-
HAIMIO CEPACYHBIX COKPAIICHHH, T.e. CBHICTEIBCTBYET
o 3HauutenbHOoi Bapuanuu YCC naHHON TIpynibl >Kd-
BOTHBIX, B CBSI3M C HEOOXOAMMOCTBIO 3aTpaThl OOJIBIINX
9HEPreTUYECKNX PECYPCOB IS TMOICPKAHUS ONTHMAITb-
HOTO COCTOSTHMS (JyHKIIOHUPOBaHUs oprannsma. Cremyer
TIPEATIONOKHUTD, YTO TAYPHUH CIIOCOOCTBYET BOCIIOTHEHUIO
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3HepFCTI/I‘IecKI/IX 3anaT, CBsI3aHHBIX C J'IIO6BIM TIICUXO-
SMOLIMOHAJIBHBIM HaHpH)KeHI/IeM, nu HpI/IeM 3TOTO Hpe-
napaTa MOXET HpeIlOTBpaTI/ITI) IIaTOJIOTMYCCKHUEC CABUTU
B OpraHusMe, IPOBOLUPYEMBIEC IICUXOAIMOLMOHAIBHBIM
HaMpsDKEHHUEM, TPOTUBOAEHCTBYS Pa3BUTHIO CTPECCOBOI
00s1e3HN.
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SUMMARY

RESTORATION OF SYMPATHO-PARASYMPA-
THETIC BALANCE IN HEART RATE VARIABIL-
ITY IN THE DEVELOPMENT OF PSYCHOEMO-
TIONAL STRESS AGAINST THE BACKGROUND
OF TAURINE IN EXPERIMENT

'Avetisyan E., 'Petrosyan A., 2Avanesyan L.,
“Shogheryan S., *Saakyan N.

'L.A. Orbeli Institute of Physiology at the National Acad-
emy of Sciences of Armenia; >Armenian State Pedagogi-
cal University, Yerevan, Armenia

In this fragment of the study, the change in the ratio
of low (LF) and high frequency (HF) waves to the heart
rhythmogram during prolonged immobilization (5 hours)
of sexually mature white non-linear rats was studied by
spectral analysis of heart rate variability, which causes
psychoemotional stress and the accompanying vegetative
equilibrium shift, indicating on the dysregulation of the
sympatho-parasympathetic balance without and against
the background of daily intraperitoneal injection of tau-
rine (50 mg/kg) and its participation in the mechanisms
of adaptive processes in the early poststress period (from
1 to 14 days).

Spectral analysis of both absolute and relative indices
of the I-th group (stress without taurine) revealed signifi-
cant shifts in the frequency spectrum. On the first day after
immobilization, the total power of the spectrum decreased
by 4.3%, the HF component by 33.3%, and the level of
VLF and LF-components increased by 25.5% and 25%,
respectively, compared to the norm. On the 14th day after
the immobilization, there is a decrease in tension, but the
LF component is still above the norm by 5%. Calculations
of the percentage ratios of the absolute values of the spec-
trum at different times of the post-stress period against the
background of taurine injection showed that in the ini-
tial stage (immediately and on the first day after stress)
a strong shift of activity toward sympathization occurs,
and the absolute value of LF and VLF in the spectrum
increased by 23,1% and 10.9% respectively. However,
the complete restoration of the vago-sympathetic balance
with the daily application of taurine occurs already on the
7th day after immobilization. The beneficial effect of tau-
rine on the cardiovascular system was revealed when ex-
amining the scatterogram of the regression dependence of
the heart rate, which revealed a smaller variation in heart
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rate and its stabilization on the 7th day after immobiliza-
tion.

Thus, the use of taurine immediately after stressful
reactions is necessary to accelerate adaptive processes in
the early post-stress period to prevent the development of
stress pathology.

Keywords: psychoemotional stress, spectral analysis,
heart rate variability, taurine.

PE3IOME

BOCCTAHOBJIEHUE CUMIIATO-ITAPACUMITATH-
YECKOI'O PABHOBECHSI B BAPUABEJIBHOCTHU
CEPIEYHOI'O PUTMA IIPU PA3BBUTHH IICUXO3-
MOIIMOHAJIBHOI'O CTPECCA HA ®OHE ITPUME-
HEHUSA TAYPUHA B SKCIIEPUMEHTE

'ABerucsin J.A., 'Tlerpocsn A.A., 2ABanecsn JLI.,
Morepsin C.A., 2Caaksin H.A.

"HUnemumym usuonocuu um. axao. JI.A. Opbenu HAH
PA; *Apmsancruil 20cyoapemeennlil neda2o2uyeckuil yHu-
sepcumem, Epesan, Apmenus

B mccnenoBaHuM METOOM CHEKTPAlIbHOTO aHAIHM3a
BapHaOMUIBHOCTH CEPJACYHOr0 PUTMa H3Y4YCHO H3MEHe-
HHe cooTHomeHus Hu3Ko- (LF) u BeicokouacToTHbIX (HF)
BOJIH B PUTMOTpaMMe Ceplla NMpH JIUTENbHON NMMOOU-
nu3anuu (5 4acoB) MOJOBO3PENbIX OENbIX HETUHEHHBIX
KpbIC 0c3 U Ha ()OHE CKCAHCBHOW BHYTPHOPIOIIUHHOMN
UHbEKIMH TayprHa (50 MI/KT) U €ro y4acTHe B MeXaHH3-
Max aJIalTalliOHHBIX MPOLIECCOB B PAHHUI MOCTCTPECCo-
BBl niepuos - ¢ 1 mo 14 neHs.

CrnexTpaibHbIH aHallM3 Kak aOCOJIOTHBIX, TaK U OT-
HOCHUTENBHBIX TOKazareneil I rpynmer (ctpecc 6e3 Ta-
ypUHA) BBIABWJI 3HAYUTEIbHBIE CABUIM B YacTOTHOM
criekTpe. B nepBblii eHb nocie MMMOOWIIN3AIY 001ast
MOIIHOCTh CTeKTpa cHu3miack Ha 4,3%, HF xommoHeHT
- Ha 33,3%, a ypoBeHb oueHb HU3K04acTOTHIX (VLF) u
LF-KOoMIIOHEHTOB MOBBICUJICA 0 CPABHEHHIO C HOPMOM
Ha 25,5% u 25%, coorBercTBeHHO. Ha 14 neHp mocie
UMMOOMJIM3ALMK TIPOMCXOAUT CIaJ HANPSHKEHHOCTH, HO
LF-koMNOHEHT elie HaXoauTcs Bbille HOpMBI Ha 5%. Ha
¢one unbekmu taypuna (11 rpymnma) cpasy u B 1 aeHb no-
CIIe cTpecca MPOUCXOUT CHIIBHBIN C/IBUT aKTUBHOCTH B CTO-
poHy cummaru3anuu u abcomorHas BenuunHa LF u VLF B
crniektpe yBenuauBaectst Ha 23,1% u 10,9%, cooTBeTCTBEH-
HO, OJTHAKO NOJTHOE BOCCTAHOBJIEHHE Baro-CUMITaTHYECKOTO
OasiaHca NpH KETHEBHOM TPUMEHEHUH TaypUHA ITPOUCXO-
JIMT Ha 7 JIeHb Toclic uMMoOmm3anuu. [Ipu paccMorpernn
CKaTeporpaMMbl PErpPEeCCHOHHON 3aBUCHMOCTH YacCTOTHI
cepreunslx coxparieHuit (UCC) BbIsiBIEHa MEHbIIIAS BapHU-
amst YCC u ee crabmmmsanys Ha 7 JIeHb 10CIe UMMOOU-
JIU3AIHN.

Takum 00pa3om, MpUMEHEHHE TaypHHA Cpa3y Iocie
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CTPECCOBBIX peakIi HeOOXOAUMO TSl YCKOPEHHUS ajar-
TaLMOHHBIX IIPOLECCOB B PAHHUI IOCTCTPECCOBBIH NEPU-
OJl AJIs1 IPEJOTBPAILCHUS] PA3BUTUS CTPECC-IIATOJIOIUHU.
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THE ROLE OF NON-PROFIT ORGANIZATIONS
IN HEALTHCARE SYSTEM: WORLD PRACTICE AND GEORGIA (REVIEW)

Verulava T., Jorbenadze R., Dangadze B.

Health Policy and Insurance Centre, Ilia State University;
G. Chapidze Emergency Cardiology Center, Thilisi, Georgia

The health care market is substantially different from
other fields of the economy. Therefore the behavior of
health care providers operating in the health care mar-
ket is different. This difference is related to the form of
ownership. In general the market is maximally oriented
on a profit, but in the healthcare market there are several
forms of ownership of medical organizations: Nonprofit,
For-profit, State-owned, Public-private partnership. Such
diversity is mostly due to the particularities of the medical
market. However, there are predominantly two forms of
ownership in Georgia: for-profit and state-owned.

The aims of the research: assess the role of non-profit
hospitals in health care system; review the characteristics
of non-profit hospitals, namely how their behavior differs
from commercial hospitals; assess the situation in Geor-
gia with regard to non-profit hospitals at the healthcare
market; what recommendations could be provided to im-
prove the existing situation?

Material and methods. Methodological basis for the
study was the existing literature about non-profit hospi-
tals, relevant legislation, normative acts of The Ministry
of Labour, Health and Social Affairs, healthcare statistics
and statistical data of the Center for Disease Control and
National Bureau of Statistics of Georgia.

Results and their discussion. There are several forms
of ownership of medical organizations: Nonprofit, For-
profit, State-owned, Public-private partnership. Such di-
versity is mostly due to the particularities of the medical
market. However, there are predominantly two forms of
ownership in Georgia — for-profit and state-owned.

One of the forms of ownership of health care organi-
zations is the state-owned, also called the public medical
institutions. The owner of such an organization/institu-
tion is the state, both on the federal and municipal levels.
Hence, there are federal and municipal hospitals.

Owners of private, commercial medical institutions
are individuals. They are established for commercial pur-
poses and the primary aim of such organizations is to gain
a profit. These organizations themselves can be divided
in several forms: Individual private enterprises, Limited
liability companies, Joint-stock companies.

Contemporary hospitals were developed in the mid-
dle ages by religious organizations and local community
unions, which were charitable entities. At the initial stage,
hospitals were taking care for the poor population, or-
phans, mentally ill persons and patients with communica-
ble diseases. The members of these societies did not have
an adequate sanitary conditions in their homes for proper
treatment. Unlike the poor, the rich and the wealthy had
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their own doctors and did not require the services of hos-
pitals. Therefore in European countries, as well as in US,
nonprofit hospitals were created in order to provide cer-
tain services to the poor and the deprived. Such hospitals
were mostly funded by donations [4].

In the 20th century, the advancements in healthcare
technologies led to the development of emergency and
in-patient hospitals. As a result the role of hospitals was
changed. The Hospital became a place for professional
medical practice and appropriate treatment of patients.
With the function of the hospitals changing, their funding
mechanisms changed as well. If previously a significant
part of the financing came from charity funds and dona-
tions, after the changes the expenses of the patients be-
came the main source of revenue for the hospitals, in ad-
dition to state and private insurance companies. Thus, the
charity hospitals became the nonprofit (non-commercial)
hospitals [5].

The most widespread form of ownership of health
care organizations is the nonprofit one. The advantageous
development of nonprofit hospitals is evident in Euro-
pean countries (mostly characterized by universal health
care system), as well as in more liberal states such as US
(where health care is mostly considered as a medical mar-
ket). In Europe, nonprofit hospitals make more than 70-
80% of the hospitals. Similarly, in US, 57% of the hos-
pitals are nonprofit, while 26% are state-owned (public)
and private for-profit hospitals represent only 17%. Most
of the physicians have private practice in profit and non-
profit hospitals [1].

For-profit
17%

Not-for-profit

57%

Fig. 1. Forms of Ownership of Hospitals in USA

Source: American Hospital Association. Hospital Sta-
tistics, various editions: 1986, 1995-1996. 2007

Contrary to the above-mentioned, only two forms
of ownership has developed in Georgia. But, we should
not disregard one important fact: before sovietization of
Georgia, charity hospitals existed in Georgia as well. For
example, in Tbilisi, on the place where the former 9™ hos-
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pital was situated, stood an infirmary next to the church
of Andrew the Apsotle, where the famous Georgian poet
Vazha Pshavela passed away. The mentioned infirmary,
like other infirmaries of the time, was a nonprofit hospital.
After 1921, with the eventual soviet occupation of Geor-
gia, nonprofit hospitals became state-owned healthcare
organizations [9]. As a result, during the soviet period,
there was only one form of ownership in Georgia — state
ownership. After regaining independence, private hospi-
tals were added as well. Thus, at present, there are only
two extremely radical forms of ownership of health care
organizations in Georgia — state-owned and private [2,10].

Hence, we can say that since soviet times, Georgia
has been off the path, which the European countries took
in terms of developing the health care system (forms of
ownership of healthcare organizations is one of the char-
acteristics of the health care system).

Very often, the word ‘nonprofit’ is misinterpreted and
it is considered that such organizations do not represent
profitable enterprises. As a matter of fact, nonprofit, as
well as for-profit, or even the state medical institutions
attempt to make a profit. They only differ in the way they
distribute the profit. Nonprofit hospitals are managed and
run by boards composed of physicians, society represen-
tatives, and managers. The profit hospitals are managed
by shareholders. To be more precise, nonprofit medical
institutions do not distribute the profit to the owners or
the shareholders, unlike the for-profit medical institutions.
The profit gained by their work is distributed and spent
on improvement of medical services that the hospital pro-
vides, acquisition of tools and equipment for diagnostics,
increasing the salaries of the medical personnel of the
hospital [8].

Besides the historically advantageous environment,
nonprofit hospitals in western countries had significant
support from the governments. As the non-profit hospi-
tals provide service to poor and low-income patients, their
activities are considered to be charity. Therefore, their in-
come and property is exempt from taxes.

The tax benefits do not apply to profit hospitals. Fur-
thermore, profit hospitals have no right to receive public
donations. Donations are given to the non-profit hospitals
to provide medical service to vulnerable population.

In the USA, as in many other countries, non-profit
hospitals were established for provision of medical ser-
vice to the poor population. The main source of funding
for them was donations. Despite increasing the portion
of the state and private insurance, the greater part of the
population is still uninsured. Correspondingly, non-profit
hospitals provide medical service to those people with no
capacity to pay [11].

In Western Europe and US, trust in nonprofit medical
services developed over the years also played a role in the
existence of non-profit hospitals. On the medical markets,
where consumers are less informed and do not have rel-
evant education on the needs of healthcare services, the
great importance is attached to the trust-based relations.
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The patients tend to trust towards nonprofit hospitals
more than for-profit ones, as the latter are not focused on
the profit and doesn’t strive to take advantage of the pa-
tients’ lack of information.

In addition, the society overlooks the performance
and governance of nonprofit hospitals. Their policy is
more flexible for implementation of the activities such as
provision of expensive medical service. In the non-profit
hospitals doctors have more possibilities to independently
define the hospital policy, service provision, purchase
the need medical equipment and services. Due to this,
non-profit hospitals better correspond to the financial
interest of doctors. In contrast to this in profit hospi-
tals the gain is basically divided between shareholders
and state taxes; thus, the motivation of doctors is rather
low. Therefore, the factor of trust, public benefit, and
financial interest of doctors is main basis for high num-
ber of non-profit hospitals.

The popularity of nonprofit hospitals is evident in cer-
tain cases, as 70% of US patients prefer nonprofit hospitals,
while only 13% go to for-profit ones. Even the medical per-
sonnel prefer the nonprofit hospitals, as the majority of them
work in nonprofit health care institutions [1].

Profit and non-profit hospitals differ from each other
in their organizational behavior. The aim of profit hos-
pitals in contrast to non-profit hospitals is more precise,
namely, to get as much profit as possible. The goal of non-
profit hospitals is multiple, that makes their monitoring
very difficult. Various stakeholders of non-profit hospitals
— medical personnel, council members, managers, staff
and society — they often have a very different and even
conflicting goals. The approaches are different too as how
to divide the gain of non-profit hospitals.

Profit hospitals try to define prices for medical service
with the purpose of maximum gain [3,6,7]. Non-profit
hospitals set such prices for medical services which cover
the cost of provided services.

Legal forms of non-profit legal entities in Georgia

It was mentioned above that one of the reasons con-
tributing to the development of nonprofit hospitals in the
Western countries was the exemption from taxes. Thus,
according to the internal revenue code/tax code of Geor-
gia, nonprofit organizations, which undertake charity ac-
tivities benefit from tax privileges. Charity organizations
are exempt from corporate income tax.

Additionally, the civil code of Georgia defines the def-
inition of nonprofit (non-commercial) entities/organiza-
tions: “organization, the aim of which is non-commercial,
the primary motivational factor of which is not gaining
profit, represents a non-commercial entity of public law”.
Despite the fact that the non-commercial entity cannot, by
default, oriented on commercial activity, it can engage in
auxiliary economic activity. Profit gained from such ac-
tivities should be used for achieving the ultimate aims of
the entity and cannot be divided among or used by the
founders, members, donors or the management of the en-
tity.
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Despite the fact that an entry about nonprofit enti-
ties and their exemption from taxes exists in the inter-
nal revenue code of Georgia, sheer existence on paper is
not enough for the development of nonprofit hospitals in
Georgia. As the nonprofit health care institutions in Geor-
gia are underdeveloped, we can claim that there is a lack
of motivation for the existence of such institutions. Fur-
ther elaboration of tax benefits and privileges in the rev-
enue code is necessary based on European experience. It
is expedient to increase the role of nonprofit hospitals on
Georgia’s health care market.

Types of owners of hospitals in Georgia

According to data from 2013, 88,6% of the hospitals
are private for-profit, among which 41,1% is owned by in-
surance companies, 29,1% by individuals, 18,4% by other
types of companies and 8,2% is state-owned [9]. Mostly
specific medical institutions and psychiatric establish-
ments are state-owned.

State-owned
(8.2%)

Other{3.2%)

Owned by
insurance
panies (41.1%)

Pivate, owned by
other types of
companies (18.4%)

Private, owned by
individuals (29.1%)

Fig. 2. Forms of Ownership of Hospitals in Georgia

Source: Hospital Sector in Georgia. Transparency In-
ternational — Georgia, Tbilisi. 2012

More than 80% of hospitals are owned by three private
insurance companies (Aldagi, GPI- holding, and Aversi/
alfa). Private Insurance Company Aldagi owns 49% of
the hospitals. Insurance Company GPI-holding owns 255
of hospitals. Insurance Company Alfa owns 17% of hos-
pitals [9].

It is important to take note of the following problems
of the health care sector of Georgia: Most hospitals have
fewer than 50 beds (34% of the hospitals have between
11-20 beds; 17% - between 21-30; 41% - between 41-50).
According by international experience, a hospital with
fewer than 50 beds cannot become for-profit. It is equally
important to highlight that certain types of health care ser-
vices are not profitable, thus the owners of the hospitals
have less interest to fund expensive services. Therefore,
insurance companies that own hospitals may not bear ex-
penses for such types of medical service.

Besides the above-mentioned forms of ownership of
health care institutions, public-private partnership is also
widespread in developed countries. Such ownership rep-
resents a partnership between the state and private own-
ers aimed at reaching the priority aims of development of
the health care system by dividing yield, costs and risks
among themselves based on long-term, voluntary deci-
sions. One of the forms of such a partnership is leasing the
state property. In such cases, the state leases the buildings
and facilities, as well as the equipment that it does not use
to a private business.

176

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

It is worth noting that a public-private partnership in
the health care system is being planned. Private enterpris-
es will be obliged to co-operate with the state and man-
age, own and operate the hospitals based on the public-
private partnership principle. Due to lack of legal base,
the Ministry of Economy is currently working on the new
legislation dealing with this matter.

Conclusion. Therefore, unlike regular markets, the
health care market demanded the existence of differ-
ent forms of ownership, which comprises private non-
profit, private for-profit, state-owned, as well as pub-
lic-private partnership organizations. The first steps
taken towards public-private partnerships in Georgia
are definitely a positive signs. However, it is necessary
to promote other forms of ownership as well, particu-
larly nonprofit health care organizations. On Georgian
health care market the non-profit hospitals are few. It
seems that there is no sufficient motivation for func-
tion of non-profit hospitals. Despite the fact that Tax
Code envisages tax benefits, it’s only on the paper and
doesn’t provide maximum result. Different forms of
ownership of the medical organizations will increase
the competition between different forms of ownerships,
which will improve access to health care services. Most
importantly, this will bring Georgia closer to the expe-
rience of the European countries.
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SUMMARY

THE ROLE OF NON-PROFIT ORGANIZATIONS
IN HEALTHCARE SYSTEM: WORLD PRACTICE
AND GEORGIA (REVIEW)

Verulava T., Jorbenadze R., Dangadze B.

Health Policy and Insurance Centre, llia State University,
G. Chapidze Emergency Cardiology Center, Tbilisi, Georgia

The health care market is substantially different from
other areas of the economy and therefore the behavior of
health care providers operating in the health care market is
different, which is mainly related to the form of ownership.
If the market is mainly characterized by the pursuit of maxi-
mum profit, medical services market has for some public
good features. Because of this, non-profit hospitals in west-
ern countries are considered as an alternative form of com-
mercial hospitals. The purpose of the research was to study
the role of not-for-profit hospitals, and in this regard examine
the situation of the medical market in Georgia.

The existing literature about non-profit hospitals, rele-
vant legislation and statistical data, scientific articles, and
other related works.

The majority of the hospitals in Georgia represent prof-
itable (commercial) organizations. 41,1% of the hospitals
owned by private insurance companies, 29,1% by individu-
als, 18,4% by other types of companies, 3,2% by other forms
and 8% is state-owned. In contrast to this, more than 50%
of the healthcare system of West Europe as well as USA is
composed of non-profit (commercial) hospitals.

In Georgia there is no sufficient motivation for operat-
ing of hospitals as non-profit organizations. It is necessary
to further adjust tax benefit in the Tax Code of Georgia and
share European experiences. It is reasonable to increase
the role of non-profit hospitals on the health care market
that will increase accessibility to healthcare services for
population and moreover. It will bring Georgian health-
care system close to the experience of civilized world.

Keywords: Healthcare, Non-profit Hospital, Com-
mercial Hospitals, Ownership.

PE3IOME

POJIb HEKOMMEPYECKHUX OPTAHM3AIIMI
B CUCTEME 3JIPABOOXPAHEHUSA: MUPOBAS
INPAKTUKA U I'PY3USA (OB30P)

Bepyaasa T.H., [:xopoenanse P.A., lanranse b.b.

Hucmumym 30pasooxpanenus u cmpaxosanus, 1ocyoap-
cmeennviii Ynusepcumem Hnuu; Llenmp neomnodicnou
kapouonoeuu um. I Yanuosze, Tounucu, Ipy3zus

PpIHOK 371paBOOXpaHEHUS CYIIECTBEHHO OTIMYAETCS
OT JAPYyrux o0nacTeit SkoHOMUKH. [loBeieHHE MTOCTaBINHU-
© GMN

KOB MEAMLMHCKHUX yCIYT pa3inyaeTcs B 3aBUCUMOCTH OT
(hopMbI cOOCTBEHHOCTH. B ciyuae, korjga pelHOK Xapak-
TepU3yeTcs CTpeMIICHHEM K MaKCUMalIbHON TPUObLUTH, Ha
PBIHKE MEAMLIMHCKUX YCIYI HEKOTOpPbIE M3 HUX HMEIOT
4epThl OOIIECTBEHHBIX Onar. BBuay uero Hexommepuye-
cKUe OOJIBHMIIBI B 3allaJHBIX CTPaHAaX PacCMaTpPUBAIOTCS
Kak albTepHaTHBHAs (opMa KOMMepUECKUX OOJIBHUIIL.

Ienbro Mccne0BaHuA SIBUIOCH ONPEACICHUE PO He-
KOMMEpUYECKUX OOJbHUI] HA METULIMHCKOM phIHKE B [ py3un.

[Ipoananu3upoBaHa PETPOCIEKTUBHAS U TEKyIlas
JUTEepaTypa U CTaTUCTHUYECKUE JaHHbIE KacaTelbHO Jes-
TENbHOCTH HEKOMMEPUYECKUX OONBHUIL.

BonbumacTBO OONIBHMIL B [py3um SIBISIOTCS TIpHU-
OBUTBHBIMU  (KOMMepueckue) opranusanusaMu. 41,1%
GONBHUI] MIPUHAJICKAT YAaCTHBIM CTPAXOBBIM KOMIIaHU-
s, 29,1% - ¢usuueckum nunam, 18,4% - pasauuHbIM
KkommaHusaM, 8% - rocynmapcrsy 3,2% - npyrue ¢popmsl. B
Sanaanoit EBponie u CILIA 6omee 50% OOMbHHMIL SABIISIOT-
Cs1 HEKOMMEPYECKHMH.

CrnemyeT OTMETHTb, YTO B ['py3un HET NOCTaTOYHOM
MOTHBalMM JJisi paboThl OOJBHUI] B KaueCTBE HEKOM-
Mepueckux opraHusanuid. HeobxoquMo HCIoap30BaHNE
HAJIOTOBBIX JIBTOT B HAJOrOBOM Kojekce Ipy3um u eB-
PONENUCKOro OnbIThl. Pa3yMHO yBEIUYUTH POJIb HEKOM-
MEpUECKUX OOJILHHI[ HAa PBIHKE 3IPaBOOXPAHEHUs, YTO
00JIeryuT AOCTYIHOCTh YCIYT 3APaBOOXPAHEHUS I Ha-
CeJICHHs] U MPHOIM3UT CUCTEMY 3JpaBooXpaHeHus [py-
31U K OTIBITY IUBUJIN30BAaHHOTO MHpA.
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