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

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieuaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH ObITH HE MEHEE IEeCATH U He 0oJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITh OCBELICHBI aKTYaJIbHOCTh IaHHOTO MaTepraa, MeTOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu npencTaBneHny B Ie4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIMYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUS H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CICAYIONINE Pa3ieibl: IeJh UCCIEOBAHNS, MaTepral U
METOJIbI, PE3yJIBTaThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHMIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBIeHbI.

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

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYCHUS Y€PE3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUINU OTEYECTBEHHBIX AaBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHaJIbD», TPUHATHIX MeXIyHapOAHBIM KOMUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle Ka)XI0H OpUIMHAIBHOM CTaThU MPUBOAUTCS Oubanorpaduyeckuil cnucok. B cnmcok nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHalbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a1(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke simTeparypsl CHauana NpUBOASTCS PadOTHI, HAIMCAHHBIC 3HAKAMHU
Ipy3MHCKOro andaBuTa, 3aTeM KUPWUIHLECH 1 narnHuned. CChUIKM Ha LIUTHPYEMble paObOThl B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BUJE HOMEPA, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITUCKE JIUTEePaTyphI.

9. ns momydeHus MpaBa Ha MyONMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOThI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHNE, HATMCAHHBIC MJIM HalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHICHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0# MpaBo COKpallaTh U UCIPaBIsATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IMPaBUJI CTATbU HE PAaCCMaTPUBAIOTCH.




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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EFFICACY OF THE ANTERIOR RESECTION IN MANAGMENT
OF ACUTE COLONIC OBSTRUCTION IN PATIENTS WITH RECTAL CANCER

Minasyan A., Sargsyan R.

Surb Grigor Lusavorich MC, department of colorectal surgery, Yerevan,
Yerevan State Medical University after Mkhitar Heratsi, department of coloproctology, Armenia

The treatment of rectal cancer (RC) continues to be one of
the most urgent problems of modern coloproctology as the
morbidity of this pathology is constantly increasing, and
in majority of European countries is 15-25 per 100 000
population [5] Acute colonic obstruction (ACO) is the most
common and serious complications of colorectal cancer.
If in case of the choice of surgical treatment methodology
and techniques for the colon cancer has reached a certain
level of consensus among different authors [3,9], then ap-
proaches for the treatment o frectal cancer complicated by
ACO are still an object of debate. For example, part of the
authors recommends a multistage approach with formation
of different types of unloading colostomies [7,8]. Other
authors insist on the application of radical surgery with
the imposition of end colostomy (Hartmann‘s operation),
positing this strategy as the ,,gold standard* for the treat-
ment ACO in patients with rectal cancer [1,6,12]. The main
disadvantages of Hartmann’s operation are the need for a
second major operation to reverse the colostomy which
sometimes is technically more difficult than the first one,
and the fact that 40-70% of patients do not have their colos-
tomy reversed, thereby significantly affecting their quality
of life [4,13]. Some researchers consider the possibility to
expand the indications for applying primery anastomosis
after radical surgery of ACO, pointing out the necessety of
intra-operative decompression of the colon [8,11]. These
strategy is explained by a tendency to accelerate the pro-
cess of full surgical recovery. Thus, the development of
optimal strategy for the surgical treatment of rectal cancer
complicated with ACO can be classified into the category
of actual problems in urgent coloproctology. The purpose
of the presented study is to improve the results of surgical
treatment in patients with rectal cancer complicated by an
acute colonic obstruction.

For this purpose we have compared two strategies for the
treatment of patients with rectal cancer: Hartmann’s pro-
cedure versus the anterior resection with loop ileostomy
and intra-operative decompression of the colon.

Material and methods. The presented research included
73 patients (study group) with rectal cancer who underwent
emergent anterior and low anterior resection of rectum
with loop ileostomy and intra-operative decompression
of colon at the Surb Grigor Lusavorich Medical Center
in the period of 2005-2013. Patients of this group were
compared to a group of 68 patients (control group) with
the same diagnosis who underwent Hartmann’s procedure
in our clinic for the same period of time. Exclusion criteria
were: peritonitis, perforation of the intestine, the presence
of distant metastases, severe comorbidities, All participants
were matched for age and sex and were also compared with
regard to baseline characteristics, including the American
Society of Anesthesiologists (ASA) score [10] was used to
compare the baseline characteristics in control and study
groups (Tables 1, 2).

Surgical techniques applied in control and study groups:
Anterior and low anterior resections were performed
according to generally accepted principles. The low ante-
rior resection included complete excision of mesorectum
and ligation of middle rectal arteries and veins. Before
the formation of primary anastomosis, we have used the
technique of intra-operative decompression of the colon.
The rectum was mobilized and then resected distal to the
tumor and inserted into a special sterile hermetic plastic
bag. After the colon lumen was opened (proximal to the
tumor) stool masses of the proximal colon were emptied
into the same hermetic bag and resection of the colon

Table 1. Patient characteristics in study and control groups

Age of the patients (in years) Study group Control group
Group mean with SD 60.6(13.7) 62.1(14.8)*
*.P=0.5330

Table 2. American Society of Anesthesiologists (ASA) score for the study and control groups
ASA score Study group Control group P value
ASAT 10/73(13.6%) 11/68(16.3%) 0.7869
ASATI 37/73 (50.7%) 35/68 (51.5%) 0.9246
ASA 11T 22/73 (30.1%) 20/68 (29.4.% ) 0.9279
ASATV 4/73 (5.4%) 2/68 (2.9%) 0.9880
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Table 3. Comparison of treatment efficacy for the study and control groups
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Hartman’s procedure Anterior resection P value
Reversal, n (%) 16/68 (23.5%) 69/73 (94.5%) P <0.0001
Combined major morbidity (%) 5%/68 (7,4%) 4*/73 (5,5%) P=0.6466
Days to reversal 234(26.6) 70(14.8) P <0.0001
Length of stay in days (resection) 18.1 (5.9) 17.8 (4.5) P=0.7337
Length of stay in days (reversal) 14 (2.2) 9(1.4) P <0.0001

*- Major morbidity is defined as Clavien-Dindo score >I1Ib

was performed proximal to the tumor. Then the plastic
hermetic bag (the size is selected individually) contain-
ing the tumor and feces was removed. The next step was
the formation of “end to end” sigmorectal anastomosis,
for which we have used a circular suture(compression)
staplers - Autosuture, Ethicon, AKA-4, ASK-29. An air
leak test was performed by rectoscope. In cases when
anastomotic leakage was revealed (11 cases) additional
silk sutures were placed. In all patients, decompression
of anastomosis was performed by loop ileostomy. In
postoperative stage anastomotic leakage was observed
in 4 cases. Clinically, this complication was manifested
by purulent discharge from the anus and presacral
drainages. Conservative measures helped to control this
complications within 10-15 days. Ileostomy reversal
oparations were performed 1.5-2 months after the first
operation.

Hartman’s procedure and reconstruction surgery were
performed according to the accepted standards of practice.

Results and their discussion. Table 3 shows the rate
of postoperative complications, rate of reversal surgery,
and time to reversal surgery in control and study groups.
Postoperative complications were assessed using 5-grade
system based on the modified classification of Cleivin
Dindo [2,10].

Among the 68 patients who underwent Harman’s proce-
dure only 16 underwent colostomy closure, whereas in
the study group only in 6 patients the reversal surgery was
not performed.

Two mortality cases were registered in each group. Causes for
the difference in the rate of reversal operations in both groups
(68/16 vs 73/67) are different and include severe comorbidi-
ties, simplicity and safety of ileostomy closure, death of the
patient, refusal of patients for the surgery, chemotherapy, acci-
dents. The median time from Hartman’s procedure to reversal
surgery was estimated as 234(26.6) days and the median time
from the anterior resection to reversal was 70 (14.8) days.
Results indicate significant shortening of the period before the
reversal surgery in the study group where patients underwent
anterior resection (P<0.05).

Thus, the technique of low anterior resection with intraop-

8

erative decompression and ileostomy that we have applied
for the management of patients with acute rectal obstruc-
tion, expands the indications for the imposition of primary
intestinal anastomosis, without increasing the rate of post-
surgical complications, improves outcomes, significantly
reduces the period of full recovery.
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SUMMARY

EFFICACY OF THE ANTERIOR RESECTION IN MANAGMENT
OF ACUTE COLONIC OBSTRUCTION IN PATIENTS WITH RECTAL CANCER

Minasyan A., Sargsyan R.

Surb Grigor Lusavorich MC, department of colorectal surgery, Yerevan,
Yerevan State Medical University after Mkhitar Heratsi, department of coloproctology, Armenia

The aim of this study is to improve the results of surgical treat-
ment of acute bowel obstruction caused by rectal cancer and
to reduce the period of full recovery of patients. The presented
research included 73 patients (study group) with rectal cancer
who underwent emergent anterior resection of rectum with
loop ileostomy and intra-operative decompression of colon.
Patients of this group were compared to a group of 68 patients
(control group) with the same diagnosis who underwent Hart-
mann’s procedure. There was no essential difference between

the two groups in the quantity of postoperative complications.
However the results indicate significant difference in reversal
rates and time to reversal. Thus, the technique of low anterior
resection with intraoperative decompression and ileostomy
that we used improves outcomes, significantly reduces the
period of full recovery.

Keywords: rectal cancer, acute colonic obstruction, ante-
rior resection of rectum.

PE3IOME

3®P®EKTUBHOCTH NEPEJIHEN PE3EKIIAN ITPH XUPYPTUUECKOM JIEYEHUA
OCTPOM OBTYPAIIMOHHOM HEIMMPOXOJIMMOCTH Y BOJBbHBIX PAKOM ITPSIMOM KAIIIKA

Munacsau A.M., Capresan P.C.

Meouyunckuu yeump “Cyp6 I pueop Jlycasopuu”, omoenenue kononpokmonocuu, Epesan;
Epesanckuii cocyoapcmeennviii meouyunckuil ynueepcumem um. M. I'epayu, kaghedpa xononpokmonoeuu, Apmerus

Pa3zpaboTka onTUManbHONH TAKTHKH XUPYPTHUYECKOTO
JIEYCHHS paka MPsIMOIl KHUIIKHU, OCIOKHEHHOTO OCTPOM
kumeyHoi Henpoxogumocteio (OKH) saBnsgercs akry-
aJbHOM MpoO6IeMoii B COBPEMEHHON YPTeHTHOH KOJIO-
MPOKTOJIOTHH.

Ilenp uccienoBaHus - yaydlIUTb PE3yJbTaTbl U CO-
KpaTUTh CPOKH MOJIHON XUPYPrUdecKoi peabunuramuu
OOJIbHBIX.

HccnenoBanue 0CHOBAHO Ha aHaNM3€ KIMHUYECKOTO Ha-
omronenus 141 6onpHoro OKH npu pake npsiMoit KMIIKH
C JIOKaJIM3alueil OIyXojiau Ha 7 ¢M BBIIIE Kpas aHyca. B
OCHOBHYIO KJIMHMYECKYIO T'PYIIy BKJIIOYEHBI 73 60ib-
HBIX, KOTOPBIM ObllIa BBITIOJIHEHA TIEPEIHSS WIN HU3Kas
HEepeHsAs Pe3eKIMs IPAMON KHUIIIKH METOJIOM MHTpaoIie-
PpalMOHHON JEKOMITPECCUH TOJICTOM KUIIKU U HAJIOKECHUEM
Ppasrpy304HOi MIIEOCTOMBL. B KOHTPOJIbHYIO KIMHUYECKYO

© GMN

IPyIITy BOLLIHM 68 NallMeHTOB, KOTOPBIM ObljIa BBIMOJHEHA
pe3eKuus NpsMOM KUIIKY 110 ['apTMany.

[MocneonepannoOHHBIC OCIOKHEHNUS OIICHUBAIHCH 110 TISITH
CTCTCHSM B COOTBETCTBHH ¢ Kiaccudukanueir Clavien-
Dindo. CymiecTBeHHOI pa3HUIIBI MEXKTY JIByMsl TPy IIIaMH
B KOJIMYECTBE MOCIICONEPAIIMOHHBIX OCIIOKHCHHI HE BBISIB-
neHo. OJIHAKO Pe3yabTaThl YKa3bIBAIOT HA CYIICCTBCHHYTO
Pa3HHUILy MPOIIEHTA U CPOKOB BBITIOITHEHHBIX BOCCTAHOBHU-
TEJIbHBIX OIEPALMH.

Pa3paboranHas aBTOpaMH TaKTHKa BEACHHUS OOJIBHBIX
0CTpOM 00TYpaIIMOHHOH MPSMOKHIIIEYHOIH HEIPOXOMMOC-
TBIO I103BOJISIET PACILIUPUTD [TOKA3aHUS K HAJIOXKECHUIO I1ep-
BUYHBIX MCKKUIICYHBIX aHACTOMO30B, HE YBCIIMYUBAas ITPpU
9TOM YHCJia MOCICONCPALIMOHHBIX OCHOX(HCHHﬁ, YIyqiuTb
pe3yabTaThl U COKPATUTh CPOKU IOJHOW XUPYPIUUECKOU
peaOuuTau OONbHBIX.
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PE3VJIBTATHI JATAPOCKOIMMYEKOM PE3EKIIMU ITOYKHU B 3ABUCUMOCTH
OT BUJA JOCTYIIA U PABSMEPOB OITYXOJIEBOI'O ITPOLIECCA

'Harues P.H., 'UmamBepaues C.B., lanas O.M.

'Azepbaniosicancrkuti MeOUYyUHCKULl yRugepcumem, kageopa yponocuil;
2Cmambynvckuil ynugepcumem, kageopa yponoeuu, Tvpyus

3a mociieHUE TOABI PACTET MHTEPEC CHENHAIHCTOB K
BBINTOJIHEHUIO OPTaHOCOXPAHSIOIIUX ONepaluid Ipu pake
IIOUKH. Pe3ynbraTsl paHee NPOBENCHHBIX UCCIIECIOBAHUN
MIOKa3aJI1, YTO OPraHOCOXPAHSAIONIAsl ONEPALHS 110 TOBOLY
paKa oYK Ipu yCJIIOBHUHU BBITTIOJTHEHWA €€ B IpEACIax 310~
POBBIX TKaHeH He ycTymnaeT opranyHocsmeii [ 1 ]. Haubomnee
MHTEPECHBIM HAlpaBJICHHEM B JJAHHOMN 00JIaCTH SIBIISIETCSI
PE3CKIUA MMOYKHU JIATIapPOCKOITUYCCKUM 1 pO6OTI/I3I/IpOBaH-
HBIM MCTOAAMU.

Jlanapockormueckas pesekuus nodku (JIPIT) mo moBomy
omyxoju Brepssie BeinonaeHa Winfield B 1993 roay [8].

10

BonmpIIMHCTBO aBTOPOB CKENTHYECKH OTHOCUTCS K YCIeIII-
HOCTH JJAHHOTO METO/1a, TaK KaK €T0 BBITIOIHEHHUE CBA3aHO
C 3HAYUTEITFHBIMU TEXHUYECKUMH CIOKHOCTSIMU. B moce-
JIYIOIIINE TO/TBI B CBSI3H C PA3BUTHEM SH/IOBUACOTEXHOIOTHI
JIPII cymiecTBEHHO yCOBEPIIEHCTBOBAHA, YTO 00ECIICUHIIO
XOpOIIIMEe PaHHUE M OTAAJICHHBIC PE3yNbTaThl M MHPOKOE
BHE/IPCHUE TAaHHOH METOANKH KaK OPraHOCOXPAHSIOIIEro
XUPYPrUYECKOTo JIeUeHHs1 OOIBHBIX OIMYyXOJbIO TOYKH [S].
B nacrosiiee BpemMs GONBIIMHCTBO YUYCHBIX-HCCIIEIOBA-
TeNel CUUTACT, UTO JIAapOCKOMMYeCcKas Pe3eKIHs MOUeK
ABJISICTCA TIEPBOI JIMHUEH XUPypruu s ynanenus T(1a)
omyxoJiert pazmepom 10 4 cm [4].



GEORGIAN MEDICAL NEWS
No 10 (259) 2016

Jlanapockonu4ueckast pe3eKIus MOYKH MOKET BBIIOJI-
HATHCSI TPAHCIICPUTOHCAIBHBIM U PETPONCPUTOHEATb-
HBIM JI0CTyNaMu. BeiOop jocTyna, B OCHOBHOM, 3aBUCUT
OT JIOKQJIM3aI[UH OMTYyXO0JIEBOTO Ipoliecca, NepeHeCEHHBIX
paHeC ONCPaTUBHLIX BMCUIATECIIBCTB, @ TAKKE OT OIIbITA
U TIpeamnouTeHus xupypra. OgHako, BBUIY HaJUYHUS
0O0JIBIIET0 OTIEPATHBHOIO MPOCTPAHCTBA OOJIBIIUHCTBO
XUPYPIOB OTAAIOT MPEIANOYTCHUE TPAHCICPUTOHECATb-
HOMY jgocTymy [3,6].

[enbio nuccnenoBaHus SIBUWJIOCH MPOBEACHUE PETPOCTICK-
THUBHOTO CPaBHUTEIBHOTO aHAJIN3a PE3yJIbTAaTOB JIalapo-
CKOTIMYECKasl pe3eKIUs TMOYKU B 3aBUCUMOCTH OT BHJA
JIOCTyTIa ¥ pa3MepOB OITyXOJIH.

Marepuan u Meroabl. IIpoBenéH peTPOCIEKTUBHBIN
aHaJIu3 6OJ'HJHI)IX OITYXOJIbIO MTOYKH, KOTOPbIM 6])IJ'Ia BbI-
MOJTHEHA JIANApOCKOIMYCCKas TPAHCIICPUTOHEATbHAS HITH
PETPOIIEPUTOHEOCKOMUYCCKAsI PE3CKIIUS TOYKH 32 TICPHO]] C
2010 mo 2015 rr. B uccnenosanue BxioueHb! 170 OONBHBIX,
MOJIYYUBIIUX OINCPATUBHOC JICUCHUE B YPOJIOTUYCCKUX KIIH-
HHKaX MEAUIMHCKOTO (hakyspreTa CTaMOYIIbCKOTO YHHBEP-
curtera u A3epOaliKaHCKOTO MEIMIIMHCKOTO YHUBEPCUTETA.
Cpenu narmenTtoB 66010 108 (63,5%) MyxunH u 62 (36,5%)
JKeHIIMHBI B Bo3pacTe oT 17 g0 80 jer (cpeanuit Bo3pact
56,6+0,9 ner). MHmeke Macchbl Teaa OOJBHBIX KojeOascs B
npenenax ot 20 1o 43 kr/m? (cpeanuii 27,2+0,3 kr/m?). B 3a-
BHUCHMOCTH OT IPOJIOJDKUTEIbHOCTH 3a00JICBaHIsI OOJTbHBIC
OBLTH pa3/e/ICHbI HA 5 TPYIII - 10 6 MeCsIIeB, 0-12 Mecsiies,

1-5 ner, Gosnee 5 et 1 0OHapyKEHHBIE CiTy4yaiHo (Tadiua
1). Caenyer otmeTuts, uto y 60 (35,3+3,7%) G0nbHBIX
3a00JIeBaHNE TTPOXOAMIO OECCUMITOMHO U BBISIBICHO
CIly4aifHO NpH 0OpaIIEHUH K CIIEIIMaIICTaM M0 JIPyroMy
noBoay. OCHOBHBIMU 3kKaJI00aMU OOJBHBIX OIMYXOJIBIO
MOYKHU ObUTH 0OJTM B MOSCHUYHOW 00NacTH, reMaTypus,
JIu3ypusi, o0niasi cnadbocTh, NOBBIIICHUE TEMIIEPATYPhI.
VY 110 GonbHBIX HaOMIOAATUCH PA3IMUHbIE CUMIITOMBI,
u3 HUX Y 89 GONBHBIX — 0OJIM B MOSCHUYHON 00JIacTH, y
16 — rematypus, y 8 — AM3ypHUs, Y OAHOTO IOBBIIICHUE
TeMmneparypsl, y 4 OOJIbHBIX HAOJIIONATIOCh COUYETaHUE
JIBYX CUMIITOMOB.

VYV 93 (54,7%) OoNbHBIX, HAPSAAY C OCHOBHOM MMATOJIOTHEH,
HaOII0AATUCH PA3TUYHbIE COMYTCTBYIOIINE 3a00ICBaHUS.
61 (35,9%) 6onbHoit 1o JIPII nepenec pasnuuHbie onepa-
TUBHBIC BMeIIaTenseTa. Y 59 (34,7%) O0IbHBIX OITyXO0JIb
JIOKaJIM30Bajach B BEpXHEM cermenre, y 46 (27,1%) - B
cpenneM u 'y 65 (38,2%) - B HI)KHEM CErMEHTE MOYKU
(tabmuua 1). Pernonapheie (JJMM(pOTEHHBIE) METACTa3bI
obnapyxensl y 2 (1,2%), ornanénnsie meracrassl - y 1
(0,6%) 6onbHOTO. 78 (45,9%) OONBHBIM BBITIOIHEHA [TPABO-
ctoponHss JIPIL, 92 (54,1%) - neBoctoponnss. JIPITy 154
(90,6%) OONBHBIX BBITIOIIHEHA TPAHCIIEPUTOHEAIBHBIM, Y
16 (9,4%) GONBHBIX — PETPOIICPUTOHCATBHBIM JOCTYIIAMHU.
VY GonbiacTBa 60sbHBIX JIPIT BRIMONHSUIN € yCTaHOBKOM
3 noptoB - 115 (67,6%), 53 (31,2%) 607abHBIM yCTaHOBJICH
JIOTIONTHUTENBHBIM 4eTBepThIi mopT, B 2 (1,2%) cioydasx
YCTaHOBJIEHO 5 MOPTOB.

Tabnuya 1. Obwas xapakmepucmuka 601vHbIX, nepenecuux JIPIT

Tloxa3arean M:=:m (min-max) (%)
Bospacr (11et1) 56,£0,9 (17-80)
M 1 0
o 08 (63,5%)
K 62 (36,5%)
UMT (xr/m2) 27,240,3 (20-43)
< 6 mec. 39 (22,9+3,2%)
6-12 Mmec. 47 (27,6+3,4%)
H%oioim:;:nwocn OCHOBHOI'O 15 sor 21T (12.452.5%)
3a0o0ieBa >~ 5 et 3 (1,841,0%)
CryJaiiHas HaxOIKa 60 (35,3+3,7%)

ComnyTcTByromue 3a00IeBaHUS

93 (54,7%)

[lepenecénnble paHee onepanuu

61 (35,9%)

Bepxuuii cermeHT

59 (34,7%)

Jlokann3anus

Cpennuii cerMeHt

46 (27,1%)

Hwxauii cermenT

65 (38,2%)

Pernonapnslie (JiumdoreHHsIe) MeTacTasbl 2 (1,2%)
OtnanéHHbie METaCTa3bl 1 (0,6%)
X 18 (10,69
Bxor aCCOH 8 (10,6%)
Beperu 152 (89,4%)
TpaHc- 154 (90,6%)
Bun nocryna
petpo- 16 (9,4%)
crpaBa 78 (45,9%)
CropoHa
cieBa 92 (54,1%)
© GMN 11



C 11eJ1b10 TIPOBE/ICHHSI CPABHUTEIBHOTO aHAJIM3a Pe3ylib-
tatoB JIPII GonpHBIE pa3aeneHbl Ha HECKOIBKO MOATPYTII
B 3aBUCHMOCTH OT BHJa joctyna: la - 154 GonbHBIX, KO-
TOPBIM BBITIOJIHEHA TpaHcneputoneansHas JIPIL, 16 — 16
OOJIBHBIX, MEPEHECIHINX PETPOIEPUTOHEOCKOTNYECKYIO
PE3eKIHMIO MOYKH. B 3aBUCMMOCTH OT pa3MepoB OITyXOJIH:
rpynmna 2a— 117 GonbHbIX (MeHee 4 cM) U 20 — 53 OoNbHBIX
(6onee 4 cm). Y 155 GONBHBIX ITPU BBITIOJIHEHUU PE3EKIIHH
MOYKHM HaJOKEHbI TeMacTaTH4eCKHUe MIBbI, U3 HUX y 87
(51,5%) B kadecTBe IMOBHOTO MaTepuaia MUCTIOIb30BAIN
Bukpui (Vicryl, Ethicon EndoSurgery), y 68 (40,2%)
GonbHBIX - KoMOMHanuo Bukpuia (Vieryl) u B-nok (V-loc,
Covidien). Kpome mosHoro marepuana pu JIPTI, ¢ nenbro
OCTaHOBKHM IAPEHXMMATO3HOTO KPOBOTEUEHHSI, UCIIOJIb30-
BaJIM aprOHHO-TIJIa3MEHHBIN KOAryJsiTop U psiji reMacTaTu-
YEeCKHMX areHTOB: remMacTarhyeckas ryOka — CIOHTOCTaH
(Spongostan, Ferrosan, Denmark), paccachiBaroIuiics
ruieTéHbIi Marepual - cyppkucen (Surgisel, Ethicon, USA)
u ouoxeit grocui (Floseal, Baxter, USA).

Crarucruueckast 00paboTKa NONTyYSHHBIX JAHHBIX TPOBO-
Jiack 1o panropomy tecty Kruskal-Wallis, ¢ ncrnons3o-
BaHHeM mporpaMMsl SPSS v.20.

PesyabraThl n ux odcy:xaenue. 13 170 0oabHBIX, KOTO-
pbiM BeinosiHeHa JIPII, HUM B OnHOM cilydyae JEeTalbHOIO
ncxona He Habmonanock. Kousepens obuta y 3 (1,8+1,0%)
6onbHBIX. OZIHOMY U3 HUX, C PACHIOJIOKEHHEM OIMYXOJIH Yy
BOPOT ITOYKH U pa3MepoM 5x4 cM, MPUIILIOCH BBINTOIHUTD
OTKPBITYIO PaIMKAIIbHY IO He(paKTOMUI0. Bpemst mposee-
HUSI OTIEPATHBHOTO BMEIIATEIILCTBA KOJIEOAIOCH B ITpeiesiax
ot 50 mo 250 munyT (cpennee 115,442,3 muH.), Bpems
uHcyhusiimu - ot 40 no 240 munyt (cpeanee 103,8+2,2
MUH.), HHTPAONepalOHHasi KPOBOIIOTEPsI COCTAaBUIIA OT
15 1o 400 mi (cpennss 120,6+6,3 mi). MakponpenapaTsl
obutH yaanenst 160 (94,1%) 601bHBIM Yepe3 YBEITUICHHbIH
paspes nopta, 7 (4,1%) - uepes paspes ['udcona, 2 (1,2%)
- BBIMOJIHECHA JItoMOoToMus u ofgHomy (0,6%) - paspes
[leBpona. Pa3zmepsl omyxonu Kojiebamuch B mpeenax
ot 1 no 13 cm (cpemnmit 3,85+0,12 cm). ¥ 37 (21,9%)
OOJILHBIX TP BBINOJHEHUH PE3EKIIMU MOYKH BCKPHITA Ya-
meyHo-noxanounas cuctema (YJIC), kotopas yimmBaiach
BukpuiioM 3/0 HenpepbiBHO. 17 6ombrbM (10,1%) pesexims
BBINOJHSUIACH O€3 MIePEKATHS TIOYCUHBIX COCYIOB (HYIIeBast
nmmemus), y 96 (56,8%) npoBeeHo nepexarue TOIbKO Moued-
Ho¥ aptepud, 49 (29,0%) BeHbI U apTepuH MO OTAETBHOCTH,
7 (4,1%) OONBHBIM OIHOBPEMEHHO, CpEIHEe BPEeMsl TEILIO-
BOi uremun coctaBmio 22,01+0,83 munyTthl. Paznuunbie
HHTpaonepaluoHHbIe OCI0KHEeHHs Ha0monanuck y 4 (2,4%)
OOJIBHBIX, U3 HUX Y 3 - TOBPEXKICHUE CErMEHTapHON apTepHu,
y OJITHOTO - IIOBPEXX/ICHUsI KHITIeYHUKa. Bo Bcex cirydasix oc-
JIOXKHEHUE JIMKBUJIMPOBAHO JIAAPOCKOINYECKH, Y JIAaHHBIX
OOJIBHBIX KOHBEPCHU HE HaOJFOanoch. Beem OOMBHBIM BO
BpeMsi OIepaluy ObLI YCTAHOBJICHBI IPEHAXKHBIE TPYOKH,
BpeMsi IPeHUPOBaHuUsl Koiebanock B mpezenax or 2 go 14
cyTok (cpennee - 3,42+0,11 cyTtku). XapakTep OImyX0oIeBoro
nporiecca y 165 (97,1%) 60bHBIX ObLT 37I0KAYCCTBCHHBIM, Y
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5(2,9%) - noOpokauecTBEHHBIM. Y BCEX OOJIBHBIX CO 3JI0Ka-
YECTBCHHBIM IIPOLECCOM BBISIBIICH MMOYCYHO-KJICTOYHBIN pax,
13 5 GONBHBIX € TOOPOKAaYECTBEHHBIMHU OITYXOJISIMH ITOYKH Y 3
ObUTa OHKOLIUTOMA, y 2 - aHTHOMHOIUIIOMA. Pacnipenenenne
OOJIBHBIX B 3aBUCUMOCTH OT CTa/IMH U I'PAJIALIHH OITyXOJIEBOTrO
mpoliecca npeacTasiaeHo B tadnuie 1. B mocneoneparuy-
oHHOM Tiepuone y 25 (14,742,7%) 0obHBIX HAOIIOIAIHNCH
pazinuHble ocnokHeHust. CpeaHee BpeMst TOCIUTAIN3AUI
coctaBuio 4,11+0,16 cytok (ot 2 1016 cyTOK).

WHTeHCHBHOCTD OOJIel B paHHEM IMOCIEONEePAllHOHHOM
HepHoJie OlIeHMBAIach B Oajulax Mo IIKaie BepOantbHBIX
omeHok (Verbal Rating Scale): y GonbIHCTBA OOIBHBIX
(106 - 62,4+3,7%) Gonp Obuta criaboit (1 Oamn), y 64
(37,6£3,7%) — ymepenHoii (2 6aia), 4To MO3BOJIMIO U3-
0eKaTh Ha3HAYEHHS CUIILHBIX HapKOTUYCCKUX aHAJITCTUKOB
B MTOCJICOTNIEPALIMOHHOM Tepuoe, Tadnuna 2 [2].

He mMeHee 3HaYMMBIM KpUTEpHEM OLIEHKH 3P (PEeKTHBHOCTH
PE3yJIBTaTOB OIEPAINH SBIISIETCS KAY€CTBO KU3HH OOIBHBIX
B TIOCJICOTIEPAIIMOHHOM MEPUOJIE - OL[EHKY MTPOBOJIUIIH I10
HIKaJIe MMOCJICONePalMOHHON OIEHKH KaueCcTBa KU3HH
onkostornueckux 6osipHbIX - ECOG (PERFORMANCE
STATUS) cnyctsa 3, 6 u 12 mecsiieB nocie onepanud u
KocMmetuueckuii adpdexr oneparyn [7].

Kocmernyeckuii s ekt nepenecenHoit onepauun 134
(78,8+3,1%) OOMBHBIX OILCHHIN KaK «OTIUYHBIIN», «XO-
pouruit» - 32 (18,843,0%), «ynoBIETBOPUTENbHBIH» - 4
(2,4+1,2%), Tabnuua 2.

Pesynbrarsl perpocnexktuBHoro ananuza JIPII B 3aBucu-
MOCTH OT BWjIa joctyna (moarpymnmnsl la u 10) npeacras-
neHsl B Tabnuie 3. OneHuBas MONyYeHHbIE PE3yJIbTaThl,
CIIEyeT OTMETUTh, YTO KOHBEPCHS U HHTPAOTIEPALIUOHHBIE
OCJIOXKHEHHSI HAOJTIO/IAJIMCh TOJILKO B IOArpyIe la (TpaHc-
nepuroneansHas JIPIT). Cratuctuduecku 10CTOBEPHBIE
pe3yabTaThl OJyYEeHBI 110 BPEMEHH Olepaliu U HHCY(]-
(usiMy, MHTPAOTIEPAIIMOHHON KPOBOIIOTEPH M BPEMEHH
TEIJIOBOI MIIIEMHH, KOTOPBIE ObIIN JTyUllle B OArpymnie 16
(petpomnepuToHeockonuueckas pesekius mouku) (p<0,01).
CpenHee KOMMYECTBO YCTAHOBJICHHBIX TPOAKapoB U pas-
MEphI OIMyX0JIM ObUTH MeHbIe B moarpyime 16 (p<0,05).
ITponomKUTEeNbHOCTh APECHUPOBAHUS U JIUTEIBHOCTH
rOCMHTAIIN3AINHU ObUIAa MEHbIIIE Y OOJBHBIX, MEPEHECIINX
tpancneputoHeanbHyto JIPII. JXKano6 Ha Oosessie oryie-
HUSL y OOJIBHBIX B PAHHEM MOCJICONEPAIMOHHOM TIEPHOJIC
B 106 monrpynme ObUIO MEHbIIE B CPaBHEHUH C la moj-
rpymmoii (tadnuna 3). Kocmernueckuii adekt onepannu
B 00eHX MOJrpyIIax OoNbHbIE OLEHUIN NPUOIN3UTEIBHO
OJIMHAKOBO, a OIICHKA KaueCTBa )KU3HU y OOJIBHBIX, Mepe-
HECIIUX ONEpPaTUBHOE BMELIATEIbCTBO TPAHCIEPUTOHE-
aJIbHBIM JIOCTYIIOM ObUIa BhIIIC (Tabnuma 3).

OHGHKa HWHTPAONIEpallMuOHHBIX, PAHHUX W MNO3JHUX I10-
cieonepanoHHbIX pesynsraroB JIPII B 3aBucumocTH OT
pa3MepoB OMyXOJIH MpefcTaBlieHa B Tadnuue 4.
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Tabnuya 2. Hnmpaonepayuonnvle, pannue u no30Hue nNocieonepayuoruble pe3yibmamsl OONbHbIX,

nepenecwiux JIPI1
KonBepcus 3 (1,8+1,0%)
TIpoaomKUTETFHOCTD OTIepallii (MHH. ) 115,4+2,3 (50-250)
IIpomomxuTenbHOCTh HHCYPQIIAIH (MHH.) 103,8+2,2 (40-240)
O0BeM KpOBOTIOTEPH (MIT) 120,6+6,3 (15-400)
HpO,Z[OJ'I)KI/ITCJII;(}:I\(I):I;F:\,ZIPGHI/IpOBaHI/IH cpeee 3.4240,11 (2-14)
Bekpertue UJIC OTCYTCTBYET 132 (78,1%)
(n=169) OTKpbITA 37 (21,9%)
OTCYTCTBYET 17 (10,1%)
IMepesxaTre HOYETHBIX COCYIIOB aprepust 96 (56,8%)
(n=169) apTepus U BeHa 49 (29,0%)
apTepus ¥ BeHA BMECTE 7 (4,1%)
Bpewmst TeruoBoii umemMuu (MHH.) 22,01+0,83 (0-45)
WHTpaonepaliioOHHbIE OCIOXKHEHUS 4 (2,4%)
Iopt 160 (94,1%)
Pa3pes uepes, koTopbiil ynanéx ['nGeon 7(4,1%)
Makpornpemnapar JIromGoToMust 2 (1,2%)
[leBpon 1 (0,6%)
KonugecTBo mocieonepannoHHbIX OCI0KHEHHH 25 (14,7£2,7%)
o kiaccuukanuu Clavien-Dindo
[IpomomkuTeNbHOCTh PEOBIBAHIS B CTAIIMOHAPE (CYTKH) 4,11£0,16 (2-16)
Pa3mepsr HOBOOOpazoBaHus (cM) 3,85+0,12 (1-13)
XapakTep OImyXoJIeBoro Ipomecca 2106pOKaIECTBEHHbIH 5 (2.9%)
3710Ka4eCTBEHHBII 165 (97,1%)
Craaus omyxosesoro mporecca (T1-T3) (n=165) T1—160 (94,1%)

T2 — 4 (2,4%)
T3 - 1(0,6%)

— 0
I'pagamms omyxomneBoro mporecca (n=165) 1 —26(15,8%)
(Fuhrman grade) 2-119(72,1%)
£ 320 (12,1%)
HHTeHcuBHOCTE Goneit B paHHEM 1 106 (62,4+3,7%)
IOCTIEOTIEPAIOHHOM TIEPHOIE
(6amasr) (0-2) 2 64 (37,6+3,7%)
OTJIMYHBIN 134 (78,8+3,1%)
Kocmernuecknit apdexr XOPOIIH 32 (18,8+3,0%)
YIOBJIETBOPUTENIbHbBII 4 (2,4+1,2%)

0 - 123 (72.,4%)

OreHka KauecTBa KHU3HU OOJIBHBIX Mociie onepaiuu 1o mkaie EGOC 1-46(27,0%)

2-1(0,6%)

© GMN
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Tabnuya 3. Iokazamenu pesynomamos JIPII 6 3asucumocmu om suda docmyna

Bua nocryna
Iokazarenn 1a (Tpanc-) n=154 16 (petpo-) n=16
Konsepcus 3 (1,9+1,1%) -
UYucno Tpoakapos cpenHee 3,36+0,04 (3-5) 3,06+0,06 (3-4)
+
[TponomKUTENHHOCTD OTepauu (MUH.) 1(15%_12 520’)3 88,8+5,4 (55-130)
+
[IpomomxurensHOCTE UHCY PPN (MUH.) 1(3?)’_82 4%)’)3 75,8+5,8 (43-120)
125,1+6,8 76,6+11,8
O0bem kpoBoroTepu (M) (20-400) (15-200)
TpozomxutenbROCTE Cpenee (cyTku) 3,36+0,09 (2-8) 3,94+0,72 (2-14)
JIPEHUPOBAHUS

Bpewms TerutoBoit mmemun (MUH. )

22,75+0,84 (0-45)

14,94+3,00 (0-43)

WHTpaonepannoHHbIE OCIOKHEHUS

7 (4,5+1,7%)

KonudecTBo nociieonepannoHHbIX OCI0KHEHUN

22 (14,342,8%)

3 (18,8+9,8%)

[TponomkuTenbHOCT PeObIBaHMS B CTAllMOHApE (CYTKH)

4,08+0,16 (2-16)

4,38+0,70 (2-14)

Pasmepbl HOBOOOpa3oBaHuUst (CM)

3,93+0,13(1,5-13)

3,11£0,35 (1-6,3)

XapakTep OIyXolIeBOro J0OpOKaYeCTBEHHBIN 5(3,2%) -
nponecca 37I0Ka4€CTBCHHBII 149 (96,8%) 16 (100%)
Tl 144 (93,5%) 16 (100%)
Craaus oImyXxoJeBoro S
nponecca (T1-T3) T2 4(2,6%) B
T3 1 (0,6%) -
1 25 (16,8%) 1 (6,3%)
['paganus omyxoreBoro 2 105 (70,5%) 14 (87,5%)
mporiecca
(Fuhrman grade) 3 19 (12,8%) 1 (6,3%)
4 - -
WHTeHCHBHOCTE OOoei 1 94 (61,0+3,9%) 12 (75%10,8%)
B PaHHEM IOCJIeornepa-
LIHOHHOM TepHOJIE 2 60 (39,0+3,9%) 4 (25+10,8%)
OTJIMYHBII 121 (78,6£3,3%) 13 (81,349,8%)
Kocmernaeckwnii a3 dext XOpOLINit 29 (18,8+3,2%) 3 (18,7£9,8%)
YIAOBJIETBOPUTEIHHBII 4 (2,6+1,3%) -
0 116 (75,4%) 7 (43,8%)
OneHka KauecTBa KU3HU
GOJIBLHBIX TIOCTIE ONEPALMH 1 37 (24,0%) 9 (56,2%)
no mkajge ECOG
2 1 (0,6%) -
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Ta6ﬂuua 4. Pazoenenue 601bHbIX C ONYXOJAMU NOYUKU, NEPEHECUUUX 1anapOCKONUYECKYI0 pe3eKyulio,

Ha NOOSpynnbl 8 3A6UCUMOCTU O pazmepos onyxonu (<4 cm; >4 cm)

P33Mep]>l OITYyXO0/I1

Iloxka3aresn
2a (<4 cm) n=117 20 (> 4 cm) n=53
TpaHc- 106 (90,6%) 48 (90,6%)
Bug ocryna perpo- 11 (9,4%) 5(9,4%)
KouBepcus 2 (1,7£1,2%) 1 (1,9£1,9%)
Ywucio Tpoakapon | cpenHee 3,33+0,05 (3-5) 3,34+0,07 (3-4)
[TponoKHUTENBLHOCTD Onepanny (MHH.) 115,542,8 115,243,6
) (50-250) (70-190)
[TponomkuTenbHOCTD MHCYDISINT (MHH.) 104,0+2.8 103,6+3,7
(40-240) (55-180)
O0bem kpoBonoTepy (M) 122,3+7,9 116,8£10.4
(15-400) (30-400)
Hponomxutensrocts Cpennee (cyTkn) 3,37+0,14 (2-14) 3,530,16 (2-7)
SR OTCYTCTBYET 97 (82,9%) 35 (67,3%)
Bexperrne 4JIC orcpbita 20 (17.1%) 17 (32.7%)
OTCYTCTBYET 16 (13,7%) 1 (1,9%)
IMepexarne MOYEUHbIX aprepus 74 (63,2%) 22 (41,5%)
cOCy/I0B apTepus U BeHa 24 (20,5%) 25 (47,1%)
apTepus U BeHa BMecTe 3 (2,6%) 4(7,5%)

Bpewmst TertoBoit nmemun (MuyH. )

20,98+1,05 (0-45)

24,33+1,25 (0-44)

I/IHTpaOHepaHI/IOHHI)IC OCJIOXKHCHUA

5 (4,3+1,9%)

2 (3,842,6%)

[opt 114 (97,4%) 46 (86,8%)
Paspes yepes, KOTOpbIi I'u6con 1 (0,9%) 6 (11,3%)
YAANEH MaKkpoIpenapar JlromGoToMust 1 (0,9%) 1(1,9%)
[IeBpon 1(0,9%) -

KonudectBo nociieonepalnoHHbIX OCI0KHEHUH
10 KiacCH(hUKALUH

19 (16,243,4%)

6 (11,354,4%)

HpO,Z[OJ'DKI/ITeJ'H:HOCTL Hpe6I>IBaHI/IH B cTalMoOHape

4,06+0,18 (2-14)

4,21+0,33 (2-16)

Xapakrep omyXxoJaeBoro
nporecca

JIOOPOKAYCCTBEHHBIN

4 (3.4%)

1 (1,9%)

3710Kau€CTBEHHBIN

113 (96,9%)

52 (98,1%)

Pasmepsr HOBOOOpa3oBaHUS (CM)

3,1120,07 (1-4)

5,48+0,23(4,1-13)

c T1 113 (96,6%) 47 (88,7%)
TaJusl OIyXOJIEBOTO 5
npouecca (T1-T3) 12 - 4 (7.5%)
T3 - 1(1,9%)
1 22 (19,5%) 4 (7,7%)
['pajarys OmyxoiaeBoro 2 80 (70,8%) 39 (75,0%)
rporecca 0 0
(Fuhrman grade) i 11 6,7%) ® (17,3%)
HNHTEeHCUBHOCTH OoJei 1 80 (68,4:|:4,3%) 26 (49,1:t6,9%)
B PaHHEM Mocleonepa- 5 L624.3% 27 (50.946.9%
IIMOHHOM TIEPHOIIE 37 (31,6+4,3%) (50,9+6,9%)
OTITUYHBII 107 (91,5+2,6%) 27 (50,9+6,9%)
KocMmernueckuii adpdext XOpOLIUit 8 (6,8+£2,3%) 24 (45,34+6,8%)
YAOBJIETBOPUTEIBHBII 2 (1,7%1,7%) 2 (3,8+2,6%)
OrleHKa KauecTBa KU3HU 0 87 (74,3%) 36 (67,9%)
OOJIBHBIX TIOCIIC OTIEPALIH 1 29 (24,8%) 17 (32,1%)
no wkane EGOC 2 1 (0,9%) R
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3Ha4yeHus MoKaszaresiell BUAa JOCTyINa, KOHBEPCUH, Bpe-
MEHHM ornepanuu U MHCy(HGIIUK, UHTPAOTIEPALUOHHO
KpPOBOIOTEPH, MPOAOIIKUTEIBHOCTH JPEHUPOBAHUS U TO-
CHUTAIM3ALNS, a TAKXKE KOINYECTBO HHTPAOTICPAITMOHHBIX
OCIIOKHEHUI B 00eMx Tpymnmnax ObUIM NPUOIH3UTEIBHO
oIuHAKOBBIMU. KommdecTBO cilydaeB MOCIEONeparuoH-
HBIX OCJIOKHEHHH B OArpyIe 2a Obu1o OoJblile, a Bpems
TEIJIOBOW MINEMUH MOYKH - MEHBIIIE, B CPAaBHEHHH C MOJI-
rpynmoit 26. CTaTUCTHYECKHU TOCTOBEPHBIC PE3yJIBTATHI
MOJTy4eHsbI 1o konmudecTBY BeKpbITHs YJIC mpu pesexkunu
TIOYKH, Tpajaluy omyxoseBoro npoiuecca (p<0,05), craguu
OIyXOJIH, pa3pe3a, yepe3 KOTOPbIN yAa€H MaKpolpenapar
1 KocMeTuueckoro addekra oneparpu (p<0,01), koTopsie
0Ka3aJIMCh 3HAYUTEIBHO JIy4lle y OONBHBIX C pa3zMepoM
OMYXOJIN MeHee 4 cM.

Takum 00pa3oM, pa3Mepsl OIyX0JIU BIUSIOT Ha X0 olepa-
O, T.C. BOBHUKAIOT OOJIBIINE TEXHUUCCKUE CJIOXKHOCTH,
cBsizaHHble co BekpbiTHeM YJIC M HEOOXOAMMOCTBIO ee
YIIUBaHUs, a TAKKC YBEJIMUNBACTCA BPEMA TEIJIOBOM HIIIe-
MHH, YTO HCTATHMBHO CKa3bIBACTCA Ha (byHKIlI/IOHaJ'II)HOM
COCTOSHHHU TTIOYKH.

3axuodenue. Jlamapockonuueckas pe3eKIys MOUKH SIBIIs-
€TCsl METOZIOM BBIOOPA XUPYPTrHUCCKOTO JICUCHHUS OOJTBHBIX C
OITyXOJISIMU TIOYKH. JlaHHaH onepamnysa MOXET BbITTOTHATHCA
KaK TPAHCIIEPUTOHEATLHBIM, TaK U PETPONEPUTOHEATIHHBIM
JocTynamy. bonblme pasMeps! OMyXoJIeBoro mporecca He
SABJIAOTCA TPOTUBOIIOKA3aHUEM K BBITTIOJIHEHUIO OPIraHOCOX-
PpaHSIONIEH JIanapOCKOIMMYECKOM ONepaiiy.
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SUMMARY

THE RESULTS OF LAPAROSCOPIC PARTIAL
NEPHRECTOMY DEPENDING ON THE TYPE OF
ACCESS AND THE TUMOUR SIZE

Naghiyev R., 'Imamverdiyev S., ?Sanli O.

!Azerbaijan Medical University, Department of Urology;,
2[stanbul University, Department of Urology, Turkey

Aim - retrospective comparative analysis of results of
laparoscopic partial nephrectomy (LPN) depending on
the type of access and the size of the tumor.

The study included 170 patients undergoing LPN during
the period from 2010 to 2015 years. Among the patients
was 108 males (63.5%) and 62 women (36.5%) rang-
ing in age from 17 to 80 years (average age 56,6+0.9
years). Depending on the type of access and the size
of the tumor patients divided into 4 subgroups-154 pa-
tients who performed transperitoneal LRP, 16 patients
undergoing retroperitoneal partial nephrectomy, 117
patients with tumor less than 4 cm and 53 patients with
tumor more than 4 cm.

There were no fatalities in 170 patients undergo-
ing LRN, 3 (1.84+1.0%) patients had conversion, two
of which involved open partial nephrectomy and one
case involved radical nephrectomy. The duration of
the surgery ranged 50-250 min (115.4£2.3 min on av-
erage), while time of insufflation ranged 40-240 min
(103.8+2.2 min on average). Average intraoperative
blood loss constituted 120.6+6.3 ml (15-400 ml), aver-
age time of warm ischemia was 22.01+£0.83 min. Dif-
ferent intraoperative complications were observed in 4
patients (2.4%), in the postoperative period in 25 pa-
tients (14.7£2.7%). Patients spent 2-16 days (average
4.11+0.16 days) in the hospital after surgery.

LRP can perform as transperitoneal a retroperitoneal ap-
proaches. The large size of kidney tumour, are not a con-
traindication for laparoscopic organ-preserving surgery
and can successfully performed in experienced hands and
specialized centres.

Keywords: kidney tumour, laparoscopic partial nephrec-
tomy.
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PE3IOME

PE3VJBTATHI JANTAPOCKONUYEKOW PE-
3EKIIMHA TMMOYKU B 3ABUCUMOCTH OT BHUJA
JIOCTYTIA U PA3MEPOB OITYXOJIEBOT'O ITPO-
IIECCA

'Harues P.H., 'Umameepaues C.B., 2lllanas O.M.

'Azepbanioscanckull MeOuyuHcKull yHusepcumem, Kage-
opa yponozuu, *Cmambynsckuil yHugepcumem, Kageopa
yponoeuu, Typyus

Lens ucciienoBanus - peTPOCHEKTUBHBINA CPABHUTEIbHBIN
aHaJIN3 PE3yJIbTATOB JIAMIAPOCKONNYECKON PE3EKINH TTOUKH
B 3aBHCHMOCTH OT BHJa JOCTYIa M Pa3MEPOB OITyXOJIH.

B uccnenoanne BimodeHs 170 O0OMBHBIX, TIEPEHECIITIX
JarmapocKonuieckyto pesexmnuro mouku (JIPIT) 3a mepuon
¢ 2010 mo 2015 rr. Cpexu Hux 108 (63,5%) MmyxunH n 62
(36,5%) xenmmHEI B Bo3pacte oT 17 mo 80 net (cpenuuit
Bo3pact 56,6+0,9 ner). B 3aBHUCHMOCTH OT BHIa AOCTyIa
OonpHBIe OBUTH pa3ieneHsl Ha 4 rpymmsl: 1a - 154 60IbHBIX,
KOTOPBIM BHITIONTHEHA TpaHcnepuToneansHas JIPII un 16 -
16 GONBHBIX, IEPEHECIINX PETPOTIEPUTOHEOCKOTTNIECKYIO
peseknmio moukn. C yueToMm pa3mepa OImyXoiHu OONbHBIE
Takke OBUTH pa3fesieHsl Ha 2 moArpynmnsl: 2a - 117 6omb-
HBIX C Pa3MepoM OImyxoiu MeHee 4 ¢cM 1 20 - 53 GOIBbHBIX
C OMyXOIbIo Ooree 4 cM.

W3 170 GompHBIX, KOTOPBIM Obu1a BeimonHeHa JIPTL, e-
TAJIFHOTO MCXOa HU B OIHOM Clly4ae He HaOIromanocs,
xouBepcens Opr1a y 3 (1,8+1,0%) 6ompHbBIX. Bpems onepa-
uH Konebasock B mpeaenax ot 50 mo 250 muHyT (cpeanee
115,4+2,3 mun.), nacypdmaauu - ot 40 o 240 MuHYT
(cpemnee 103,842,2 MuH.), HTHTpaoIepanOHHAs KPOBOIIO-
Tepst coctaBmia ot 15 10 400 mi (cpenuss 120,6+6,3 mi),
CpemHee BpeMs Ter1oBoil uiemud - 22,01+0,83 MUHYTHI.
Pa3nnuHble HHTpaoIepaLlIOHHBIE OCIIOKHEHHS HaOJo1a-
muck y 4 (2,4%) OONbHBIX, OCIEONEPAINOHHBIE - y 25
(14,7+2,7%). CpenHee BpeMs TOCTIUTAIN3ALMN COCTABUIIO
4,11£0,16 cyTox (oT 2 1016 CyTOK).

AHanm3 pe3ylbTaToB MPOBEACHHOTO HCCIEIOBAHHS TI0-
3BOJISICT 3aKII09NTh, 9T0 JIPII MOXKeT BBIMOIHATHCS Kak
TPaHCIEPUTOHEAIBHBIM, TaK U PETPOIEPUTOHEATHHBIM
noctynamu. bombime pa3Mepsl OITyXoJIeBOTO MpoIiecca,
HE SIBJISIFOTCA TMPOTHBOIIOKA3aHNEM K BBITIOTHEHHIO Opra-
HOCOXPAHAIOILEH JIarapoCKONNYECKON OIepaLyH.
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33 ggsdo hodogmo ogm 17-80 Fanols osbsgols
(bodygogm sbisgo — 56,609 ) 170 35309600,
108 (63,5%) 8353530, 62 (36,5%) Jogno, G®Iego-
Lo 2010-2015 §F. hog@otigem @odsmmlgmioqeo
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Lobbao 3odpged dgoeaobs 15-400 den (Lodgognm
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SEOPYE0 5ONYEgds aobygomsdos 7 (4,1+1,5%)
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YPOBHU BACIIMHA U YIJIEBOJHBIN CTATYC Y MAIIMEHTOB MOJIOJIOT'O BO3PACTA
C APTEPHUAJIBHOM T'MNEPTEH3UEN HA ®OHE OKUPEHUA

3narkuna B.B.

Xapvrosckuil HaYUOHATbHBLIL MEOUYUHCKUL YHUSEpCUmem, Kapeopa KIuHu4eckol apmarono2uu, Yxpauna

B coBpemeHHOM Mupe cepbe3HOHM MEAULUMHCKON U
couunanabHOM mpobnemoil sBasercs oxupenue (OX),
KOTOpOE CIIOCOOCTBYET Pa3BUTHIO PA3JIMUHBIX OCIOXK-
HEHHUH, 3aTparuBalOMUX CEPAEYHO-COCYAUCTYIO,
JIbIXaTeJNbHYI0, renaToOuIuapHy0 CUCTEMBI U
KOCTHO-CcycTaBHOU ammnapat [11], 4To cHuxkaeT pa-
00TOCIOCOOHOCTh MU YKOPAYUBACT MPOJOIKUTEIb-
HOCTh XH3HH. [loka3zaHO, 4TO mporpeccupoBaHHe
aprepuansHoil runepreHsun (Al') y manueHToB ¢
OX ormeuanoch y 78% MyxuuH u 64% XeHIIUH
[7]. IponemMoHCcTpUpOBaHA TO3UTUBHAS KOPPETIAIUS
Mexay runeptensueit u OX naxe y roHomei u nereit
1 BO BCEX 3THMYECKHUX rpymnnax [9,18].

Nmenno BucnepansHoe OX nenTpanspHOro THIA,
OI[EHMBAaEMOE 110 BEJIMYUHE OKPYXXHOCTH Tajuu U/
wim 1o otHomeHuto OT/OB, cocoOCTBYET pa3BUTHIO
TUINICPTOHUHU, MOBLIMICHHOMY YPOBHIO MHCYJIHHa B
mjiIazMe, a TakKKE I'dIeprinkeMuu U r’unepIninuacMnun.
W30bITOuHas Macca Tella U OXKUPEHUE B JETCKOM H
MOJIPOCTKOBOM BO3PacTe BBI3BIBAIOT META0OIHYECKHE
Hapyuenus [19]. ManouuncineHHOCTh paboT ¢ y4eToM
TCHCTUYCCKUX, 6I/IOXI/IMI/I‘leCKI/lX n COLUOJIOIMYCCKUX
0COOEHHOCTEH MOJIOJBIX Jfofiel B Bo3pacte oT 18 1o
45 net, KOT/a 3aKJIAJbIBAIOTCS OCHOBBI JJISl 3/10POBbS
OyIylUMX MOKOJEHHH, TpeOyeT JOMOJHUTEIbHBIX HC-
CIIEJOBaHUM.

B nocnenHue necartmieTus qoKasaHbl ayTo-, Hapa- u
SHJIOKPUHHAsT (YHKIUH KUPOBOW TKAHHU, KOTOpas SIBJIsSI-
€TCSI MECTOM CHHTE3a M CEKPELIMH OOJIBIIOrO KOJINYeCTBa
OMOJIOTUYECKH aKTHBHBIX BELIECTB - aJUIOIUTOKHHOB
[1]. HemaBHO uaeHTH(GHUIMPOBAH OTHOCSIIHUICS K CeMeii-
CTBY MHIMOMTOPOB CEPHHOBBIX MPOTEA3 BUCIEPAIIBHBIHI
anunocnenupuyHblil cepnuH — BacnuH. CyliecTByIOT
JTaHHBIE O TOM, YTO BACIUH OKAa3bIBAE€T MHCYIMH-CTUMY-
spytowuii addexr Ha xuposyto Tkaub npu OX. [pex-
moJylararoT, 4To MHAykius skcnpeccurn MPHK Bacnuna
YeJIoBeKa B XKUPOBOM TKaHU KOPPETUPYET C MHAECKCOM
maccol Tenia (MMT) 1 MoskeT ObITh CBsI3aHa C HApYILICHUSIMU
MeTaboar3ma roko3sl [15].

Lenpo HacTOAILIEIO HCCIEIOBAaHMsS SIBUJIOCH ONpejelie-
HHe II0Ka3aTesIedl yIIeBOIHOro 0OMEHa U KOHLIEHTPALuu
BacCliiHa B CBIBOPOTKE KPOBU B 3aBUCUMOCTHU OT CTCIICHU
0’KMPEHUs B TPYTIE MOJIOJbIX ITAIIMEHTOB C ApTEPUATIBHON
TUIIEPTEH3UEN.

Marepuaa u meronsl. [locnennue pexomenganuu EBpo-
Tiefickoro od1ecTsa runeproHny 1 EBporietickoro odmecrsa
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kapauosnoros U [Ipuka3 Ne 384 MO3 Ykpaunsl (2012 1) nermu
B OCHOBY 0TOOpA IarueHToB Juist uccienoBanus [3,10]. Co-
TJIACHO BO3pAcTHOM nepuoan3anuu, npuHsatoit BO3, oro-
Opanbl 60 Mononbix nanueHToB ¢ AI' B Bo3pacre ot 18
110 45 net. ITarueHTHI ¢ S9HIOKPUHHBIMY HapyLUICHUSAMU,
kauHH4eckumu npusHakamu MBC u cumnroMmaTiueckoit
I'B ObUIM UCKIIOUEHBI U3 MCCIIeIOBaHMSL.

W3mepeHus apTepuanbHOTO AaBJIEHUS, HHIEKCAa MacChl
tena (UMT), koHIIEHTpalluu MHCYJIMHA U TIIOKO3bl Ha-
TOIIIAK B CBIBOPOTKE KPOBU omnucaHsl panee [4]. MHaekc
HOMA ucnonbs3oBanu st ONpeeIeHUs NHCYTHHOPE3H-
crentHoctu (MP). Onpenenenne KOHIIEHTPAIMK BacliHA
B CBIBOPOTKE KPOBM NpoBoamiIoch mertogoM MDA ¢ uc-
nosnb3oBaHueM Hadbopa dupmsl «Ray Biotech, Inc.» (mipo-
M3BOJICTBO benbrus).

B 3aBucumoctu ot OXK naiyieHTs ObUTH pacrpeieiiCHbl Ha
3 rpymmsl. B nepsyto rpynmy ¢ AT Bouutu 27 maiuMeHToB
6e3 OXK (MMT<25 kr/m?). Bo3pact mareHToB BapbHpOBa
B Juana3zoHe 26-39 ner. Bropyio rpynmy coctaBuiu 33
nanuenra ¢ AT, u30srtounoit maccoud tena (M3MT) n OXK
(UM T=>25,0 kr/m?), BO3pacT KOTOPBIX BAPbUPOBAI B THAITA-
30He 2 1-44 roga. KOHTpOsIbHYIO (TPETHIO) TPYIIITY COCTABHIIM
14 mpaxTHyecku 310pOBBIX JIMI] B Bo3pacTe OT 18 10 36 net.
Cpenu Hux 06110 8 (57,14%) xeHimH u 6 (42,86%) My>K4uHH.

Craructuyeckyto o0paboTKy JaHHBIX OCYIIECTBIISLIIN C
nomolibio nakera Statistica, Bepcust 8.0. I[Tonyuyennsie
PE3YIbTAaThl MPCACTABICHBI B BUAC CPCAHETO 3HAUCHUA +
CTaHJapTHOE OTKJIOHEHHE OT cpeiHero 3HaueHus (M+SD).

PesyabTathl M ux obcyxaenue. Cpenu rpymnim, oTo-
OpaHHBIX ISl UCCIIEIOBAHMS, MAIIUEHTOB C HOPMaJIbHOM
Maccoii Tesa 6s110 28 (46,7%); ¢ UBMT - 10 (16,7%), OXK
BBISIBIICHO B 22 (36,7%) ciyuasx. Cpeau Bcex MalueHTOB
OX I crenenu (ct.) umenu 12 (19,3%), OXK Il ct.- 6 (9,7%)
nanueHTos, y 4 (6,5%) 6onpHbix BeisiBaeHo OX III cT.
Cpenu nanmenToB 6e3 OXK konuuecTBO My»YHH COCTaBUIIO
11 (40,7%), xenmuH - 16 (59,2%). B rpynme nanueHToB ¢
M30BITOYHON MACCOil TeJla M OKMPEHUEM MY)K4rH ObL10 18
(54,5%), xenumH - 15 (45,5%). Pe3ynbrars! uccienoBanus
NalMEeHTOB MOJIOJIOTO BO3pacTa IPe/ICTaBICHBI B TAOJIHLIE.
ITokazarens Beca MPOSIBUI TEHACHLHUIO K MOBBIIICHUIO
B rpynne nanuentoB ¢ AI' 6e3 OXK B cpaBHEHUH C KOH-
TPOJILHOM IPYIIION U IOCTOBEPHO YBEIMYHUBAJICS B TPYTIIE
TUIEePTeH3UBHBIX ManueHToB ¢ U3MT. Ananoruunsie
W3MEHEHHs HaOronauch B mokaszarensax UMT y narueH-
TOB KOHTPOJIHON T'PyMIbI U MAaleHToB rpynnsl ¢ Al a
Takke y manueHToB rpymnnsl ¢ OX u Al Uanexcst UMT
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Mex Ty rpynmnamu ¢ u 6e3 OXK Takke cTaTUCTHYECKH J10-
CTOBEPHO OTIMYAIHCh MeK Ty co00ii (p<0,05). [Tokazarenu
OT, OB, OT/OBb, kak nokasarenau abgomuHaIEHOrO0 OXX,
JIOCTOBEPHO OTJIMYAJIUCh MEKJY KOHTPOJIBHOW I'PYyIIION
u rpynnoit AI' ¢ OX; B rpynmne nmanuesToB ¢ AI' 6e3 OX
CTaTUCTUYCCKU JOCTOBCPHBIX OTJIMYUM O CpaBHCHHUIO C
TpeThel rpyIIol He 0OHAPYKEHO.

Bemuunnbst CAJl CTaTUCTHYECKH PA3ITHYAINUCh MEXKIY
rpynnamu oocnenyemsix nauuenTtos u I rpynmoi, onaako
OTCYTCTBOBAJIO JIOCTOBEPHOE OTIMYME MEXAY IpyNninaMu
TUTIEPTEH3UBHBIX ManueHToB ¢ u 6e3 OX (tabnuua). Jlo-
CTOBEPHO OTIMYAIUCh Mokazarenu [JAJl mexay BceMu
00cIeJOBaHHBIMU TPYIIIaMH TTAIUSHTOB 10 CPABHEHHMIO C
KOHTpOJIbHOU rpynmoii (p<0,05).

HccnenoBanue mokasareieil yrieBoJHOTo 00MEHa y MOJIO-
ABIX TUTIEPTCH3UBHBIX MAIIMCHTOB C HAJIMYUEM U 663 O)K
TI0Ka3aJIu CJIEIYIOIINE PE3YIbTaThl: TOBBIILIEHHBIH YPOBEHb
TTIOKO3bI HATOINAK B CHIBOPOTKE KPOBU MAIMEHTOB ¢ Al
10 5,7240,19 mons/n (p<0,001) u yBearueHHE MOKA3aTEIs
HOMA 1o 3,94+0,58 (p<0,05) mo cpaBHEHHUIO C TPYMIOH
310POBBIX JIUII, YTO CBUACTCILCTBYET O MOBLINICHUNU UHCY-
nHopesuctenTHocT! (MP) 1 pa3BUTHH THITEpUHCYTHHEMUN.
s runeprensuBHbIX narnueHToB ¢ OXK nmponreMoHCTpHUpoO-
BaHbI CIEAYIONINE U3MEHEHUSI: YPOBEHbD IITIOKO3bI COCTABUII
6,4+0,45 Mmonb/J1, nHCyuHA - 2 1,0+4,6 MkME/Mm u HOMA
-5,97+1,81, 4TO CTATUCTUYECKHU IOCTOBEPHO OTIIMYATOCH

OT YpOBHS IMOKa3aTejci y MPaKTHUYCCKU 3M0POBBIX JIUI]
(5,02+0,13 mmomnw/m; 9,32+2,1 MmxkME/mn u 2,08+0,47,
cootBeTcTBeHHO; p<0,001).

Cremyet OTMETHTS, uTo nosBneHne OXK y runepreH3UBHBIX
MAlMEHTOB IPUBOIUT K CTATHCTHYECKH 3HAYMMBIM H3Me-
HEHUSIM BCEX MOKazaTeseil yIIIeBOAHOrO OOMEHa MEX1y
rpynmnaMy nainueHToB ¢ Al, MMeroImuxX HOPMaJbHYIO U
M30BITOYHYIO Maccy Teja (Tadnuiia).

KoHneHTpanus BacuHa B CBIBOPOTKE KPOBH MOBBIIIIANIACH
B HICCIIETyEeMBIX IpyInax nanueHToB ¢ Al o cpaBHEHHUIO
¢ KOHTpoJIbHOU rpymnmnoii. B rpynmne AI' 6e3 OX u B rpymn-
Me TUIEepPTeH3UBHBIX NanueHToB ¢ OXK KoHIeHTpanuu
BacniHa coctasuiau 250,1+30,2 u 422+30,5 nr/mii, coot-
BercTBeHHO. Hanmmuue OXK ckazanock Takke Ha TOCTOBEP-
HOM TIOBBIIIICHUH YPOBHS BAaCIIMHA B TPYIIIE MAI[IEHTOB C
cogeranHoit maronorueiit AI'+OX no cpaBHeHuUIo ¢ rpym-
noit nanmentoB Al" 6e3 OX (p>0,05) npu crarucTHyecKu
3HAYMMBIX Pa3INYMIX YPOBHEH aIUMOIMTOKHHA MEXIY
rpynmnoi namueToB AI'+OXK u KoHTpoabHOI Tpymnmoit -
190,0£36,2 nir/mur; p<0,001.

W3 Tabnuupl SBCTBYET, YTO Y MOJIOJABIX NanueHToB ¢ Al
M0 CPaBHEHMIO C TPYIION 3[JOPOBBIX JIHII JIOCTOBEPHO
MOBBICWINCH creayromue nokasarenu: CAJ[ — na 15,3%
(p<0.001), IAZ — Ha 9 % (p<0,05); HOMA — nouru Ha
47,2%, xoHnueHTpanus BactuHa — Ha 24% (p<0,05).

Ta6ﬂuqa. AHmponomempuquKue U buoxumuyeckue OaHHvle nayuenmoes
no epynndam 6 3a6UCUMOCmuU On OHCUPEeHUsl u Al

CrarucTudeckuii
I'pynna (konmuecTno)
nmoKasareJ/b
AT 6e3 Al ¢
IMoka3zaresb KonTpoabHas
0JKMpeHust O’KMpeHHeM _ P P P,
_ _ rpynna (n=14) 12 13 23
I rpynna (n=27) | II rpynna n=33)
Poct, M 1,72 £ 0,09 1,71+ 0,09 1,71 £0,12 0,121 | 0,091 | 0382
Bec, kr 78,0 £ 8,1 96,7+9,5 70,1 +£6,7 0,09 0,07 0,001
VIMT, kr/m? 255+ 1,4 33,1+3,1 24,0424 0,05 0,087 | 0,001
OT, cm 772 8,6 107,0 £9,7 73,4+ 10,1 0,144 | 0,167 | 0,001
OB, cm 101,4+£9,2 116,12 £ 11,9 95,0£6,5 0,311 0,233 0,001
OT/Ob 0,76 £ 0,02 0,92 +£0,09 0,77 £ 0,05 0,076 0,789 0,05
CAJl, MM pT.CT. 150,0 £ 5,6 161,1 £7,4 127,1 £2,2 0,070 | 0,001 | 0,001
JIAJT, MM pT.CT. 88,0 +3,4 972+ 4,4 80,1 + 0,98 0,110 0,05 0,05
T'moxo3a maromax, 572+0,19 6,4+0,45 502+0,13 0242 | 0,081 0,05
MMOJIB/JT
MHCYIHi HATOLLAK, 15,1432 21,044,6 9,32+2,1 0,05 | 0,184 | 0,001
MKME/Mn
HOMA-IR 3,94+0,58 597 £ 1,81 2,08 £ 0,47 0,267 0,05 0,001
+
Konuerrparus 250,1£30,2 422430,5 190,0436,2 0,05 0,05 | 0,001
BacIKHa, /M

OT - o6vem manuu; OF - o6vem 6edep; CAJ - cucmonuueckoe apmepuanvhoe oagieHue,
JAJ - ouacmonuueckoe apmepuanvHoe dasieHue
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B rpynme runepren3uBHbIX naiueHToB ¢ OJK B cpaBHeHNH
€O 340POBBIMU JIMLIAMHU 1OCTOBEpHO n3MeHuics UMT - Ha
27,5%, oxpyxknocth Tanmuu (OT) —na 31,5%, CAJlu JAJT
—Ha 21,1% u 17,6%, coorBerctBenHo (p<0,05), HOMA
yBenuuuics B 2,8 pa3, KOHIIEHTpalus BacruHa — B 2,2
paza (p<0,001).

CpaBHEHHE THNEPTEH3UBHBIX MAllMEHTOB C Pa3IUYHOMN
Maccoil Tena mokasano, yto Hanunuue OX ycyrybmser
Metabonmuueckue usmeHenus: UMT yeenuunics Ha 20%
(p<0,05), ypoBenb uncynuna —ua 27% (p<0,05), HOMA —
B 1,5 paza (p<0,001), xkonnenTpanus Bacnuaa — B 1,7 paza
(p<0,001). ITpsimble KOpPEALMOHHbIE CBA3U OOHAPYKEHBI
mpu cpaBHenuu UMT (r=0,33; p<0,05) n HOMA (1=0,41;
p<0,01) ¢ ypoBHSIMU BacliiHa TOJIBKO B IPYTIIE MalMEHTOBR
¢ couetanHoi naronorueit (AI' u OX). B rpynne Mmomoabix
MalMEeHTOB C HOPMaJIbHOM Maccol Tejla 3HaUUMbIX KOppe-
JIALANA MEKTy YPOBHSIMHU BaCIIMHA U KOHLIEHTpaI1ei rmoka-
3aTesel yriieBoqHoro ooMena He o0HapyskeHo. OCHOBHBIM
(dakxTopom pucka P siBiseTcs BeMunHa BUCUIEPATBHOTO
KHUPa, U3BMEHEHUS KOTOPOTO MOTYT OTPa3UThCs HA YPOBHE
BaCIHMHA B CHIBOPOTKE KPOBU MAIMEHTOB.

Taxum 00pa3oM, HapsILy C IPOrPECCUPOBAHUEM OXKHPE-
HUS U apTePHATBbHON THIIEPTOHUH Y MOJIO/IBIX MAI[IEHTOB
HaOJloaeTcsl yBEJIMYCHHE KOHIIGHTPALMU MPOBOCHa-
JIUTEIBHOTO aJUMOKHWHA BacClMHA B KPOBH. Bo3moxHO,
MIPU OKUPEHUHU MPOUCXOANUT aKTHUBAIUS BOCIAIUTEIb-
HBIX MPOIIECCOB, YTO, IO BCEH BEPOSTHOCTH, BBI3BIBACT
YCUJICHHE CHUHTE3a M DKCKPEUHIO U3 )KHUPOBOW TKaHU
ykazaHHoro agunokuHa. OJXK paccmarpuBaeTcs Kak
XPOHUUYECKUI CUCTEMHBIN BOCHAIUTEIIbHBIN IPOLECC
1 Kak OAWH U3 TIaBHBIX TpurrepoB Al. 3aBHCHMOCTH
Mexay OX u Al moarBepxkaeHa B @paMUHTEMCKOM
ucciaenoBanuu (Framingham Heart Study), mpoxe-
MOHCTPHPOBABIIEE, YTO MPHU yBEIMUYEHUHM MACCHI Tejia
3HAQUUTENIBHO BO3pacTaeT paclpocTpaHeHHOCTs Al B
PA3IMYHBIX BO3PACTHBIX TPYMNINAaX HaceJIeHUs, HE3aBU-
cuMmo ot mnona [16]. ITo coBpeMeHHBIM MpPEACTaBICHU-
SIM aJMINO3Has TKaHb SIBISIETCSA OJHUM M3 Ba)KHEHIIMX
HCTOYHUKOB MPOBOCHATUTEIBHBIX IUTOKHHOB. Kpome
TOT0, aAUMOIUTOKMHBI aAUNO3HOW TKAaHH y4acCTBYIOT
B pa3Butuu MNP [14]. AnunokuHsl MOTYT BIUITH Ha
TUPO3UHKUHA3HYI0 aKTUBHOCTh PEIeNTOpa MHCYINHA,
YTO yCUJIMBAET IPOTEUHOBBIM KMHA3HBIN Kackal. 13 He-
JIaBHO MJICHTH()UIIMPOBAHHBIX META0OJINTOB aIMIIO3HOM
TKaHU BAaCMHUHY OTBOJAT POJIb aAUIMOKHHA, BIUSIOIIETO
Ha CepAeYHO-COCYIUCTYI0 cucTeMy. MI3MeHeHue coznep-
KAHUS U CHHTE3a aIMTTIOKMHOB )KMPOBOIl TKAHBIO MOYKET
MHTHOMPOBaTh JACHCTBHE MHCYIMHA Ha PEIEITOPHOM M
BHYTPHUKIJIETOYHOM YPOBHSX [2,12].

B JAHHOM HCCJICAOBaHWU NPOAEMOHCTPHUPOBAHO, YTO B
IpyTIie MOJIOJBIX JIUI B Bo3pacTe 18-45 ner B ciyuyae Ha-
nmuunst Al HaGromaeTCsl MOBBIMICHUE YPOBHS BacliMHA B
ceiBopoTKe KpoBu. IIpucyrctBue OX, compoBoxaaercs
HapactaHueMm WP, XpoHHUeCKUM BOCHAJIEHUEM U BO3-
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MOXHBIM MOCJICAYIOUNIUM IMOBBIIICHUEM PHUCKA pPa3BUTHA
COCYIUCTBIX OCJIOKHEHUM.

Hexoropsie aBropsl [ 12] mokasainu, 4To BaclMH o0nanaeT
MHCYJIHH-CTUMYIUpYOMUM 3 (hekTom, HarpaBIeHHbIM
MMEHHO Ha KMPOBYIO TKaHb Npu oxupeHuu. Cremyer
HpeaIoiararTh. 4To yBeJIMYeHHE TPOIYKIIH BaCIIHA BHC-
LepajIbHOM KUPOBOM TKAHBIO SIBJISIETCS KOMIIEHCATOPHOM
peakiueli opraHiu3Ma B YCIOBHSIX HApaCTaHUSI CHCTEMHOTO
Bocranenus. [loaydyeHHble B pe3ynbTare MpoBeIEHHOTO
UCCIIe/IOBaHMS JaHHBIE TOATBEPIKIAIOTCS UCCIISIOBAHMAMHE
Doaa M. Abdel-lateif u Shereen S. El-Shaer, kotopsie npo-
JIECMOHCTPHPOBAJIH CYILIECTBEHHOE CHU)KCHUE B CBIBOPOTKE
KPOBH YPOBHS BAaCIIMHA IPU YMEHBUICHUH OKPYKHOCTH
TaJUU B TPYIINE MalUeHTOB, YTO CBUIETEILCTBYET
0 CHIJKEHUM HAKOIUICHUS BUCIEpPaTbHOTO Xupa [8].
Barzegari A., Amouzad Mahdirejei H. Takxe cBsi3bIBatoT
BaCIIMH, CHHTE3UPYEMbIH )KUPOBOH TKaHb1o, ¢ 1IP. B cBOCH
pabote [S] oHM MOATBEPAWIN CHUYKCHHE KOHIICHTPAIUU
BaclMHA B CHIBOPOTKE Ha (poHE PHU3NUECKON HArpy3KH Yy
37J0POBBIX MOJIOIBIX MY>KUHMH. XOT$l CYIIECTBYIOT IIPOTHBO-
MOJIOKHBIE PE3yJIbTaThl, OMPOBEPralolIre MOJyYCHHbIC
HaMU JIaHHbIe [6].

IIpennmonaraeM, 4To akTHBAIMs BOCHAIUTEIBHBIX MPO-
IIECCOB TIPU OKUPEHUH JEKUT B OCHOBE maroreHesa Al,
BO3HHUKAIOIETO XOTsI Obl YaCTHYHO 32 CYET BOCIAJICHHS
COCYIUCTON CTEHKU M Pa3BUTHUS SHAOTEIHAIBHON JUC-
¢ynkimu [17]. B Hammx vcciieoBaHUAX MOKa3aHo, YTOo
B IpyIIE MalMeHTOB B Bo3pacTe oT 18 1o 45 ner ¢ AT’
JTIOCTOBEPHO M3MEHSIOTCS KOHIICHTPAIUK BacIIMHA ITapa-
JIETBHO 0€3 CTaTHCTHYECKHUX PAa3lIMuMii B KOHIEHTPALMSIX
TIFOKO3BI M MHCYJIMHA B CPAaBHEHHMHU C TPYIION 3I0POBBIX
JUI. YBENWYCHHE KOHIIEHTpAallMM BAaCIMHA B KPOBM Ha-
6mromaercs U y nanueHToB ¢ Al, HMEoNX HOPMaIbHYIO
Maccy tena. [IporpeccupoBanue oxupenus u Al” compo-
BOXKJIA€TCA HapacTaHHEM HHCYITMHOPE3UCTEHTHOCTH U
JATbHEHIIINM POCTOM KOHIIEHTPALIMH BaCIHA B CBIBOPOTKE
KPOBH MOJIO/IBIX ITAlMCHTOB.

3anaueil 106011 aHTUTHIIEPTEH3UBHOM TEpaniy ABISIETCS
HE TOJBKO JIOCTHKEHHE 1IENeBBIX YpoBHEH AJl, HO U KOp-
PEKIUS COMYTCTBYIOMIMX METa0OIMYECKUX PACCTPOMCTB.
Monudukarus o0pasza KH3HH 0CTACTCsI 00s3aTCIBHON U
OJTHOH U3 IMIaBHBIX COCTaBysIomuX jJeueHus npu OXK+AT,
KaK | B CITy4ae HapyllIeHHU i yIJIeBOHOro oOMeHa (Hapylie-
HUS TTTUKEMUU HATOIIAK U TOJIEPAHTHOCTH K TIIOKO3€) [2].

B rpyrme MosofpIX MarueHToB, OBICTPO U 3(HHEKTHBHO
MOAJIAIOIINXCSA CHI)KEHUIO MacChl Tejla, YPOBHH BacluHa
B KPOBHM MOXKHO BOCIPHHMMATh B Ka4eCTBE IOKa3aTels,
KOTOPBII OTpaXkaeT He TOJIbKO YMEHBIICHHE BUCIEpalIb-
HOM KHPOBOI TKaHU, HO M KOPPEKIHIO METa0OIMIECKUX
HapymeHuit npu AI'+OX (B ToM umcie M yITIeBOAHBIH
oOMeH). BrlliensnoxxeHHoe MO3BOJISIET Oosiee paHHEe
porHo3upoBanue TedeHust AI' 1 BO3SMOXKHBIX MeTabou-
YECKUX OCJIOKHEHUM.
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BriBoabI.

1. KoHueHTpanus Bac1Ha B CbIBOPOTKE KPOBU KOPPEIUPYET
CO CTEMEHBIO OXUPEHHUS ¥ JOCTOBEPHO YBEIIMUNBACTCSI IPH
couetanHbIX Al 1 OXK y manmeHToB MOJIOIOro BO3pacTa.

2. O6Hapy:xeHa TecHast KOPPEISIUS B UCCISTYyEeMBIX TPYTI-
nmax manueHToB ¢ A" m OXK Mexny ypoBHEM BacluHa U
OCHOBHBIMH I10Ka3aTEISIMHU YIIIEBOIHOTO OOMEHa.

3. Iomy4eHHBIE PE3yabTAThl MCCIEAOBAHHS TTO3BOISIOT
HCIOJIb30BATh MOKA3aTelb BaclWHA Kak Mapkep Ooiee
PaHHETO IPOTHO3MPOBAHMUS BO3ZMOKHBIX META0OIMUECKUX
OCITOXHEHHUH (0COOEHHO YTIICBOIHON COCTABIIIONIEH Me-
TaboIM3Ma) y MallueHToB B Bo3pacte 18-45 net.
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SUMMARY

VASPIN LEVELS AND CARBOHYDRATE STATUS
IN YOUNG PATIENTS WITH HYPERTENSION
AND OBESITY

Zlatkina V. V.

Kharkiv National Medical University, Department of
Clinical Pharmacy, Ukraine

The current pace of growth in body weight and complica-
tions in children and patients of the young age is a serious
problem. The aim of the work was to determine the vaspin
concentration depending on the presence of obesity in pa-
tients of the young age with arterial hypertension and the
study of its relationship with carbohydrate metabolism.
The progression of obesity and hypertension is accompa-
nied by increase of insulin resistance. The increase in the
blood concentration of vaspin is observed in patients with
hypertension and normal body weight. Increased vaspin
concentration occurs before the detected change in insulin
levels in blood. This allows an earlier prognosis of hyper-
tension and possible metabolic complications.

Keywords: vaspin concentration, body weight, hyperten-
sion, metabolic complications.
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PE3IOME

YPOBEHDb BACIIMHA M YIJIEBOJAHBIN CTA-
TYC NAODUEHTOB MOJIOAOT'O BO3PACTA C
APTEPUAJILHOU TUTMTEPTOHUEN HA ®OHE
OXHUPEHUA

3aarkuna B.B.

XapvroscKuil HayUOHATLHBLIL MEOUYUHCKULL YHUBEPCUMEN,
Kageopa kaunudeckol gpapmaxonoauy, Yxpauna

W36sTounas macca u oxupenue (OXK) B meTcoxkm u
MOJPOCTKOBOM BO3PACTE BBI3BIBAIOT META0OIHUYECKIE
HapYIICHUSL.

Llenpro MccaeqOBaHMS SBHIOCH ONpelelieHne KOHIIeH-
TpalMy BaclIMHA B 3aBUCHMOCTHU OT CTEIICHH OXKUPEHUS
(OX) B rpymie MONOABIX MAIMEHTOB C apTepHaIbHON
runeprensueil (Al') n ycraHoBiIeHHE ee B3aHMMOCBSI3U C
MOKa3aTeJ MK YITIEBOIHOTO OOMEeHa.

B 3aBucumocTn ot crerienn OXK marueHTsI ObIUTH pacipe-
nenensl Ha 3 rpymmsl: | rpymma — 27 mamuentos ¢ Al 6e3
OX (MMT< 25 xr/m?) B Bo3pacte 26-39 set; I1 rpymma - 33
nanuenTa ¢ AT, u3osrrounoii maccoit trena (M3MT) nu OXK
(UMT >25,0 kr/m?) B Bo3pacre 21-44 rona. KoHTponsHyto
(IIT) rpymry coctaBmim 14 mpakTHYECKH 30POBBIX JIAIL B
Bo3pacte oT 18 1o 36 ner. CrarucTudeckyro oOpaboTKy
JTAaHHBIX OCYMIECTBISUTM C MOMOINBIO makeTa Statistica,
Bepens 8.0.

Pe3ynbpTaThl IPOBEAECHHOTO HCCIIEIOBAHUS TTO3BOJISIOT
3aKJIIOYUTh, YTO IIPOrpeccUpoBaHue OxxupeHus u Al co-
MIPOBOKAAETCS HAPACTAHUEM MHCYINHOPE3NCTEHTHOCTH.
VYBenn4eHne KOHIEHTPALUK BaCTIHA B KPOBH HAOMIO1aeT-
csy mareHToB ¢ Al” maxke B cirydae ¢ HOpMaIbHON MacCcoi
Tesa. [1oBbINICHNE KOHLEHTPALMK BAaCTIMHA ITPOUCXOANT
paHblIe, 4eM 0OHapyKMBAIOTCSI U3MEHEHNUS YPOBHEH MH-
CyIMHA B KPOBH, YTO JIa€T BO3MOKHOCTH OOJIee PaHHETO
MIPOTHO3UPOBaHUsA TeueHN Al 1 BO3MOKHBIX METa0OIH-
YECKUX OCIIOKHEHUI.
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AND INHALANT COMPONENTS IN GEORGIAN PATIENTS
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Molecular-based allergy (MA) diagnostics is a novel ap-
proach used to map the allergen sensitization of a patient
at a molecular level, using purified natural or recombinant
allergenic molecules (allergen components) instead of
allergen extracts. Singleplex and multiplex measurement
platforms are available for MA diagnostics. The Immuno-
Solid phase Allergen Chip (ISAC) is the most comprehen-
sive platform currently available, which involves a biochip
technology to measure sIgE antibodies against more
than one hundred allergenic molecules in a single assay
[1,3,5,7,9,10]. Food allergic reactions can range in severity
from mild to severe and life threatening. Accurate diagnosis
of food allergy is necessary not only to provide appropriate
and potentially life-saving preventive measures but also to
prevent unwarranted dietary restrictions. The diagnosis of
food allergy has traditionally been based on clinical history
and food specific IgE (sIgE) testing, including skin prick
testing (SPT), serum tests, or both. These tests tend to be
extremely sensitive, but positive test results to foods that
are tolerated are common. Recently, a number of studies
have demonstrated that CRD may improve the specificity
of allergy testing to a variety of foods including peanut,
milk, and egg [2,4,6,8].

High levels of milk and egg white IgE may predict the
likelihood of sensitivity, but may not be solely predictive
of reactions to cooked food or allergy duration.

CRD test results give more of the information necessary
to evaluate patient’s potential risk of systemic reaction,
manage dietary modifications and medication, and improve
patient’s quality of life.

The aim of our study was to: 1) investigate sensitization
patterns to food and inhalant allergen components in dif-
ferent age groups of Georgian allergic patients. 2) Evaluate
patient’s potential risk of systemic reaction and manage
dietary modifications. 3) Study the correlation of food and
inhalant components with clinical manifestations of allergic
disease in different age groups.

Material and methods. The study population comprised
81 allergic patients, 26 adults (mean age 36.2+10.9) and
55 children (mean age 6.1+4.58) with different clinical
manifestations referred to our clinic for food allergy evalu-
ation as a cause of their allergic disease. Diagnosis was
based on patient’s history, clinical symptoms and labora-
tory investigations (skin prick tests, total IgE, specific
IgE measurements, FeNO, spirometry and etc). Allergic
patient’s sera samples were tested by a microarray tech-
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nology (ImmunoCap ISAC, Thermo Fisher Scientific, Im-
munoDiagnstics, Uppsala, Sweden) and specific IgE levels
against 112 different allergen components were detected.

Results and their discussion. Polysensitization was seen
in 84.6% of subjects. Among investigated mainly species-
specific food components IgE reactivity tonGald 1,nGal d
2 and nBos d 8 was more prevalent correspondingly 11.3%,
10.1%, and 10.1% (Fig. 1).
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Fig. 1. Mainly Species-specific Food Components

All other food components comprised — 1.2% (Brazil nut
—1Ber 1, hazelnut — nCor a 9, walnut —rJug n 1, nJug r 2,
sesame seed —nSes 1 1, peanut —rAra h 1, rAra h 2, rAra
h 3, n Ara h 6, soybean — nGly m5, nGly m 6, buckwheat
nFag e 2, wheat rTri a 19.0101, kiwi-nActd 1, n Actd 5).

Concerning pollens, specific IgE antibodies against fol-
lowing aeroallergen components were detected more
frequently: 1) grass pollen — Cyn d 1 (35.4%), rPhl pl
(35.4%) and nPhl p 4 (34.1%), 2) tree pollen — nCup a 1
(26.5%); 3) weed pollen —n Amb a 1 (21.5%). Main aller-
gen component from the mold group was rAlta 1 (10.1%)
and animal group was rFel d1 (12.6%). Among house dust
allergen components sIgE to rDer £2, nDer p 1 and rDer p
2 showed higher positive rates.

PR-10 reactivity was detected in 56 patients (45%), Profilin
reactivity in 53 (43%), and LTP in 36 (29%) (Fig. 2).

IgE reactivity to milk and egg components were more
prevalent among the food allergen components and these
patients were divided into three age groups: Group A:
infants <2 yrs old (total n-3), group B: preschool children
aged 2-5 yrs old (total n- 9); Group C — 6-18 yrs old (total
n- 2); No positive specific IgE to milk and egg components
were observed in adults 18 yrs old and over.
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Fig. 2. Immuno CAP ISAC allergen components

Our study revealed that 92.8% of milk and egg allergic
patients were sensitized to other food and inhalant allergens,
71.42% of which had atopic dermatitis, 14.28% - atopic
dermatitis, allergic rhinitis and bronchial asthma, 7.14%
- atopic dermatitis and allergic rhinitis, 7.14% - urticaria.

In children < 2 years old age group, atopic dermatitis was
the only clinical manifestation of allergic disease caused
mainly by food sensitization. In preschool children of 2-5
yrs old age group AD was still predominant (77.8%) sen-
sitization to inhalant allergens were increasing manifested
by upper respiratory symptoms (allergic rhinitis) and com-
prised 11.1%. Urticaria encountered in 7.14%.

All the patients of 6-18 yrs age group had skin and respi-
ratory manifestations togeather: AD, allergic rhinitis and
bronchial asthma. These data are well reflecting atopic
march in children.

6.3% of milk allergic patients were sensitized to nBos d 6
(cow’s milk/meat components) and 1.2% to Livetin (Egg
yolk/chicken meat component).

IgE reactivity to nBos d 8 and Gal d 1 were more prevalent
among milk and egg components. nBos d 8 and Gal d 1 are
resistant to heat denaturation, there is high risk of reaction to
all forms of milk and egg (both raw and cooked) and patient
unlikely to “outgrow” milk and egg allergy with high levels
of specific IgE to casein and ovomucoid [3]. Children with
severe allergic reaction must be checked attentively every six
month and their dietary modifications and quality of life should
be regularly assessed. In case of occasional contact with food
product individual action plan against anaphylaxis should be
followed, including using of epinephrine auto injector. The
patients with high sensitization to Gal d1 and their parents
should be warned to visit allergist before vaccination.

Conclusion: Our study revealed that most prevalent food
components in Georgian investigated population were Gal d
1(11.3%), Gal d 2 (10.1%) and Bos d 8 (10.1%). Sensitiza-
tion to Bos d 8 and Gal d 1 are predictors of allergy persis-
tence in later life and association with systemic reactions.
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Most prevalent inhalant components in study population
from grass pollen group were Cyn d 1 (35.4%), rPhl pl
(35.4%) and nPhl p 4 (34.1%), from tree pollen compo-
nents - nCup a 1 (26.5%),nAmb a 1 (21.5%) - from weed
pollen components. Main allergen component from the
mold group was rAlt a 1 (10.1%) and from animal group
was rFel d1 (12.6%). Among house dust mite allergen
components sIgE to rDer f 2, nDer p 1 and rDer p 2 were
more prevalent.

PR-10 reactivity was detected in 45%, Profilin - 43%, and
LTP - 29%.

CRD food and inhalant pattern changes associated with
age of children were correlating with the development of
atopic march in Georgian population.

Study confirmed that InmunoCAP Component test results
are giving the broad spectrum of patient’s individual aller-
gic profile to evaluate patient’s potential risk of systemic
reaction, manage dietary modifications and medication,
address parental anxiety with clear answers and improve
patient’s quality of life.
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SUMMARY

PATTERNS OF SENSITIZATION BY FOOD AND
INHALANT COMPONENTS IN GEORGIAN PA-
TIENTS

Lomidze N., Gotua M.

Center of Allergy and Immunology, Thilisi State Medical
University, Georgia

Molecular-based allergy (MA) diagnostics is a novel ap-
proach used to map the allergen sensitization of a patient
at a molecular level, using purified natural or recombinant
allergen components instead of allergen extracts. The aim
of our study was to: 1) investigate sensitization patterns
to food and inhalant allergen components in different age
groups of Georgian allergic patients 2) evaluate patient’s
potential risk of systemic reaction and manage dietary
modifications. 3) Study food and inhalant components in
different age groups in correlation with clinical manifes-
tations of allergic disease. Allergic patient’s sera samples
were tested by ImmunoCap ISAC and specific IgE levels
against 112 different allergen components were detected.
The study population was comprising 81 allergic patients,
included 26 adults (mean age 36.2+10.9) and 55 children
(mean age 6.1+4.58). Results revealed that nGal d 1
(11.3%), nGal d 2 (10.1%) and nBos d 8 (10.1%) were
more prevalent among food components. Cynd 1 (35.4%),
nCup a 1 (26.5%), n Amb a 1 (21.5%), rAlta 1 (10.1%),
rFel d1 (12.6%), tDer £ 2 (26.50%), nDer p 2 (24%) were
more prevalent among inhalant components. PR-10 reac-
tivity was detected in 45%, Profilin - 43% and LTP - 29%.
CRD food and inhalant pattern changes associated with
age of children were correlating with the development
of atopic march in Georgian population. Sensitization to
most prevalent food components (Bos d 8 and Gal d 1)
are predictors of allergy persistence in later life, in case
of emergency individual action plan against anaphylaxis
should be fulfilled.

Keywords: food allergy, CRD, atopic dermatitis.
PE3IOME

OCOBEHHOCTU CEHCUBUJIM3ALIUU K ITUILE-
BbIM U UHTAJIALIMOHHBIM KOMIIOHEHTAM Y
MNAIIMEHTOB B I'PY3UHA

Jomuasze H.H., I'orya M.A.

Lenmp annepeuu u ummynonoeuu,; Tounucckuii eocyoap-
CMeeH bl MeOUuyuHcKull yHusepcumen, I pysus

MornekynspHasi AMaTHOCTHKA IIPEACTABIAET COO0H HOBBIN
TIO/IXO1 B QJIIEPTOJIOT MM, MICTIOJIb3YEMBIH /TS OTIPE/IeNICHUS
aJUIEPTUUECKOI CeHCHOMIN3aNY MAIEHTa HAa MOJIEKYIISIP-
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HOM YPOBHE C UCTIOJIb30BAaHUEM OUHIIIEHHBIX KOMIIOHEHTOB
HaTypaJbHOTO MM PEKOMOUHAHTHOTO aJlIepreHa BMECTO
aJlJIePrUUECKUX IKCTPAKTOB.

[enbto TaHHOTO HCCIEIOBAHUS IBUIIOCK: 1) onpeneneHne
0COOCHHOCTEH CEeHCHOMIIM3ALMK K MUILEBBIM M WHIraJIs-
IUOHHBIM KOMIIOHCHTaM B Pa3HbIX BO3PACTHBIX I'pyIIIax
aJUIeprMYecKuX ManueHToB I'py3un; 2) oleHKa MOTEH-
LHAAJIBHOTO PUCKA CUCTEMHBIX PEAKLUUNW U yIpaBICHUE
JUCTUYCCKHUMH U3MCHCHUAMU, 3) HUCCIICAOBAHNEC ITUIIICBBIX
1 UHTAJTAOUOHHBIX KOMIIOHCHTOB B PAa3HBIX BO3PACTHBIX
rpynmnax B KOppeJIaun ¢ KIMHNYCCKUMUA IPOABJICHUAMU
aJUIePTUYECKUX 3a00JICBAHUIM.

CoiBopoTKa 81 ainepruueckoro MaiueHTa, B TOM YHCIIe
26 B3pocnbix (cpennuit Bozpact 36,2+10,9) u 55 neteit
(cpennwuii Boszpact 6,1+4,58) uccnegoansl ImmunoCAP
ISAC u onpenenensl crienuduueckue ypopuu IgE k 112
pa3MuHBIM aJuIepreHHbIM KoMitoHeHTaMm. Cpenu uccie-
JIOBaHHBIX NpeBblanu crenuduueckue IgE anturena
MPOTHB CJIEAYIOMIMX MHUIIEBbIX KomnoHeHToB: Gal d 1
(11,3%), n Gal d2 (10.1%) u Bos D 8 (10.1%), a cpeau
HHTaJBIIIMOHHBIX KoMIToHeHTOB - Cyn d 1 (35.4%), nCup
al (26.5%), n Amb a 1 (21.5%), rAlt a 1 (10.1%), rFel
dl (12.6%), rDer f 2 (26.50%), nDer p 2 (24%). PR-10
peakTUBHOCTH 0OHapyxeHa B 45%, nmpoduianHoB - 43%, a
LTP - 29%. OcoO0eHHOCTH JUHAMUKHY [THILEBLIX U HHT A~
IIMOHHBIX KOMIIOHEHTOB, aCCOLMMPOBAHHBIX C BO3PACTOM
JieTeil, KOpPEIUPYIOT C Pa3BUTHEM aTOIMYECKOro Maplia.
Cencubunmzanust k Bos D 8 n Gal d 1 sBisiercst nporHo-
CTHYECKUM (PaKTOPOM JaIbHEHIIIero nepcucTupoBanus. B
YpE3BbIUAHHON CUTYALUU JOJKECH BBIIOJIHATHCS [TOJIHBIN
TUIaH UHMBH/YalIbHOTO ISHCTBHSI IPOTHB aHa(UIIaKCHH.
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MEXAHW3MbI PEAJIN3AIIMU OCTEOIIEHUYECKOI'O CUHAPOMA Y TAIIUEHTOB
C KOMOPBUJIHBIM TEYEHUEM XPOHUYECKOI'O OBCTPYKTUBHOI'O 3ABOJIEBAHUA
JIETKUX U XPOHUYECKOI'O TAHKPEATHUTA

Kenesuaxosa H.M.

Xapvrosckuii HayUOHATbLHBIN MEOUYUHCKULL YHUsepcumem, Yxpauna

B cBeTe coBpeMEHHBIX NPEICTaBICHNH, XPOHHYECKOE
oOctpykTHBHOE 3a00neBanue jgerkux (XO3JI) paccmarpu-
BAETCs KaK CHCTEMHasl IIaTOJIOTUsl, KOTOPasi He OTpaHNIHBa-
€Tcs BOBJICUCHNEM B ITATOJIOTMIECKHH TpoLiecce Cyryoo pec-
ITUPATOPHOTO TPAKTA, M MIMEHHO CHCTEMHOE BOCIAJICHUE
MIPUBOANT K (DOPMHUPOBAHHUIO OCIIOKHEHUN M MOPAKEHHUIO
JIPYTUX ’KHU3HEHHO BaXKHBIX OPraHOB U cUCTEM [6].

CornracHo mociieHel penakimn [106anpHOl HHUIHATH-
BeI o XO3JI (GOLD, 2016), XO3JI onpexnensercs Kak
«3a00JeBaHNe, XapaKTEPHU3YIOLIEeCs MEPCUCTHPYIOIUM
OTPaHMYCHHEM CKOPOCTH BO3YIIHOI'O IIOTOKA, KOTOPOE
OOBIYHO MPOTPECCUPYET U CBA3AHO C IOBBIILICHHBIM XPO-
HHYECKHUM BOCIIAJINTEIBHBIM OTBETOM JIETKUX Ha ISHCTBUE
MIATOTEHHBIX YaCTHIl WM Ta3oB. 3abosieBaHHE, KOTOPOE
MOKHO IPEJOTBPATHUTH U JIEUNTh. Y psijia MaleHToB 000-
CTPEHHS ¥ COITyTCTBYIOLIHME 3a00JI€BaHUS MOTYT BIHSATDH
Ha obmryto Tshxects XO3JD» [6], T.e, HEOTHEMIIEMBIM TIPH-
3HakoM XO3JI siBiisieTcsl MOCTOSIHHOE MPOrPECCUPOBAHUE
MIaTOJIOTMYECKOTO MPOIecca, YTO HEU3MEHHO NPHBOAUT
K HeoOpaTUMOMY YXYALICHHUIO JIETOYHOH (QyHKIHH, a
HaJIM4Yhe KOMOPOUIHOTO COCTOSIHHSI MOXKET HETaTHBHO
BiusATh Ha TeueHne XO3JI u ycyryOmsiTh narojgornyeckne
N3MEHEHHS Y OOJIbHBIX.

Mmuorue ¢axrtopsl pucka XO3JI, koTopsie SBISIOTCS

(axTopaMu pHCKa W JUIs pa3BUTHUS JPYTHX 3a00JIeBaHUM
BHYTPEHHHX OPTaHOB, A TAKXKE HAJMINE CHCTEMHBIX BOC-
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MAJINTEIbHBIX U3MEHEHUH MOT'YT CIIY>KUTb ITpeApacioa-
raomuMu HhakTopamMu MaHH(ECTAIMH 1 IIPOTPECCUPOBAHNS
COITyTCTBYIOIIEH MaToioru. VIMEeHHO JaHHBIM 00CTOSATENb-
CTBOM 00ycIoBiIeH TOT (akT, uto mpu XO3JI nocrarouno va-
CTO HAOMIONAOTCS KOMOPOHTHBIE COCTOSTHISI, KOTOPBIE MOTYT
OKa3bIBATH HETATHBHOE BIIMSHIE HA TeUeHHE 3a001eBaHms [6].

JI0OBOJIBHO YacTBIM «IIATOJIOTMYECKUM TaHJIEMOM» CPEIU
3a00JIeBaHUH BHYTPEHHNUX OPTaHOB BBICTYIIACT COUCTAHUE
XPOHUYECKOTO OOCTPYKTHBHOTO 3a00JICBaHUS JIETKHX U
xpoHudeckoro nankpearuta (XII) [2]. [laHHOE KOMOp-
OMIHOE COCTOSHHUE SIBISIETCSI HE TOJBKO 3aKOHOMEPHBIM
CJIC/ICTBHEM 3HAUUTEIBHON PACIIPOCTPAHEHHOCTH 00enX
HO30JIOTHYECKHX €IMHUII, HO ¥ PE3yJIETaTOM HAIMYUSI psiia
001mux (haKTOpOB PHCKa, ITHONATOI€HETHIECKUX 3BEHBEB
1 KOHEUHBIX To4deK. Cpenu MpoBOIMPYIONIMX MOMEHTOB B
MHUIUANUY 000nX 3a00NIeBaHUM HOKa3aHa 3HAYNTEIbHASL
POJIb KypEeHUsl, Ype3MEPHOTO YIIOTPEOICHUS aIKOToIIsl, 0aK-
TEpUaJIbHBIX U BUPYCHBIX MH(EKINHA, BO3AEHCTBUS psja
TOKCHYHBIX BEIIECTB U (haKTOPOB BHEIIHEH cpersl [3,6].

Hecmotpst Ha ToT dakr, uro B onpenenernu XO3J1 ocHOB-
HOW aKIEHT JeiaeTcss Ha OpOHXOJIErOYHbIE POSBICHNS,
B IIOCJIEJTHHE TO/bI Bce Ooblllee BHUMAHHWE HAy4YHOH
00IIeCTBEHHOCTH NPHUBJIEKAIOT IKCTPAITYIbMOHAIBHBIE
Marudecrannn XO3JI, Takue kak AUCOYHKIHS CKEICT-
HOW MYCKYNaTyphl, CEpIEYHO-COCYINUCThIE HAPYIICHUS,
CHIKEHHE MACCHI TeJIa, 0CTE0N0pO3, aHeMHUS U ipyTHe [6].
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Oco00ii mpobIeMoii B KOHTEKCTE JaHHOH KOMOPOUIHOCTH
BBICTYIIAeT OCTEONOPO3, KOTOPBII MOKET Pa3BUBATHCS Kak
y nmauuenToB ¢ XO3JI, Tak u y 6onbHbeix XI1. [Tpu XO3JI
OCHOBHBIMH ITyCKOBBIMU MEXaHU3MaMU pa3BUTHS OCTEOIIE-
HUYECKOTO CHH/IPOMa BBICTYTIAIOT CUCTEMHOE BOCHAJICHHUE,
THITIOKCHYECKHE M MeTaOOoJIMYeCcKre HapyLIeHUs, TpUeM
ITIOKOKOPTUKOMIHBIX penaparos [4,5]. OCHOBHBIM TpUT-
repHbIM (DaKTOPOM JEBUAIMH MHHEPAJIbHOW MIOTHOCTH
KOCTH U HOCJIEAYIOIIET0 IPOrPEeCCUPOBAHUS OCTEONOPO3a
IPU XPOHUYECKOM MaHKpeaTute, 0e3yCIOBHO SBISETCS
9KCKPETOPHAs HEZOCTATOUHOCTb MOKETYA0UHOM KeIe3bl
C 3aKOHOMEPHBIM Pa3BUTHEM CHHAPOMA MajbabcopOLuu
[1,7]. Takum oOpazom, B ycioBusix komopouHoctn XO3J1
u XII npobnema octeonopo3a npuobperaer ocodboe 3Ha-
YeHHe, TaK Kak 00e HO30JI0THH XapaKTePU3yIOTCs MOCTe-
NEHHBIM MPOTPECCUPYIOIINM CHIDKEHHEM MUHEpPaIbHOI
TUTOTHOCTH KOCTHOM TKaHH, YTO U MOCTY>KUJIO OCHOBAaHHEM
JUTS IPOBEICHUS JAHHOTO MCCIICIOBAHUS.

enp mccnenoBanus - onpeleacHue MEXaHU3MOB pea-
JIM3aLUNA OCTEONIEHUYECKOTO CHHIPOMA y TAIlMEHTOB C
KOMOPOM/IHBIM TEYEHUEM XPOHHYECKOT0 00CTPYKTUBHOTO
3a00JIeBaHUS JIETKUX M XPOHUYECKOTO MTAaHKPEeaTUTa.

Marepuana u metoasl. O6cinenoBano 98 6onpHbIX XO3J1
criupomerpuueckuii knacc GOLD 11, 47 u3 Hux nmenu
U30JIMPOBAHHOE TeUCHHUE 3a00s1eBaHs (TpyIINa CPaBHEHHUS )
u 51 - coueranne XO3JI u XpOHUYECKOTO MaHKpeaTuTa
(ocHoBHas rpymmna). O6e TpymnIbl ObLUIM HICHTHYHBI 110
BO3pacty (49,2+6,1 n 47,9+5,8 neT COOTBETCTBEHHO), TIOTY
(npeobnanamu my>xuuHsbI - 45 (62,5%) 1 48 (63,2%) coot-
BETCTBEHHO) U JIUTeNbHOCTH aHaMHe3a XO3JI, koTopbrit
B CPEIHEM COCTaBHWJI: B OCHOBHOII rpymnme 13,6+4,2 net u
B rpymmne cpaBHeHus 12,3+4,5 net. KontpomnsHyto rpyniy
npeactaBuin 20 NPaKTUYECKH 310POBBIX JIUII, paHIOMU-
3UPOBAaHHBIX IO MOJY U BO3PACTY.

O11eHKY SKCKPETOPHOH (PyHKIIMH MOJIKEITYT0UHOM XKeJe-
3bI IPOBOJIMJIY ITyTEM OIpE/IEICHHS dJIacTasbl-1 B Kale.
[Ipu srom npumensuin tect-Habop ELISA («ScheBo
Biotech AG», 'epmanust), 6a3upyromuiicst Ha UCTIOJIB30-
BaHWU MOHOKJIOHAJIbHBIX aHTUTEJI, KOTOPBIC OTBCUAIOT 3a
YEJI0BEUECKYIO MaHKpeaTHIecKyro anacTtazy-1. Omenka
pe3yNbTaToB NMPOBOAUIACH COITIACHO MPOTOKOJIAM, NMpHU
3TOM ObLIa 3apeructpupoBaHna Jierkas (18 OONBHBIX -
35,3%) unu cpenuasa (33 mauuenta - 64,7%) creneHb
TSXKECTH IKCKPETOPHOW HEJTOCTATOYHOCTH OpraHa.
ITanneHTsl ¢ TSAXkEN0W BHELIHECEKPETOPHOM HeaocTa-
TOYHOCTBIO MoJpKenynodHoi xene3bl (BHITXK) k wnc-
CJIEIOBAHUIO HE MPUBJIEKAINUCE.

MusepaapHyl0 IIOTHOCTh KOCTHOW TkaHu (MIIKT)
MATOYHONW KOCTH OMPENENSIN METOAOM YJIBTPa3ByKOBOM
KOMITBIOTEPHOM JIGHCUTOMETPHUH C UCTIOIb30BAHUEM alllla-
para Achilles express (Lunar, CILIA). [IpoanannzupoBaHbl
CIIEAYIOIIHE TOKA3aTEeIIH: HHIIEKC XKECTKOCTH MUHEPaIbHOH
TUIOTHOCTH KOCTH IMAIIMEHTA B MPOLIEHTAX OT CPEIHET0 3Ha-
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ueHust Jist 20-35-€THUX «B3pOCIBIX MOTIONBIX) - VDKMIT
(«Young Adult»), nHeKc )KeCTKOCTH MUHEPAIBHOMU MLIOT-
HOCTH KOCTH TIallMEHTa B MPOIEHTAaX OT CPEHEro 3Haue-
HUsSI B MOMYJISIIMK COOTBETCTBYIOIIETO TI0JIa M BO3pacTa
- DKMII  («Age matched»), nnjiekc NpOYHOCTH KOCTH —
WII (Stiffness index), T-score — cOOTHOLIEHUE KOJIMYECTBA
MHHEpaJIbHON KOCTHOM Macchl y 00CIeyeMOro anueHTa
10 CPAaBHEHHMIO CO CPEAHECTATUCTUYECKIM MTUKOM JIAHHOTO
HI0Ka3aTeNs B HOpMe, Z-SCOore - COOTHOLIEHHE KOJINUEeCTBa
MHHEpaJIbHON KOCTHOM Macchl y 00CIeyeMOro anueHTa
M0 CPaBHEHMIO CO CPEIHECTATUCTUYECKUM HOPMaIIbHBIM
[I0Ka3aTeJIeM B aHAJIOTMYHOM BO3PACTHOU IPyIIIIE.

IIpu oneHke pe3yabTaToB UCMONB30BaIN Kputepun BO3:
HopmasbHas MITKT, otnuuaromiasics He Gornee ueM Ha OJIHO
crangapTHoe oTkioHeHue (SD) oT cpenHero mokasarens
- T-score Borme (-1) SD; octeonenus - T-score ot (-1) 1o
(-2,5) SD; octeomnopo3s - T-score cumxen oonee (-2,5) SD.

KoHIleHTpanyu HUTOKMHOB B KPOBH - MHTEpJIeHKuHa-1[
(MJI-1B), narepneiikuna-6 (UJI1-6) u haxropa Hekpo3a omy-
xonu-anbda (PHO-a) onpenensiiin *MMyHO(DEPMEHTHBIM
METOJIOM C MCIIOJIb30BaHHEM HabopoB peakTuBoB «IIpo-
TeuHOBbIH KOoHTYp» (CII6, Poccust). MccnenoBanue mpo-
BOJMIIOCH HAa UMMYyHO(DepMeHTHOM aHanu3arope PR 1200
Sanofi Diagnostics Pasteur (PpaHius) B COOTBETCTBUH C
peKOMeHJAUsIMHA (PHUPMBI-U3TOTOBUTEIS.

CrarucTu4eckyro 00pabOTKy MPOBOIUIIN C IIOMOIIBEO TPO-
rpamm Microsoft Exel u «Statistica 6.0». [Ipu npoBenenun
CTaTUCTUYCCKOIO aHaJIn3a BBIYUCIISIIN CPEAHNE 3HAYCHUA
(M), cranaapTHOE OTKJIOHEHHE (G) U IOCTOBEPHOCTh CTATH-
CTHUECKUX MoKazaTeneil (p). {1 olleHKn 10CTOBEpHOCTH
pa3nuuuil B yCIOBUSAX HENApaMETPUYECKON CTaTUCTUKU
UCIIONIb30BAJIM OTIpeJielieHHe KPUTepus 2, KOTOPBIA OT-
pakaJl HaCKOJIbKO 3HAYMMO OTJIIMYAIOTCS JPYT OT Jpyra
OMIMPUYCCKUE U TCOPCTUIYCCKUE YaCTOThI IEPEMECHHBIX.

Pesyabrarnl u ux o6cyxnenue. [IposeneHHoe neHcuToMe-
TpUYECKOE UCCIIE0OBaHUE MTOKA3aJI0, YTO KaK y MallueHTOB
¢ m3onupoBaHHbIM XO3JI, Tak U pH €ro KOMOPOUTHOCTH
C XPOHHMYCCKUM IMAaHKPEATUTOM HAOIFOIAIUCh JICBHAHT-
gele TeaaeHnu B coctossunu MIIKT mo oTHomenuro x
CpeHeCTaTUCTUYECKUM MOMYJISIIMOHHBIM TTOKA3aTEIsIM.

Tak, B rpynmne cpaBHeHus HopManbHas MIIKT nabmro-
nanace quib y 21,3% mnarnuentos, B 44,7% cioydaes
BBIsIBJIEHA ocTeonenust U B 34% - ocreonopo3. B Toxe
BpeMsi, y MAalMCHTOB OCHOBHOW TPYIIbI HAOIIONAIOCH
nepepacipeie/icHHe «aKIEHTOB» B CTOPOHY YXY/IIICHHS
MIIKT: octeomnopo3 auarHoctupoBaH y 54,9% 060ib-
HBIX, OCTEOTICHUsl ycTaHoBieHa B 39,2% cnyuaes, u
ToJIbKO 5,9% manueHToB umenan HopMmanbHyto MIIKT
(tabmuma 1). [Ipu 3ToMm, ciaeayeT OTMETHTh, YTO MPH
CPaBHUTEJIBHOM CTAaTHUCTHYCCKOM aHAJIM3¢ MO IaHHBIM
MOKa3aTesisiM ObUTH BBISIBJICHBI JOCTOBCPHBIC Pa3IUIMs

(df=2, 2=6,915, p=0,03).
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Tabnuya 1. Cocmosimue MIIKT y o6credosannvix nayuenmos

I'pynna cpaBHeHust OcHoBHAas rpynmna
MIIKT (n=47) (n=51)
adc. % aoc. %
Hopmansnas MITKT 10 21,3 3 5,9
OcreorneHust 21 44,7 20 39,2
Octeonopo3 16 34 28 54,9

Tabnuya 2. Cocmosnue MIIKT y nayuenmog ¢ komopouonocmoro XO3JI u XI1
6 3aucumocmu om cmenenu gvipadicennocmu BHIDK

XO3JI u XII (n=51)
MIIKT Jlerkas crenens BHITK Cpennss crenens BHITK
(n=18) (n=33)
aoc. % adc. %
Hopmansnas MITKT 3 16,7 0 0
Ocreornenust 8 44 .4 12 36,4
Octeomnopos 7 38,9 21 63,6

[Tpu yrnmyGneHHOM aHalM3e COCTOSHUS MUHEPaJIbHOMN
MJIOTHOCTH KOCTH B OCHOBHOMW IpyII€ B 3aBUCUMOCTHU
OT CTENEHU BBIPAXKEHHOCTH BHEUIHECEKPETOPHOH He0-
CTaTOYHOCTH MOJKETyJOYHON KEIe3bl BBIABIEHO, YTO
MIpOrpeccUpoBaHne TUCHYHKIINH MOKEITYI0OYHOH JKeIIe3bl
ycyryOmsieT HapyIeHUs] MUHEPaIn3alii KOCTHON TKaHH.

Tax, npu nerxoit crenenu BHIDK nopmansnas MITIKT
HaOronanacek y 16,7% OONBHBIX, OCTCOICHUS BBISBICHA
B 44,4% cnyuaes, octeonopos - B 38,9%. [lpu cpenneit
crenenu Tshxectr BHIDK HaGironanock camxenre MITKT:
nauueHToB ¢ HopMasibHOM MITKT He BbIsIBIEHO, OCTEOIE-
HUS [UarHoctupoBaHa y 36,4% MalueHToB, 0CTEONOpPO3
ycraHoBIeH y 63,6% OonbHBIX (Tabiuna 2).

[Ipu cpaBHUTENBLHOM aHAJIM3€ PacIpeesICHUs CTEeNeHen
Hapymenus MITIKT B 3aBucMMOCTH OT BBIpaXKEHHOCTHU
9KCKPETOPHON HEJOCTATOYHOCTHU MOKETYJOUHOMN KeNe3bl
y nauuenToB ¢ XO3JI u XII BbIsSIBIEHBI JOCTOBEPHBIE Pa3-
maaus (df=2, ¥2=6,993, p=0,03).

OO01Een3BECTHO, YTO MHTEPICHKNH- 1 3, MHTEepIeHKHH-6
1 (pakTop HEKPO3a OMyXOIH-ab(a SBISIOTCS OTHUMHA U3
OCHOBHBIX MPOBOCHAIUTENBHBIX HUTOKUHOB, KOTOPHIE
XapaKTepu3ysi HHTEHCUBHOCTh CUCTEMHOIO BOCHAJIH-
TenbHOTo oTBeTa pu XO3JI, 0HOBpEMEHHO SIBIISIIOTCS
MapKepaMu [TyOWHBI ICBUAHTHBIX IIPOIECCOB B ITOIKE-
JIYIOUHOM KeJie3e MPU XPOHUYECKOM MaHKPEaTUTe, YTo
3aKOHOMEPHO MOBBIIIAET UX IKCIPECCUI0 B YCIOBHUAX
KOMOPOHJTHOCTH JaHHBIX HO30JOTHYCCKHUX CIHHUII.
Kpome Toro, ycTaHOBIE€HO, YTO JAHHBIA LIMTOKUHOBBIN
Kackaj 00JagaceT CBOMCTBOM dCKaIauu (PyHKIIMOHAIb-
HOW aKTUBHOCTU OCTEOKJIACTOB, UYTO, B CBOIO Ouepe.b
WHULNUHAPYET HHTCHCU(PUKAIUIO TIPOILECCOB pe30pOuu
KOCTHOH TKaHH M TEM CaAMBIM CITOCOOCTBYET Pa3BUTHIO
U MPOTrPECCUPOBAHUIO OCTEONEHUYECKOTO0 CUHAPOMA B
YCJIOBUSX TaHHOH KOMOPOWMIHON MATOJIOTHH.
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[Ipu ompeneneHnu copepkaHusi MHTEpIIeHknHa-1B oT-
MEUEHO €ro J0CTOBEPHOE TOBBIIICHHE B 00EHX IpyIIax
110 OTHOILEHHUIO K MOKAa3aTeNsiM MPaKTHUECKU 370POBBIX
mur -26,0+1,6 vr/n (p<0,05). ComocTaBneHue ypoBHEH
nHTepiaelikuna-1f ¢ mokazarensimu cocrosuuss MITKT
y manueHToB ¢ u3onupoBaHHbIM XO3JI 1 koMOpOUIHOM
NaTOJIOTUell, MO3BOIUIIO BBISIBUTh 3HAYUTEIILHOE YCHIICHNE
MIPOIIECCOB KOCTHOM Pe30pOLMH Yy TTAIMEHTOB C THITEPIK-
CIpeccHUei JaHHOTO IIUTOKMHA (puc. 1).
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Puc. 1. Ypoenu UJI-1f y nayuenmos ¢ paziuunwvim cocmo-
sanuem MIIKT, ne/n

Tak, conepxanune MJI-1B B rpynmne ¢ M30IMpOBaHHBIM
XO3JI cocraBuno: npu HopmansHoit MIIKT 38,6+1,4
HI/I1, ipu octeonieHuu 42,6+1,8 HI/11, Ipu 0cTEOmOpO3e
47,8+1,9 Hr/mn, npuyeM pa3nuyuusl HOCHIH JIOCTOBEPHBIN
xapakrep (p<0,05). B Toxxe Bpemsi, B rpyInme ¢ Komopous-
HOM narosorueid nyOrHa JaHHBIX JeBHAIMI ObLIa 10CTO-
BEPHO MHTCHCUBHEE KaK 10 CPABHEHHIO C M30JIMPOBAHHBIM
XO3J1, tak u B rpymme: 69,6+1,5 vr/m, 73,4+1,7 Hr/n u
79,7+1,7 ur/n coorBercTBeHHO (p<0,05).

AHanorn4yHele 3aKOHOMEPHOCTH HAOJIIOAAINCH TIPH aHa-
au3e ypoBHell ®HO-a, nocToBepHOE MOBBILIEHHE KOTO-
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POTO TI0 OTHOIIICHHUIO K TIOKa3aTeIIsIM KOHTPOJIBHOM TPYIIITBI
- 242+1,5 Hr/n - HAOMIONAIOCH KaK TP U30JIMPOBAHHOM
XO3JI, Tak ¥ y NalMEeHTOB ¢ KOMOPOMUIHOW NaTosorueit
(p<0,05). leTanbHblii aHANTN3 IAHHOTO MTOKA3aTENIs Y MaIeH-
TOB ¢ n3omupoBaHHbIM XO3JI B 3aBUCUMOCTH OT COCTOSTHHUS
MIIKT noka3zai cieayromue pe3ybTaThl: IpyU HOPMaJIbHOM
MIIKT - 36,1+0,9 ur/n, npu ocreonenuu - 38,7+1,2 Hr/m,
pu ocTeornopose - 42,7+1,1 Hr/i1, mpu 3ToM pasiuyust ObLTH
noctoBepHsl (p<0,05). YV maimeHToB OCHOBHOM TPYTIIIBI DKC-
MIPECCUBHOCTH JIAHHBIX U3MEHEHUIA ObLIa TOCTOBEPHO OoJice
BBIPKCHHOM 1 coctaBmia 88,2+1,3 ur/m, 91,9+1,4 Hr/n u
95,8+1,2 ur/n coorBercTBeHHO (p<0,05) (puc.2).
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Puc. 2. Yposnu ®HO-a y nayuenmos ¢ pasmuunvim co-
cmosnuem MIIKT, ne/n

N3smenenus coaepxanust B kposu MJI-6 y obcneno-
BAaHHBIX MMAaIlTUCHTOB COOTBETCTBOBAJIU 06IIII/IM TECHACH-
oUuAM MPOBOCHAJUTCIIBHOTO HUTOKWHOBOTO Kackajla U
XapaKTepU30BaJINUCh JOCTOBEPHBIM YBEIHMYEHUEM €ro
KOHIIEHTpAIlMU B 00euX I'pymnmnax 1Mo CpaBHEHHUIO C IO-
KazareJsiMU FPYyTIbl KOHTpouis - 42,5+2,5 ur/n (p<0,05).
[Ipu cpaBHHTEenbHOM aHanu3e cojepxkanus MJI-6 u
cocrosiusi MIIKT BeisiBIIeHO ycyryOneHue pe3opOiuu
KOCTHOW TKaHU IO ME€pe YBEJIMYECHUs KOHLEHTpalUUU
HccieayeMoro urokuHa. Tak, y manueHtos ¢ XO3JI u
HopmansHoi MIIKT yposens WMJI-6 nocturan 39,4+1,2
HI/J1, IpU OCTeomneHuu - 43,9+1,2 HI/J1, IpU 0CTEONOPO-
3¢ - 47,4+1,3 Hr/a, Bce pa3audus ObUTH CTATHCTHYECKU
noctoepHbl (p<0,05). YV mammeHToB ¢ KOMOpOUIHOM
MaTOJIOTHEH BBISIBICHO 3HAYUTEIBHOE YCHJICHHE JaH-
HBIX TIpoIleccOB, KoHIeHTpanuu UJI-6 cocTaBumu: npu
nopmanbaoit MIIKT - 83,5+1,8 Hr/i1, pu 0CTEONICHUH -
87,9+2,1 ur/n, npu octeonopo3se - 93,1+1,7 ur/n, naHHbIe
KoJieOaHUs HOCHIIU JOCTOBEPHBIH xapakrep (p<0,05).

BriBoasbl. [IpoBeneHHOE Mcciel0BaHKE MTOKA3all0, YTO Y
narueHToB ¢ XO3JI kak mpy M30JUPOBAHHOM €ro Tede-
HUHU, TaKk U B coueTtannu ¢ XII HabmomaeTcs CHHUKEHHE
MHUHEpaJbHOW NMJIOTHOCTH KOCTHOW TKaHH, OJHAKO IMpHU
KOMOPOHTHOM MAaTOJIOTHU JaHHBIC ICBHAIIMN HOCUIIH JI0-
CTOBEpHO 0oJiee BHIPAKEHHBIN XapakTep.
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DKCIPECCUBHOCTD MPOLIECCOB PE30POIHH KOCTHON TKaHU
y nanuenToB ¢ XO3JI u comyrcrByronmM XII 3aBucena
OT CTENEHU BBIPAXKCHHOCTH BHEIIHECEKPETOPHON HEIo-
CTATOYHOCTH TOJKEITYIOYHON KeJie3bl, YTO, BO3MOXKHO,
SIBIISICTCS OTPAYKEHUEM YCYT'YOJICHHUS MPOIIECCOB Masibal-
copbuuu.

BecombiM (hakTOpOM MporpeccupoBaHusi OCTEONEHHYE-
CKOTO CHHJIpOMa B ycioBusx komopoumnoctu XO3J u
XPOHUYECKOTO TTaHKpPEeaTHTa BHICTYIAET 3HAUYUTEIbHAS
MHTEHCU(UKALNS [TPOBOCMAIUTEIBHOTO IUTOKHHOBOTO
OTBETA, YTO MposiBIIsieTcs runeprpoaykumeit MJI-1B, NJI-6
n ®HO-0, xoTopas, Mo Bcel BUAUMOCTH, HHUITUUPYETCS
KaK CHCTEeMHOH BocHaIuTeNbHOI peakuuei mpu XO3J1, Tax
U JICBUAHTHBIMU NPOLECCAMH B MOKETYI0YHOM Kere3e
mpu XII.

Takum 00pa3zom, AaHHass KOMOPOWIHAS ATOIOTHSI SBJISI-
€TCsl MPOrHOCTUYECKN HEOJIArONpHsITHBIM «TaHIEMOM),
KOTOPBIN MOXET NMPHUBOAUTH K IMPOTPECCUPOBAHUIO TIATO-
JIOTUH U yCYTyOJISHUIO CHCTEMHBIX IPOSIBIICHUH, a, CIIe10-
BaTeJIbHO, K OoJiee paHHEMY Pa3BUTHUIO OCIIOKHEHHH, KaKk
CO CTOPOHBI JIETKUX U MOKEITyA0UHON KeJe3bl, TaK U CO
CTOPOHBI OPraHOB-MUIICHEH.
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SUMMARY

MECHANISMS OF OSTEOPENIC SYNDROME IM-
PLEMENTATION IN PATIENTS WITH COMORBID-
ITY OF CHRONIC OBSTRUCTIVE PULMONARY
DISEASE AND CHRONIC PANCREATITIS

Zhelezniakova N.
Kharkiv National Medical University, Ukraine

Objective -to identify mechanisms of osteopenic syn-
drome implementation in patients with comorbid course
of COPD and chronic pancreatitis (CP).

51 patients with comorbidity of CP and COPD (main
group), 47 - with isolated COPD (compared group) have
been examined. Assessment of excretory function of the
pancreas was performed by determination of elastase-1 in
the feces. Concentrations of interleukin-1f, interleukin-6
and tumor necrosis factor-o were determined by ELISA.

It has been found out that patients with comorbid pathol-
ogy are characterized by the significant decrease of bone
mineral density than in the compared group. The progres-
sion of pancreatic dysfunction exacerbates the processes
of bone resorption. It was estimated that increasing of
proinflammatory cytokines concentration leads to consid-
erable enhancement of osteopenic processes.

The presence of concomitant chronic pancreatitis in pa-
tients with COPD brings in an aggravation of resorptive
processes in bone tissue, the severity of which depends
on the degree of excretory pancreatic insufficiency and
expressivity of proinflammatory cytokine cascade.

Keywords: osteopenic syndrome, chronic obstructive
pulmonary disease, chronic pancreatitis.

PE3IOME

MEXAHM3MbI PEAJIN3AIIUNA OCTEOIIEHHU-
YECKOI'O CHHJAPOMA Y MAIIMEHTOB C KO-
MOPBUJHBIM TEYEHUEM XPOHHUYECKOTO
OBCTPYKTHUBHOI'O 3ABOJIEBAHUSA JIETKHUX
N XPOHUYECKOT'O ITAHKPEATHUTA

Kenesuakosa H.M.

XapbKko6cKkull HAYUOHANbHBIL MEOUYUHCKULL YHUBEPCUMEN,
Yxpauna

Ilenp ucciaenoBaHus - ONPENEICHNE MEXaHU3MOB pea-
JU3AIUHA OCTEONECHUYECKOTO CHHIPOMA y TAalNUeHTOB C
KOMOPOH/THBIM TEUEHUEM XPOHUUECKOTO OOCTPYKTHBHOTO
3a00JIeBaHUs JTETKUX U XPOHUIECKOTO MTaHKPEATHTA.
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O6cnenoBan 51 GONBHON € COUCTAHHBIM TEUCHHEM XPO-
HHYECKOT0 00CTPYKTUBHOTO 3a00seBanus jterkux (XO3JT)
U XxpoHH4eckoro nankpearuta XII (ocHoBHas rpymnmna) u
47 - ¢ nzonupoBanHbIM XO3JI (rpymnmna cpaBHeHHUs). DKC-
KPETOPHYIO (DYHKIHIO MOPKEINTYTOYHO JKeJie3bl OlCHH-
BaJIM OMpE/EICHHEM dJlacTasbl-1 B Kaje; MUHEPAIbHYIO
mwioTHOCTh KocTHOM Tkanu (MIIKT) nmsaTouHo# kocTH
OIPElEIsIN METOAOM YJIBTPa3BYKOBOW KOMIIBKOTEPHOU
JICHCUTOMETPHUH; KOHIIEHTpAIlUK UHTEpiIelKknHa-1[, uH-
TepleiikiHa-6 u hakTopa HEeKpPO3a OMyXOJIH-0 - IMMYHO-
(hepMEHTHBIM METO/IOM.

VY nanmeHToB 00enX TPyl BbISIBICHBI IEBHAIIMH B COCTOSI-
Hrr MIIKT 1o oTHOIIEHHIO K CpeHEeCTaTUCTUIECKIM IO~
MYJSIIHMOHHBIM [TOKA3aTesIsIM, IIPU 3TOM B OCHOBHOI Ipyriie
MaTOJIOTMYECKUEe M3MEHEHHsI HOCHIIM JOCTOBEpHO Oojee
BBIPAKEHHBIN XapakTep. YIIyOIeHHBIN aHAJIN3 COCTOSHUS
MIIKT B OCHOBHO# TpyrmiIie BBISIBIJI, YTO MPOrPECCUPOBa-
HHE SKCKPETOPHOU AUCYHKIIMH TOHKEITYIOUHOM JKEe3bl
yCyTryOssieT Mporiecchbl KOCTHOU pe3opOrwn. ConocTapieHue
YpOBHEH ITUTOKUHOB ¢ Tokazarensmu coctostust MITKT y
narpeHToB ¢ XO3J] mokazano 3HauMTebHOE YCUIICHHUE OCTEO-
MEHIYECKHX MPOLIECCOB M0 MEPE YBEINUCHHS KOHIICHTPAIii
MPOBOCHAJIMTENBHBIX IIMTOKWHOB B 00EUX IPyTIax, IpU4IeM
NpH KOMOPOMAHOCTH SKCIIPECCHUBHOCTD JIAHHBIX N3MEHEHHUH
ObLIa JIOCTOBEPHO TITYOXKE.

Hanuuue comyTcTByrOmEero XpoHUYECKOro MaHKpeaTuTa
y 6onbHbIX XO3JI compoBokaaIoCh yCyryOIeHneM pe-
30pOTHBHBIX MPOIIECCOB B KOCTHOI TKaHH, BBIPAXKCHHOCTh
KOTOPBIX 3aBHCENa OT CTEMECHH SKCKPETOPHON HEmoCTa-
TOYHOCTHU HOI[)KGHy[[O‘IHOfI JKEJIE3blI U OKCPECCUBHOCTH
MPOBOCIAJMTELHOTO [IMTOKHHOBOTO KaCKa/a.
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A STUDY OF THE RELATIONSHIP BETWEEN LEVELS OF METHYLTRANSFERASES
IN PERIPHERAL BLOOD MONONUCLEAR CELLS AND CHARACTERISTICS OF TUMOR
IN PATIENTS WITH DUCTAL INVASIVE CARCINOMA OF BREAST

Kankava K., Kvaratskhelia E., Abzianidze E.

Tbilisi State Medical University, Department of Molecular and Medical Genetics, Georgia

Epigenetic regulation of gene expression has been recog-
nized to play a crucial role in the etiology of cancer. Due
to cancer being an acute and largely not defeated problem
in medicine, the detailed analysis of epigenetic factor
involvement in cancerous processes and seeking of new
ways for early identification and treatment of cancer is
being performed.

DNA-methylation and histone modification are well-
studied epigenetic modifications. Influence of these factors
has already been identified as a trigger or aggressiveness-
determining factor for some types of cancer. Epigenetic
effect, in contrast to change in DNA-sequence, is reversible
and, because of this, tumors, conditioned by these factors
should be more manageable.

The evaluation of epigenetic modifications is studied not
only in cancer tissue, but also in nuclear extracts of blood
cells, for assessment of the total effect. Some data about epi-
genetic effects on cancer already exist: hypomethylation is
referred to as a molecular mechanism for breast and prostate
cancer development [6], new drug groups are being studied
for induction of epigenetic modification regression [12]
some of which are currently approved for clinical practice
is USA. According to the most recent studies reduction or
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loss of expression of ARRDC3 tumor suppressor gene in
basal-like breast cancer have been described. This process
is reversible by action of III class histone deacetylase in-
hibitor (representative of this new drug group). It means
that the activation of III class histone deacetylase may be
referred to as a cancer-determining factor. In addition the
acetylation level is variable in different types of tumors
[5]. There are some data about histone modifications in
breast tumors [7,18].

Various scientific studies prove correlation between the
methylation of CpG islands of genes having critical role for
breast cancer and their expression pattern. Several genes
are studied to be inactivated in breast cancer due to hyper-
methylation [2,3,8,11,13-17]. Changes in total methylation
levels is also being investigated to find out whether it has any
role in pathogenesis of breast tumor, or whether methylation
level study can be used as an early marker of cancer.

To find the correlation between methylation levels and
mechanism of carcinogenesis a number of studies evaluated
methylation levels in comparison to commonly admitted
characteristics of cancer. It helps understand, whether pro-
gression of cancer or its specifications is associated with
certain epigenetic pattern.
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Our current pilot study was aimed at finding correlation
between the levels of methyltransferases and several clas-
sical pathological characteristics of breast cancer. The level
of methyltransferases is an indirect indicator of epigenetic
effect load. If any criteria of breast cancer will be found to
correlate with abnormal level of methyltransferases, this
will give further insights into analysis of breast cancer
epigenetic pattern.

Material and methods. 21 breast cancer patients and 10
healthy controls were selected for the study Selection cri-
teria for the patients included: biopsy-confirmed diagnosis
of invasive ductal carcinoma of breast; age of the patient
- 30-80 years; no previous history of breast surgery; no pre-
operative chemotherapy or radiation therapy. The women
of same age group without any abnormal formations identi-
fied on breast screening were selected as healthy controls.
All participants completed informed consent forms. 10
ml peripheral blood was taken from all members of study
and control groups. The levels of DNMT1, DNMT3a
and H3K4 methyltransferase were measured in nuclear
extracts of peripheral blood mononuclear cells (PBMC).
Nuclear extracts were prepared using nuclear extraction kit
(Abcam). ELISA based DNMTs assay kits (Abcam) were
used to measure the amount of DNA-methyltransferases
and histone-methyltransferase by their optic density (OD)
(according to manufacturer protocols).

All patients underwent surgical treatment. The tumor tissue
was evaluated by three pathologists by blind assessment
of tumors’ morphological and phenotypic characteristics.
We chose the following pathological characteristics for
investigation: tumor size, tumor grade, immunohistochemi-
cal expression of ER and PR receptors, Her2neu as well
as the proliferation marker Ki67. The grade of tumors was
assessed using Elston-Ellis criteria; ER and PR hormone
receptor status was evaluated using quickscore.

Morphological and immunohistochemical characteristics
were compared to the levels of methyltransferases. On the
other hand, the level of methyltransferases was compared
in study and control groups.

Data from each comparison were expressed as mean =+
SD and statistically analyzed using Student T-test; a P
value<0.05 was considered significant. Correlation between
the variables was calculated using Pearson’s test.

Results and their discussion. The results for DNMT1
levels showed that it was higher in the control group. The
difference between the control group and breast cancer
group was substantial (p=0.033) (Fig. 1).

But the correlation with tumor grade was found to be op-
posite to expected pattern. The level of DNMT1 slightly
increased with increasing tumor grade, but correlation was
not strong (Pearson - 0.51) (Fig. 2).
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Fig. 1. DNMTI levels in study group and control group

0.35

03 T
0.25

0.2 I n g1
0.15 I I ug2
01 T | [~ EG3
B

0 - . ;

DNMT1 DNMT3a H3K4

methyltrans.

Fig. 2. DNMT1, DNMT3a and H3K4 methyltransferase lev-
els in tumors of different grade. (G1 - grade 1; G2 - grade
2; G3 - grade 3). (There was only one G1 case among the
selected patients, so there is no standard deviation shown)

The level of DNMT1 increased together with the level of
Estrogen receptor expression, but the correlation was also
moderate (Pearson - 0.46). Progesterone receptor expres-
sion also did positively correlate with DNMTT level, but
correlation strength was even lower (Pearson - 0.32). Cell
proliferation index Ki67 had very weak negative correlation
with the DNMT level (Pearson - -0.12).

The study of DNMT3a showed more prominent results
when analyzed in combination with tumor grade and
proliferation index. It found highest in Grade I1I cancer
group, followed by Grade II and Grade I groups (Fig.
2). In the control group the level of DNMT3a was
also rather low. But the difference between the tumor
group and control group was not statistically significant
(p>0.05) (Fig. 3).

The faster the tumor proliferates (the higher the Ki67
index), the more concentration of DNMT3a is found in
blood - Pearson’s score equals 0.74, that means posi-
tive correlation. DNMT3a level was generally higher
in larger tumors. There was just one outlier case with
small tumor size and high DNMT3a level. Excluding
this case made the correlation of DNMT3a with tumor
size was quite strong (Pearson - 0.68), while inclusion
of this case into calculation switched Pearson’s score
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to 0.08 - almost no correlation at all (Fig. 4). Estrogen
and Progesterone levels have practically no correlation
to the DNMT3a level in blood.
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Fig. 3. DNMT3a and H3K4 methyltransferase levels in
breast cancer patients and healthy controls
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Fig. 4. DNMTI, DNMT3a and H3K4 methyltransferase
levels in tumors with different size (T1 - < 2cm; T2 - 2-5¢m).
12 corrected is calculated with exclusion of the outlier case

The level of H3K4 histone methyltransferase negatively
correlated with tumor progression signs - size and grade
(Pearson score -0.62 for both characteristics) (Figs. 2,4).
Very week negative correlation was found with increasing
Ki67 labeling index. Estrogen and Progesterone receptor
expression rate didn’t show any significant change in re-
lation to H3K4 methyltransferase change. The difference
in H3K4 methyltransferase levels between breast cancer
patients and healthy controls was not significant (Fig. 3).

Positive status of Her2neu independently did not correlate
with levels of any of the enzymes. There were no triple
negative cases identified among the studied tumors, so the
epigenetic profile of triple negative tumors couldn’t be
assessed separately.

Overall results revealed some key factors of relationship
between methyltransferase levels in PBMC nuclear extracts
and different characteristics of breast cancer. Significant dif-
ference in DNMTT levels between study group and control
group in combination with significant increase in DNMT3a
level with increasing tumor grade and proliferative activity
makes us seek possible explanations for this relationship.
The primary functions of DNMT1 and DNMTS3 are differ-
ent - DNMT1 is a maintenance methyltransferase, that pre-
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serves methylation patterns during cell division (although
there is also evidence of DNMT 1 de novo activity in human
cancer cells) [10], while DNMT3a responsible for de novo
methylation of unmethylated targets [1]. So reduction of
the DNMT1 level with its ability to maintain methylation
may be a factor in switching to cancerous proliferation.
At the same time de novo methylation with DNMT3a may
induce formation of advanced-grade tumor and makes the
cells proliferate faster. Judging from several earlier studies
DNMT1 could be expected to be elevated in tumor group,
but our results in an investigated small group were opposite.
This finding is supported by several studies, which report
hypomethylation as a trigger for breast cancer [4,9]. At the
same time the specificity of the studied material should be
taken into account - in our case these were PBMCs, not the
tumor tissue itself, so the any changes indicate not specifi-
cally targeted effect, but reflection of some environmental
or lifestyle factors. So various possible explanations are
available, these correlations are not established yet and
need to be studied further.

H3K4 methyltransferase causes methylation of fourth
amino acid residue from the N-terminus of histone H3.
This facilitates binding of certain transcription factors and
induces transcription. This process ends up with activation
of gene expression. As H3K4 levels negatively correlate
with tumor size and grade, probably its effect on tumor
suppressor genes is more prominent than activation of
oncogenes by histone modification.

Obviously the levels of methyltransferases do not directly
indicate the level of methylation. At the same time total
genome methylation and site-specific methylation can have
different pattern in induction of carcinogenesis or sustain-
ment of uncontrolled growth.

In the given study the small number of study samples is defi-
nitely arestricting factor. Due to heterogeneity of breast tumors
and many diagnostic and prognostic markers to be assessed,
testing more samples is essential to prove the tendency of
enzyme level changes in relationship with any certain factor.
Especially regarding the rare groups, like triple-negative. All
this raises the necessity for further research and more detailed
stratification of tumor characteristics (especially hormone
receptor and Her2neu status) that need to be evaluated.

The correlation of methyltransferase levels with meth-
ylation of specific genes or certain loci should further be
studied. As methylation of different targets have different
consequences on gene activity and on induction or repres-
sion of tumorigenesis. The investigation should continue
with a larger number of study individuals and if the cor-
relations remain same, methyltransferase levels can be
discussed as possible prognostic factors. But this should
definitely be supported by understanding the exact way
these enzymes act - specific hyper- or hypomethylation
targets and their relationship.
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SUMMARY

A STUDY OF THE RELATIONSHIP BETWEEN
LEVELS OF METHYLTRANSFERASES IN PE-
RIPHERAL BLOOD MONONUCLEAR CELLS
AND CHARACTERISTICS OF TUMOR IN PA-
TIENTS WITH DUCTAL INVASIVE CARCINOMA
OF BREAST

Kankava K., Kvaratskhelia E., Abzianidze E.

Tbilisi State Medical University, Department of Molecular
and Medical Genetics, Georgia

The role of epigenetics in tumor development and
progression is actively being studied. The aim of our
current pilot study is to analyze correlation of changes
in the levels of methyltransferases in nuclear extracts
of blood cells with some morphological and phenotypic
characteristics of breast cancer. The levels of DNMT1,
DNMT3a and H3K4 methyltransferase were measured.
The results showed that the level of DNMT1 was high-
est in the control group but correlation with the tumor
grade was just moderate. DNMT3a was found in highest
level in Grade III cancer group, followed by Grade II and
Grade I groups. Correlation of DNMT1 level with tumor
grade was moderate. An opposite pattern was seen for
H3K4 methyltransferase. DNMT3a level was higher in
larger tumors, while the level of H3K4 methyltransferase
was lowest in large tumors with significant negative cor-
relation with the tumor size. This primary study shows
that there are some changes in methyltransferase levels
in PBMC from breast cancer patients. These changes are
most probably attributed to modification of initiation as
well as sustainment of methylated status of products.

Keywords: DNMT1, DNMT3a, H3K4, methyltransfer-
ases.

PE3IOME

HCCJEJOBAHUE B3AUMOCBSI3U MEXKIY
YPOBHSIMUA METHJITPAHC®EPA3 B MOHO-
HYKJIEAPHBIX KJIETKAX NEPUOEPUITHOMN
KPOBU U XAPAKTEPUCTHUKOM OITYXOJIHA Y
MMAIMEHTOB C UHBA3UBHOM ITPOTOKOBOM
KAPLIUHOMOM MOJIOYHOM KEJIE3bI

Kankasa K.M., KBapauxenus E.B., A63nannnze E.B.

Tounucckuii eocyoapcmeeHHblll MeOUYUHCKUU YHUBep-
cumem, 0enapmamenm MOIEKYIAPHOU U MeOUYUHCKOLL
eenemuxu, 1 pysus

Ha cerogusmHuil 1eHb aKTUBHO WM3Y4YaeTcCsl PoJib 3IH-
reHeTH4YeCcKuX m3MeHeHuu (mermnuposanue J[HK) B
Pa3BHUTHU U IPOTPECCUPOBAHUH OITYXO0JIEBOTO IIPOIIECcCa.
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[{enpro HACTOSIIETO MCCIENOBAHUSA SABISETCA aHAIU3
KOppesiquu MU3MEHEHHUH YpOBHEH MeTuiTpaHcdepas
(DNMTI1, DNMT3a u H3K4) saepHbIX 3KCTPaKkTOB
MOHOHYKJICAPHBIX KJIETOK NMepupepuiiHOi KPOBH C He-
KOTOPBIMH MOP(OJOTHUCCKUMH U (PCHOTHITUICCKIUMHU
XapaKTePUCTHUKAMU paKa MOJIOUHOH KeJle3Hbl.

Pe3ynbrarhl JaHHOTO MCCIIET0BAHUS BBISIBUIA YMEPEH-
Hoe noBblmeHne ypoBHs DNMTI B 3aBUCHMOCTH OT
CTETNeHH oIy Xxoiu (KoadduuneHT koppessiunn [Tupcona
0.52); rorna xak ypoBeHb DNMT3a 3HauuTENHHO MOBBI-
IIAJICSl COOTBETCTBEHHO CO cTeneHbo AuddepeHunanu
onyxoiu (ko3¢ dunuent koppensuuu [Tupcona 0.62).

[TpoTuBOMOIOXKHAs KapTHHA HaOJIIOAaIach OTHOCH-
tensHo H3K4 metunrpancdepassl. Yposenb DNMT3a
ObLI BhIIIE B 00JIE€ KPYIHBIX OMYXOJISIX, B TO BPEMsI KaKk
ypoBenb H3K4 meTunrpancdepasbl OblT caMbIM HU3KUM
B OOJIBIINX OMYXOJISIX CO 3HAUYNUTENBHOM OTPHUIIATEIBHOM
KOppeJsIUeil ¢ pa3MepoM OITyXOJIH.

IIpoBeneHHOE NEPBUYHOE UCCIENOBAHUE CBUIETEIb-
CTBYET O HEKOTOPBIX U3MEHEHUAX YPOBHS METUIITPAHC-
(dbepa3 B MOHOHYKJICAPHBIX KJCTKax mHepudepuinHoit
KpPOBHM Yy MAalMEHTOB C PAKOM MOJOYHOMN XKeJIe3bl U O
KOppEJAIUU 3TUX UBMEHEHUN CO CTEIEHBIO U pa3MepoM
OIlyXOJIH.
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ASSOCIATION OF ECHOCARDIOGRAPHIC CHARACTERISTICS
WITH CARDIOVASCULAR RISK FACTORS IN ADULTS
WITHOUT CLINICAL MANIFESTATION OF HEART FAILURE

Rukhadze E., Bregvadze-Tabagari N., Tvildiani L.

David Tvildiani Medical University, Thilisi, Georgia

Heart Failure (HF) is a progressive disease. The American
College of Cardiology and American Heart Association have
developed a classification of heart failure from stage A to stage
D based on disease severity [4]. Stage A includes patients at
risk developing the HF but who have neither structural heart
disease nor symptoms.. Stage B includes patients with struc-
tural heart disease but no symptoms of HF [19].

At A and B stages of HF the early detection and treatment
of the risk factors for HF is essential to prevent the disease
progression.

The prevalence of HF increases steeply with age [12,19].
Arterial Hypertension, excess body weight [24], diabetes
type 2, dyslipidemia [25], and smoking are among the most
common risk factors for HF [12,14,15]. The Framingham
Study revealed a 2.4-fold increase risk in symptomatic HF
in diabetic men and 5.0-fold - in diabetic women [17,21].
According to the Coronary Artery Surgery Study (CASS)
smoking is independent risk factor for HF Current smokers
have 47 % higher risk for developing HF than prior smokers
and nonsmokers [18].

It has been recognized that echocardiographic findings (re-
duced left ventricular (LV) ejection fraction, markers of LV
diastolic dysfunction, increased left atrium diameter and LV
mass) are independent predictors of future hospitalization
for HF [1,19]. LV hypertrophy demonstrated by echocar-
diographic examination independently predicts HF [31].

Several markers were related to adverse outcomes of HF.
Cardiac enlargement was associated with increased morbid-
ity and mortality even among asymptomatic, middle-aged
and elderly people [24,34].-Subclinical abnormalities in LV
systolic function were associated with Sudden Cardiac Death
(SCD) risk in the population of Rotterdam Study [25]. In el-
derly treated hypertensive patients without heart failure, Left
Ventricular Hypertrophy (LVH) defined by echocardiography
was areliable predictor of future cardiovascular outcomes [32]
Left atrial dilation is associated with increase in the incidence
of atrial arrhythmias, which can cause worsening of HF [32].
Pulmonary artery pressure (PAP) assessed by continues-wave
Doppler of tricuspid regurgitation is an independent prognostic
predictor for survival in HF patients [2].

The data from Rotterdam study has showed that selected
established cardiovascular risk factors are associated with
structural, systolic and diastolic echocardiographic parameters.
Age, body mass index (BMI) and blood pressure were most
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consistently associated with systolic function. Age and dia-
stolic blood pressure were most consistently associated with
E/A ratio (the ratio of Doppler peak E and peak A velocities
of mitral inflow) in both Saxes [20]. The obesity-related LVH
is a powerful risk factor for systolic/diastolic dysfunction [8§].

The recent research conducted in Georgia by David
Tvildiani Medical University in collaboration with WHO
has demonstrated that there is a high prevalence of well-
established cardiovascular risk factors (hypertension,
raised blood cholesterol, Diabetes Mellitus and abdominal
obesity) among Georgian Population [35].

The purpose of our study was to assess association of
echocardiographic parameters with the established cardio-
vascular risk factors in adults without clinical manifestation
of HF in Georgia.

Material and methods. Study Population: Our study is
part of the larger study, “Cardiovascular Risk Assessment
of the Georgian Population study” [35], carried out by
David Tvildiani Medical University in collaboration with
WHO. The study is a hospital based cross-sectional study
conducted in Sachkhere Medical Center in Georgia, from
September 2008 to December 2010.

Consecutive sample of 177 participants, 40-70 years of age,
who underwent routine transthoracic echocardiography
during the period of “Cardiovascular Risk Assessment of
the Georgian Population study” [35] were included in our
research. Patients with clinically manifested cardiovascular
disease were excluded from the study.

The study protocol was approved by the local ethics com-
mittee. The study participation was voluntary. All partici-
pants gave written informed consent to participate.

Following established cardiovascular risk factors were
evaluated: systolic (SBP) and diastolic (DBP) blood pres-
sures, blood glucose (BG), total cholesterol (TCH), obesity
and smoking status.

Hypertension was categorized according to blood pressure
readings following European Society of Cardiology (ESC)
Guidelines for the management of Arterial Hypertension
[12]. Diabetes was defined as fasting glucose >7mmol/L
(126 mg/dl) or use of insulin or oral hypoglycemic medica-
tions. Cutoffs for TC (<160, 160 to 199, 200 to 239, 240
to 279, and >280) were considered in this report. Obesity
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was defined as BMI (Body Mass Index) > is 30, Abdominal
Adiposity - as Waist Circumference (WC) >102/88 cm for
men/women. Persons who smoked regularly during the
previous 12 months were classified as smokers.

Following Echocardiography parameters were assessed: left
ventricular end-diastolic diameter (LVD), interventricular
wall thickness (IVS), Posterior wall thickness (PWT), left
ventricular end diastolic volume (LVEDV), left ventricular
ejection fraction (EF), left ventricular diastolic function
(DF), left atrium diameter (LA), pulmonary systolic pres-
sure (PSP), and the degree of mitral regurgitation (MR).

Echocardiography was performed on Philips Sonos 7500 with
Secondary Harmonic Imaging on basis of the recommended
technique for transthoracic quantitative evaluations [23].

Left ventricular systolic function was evaluated by the
method of discs (Simpson’s rule) [28]. Left ventricular
diastolic function was estimated by Transmitral Doppler
inflow velocity patterns and Tissue Doppler velocities on
the basis of recommendations for the Evaluation of Left
Ventricular Diastolic function by Echocardiography [27].
Pulmonary systolic pressure was assessed by continues-
wave Doppler of tricuspid regurgitation [6]. The degree
of mitral regurgitation was evaluated with qualitative
parameters by Color flow Doppler [22,28].

Following criteria were used to exclude patients from sta-
tistical analysis: LVEF <50%, severe valvular heart disease
defined by EAE (European Association of Echocardiogra-

phy) and ASE (American Society of Echocardiography)
recommendations [12,28], and atrial fibrillation. Thirty
one (17.5%) participants were excluded.

Statistical analysis was performed in IBM SPSS Statistics
version 16. The analysis focused on above mentioned
cardiovascular risk-factors (SBP, DBP, BG, TCH, WC,
BMI and smoking) and echocardiographic characteristics
(LVD, 1IVS, PWT, LVEVYV, EF, LA and PSP). Descriptive
statistics (means, standard deviations and proportions)
were calculated for cardiovascular risk factors and echo-
cardiographic characteristics. The Bivariate Correlations
procedure (Pearson’s correlation coefficient) was used for
identify the correlation between linear variables of cardio-
vascular risk factors and echocardiographic characteristic.
A p-value <0.05 was defined as statistically significant.

Results and their discussion. From 177 patients enrolled
in the study, 31 (17.55%) patients were excluded from the
statistical analysis. One-hundred-forty-six patients were
included in the final statistical analysis, mean age was 55
years; 97 (66.4%) were female and 49 (33.6%) — male.

Table 1 shows the distribution of cardiovascular risk fac-
tors in our study group. Arterial Hypertension was present
in 47.30%. The mean SBP was 135.79 mmHg, mean DBP
83.87 mmHg. Diabetes Mellitus was present in 11.30%.
Mean BG was 5.63 mmol/l. Obesity was present in 56.8%
of participants (mean WC -104.01, mean BMI - 31.11). Hy-
perlipidemia was present in 19.20%. Mean TCH was 5.24
mmol/l. The prevalence of cigarette smoking was 11.60%.

Table 1. Distribution of cardiovascular risk factors

Value
Variable = SD Total Women Men
n=146 n=97 (66.4%) n=49 (33.6%)

Age range, y 40-70 40-70 40-70
Mean Age, y 54.75 +8.9 54.43 +8.7 55.39+9.5
Presence of Arterial Hypertension 47.30% n=48 (49.5%) n=21 (42.9%)
SBP (mmHg) 135.79422 135.41423 136.53+21
DBP — (mmHg) 83.87+13 83.87+13 83.88+12
Presence of Diabetes Mellitus 12.30% n=11(11.3%) n=7(14.3%)
BG (mmol/l) 5.63+2.1 552+19 5.83+23
Presence of Obesity 56.80% n=57 (58.8%) n=26 (53.1%)
WC (cm) 104.01 =15.8 103.06 £ 15.9 105.09 £15.7
BMI (kg/m? 31.11+6.1 31.70+8.7 29.94+5.7
Presence of Hyperlipidemia 19.20% n=19 (19.60%) n=9 (18.4%)
TCH (mmol/l) 5.24+1.1 5.23+1.2 5.27+1.1
Smoking 11.60% n=2 (2.1%**) n=15 (30.6%*%*)

SBP - Systolic Blood Pressure; DBP - Diastolic Blood Pressure; BG - Blood Glucose;
WC - Waist Circumference; BMI - Body mass index; TCH - Total Cholesterol
*P<(0.05, **P< 0.01
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Table 2. Distribution of echocardiographic characteristics

Variable £ SD Total Women i Men
n=146 n=97 (66.4%) n=49 (33.6%)

LA (mm) 40.84 +4.5 39.87 +4.9% 42.55 £4.7*
LVD (mm) 48.85+4.6 47.4043.9%* 51.71+4.6%*
IVS (mm) 10.44=+1.5 10.18+1.5% 10.98+1.5%
PWT (mm) 10.30£1.5 10.08+1.5* 10.44+1.5%
LVEDV (ml) 102.19+24.7 94.00+£19.4** 118.42+£26.3%*
EF (%) 61.49+4.9 61.48+5.1 61.49+4.7
PSP (mmHg) 28.334£9.5 27.64+9.6 29.69+9.0
MR Trivial 5.50% 4.12% 8.16%
MR mild 69.20% 71.14% 65.31%
MR moderate 25.30% 24.74% 26.53%
MR severe 0% 0% 0%
DF normal 15.10% 16.49% 12.24%
DDF impaired relaxation 73.90% 73.20% 75.52%
DDF pseudonormal 11.00% 10.31% 12.24%
DDF restrictive 0% 0% 0%

LA - Left atrium diameter; LVD - Left ventricular end-diastolic dimension, 1VS - Interventricular septum thickness;

PWT - Left ventricular posterior wall thickness; LVEDV - Left ventricular end-diastolic volume, EF - Left ventricular ejecton

Sunction; PSP - Pulmonary Systolic Pressure; MR - Mitral regurgitation; DF - Diastolic function; DDF - diastolic dysfunction
*P<0.05, ¥**P< 0.01

Table 3. Correlation between cardiovascular risk factors and echocardiographic characteristics

Age wWC BMI SBP DBP TCH BG

Pearson 0306 | 0-201%F | 0.233%* | 0.208* 0.135 | 0.163* | -0.038

LA Correlation 0.000 0.000 0.005 0.012 0.105 0.049 | 0.646
N 146 146 146 146 146 146 146

Pearson 0.318%* | 0.259%* | 0.178* 0.051 0.009 | 0.191* | 0.118

VS Correlation 0.000 0. 002 0.032 0.540 0.915 0.022 | 0.158
N 144 144 144 144 144 144 144

Pearson 0.313% | 0.270%* | 0.204* 0.080 0.015 | 0.168* | 0.051

PWT Correlation 0.000 0.001 0.013 0.338 0.859 0.042 | 0.538
N 146 146 146 146 146 146 146

Pearson -0.056 0.201* 0.125 0.114 0.008 0.104 | 0.175*

LVD Correlation 0.499 0.015 0.133 0,172 0.928 0210 | 0.034
N 146 146 146 146 146 146 146

Pearson 20.007 | 0.240%* 0.151 0.044 -0.033 0.097 | 0.128

LVEDV Correlation 0.936 0.004 0.07 0.602 0.692 0242 | 0.125
N 146 146 146 146 146 146 146

Pearson -0.156 -0.010 20.069 | -0202* | -0.171* | 0.031 | -0.048

EF Correlation 0.61 0.905 0.408 0.015 0.039 0.712 | 0.567
N 146 146 146 146 146 146 146

Pearson 0.286%* 0.104 0.109 | 0.243** | 0254** | 0082 | 0.064

PSP Correlation 0.000 0.212 0.19 0.003 0.002 0326 | 0.442
N 145 145 145 145 145 145 145

*P<0.05, **P<0.01
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The Table 2 describes the echocardiographic characteristics
of our study population. Mean value of LA was 40.84 mm,
LVD - 48.85 mm, IVS and PWT - 10.44 mm and 10.30
mm accordingly, LVEDV — 102.19 ml, EF — 61.49% and
PSP —28.33 mmHg. The majority of participants (73.90%)
were diagnosed with mild diastolic dysfunction. In most
cases (69.2%) mitral regurgitation was mild (Vena contracta
<0.3 cm).

Table 3 shows correlation between the well-established
cardiovascular risk factors and echocardiographic charac-
teristics in our study group. LA was significantly correlated
with age (r 0.396, p<0.000), WC (r 0.291, p<0.005), BMI
(r 0.233, p<0.005), SBP (r 0.208, p<0.012) and TCH (r
0.163, p<0.049); IVS - with age (r 0.318, p<0.000), WC
(r0.259, p<0.002), BMI (r 0.178, p<0.032), TCH (r 0.191,
p<0.022); PWT —with age (r 0 313, p<0.000), WC (r 0.270,
p<0.001), BMI (r 0.204, p<0.013), TCH (r 0.168, p<0.042);
LVD -WC (r0.201, p<0.015) and BG (r 0.176, p<0.034),
with LVEDV — WC (r 0.240, p<0.004); with EF — SBP
(r- 0.202, p<0.015), DBP ((r -0.171, p<0.015) and with
PSP — age ((r 0.286, p<0.000), SBP (r-0.243, p<0.003),
DBP ((r 0.254, p<0.002).

The distribution of cardiovascular risk factors was similar
in men and women, except cigarette smoking that was
significantly higher among men (11.6% vs. 2.1%). Obesity
was present in more than 50% of participants. Prevalence
of arterial hypertension was high (47.30%); Mean BG was
in normal range and mean TCH slightly increased. Mean
values of most echocardiographic variables (LA, IVS,
and PWT) were slightly enlarged in our study population.
The LVEDV and EF were in a normal range. Structural
parameters of the heart were larger in men then in women.
The PSP was at an upper limit of a normal range without
statistically significant differences in men and women.

Overall most of risk factors were statistically significantly
associated with most of structural parameters. In majority
the correlation was positive with the exception of inverse
correlation between systolic and diastolic arterial pres-
sures and left ventricular systolic function. Age, WC, and
BMI were correlated with most of the echocardiographic
characteristics.

The distribution of echocardiographic parameters and their
correlation with the risk factors were very close to the results
of recently conducted Rotterdam Study [19]. Our study find-
ings correlate well with other recent studies too, where age
and BMI are main independent predictors of LVH in general
population [34]. The obese patients have significantly larger
left ventricular structural parameters LVED, IVS and PWT
despite the absence of hypertension [26].

We did not find correlation with systolic and diastolic blood
pressures and left ventricular walls thickness. Our results
correspond with results of Devereux R et al study, where
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LVH is poorly correlated with blood pressure measurements
conducted in health care facility [9]. Our blood pressure
data were obtained from such kind of measurements and we
have neglected onset and duration of mismanaged arterial
hypertension [35].

On the other hand both systolic and diastolic blood
pressures were positively correlated with the left atrium
diameter and systolic pulmonary pressure. Also, we
found negative correlation between systolic and diastolic
arterial pressures and left ventricular systolic function.
These data correspond with the findings of other studies
[19,29,32,36,37].

We have also found that age and systolic and diastolic blood
pressures were correlated with pulmonary systolic pressure.
The impact of aging on the level of pulmonary systolic
pressure was evaluated by other researchers too [25]. Rela-
tively early cardiac catheterization studies have revealed the
significant positive correlations between systemic vascular
resistance and pulmonary vascular resistance [3,5].

Our study has several limitations. In our study population
majority are women; Blood pressure data were obtained
only from measurements conducted at health facility dur-
ing the patient visit and we have neglected onset of arterial
hypertension and antihypertensive treatment history [9, 35].

Despite above mentioned limitations we can conclude that
echocardiographic characteristics reduced EF, increased
LA diameter and LV mass), LVH, increased PSP, are inde-
pendent risk factors for HF development and progression
[1,2,7,18,19,23,33]. Furthermore, the echocardiographic
characteristics are significantly correlated with age and
determinants of obesity. It should be appropriate to conduct
routine echocardiography in elderly and obese patients even
in low cardiovascular risk group. This statement particu-
larly relevant for Georgia as the frequency of obesity is
very high in the Georgian population [35].
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SUMMARY

ASSOCIATION OF ECHOCARDIOGRAPHIC
CHARACTERISTICS WITH CARDIOVASCULAR
RISK FACTORS INADULTS WITHOUT CLINICAL
MANIFESTATION OF HEART FAILURE

Rukhadze E., Bregvadze-Tabagari N., Tvildiani L.
David Tvildiani Medical University, Tbilisi, Georgia

The objective the study was to assess the association
between echocardiographic parameters and established
cardiovascular risk factors in adults without clinical mani-
festation of heart failure (HF).

A cross-sectional study was conducted between (Septem-
ber 2008 — December 2010) Consecutive sample of 177
participants were enrolled in the study.

We performed routine Transthoracic Echocardiography
and evaluated several well established cardiovascular risk
factors. The data was analyzed using SPSS, version 16.

LA was significantly correlated with age (r 0.396, p<0.000),
WC (r 0.291, p<0.005), BMI (r 0.233, p<0.005), SBP (r
0.208, p<0.012) and TCH (r 0.163, p<0.049); IVS - with
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age (r 0.318, p<0.000), WC (r 0.259, p<0.002), BMI (r
0.178,p<0.032), TCH (r 0.191, p<0.022); PWT — with age
(r 0 313, p<0.000), WC (r 0.270, p<0.001), BMI (r 0.204,
p<0.013), TCH (r 0.168, p<0.042); LVD — WC (r 0.201,
p<0.015) and BG (r 0.176, p<0.034); with LVEDV —WC (r
0.240, p<0.004); with EF — SBP (1- 0.202, p<0.015), DBP
(r-0.171, p<0.015) and with PSP —age (r 0.286, p<0.000),
SBP (1-0.243, p<0.003), DBP (r 0.254, p<0.002).

As echocardiography characteristics are independent risk
factors for Heart Failure development and progression and
as most of them are correlated the age and obesity variables
it should be appropriate to conduct routine echocardiogra-
phy in aged and obese patients even in low CVD risk group.
This statement particularly relevant for Georgia as the fre-
quency of obesity is very high in the Georgian population.

Keywords: heart failure, risk factors, echocardiography,
obesity, aging, Georgia.

PE3IOME

OIIPEJIEJIEHUE B3AUMOCBSI3U MEXK/Y ITAPA-
METPAMU 3XOKAPINOTIPA®HUU U YCTAHOB-
JEHHBIMUA ®AKTOPAMH PUCKA CEPIEYHO-
COCYJIUCTOM CUCTEMBI Y B3POCJIBIX BE3
KJIAHUYECKHUX MPOSIBJIEHUN CEPIEYHON
HEJJOCTATOYHOCTH

Pyxanze E.A., bpersaase -Tadarapu H.C.,
Teunauanu JII.

Meouyunckuii ynusepcumem um. /1. Teurouanu, Tounucu,
I py3us

[enpro nccnenoBanys sBUIIOCH ONPEETICHUE B3aUMOCBA3U
MEXy TapaMeTpamu dXoKapauorpaduu ¥ ycTaHOBJICH-
HBIMH (pakTOpaMH pHCKa CepICUHO-COCYUCTBIX CUCTEM
y B3pOCIBIX 0€3 KIMHUYECKUX MPOSBICHUH CepeYHOi
HEIOCTATOYHOCTH.

Hccnenosanue, B kotopoe ObUIM BKJIIOYEHBI 177 ywacrt-
HHKOB, NIPOBE/ICHO B Tepuoj ¢ centsiops 2008 r. no xe-
kabpp 2010 r. BeinonHeHa pyTHHHAs TpaHCTOpaKalbHAas
sxoKapauorpadus U MPOBEICHA OICHKA PUCK-(PAKTOPOB
CeplIeYHO-COCYIUCTHIX 3a0oeBanmii. [lomyueHHbIe B X0/1€
MCCIIE/I0BaHMsI JaHHBIC IPOAHATN3UPOBAHbI C UCTIONB30Ba-
HueM mporpamMmMsl SPSS, Bepcus 16.

B pesynbrare ucciieioBaHus OMYYEHBI CIEIYIOIINE TaH-
Heie: LA moctoBepHO KoppenupyeT ¢ BozpactoMm (1 0.396,
p<0.000), WC (r 0.291, p<0.005), BMI (r 0.233, p<0.005),
SBP (r 0.208, p<0.012) u TCH (r 0.163, p<0.049); IVS — ¢
BozpactoM (r 0.318, p<0.000), WC (r 0.259, p<0.002), BMI
(r0.178, p<0.032), TCH (r 0.191, p<0.022); PWT - ¢ BO3-
pactom (r 0 313, p<0.000), WC (r 0.270, p<0.001), BMI
(r 0.204, p<0.013), TCH (r 0.168, p<0.042); LVD — WC
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(r 0.201, p<0.015) u BG (r 0.176, p<0.034); LVEDV — (r
0.240, p<0.004); EF — SBP (r- 0.202, p<0.015), DBP ((r
-0.171,p<0.015) u PSP —Bo3pacrt ((r 0.286, p<0.000), SBP
(r-0.243, p<0.003), DBP ((r 0.254, p<0.002).

[Tomy4eHHble JaHHBIE TO3BOJIAIOT 3aKIIFOYUTh, YTO OCKOJIBKY
rapameTphbl 3XoKapAHorpaduu SBJISIIOTCS HE3aBUCHMBIMH
rokazaressiMi (JaKTOpOB PUCKA PA3BUTHSI U MPOTPECCUU
CepJIeYHOIl HEeIOCTAaTOYHOCTH M OOJILIIMHCTBO U3 HUX
KOPPEIUPYET C BO3PACTOM U O’KUPEHHUEM, 11eTIeCO00pa3HO
MIPOBOJINTh PYTHHHYIO dXOKapAHOrpaduio MmalnueHTam B
MTOXKHJIOM BO3PACTEe C OOKUPEHUEM JaXe B YCIOBHUSIX HU3-
KOHW IpYIIBI PUCKA CEPACUHO-COCYUCTHIX 3a00IeBaHNH,
4TO 0COOCHHO aKTyalbHO Ui [py3uH, Tak Kak ciydau
OKHPEHHSI BECbMa PacpOCTPaHEHbl CPEIH HACEICHHUS.
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gdmgetomadogoygmo aodmygegge ©o  Jo®-
omgsbgymgdo Gobg-gsdBmmgdols dgasligds.
dggagool sbogobolmgols asdmygbgdyemo  ogm
30ma@sds SPSS, version 16.

dodmggaeggol Igegaer dowgdgaos Igedwgyo
dmbozgdgdo: LA 3b0dgbgarmgboe  jmégmo®gdos
sbisgmsb (r 0.396, p<0.000), WC (r 0.291, p<0.005),
BMI (r 0.233, p<0.005), SBP (r 0.208, p<0.012) wo> TCH
(r 0.163, p<0.049); IVS - slsgmsb (r 0.318, p<0.000),
WC (r 0.259, p<0.002), BMI (r 0.178, p<0.032), TCH
(r 0.191, p<0.022); PWT — sbisgmob (r 0 313, p<0.000),
WC (r 0.270, p<0.001), BMI (r 0.204, p<0.013), TCH (r
0.168, p<0.042); LVD — WC (r 0.201, p<0.015) s BG (r
0.176, p<0.034); LVEDV — WC (r 0.240, p<0.004); EF —
SBP (- 0.202, p<0.015), DBP (1 -0.171, p<0.015) (o5 PSP
— obsgmab (r 0.286, p<0.000), SBP (r-0.243, p<0.003),
DBP (r 0.254, p<0.002).
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KIIMHUYECKASA 3HAYUMMOCTb BUOMAPKEPOB JIUIA AETEPMUHALIUU
KOCTHO-XPSIIIEBOM JECTPYKIIUU ITPU PAHHEM PEBMATOUIHOM APTPUTE

Pexanos JI.I.

3anopooicckuil 2ocyoapcmeennblil MeOUYUHCKULL YyHUgepcumen, kageopa snympennux oonesmeti Ne3, Yrpauna

Pesmaronnnstii aprput (PA) — 3T0 XpoHHYECKOE ayTONM-
MyHHOE 3a00JIeBaHUE, KOTOPOE KIIMHUYECKH MPOSBISETCS
BBIP@)XCHHOH O0JIE3HEHHOCTBIO, IPUITyXaHUEM M CHHKe-
HUEeM (QYHKITHHA TOpayKeHHBIX CyCTaBoB [5,9]. ApTpanrude-
CKHH CHHIIPOM, 3a4aCTyI0, IPEALIECTBYST CUMIITOMATHKE
AKTUBHOT'O BOCIAJICHHUS CYCTaBOB, YTO MOXKET OBITh CBSI-
3aHO C HaJIMYMEM BBICOKOIO THTpPA MPOBOCIIAIUTEIBHBIX
IUTOKUHOB [6,19]. KocTHas pe3opOuus saBiseTcs OgHUM
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W3 KITIOYEBBIX MATONOTUYECKUX M3MeHeHui mpu PA, n B
KJIACCHYECKHUX paboTax CYMTAeTCs OTPaKEHHEM BOCIIa-
JWUTENBHBIX U3MEHEHUI B CycTaBax, 4TO OOyClIaBIMBAET
3HaYMMOCTh MAaKCHUMaJbHO paHHEH M CBOEBPEMEHHOMU
JIUarHOCTHKHU, 0COOCHHO Ha paHHHX dTamax [4,11]. Hexo-
TOpBIE TPOUH(IAMMATOPHbIE IUTOKUHBI, KOTOPBIE MOKHO
0OHAPYKUTh B CHHOBHAIBHOW KUAKOCTH NP aKTUBHOM
BocnayieHuH [2,22,23], BKIIOYast MaTPUKCHBIE METAJIO-
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nporenHassl-3 (MMII-3), yenoBedeckuii IMTUKOMPOTEHH C
monekynapHoi Maccoii 39 x/{a (YKL-40), accorunpoBaHbl
C BBIpaKEHHOH cTUMYyJIsinuelt ocreoxsacTtoB [10,14,16]. B
NPEKIMHUYECKON CTa M, MHOT/IA 32 HECKOJIBKO MECALIEB 1
Jlake JIeT 10 MaHu(peCTalMU KIMHUYECKOI CUMIITOMaTHKH
[8], a Takke Ha pa3BepHYTOU cTaauu 3a00JcBaHUsS, 00b-
EKTHBHBIMH U a/ICKBaTHBIMU MapKepaMHU MaTOIOTHYECKUX
JIECTPYKTUBHBIX MPOIECCOB CUUTAIOTCA C-KOHEUHBIE TEIO-
nentuas! kojutareHa [ tuna ceisopotku (CTII-I) u I Tuna
moun (CTII-II), ocreonpoterepun (OII') n xpsmieBoit
OJIUTOMEepHUYECKUH MaTpukcHbIA mpotenH (XOMII) [7].
OpHako, OCTaeTCsl HeBBIACHEHHON B3aMMOCBS3b U MPO-
THOCTHYECKas IIEHHOCTh Pa3IMYHBIX OMOMapKepoB KOCT-
HO-XPSIIIEBON Pe30pOLINMY Ha MAKCHMAIILHO PaHHEM dTare
PA (pPA) u o Mmepe mporpeccupoBaHus I€CTPYKTUBHBIX
IPOLECCOB CYyCTaBHOTO allapara.

enpro uccnenoBanus SBUIOCH ONPENEIECHUE KINHU-
YEeCKOIl 3HAYMMOCTH OHOMapKepOB MPOrpecCUpOBaHUS
KOCTHO-XPSIIIEBOH NECTPYKIUHUU Y OOJBHBIX C PAaHHUM
PEBMaTOUIHBIM apTPUTOM.

MarepuaJj u MeToabl. B uccinenoBanue BkitoueHsl 150
nanueHToB ctapuie 18 jet [1], ¢ pPA ¢ npogomxuTensb-
HOCTBIO CUMIITOMOB 3a00seBanust He Oonee 12 mecsIes.
Bo3spact nanuenTos, B cpeanem, coctaBui 48,3 net (ot
39 no 62 net), u3z Hux 116 (77,42%) KeHIIUH, MY>XIIH
- 34 (22,58%), cpenHsis IPOJOIIKUTENBHOCTH 3a00J1eBa-
HUS HA MOMCHT NIEPBUYHOTO MCCIICIOBAHUS COCTaBUIA
10,73+0,81 mecsues.

BOoABIMIMHCTBO MAallMEHTOB MO YPOBHIO PEBMATOHIHOTO
¢dakropa (PD) w/unu anTUTEIaAM K HMUKIAYCCKOMY I[H-
TpyMHUpoBaHHOMY TipoTenHy (ACPA) 6butn cepornosu-
TUBHBIMH, KIIMHUYECKas aKTUBHOCTH MPOIECCa COMIAaCHO
kateropuszanuu nuaekca DAS28 (CO3 mo metony Becrep-
TpeHa) OTHOCHUIIACH K «BBICOKOI» akTuBHOCTH [17,20,21],
C YMEpEHHBIM HapylleHHeM (YHKIIMOHAJIBHOTO CTaTyca
no fgaHHbIM ompocHuka HAQ. Ha MoMeHT BkitoueHus
6onee 70% manMeHTOB B KAaueCTBE TEPAIMU PEryJSPHO
NpPUHUMAJIN HECTEPOUIHbIC MPOTHBOBOCHAIUTEIbHBIC
npenapats! (HIIBII), u Tonsko 14% - IIOKOKOPTHKOUIBI
(I'K) B cpenneit noze 5,1+1,8 mr/cyTku (B nepecuere Ha
SKBUBAJICHTHBIC J103bI IPEIHN30JI0HA).

VY GoJIbHBIX ONpEAesSIN KOJIUYECTBEHHOE COJCpIKaHUe
U Ka4eCTBEHHBIN cocTaB rmuko3aMuHormukaHoB (I'Al) B
CBIBOPOTKE KPOBH (110 YPOHOBBIM KHUCJIOTaM U T€KCO3aM),
uzy4danu skckperuto Al ¢ Modoi, paccUuThIBasi KOHIICH-
Tpanuio Ha | r kpeatuHuHa. [IpoBonunu ompenenenue
okcumponuHa (OI1) u ero ¢paxmwuii (cBodogHoro (Ollc),
nporeunHcssizanHoro (OITm) u 6enkoBocesizanHoro (OI16)
OKCHIIPOJIMHA B CBIBOPOTKE KpoBH M Moue. Mccnenonanu
yposerb MMII-3, uenoseueckoro rukonporenHa Y KL-40,
ataoke CTII-I, CTII-II, yposens OINI" u XOMII, meTomom
UMMYHO(EPMEHTHOTO aHaJIM3a COMIACHO IPUJIaraeMbIX K
JMUAarHOCTUYECKUM HabopaM MHCTPYKIUH.

© GMN

Cpenu nabopaTopHBIX TOKa3aTeNnel BceM MaiydeHTam mpo-
BOJWJICS OOIICKIMHUYCCKUN (JIeHKoIUTapHas Gpopmysia
n ypoBeHb COD) u OMOXUMHUYECKHI aHAJIN3bl KPOBH,
onpexaeneHne ocTpodazoBeIX peakTaHTOB (ypOBEHb
C-peaxtuBHoro npoteuna (CPII) (hsCRP ELISA,
Biomerica, Inc, 'epmanus); yposenr P® (Roche
Diagnostics, llIBelinapus), cpean UMMYHOJIOTHYECKUX
nmokasaresieit onpenensauck yposau WJI-1B, - 10 u
(dhakTop Hekpo3a omyxoiu-o (PHO-o) mns Becex moka-
3aTesiel MCMOIb30BaTUCh TeCT-cucTeMbl R&D Systems
(Minneapolis, MN, USA).

YpoBEHb POYKTOB OKHCIUTEILHON MOTU(BUKAIINY OCITKa
— anpaeruapeHmruapazono (API) u ketoHpeHmITH-
npa3onoB (KOI') onpenensnu kak UCXOAHO (CIIOHTaHHAS
AKTHBHOCTb), TaK H TIOCJIC CTUMYJIMPOBAHUS JBYXBaJICHT-
HBIM JKEJIE30M, METaJlI-MHAYIMPOBaHHAS MOAN(pUKALIU-
OHHasl JIECTPYKIIMS MTPOTEHHOBBIX MOJIEKYJ B YCIIOBHUSIX
MHTEHCU(UKAMU TeHEepAlUU CBOOOIHBIX paJUKajIOB.
Crenenr OMB B m1azme KpOBH OMPEEINISIN 0 METOAY
Halliwell B. MeTon ocHOBaH Ha peakiiuy B3auMOACHCTBUS
OKHCJICHHBIX aMUHOKHUCIIOTHBIX OCTaTKOB C 2,4-TUHUTPO-
¢denmnrunpazutom (2,4-THOI) ¢ obpazoBanuem 2,4-1u-
HUTPO(EHUIITUIPO30HOB. [1J15l THUIMAIINK OKUCIUTEIbHOM
Moaudukanuu Oenka ucnonb3oBanu cpeay denrtona (0,1
M docdaruprii 6ydep pH 7,4, 1 MM Fe*, 0,3 MM H,0,).
Jliis onpeneneHust OKMCIUTEIbHON MOAM(HUKAIIUN Oeika
MIPOBO/IMIIH TPEBAPUTEIILHOE UX OCAXK/ICHUE C IIOMOIIBIO
20% pactBOpa TpUXIOpyKCycHON Kucnotsl (TXVY). s
paboThI Opasu q1Ba 0Opasiia OMONPOOL: I CIOHTAHHOW U
JUISl METaJIJI-UH Ty TUPOBAaHHOW PErHCTPAIIU OKUCITUTENb-
HOU Moaudukanmu Gernka.

O0ceryeMbIM MPOBOJIMITN MarHUTHO-PE30HACHYI0 TOMO-
rpaduto (MPT) obnacTi KUCTH ¥ 3arsICThsl JOMUHHUPYIO-
el pyku Ha ammapare Echelon (HITACHI, SInonus) (1.5
T) ¢ npucrocobacHUEM [T U3YyUYCHUS 00JIACTHU 3arsICTh,
aHanu3upoBanu T1-B3BelICHHBIE N300paKEHUSI KOPO-
HaJIbHBIX U aKCUAJIbHBIX CPE30B, a TAKKE T2-B3BemeHHbIe
M300pakeHus1 Mmocie UHbeKuuit ragonunus [3,12]. Beem
MalKMeHTaM PYTHHHO IPOBOJWIIM PEHTreHOrpaduio Imo-
PaKEHHBIX CYCTaBOB C IOCIEYIOIINM ONPE/ICIICHIEM HH-
nekca [lapna. Pagnonornyeckoe nccne10BaHUE CyCTaBOB
MPOBOJIMIIOCH C IEITbIO OLIEHKH YPOBHSI TOBPEKACHHS CY-
CTaBOB, HCIOJIL30BaJIM MOAM(UIIPOBaHHbIH MeTox Larsen
[15]: omeHuBamu 8 MPOKCUMAIBHBIX MEK(aTaHTOBBIX
CyCTaBOB, 2 CycTaBa 00JIBIIIOro majbiia, 10 MeTakaproda-
JIAHTOBBIX U CYCTaBbl 3aIlsICTbA. Crenenn CYCTaBHbIX H3-
MEHCHUH OLICHUBAJIACh M0 mikaie: 0-Hopma, 1-HeOombIne
HapacTaHWs TKaHU; 2-3p03us KOCTEH C IeCTPyKIHel MeHee
25% cycTtaBHO# noBepxHOCTH, 3-26-50% cycTaBHOH MO-
BEPXHOCTH pazpyuieHo; 4-51-75% paspyueno u 5-6onee
75% cycTaBHOM MOBEPXHOCTHU pazpyiieHo [13].

JIJ'IH OMPEACICHNA HAJIUYNA U XapaKTe€pa 3aBUCUMOCTU
MCKAY YUCIOBBIMU IEPEMCHHBIMU HUCIIOJIB30BaJIl MPO-
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Leoypy PErpecCHOHHOrO aHAIN3a, HCIOMb3Ys JIMHEHHYIO,
norapuMHUUYECKYI0, CTEIICHHYIO0, YKCIIOHEHI[HAIBHYIO,
MIONTMHOMHUHANBHYIO (BTOPOH M TpeTheil CTeNeH) MOJENH,
JIOOMBAsICh HE3aBHCHMOTO (C MOMOIIBI0 Kputepust Darbin-
Wothson), HOpMaIbHOTO pacHpeiesICHUsI OCTaTKOB IPH
9TOM B Kau€CTBE KPUTEPHSI COITIACHS IPUMEHSITH BEJIMTYHUHBI
acuMMeTpuu u dKcuecca. OKOHYATENbHBIN BBHIOOP ypaB-
HEHUH perpeccuy MPOBOIWIM C MOMOIIBIO 0000OIIEHHOTO
KpUTEpHsl KauecTBa, KOTOPBIA HAXOAWIM KaK B3BELICHHYIO
CyMMy OOOOIIEHHOTO KPUTEPHsI TOYHOCTH M 00O0OIIEHHOTO
KpUTEpUsI a/IeKBaTHOCTH. B KauecTBe KpUTEpHsi TOYHOCTH
MCTIONIb30BAII HOPMHUPOBAHHbIE 3HAUCHHS CPEIHEN OTHOCH-
TEJILHOM OIIMOKY armpoKCUMALIMH, 3 KPUTEPHS aICKBATHOCTH
- HOpMHUPOBaHHBIE 3HaYeHust Kputepust Darbin-Wathson. [Tpu
aHaJIN3€e PEerPeCCHOHHBIX YPaBHEHUH IPUHUMAIN BO BHUMA-
HHE BEJIMUMHY MHOKECTBEHHOTO KO3((PHUIIEHTA KOPPEIISLIH
U BeNMUUKHY KO3 HUIIHEHTa TeTepMUHAIH R,

Jlist onpenenieHus: B3aMMOCBSI3H MEXKIY COBOKYIHOCTBIO
HE3aBUCHMBIX TEpEMEHHBIX ((paKTOPOB) M 3aBUCHUMOI
HEePEeMEHHOM, 0a3UpysCh Ha Pe3yIbTaTaxX KOPPELHOHHOIO
aHaJIM3a 1 MOJyYSHHBIX PErPECCHOHHBIX YPAaBHEHUSX IPU
IPOBEJCHUN MPOCTOH perpeccuu, UCIoab30BaIl MPo-
LeJypy MHOXKECTBEHHOIO IIOIIArOBOIO PErpecCHOHHOIO
a”anu3a. [Ipu ToM HCIoIb30BaNIN METO IOLIar0BOrO MO~
CJIE/IOBATEIBHOTO NCKIIIOUEHHMS ITyTEM yIaleHHs U3 Tpei-
BapHUTEIBHO 3aJIAHHOTO HA0OPa EPEMEHHBIX, TIEPEMEHHOH,
KOTOpasi MMeJia HAMMEHBIIUH YaCTHYHBIA KOI(QPUIIMEHT
MHO)KECTBEHHOH KOPPEIISILIMH, TIOKa YPOBEHb 3HAYUMOCTH
HE JOCTHUraj KPUTHYECKOTO, yCTAHOBJICHHOTO 3apaHee Ha
ypoBHe 0,05 OTHOCUTENBHO HYJIEBOW THIOTE3bl, KOTOpas
MIPE/INoIaraeT, 4YTo y/lajieHHe epeMeHHOW He MPUBOAUT
K 3HAUMMOMY HM3MEHEHHIO KOI(pPHIMEHTAa MHOXKECTBEH-
HOW KOPPEISIIIMU MEXKIY 3aBUCUMBIMH M HE3aBUCHMBIMH
MepEeMEHHBIMH.

Pesynbrarel uccnenoBanus oO0paboTaHbl ¢ MPUMEHEHH-
€M CTaTHCTHYECKOTO MaKeTa JUIICH3MOHHOW Mporpam-
Mbl STATISTICA® for Windows 6.0 (StatSoft Inc., Ne
AXXR712D833214FANS), a Takxke SPSS 16.0, Microsoft
Excel 2003. JIns Bcex BUAOB aHATNW3a CTATUCTHYECKH 3HA-
YUMBIMU CUUTAIH paznuuus rnpu p<0,05.

Pe3yabraTsl M uX o0cy:kaeHue. AHAIU3 MOTYYEHHBIX
JTAHHBIX MEPBUYHOTO OOCIICIOBAHUS MCXOTHBIX YPOBHEH

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

OMOMAapKepPOB U JAHHBIX BU3YaJbHOTO HCCICIOBAHUS H
ONPOCHHMKOB y 0OCJIEIOBAHHBIX JIUI[ TPEJICTABIECH B Ta-
onue 1.

ITony4yeHHble B pe3yabTaTe UCCIEIOBAHUS JaHHBIC CBU-
JIETENILCTBYIOT, UTO Y BCEX MallMEHTOB AuarHo3 PA Obut
BEepU(HIIUPOBAH HA paHHEM dTare (B CpeJHeM, OKOJo 3
mecsues) [1]. bonbmras yacts 60abHBIX PA (92%) nporu
MOBTOPHYIO MPOLEAYpy 00CIIeI0BaHHH.

B noructrueckom ananmse, HCX0aHO, mokasarean Y KL-40,
MMII-3 u XOMII, B nononuenue k CPII, 6pl1u cTarucTu-
YeCKH 3HaYMMO B3aMMOCBsI3aHbl ¢ JaHHBIMH RAMRIS-
cHHOBHT. PaccmoTpens! cranaaprusoBansbiii f u R2. Cuna
B3aMMOCBSI3M ObLIa HECKOJIBKO BBIIIE JJISI M3yUaeMbIX
o6uromapkepoB B cpaBHeHuu ¢ CPII. Dtu 3HaunMbIe B3au-
MOCBSI3U COXPaHSUIUCH TIPU COTIIACOBAHUU JIJISI BO3MOXKHBIX
KOMOUMHaIM (hakTOpoB (BO3pACT, 1101, IPHEM aHTHPEBMa-
TUYECKUX MPENapaTtoB U OPajbHBIX KOPTUKOCTEPOHJIOB).
ITocne cornmacoBanust no yposHio CPII, B3aumocsszu
octaBanmuch 3HaYUMbIMU 11 XOMIT (p=0,01) u YKL-40
(p=0,05), a ang MMII-3 (p=0,08) cTanu craTucTUYECKH
HE3HAYMMBIMHU.

Konnenrpanuun YKL-40 u MMII-3 B pomonHeHue K
CPII 6bu1H TakkKe 3HAUMMO B3auMocBsi3anbl ¢ RAMRIS
(oTex kocTHOTO MO3Tra). Bee acconnanum coxpaHsanuch
3HAYUMBIMU B MHOTO(DAKTOPHBIX aHAIM3aX MOCIIE COTlia-
COBaHUsA C BO3PACTOM, IOJIOM U JIedeHUEM (6a3UCHBIMU
AHTUPEBMATUYECKUMU IIperaparaMu U IepopaabHbIMU

TK) [18].

Ui yTBep KJICHHS MOJyYEHHBIX JaHHBIX OTHOCHTEIBHO
cToiikoi B3aumocsa3u Mexay Y KL-40 1 MMII-3 mna3mst
Y MpU3HAaKaMu BocnajieHus 1o aaHHeiM MPT, npoBenen
aHANIM3 CUJIBI B3aHMMOCBSI3M aKTHBHOCTH KIMHHUYECKOTO
nporiecca ¢ JanHbIMu onpocHuka DAS28. Yposau MMII-3
1 YKL-40 Obli1 CTaTHCTUYECKH 3HAYMMO aCCOLIMHUPOBAHBI
¢ DAS28. ITpu cornacoanuu ¢ CPII, Tonbko acconuanus
¢ YKL-40 ocraBanacs 3Hauumotii (p=0,02). Cuna accoru-
aruu ¢ DAS28 Obuta mpounoit s YKL-40, taoke kak u
quist CPII, coorBercTBeHHO cO cTaHapruzanmeii B u R2.
OTMeueHO CylIeCTBEeHHOE IEPEKPBITHE YPOBHEH Onomap-
KEpOB CPE/IM MALMEHTOB C BBICOKOM M HU3KOM aKTUBHOCTBIO
3a0osieBaHusl.

Tabnuya 1. Hcxoonsie 3naueHus 6uomapkepos y oociedyemulx iuy

Buomapkeps! 3HaueHHs
OIII, mmomb/nt 3,9 (3,0-5,0)
XOMIL, En/n 10,8 (8,9-13,1)

CTII-I xpoBu, HI/MI

0,37 (0,25-0,52)

CTII-II Mmoun, HI/MMOJIb

198 (130-314)

YKL-40, ar/mn 57 (41-97)
MMII-3, ar/mMa 47 (22-83)
CPII, mr/n 5(2-10)
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Hcnonp30BaHre BPEMEHHOTO aHaji3a ObLII0 HEOOXOTUMO
JUISL OTIpENIeICHUs, KaKue M3 acCOIMaIluil MeXIy Tuia3-
MeHHbIM ypoBHeM Y KL-40 u MMII-3 u BocnanutenbHOI
AKTUBHOCTBIO HAOJIONAIUCH MIPHU MEPBUYHOM 00CieI0-
BaHWM U COXPAHSUIUCh B TCUCHHE IMEPUOJA HAOIIONCHUS
MOCPEICTBOM JTMHEHHBIX CMEIIAHHBIX MOJIETbHBIX aHa-
ym3oB. MMII-3 u YKL-40 B mononnenue k CPIT Obutn
acCOIMUPOBAHBI KaK C MpU3HAKAMH CHHOBUTA U OTEKa
KOCTHOT'O MO3ra, Tak ¥ mokasareiasmu DAS28. 3nauenus
P COXpPaHSIUCH 3HAUMMBIMH TaK)XKe MPH COITACOBAHUU C
BO3pacTOM, MOJIOM U JIe4eHHEeM. ACCOoIMaluy ObLIN He3a-
BucuMbIME 17151 CPII ¢ uckimoueHneM accormaim MexIy
YKL-40 1t 0TekoM KOCTHOTO MO3Ta. 3HauMMast aCCOIUaIUs
mexy XOMIT u RAMRIS (cuHOBUT) npH epBHYHOM 00-
CJIeIOBaHUM He OblJIa COXpaHEeHa B MPOIIECCE BPEMEHHOTO
aHaiu3a. He3HaunMbie BPEMCHHBIC acCOIMAIMK OBLTH
BBISIBJICHBI JJIs1 IPYTUX PacCMaTpPUBAEMbIX OHOMAapKEPOB C
Pa3TUYHBIMH UCXO/IaMU. DTa MOCIEI0BATEIBHOCTh MEXTY
MIEPEKPECTHBIM U BPEMEHHBIM aHAJIM3aMH TOATBEPKAAET
Teopuio, 4to YKL-40 1 MMII-3 acconnupoBaHsl ¢ BOCTa-
JIUTETILHON aKTUBHOCTHIO U He3aBUCUMBI OT ypoBHs CPII.

B niporiecce HaOrOACHHST OTMEUEHO YBEIHUYCHHE CPETHETO
3Ha4eHus mKajsl 3po3uit Ha MPT — 1 (0-2,5) cmycts 1 rox
Habmonenus. CTII-1 npu nepBruHOM 00CIIeI0OBaHNN OBLIT
CTaTUCTUYECKH 3HAYMMO aCCOLMUPOBAH C MOCIEeyIomeit
nporpeccueil, orieHeHHo# ¢ nomorbio RAMRIS (3po3un)
ciycts 12 mecsnes. CTII-I octaBancst 3HaUMMBIM MPEINUK-
TOPOM B MHOTO(aKTOPHOM aHAJIN3€E ITOCIIE COIIACOBAHMUS C
M0JIOM, BO3PACTOM, JICUEHHEM U OTEKOM KOCTHOT'O MO3Tra.
IToTeHuuanpHple NPENUKTOPBI 3p03uil 10 JaHHBIM MPT
MOKa3aHbl B Tabnuue 2.

[Mokazarenu PO u DAS28 Obliin UCKITIOUSHBI U3 (DHHAIb-
HOW MOJIeNIU, TIOCKOJIBbKY OHHM HE OBLIM CTaTHCTUYECKH
3HauuMbIMU. [IpoBeneHHBIN aHaNU3 MOKa3al, 4To B JI0-
MOJHEHHE K IIIKajJe OTeKa KOCTHOI'O MO3Ta B MCXOIHBIX

ycnoBusix, Toiabko CPIT u CTII-I 6butn 3HAYMMBIME TIpE-
JIUKTOpaMU IIPOrpeccuu, OLEeHEHHOM ¢ nomouso MPT.

[Tpu orieHKe B3aNMOCBSI3M MEXK/TY ITOKa3aTeNsIMH ITporpec-
CHM Ha PEHTIeHOrpaMMax ¥ OnoMapKepaMu B HMCXOJHBIX
YCIIOBHSIX BBISIBJICHA acCOLMAIMS C paguorpapuueckoit
nporpeccueil mpu oJHO(PAaKTOPHOM aHaJIM3e, a TAKKE CO-
XPaHSJIMCh 3HAYMMBbIC MTPEAUKTOPHI B MHOTO(AKTOPHBIX
aHaJIM3ax MOCJE COIIACOBAHMS C BO3PACTOM, TOJIOM M
JiedeHUeM (aHTHpEeBMaTHUYECKas TepaIus U IepopaibHbIe
I'K). DAS28, RAMRIS (oTek KOCTHOTO MO3ra), YPOBEHb
ACPA u P® ObutH UCKITIOUCHBI U3 (PUHATIBHON MOJICIH,
MOCKOJIBKY OHHM HE OBLIM CTaTUCTHYECKH 3HAYMMBIMH.
Kpome Toro, ypoBHH 00eHX MapKepOB 3HAUUTEIBHO «Ha-
CJIAMBAJINCH) Y MAIIMEHTOB C IIPOrPECCUEl 1 €€ OTCYTCTBHU-
eM. Ha nony4yeHHOI KpuBO#i Mociie NpoBEASHUs aHaIn3a
nomxkable orpesku it CTII-1 (0,30 ur/mim) u CTII-IT (180
HI/MMOJIb) OBUIM WACHTUYHBIMU. UyBCTBUTEIBHOCTD M
crenupUIHOCTb NACHTU(DHUKALIUH TPOTPECCHH COCTaBHIIA
82% u 56% nna CTII-II B moue u 63% u 68% mna CTII-I
B TJIa3Me, COOTBETCTBEHHO.

Janee, 1Jist OIICHKY 3HAUMMOCTH BIUSIHUSI pa3HOOOpa3-
HBIX (PAKTOPOB B KaYeCTBE NMPEJAUKTOPOB PA3BUTHS IPO-
3UBHOTO npoliecca (cornacHo uuaekcy Jlapcona) mpu PA
[IPOBEJICH MHOXKECTBEHHBIH IIOLIATOBBII PETPECCUOHHBIN
aHaJU3 MyTeM yJaJIeHHs U3 PEBApUTEIbHO 3aJaHHOTO
Habopa MepeMEHHBIX TOW, KOTOpast UMeJia HAUMCHBIITU I
YacTHYHBIN K03 QUIIEHT MHOKECTBEHHO KOPPEJISILINY,
JI0 TeX TOp, NMOKa YPOBEHb 3HAUMMOCTH NEPEMEHHOH,
HE J0CTHUTal KPUTHUECKOTO (COTTIaCHO BEIMYHMHE KO-
s¢unrenTa duiiepa U yCTAaHOBICHHOTO 3apaHee Ha
ypoBHe 0,05 0OTHOCUTEIBHO HYJIEBOH I'MIIOTE3bI, KOTOpas
MIPENIOoIaraeT, YTo yAaJIeHUE TEPEMEHHOM He TPUBOIUT
K 3HAYMMOMY M3MEHEHHI0 K03 (hUIimeHTa MHOXKECTBEH-
HOUM KOppeNsiuuu MEXJy HE3aBUCUMOW U 3aBUCUMOM
MIEPEMEHHBIMH).

Tabnuya 2. Ilpeduxmopwt sposuti no danuvim MPT

Cranpapru- OpnoMepHblii | MHOroMepHBbIii
Mokasarenn | P K03(l;))(l)l/lul/leHT 3MPOBAHHBII Koop et ananms aHnaus
(95% AN) AeTepMUHALUH

B xo3ppuuuent YpoBeHb 3HAYNMOCTH
In OIII" —0,72 (—1,68; 0,25) —-0,18 0,02 0,15 -
In XOMIT 0,13 (—0,34; 0,59) 0,07 0,00 0,59 -

In CTII-I 0,32 (=0,01; 0,65) 0,26 0,07 0,05 0,05

In CTII-II 0,23 (—0,01; 0,47) 0,24 0,04 0,06 0,25
In YKL-40 0,07 (—0,17; 0,32) 0,07 0,00 0,55 -
In MMII-3 0,12 (—0,05; 0,29) 0,17 0,03 0,16 -

CPIT 0,02 (0,01; 0,03) 0,37 0,14 0,002 0,028
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C y4eToM TOro, 4To pa3lnWYHbIC MOKa3aTeld, HHTErpU-
pOBaHHBIC B MOITYYCHHYIO MOAEIb, UMEIOT Pa3IU4HYIO
Pa3MEepHOCTb U €AUHUIIBI U3MEPEHHUS, JUIS UCCIICAOBAHUS
3HAYMMOCTH KaXXJJ0ro (pakTopa M3 IMOIIAaroBOH CXEMBI,
paccyMTaHbl CTaHAapPTU3UPOBAHHbBIE [-KOA(PPUIIMEHTHI.
Wunexc JlapcoHa, paccmarpuBaeMblid B MaTeMaTuyeCcKon
MO/IEJIU B KaU€CTBE IIEPEMEHHOM, NOJBEPKEHHON BIUSIHUIO
Pa3IMYHBIX IPETUKTOPOB, TOCTOBEPHO OTMPEAETISIICS KOM-
IUIEKCHBIM BIIHMSHUEM CIEAYIONINX apaMeTpoB:

Uupnexc Jlapcon = 7,759+0,010%Pd+51,894* ADI cion

1+14,879*ADI" crumyn+8,248*KDI'ciont+0,018* M JI-

1+0,013*®HO-a + 0,047*ACPA+0,128*U1JI-

10+0,117*MMII-3+8,686*'Al'cbiB.+1,286*cT’Al'/n

rekco3bi+8,754* Okcunponun cB.t+ 16,25%0OI1 nentu-
nocBs3.+12,211%*

0611 OT1+0,037*C0OB+0,319*DAS28+0,083 *ur . Ilapna

PaccmoTpenne Beca yu4TeHHBIX (DAaKTOPOB B OOBSICHEHUH
BapHalnii Pe3yJBTHPYIOIIEro MpU3HaKa, nHiekca Jlapcona,
coracHo K03()(OUIMEHTY MHOXKECTBEHHOW KOPPENSLUU
(R=0,71; R>=0,504, Hopm. R>=0,487) n03BOJISAET CTATHCTHYE-
CKH 3HAYMMO 000CHOBATb, YTO MOTyYEeHHAs! IMHEHHAs MOJICITb
anekBarHa (F=24,23, p<0,001) u opranu4Ha, He SBISETCS
TMPOABJICHUEM XaOTUYHO CBA3aHHBLIX NapaMETPOB, U YKa3bI-
BaeT Ha BO3MOYKHOCTB [TOCTPOCHHSI I0CTOBEPHOTO IIPOTHO3a.

[NomyueHHBIe TaHHBIE YKa3bIBAIOT Ha OTCYTCTBHE aBTOKOPPEIIs-
LM OCTATKOB PETPECCHOHHOI MOJIENH, UTO CBHICTEIILCTBYET O
JIOCTATOYHOM aJIEKBATHOCTY U «HECITy4aiiHOCTI IOCTPOECHHOM
3aBUCHMOCTH, COIVIACHO PACCUUTAHHOTO 3HAYECHUS KPUTCPUS
JapOuna-Yorcona, DW = 1,54). Beicokoe kauecTBo 00Hapy-
YKEHHOH 3aKOHOMEPHOCTH U 3HaueHHe Kod(hpuImeHTa rerep-
muHamH (0,50) CBUIETENBCTBYIOT O XOPOIIEM IPUONIKEHUN
JIMHUU PErpecchy K HaOIIOMaeMbIM aHHBIM (TIOJy4YeHHOE
ypaBHeHHe onuchiBaeT 6onee 50% Bcex 3HaUYEHHI WHIIEKCA
Jlapcona y obcnenoBanHbIx manueHToB ¢ PA). CpenHeksa-
JipaTHyeckasi MOrPelIHOCTh MPeICKa3aHus PErPecCHOHHOTO
ypaBHenus (3,945) ykaspIBaeT Ha peajibHYIO CBS3b M B3aUMO-
COOTHOIICHUSI MY M3ydaeMbIMU MPU3HAKaMU. DTO CBH-
JIETENIBCTBYET TaKKe O JJOCTATOYHOM TOUHOCTH MOTyYEHHOTO
YPaBHEHMS, XOPOIIEM NPUOIIKEHUHN K PACCUUTAHHOM TMHUU
perpeccuy UMEIOIINXCS JaHHbIX, a CYIIECTBYIOIIAs TOCTO-
BEpHasl CBSI3b MOKET OBITh MCHOJB30BaHA YISl allpUOPHOM
OLICHKM BENMYUHBI MHAEKca JlapcoHa, a Takxke BBIABICHUSA
OCHOBHBIX JICTEPMUHUPYIONHX (HaKTOPOB Pa3BUTHS Hapy-
LIEHUI B KOCTHO-XPALIEBOM KOMILIEKCE.

Takum 06pazom, B X0/ie TPOBEACHHSI IPOIEAYPHI TIOIIATO-
BOTO PErPECCHOHHOTO aHaJIM3a ITPH BBISIBICHUH OCHOBHBIX
rapameTpoB, IETEPMUHUPYIOLINX H3MEHEHUE ITOKa3aTeIst
nuHaekca JlapcoHa, mojyueHo JIMHEHHOE ypaBHEHHE U
MIPUBEACHBI PErpecCHOHHbIE KOA(PPHUINEHTHI, TO3BOJIS-
IOLIHE JIOCTOBEPHO OLIEHUTH BKJAJ COOTBETCTBYIOIINX
napameTpoB B JUHAMUKY HHJekca Jlapcona. Ananus
CTaH/IapTU3UPOBAHHBIX b-KOIPPUIIMEHTOB perpecCHOHHOI
MOJICJIM TT0Ka3all, YTO OCHOBHBIMH IaTOT€HETUYECKUMU
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MPEAUKTOPAMH Pa3BUTHS CyOXOHIPATBHBIX dPO3UIL SIBIIS-
IOTCSl aKTUBHOCTh BOCHAJINTENIBHOTO Tporecca (YpoBeHb
COD), Ts:KECTh UMMYHHBIX CIBUIOB, 00YCIIOBICHHBIX
[IaTOJIOTUYECKON aKTUBALMEH LINTOKUHOBOIO KOMIUIEKCA U
B 3HAUUTEJILHOW CTEIIEHU OIPEAEISETCs MaTOIOrMUYeCKON
aKTHBalUell KapOOHMIILHOTO ITyTH CBOOOIHO-PaIMKAIBHBIX
MPOIIECCOB (B3aUMOCBS3b C PAHHUM MapKepOM aKTHBAIUH OK-
CHJALINH — MeTaJuI-KaTanu3upyeMoit ADI, Tak 1 mokasareib
JUIMTENBHO CYIIECTBYIOIIEH PO-aHTHOKCUIAHTHOTO AncOa-
nanca — KOI'criont.) n n3dwItounoit nponykuueit MMII-3.

Cne,uyeT OTMETUTH, YTO, B OTJIMYUC OT pE3yjibTaTa Ma-
TEMaTH4YEeCKOTO aJITOPUTMa aHaJu3a MPETUKTOPOB IS
HAQ, unnexc Jlapcona Obl TOCTOBEPHO aCCOIMUPOBAH
C BBIPOKCHHBIM HapyIICHHEM MeTa0OJu3Ma Kak OCHOB-
HOT'O BEIIECTBA, TaK U BOJIOKHUCTBIX CTPYKTYp MaTpUKCa
COEAMHUTEIBHOM TKaHH, COMTPOBOXKIAIOIIEECS TPOrPECCHU-
pyolei morepeli OCHOBHBIX (DYHKIIMOHATBHO 3HAYMMBIX
KOMITOHEHTOB 3KCTPALEIUTIONIIPHOTO MaTpHUKca U TMpo-
SIBJISIFOIIEECS] IOCTOBEPHBIM YBEIUYEHUEM COACPIKAHUS
MIPOTEOTTTUKAHOB M OKCUTIPOJIMHA.

CymMMupysI TOJTyYeHHbIE JaHHbIe, HEOOXOAUMO OTMETHTh,
YTO MPOTPECCUPYIOIIAs KOCTHO-XPAIIEBAst NECTPYKIHS B
GonblIel Mepe accOIMMPOBaHa C KOHIICHTPAIIMOHHBIMU
nokaszaressiMu Takux onomapkepos, kak CTII-1 u CTII-II,
Y MOJKET OBITh a7IeKBaTHO CITPOTHO3MPOBAHA C UCIIOIB30Ba-
HHEM MOIM(PUIIMPOBAHHOTO MHJIEKCA PEHTT€HOJIOT MUECKHX
MIPU3HAKOB CYCTaBHOW JIECTPYKIIMH B TOCIIETYIONIHE 5 JIET.
Onnaxko, uist BepuduKayu HH(IAMMaTOPHBIX N3MEHEHUIH
1eJIeco00pa3Ho ONpeesieHne MaTPUKCHBIX METalIo-
MpOTEHHA3 M YeJoBeueckoro raukonporenHa YKL-40.
DopMHPOBaHUE U IPOTPECCUPOBAHNE IPO3UBHOTO TTOBPEK-
JICHUSI CYCTaBHBIX ITOBEPXHOCTEH, B HamOOIbILNEH Mepe,
JeTepMUHHUPYETCs TAKUMH TTapaMeTpaMH, Kak akKTHBHOCTh
BOCTIAJIMTENILHOTO MPOIeCcca, IPU MEPCUCTUPYIOIIEH MaTo-
JIOTUYECKOU IIMTOKWMHOBOW aKTUBAIIUU U, B 3HAUUTEIHLHON
CTEICHH, OTIPE/IeNISIeTCs aKTHBAIMEH KapOOHMIBHOTO My TH
CBOOO/THO-PaIMKAIBHBIX MTPOLIECCOB.
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SUMMARY

CLINICAL SIGNIFICANCE OF BIOMARKERS OF
OSTEOCHONDRAL LESIONS IN EARLY RHEU-
MATOID ARTHRITIS

Rekalov D.

Zaporozhye State Medical University, Department of In-
ternal Medicine No3, Ukraine

The aim of the research was to study biomarkers of os-
teochondral lesions on early stages of rheumatoid arthritis
(RA). The data showed the prognostic value of indicators
of the erosive and destructive changes of joints in early
and in the advanced stage of RA. Indicators that deter-
mine how directly, inflammatory process activity and
markers associated with the speed and staging damage of
articular surfaces is analyzed. That can adequately justify
individualized clinical strategy in patients with early RA.

Keywords: early rheumatoid arthritis, regression analy-
sis, subchondral erosion, bone and cartilage lesions, bio-
markers.

PE3IOME

KIIMHNYECKAA 3HAYUNMOCTb BUOMAPKEPOB
JIJISI JETEPMUHAIIMM KOCTHO-XPSIIIIEBOM
JECTPYKIMU ITPU PAHHEM PEBMATON/THOM
APTPUTE

Pexasios JI.I.

3anopooicckuti 2ocydapcmeenuvlli MeOUYUHCKULL YHUGep-
cumem, kapeopa enympennux obonezuei Ne3, YVkpauna

W3yuens! 6MoMapKepsl KOCTHO-XPSIEBON JECTPYKIIMU Ha
MaKCUMAaJIbHO PaHHMUX JTalaX Pa3BUTUS PEBMATOMHOIO
aprputa. [IpoBenena BepuQuKalys TPOrHOCTUYECKO
LIEHHOCTY I10Ka3aTesied 3p03UBHO-IECTPYKTUBHBIX IIPO-
LIECCOB CYyCTAaBHOI'O anmapara IIpy paHHEM PEBMATOUITHOM
apTpuUTe 1 Ha pa3BepHyToi cranuu. [IpoananusupoBanbl
[I0Ka3aTelld, ACTEPMUHUPYIOIINE KAK, HEIIOCPEICTBEHHO,
AKTUBHOCTh MH(IAMMATOPHOTO MpoLEecca, TaK U KIo-
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YeBbI€ IUTOKUHBI, aCCOLIMUPOBAHHBIE C OBICTPOTON U
CTaJUIMHOCTBIO IOBPEKACHUS CyCTaBHBIX IIOBEPXHOCTEM.
Bbl111€131105KEHHBIE PE3YIIBTaThl UCCIIEA0BaHUS TI03BOJISIIOT

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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a/1eKBaTHO 000CHOBATh MHIMBU/YAIN3UPOBAHHYIO KIIMHHU-
YECKYIO TaKTUKY y NALUEHTOB ¢ pAHHUM PEBMATOUHBIM
apTPUTOM.
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PREVALENCE OF DEPRESSION AND ITS GRADING IN PATIENTS
WITH CORONARY HEART DISEASE

'Rasputina L., 2Rasputin V., 'Ovcharuk M., *Serhiichuk O., 'Broniuk A.

'Pyrohov Memorial National Medical University, Vinnytsia,
’Public institution “Vinnytskyi rehionalnyi tsentr sertsevo-sudynnoi patolohii”, Ukraine

Cardiovascular diseases and depression are the most serious
health problem of today not only in our country but also
all over the world [2,6,9].

The prevalence of major depression (MD) with underly-
ing CHD ranges within 15-23%, and reaches 20% (small
depression makes the same figure) in patients with a recent
myocardial infarction (MI). We established that one third
of patients with CHD who underwent stenting of coronary
arteries (CAS), had a tendency to depressive disorders
[1,5,9,13].

High incidence of anxiety-and-depressive disorders of dif-
ferent severity was observed in patients following interven-
tions for myocardial revascularization, considered today
the most effective treatment for CHD, perhaps featuring
significant stressful events [1,5,11,14].

Depression is a factor that almost twice increases the risk
of cardiovascular complications, especially in post-MI
conditions. Depression is not only a risk factor for CHD,
but also significantly burdens the clinical course of CHD
and worsens the prognosis [2,10].
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Most research aimed at studying a relationship between
growing depression severity and CVS pathology revealed
that the stronger the depression, the sooner and more severe
were CHD symptoms.

According to typology of depression in post-myocardial
(MI) patients, we should take into account different types
of connection between depression and cardiovascular
disorders [3]:

1) occurrence of MI with underlying outrun or existing
depression;

2) simultaneous occurrence of MI and depression;

3) depression, developed in the early post-MI period;

4) depression, developed in MI-recovery period.

The main factors contributing to occurrence of depression
in patients with CHD should be considered [7,12,13]:

- severe heart failure is characterized by somatogenic (vas-
cular) depression as a result of hemodynamic disturbance;
- exacerbation of CHD may trigger development of next
episode of chronic depression;

- MI often becomes a traumatic factor associated with oc-
currence of nosogenic depression;
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- Depressive symptoms cause exaggeration of CHD symp-
toms due to cardialgia, changes in heart rhythm and rate,
and blood pressure fluctuations with underlying somato-
form autonomic dysfunctions.

There are some factors contributing to worsening prognosis
in patients with CHD and comorbid depression. We have
found that patients with depression present major defects
in physiological characteristics of platelets [4]

- Abnormally high level of intracellular free calcium;

- Hypersensitivity of serotonin (5-HT) and catelochamine
receptors;

- Hyperproduction of factor 4 and b-thromboglobulin.

Data on prevalence of depression with some underlying
systemic diseases are extremely controversial, which may be
explained by methodological problems, including the lack of
clear long-term approach to diagnostics of this condition and
rather superficial understanding of depression in somatic pa-
tients by physicians. The average prevalence of depression in
patients of primary medicare institutions is 10%, and 22-33%
among outpatients, depending on somatic disease.

The results of major international INTERHEART study
show that depression and anxiety are among the nine most
important risk factors that determine the MI morbidity and
mortality throughout the world, regardless of gender, region
of residence and ethnicity of people [15].

The results of prospective cardiovascular health study
present that patients with pronounced depression have 40%
higher risk of CHD and 60% higher risk of death within a
6-year follow-up period [9].

Taking into account the topicality of this research, growing
interest of medical community in a problem of depression
as a factor of unfavorable MI prognosis, and clear under-
standing of the necessity to influence it, we have planned
and performed this work.

Our study is focused on survey of prevalence of depression
and its grading in patients with CHD and MI in particular.

Material and methods. The study consisted in phased
inquiry of patients according to the Unified clinical protocol
of primary, secondary (specialized) and tertiary (highly
specialized) medical care (Order of the MOH of Ukraine
No. 1003 dated 25 December 2014). In the first phase, we
performed a depression screening using a PHQ - 2 ques-
tionnaire (Table 1).

After positive answer to at least one question, we assessed
the severity of depression using a questionnaire. Patient
Health Questionnaire - PHQ-9 is a depression self-assess-
ment scale consisting of nine items, effective for diagnostics
of vegetovascular dysfunction, as well as for selection of
methods/medicines for treatment and monitoring therapy
results (Table 2).

Table 1. Depression Screening Questionnaire (Patient Health Questionnaire PHQ-2)

Question Answer | Answer
1 | How often have you had poor mood, blues, or feelings of hopelessness over past month? Yes No
) How often have you noticed lack of interest in or pleasure from things that usually Yes No
interest you or bring you pleasure over past month?
Table 2. Patient Health Questionnaire - PHQ-9
Patient Name Date of Visit
2]
= &|55|¢
Over the past 2 weeks, how often have you been bothered by any of the following = % ﬁ % e
problems? (mark your answer ‘) 3 5 5 f 20
Z 5 | S= | 8
y T | Z
1. | Little interest or pleasure in doing things (no desire to do things) 0 1 2 3
2. | Feeling down, depressed or hopeless 0 1 2 3
3. | Trouble falling asleep, staying asleep, or sleeping too much 0 1 2 3
4. | Feeling tired or having little energy (fatigue) 0 1 2 3
5. | Poor appetite or overeating 0 1 2 3
6 Feeling bad about yourself — or that you are a failure or have let yourself or your 0 ) ) 3
" | family down
7. | Trouble concentrating on things, such as reading the newspaper or watching TV 0 1 2 3
3 Moving or speaking so slowly that other people could have noticed. Or, the opposite 0 ) ) 3
| —being so fidgety or restless that you have been around a lot more than usual
9. | Thoughts that you would be better off dead or hurting yourself in some way 0 1 2 3
Column Totals
All Totals Together =
© GMN 49
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Table 3. Assessment of depression severity

Total Score Depression Severity
0-4 No Depression
5-9 Minimal (‘Subclinical’) depression

10-14 Major Depression, mild depression

15-19 Major Depression, moderately severe

20-27 Major Depression, severe

Table 4. General Data of Studied Patients

Description MI patients, n=125
Average age, years (64.2+4.7)
Men 78 (62.4%)
Women 47 (37.6%)
Pensioners 62 (49.6%)
Persons with established disability 15 (12%)
Employed at admission 48 (38.4%)
First admission to hospital (for any reasons) 98 (78.4%)
Thrombolysis 8 (6.4%)
Revascularization (urgent stenting) 64 (51.2%)
Burdened heredity in cardiovascular diseases 32 (25.6%)
Burdened heredity in diabetes mellitus 12 (9.6%)
Smokers 45 (36%)
Diabetes mellitus with drug correction 49 (39.2%)
Obesity 34 (27.2%)
Hypertension 98 (78.4%)
Angina history 41 (32.8%)
MI history 19 (15.2%)

All patients were assessed a degree of depression according
to total score under the PHQ-9 Questionnaire (Table 3).

In the first phase, we questioned 125 MI patients of aver-
age age 64.2+4.7 using the PHQ - 2 tool. Questioning
was conducted on 7-10 day of patients’ stay at clinic.
The inclusion criteria: men and women older than 35
years with acute MI and ST segment elevation; no other
serious illness at the time of inclusion, including chronic
diseases in decompensating phase, which could signifi-
cantly influence patients’ willingness to cooperate. In
the next phase, we also used the PHQ — 2 questionnaire
to survey 80 patients.

Statistical analysis of the obtained results was performed
on a personal computer using statistical software pack-
age SPSS 12.0 for Windows (Grand Pack, Serial Number
9593869). We applied nonparametric tests (Mann-Whitney
U test for two independent variables (samples), Wilcoxon
test to compare two dependent variables (samples), and
Kendall rank correlation analysis.

Results and their discussion. In the first phase, we found
that questions of questionnaire for screening depressive
disorders PHQ-2 were positively answered by 80 patients
(64.3%) (Fig. 1).

Among those who answered positively to at least one ques-
tion were 27 (33.8%) women of average age (64.9+7.2)
years and 53 (76.2%) vof average age (59.3%6.1) years.
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Among those who responded positively to PHQ-2 question-
naire dominated patients, first admitted for any disease in
the last year. 64 (80%) patients had concomitant diseases,
in particular diabetes mellitus - 38 (47.5%), and hyperten-
sion - 78 (97.5%). We did not establish any significant
difference between the number of positive responses to a
questionnaire and medical history of patients.

35,7%

64,3%

M Patients that gave positive answer to at least 1 question, n=80

Patients that gave all negative answers, n=45

Fig. 1. Results of depression screening survey using PHQ-2
Questionnaire

In the next phase, we screened all patients that gave posi-
tive answer to PHQ-2 questions using the PHQ-9 ques-
tionnaire in order to assess the severity of depression. We
found that 12 (15%) people scored 0 to 4 PHQ-9 points,
thus demonstrating no depression diagnosis (Fig. 2). 25
(31.3%) patients scored 5 to 9 points, which corresponded
to minimal “subclinical” depression.
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At the same time, 20 (25%) patients presented signs of
mild depression, corresponding to 10-14 points. 16 pa-
tients (20%) scored 15 and 19 points, which corresponded
to moderately severe depression. We also found 7 (8.7%)
patients, which scored 20-27 points and had signs of severe
depression.

35

31,3%
30

25

25% 20,7%

20
15%
15 -
10 - 8%
0 - : . : :

No Depression, 0- Minimal

Mild Depression, Maoderately Severe
4 points (‘Subclinical’) 10-14 points Severe Depression, 20-27
Depression, 5-9 Depression, 15-19 points
points points

Fig. 2. Distribution of acute MI patients according to
depression severity under PHQ-9 survey

Therefore, the study established the prevalence of de-
pression among MI patients. Total signs of depression of
different severity grades were diagnosed in 68 (54.4%)
patients. Over half of patients have an additional factor of
cardiovascular risk, complications, and generally unfavor-
able prognosis.

It should be noted that patients with depression were dis-
tributed depending on their grade in the following groups:
patients with minimal depression - 25 (36.8%), mild de-
pression - 20 (29.4%), moderately severe depression - 16
(23.6%), and severe depression - 7 (10.2%) (Fig. 3).

Quite a large proportion of patients were subjects with
minimal to mild depression symptoms; these were patients
who needed analysis and psychological assistance. The
other group consisted of subjects with moderate severe and
severe depression, which certainly required medicamental
correction of their condition.

10,2%

23,6%

29,4%

® Minimal Depression, n=25 Mild Depression; n=20

[0 Moderately Severe Depression, n=16 M Severe Depression, n=7

Fig. 3. Distribution of patients with diagnosed depression
by severity grades
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Among patients with minimal depression dominated
males (p=0.05) of average age (56.7+5.7) years (p=0.05)
after myocardial revascularization (p=0.002), with obesity
(p=0.05), hypertension (p=0.05), and those admitted for the
first time for any diseases (p=0.02).

Among patients with severe and moderately severe depres-
sion dominated older subjects of average age (68.7+5.8)
years, females (p=0.05) without revascularization
(p=0.001), with concomitant diabetes mellitus (p=0.002),
repeated annual admissions (p=0.05), and the history of
MI (p=0.01).

Conclusions: anxiety-and-depressive disorders are promi-
nent among factors that may influence the prognosis and
course of disease in patients with MI. At the same time,
physicians do not pay enough attention to detection of
depression and assessment of its severity. The treatment
of these patients is also needed to be further improved and
studied. We found that depression of various severity was
found in 68 (54.4%) patients. The severity of depression is
clearly related to age, gender of patients, comorbid diseases,
MI and revascularization history. It is absolutely clear that
this topic requires to be further analyzed and studied.
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SUMMARY

PREVALENCE OF DEPRESSION AND ITS GRAD-
ING IN PATIENTS WITH CORONARY HEART
DISEASE

'Rasputina L., *Rasputin V., 'Ovcharuk M.,
2Serhiichuk O., 'Broniuk A.

'Pyrohov Memorial National Medical University, Vin-
nytsia, *Public institution “Vinnytskyi rehionalnyi tsentr
sertsevo-sudynnoi patolohii”, Ukraine

The purpose of our work was to determine a prevalence of
depression and its distribution by grades in patients with
a coronary heart disease, namely — with the myocardial
infarction. The study involved 125 patients of average age
64.244.7 years, treated at cardiology department for myo-
cardial infarction. The first stage was a depression screening
using PHQ — 2 questionnaire. In case of positive answer to
at least one question, we assessed the severity of depression
using a PHQ-9 tool. We established, that PHQ-2 questionnaire
questions for screening depressive disorders were positively
answered by 80 patients (64.3%). Total signs of depression of
various severity grades was diagnosed in 68 patients (54.4%).
Minimal depression was diagnosed in 25 (36.8%) patients,
mild depression — in 20 (29.4%) patients, moderately severe
disease — in 16 (23.6%) patients, and severe depression — in
7 (10.2%) patients. The severity of depression was clearly
related to age, gender of patients, comorbid diseases, and a
history of MI and revascularization.
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PE3IOME

PACITPOCTPAHEHHOCTB JENPECCHHU M EE
CTENEHD Y NAOUEHTOB C MIIEMHYECKOWM
BOJIE3HBIO CEPIIA

"Pacnytuna JI.B., *Pacnyrun B.B., 'OBuapyxk M.B.,
2Cepruiiuyk O.J1., 'bpoHiok A.B.

! Bunnuykutl HayuoHAbHbIT MEOUYUHCKUT YHUBEPCUMem
um. HU. Iupozosa; *’Kommynanvnas opeanusayust « Bun-
HUYKUL PecUOHANbHBIU YEeHMDP cepOeyHOo-CcoCyOUcmo
namonoauuy, Ykpauna

Llenbto ncciienoBaHus SIBUWIOCH YCTAaHOBIEHHE PacIpo-
CTPaHEHHOCTH ACTPECCHH M ONPEICICHHE €€ CTEHCHH
Cpeay ManueHTOB ¢ HHpapKkTOM MuoKapaa. O0cienoBaHo
125 marmmeHTOB, cpenHuii Bo3pact 64,2+4,7 net, KoTopbie
HaXOAMJINCh HA JICYCHUN B KapIHOJIOTHYECKOM OTJIeJIe-
HUH 110 TIpu4nHe nHapKTa Muokapaa. Ha nepsom stamne
OBUT MPOBEJICH CKPUHUHT JIETIPECCUH C TOMOIIBIO AHKETHI
PHQ-2. [Ipu momoXuTeaT-HOM OTBETE XOTS OBl Ha OIWH
BOIIPOC, TIPOBE/ICHA OLIEHKA TSHKECTH JIEIPECCHH C TOMOIIIBEO
ompocurka PHQ-9. YcranoBieHO, 94T0 Ha BOIPOCH OIPOC-
HUKa IS CKpUHHHTA JIETIPeCCUBHBIX paccTpoiicts PHQ-2
nonoxuTensHO otBeTIH 80 (64,3%) marwenToB. [Tpu3Haku
JETIPECCHN PA3TUYHON CTETEeHH ITUAarHOCTUPOBAHBI ¥ 68
(54,4%) marmenToB: 25 (36,8%) maMeHToB UMENH JIETKYIO
creniens jenpeccun, 20 (29,4%) - ymepeHHyI0 CTeneHs, 16
(23,6%) - cpenmmetii crenern TsoxecTr U 7 (10,2%) - TsDKETyTO
nenpeccuto. CTENeHb TSKECTH JIETPECCHN HAXOANUTCS B
TIPSIMO KOPPESIIUK C BO3PACTOM, TI0JIOM, KOMOPOUIHBIMU
3a00JIeBaHMSIMY, TIEPEHECEHHBIM paHee HWH(APKTOM 1 peBa-
CKYJISIpU3aLed MUOKapAa.
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DEPENDENCE OF HEART RATE IN TERMS OF THE DAILY MONITORING INDICATORS
ON THE ACTIVITY OF PATHOLOGICAL PROCESS IN PATIENTS
WITH SYSTEMIC LUPUS ERYTHEMATOSUS

!Abrahamovych O., 'Abrahamovych U., ’Kushyna A., 'Guta S., 'Farmaha M.

'Danylo Halytsky Lviv National Medical University, *Stryi Central District Hospital, Ukraine

Systemic lupus erythematosus (SLE) is an autoimmune
disease that causes lesions of vital organs and systems,
thereby significantly limiting social and professional activ-
ity, contributes to early disability, reduced life expectancy
and increased mortality of patients [1,2]. Patients with SLE
are fivefold exposed to an increased risk of death compared
with the general population, one of the main reasons for
what are syntropic comorbid circulatory system lesions
[2,4,9]. More than half of patients with SLE could have
lesions of peri-, mio- and endocardium, coronary arteries,
disorders in blood pressure regulation system, etc [2].

The idea of the role and significance of heart rate (HR) in
clinical practice have recently changed significantly. Mod-
ern scientific literature is being rapidly supplemented with
new information about the dependence between heart rate
and myocardial oxygen consumption level, changes in min-
ute blood volume [3], an increased risk of atherosclerosis,
myocardial infarction, hypertension, etc. [5,7]. Extensive
epidemiological studies that explored the correlative links
between heart rate at rest and cardiovascular mortality
showed that heart rate is inversely proportional to the length
of life, but its growth is an independent unfavorable marker
of the prognosis on cardiovascular mortality [6,8].

In view of this study the heart rate in patients with SLE, par-
ticularly based on clinically important parameters, which
include activity of pathological process, can be considered
an important and urgent issue that requires further research.

Therefore the purpose of our study was to find out the
dependence of the daily monitoring indicators of heart
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rate (DMHR) from the activity of pathological process in
patients with systemic lupus erythematosus.

To achieve this goal, our objectives were to evaluate SLE
patients’, depending on the activity of pathological process,
average, maximum and minimum heart rate indicators dur-
ing the day, as well as active and passive periods.

Material and methods. In Rheumatological Center of
Danylo Halytsky Lviv National Medical University on
the basis of Lviv Regional Clinical Hospital in a random-
ized manner 83 patients were examined, among them — 71
women (85.5%) and 12 men (14.5%) aged 17 to 68 (at the
time of DMHR examining average age —38,6+1,3), which
were diagnosed SLE according to the criteria of the Ameri-
can College of Rheumatology (1982, 1997). Subsequently
these patients, according to the activity of the pathological
process at the time of the survey, were stratified into three
groups. The I group (with the I degree of activity) included
30 patients, 25 (83.3%) of them were women and 5 (16.7%)
men aged 22 to 66 (average age —42,9+2.1). The II group
(with the II degree of activity) included 39 patients, among
them 33 (84.6%) women and 6 (15.4%) men aged 17 to 68
(average age —37,9+1.8). The I1I group (with the I1I degree
of activity) included 14 patients, among them 13 (92.9%)
women and 1 (7.1%) man aged 23 to 55 (average age —
31,34£2.8). The control group amounted to 35 practically
healthy individuals, which by gender and age indicators
equaled the patients of the three groups mentioned above.

The research of HR during the day was conducted using
the apparatus ABPM-04 (company «Meditech», Hungary),
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which was standardized by the two international classes of
accuracy — Association for Advancement of Medicals In-
strumentation (AAMI) (USA) and the British Hypertension
Society (BHS) (UK). According to the standard protocol
the monitor had been activated every 15 min during the
day (from 06”am to 21%pm) and every 30 min during the
night (from 22%°pm to 05%am).

The indicators of HR in 35 practically healthy individuals
are represented in Table 1. According to the set tasks, the
heart rate indicators in patients with SLE were compared: 1)
with different degrees of activity of SLE among themselves
— patients with I degree of SLE activity were compared
with the II and III degrees, and also II level with III level,
setting the goal to find out whether the growth of SLE activ-
ity somehow changes the heart rate indicators, and if so, in
what way; 2) at different day periods — the active and the
passive periods, setting the goal to find out the dependence
of the heart rate indicators of patients with different SLE
activity from circadian rhythms in them.

The actual material was processed on a PC in Microsoft
Excel program using the descriptive statistics and Student’s
t-distribution (William Sealey Gosset) in order to compare
samples with normal distribution. The results are presented
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as M+m, n — number of patients examined in a group. The
result was considered statistically significant when p<0,05.

For all the surveyed health safety measures were ap-
plied, patient rights, human dignity and moral and ethical
standards were met in accordance with the principles of
the Helsinki Declaration of Human Rights, the European
Convention on Human Rights and Biomedicine and the
relevant laws of Ukraine.

Results and their discussion. The results of the research
implementation of average, maximum and minimum HR
during the day (the first step), subsequently with con-
sideration of the active and passive periods (the second
step) depending on the activity of the pathologic process
presented in Tables 2 and 3.

According to the results presented in Table 2 (the first
step), average, maximum and minimum HR during the
day is significantly higher than similar indicators of the
healthy individuals.

Average, maximum and minimum HR indicators during the
day in patients with II degree of SLE activity in comparison
with I did not differ significantly in the compared groups.

Table 1. The indicators of the daily monitoring of heart rate in patients of the control group

Pos. No Indicator Referential meanings
1. Daily HR 67,77+1,49/min
2. Maximum HR 90,31£2,89/ min
3. Minimum HR 53,08+1,13/ min
4. Average HR in active period of the day 70,54+1,62/ min
5. Average HR in active period of the day 61,23+1,39/ min
6. Maximum HR in active period 90,08+2,95/ min
7. Maximum HR in passive period 71,54+1,85/ min
8. Minimum HR in active period 55,23+1,35/ min
9. Minimum HR in passive period 54,234+1,59/ min

Table 2. Average, maximum and minimum heart rate frequency during the active and the passive periods
of patients with SLE depending on the activity of the disease (n; M+m; p)

Practically SLE patients
Pos. DMHR indicators, healthy I group I group III group
No referential meanings (n=35) (n=30) (n=39) (n=14)
M:£m; p Mz£m; p M£m; p Mzm; p
Average HR/min 67,77+£1,49 75,67£1,60 *** 73,69£1,40 ** 80,4242,78 *** #
2. Maximum HR/min 90,31£2,89 116,31+£4,39 *** | 115,64+3,79 *** | 118,57£5,95 ***
.. . 64,43£2,79 ***
3. Minimum HR/min 53,08+1,13 57,63+£1,25 ** 55,97£1,17 * i 0

*— p<0,05 according to Students t-distribution, in comparison with practically healthy;
** _ p<0,01 according to Student s t-distribution, in comparison with practically healthy,
**%* _ p<0,001 according to Student s t-distribution, in comparison with practically healthy,
#— p<0,05 according to Students t-distribution, comparison of group Il with group I1I;
##— p<0,01 according to Student s t-distribution, comparison of group II with group II1;
A — p<0,05 according to Student’s t-distribution, comparison of group I with group 111
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Table 3. Average, maximum and minimum heart rate frequency during the active and the passive periods in patients
with systemic lupus erythematosus depending on the activity of the disease (n; M£m; p)

Practically SLE patients
Pos. DMHR indicators, referential healthy I group IT group III group
No meanings (n=35) (n=30) (n=39) (n=14)
MEmp o M b, A,
1. | Average HR in active period/min 70,54 £1,62 e e s
. . . . . + + +
2. | Maximum HR in active period/min 90,08 £2,95 116’1**4’39 155’63** 379 116’8,,;5** 2,84
. . . . . 66,86 £ 2,70
3. | Minimum HR in active period/min 55,23+1,35 | 59,63 +1,27* | 59,44+ 1,40 * sk AA
. . . . + * + + FEF |
4 Average HR in passive period /min 61,23 £1,39 65’4i ’1”52 63’3.8‘ ’l 30 4.0 #,i’ 12
. . . . . 79,4£2,16 ** 76,671,85F | 93,14 £35,61 ¥
5. Maximum HR in passive period /min 71,54 + 1,85 oo .t - ;22’2 -
6. | Minimum HR in passive period/min 54,23+1,59 58,10+1,31 * 54,41+1,25 Tk #A

*— p< 0,05 according to Student s t-distribution, in comparison with practically healthy;
**_ p< 0,01 according to Student’s t-distribution, in comparison with practically healthy,
*#% _ p< 0,001 according to Students t-distribution, in comparison with practically healthy;
¢ —p < 0,05 according to Student s t-distribution, in comparison
with the corresponding indicator in active day period in the same group,
¢ — p < 0,01 according to Student’s t-distribution, in comparison
with the corresponding indicator in active day period in the same group,

46 — p < 0,001 according to Student’s t-distribution, in comparison
with the corresponding indicator in active day period in the same group.

#—p < 0,05 according to Student s t-distribution, comparison of group II with group III;
##—p < 0,01 according to Student s t-distribution, comparison of group II with group III;
A —p < 0,05 according to Student s t-distribution, comparison of group I with group II1

In patients with III degree of SLE activity the average
and minimum HR is significantly higher (by 9,13£2,4%
(p<0.05) and 15,12+3,0% (p<0.01)), compared to the pa-
tients with I degree. Besides the minimum HR in patients
with IIT degree of activity was significantly higher [by
12,12+3,0% (p <0.01) compared with I.

According to the results presented in Table 2, regularity of
HR increase, influenced by the growth of disease activity,
is demonstrated by the evaluation results of minimal HR
in patients with III degree of SLE activity.

Also were studied (the second step) features of average,
maximum and minimum HR during separately active and
passive periods in SLE patients and their dependence on
the activity of pathological process (Table 3).

According to indicators of average, maximum and mini-
mum HR during separately active and passive periods,
presented in Table 3, they were higher (except minimum
heart rate in patients with SLE of the second group in pas-
sive period) with statistically significant (especially average
and maximum HR of an active period, and also average HR
in passive period in patients of I1I group) difference (except
average and minimum HR in patients of the second group
in passive period) of the referential indicators in healthy
individuals. In all cases DMHR indicators in passive period
were lower than similar indicators in the same group of
patients in active period of the day, and statistical process-
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ing of these results helped to establish a reliable difference
between average and maximum HR.

Indicators of average, maximum and minimum HR during
active and passive periods in SLE patients with II degree
of activity compared to I did not differ significantly in
compared groups.

However, in SLE patients with III degree of activity com-
pared to II the levels of HR during the active period are
significantly higher by 12,48+3,0% (p<0.05) and passive
— average, maximum and minimum HR by 16,76+3,4%
(p <0,001), 21,484+5,9% (p <0.001) and 20,12+3,1% (p
<0.01), respectively.

Similar regularity, especially during the passive period is
observed in patients with III degree of activity in com-
parison with the I: minimum HR is significantly higher
by 11,86+3,1% (p<0.01) during the active period and
during passive — average, maximum and minimum HR
by 13,10+3,5% (p <0,01), 17,30+6,0% (p <0.01) and
12,50+3,1% (p <0.01), respectively.

Thus, HR was significantly higher by all indicators (except
average and minimum HR in patients of the second group
in passive period) than referential indicators of healthy
individuals. HR according to all indicators is higher in
active period with statistical significance of difference be-
tween average and maximum HR. Reguarity of increase in
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average, maximum and minimum HR with the increase of
activity of SLE is characteristic of patients with high (III
degree) disease activity and is more pronounced within the
passive (night) period.

Conclusions. 1. Average, maximum and minimum heart
rate in patients with systemic lupus erythematosus during
the day is significantly higher than similar indicators in
healthy individuals, and regularity of heart rate increase, in-
fluenced by the growth of disease activity, is demonstrated
by the evaluation results of minimal heart rate in patients
with III degree of activity.

2. The majority of indicators of heart rate in patients
with systemic lupus erythematosus, evaluated separately
in active and passive periods of the day, were higher
compared to indicators of healthy individuals, and also
higher in active period than passive, with statistical
significance of the difference between average and
maximum heart rate.

3. Regularity of average, maximum and minimum heart
rate increase with increasing activity of systemic lupus
erythematosus is typical for patients with high (IIT degree)
disease activity and is more pronounced within the passive
(night) period.
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SUMMARY

DEPENDENCE OF HEART RATE IN TERMS OF THE
DAILY MONITORING INDICATORS ONTHEACTIVI-
TY OF PATHOLOGICAL PROCESS IN PATIENTS
WITH SYSTEMIC LUPUS ERYTHEMATOSUS

!Abrahamovych O., !Abrahamovych U., 2Kushyna A.,
!Guta S., "Farmaha M.

!Danylo Halytsky Lviv National Medical University, *Stryi
Central District Hospital, Ukraine

The article studies the dependence of indicators of daily
monitoring of heart rate on the pathological process activity
in patients with systemic lupus erythematosus. As a result of
examination of 83 patients (71 women and 12 men aged 17
- 68) with the first, second and third levels of disease activ-
ity (first, second and third group respectively) it was found
that: 1) the average, maximum and minimum heart rate in
patients with systemic lupus erythematosus during the day
is significantly higher than the comparable figures in healthy
individuals and the dependence of the increase of heart rate
on the progress of disease activity was demonstrated by the
results of the evaluation of minimum heart rate and in patients
with the third degree of disease activity; 2) the vast majority
of indicators of heart rate in patients with systemic lupus ery-
thematosus, evaluated separately in active and passive periods
of the day, were above the comparable indicators in healthy
individuals and higher in the active period compared to the
passive, with statistical significance of differences in average
and maximum heart rate; 3) the regularity of an increase of
average, maximum and minimum heart rate with the increase
of activity of systemic lupus erythematosus is characteristic
of patients with high activity of the disease (third degree) and
is more pronounced in passive (night) period.

Keywords: heart rate, daily monitoring, pathological pro-
cess activity, systemic lupus erythematosus.

PE3IOME

3ABUCHUMOCTH YACTOTBI CEPIEYHBIX CO-
KPAILIIEHUI IO MTOKA3ATEJISIM CYTOYHOI'O
MOHHUTOPHUHIA OT AKTUBHOCTH IIATO-
JJOTUYECKOI'O IMPOIIECCA VY BOJIBHBIX CH-
CTEMHO#M KPACHO# BOJTYAHKOM

!A6paramoBuu O.0., 'A6paramosuu VY.0.,
Kymnna A.I1., 'Tyra C.W., '®apmara M.JL.

1JTb606CKUL HAYUOHANBHBIT MEOUYUHCKULL YHUBEPCUMEM
um. Jlanuna Fanuyrozo, *Cmpblilckas yeHmpanbuas paii-
onnas bonvruya, Yxpauna

HCHL}O HCCIICA0BAaHUS SBUJIOCH NU3YUYCHUE 3aBUCUMOCTH
ToKaz3aTeen CYTOYHOT'O MOHUTOPHUHI'A YaCTOThI CEPACTHBIX
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COKpAILIEHUH OT aKTUBHOCTHU IaTOJIOIMYECKOTO MpolLecca
y OOJIBHBIX CHCTEMHOM KPacHON BOTYAHKOI.

C nomompio annapara ABPM-04 (pupma «Meditechy,
Benrpus) B TeueHHE CYyTOK, C OTJCIbHBIM aHAJIM30M B
AKTUBHBIW U IIACCUBHBIN IIEPUOIBI UCCIEOBAHA YACTO-
ta cepaeunbix cokpamienunit (UCC) y 83 Gonbubix (71
JKeHIMHA U 12 My)4uH B Bo3pacte oT 17 10 68 ner) ¢
I, IT u III creneHbl0 aKTUBHOCTH CUCTEMHON KpacHOU
Bomuanku (CKB).

B pesynbrare uccnenoBaHus yCTaHOBJIEHO, 4TO: 1) moka-
3aTelld CPEAHECYTOYHOU, MAKCUMaIbHON 1 MUHUMAJIbHOM
YCC y 60npHbIx CKB 10CTOBEpHO BBIIIE, UEM aHAJIOTHY-

HBIE MOKA3aTeNN Y 3/I0POBBIX, 3aKOHOMEPHOCTh yBEIHU-
yeHuss YCC B 3aBUCHUMOCTH OT HapacTaHWs aKTUBHOCTHU
3a00JeBaHMs IIPOJICMOHCTPUPOBAHA PE3yJIbTaTaMU OL[CHKH
muanMaibHOM YCC y 6onbabIx 11 crenensio CKB; 2) no-
Jasisironee 6onbHCTBO nokaszareneid YCC y 00IbHBIX
CKB, oneHeHHBIX Pa3/e]bHO B aKTUBHBIM U MaCCUBHBIIN
MepHOJIbI CYTOK, OBUIM BBIIIE, YEM aHAJIOTHYHbIC MTOKa3a-
TEJH Y 3J0POBBIX U BBIIIE B aKTUBHOM MEPHOJIE, CO CTATH-
CTHUYECKOH JIOCTOBEPHOCTBIO PA3INYUS CPEAHECYTOUHOM
u MakcuMmanbHOi YCC; 3) 3aKOHOMEPHOCTh YBETUUEHUS
CpeHeCyTOUHOM, MakcuManbHOM 1 MuHUManbHON UCC ¢
HapacranueM aktuBHocTH CKB xapakrepna ay1st 007IbHBIX
¢ Beicokoii (III crenenp) akTHBHOCTBIO OOJI€3HU U Ooliee
BBIp@)KEHA B TEUCHHE NMACCUBHOTO (HOYHOTO) MEepHoa.
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EVALUATION OF THE USE OF OZONE THERAPY IN TREATMENT OF INFLAMMATORY
PROCESSES IN DIABETES MELLITUS IN AN EXPERIMENT

Karatieieva S., Yurkiv O., Semenenko S., Kozlovskaya I., Yakobchuk S.

Higher State Educational Institution of Ukraine Bukovinian State Medical University, Chernivtsi, Ukraine

Despite some advances in the treatment of Diabetic patients
with severe localized wound infection, surgical treatment
results can not be considered satisfactory [2,7,10]. Resulting
experience data in the medical practice on physical factors
application for purpose of influence reparative processes
stimulation associated with targeted pharmacotherapy, confirm
the correctness of the search attempts. Ozonotherapy have
been widely used for this purpose in recent years [1,8,11].

According to the data of the authors [2,3,6,12], local influence
of ozone therapeutic concentrations during 3-7 days [7], and
ozone-containing medications possess an extremely strong
bacterial and fungicidal, immunomodulating, anti-inflammato-
ry, virolytic, cytostatic, analgesic properties and open up new
prospects for the use of ozone for the treatment of different
inflammatory processes of various types. But the problem
consists in that fact that purulent inflammation of soft tissues
in patients with diabetes is diagnosed 20 times more frequently
than those without a history of diabetes. Purulent infection rate
is 10-25% [2,3,6]. It is known that the indicia of the blood
coagulation system play an essential role in the wounds
healing in the surgical treatment [1,5-7]. Special studies
devoted to the influence of 0zone on the blood coagulation
system, as a factor affecting the wound healing in diabetes
mellitus with purulent-inflammatory complications, have
not been found in the available scientific literature. Hence,
it is important to study the ozone influence on blood clot-
ting in diabetes with pyoinflammatory processes [2-4,6].

Objective of the research is to study the effect of ozone
therapy on the course of purulent-inflammatory processes
in modeled diabetes.

Material and methods. Experimental studies were carried
out on 30 white old rats, weight 300-450 gr, aged 24-30
month. The first group contained the rats, which received fe-
cal suspension introduction (10 rats), rats of the second group
received fecal suspension and modeled diabetes was simulated
(10 rats), in the third group diabetes was modeled after them,
the rats received fecal suspension and ozone was also used
(10 rats). Diabetes was simulated by means of subcutaneous
injection of alloxan (100 mg per kg of body weight). Animals
of the control group (10 rats) in the same weight and age were
subcutaneously administered 0,9% sterile sodium chloride
solution (1,0 ml per 100g of body weight). On the 14" day
after alloxan administration the animals were subcutaneously
injected 10% fecal suspension (stool pool from 20 animals in
0,9% sodium chloride solution) at a dose of 0,5 ml per 100g
of body weight. Rats of the first studied group received a
subcutaneous injection of fecal suspension. The animals of
58

the second group (10) were subcutanecously injected a fecal
mixture and thereafter non-ozonized 0,9% sodium chloride
solution (1,0ml per 100g of body weight) was administered
intraperitoneally for three days once daily.

Ozonation of sterile 0,9% sodium chloride solution was
performed using “Boson” apparatus with ozone concen-
tration in isotonic sodium chloride solution 20 mg/ml. 10
minutes after ozonation isotonic sodium chloride solution
was administered intraperitoneally to rats of the third test
group (10) once a day during three days. Three days later,
under ether anesthesia a laparotomy was performed. Blood
sampling was carried out with a silicone syringe from the
abdominal aorta (stabilizer — 3,8% sodium citrate solution).
Condition of platelet-vascular hemostasis was assessed by
the percentage of adhesive platelets (norm in human 180-
360 *109, in rats to 368) and by the index of spontaneous
platelet aggregation. Total coagulation potential of the blood
(plasma recalcification, prothrombin and thrombin time, ac-
tivated partial thromboplastin time), Hageman-dependent
fibrinolysis, potential plasminogen activity, fibrinogen level
in the blood plasma, antithrombin-III activity in blood was
determined by reagent kits of “Simko Ltd” firm (Ukraine).
During the study of the antithrombin activity diluted citrate
plasma was incubated with a standard amount of thrombin
with activity of 10 NIH/mL (part of thrombin combines
with antithrombin). Norm condition of the regulation sys-
tem of blood aggregation state in old rats: plasma recalci-
fication time(101,5+2,38), activated partial thromboplastin
time(42,5+2,32), prothrombin time(16,4+1,38), thrombin
time(14,5+0,97), fibrinogen concentration in blood plas-
ma(4,48+0,179), antithrombin-I1I activity(98,2+3,53), factor
XIII of blood coagulation activity(94,9+3,74), percentage of
adhesive thrombocytes(2,69+0,362), index of spontaneous
platelet aggregation(28,3+1,91), hageman dependent fibrino-
lysis(16,9+0,68), potential plasminogen activity(15,8+1,26).

Results and their discussion. Assessment of the blood
aggregation system in terms of purulent processes of the
skin and subcutaneous tissue in aged rats detected a growth
of percentage of adhesive platelets, Hageman dependent
fibrinolysis and antiplasmin concentration (Table 1).

It has been found that diabetes in human causes mosaic
disorders of the hemostatic system in the presence of puru-
lent processes. An increase in plasma recalcification time,
activated partial thromboplastin time, adhesive platelets,
index of spontancous platelet aggregation, potential plas-
minogen activity, reducing of prothrombin time, fibrinogen
concentration in the blood plasma, activity of clotting factor
XIII, Hageman dependent fibrinolysis have been noted.
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Table 1. Blood aggregation state under pyoinflammatory processes of soft tissues in alloxan-modeled diabetes against
the background of ozone therapy in 24-30 month rats, weight 300-450 gr

. . FS introduction +
. . FS introduction + . .
FS introduction . . simulated diabetes +
Factors simulated diabetes
I group (n=10) 11 group (n=10) ozone
group I group (n=10)
. .. 103,8+4,26 70,9+4,31
+ b b b b
Plasma recalcification time, sec 77,5+4,12 d1-2 <0.05 d 2.3 <0,05
+
. . . 51,3+4.,41 25,841,537
Activated partial thromboplastin time, sec 37,1£2,62 d 2-3 <0,05
d 1-2 <0,05
G
+ ="
Prothrombin time, sec 23,5+1,74 dl ?j;oégol P d 2-3 <0,05
i d 1-3 <0,05
9,74+0,64
Thrombin time, sec 13,4+0,89 15,8+1,02 d 2-3 <0,05
d 1-3 <0,05
Fibrinogen concentration in blood plasma, 3,79+0,19 2,04+0,07 3,40%0,17
g/L d 1-2 <0,05 d 2-3 <0,05
102,6%5,60
+ b b
Antithrombin-III activity, % 91,843,51 68,643,531 d 2-3 <0,05
d 1-2 <0,05
L3
+ + =
Factor XIII of blood coagulation activity, % 88,1+3,03 d7} ig_j(;zog s d 2-3<0,05
| A
+ + =
Percentage of adhesive thrombocytes 23,6+1,68 dsi:;_j(f(;g s d 2-3 <0,05
’ d 1-3<0,05
. 59,7+1,69 51,943,25
+ 2 b b b
Index of spontaneous platelet aggregation 31,743,38 d 1-2 <0,05 d1-3 <0,05
7,11£0,79
+ b b
Hageman dependent fibrinolysis, m 15,6£0,72 10,0+0,89 d 2-3 <0,05
d 1-2 <0,05
d 1-3 <0,05
22,0+1,52 7,9440,55
Potential plasminogen activity, m 15,7£1,19 d 1-2 <0,05 d 2-3 <0,05
d 1-3 <0,05

note: FS — fecal suspension, d 1-2 — difference between the first and the second experimental groups,
d 2-3 — difference between the second and the third experimental groups,
d 1-3 — difference between the first and the third experimental groups

Ozone administration in the presence of ulcers of soft
tissues against the background of diabetes in old rats was
not accompanied by a significant improvement of regula-
tion indices of blood aggregation state. An increase in
manifestations of hypercoagulation have been noted:
decrease in plasma recalcification time, activated partial
thromboplastin time, prothrombin time, thrombin time,
Hageman dependent fibrinolysis, potential plasminogen
activity. In addition, fibrinogen concentration in plasma
and the activity of coagulation factor XIII were increas-
ing. At the same time, ozone therapy improved the
condition of the vascular-platelet hemostasis, growth
of antithrombin (Table 1).

The introduction of ozonated sodium chloride solu-
tion in purulent processes of soft tissues against the
background of diabetes in old rats did not contribute
to the protective properties; that was indicated by
the growth of azoalbumin lysis, azocasein, total fi-
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brinolytic activity and proteinase activity by Kunitz
in blood plasma. Ozone therapy led to an increase in
the degree of intoxication provided there were ulcers
in diabetic old rats, it was indicated by the growth
of the concentration of molecules of average weight
(Table 2).

Thus, the application of ozone therapy under conditions
of presence of soft tissue ulcers in diabetic old rats did not
show any significant protective properties with reduced
azoalbumin lysis, total non-enzymatic fibrinolytic activity
and proteinase activity by Kunitz in blood plasma.

Such changes in the aged rats can be estimated as an
exacerbation of purulent- inflammatory process, an
increase in toxicity, reduced protective properties, an
increase in hypercoagulation manifestations against the
background of chronic diabetes caused by age-related
changes.
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Table 2. Unlimited proteolysis system, fibrinolytic pancreatic activity under conditions
of purulent-inflammatory processes of soft tissues in alloxan-modeled diabetes against the background
of ozone therapy in 24-30 month rats, weight 300-450 gr rats (x£Sx)

. Fecal suspension introduction
. Fecal suspension .
Indices . . _ against the background of ozone
introduction (n=10)
therapy (n=10)
Azoalbumin lysis, mg/g time 28,5+4,31 28,9+4.21
Azocasein lysis, mg/g -time 37,3+4,76 47,6+4,22
Azocollagen lysis, mg/g ‘time 23,6+£2,87 24242 .66
Total fibrinolytic activity, mg/g ‘time 20,0+3,02 21,442,67
Non-enzymatic fibrinolytic activity, mg/g time 7,82£1,01 6,5110,87
Proteinase activity by Kunitz 1,40+0,18 1,2340,12

Conclusions 1. The use of ozone therapy in conditions
of chronic inflammatory processes diabetic old rats with
alloxan-modeled diabetes did not manifest protective
properties on the hemostasis system and proteolysis of
blood plasma.

2. Ozone therapy enhances intoxication manifestations
against the background of diabetes mellitus with purulent-
inflammatory processes in old rats, causing the need for
cautious use of this method of treatment.
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SUMMARY

EVALUATION OF THE USE OF OZONE THERAPY
IN TREATMENT OF INFLAMMATORY PROCESS-
ESIN DIABETES MELLITUS IN AN EXPERIMENT

Karatieieva S., Yurkiv O., Semenenko S.,
Kozlovskaya I., Yakobchuk S.

Higher State Educational Institution of Ukraine Bukovinian
State Medical University, Chernivtsi, Ukraine

Studying the effect of ozone therapy on the course of
pyoinflammatory processes with diabetes mellitus in
the experiment, conducted on 30 white 24-30 month
rats, weight 300-450 gr with purulent-inflammatory
processes, it was found out that diabetes, which was
simulated by subcutaneous injection of alloxan, causes
mosaic disturbances of hemostasis system in the pres-
ence of pyoinflammatory processes. Complicated
changes in blood condition were also detected against
the background of diabetes mellitus: chronometric
hypocoagulation on the intrinsic pathway of blood
coagulation in association with chronometric hyperco-
agulation by the external thrombinogenesis mechanism
and fibrinogenesis depression against the background of
hypofibrinogenaemia. Thus, the use of ozone therapy in
the presence of soft tissues abscesses in old rats with
diabetes does not demonstrate significant protective
properties with reduced azoalbumin lysis, total non-
enzymatic fibrinolytic activity and proteinase activity
by Kunitz in blood plasma.
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Such changes in old rats can be considered as an exacerba-
tion of purulent inflammation, increase in toxicity, reduced
protective properties, increase in manifestations of hyper-
coagulation against the background of chronic course of
diabetes, caused by age-related changes.

Keywords: diabetes mellitus, pyo-inflammatory complica-
tions, fibrinolysis, ozone therapy.

PE3IOME

OLIEHKA MPUMEHEHHUSI O30HOTEPAIIUU
B JEYEHUH THOMHO-BOCHAJJIUTEJbHBIX
MPOLIECCOB MPU DKCINEPUMEHTAJBHOM
JTIMABETE

KaparteeBa C.1O., IOpkus O.H., Cemenenko C.Bb.,
Ko3znosckas .M., SAxo6uyk C.O.

Buvicwee cocyoapcmeennoe yuebnoe 3asedenue Ykpaunoi,
Byrosunckuii 2cocyoapcmeenblii MEOUYUHCKUL YHUBEPCU-
mem, Yepnoeyvl, Ykpauna

M3ydeHo BiMsiHUE 030HOTEPANINU HA TEYEHHE THOWHO-BOC-
NaJIMTEIbHBIX IPOIECCOB ITPU SKCIIEPUMEHTATLHOM JTHade-
Te (aysTokcaHoBast Moziesib) Ha 30 Oesbix 24-30-MeCaIHbBIX
kpbicax BecoM 300-450 rp. OGHapy)eHbI MO3aUYHbIC Ha-
pylIeHus B cucteMe remocTasa. Ha gone amnokcanoBoro
nuadera oOHAPY)KEHbI CIIOXKHBIE M3MEHEHUs B KPOBH: 1)
XPOHOMETpUYECKas TUIIOKOATYJISIUSA 110 BHYTPCHHEMY
MyTH CBEPTHIBAHUSA KPOBH COUYECTACTCSA C XPOHOMETPH-
YEeCKOW TUIepKoaryisiiueil 3a BHEIIHUM MEXaHHU3MOM
TpoMOHMHOTeHe3a, 2) yrueteHue pudpruHoreHesa Ha oHe
runodudpunorenemun. [IpumMeHnenne o30HOTEpaNuK NpU
HaJINYUY THOMHUKOB MATKMX TKAHEH IIPU 3KCIIEPUMEHTAb-
HOM Jina0eTe y KpbIC CTapueCcKOro BO3pacTa He OKa3bIBaeT
CYIIECTBEHHOT'0 3aIIMTHOTO CBOMCTBA; OTMEUAETCsI CHU-
JKEHHE JIM3KCca a30aJIbOyMHHA, YMEHBIICHUE CYMMapHOM,
HedepMeHTaTUBHON (PHUOPUHOINTHYECKOW aKTUBHOCTH H
AKTMBHOCTH MPOTEUHA3 B MaazMe Kposu (1o KyHuriry).

I/ISMCHCHI/IH, MpOoUCXOoAAIIE B OpraHnu3Me KpbIC, OYEBHUTHO,
CIIEAyeT OOBSICHUTh 000CTPCHUEM THOHHO-BOCHIAINTEIIb-
HOTO MPOLIECCa, HAPACTAHHEM HHTOKCUKAIIUH, CHUIKCHUEM
IIPOTEKTOPHBIX CBOKUCTB, YBEJIIMUEHUEM IIPOSIBIICHU TUIIEP-
KOAryJsiuy Ha OHE XPOHUYECKOrO TEYCHUs CaXxapHOro
nuadera.
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USE OF NEUTROPHILS TO LYMPHOCYTES RATIO AS AN INFLAMMATION MARKER
IN PATIENTS WITH CHRONIC TONSILLITIS

'Sahin C., *Varim C., *Uyanik M.

!Sakarya Akyazi State Hospital, ENT Clinic; *Sakarya University, Faculty of Medicine,
Department of Internal Medicine, 3Faculty of Medicine, Department of Hematology, Turkey

Tonsillectomy is one of the most frequently performed
surgeries in ENT practice. Tonsillectomies had been
carried out even more frequently before the specific
indications for tonsillectomy were implemented and
usage of antibiotics became widespread [1]. Nowadays,
tonsillectomy is performed in children with chronic
tonsillitis and in surgical treatment of obstructive sleep
apnoea. When our bodies are exposed to an inflamma-
tion, it may cause changes in the haemogram parameters,
the number of neutrophils and the lymphocyte count. An
increase in number of neutrophils shows acute inflam-
mation and their decrease shows malnutrition, immune
system disorders and chronic inflammation [2]. Marker
levels such as ASO, CRP and ESR may increase during
inflammatory process. Searche for the use of new mark-
ers in the follow-up inflammation process is constantly
ongoing in literature. NLR is a new and inexpensive
marker that provides a simple method for assessment
of inflammatory status.

The aim of our study was to retrospectively compare NLR
values with ESR, ASO and CRP values used as markers of
inflammation in patients who had been treated surgically
due to chronic tonsillitis.

Material and methods. Study Design: The study was
planned as a retrospective case study and involved 30
patients between 4 and 15 years of age, who had been
operated due to chronic tonsillitis.

Exclusion criteria: Patients with other acute infections,
malignancies, the use of medications affecting the hae-
matologic system, chronic lung, kidney or renal diseases,
malnutrition, chronic inflammatory or autoimmune dis-
eases.

The patients were selected among those who were oper-
ated due to chronic tonsillitis. The surgery criteria were:
tonsillitis attacks at least six times in the past year, or
five consecutive tonsillitis attacks at least five times in
the past two years, or tonsillitis attacks at least three
times in the past three years [3]. Tonsillitis attacks were
described as fever over 38° C, hyperaemia of tonsils
and exudate. ASO, CRP and ESR values were analysed
as markers of infection. Examinations by ENT and an
internal medicine specialist were performed for all pa-
tients. Blood samples including a haemogram, ASO, CRP
and ESR were taken from patients a day before and one
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month after the surgery. After 12-14 hours of fasting,
venous blood samples were obtained from the subjects
for biochemical and haemogram studies. Complete
blood cell counts and automated differential counts were
determined using the automated haematology analyser
Abbott CELL-DYN 3700 System, providing total WBC,
platelet, neutrophil, lymphocyte, monocyte, eosinophil
and basophil counts per microlitre. The absolute neu-
trophil count was divided by the absolute lymphocyte
count to calculate the initial and subsequent month NLR.

The study protocol was conducted in accordance with the
ethical principles stated in the Declaration of Helsinki and
approved by the institutional ethics committee.

Collected data were exported to SPSS version 19.0 for
Windows (IBM, Armonk, NY) for statistical analysis.
Descriptive data were expressed as mean and standard
deviations. Normality was assessed by the Kolmogorov-
Smirnov test. Differences within each group before and
after the surgery were assessed with the Wilcoxon test. A
statistically significant two-tailed value of p was selected
as <0.05.

Results and their discussion. Thirty patients were
included in the study (14 male, 16 female). The age
of patients ranged from 4 to 15 years old (mean age
7.9£2.8 years).

Preoperative ASO values were 170+75.5 U, ESR values
were 15.7£10 mm/h., CRP values were 7.6+5 mg/L and
NLR was calculated as 0.9+0.2 (Tablel).

Postoperative ASO values were 140.9+58.5 U, ESR
values were 12.5+5.4 mm/h., CRP values were 6.8+3.4
mg/L and NLR was calculated as 1.2+0.4 (Tablel).

Preoperative WBC values were 10.5+2 K/ul, lymphocyte
values were 5+1.2 K/ul and neutrophil values were 4.6+0.9
K/ul. Postoperative WBC values were 9.1+1.1 K/ul, lym-
phocyte values were 3.7+0.8 K/ul and neutrophil values
were 4.4+0.7 K/ul. (Tablel).

Statistically significant decreases were observed in WBC,
lymphocyte, ASO, ESR and NLR values after the surgery
(p<0.05). Neutrophil and CRP values decreased after the
surgery, however, statistically insignificantly (p>0.05)
(Table2).
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Table 1. Preoperative and postoperative values of the patients

Preoperative Values Postoperative Values* P value

(n:30) (n:30) va
Age (year) 7.9+2.8 7.9+2.8 1
Haemoglobin (gr/dl) 13.1£0.7 13.3+0.8 0.67
Haematocrit(%) 38.7+4.6 38.9+4 0.81
WBC (K/ul) 10.5+£2 9.1+1.1 0.001
Neutrophil (K/ul) 4.6+£0.9 4.4+0.7 0.279
Lymphocyte (K/ul) 5+1.2 3.7+0.8 0.001
NLR 0.9+0.2 1.2+0.4 0.001
ASO (U) 170+75.5 140.9+£58.5 0.001
CRP (mg/L) 7.6+5 6.8+£3.4 0.28
ESR (mm/H) 15.7£10 12.5+£5.4 0.02

* one month after surgery
Table 2. Statistical analysis of the data before and after surgery
hb2— hct2- WBC2- neu? - Lym2- NLR2- ASO2- | CRP2- ESR2-
hb1 hetl WBCI neu 1 Lyml NLR1 ASO1 CRP1 ESRI1
V4 - 457 -.240° -3.742° -1.084° -4.476* -3.494° -4.639* | -2.201* | -3.048"
Asymp.
Sig. 647 810 001 279 001 001 001 028 002
(two-
tailed)
a. Based on positive ranks. b. Based on negative ranks c. Wilcoxon Signed Ranks Test

The NLR values were compared with the ASO, CRP and
ESR values, which were used as inflammation markers. A
negative correlation was found between a decrease in ASO
and ESR values and an increase in NLR values.

Tonsillectomy, until recently, has been one of the most
frequently performed surgeries in ENT clinics. However,
over the years, the number of tonsillectomies has been
reduced, especially since the start of more frequent use
of antibiotics [3]. In recent years, the operation has been
carried out more often for obstructive sleep apnoea in the
paediatric population. The criteria for the operation are
specified clearly in the literature. Infection markers such
as ASO, CRP and ESR are also examined before surgery
to support the [4].

The role of NLR as a marker of infection is being increas-
ingly studied in the literature [5-8]. Studies of NLR in
chronic kidney disease, chronic liver disease, chronic
heart disease and chronic obstructive pulmonary disease
are reported in literature. However, there are few studies
showing the role of NLR in patients with chronic tonsillitis
[9]. In our study, we aimed to retrospectively compare NLR
values with ESR, ASO and CRP values used as markers
of inflammation in patients who had undergone surgeries
due to chronic tonsillitis. Changes in the markers were also
examined one month after the surgery.

Tonsillectomy indications vary by age and these changes
are seen in the literature. Parker et al. reported that the rea-
sons for tonsillectomy in the 0-3 age range are: obstructive
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sleep apnoea 100%, chronic infection 2.6%; in the 4-11 age
range: obstructive sleep apnoea 91.9%, chronic infection
13.4%; in the 12-18 age range: obstructive sleep surgery
84.6%, chronic infection 33.3% [10]. Surgeries due to in-
fections increase with age. Tonsillectomy indications have
been changing progressively over the last 10 years [11].

NLR is increasingly being recognized as a marker of
infection in the literature. It is even used progressively in
the diagnosis, treatment and follow-up in cancer patients
[12,13]. Use of NLR, especially as a systemic inflammation
marker, is high on the agenda in these studies [14].

In addition, it provides valuable information that can be
easily studied from peripheral blood and does not involved
costly tests such as cytokines, interleukin or tumour necro-
sis factor. Neutrophil count shows the status of inflamma-
tion in the body; lymphocyte count shows overall stress
and status of nutrition [15].

In our study, we retrospectively compared NLR values
with ESR, ASO and CRP values before and one month
after the surgery in patients who underwent treatment due
to chronic tonsillitis. There are several weaknesses in the
study. First, its retrospective aspect - prospective controlled
studies would provide more objective information on the
subject. Second, we do not have any information on the
nutritional status of the patients. Third: differences in the
numbers of tonsillitis attacks experienced by the patients
may affect the neutrophil and lymphocyte counts. Finally,
our study involved only a small number of cases. Studies
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including larger patient numbers are therefore needed to
confirm our findings.

The results of the study were as follows: 1) NLR values
showed a statistically significant increase after the opera-
tion. This increase is negatively correlated with ASO, CRP
and ESR; 2) neutrophil counts decreased but statistically
insignificantly. The decreases in the lymphocyte and WBC
counts were statistically significant. The decrease in the
number of lymphocytes may be due to the fact that our
study group was composed of pediatric patients; 3) CRP
decreased, but this decrease was statistically insignificant.

Based on these data, we can conclude that NLR can be
used as a new and inexpensive marker of inflammation in
chronic tonsillitis. ASO and ESR values can also be used
in assessment of chronic tonsillitis. The decrease in CRP
values was not statistically significant; hence, because
of this, CRP was found to be debateable as a marker in
chronic tonsillitis.

Conflict of interest: The authors have no conflict of interest
to declare with any organization.
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SUMMARY

USE OF NEUTROPHILS TO LYMPHOCYTES
RATIO AS AN INFLAMMATION MARKER IN PA-
TIENTS WITH CHRONIC TONSILLITIS

ISahin C., *Varim C., *Uyamk M.

!Sakarya Akyazi State Hospital, ENT Clinic; *Sakarya
University, Faculty of Medicine, Department of Internal
Medicine; *Faculty of Medicine, Department of Hematol-
ogy, Turkey

The aim of this study was to assess the neutrophil to lym-
phocyte ratio (NLR) as an inflammation marker in patients
with chronic tonsillitis and to compare the NLR values to
other inflammation markers, such as antistreptolysin-O
(ASO), C-Reactive Protein (CRP) and erythrocyte sedi-
mentation rate (ESR).

Thirty patients aged between 4 and 15 y.o. who had under-
gone surgery for chronic tonsillitis were included in this
retrospective study. Blood samples including haemogram,
ASO, CRP and ESR were taken from the patients the day
before and one month after the surgery and were analysed
retrospectively.
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Preoperative ASO values were 170+75.5 U, CRP values
were 7.6+5 mg/L, ESR values were 15.7+10 mm/H and
NLR values were 0.9+0.2. Postoperative ASO values were
140.9+58.5 U, CRP values were 6.843.4 mg/L, ESR values
were 12.5+5.4 mm/H and NLR values were 1.2+0.4.

Statistically significant decreases were observed in the
white blood cell count (WBC), lymphocytes, ASO and
ESR results, with increase in NLR values after the surgery
(p<0.05). The neutrophil and CRP values after the surgery
have shown statistically insignificant decrease (p>0.05).
The NLR values were compared with the ASO, CRP and
ESR values, which were used as inflammation markers.
Negative correlation was found between decrease in ASO
and ESR and increase in the NLR values after the surgery.

Keywords: tonsillitis, neutrophil, lymphocyte, chronic
disease.

PE3IOME

MCHOJb30BAHUE COOTHOIIEHUS HEMTPO-
OUJIOB K JIMM®OIIUTAM KAK MAPKEPA BOC-
IMAJIEHUSA B TAIHUMEHTAX C XPOHUYECKUM
TOH3UJIJINTOM

ICaxun k., *Bapbim [k, 3Ysaubik M.

"Tocyoapcmeennas 6ononuya Axvsasu, ENT kaunuxa, Ca-
kapos, *Yuusepcumem Caxapwvsi, pakyivmem meduyunbl,
omaoeneHue uympennel MeouyuHsl, paxyivmem meou-
yunwl, denapmamenm cemamonocuu, Typyus

[enbro TaHHOTO HCCIEOBAHUS SIBHUJIACh OLEHKA COOTHO-
nreHus Heutpoduios k tumdoruram (NLR), kak Mmapkepa
BOCTAJICHUA Y OOJBHBIX C XPOHHUUYECKUM TOH3UITUTOM U
cpaBHenue 3HaueHuss NLR ¢ 1pyrumu mapkepamu Bocralie-
HUA - aHTUCTpenTon3nHOM-O (ASO), C-peaktiBHbIM ben-
koM (CRP) u crkopoctbio ocenanus aputporutos (COD).

B perpocnekTrBHOE Hccie10BaHne ObUTH BKIFOUYEHBI TPHUI-
1aTh MAIEHTOB B Bo3pacTe oT 4 10 15 jer nepeHecmux
OIEPALIO B CBA3U C XPOHHUYECKUM TOH3HLIUTOM. 3a00p
kpoBu Ha remorpammy, ASO, CRP u COD 6b11 npon3BenieH
3a IeHb JI0 M CIyCTsl MECsI] IOCJIE ONEepaly U JaHHbIE
MPOAaHAJIU3UPOBAHBI PETPOCIEKTHBHO.

IIpenoneparnuonno 3Hayenue ASO cocraBuno 170+75,5
ex., CRP - 7,6+5 mr/n, COD - 15,710 mm/u4, NLR -
0,9+0,2. TTocneoneparnmonHo nokazarenb ASO coctaBui
140,9+£58.5 exn., CRP - 6,8+3,4 mr/n, COD - 12,545,4 Mmm/4,
NLR - 1,2+0,4.

CraTHCTHYeCKH 3HAYMMOE IIOHM)KEHUE HAOJF0IaJI0Ch B T10-
Kazaressix OenbIx KpoBsiHbIX KieTok (WBC), numdonnTos,

© GMN

pesyasratax ASO u COD, ¢ yenuuenuem 3HadyeHuit CRP
nociie oneparnuu (p<0,05), Tak e 0TMEYaIOCh CTATUCTH-
YECKHM HE3HAYUTEIbHOE CHIKEHHUE MOKaszaresieid HelTpo-
¢unos (p>0,05). 3nauenus NLR Obuti cornocraBiieHbI co
3naueHussMu ASO, CRP u COD, koTopble HCIIOIb30BATHUChH
B KQUECTBE MapKEPOB BOCIAICHUS, YTO BBISIBIIIO OTPHIIA-
TENbHYI0 Koppemsinuio Mexay 3HaueHusmu ASO u COD
u 3HauenneM CRP nocne onepanumu.

Mgboydy

bgodOmBoagdol @odgmEodgomsb dgxsmogdols
dohggbgdoao, Hmama 3 sbmgdols do@ggdo JHmbo-
390 ebbommo@om 353096@9ddo

. bobobo, *x. go6030,°d. gosbogo

Bogo®os sgoobo Lobgad{ogm 3mbdodsmo; ENT
3e006035; *Logo@osls  9boggdbodgdo, dgwoiobols
35379 HIB0> dobsgsbo dgooibol ©g3s®Eodgb@o;
¥dobogobo gobol ©g3oMmEedgbGo, Jgdo@menm-
300L ©935MF>dgb@0, mydJgmo

Fobodpgdodyg g3aggol Fobobl Fomdmowygbos
bgodOmGoagdol @odgmEodgomsb dgxsmogdols
(NLR), ®mpam@l sbmgdols dodggtols dggoligds
Jombogygmo Fmbbogmodomn sgodymagddo ©o
dolo dgeomgds osbmgdol ULbgs, 9339 @bmbdoan
oM 39090mob — SbFoLEMg3Bmembobmsb - O
(ASO), C-agodBogae @ogsligob (CRP) ws gé-
00O 30E 0L sagdgol Lohfomgbmsb (go®o).

90OmL3g]d g 3gerggsdo ho@myao oym 4-sb

15 §ensdeyg 30 35309630, GmIgemmsi JOmboggemo
BMbbogo@ols aodm hog@odis m3g@sios.  ASO,

CRP s godo-ol 39dmg@sdaby Lobbarols s@gds
3obbmAog@mes m39Mo3osdrg 1 @om spmyg
> Mm39Mo300l ho@odgdol dgdwgy 1 mgol ‘dga-
gy dohggbgdagbdols sbo@obds odmsgarobs, mmd
3965300l ho@do®gdsdwg ASO-Ul 3bodgbgermds
‘dgoeagbps 170£75,5 gémgyeol, CRP - 7,65 dy/eo,
goéo — 15,710 33/, NLR - 0,9+0,2.

>m0bodbs Lolbeols mgm@o gxdgogdol,@odgm -
0®900l,ASO-b s godo- dohggbgdegdols LEs@ol-
Bogatoe Lo@{dygbm w©sdggomgds, beogoem CRP-U
dohggbgdaols ds@gods (p<0,05), sbiggg godmgenobos
bgodOmgoagdols dohggbgdemols LEsE0LE0 Mo
93b0odgbgerm ©sdggomgde.

NLR 360d3bgermdbol ‘dgoomgdsd sbgdols (36mdoan
dod 39t gdmob (ASO, CRP, godo) godmsgmobs
9oMYMRBom0 gm@gansizos ASO-U, go@o-b dmboig-
d9dLs o CRP-L dmbozgdgdl dm@ols m3g@msiool-
‘dgdamd 3gdomodo.
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OLEHKA BJIUAHUA NHAEKCA ®PUHAHCOBBIX IIOTEPb HA YPOBEHb
MEJUIIAHCKON TPAMOTHOCTH CEJIBCKOI'O HACEJEHUS KABAXCTAHA

Baiicynosa I.C., TypaanueBa B.C., Tyaeoaes K.A., “3arymnosa JI.B.

Kazaxckuii nayuonanvuwiti meouyunckuil ynusepcumem um. C. [, Acpenousiposa, Anmamer, Kazaxcman,
*Banmutickas mexcoynapoonas axademus, Puea, Jlameus

MenunuHckas rpamMoTHOCTh (MI)) sBIseTCs 3HAYMMON
JIETCPMHUHAHTOH 37I0POBBS U IMIMPOKO U3y4aeTCs BO BCEM
mupe [12,19,21]. YpoBeHb MEAMIMHCKOW I'PaMOTHOCTH
KOPPETHIPYET C MMOKA3ATEISIMH 3/J0POBBS 1 ICIIOI30BaHIEM
MEIUIMHCKHUX YCITYT, TEM CaMBIM OOBSICHSS BEICOKUH Hayd-
HO-HCCIIEI0OBATeIECKUI HHTEpEC K JaHHOH mpobmeme [19].
[Ipoceemnierne B 00IaCTH 3PaBOOXPAHEHIS 1 TIOBBIIIICHNE
MEIUIIMHCKOH TPaMOTHOCTH HACEJICHUS - JITUTCIBHBIN
MHOTOCTYTICHUATEIA TIPOTIecC, CTPATETUs KOTOPOTO JTOTIK-
Ha OMHUpAaThCS HAa JaHHBIC, TONYYCHHBIC B CBOCH CTpaHe
[15]. AetepmunanTamu MI” MOTYT BBICTYNaTh pa3u4HbIE
(akTOpBI, Cpeid KOTOPBIX TI0 3HAYUMOCTH BBIICIISIOTCS
¢uHaHCOBBIC MTOKa3arenn [12,21].

Cpenu mHCTpYyMeHTOB m3MepeHuss MIT HamOombieit 3¢-
(eKTHBHOCTBIO 00NafaeT npeaioxkeHHas EBporneiickim
KOHCOPIIMYMOM TI0 METUIIMHCKOH T'PaMOTHOCTH aHKETa
HLS-EU-Q, ocHOBaHHas Ha KOHLENTYaJIbHOW MOJENH
MEMIMHCKON IPaMOTHOCTH, KOTOpast paccmarpuBaeT MIT
B chepax 37paBOOXpaHEHHs, MPOPHITAKTHKH 3a00IeBaHUH
1 ykpereHus 310poBbs [17,18]. JlaHHBIA HHCTPYMEHT
MIPUMEHSETCS B Pa3HBIX CTPAaHAX MUPA U TIO3BOJISIET IIPO-
BOJIUTH CPABHEHMSI MEXKAY HUMHU [12].

Lenbro Wccae0BaHusI SIBUIOCH ONpe/ielieHHe 0CO0eH-
HOCTE# B3aMMOCBSI3U MEJHMIIMHCKON TPaMOTHOCTH H
(DMHAHCOBOW COCTOSITEIIBHOCTU HACEleHUsT AJIMATHH-
CKO¥ 001acTu.

Marepuau u metoasl. [Iposeneno uccienosanue B Kapa-
caiickom u Tanrapckom paiioHax AJMaTHHCKOW 00JacTh
¢ yyactueM 808 pecrnoHIEHTOB B Bo3pacTe crapuie 18

ner. MccnenoBannue IpoBOIMIOCE ITyTEM JI0OOPOBOJIBHO-
TO aHOHMMHOTO aHKETHPOBaHMs, 0700peHo JlokambHOM
straeckoit komuccuerdr KasHMY mm. C./1. Aperausiposa.
W3 oOmmero umciaa pecrioHACHTOB JKEHITMHBI COCTABUIN
56,5%, Myxunnsl — 43,5%. Cpennuil BO3pacT sKEHIIUH
—37,3%11,5 net, myxuuH — 37,7+12,7 net. Bo3pact onpo-
MICHHBIX JKCHITMH ¥ MY>KYMH CTaTUCTUYECKH 3HAYMMO HE
paznuuaincs. 4,6% pecrnoHIEHTOB OKOHUWIN HAYaIbHYIO
WY HEMOJHYIO CPEAHION0 1Koy, 16,9% - monnyto cpen-
HIOIO 1Koy, 61,8% - xomnemk nian ynusepcuret, 13,3%
WMENN CTENeHb Maructpa muiau gokropa PhD. 44,1%
PECTIOHIEHTOB paboTalu MOJTHBIH pabounit nens, 13,2%
- HETIOJIHBIN pabounii neHp, 1,8% pecrnoHIeHTOoB - ICHCH-
OHepbI, 3,3% - CTYIECHTHI.

Onpedenenue MeOUYUHCKOU SPAMOMHOCU C NOMOWBIO
onpocnuxa HLS-EU-Q

s onpeneneHuss MeIuIMHCKOM rpamMotHOCTH (M) HMC-
MOJIb30BAJIM pacliupeHHyto Bepcuto anketsl HLS-EU-Q),
paspaborannyio EBponeiickum koHCOpimyMoM mo MI™ u
pacupenHyo Asuarckoil accouuanueit no MI' [12,19],
KOTOPYIO PECTIOH/ICHTHI 3aIIOTHSUIIN CAMOCTOSTEIEHO, IPH
HEOOXOANMOCTH MOJB3YSICh ITOMOIILIO 00yIEHHBIX HHTEP-
BBIOEPOB METUKOB.

Ha ocHoBaHuu aHanmM3a OTBETOB PECMOHICHTOB Ha 47 BO-
MPOCOB C MPUMEHEHHUEM BBIIICTIPUBEACHHON METOIUKU
PaCCUMTBIBAIIA UHIEKC OOIIEeH MEITUIIMHCKOI TPaMOTHOCTH
(MT'), OT BeMYHHBI KOTOPOTO BBIICIISIFOT CIIEIYIOIINE YPOBHH
MEIUIIMHCKON TPaMOTHOCTH: HeaekBatHbIi (0-25 6amoB),
mpoOneMaTnaHbIi (>25-33 Oaita), JocTaToYHBIN (>33-42
Oana), ommaHbIi (>42-50 6amtos) [12] (Tabmuma 1).

Tabnuya 1. Pacnpedenenue pecnoHOeHmog 8 3asucumocmu om yposHs oouett MI”

YpoBuu 06meil MI' KosmuecTBO pecnonaeHToB, n (%)
HeaJIeKBaTHBIN 151 (18,7%)
poOIeMaTHYHBII 189 (23,4%)
JIOCTATOYHBIH 252 (31,2%),
OTJINYHBIH 216 (26,7%)
Bcero 808 (100.0%)

Tabnuya 2. Pacnpedenenue pecnoHOeHmo8 8 3a8UCUMOCIU OM YPOBHS UHOEKCA (PUHAHCOBbIX nOMepPb

Yposun UPII KosnnuecTBo pecrionieHToB, n (%)
[-1,5;-0,5] 191 (27,2%)
[-0,5; 0,0] 236 (33,5%)
[0,0; 0,5] 72 (10,2%)
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Hnoexc punancosvix nomepo

Jist oleHKH (PMHAHCOBOM COCTOSATENLHOCTH OBLIT HCIOJb-
30BaH MHTETpalbHbI KpuTepuil «VHaeKkc GUHAHCOBBIX
notepb» (U®II), koTopsiii ¢ momomipio GakTopHOro aHa-
JI3a PACCUMTHIBAJICS MO TPEM IIKallaM aHKETBI: CII0CO0-
HOCTb OIIAYMBATh JIEKAPCTBA, MOCEIICHUE Bpada 1 cueTa
B 11es10M. OTpHIaTeNIbHbIe 3HAYSHUS HHJIEKCA YKa3bIBAIOT
Ha (DMHAHCOBBIE TIOTEPU HHIKE, a MOJIOKHUTEIbHbIE 3HAUE-
HUsI Ha (DUHAHCOBBIC MOTEPHU BBIIIC CPEIHETO YPOBHS [13]
(Tabmuia 2).

Craructryeckas 00paboTKa JaHHBIX TPOBOMIIACH C TOMO-
1IbIO Makera nporpamm Statistica 8.0. [Toporossrit ypoBeHb
CTATUCTUYECKON 3HAUMMOCTH IMpUHUMAJICA ITPU 3HAUYCHUU
kputepus p<0,05.

VYpoBHu MI' B pasHbIX rpymnnax NpeAcTaBICHbl B BUJIE
cpeaHux 3Ha4eHui (M)+cTangapTHoro oTkioHeHus (SD).
IIpoBepka HyIEeBOIl THIOTE3bI 00 OTCYTCTBUU PA3TUUUI
MEKIY CPEAHUMH 3HAYCHUSIMH HECKOIBKHUX HE3aBHCHMBIX
rpymnn npoBoauau ¢ nomonrsio ANOVA ¢ mpuMeHeHneM
arrocrepuopHoro tecta post-hoc boudepponn. ANOVA
MPUMEHSIICS TI0CJIE MPOBEPKU HA OTHOPOJHOCTh TPYIIIO-
BBIX JMCIIEpCHii ¢ momoIbio Tecta Jlesena, mpu p>0,05 [3].
Jlns uccnenoBaHus KOPPESIIMOHHON CBSA3HU HCIIOIb30BaN
METOJI paHToBoil koppemsiun CrnupmeHa.

Pe3ynbraThl u ux o6cy:kaenune. B nccienyemoii rpymie
W®II 6bu1 MeHbIIE cpeaHero yposHs y 60,7% u Beiiie
cpennero ypoBHs y 39,3%, T.e. GOJBIIMHCTBO PECIIOH-
JICHTOB OIICHMBAJIM CBOM MaTepHaJIbHbIE BO3MOXKHOCTH
BhIme cpeauux. Koappunuent koppensunun MI'u UOIT
OBLI cTaTUCTUYECKH A0CcTOBepHBIM (p<0,0001, N=684,
t(N-2)=-8.71), onnako Huzkum, -0.30. Kosaddumuent
nerepmuHanuu R? cocrasun 9,1% (p<0,0001), T.e. auc-
nepcust MI™ He3HaunrensHO onpenenserca MOIIL. Ha sty
B3aUMOCBSI3b MOTYT OKa3bIBaTh BIMSTHHUE (DaKTOPHI, XapaK-
TEpU3YIOIINE 3/J0POBbE UHUBHIOB.

OJHUM U3 3HAYUMBIX TIOKa3aTelei COCTOSHUS 310POBbS,
MOCPEICTBOM KOTOPOTO, KPOME PEabHOTO COCTOSHUS
3JI0POBBSI, OTPAKAETCSI COIUATLHO-3KOHOMHUCCKHIA CTATyC
WHIWBH]IA, SBJISIETCS caMoolleHKa 310poBbs (C3) [11].
Hccnenoanue B3aumocsizu MI, UDIT u C3 MmoxeT BbI-
SIBUTh 0CcOOeHHOCTH (hopmupoBanust MI'. JI7ist camoorieHKn
3I0POBbsI UCIIOIB30BATKMCh OTBETHI Ha Bompoc «Kak Ber
OIICHMBAeTe CBOE 3/10pOBhe B 1enoM?» Tecta HLS-EU-Q
¢ 5-10 rpamanusmMu oTBeTOB: «OueHb mIoxoey, «Ilio-
xoen, «IIpuemiemoe», «Xopoiiee», «OUeHb XOpPOIIIEE».
Koaddurment xoppensuuit Criupmera MOIT u C3 ObLn
OTpHUIATETLHBIM, CTATUCTUYECKHU TOCTOBEpHBIM (N=679,
p<0,05), onaako Hu3KUM, -0,19. [I71s1 AeTanbpHOTO aHAIHM3a
U cpaBHEHUs cpegHuX 3HaueHui D11 B rpynnax ¢ pazHou
CaMOOIIEHKOH 3I0pOBbs McToib30Baiu MeToq ANOVA.
st yMEHbILIEHHsT KOJIMYECTBA I'PYIII, IIOCJIE IIPOBEPKU
Ha OIHOPOAHOCTH MO ypoBHAM MI' [2] u UDII B rpyn-
nax ¢ pasHoit C3, orBeThl «OueHb TIIOX0e», «Ilmoxoey,
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«IIpuemnemoey ObUTH 00BEIUHEHBI B OIHY TpyIiny. MOIT
MIPU CaMO#l BBICOKOH CaMOOIICHKE 3710pPOBbs ObLII MEHBIIIE,
-0,26+0,07 (F=11,38, post-hoc Boudepponu p<0,002)
(Puc. 1), yem npu cpenneit, 0,04-+0,06 u Huzkoi, 0,18+0,07
camoorieHke. IO ObL1 BbILIe npu HaTi4wK 2 1 00J1ee IjIH-
TeNnbHBIX 3a0oneBanuii - 0,30+1,02, yem npu OTCYTCTBUU
TakoBbIX - -0,04+1,01 (F=3,14, post-hoc boudepponu,
p=0,04), T.e. Gosiee BEICOKHI YPOBEHb 3a00JI€BAEMOCTH U
HU3KHUH ypoBeHb MI 3adKkcHpOBaH cpean KuTelei cena,
KOTOpBIE HU3KO OLICHUBAIOT CBOHM (PHHAHCOBBIE BO3ZMOXKHO-
cTh. MOXKHO TIPEATIONOKUTD, YTO YITydllieHHe (pUHaHCOBOTO
cocrostHus crioco0cTByet yBenandenuro MI™ u C3. Oxnaxo,
BbIsIBIICHHAs B3anMHast koppessinusg UDIL, MI'u C3 [2] ve
MO3BOJISIET cenaTh Takoe 3akmodeHue. [loatomy nanee
paccMOTpeHsb! BIUsiHAE PUHAHCOBOW 00ECIIEYEHHOCTH Ha
By B3auMocBs3u MI' u C3.

0.4

o1f

0.0k

HIT

£1r

£2r

Dar

04f

1 2 3
Camoonsara ypoEHEA 3O0POERA
a) 0.7

HDIT

01

0.0

0.1

0.2
bomes omEOTO  ODHO HET

6) Hanuume IIHTSMEEro 2a60NsE3HNA

Puc. 1. Cpeonue 3nauenus unoekca puHancosulx nomepo
¢ 95% OosepumenvHvlMu UHMEPEAAMU 8 3ABUCUMOCTIU
OMm: @) camooyenKu yposHs 300p06bs

(1 — omsemul «Ouenv nnoxoey, «Ilnoxoey, «Ilpuemnemoey,
2 — «Xopoweey, 3 — «Ouenwv xopouieey),

6) Konuuecmeo ONUmMenbHuIX 3a001e6aHUl

CpaBHeHue ypoBHA MI' B rpymmax JIHI[ ¢ pa3HbIM
ypoBHeM M®II u camooueHkoil 310pOBbs MOKa3alo,
gto (ANOVA (F(2, 655)=4.17, p=0.02) post-hoc bon-
dhepponn):

- mpu UDII >0 MI" He paznudaeTcs MpHu pa3HoOll caMo-
OIICHKE 3710pOBbs (p>0.1);
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- mpu UDII <0 MI" nuHeHO cBA3aHA C CaMOOIICHKOM
310poBbs (p<0.05);

- MI" mpu camoii HU3KO# caMOOLIEHKE 310POBbS HE Pa3IIu-
YaeTcsl B TPyIIax ¢ OTPUIATEIEHBIMHU U ITOJIOKHUTEITLHBIMU
sHaveHusME VI (p>0.1);

- NIPU CPEJHUX M BBICOKHX CAMOOIEHKAX 370POBBSA
yposerbs MI Brimie npu orpuniatenasix UOIT (p<0.05),
puc. 2.

24 - — U=
! 2 ’ - HEII=0
Canoonzgra sA0poELA

Puc. 2. Cpeonue 3nauenus obujeli MeOUYUHCKOU SpamMom-
nocmu u 95.0% dosepumenvivle uHmMep6aibl y pecnonoeH-
MO8 € PA3TUYHBIMU YPOSHAMU CAMOOYEHKU 300P08bs NPU
HUDII<0 u UDIT>0

[Tomy4geHHBIC PE3yAbTATHl MOKA3AJIH, YTO B3aUMOCBS3h
Mexay MIT u camoomeHKoON 3M0pOBBS HaOIIOmaeTCs
TOJIBKO B TPYNIE C HU3KUMH HHIEKCAMHU (UHAHCOBBIX
motepb. [Ipu BBICOKMX (UHAHCOBBIX MOTEPAX, MPHU
H®II >0, oTcyTcTBYyeT B3anMOCBs3h Mexk 1y MI™ u camo-
OLIEHKOW 370pOBbS.

OnHUM W3 3HAYUMBIX MTOBEJACHYECKUX (PAKTOPOB, BIIUS-
IOIINX Ha 3/10pOBBE, SIBISIETCS CaMOCOXPaHUTEIbHOE
MTOBEJCHUE: HANPABIECHHOCTh Ha COXpPaHEHUE W TIOA-
JIep’KaHue 3/I0POBBS, a TAKXKE CO3HATEIbHBIC IEHCTBUS,
oTpezensieMble IOTPEOHOCTHIO COXPAaHEHHSI ONTHMAIIb-
HOHU km3HeaesTenpHOCTH [5]. CaMOCOXpaHUTENbHOE
[I0BEJICHUE OLIEHUBAJIN 110 BOIIpocy aHKeThl «Kakoil u3
CIENYOIUX NPUHIMIIOB IPUMEHUM K Baieil koHuen-
IIUHU 0 30pOoBbe?». B miccienoBanme ObUTH BKITIOUCHEI 4
IPYIIIBI PECIIOHCHTOB: | TpyNITy COCTaBHIIN PECOHAEH-
TBI, T KOTOPBIX padoTa 3HAYUT OOJIBIIIE, YEM 310POBbE,
II - n1s1 KOro 1ONyCTUMO HHOTA )KEPTBOBATH 310POBLEM
panu pabortsl, 111 - kTo cnocobeH ynepKuBaTh paBHOBE-
cHe MEeXJy 3J0pOBbEM U pabOTOH OJHOBPEMEHHO, IS
pecnoHneHToB IV Tpynmsl 310poBhe 3HAYUT OOJbIIE,
geMm paborTa.

HaunGonpemme 3nagenns UDIT (F(3, 491)=10.13, post-
hoc Boudepponu p=0.000) n maumensmue MI" (F(3,
547)=5.25, post-hoc Boudepponu p=0.001) 6pun1 y pe-
CIIOHJICHTOB, U KOTOPBIX paboTa 3HAUUT OOJbINe, YeM
3popoBbe. Hamvensimmit U®IT n Gonee BEICOKHI ypPOBEHB
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MI ObLIT Y pECIIOHJICHTOB, JIsl KOTOPBIX 37I0POBbE 3HAYUT
6ombie, uem pabdota (puc. 3).
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6) TT{HETHD KOHUSNIHE O SO0P0ERS

Puc. 3. Cpeonue snauenus: a) U®I u 95.0% /[H u 6) MCI”
u 95.0% /I y pecnondenmos ¢ pasnuuHbiMu KOHYenyusimu
0 300po8be

npumeuanue: na puc. 3 u 4 ¢ I epynny sowinu pecnonoenmei,
07151 KOMopwIx paboma 3nayum 60nvule, Yem 300p06be; 60
11 epynny me, kmo cuumaem 00Ny CmuMblM UHO20d Jcep-
808amu 300posvbem padu pabomoi; 6 111 epynne cnocobmwi
YOepaHcUsams pasHogecue Mexcoy 300p0sbem U pabomoi
00HOBpeMenno, Oisi pecnodenmos 1V epynnel 300possbe
3Hauum Ooavule, uem paboma

CpaBHenue ypoBHd MI' B rpynmax y JuIl C pa3HbIM
ypoBHeM UDII u koHUEeNnuusAMHU 370pOBbs BbISIBUIIO
(MANOVA (F(1,473)=4.71, p=0.03, post-hoc boudep-
poun) (puc. 4):

- HanOonbIHH ypoBeHb MI™ 3adKkcHpOBaH y JIHIL, KOTOPHIE
3[I0POBBE MPEAIIOYUTAIOT pabOTe U HE MPHUIAIOT 3HAYCHUS
UII, re. y 6onee pUHAHCOBO COCTOSTEIBHBIX PECIIOH-
nenToB (p<0.03);

-y (MHAHCOBO COCTOSITEIBHBIX PECHOH/ICHTOB, KOTOPHIE
OT/IAIOT MpeodYTeHne padore, yposeHb MI™ He oTnnaaercs
OT TaKOBOTO Y JIUII C HEOIAroNoIyYHBIM (PHHAHCOBBIM I10-
noxenuem (p>0.1);

- Y (huHAHCOBO MEHEE COCTOSITEIBHBIX PECIIOH/IEHTOB,
N®DIT>0, ypoBers MI' He cBA3aH ¢ KOHIEMIHEH O 310-
poBBeE.
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OTH pe3yabTaThl, KaK M MPeACTaBICHHbIEC BBIIIE, CBHUIC-
TENbCTBYIOT O 3HAYMMOCTH MAaTEPUATIbHOTO MOJIOKEHUS
npu dopmupoBanur MI': npu HU3KOH PHUHAHCOBOI CO-
CTOSITETIBHOCTH, JJAXKE Y JIUIL, IPEIIOYUTAIOIINX 310POBhE
paboTe, MeIMIIMHCKAst IPaMOTHOCTh HAXOUTCS Ha HU3KOM
ypoBHe. B To0 xe Bpems, npu Huzkux VUODII Gonee Bbico-
KM€ YPOBHU MEAMIMHCKOW IPAMOTHOCTH COTPSIKEHBI C
nokaszaressiMu 0osiee OJIaronpUsITHBIMU IS 30POBbS, 1O
BCEW BUIIMMOCTH, TOJIBKO ITPH (PUHAHCOBOM 0J1aronoydun
MI" MO)XHO paccMaTpuBarh Kak AETEPMUHAHT 30POBbS U
3/10pPOBOTO MOBECHUS.

MZT
:‘J‘-‘:

® Irp.+2rp. 3rp.+4rmp. %Eﬁgjg
]:[IJEEJIH:II EOHOEMIHE O 300P0ERS
Puc. 4. Cpeonue 3nauenus obuyeit MeOUYUHCKOU 2pamom-
nocmu (MI') u 95.0% Oosepumenvhvie unmepsanst y pe-
CHOHOEHMO8 C PA3IUUHBIMU KOHYENYUAMU 300P08bsl, NPU
HUDII<0 u UDIT>0

MenuuuHckas TpaMOTHOCTh HaceJIeHUs BIHUAET Ha
ypoBeHb 3aboneBaemMocTu. [loBbIIeHHE TPAMOTHOCTH
BCETr0 HACEJICHNs U 0COOCHHO COLMAIbHO HE3alUIIEH-
HBIX TPy, cnoco0cTByeT (OPMHPOBAHUIO BBICOKOMH
YCTOHUMBOCTH K HETraTUBHBIM COLIMAJIbHO-2KOHOMHU-
YECKHUM BIUSHUAM KpU3HCHOTrO mepuoza. Ilo naHHbIM
smuteparypsl [ 1], 6oee BBICOKHH ypOBEHb MEAMIIMHCKOM
IPAaMOTHOCTHU MOBBIIIAET IPUBEPKEHHOCTh MALUEHTOB
JICUEHUIO, CIIOCOOCTBYSI 03JOPOBIICHUIO HACEJICHUS, HE
yBeJIWYUBas IpU 3TOM (PUHAHCOBBIX 3arpar. dopmupo-
BaHME MEIMIMHCKONH IPaMOTHOCTH 3aBUCUT OT MHOTHX
(akTOpoB, OIHUM M3 KOTOPBIX SIBJISETCS (PUHAHCOBAS
COCTOATENBHOCTh I'pakaaH. Pe3ynbTarsl uccienona-
Huii [10,16] nokasanu, 4TO B pa3HbIX CTPaHAX Y JHUIL C
HU3KHUMHU JI0XOJIaMU BEPOSATHOCTh Pa3BUTHUS CEPbE3HOMN
00JIe3HN W HACTYIUICHUS IPEXKJIEBPEMEHHOW CMEPTH
BBIIIE, YEM C BBICOKMM YPOBHEM Joxoa. CTpyKTypHbIe
(akTopskl, TaKue KakK poJ 3aHATUH, T0X0J, MECTO IPO-
JKUBaHMs OoJiee 3HAYUMBI ISl 310POBBs, 4eM 00pa3
KU3HHM (KypeHue, yrnoTrpeOyeHre ajlKkorois, 3aHsITHE
($u3KyInBTYpOH U ciopToM, Macca Teisa) [20].

IIpoBenenHoe MccieA0BaHUE BHISIBUIO 3HAYUMYIO CBSI3b
(bMHAHCOBOW COCTOSTEIIBHOCTH, MEIUIIMHCKOW IPamMoT-
HOCTH M TIOKa3areseil 3710pOBbs JKUTeJIed AJIMATUHCKON
o0y1acTH. 3HAYUMBIM PE3yJIBTATOM UCCIICIOBAHUS SIBUIIOCH
ornpezeneHue B3auMocBsizn MI' ¢ caMOOIIeHKOH 310pOBbs
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n «IIpUHIMIIOM KOHLIEMIMH O 30POBbE» B I'PYIIax C
HU3KUM HMHAEKCOM (DPMHAHCOBBIX 1MOTepb. [Ipu BBICOKHMX
¢unancoBbIx norepsx (MDI>0) Bzaumocssizb Mmexay MIT
C CaMOOLIEHKOI 310poBbsl U «[IpHUHIIMIIOM KOHLEMIUH O
310pOBBE» OTCYTCTBYeT. CaMOCOXpaHUTENBHOE TOBEAC-
HHUE, KOTOPOE BBIPAYKAeTCs HE TOJIBKO B CBOEBPEMEHHOM
o0OpalecHUU 332 KBAJTU(PHUIIMPOBAHHON MOMOIIBIO, HO U B
OTIpEJIeIEHHOM CTHJIE JKU3HU 3aBUCHUT OT MaTepHaIbHOTO
nojokeHust [4]. B cOBpeMEHHBIX 3KOHOMHUYECKHUX yCIIO-
BUSIX U TIOBBIIICHHBIX XKM3HEHHBIX ITOTPEOHOCTSIX Y JIHII C
HU3KUMH JI0OXOJaMH BO3HHKAET HEOOXOIMMOCTb IKCILTya-
THUPOBaTh CBOE 3/I0POBbE Paj MarepualibHbIX Oiar [9].
IIpu HEBBICOKOM MaTepHaTbHOM MOJOKEHHH U BBICOKHX
3HaueHusX UDII yposens MI' He cBSA3aH ¢ caMOOLIEHKOM
310pOBbst U «IIPUHIMIIOM KOHIIETIIMU O 3/I0POBHEY», YEM
U OOBSCHSIETCS HU3Kasi NPUBEPKEHHOCTh K JICYCHHIO
masnoobecrieueHHbIX xutenei [1]. Tlokasano, 4ro mare-
pHaIbHOE MOJIOKEHNE BIUSET HA CYObEKTUBHYIO OLICHKY
JIOCTYITHOCTH MEIUIIMHCKON MOMOIIM: B SKOHOMHUYECKU
HeOJIaronoyuHbIX CIOSX HACENCHUS], Y JIUIL CO CIa0bIM
3I0POBBEM, IPEBATUPYET NPECTABICHUE O MAaTePHUATBHON
U OPraHM3ALMOHHOM TPYAHOCTSX MOJIYYCHHUsS METUIMH-
CKHX ycayr [7].

duHaHCHI, HECOMHEHHO, OKa3bIBaIOT 3HAUNMOE BIUSHHE
KaK Ha CaMOCOXPaHHUTEIbHOE TIOBEJICHHE, TAK U Ha BO3-
MOXXHOCTH COXpaHHOCTH 3710poBbs [14]. OnnHako, uc-
M0JIb30BaHUE MEUIIMHCKUX YCIIYT 3aBUCUT HE TOJILKO OT
CUCTEMBI 3/IpaBOOXPAHECHHUS, HO ¥ OT UX MOTpEOUTECH.
310pOBBE, IPEXKIE BCETO, 3aBUCUT OT JKEJIAHUS U TOTOB-
HOCTH B3aUMO/ICHICTBOBATH C MEANKAMH, OT NOTPEOHOCTH
B MEAMIMHCKOW MTOMOIIH, HHPOPMHUPOBAHHOCTH B BO-
Mpocax 30pOBbsl 1 BOBMOXKHOCTEH 37paBOOXpPAHEHHUSI,
a Tak)Ke OpPraHu3alMOHHBIX (PAKTOPOB JOCTYINHOCTH
MeauIuHckux ycayr [7,5]. TlonyueHHble pe3ynbTaThl
nokasaju, 4To OyaromnojiyyHoe (GpUHaHCOBOE MOJIO-
JKEHHE SIBISIETCS HEOOXOIMMBIM, HO HE JIOCTATOYHBIM
YCIIOBUEM JUIsl TOTO, YTOOBI YEJIOBEK CIICAMI 32 CBOUM
3n0opoBbeM. Kak cienyer u3 noxy4eHHbIX JaHHbBIX, €CITU
MpeaIOoYTeHHE OTIaeTCsl paboTe, TO U MpH (UHAHCOBOM
Onaronoyuynn, MOXXeT He OPMUPOBATHCS TOTPEOHOCTD
CJIEIUTH 32 CBOUM 3/J0POBBHEM M TOBBIIIATH MEIUIIUHC-
KYIO TPAaMOTHOCTb.

Huskuil ypoBeHb )KU3HU, COLIUAIBHOE UKJUBEHYECTBO,
HU3Kas MEIHUKO-CaHUTapHas rPaMOTHOCTb HAaCEJICHHS,
OTCYTCTBUC Yy YaCTU HACCJICHHUA MOTHUBAIIUU K COXpa-
HUTCJIBbHOMY NOBCACHHUIO MPEIATCTBYIOT YCIIEXY B IIPO-
(dbunakTuke 3a00ICBaHUI U YBEIMUNUBAOT HAPY3KYy Ha
3apaBooxpanenue [6]. [ToBbimenne MIT u MoTuBanus
CaMOCOXPAHUTEIBHOTO MOBEACHUSI OCTAIOTCS aKTyallb-
HBIMM 3aJlauaMu 3JpaBooxpaHeHus. M3 nmomydeHHBIX
Pe3yJIbTaTOB CIENYEeT, YTO pelIeHne Ipo0IeM B JaHHON
o0acTy JTOJHKHO OMHUPATHCS HE TOJIBKO Ha YIy4YIIeHHE
(hMHAHCOBOI COCTOSITENLHOCTH HACEJICHUs, HO U Ha
KOMIIJICKCHBIC UBMCHCHU HOTpe6I/ITeHLCKOFO MOBCACHUA
B chepe 31paBOOXpaHEHHUSL.
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SUMMARY

STUDY OF HEALTH LITERACY OF RURAL RESI-
DENTS OF ALMATY OBLAST (REGION), KA-
ZAKHSTAN: ROLE OF FINANCIAL WELLBEING
IN THE FORMATION OF HEALTH LITERACY OF
POPULATION

Baisunova G., Turdaliyeva B., Tulebayev K.,
*Zagulova D.

S Asfendiyarov Kazakh National Medical University, Almaty,
Kazakhstan; *Baltic International Academy, Riga, Latvia

Aim of the study was to explore the relationships between
health literacy (HL) and financial wellbeing in residents
of Almaty oblast (region)

The survey was conducted among 826 residents of Alma-
ty region aged 18 y.o. Over 56.5% were female residents.
To estimate health literacy, self assessed health, financial
wellbeing and attitude towards health /work —question-
naire HLS-EU-Q was used.

The results confirmed a significant relationship between
financial wellbeing, health literacy and health outcomes
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residents of Almaty region. Relationships between HL
and self- assessed health and attitudes towards health /
work balance were observed only in respondents with
low financial deprivation index, in respondents with low
financial wellbeing (high financial deprivation index) no
such relationships were observed.

Higher financial deprivation index and lower health liter-
acy were observed in respondents for whom work meant
more than health. Lower financial deprivation index and
higher health literacy were in those respondents for whom
health meant more than work.

Improvement of HL and motivation for healthy behav-
ior are important challenges for public health. To answer
them population’s financial wellbeing improvement alone
is not enough, as complex change of consumer behavior
in healthcare system is needed. HL enhancing in disad-
vantaged population groups should inform about possi-
bilities of free healthcare services, medications and about
the structure of public healthcare service.

Keywords: health literacy, financial deprivation index,
self-assessed health, health behavior.

PE3IOME

OLEHKA BJIUAHUA UHIAEKCA ®UHAHCO-
BbIX IIOTEPh HA YPOBEHb MEJUIIMHCKOMN
I'PAMOTHOCTHU CEJBCKOI'O HACEJIEHUA
KA3AXCTAHA

BaiicynoBa I.C., TypnanueBa B.C., Tyaedaer K.A.,
“3aryaosa JI.B.

Kazaxcrkuil hayuonanoholtl MEOUYUHCKUT YHUBEPCUINEM
um. C M. Acghenousposa, Anmamer, Kazaxcman, “Banmuii-
cKasi medxcoyHapoonas axaoemusi, Puea, Jlameus

Lenb uccienoBaHusi COCTOsIa B BBISBICHUU OCOOCH-
HOCTEH B3aUMOCBA3U MEIUIIMHCKON TpamMoTHOCTH (MI')
U uHAeKca GuHaHCcOBBIX moTeph (UPII) y cenbckoro
Hacenenus: Kazaxcrana. Onpomeno 808 xuteneit An-
MaTHHCKOM oOnactu crapmie 18 mer (56,5% sxeHuiuH,
43,5% wmyxunH). MI, caMOOLIEHKY 370pOBbsI, HHICKC
(DMHAHCOBBIX MOTEPH ¥ MPUHIIUI KOHIETIINH O 3/10POBbH
OIICHUBAJH C MOMOIIBIO PACIINPEHHON BEPCUN aHKETHI
HLS-EU-Q. Pe3ynbraThl NOATBEPAMIN 3HAUUMYIO B3a-
umocss3b UPII, MI" u nokazareneil 310pOBbs JKUTEJIEH
Anmarunckoil obnactu. ITokaszano, 4To B3aMMOCBS3h
Mmexny MI, camooueHkoi 310poBbs U «lIpuHIMIIOM KOH-
HEMIIH O 3I0POBBE» (COOTHOIICHUE 3HAYUMOCTH 3/I0POBbSI
U paboThI B MPECTABICHUN PECIIOH/ICHTA) HAOIIOAACTCS
TOJBKO B rpynne ¢ HuskuMu UOII, y rpaxkian ¢ HU3KoU
(bMHAHCOBOW COCTOSITEIBHOCTBIO OTCYTCTBYET B3aHMOC-
BSI3b MEJMIIMHCKON TPAMOTHOCTH C CAMOOIIEHKOH 310POBBsI
u «IIpyuHIKIIOM KOHLIENIUY O 340pOBbE». bosee BbICOKUM
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MHJIeKC (MHAHCOBBIX MOTEPh M HU3KAasl MEIUIIMHCKAsI rpa-
MOTHOCTb OBUIM y PECIIOHJICHTOB, JIJIsl KOTOPBIX paboTa
3HauuT OOJjIblIe, YeM 370poBbe. HauMeHbIne WHIEKChI
(hPMHAHCOBBIX MOTEPh U OOJIEE BBICOKUI yPOBEHb MEANIHH-
CKOM I'PaMOTHOCTH BBISIBIICH Y PECIIOHIEHTOB, [UIs1 KOTOPBIX
3/I0pOBbE 3HAUUTEIbHEE, UeM paboTa.

HCCHeI[OBaHI/Ie II0Ka3ajJ0, 4TO IMOBBIICHHUC MCIHUIIUH-
CKOM rpaMOTHOCTU U CAMOCOXPAHUTEIIBHOI'O IMOBEACHUA
0OCTaeTCsl aKTyallbHOW 3aJjaueil U 3aBUCHUT HE TOJIBKO OT
yaydiieHuss (UHAHCOBOM COCTOSITEILHOCTH, HO U KOM-
MJIEKCHBIX W3MEHEHUN HOTpe6I/ITeHLCKOFO IIOBCICHUS B
cthepe 3apaBOOXPAHCHHSL.
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NONYJIAIMOHHBIA MOHUTOPUHT ®AKTOPOB,
OOPMUPYIOIIUX 3IOPOBBE YUHALIUXCSI HAT'OPHOI'O KAPABAXA

Tajgcran A.T.

Apyaxcruil eocydapcmeennwiil ynusepcumem, Cmenanaxepm, Hacopnoiii Kapabax

DopMupoOBaHUE 310pOBbs KaK MHTEIPATUBHOM XapakTe-
PUCTHKHM MHJMBH/IA ITPOUCXOAMUT BCIEICTBUE CIONKHON
KOHBEPICHI[UU OMOJOTHYCCKHUX U CPEHAOBBIX (aKTOPOB
[1]. B nene pazpaboTku HaydyHO 0OOCHOBaHHBIX PEKO-
MEHJIalnii, HalPaBJICHHBIX HA COXPaHEHUE U YKPEIJICHUE
37I0pPOBbSI UEJIOBEKA, M3yUCHHE WX BIHMSHUS Ha OPraHu3M
SIBIISIETCS. BeCbMa akTyalbHbIM. Ha ceromHsmiHuil 1eHb
nmyTeM (PU3HOJIOTUUECKUX HCCIIEIOBAHUM OCYIIECTBIISETCSI
peleHre MHOTHX TUrueHndeckux Bonpocos [10]. C atoi
MO3UIUHU (PU3HOJIOTHSI BOOPYXKAET TUTHEHY CIIOCOO0M
OITpeieNIeH s COOTBETCTBHSI OTBETHBIX PEaKIMii OpraHu3Ma
Ha BO3JICHCTBUE ITHX (PaKTOPOB.

B ob6nacti BO3pacTHON (PU3MONOTHU TMOA “HOPMOU”
MoJlpa3yMeBaeTcs OINTHMalbHAsg peakius U JOIy-
CTUMBIC OTKJIOHCHHA OT HEC, B IpPEaciaX KOTOPbIX
¢dusnonornyeckass peaxius COXpaHsSIeT HOPMaJbHBIH
xapaktep [3]. BiustHue (GpakTopoB Cpeibl Ha pas3iivu-
HBIX BO3PACTHBIX 3Tallax HEOJUHAKOBO, MTOTOMY HOp-
MBI COXPaHSAIOT CBOE 3HAUYCHHE JIMIIb B ONPEACICHHOM
BO3PAaCTHOM HHTEpBaje U MO €ro OKOHYaHUU 3aMEHs-
IOTCSL HOBBIMHU. bIaronpusTHBIA XapakTep peakLuu
pacTyIero opraHusma, B OTJIMYKE OT B3POCIOroO, 3a-
BUCUT HC TOJIBKO OT CHIJIbI BOSHeﬁCTBHH U COCTOAHUA
3I0pOBbs, HO U MOphodyHKIMOHAIBHOH 3penocTh. [1o
Mepe B3pOCICHUs OpTaHU3Ma MPOUCXOAUT HAKOIIJICHUE
(YHKIIMOHAIBHBIX BO3MOXXHOCTEH pacTyIIero opra-
HH3Ma U COBCPHICHCTBOBAHUEC TKAHCBBIX 6ap1)ep013, M-
MYHHOM CUCTEMBbI, HEPBHO-3HAOKPUHHON PEryIsluu.

K nawany XXI cronerusi copMHUpOBaIIUCh YCTOHUUBBIE
HEraTUBHBIC TEH/ICHIIUU B COCTOSIHUH 3/10POBbS yHAIITUXCA,
YTO BBI3BIBAET CEPHE3HYI0 00CCIMOKOEHHOCTh U CBHJIE-
TEJIbCTBYET O HEOOXOJWMOCTH YCHJICHHS BHUMaHUS K
npodunakTike pasButus nartonoruu [16]. Ha cocros-
HHUE 3/I0pPOBbS yUallerocs KOHTHHICHTa 3HAUUTEIbHOE
BIMSHHE OKa3bIBACT YXYALICHUE YCIOBUH OOydeHHUS U
Bo3nelcTBHE (DAKTOPOB MOBBIIICHHOTO pucka [9]. Pac-
cmarpuBas (pakTopbl pHCKa 30POBbS, CIEAYET OTMETUTD
BpE/IHbIE TPUBBIYKH (KypeHHE, ITOTpeOIeHNE alIKoToJIs,
HEMpPaBUJIBHOE MUTAHNUE), 3aTPSA3HEHUE CPE/Ibl 0OUTAHNUS,
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MICUXOJIOTHYECKHE (TMTOCTTPAaBMAaTHYECKHE CTPECCOBBIC
paccTpoiCTBa) U TeHeTHYeCcKHe (OTArOeHHas Hacae -
CTBEHHOCTB) (DaKTOPBI.

JIJ1s KOMIUIEKCHOTO M3YYEHHUSI COCTOSHUS 3A0POBBS U €TO
Pa3JIMYHBIX ACMIEKTOB MPUBJICUEHBI PA3JINYHbIC HAYKU B
COOTBETCTBHU C IPOOIEMHO-1IE/ICBOII HAPABICHHOCTHIO
uccienoBanuii. OTHUM U3 UHCTPYMEHTOB HM3ydEHHUS
COCTOSIHMSI 30POBBS, MOJYUYHUBIINM IIHPOKOE Pacmlpo-
CTpaHeHHeE, IBISETCS MOHUTOPHHT [7]. Llenbro HayIHBIX
UCCIIEeJ0BaHUHN U pa3padOTOK B 00JIACTH MOMYIALUOHHO-
IO MOHUTOPHHTA SABJISAETCS yBEIHMUYEHHE 00beMa 3HAHUI
0 OMocONMaTBHBIX CHUCTEMaX M NMOMCK HOBBIX NMyTeEH
NpUMEHEHUs 3TUX 3HaHU [4]. CI0KHOCTB NPOBEACHUS
MOHHUTOPHUHTA 3/I0POBbS YYAIIUXCS COCTOUT B HEOOXO-
JUMOCTH MPUBJICYCHUS U UCIIOJIB30BaHUs OONbIINX PHU-
HAHCOBBIX U YEJIOBEUECKHUX PECYPCOB, YTO CTABUT MEPE]
HE0OX0IMMOCTBIO OPTaHU3AINH MEP MO COXPAHCHUIO U
YKPEIJICHUIO 37]0POBbs IMIKOJBHUKOB U CTYACHTOB, YTO
clielyeT HauMHaTh C Hay4YHO OOOCHOBAaHHBIX JIAHHBIX
MOMYJISIMOHHOTO MOHUTOPHUHIA, KOTOPBIE MO3BOJISIIOT
OTIPEJCIUTh U OICHUTh 3HAUUMOCTh OTJEIbHBIX MOKa-
3aresei U pakTopoB B GOPMUPOBAHUH 3/JOPOBBS B JIeIie
Npo(pUIAKTHKY PA3TUYHBIX OTKIOHEHHH.

Hanuuune B Haropaom Kapabaxe (hakTopoB, CBSI3aHHBIX C
BEJICHUEM BOEHHBIX JIEHCTBUMN, 00YCIOBIMBAET HEOOXO-
JUMOCTh TIEPUOIMUCCKOTO HAONIOACHUS 3a Cpenoi, (op-
MHUPILEH 3710pOBbE HACENCHUS PECITyOIMKH, B YaCTHOCTH,
MOJIPACTaIoIIEero nokosieHust. [locaeancTBis MHOTOIETHETO
BOCHHOT'0O KPH3HCa CIIETyeT OTHECTH K YHCITY OObEKTUBHBIX
MPUYUH, TOPOXKIAIOIINX CTPECC, & ITTUTEITLHBIC COOBITHS B
PETHOHE JIAfOT MOCTOSIHHBIHA AP (HEKT NCUXOIOr K BOGHHOTO
BpeMeHH [ 12], uTo ecTeCTBEHHO, OTPHUIIATENILHO ACHCTBYET
Ha (GopMHpOBaHME KaK JETCKOrO, TaK U MOAPOCTKOBOTO
opraHmsma.

AKTyaJbHOCTh BOIPOCOB, CBSI3aHHBIX C OTCIIEKUBAHHEM
cpenbl, GopMuUpYIOLIel 310pOBbe MOIPACTAIOLIETO OKO-
JICHUSI, B YCJIOBUSIX HEJIOCTATOYHOW HAy4YHOH MPpOpabOTKH
OCHOBHBIX ITPUHLUIIOB MOHUTOPUHIOBBIX UCCIICOBAaHUN U
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OTCYTCTBUSI TIPOBOAMMBIX HCCJICIOBAHUI B 3TOM HaIlpaB-
nennu B HaropHom Kapabaxe, TUKTYIOT HCOOXOIUMOCTh
U3Y4EHHsI ATOTO BOTIPOCa.

Hcxona u3 BBILIEHU3I0KEHHOIO, LEJIbI0 HCCIIEN0BaHUS
SIBUJIOCH HAyYHOE 00OCHOBaHHME PErMOHAIIBHBIX 0COOCH-
HOCTEH M COBPEMEHHOIO YpPOBHS CPEllOBBIX (PaKTOpOB,
(OPMUPYIOIIKX 3I0POBBE YUAIINXCSI, HA OCHOBE CHCTEMBI
HOMYJSIIIMOHHOTO MOHUTOPHHTA.

Marepuay u Mmetoabl. B nepuon 2007-2015 rr nposeneHo
KOMIUIEKCHOe obOceioBanue 1380 mpakTuuecku 310pOBBIX
HIKOJILHUKOB U cTyeHToB Haroproro Kapa6axa B Bo3pacte
7-22 rona. WccnenoBanue mpoBOIUIOCH MO CMEUATIBHO
pa3paboTaHHOIl cXeMe Ha OCHOBE METOJOJOTHYECKUX,
TEOPETUYECKUX M METOANYECKHX MOIX0/0B [1].

W3 nokasarerneii 310pOBbsi ¢ UCIIONB30BAaHUEM OOLICTIPUHSI-
TBIX METOJIUK H3y4aJINCh: COMaTOMETPHUYECKHE MOKA3aTeNIn
(hU3MYIECKOro pa3BUTHS, CTPYKTypa 00IIel 3a00sieBacMo-
CTH, ICUXO()U3HOJIOT NIECKHE XapaKTePUCTHKU, COCTOSIHUE
nepuepuIecKoil KpoBH U (PyHKIIMOHATBLHOE COCTOSHUE
cepaeuno-cocynuctoit cucrtems! (CCC) yuamuxcs. B ka-
4ecTBe (haKTOPOB 310POBbsI PACCMATPUBAIUCH COCTABIISIO-
e o0pasa )KU3HHU (JIBUraTesIbHasi aKTHBHOCTD, CYTOUHBIH
MUIIEBON palloH, BpeiHble MPUBBIUKH). DakTHyeckoe
NUTaHHUE YYaIIUXCsl M3y4aloCch B OCCHHE-3UMHHI MEPUOJ
C UCTIONIb30BaHKEM MeTo/1a 24-4acoBOro (CyTOYHOr0) BOC-
npousBeieHus nuTanus [ 14]. M3yganucs agantaiiioHHbIe
Ppe3epBbI OpraHu3Ma ¢ pa3IMYHbIM YPOBHEM JIBUTaTEIbHON
AKTUBHOCTH B TIOKOE U TIpH (PU3NUECKON HArpy3Ke ¢ oclie-
JYIOIIMM aHaJIM30M BapuaOelIbHOCTH CEPEYHOr0 pUTMa
no baesckomy [2], a Takxke 1oJ] BO3ACHCTBHEM (PaKTOPOB
yueOHOro mpoliecca MOBCEJHEBHOM yueOHOW Harpys3kw,
B JTHCBHOM, HE/IEIHHOM BPEMEHHBIX IHala3oHax, 3K3a-
MEHAIIMOHHOTO CTPecca, MHTEIUIEKTYyallbHOW Harpy3KHu.
OO0paboTka MOJYYECHHOTO MaTepuajia OCYIICCTBIAIACH
M0 CTaHJAPTHOMY BapHAIlMOHHO-CTaTHCTUYECKOMY Me-
TO/ly ¢ mpuMeHeHueM t-kpurepusi CThIOACHTA, pa3Inyuus
CUHTAJINCH T0CTOBepHBIMU IpH P<0.05 KoppensaimoHHbIi
aHaJIM3 U3y4aeMbIX TIOKa3aTesieil OCyIeCTRIISICS METOAOM
Iupcona [11].

PesyabTaThl 1 MX 00cy:kIeHHe. AHAJIN3 PE3ylbTaToB,
MOJyYEHHBIX JAHHBIX aHTPOIOMETPUYECKOro obcieno-
BaHMs HIKOJBHUKOB M cTyneHToB Haropuoro KapaGaxa,
CBUJICTEIILCTBYET 00 MHTCHCUBHBIX MpOIeccax pocTa H
pa3BUTHS, MTPOTEKAIONINX B COOTBETCTBHE C OHOJIOTHYE-
CKUMH 3aKOHOMEpHOCTAMH [3]. Dramnsl Haubonee UHTEH-
CHUBHBIX M3MEHEHUH, COOTBETCTBYIOT TMEPHOAY MOJIIOBOTO
co3peBanusi — y mapHeit 13-15 ner, y neBymek — 11-13
JjieT. IlepBblil IepeKpecT pOCTOBBIX KPUBBIX JUIMHBI Tejla
npuxouics Ha Bo3pacT 11 net, Bropoii — 14 jet; mo macce
TeJa MePEeKPecThl POCTOBBIX KPUBBIX cocTaBmin 12 u 15
JIeT, COOTBEeTCTBEHHO. CoMaToMeTpudecKkue MoKa3aTenn
JocTurany aepUHUTHUBHOM cTaanu y toHomed k 17-18,
y AeBymiek — Kk 15-16 rogam. B oTHOIIEHUH H30BITOUHON
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MaccChI T€JIa OTMCUYCHA 6J'IaFOl'[pI/IHTHa§I CUTyalus — JIMIIb
y 3% mkoapHUKOB U 0.8% CTyICHTOB.

W3yueHne cOCTOSHUS 37I0POBbSI CTApIICKIACCHUKOB 110
(hYHKIIMOHAJIBHBIM CUCTEMaM TI0Ka3aJjio, 4TO B CTPYKType
oO1eit 3aboneBaeMocTH y 00CIIEeIOBaHHBIX MTPEBAIUPO-
BaJIM BOCITIAJICHUC MUHIAJIUH, aICHOUA0B U XpOHI/I‘IeCKI/Iﬁ
ToH3WLIUT (33%), KOTOpBIE YYaCTBYIOT B MAaTOT€HE3e 3a-
OosieBaHMI BHYTPCHHHUX OpPTaHOB U CIIY>KaT NOCTOSIHHBIM
04aroM MHTOKCHKAaIlUH, CHUXKasi paboTOCIIOCOOHOCTh U
ycreBaeMoCTh y4amuxcsi. Bropoe v TpeTbe paHroBbie Me-
CTa 3aHMMAJIM COOTBETCTBEHHO 00JIE3HU OPTaHOB YYBCTB, B
YaCTHOCTH MHUOIIUS C1a00i 1 BBICOKOI cTenienn (25%), u
K1 o3bl, Knpockonnosbl, rockocromnue (16%). CxonHble
JIAaHHBIE TIPE/ICTABICHBI B pad0OTax APyrux aBropoB [16],
YKa3bIBAIOIIMX HA CKIOHHOCTh K IPOIPECCHPOBAaHUIO B
MocJeAHUE ToJbl YKa3aHHOM MaToJIOrMH, CBSI3aHHOM, MO-
BUAUMOMY, C B03ﬂeﬁCTBH6M KOMIIJICKCAa HETaTUBHBIX (1)8.1(-
TOPOB, MPEIKIE BCETO CO 3HAUUTEIIBHOM HHTCHCH(DUKAIHCH
yueOHoro mporecca. Cpenu 00se3HEH ¢ FCHETUYCCKOU
MPE/IPACIIONIOKEHHOCTBIO B MOKOJICHUH JIBYX POJMTEINCH
MIPeBaIMPOBAIM TMIIEPTOHUS U CaXapHbIH quader.

AHanmi3 JaHHBIX, CBSI3aHHBIX C TCHXOIMOIMOHAJIbHBI-
MH OCOOCHHOCTSIMHU OOYyYarolMXcsl, BHISIBHII HEKOTOPYIO
OJIHOPOJIHOCTh MHTEJJICKTYaJIbHO-OMOILMOHAJIBHON c(e-
PBI CTYJCHTOB, CIEAYET BBIIEIUTH TAKKE MPOSBICHUS
HEPBHO-TICUXUUYECKOTO HAINPSDKCHUS, M3MEHEHHE CyOb-
eKTHUBHOTO Onaromoiydusi U TpeBOKHOCTH. IIpaktuue-
CKH Y TIOJIOBHHBI CTyneHTOB (46.3-53.8%) mokasarenu
CaMOYYBCTBHSI, aKTUBHOCTH M HACTPOCHMUSI HAXOAMINCH B
JIMana3oHe CpeJHUX BeMuuuH - 32.5-42.5% u3 HUX ume-
nu Beicokue, a 10.0-11.2% — nuskue ypoBuu. st 62.7-
77.6% cTyneHTOB OBIT XapaKTepeH CpeIHUH YpPOBEHb
TPEBOKHOCTHU. PacrpocTpaHeHHOCTh HU3KOM U BBICOKOU
TPEBOXKHOCTH COCTaBHJa COOTBETCTBeHHO 9.0-23.8% u
9.0-10.5%, 3% cTyneHTOB UMeIH OYeHb HU3KUN YPOBEHb
TPEBOXKHOCTH, 1.4% — OueHb BBICOKHIA.

W3ydenue coctosiHust neprdepraeckoil KpOBH JIHIL FOHO-
meckoro Bo3pacta Haropuoro Kapabaxa BbIsIBUIIO, YTO
KOJIMYECTBEHHBIC TOKA3aTeNI KPOBHU Y HUX HAXOAATCS
B paMKax (pH3HOJOTHYECKOH HOPMBI, XapaKTepU3YIOTCs
HEOJHOPOAHOCTBIO PACHIPECNCHHs] B 3aBUCUMOCTH OT
BO3pacTa M noia. AHAIU3UPYs NMOJIyYECHHBIC JAaHHbIC
KapJMOreMOIMHAMHYECKUX M3MEPEHHUH IIKOJIBHUKOB M
crynentoB Haropuoro Kapabaxa, He0OX0AMMO OTMETHUTD
HX COOTBETCTBHE PETHOHATIBHBIM HOpMaTHBaM [5]. B rienom
y IIKOJILHUKOB U CTY/AEHTOB 000€ro ToJia HabIroaaIoch
HEpaBHOMEPHOE, CBSI3aHHOE C TeTEPOXPOHUEH U TOPMO-
HaJIbHBIMHU NTepeCcTpOKaMH opranusma [3], yBenudeHue ¢
BospacToM A/l u ypesxxenne YCC, Haubonee BIpaKeHHBIE
B IOHOIIIECKHH MEPUO U K KOHILY ITOJJPOCTKOBOTO MEPHO/A.
I'eTepoXpOHHOCTH POCTA U PA3BUTHUS OTACTBHBIX CHCTEM,
BBISIBJICHHAs TIPH COIIOCTABJICHUH NEPHOJIOB Hanbomee u
HaMMeHee WHTEHCHBHBIX MPUPOCTOB Mokasaresied (usu-
YEeCKOTO Pa3BUTHUSA U KapAHMOTeMOANHAMUKH, yKa3bIBaeT Ha
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MMPOAOJIPKEHUC BO3PACTHBIX W3MEHEHU U reMoJnHaMuyc-
CKHX TMOKa3aTesieil mocie OKOHYaHHsI TIEPUO/Ia MOIOBOTO
CO3pCBAHMS.

BBuIy KOMIUIEKCHOTO MO/IX0/a K XapaKTEepUCTUKE COCTO-
SIHUS 3710POBBS YeJIOBEKa MOHUTOPUHT MPOBOAMICS B HE
TOJIBKO 110 YaCTH (PU3UUCCKOM, ICUXUICCKOM, COLUATEHON
COCTABJISIIOIIUX, HO U a/IaNlTallMU K aKTOpam cpejibl 00u-
Tanwus [ 1]. B uncie 0CHOBHBIX AK30T€HHBIX (DAaKTOPOB (Bop-
MHUPOBaHHUA 370POBBSI PACCMATPUBAIOTCS COCTABIISIOIINE
o0pa3za »u3HHU. Pe3ysbTarsl MPOBEJCHHOTO UCCIIEI0BAHUS
MTO3BOJIUIIN BBISIBUTH HIMPOKYIO PaCIpOCTPAHEHHOCTh
runonuHaMuu: 51.7% cpenn mkonsHUKOB U 31.7% cpenun
cTyaeHToB. Jlepuuut ABUraTeabHON aKTUBHOCTH B yueO-
HbIe JHU ObLT HamOoJsiee BBIPAXKEH CPEIH IIKOJIbHHUKOB
HavyaJbHBIX KIACCOB M cocTaBui Oonee 87%; B cperHHUX
Kkaccax —25%, B CTapIux Kjaccax BHOBb BO3poc 10 50%.
JlaHHas kapTuHa ycyryOssiiach HEIOCTaTOYHOM JBUTA-
TENbHOM aKTHBHOCTBIO B BBIXOJHBIE THU Y 17% Mmaamux,
18% cpennux u 28% crapimux MIKOJbHHKOB. OCOOCHHO
HACTOPAKUBAET BBIPAKCHHAs TMIIOKMHE3UsS B MIIAJIIEM
IIKOJIBHOM BO3pacTe, YTO, BEPOSTHO, HANPSAMYIO CBS3a-
HO C TPEKpaIleHHEM PETYISPHBIX 3aHATHH (PU3NUECKOI
KyJIBTYpOH B IIKOJIE, C yUeOHOM 3arpyKEHHOCTBIO, Hapac-
TaHHEM HEPBHO-IICHXHUUECKOI0 HAIIPSKECHUS, HapyIIIEHHEM
peXnMa JTHS M OT/JbIXA yyaluxcsl. AHAIN3 aHAJIOTHYHBIX
JIAaHHBIX KOMILJIEKCHOTO 00CIIeI0BaHMsI CTYACHTOB 000€ro
Iojia TMoKa3aj, YTO TUMOAMHAMUS TPHUCYINA, B CPEIHEM,
43.9% napneit u 51.1% nesymiek. [lo mokazarensim He-
JIeJIbHOM IBUraTe/IbHOM aKTUBHOCTH €€ HU3KUH YPOBEHb
OTMEUCH B MEHbIICH cTeneHu B 00eux rpymnmax (18.9%).
I'ennepHble 0COOEHHOCTH PACHPOCTPAaHEHHOCTH THIIO-
KMHE3UH Y YYalUXCs 3aKIIOYaINUCh B €€ TMPEBbIIICHUU
B rpymmne AeByuek. [IpumeyarensHo, 9TO ABUraTesbHAS
AKTHBHOCTB Yy CTY/IICHTOB 00OECIIeunBaeTCs, B OCHOBHOM,
3a cyeT HeJEJbHOW ee BelMYMHBI (BO BHepaboune JTHH),
B OOBIYHBIC JHU TOJABISIOIIEE MX OOJBIIMHCTBO BEYT
MaJIOTIOABHKHBINA 00pa3 XKHU3HH.

Cpezm ydyamuxcs CpeAHNUX U CTapllnX KJIaCCOB BbISIBJICHA
BBICOKAsI PAaCIIPOCTPAHEHHOCTD CIIydaeB KypeHHUs U yIoTpe-
Onenus ankoronsi: 7-13% napueit cpennux u 23% craprmx
KJIaCCOB BBIKYPUBAIOT OJIHY CHT'apeTy B ICHb U €)KEMECSIYHO
MOTPEOISAIOT HE3HAYUTENILHOE KOJIMYECTBO AJIKOTOJISI, YTO
CpeJu IeBOUeK He HaOI01aI0Ch, 32 HCKITIOUECHUEM PEIKHX
clly4aeB yNnoTpeOjeHHs] HE3HAUYUTEIbHOTO KOJINYEeCTBa
ajKorojs crapuieknaccHunamu (7%). B cpeqnux u crap-
HIMX KJIacCaX OTMEYeHa HU3Kask WH(OPMHUPOBAHHOCTH
pOI[HTeJ'Ieﬁ 1 CaMUX INKOJIBHUKOB O COCTOSAHHU 310POBbs
yuamuxces (17% u 14%, coorBercTBeHHO). [1o pesynsraram
aHaJin3a aHAJIOT'MYHbIX JaHHBIX CTYACHTOB IMOCJIICAHAA Y
IoHoIIIEeH cocTaBuia B cpeaneM 21.1%, y aeymiek — 10.6%.

WccnenoBanust, n3yyarolue oopas )KU3HH IKOJIbHUKOB U
CTYACHTOB, MHOTOUMCIIeHHBIL. HekoTopseie aBTOpHI [§,15]
YKa3bIBAaIOT Ha IIMPOKOE PACHPOCTPAHEHHUE BPEIHBIX
npuBbluek. [10CKOTBKY OYeBHHA B3aUMOCBSA3b ITHUX
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(bakTOpOB CO 3MOPOBBEM, CIIEAYET MPEAINONararh, 4To
HETraTUBHbIC TCHACHIIUU 06pa3a KU3HHU ydaluxcs OT-
PHIIATETBHO CKA3hIBAIOTCS HA UX (H3MYESCKOM 370POBbY,
CIoCOOCTBYIOT (POPMHUPOBAHUIO JIe3aJalITHBHBIX COCTO-
SIHUH B mIporiecce o0y4eHHUs.

OlneHKa WHIUBUIyaIbHBIX MEHIO-PACKIAJ0K MoKa3aa,
qTO KaHOpHﬁHOCTL 1 COACPIKAHUC MUTATCIIbHBIX BEIIECTB
(haKTHYeCKOro palyoHa MUTaHHUs CTYACHTOB XapaKTepH-
3yI0TCsl O0JBII0M BapuaOMIbHOCTHI0. CyTOYHBIN pacKiaj
y OOJBIINHCTBA CTYIEHTOB CKJIAJbIBAJICA U3 TPEXpPas3o-
BOTO JIOMaIrHero nutanus. OCOOEHHOCThIO OTHOIICHUS
CTYACHTOB K COJACPIKAHUIO NUTATCIbHBIX BCHICCTB B
panuoHe U K KaHOpHﬁHOCTH MU ABJIAJIOCH MPEAIo-
yTeHue KajopuitHocTu y roHomel (p<0.01); xonudyecTBO
NOTPEOIAEMBIX KHPOB B CyTOUHOM PAI[OHE MPAKTUYECKI
HE OTIMYANOCh, B pallMOHE IOHOIIEH NMenach TeHACHIU
K IPEBaJMPOBAHUIO OEJIKOBOI, a y JICBYIIEK — YITIEBOTHOM
i (p>0.05). B nonydeHHbIX JaHHBIX HaOIIOAANACh
HEKoTopasi pa3danaHCUPOBAHHOCTh OCHOBHBIX MHIIIEBHIX
BCHICCTB B CYTOUHBLIX pallMOHAX CTYACHTOB: COOTHOIICHHNE
0enKoB, JKUPOB U YIIEBOJOB cocTaBmio 1:1.5:4.5 y 1oHo-
meit u 1:1.7:5.5 y neBymek npu pekomenayemom 1:1:4.
Kak usBectHO [13], 111 My»XKYHH U JKEHIIUH MOJIOZOTO
BO3pacTa, 3aHATBIX YMCTBCHHBIM TPYAOM, IOITYCTHUMbIM
sBisieTcst cootHomieHue 1:1.4:4.1, a cyrounast moTpeod-
HOCTb B PHEPIHH COCTaBIseT Aisi MyxuuH 2550-2800
kkan u 2200-2400 xkan ans sxeHmuH. C 3TOM MO3UIMU
OHEPIreTUICCKasd HCHHOCTh CYTOYHOTO paliioHa UCIIbITYC-
MbIX IPUOJIHKEHA K (PU3H0I0THuecKoi Hopme. B kayecTse
JOTOJIHUTCIIBHOTO apryMeHTa B IOJIb3Y HAJIUYUA TECHOM
B3aNMOCBsI3U l'[pO6J'IeMI)I MMATaHUA U 310POBbA, nemameﬁ
B OCHOBE IIEPBUYHON U BTOPUYHOM aJMMEHTApHOM Ipo-
(UIIAKTHKN pa3InuHbIX 3200JIeBaHU, CBUACTEILCTBYIOT
PE3YIbTAThl NPOBCACHHOIO HAMU KOPPEIAIIMOHHOI'O aHa-
JIN3a, COIIaCHO KOTOPOMY YPOBHH COMAaTOMETPHYECKHX
U TeMOJIMHAMHUYECKHUX MoKa3aTeie y CTyIEeHTOB TECHO
B3aHMOCBA3aHbI C KOJIMYECTBOM OT/ICJIbHBIX KOMIIOHCHTOB
WX CyTOYHOTO MHUIIEBOTO parroHa [6].

AHanu3 IaHHBIX BapuabeIbHOCTH CEPACYHOTO PHUTMA,
[IOJIyYEHHBIX I10CJIE BO3JAEHUCTBUS KPATKOBPEMEHHOMU
(u3MueCcKOi HATrpy3KH, BEISIBUI Y CTYACHTOB Pa3INYHYIO
CTENEeHb OJHOHANPABICHHBIX CABUIOB HCCIETOBAaHHBIX
KapIHOPUTMOMETPUYECKHX MOKa3areiel B 3aBUCUMOCTH
OT CTENEeHM TPECHUPOBAHHOCTH OpraHu3Ma. B ycioBusax
(U3HOIOTNYECKOI HOPMBI KapANOTeMOANHAMHYECKHE T10-
KazaTeJu CTYyJCHTOB HAXOIMWINCH B ITPe/IesiaX BO3PACTHBIX
HOpMAaTHBOB: MHAeKC HampsokeHus (MH) - B mpegenax
Hopmbl (MH< 60 ycin.en., Barotronus), a moj BO3AeHCTBHEM
KPaTKOBPEMEHHOH (DU3MUECKOM HArpy3KH YBEJIUUUBAJICS
Ha 48.95 ycn. en. (93.4%), konebasich B 30HE aAaNTUBHBIX
n3meHeHn#t (60<MH<150 ycn.exn., Hopmotonus) [2]. Ilpu
9TOM, (PU3HYECKast HArpy3Ka y HeTPEHUPOBAHHBIX CTY/ICH-
TOB C BBIPKEHHOM rMITOIMHAMHUEH B Tepros 00y4eHHs BbI-
3bIBAET OOJIbILINE PU3NOJIOTUUECKUE 3aTPAThI, @ OPraHu3M
XapaKTepU3yIOTCs HU3KUM YPOBHEM (PYHKIIMOHAIBHBIX
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pPe3epBOB, TMO3BOJISIFOIINX YCHEIIHO aJaNTHPOBAThCS K
(bu3MUECKO AeATETBHOCTH.

CepbesHbIM (GakTopoM (HOPMHUPOBAHUS 3A0POBbS yda-
HIMXCS SIBJISIETCSL yUeOHBIN MPOIECC, BKIIOUAIOLIMH 110-
BCCHEBHbBIC yUeOHbIC M MHTEIUICKTyalIbHbIC HArPy3KH,
a TaK)ke 3K3aMEHAIMOHHBIH CTpecc, 3aHUMAaIOIIHil 0OTHO
U3 MEPBBIX MECT CPEH MPUYHH, BHI3BIBAIOIINX (HUNO-
JIOTUYECKOE HaNpsDKeHHUE Y CTyJIeHTOB. Pe3ynbraTs! npo-
BEJICHHOTO MCCIIE/IOBAHMS TIOKA3aJIM, YTO B THH OOBIYHBIX
y4eOHBIX 3aHATHUH C MOHECNBHUKA JI0 MATHHUIIBL, a TAKKE
JI0 ¥ TIOCIie 3aHsATHI HaOirogatach TEHACHLHUS TOHU-
JKEHUS MHACKCAa HAIpPsDKeHUsI, HHIEKCAa BETeTaTUBHOTO
paBHOBECHS, BEreTaTUBHOTO IMOKAa3aTels pUTMa M IO-
Ka3aTess aIeKBaTHOCTH MPOIIECCOB PETYIALNHU, a TAKKE
TIOBBIIIEHUS MOJIBI U BapHallMOHHOTO pa3maxa (p>0.05).
I'eMonnHamMuYeckue moxa3zaTrennd M JaHHBIE CaMOYyB-
CTBHUS, aKTUBHOCTH M HAaCTPOCHHUS MMEIU TEHJCHILHIO
K IIOHM)KECHUIO, & YPOBHU CUTYaTUBHOW U JIMYHOCTHOMU
TPEkKOKHOCTH — K MOBBIMIEHHIO. [locie BHIMONHEHUS
CTYACHTAaMH yMCTBEHHO-HHTEJIEKTYalIbHOTO TecCTa
AlizeHKa HaOJII0aJUCh aHAJOTUYHbIE U3MEHEHUS M3-
ydaeMBbIX IoKa3areseil, XxapakTepu3youuecs 00ibiei
BbIpaKeHHOCTHIO (p<0.05-0.01) 1 cBUAETENBCTRYIOITNE
0 mpeodJalaHuu TOHyCa ITapacUMIIaTHYeCKOro OTaea
BereraruBHON HepBHOU cuctembl (BHC) [2]. Hapsany ¢
9THUM, BECh 3K3aMEHAIMOHHBIN Mepuo/ XapaKTepu30Bal-
Cs1 IPOTUBOIOJIOKHBIM THIIOM peaKIUuii, 00yCIOBICHHBIM
MOBBIIICHNEM TOHyca cummnaruyeckoro oraena BHC.
HabGnronaeMbic H3MEHEHUS, 110 BCEH BEPOSTHOCTHU, 00Y-
CJIOBJICHBI PA3BUTHEM YTOMJICHHUS B OOBIYHBIE JIHU yueO-
HOTO CEMEeCTpa BCJIEJICTBHE MPOILIECCOB TOPMOXKECHHUS B
IMHC u nanenus ronyca BHC. Ilapacumnaruyeckuit Tumn
pearupoBaHHs Ha UHTEJUICKTYaJIbHYIO HaIrpy3Ky MOXKET
OBITH POSIBJICHHEM KaK 3alIMTHOI peakuy opraHu3mMa
OT NEepeHaNpsHKEHUs, TaK U COOPaHHOCTH BCIICACTBHE
BBICOKOTO SMOIIMOHAJIBHOTO HaNpsKeHus. BeipaxenHnas
CHUMIIaTOTOHHUS B K3aMEHALIMOHHBIM MEpUOJ ABIAETCS
JT0OKA3aTeIbCTBOM MCHUXO03MOLMOHATBHOTO HANPSKCHUS
CTYJICHTOB, ITOPOXKAAEMOTO IICUXOTPABMUPYIOIINM (hak-
TOPOM 3K3aMEHALIMOHHON CUTyaLUH.

Taxum o6pa3om, MoOTyYeHHbIE TaHHBIE AIOT OCHOBAaHUE
Hpe/oiararh, 4To MpeAcTaBIeHHbIe ()YHKIIMOHAIBHBIC
NOKa3aTesIi MOTYT ObITh HCIIOJIb30BAHbI B KAUECTBE KPH-
TEpUEB KOMIUICKCHOM OLICHKU aJIEKBATHOCTHU CPEIOBBIX
(akTOpOB (PU3HOIOTHUECKUM BOZMOKHOCTSIM yUaIHXCS.
B nononHeHue k cylecTByomeil cucreme oo0pazoBa-
HUsl U 30paBOOXPAHEHUs BAXKHO CO3JaHME KOMILIEKCA
npopUIaKTUUYECKUX MEPONpPHUATHI Ha 6a3e 3HAHM
COBPEMEHHOU (U3MOJIOTHH, 3aHUMAIOIIEHCs BBISBIIC-
HHUEM M KOppPEKLMEH HadalbHbIX, JOHO30J0IMYECKUX
OTKJIOHEHHUI B E€ATEIbHOCTHU CUCTEeM opraHusma. [Ipa-
BUJIBHO OPraHW30BaHHBIN BpaueOHO-TearoruyecKuii
KOHTPOJIb ITO3BOJIUT JOCTOBEPHO OLICHUTb U3MEHECHUS
(YHKIIMOHAIBHOTO COCTOSIHUSI OPTaHN3Ma IKOJIbHUKOB
U CTY/ICHTOB MOJ] BO3JCHCTBHEM Pa3IMYHBIX (aKTOPOB

© GMN

U pa3paboTaTh pEKOMEHAALUHU IO COBEPIIEHCTBOBAHUIO
y4eOHOTo IpoIecca ¢ IeJbI0 COXPAHEHUs 340POBbA
yyamuxcs. B ¢Bsi3u ¢ 3TUM IaHHOE UCCIIEN0BaHUE MO-
JKeT MOCITYKUTh OCHOBOM /1JIs TajbHeH e npopaboTku
poOIEeMBbI.
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SUMMARY

POPULATION MONITORING OF THE HEALTH
SHAPING ENVIRONMENT OF THE STUDENTS
OF NAGORNO KARABAKH

Galstyan H.
Artsakh State University, Stepanakert, Nagorno Karabakh

The study of the health shaping environment of students
is one of the actual biomedical tasks, it is also the sci-
entific founding for conducting health-preventive and
health-preserving measures. Despite the importance of
the proposed problem, this study is a pioneering attempt
in Nagorno Karabakh. The objective of the work is the
scientific grounding of regional peculiarities and the con-
temporary level of health shaping environment of students
on the basis of population monitoring system.

The results of the study prove that the studied health crite-
ria are within limits of physiological norm. The most wide-
spead risk factors are lack of physical activity, in the group
of young boys - also tobacco use and alcohol consumption.
The analysis of daily diet of examinees attests "fat" nutrition
model. The data on the impact of physical effort reveal high
tension in the cardiac activity in the group of physically un-
trained students. The study of the impact of educational and
mental strain on the functional state of the organism of the
students revealed that daily academic leads to fatigue. The
examination session is characterized by strongly expressed
sympatotonia sympathicotonia, mental strain - by parasym-
patotonia. The obtained results point to the necessity of the
enhanced control in preserving and strengthening the health
of the younger generation considering the above-brought re-
gional peculiarities.

Keywords: population monitoring, health shaping fac-
tors, learners, pupils, students.

PE3IOME

HONYJIALMOHHBbIH MOHUTOPUHI ®AKTO-
POB, ®OPMUPYIOIUX 3/IOPOBBE YUAIIIUXCSL
HAT'OPHOI'O KAPABAXA

Tauacran A.T.

Apyaxckuil eocyoapcmeennviii ynugepcumem, Cmenaua-
xepm, Haeopnoui Kapabax

U3zyuenue haktopos, HOPMHUPYIOIIHUX 3M0POBBE YUAIITUXCS,
SIBIISICTCS OTHON U3 aKTYaJIbHBIX MEIHKO-OHOIOTHYCCKIX
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3aj]a4 U Hay4yHO# 0a30ii uis MpoBeieHNs PO UIaKTHYe-
CKHX 370poBbecOeperatonux Mep. HecmoTpst Ha 3Ha4n-
MOCTh BBIJIBUHYTOI npoOnembl, B Haropnom Kapabaxe
HOJOOHOTO POAA UCCIECAOBAHUS IPOBOSTCS BIEPBLIE.

Ilenpro mccnenoBaHMs SBUIOCH HaydHOE 0OOCHOBaHHE
pErMOHANIBHBIX 0COOEHHOCTEH U COBPEMEHHOTO YPOBHS
cpenbl, (GOPMUPYIOIIEH 310POBbE YHAIIMXCsI, HA OCHOBE
CHCTEMBI OIMYJISIIMOHHOTO MOHUTOPHHTA.

B pesynbrare ucciaeqoBaHUS BBISBICHO, YTO M3ydaeMble
MOKa3aTelu 3710pOBbs HAXOASATCS B penenax (Gpuznonoru-
yeckoll HOpMbI. Haunbosee pacripocTpaHeHHBIMU (akTo-
paMH puCKa SBJIAIOTCS TUIIOJMHAMUS, B TPYIIIE IOHOMIEH
— KypeHHe U ynoTpeOiIeHue ankorons. AHaIU3 CyTOYHOTO
MUILEBOTO paloHa 00CIEyeMbIX CBHUIETEIbCTBYET O
“XUpOBOI” Monenu nutanus. [laHHbIe BO3aeicTBUS (Hu-
3MYECKON HAarpy3KH YKa3bIBalOT HAa BEICOKOE HAIMPSKCHHE
CepJICUHON NeATEIbHOCTH B IPyIIE HETPEHUPOBAHHBIX
CTYJCHTOB. [3ydyeHue BIUSHUS YMCTBEHHOW M y4eOHOI
Harpy3ku Ha (QyHKIIMOHAJIbHOE COCTOSIHUE OpraHu3Ma
yUaIMXCsl BBISIBUIIO, YTO OBCEJHEBHAS yueOHas Harpy3Ka
MPUBOAMUT K Pa3BUTUIO YTOMJICHMS; SK3aMEHAIMOHHBII
MIEPUOJT XapaKTEePU30BaJICS CHIIBHO BBIPAXKEHHON CUMIIATO-
TOHUEH, a UHTEJUIEKTyallbHasl Harpy3Ka — HapacuMIIaToTo-
Huel. [TonyueHHbIe pe3yNbTraThl JUKTYIOT HEOOX0AUMOCTb
YCUJICGHHUSI KOHTPOJIS MO COXPAHEHUIO M YKPEIJICHHUIO
3/I0POBbsI TIOIPACTAIOIIETO MOKOJIEHUS C YYETOM BBIIIE-
MPUBEJICHHBIX PErHOHAIBHBIX 0COOCHHOCTEH.
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EFFECTS OF SELECTIVE CHOLINERGIC AND GABAERGIC LESIONS
OF THE NUCLEUS BASALIS MAGNOCELLULARIS ON PLACE
OR RESPONCE LEARNING IN PLUS-SHAPED MAZE

Kruashvili L., Demurishvili M., Burjanadze M., Dashniani M., Beselia G.

1. Beritashvili Center of Experimental Biomedicine, Thilisi, Georgia

The basal forebrain (BF) contains a heterogeneous mixture
of cell types that differ in transmitter content, morphology,
and projection pattern. The BF contains cortically
projecting cholinergic and noncholinergic neurons as
well as various interneurons [34]. Traditionally, most BF
functions have been attributed to its cholinergic neurons.
It has been reported that degeneration of BF cholinergic
neurons and the decrease of cholinergic projections could
be an important factor characterizing the cognitive decline
and functional impairment that characterizes Alzheimer’s
disease (AD) [27]. Experimental lesion studies have
attempted to address the question of which aspects of
cognitive impairment in these human disease states, if any,
can be attributed to loss of BF neurons. Noncholinergic
BF neurons utilize a number of different neuroactive
substances, including GABA, glutamate and neuropeptides
[6,10]. The most prominent noncholinergic component of
the BF corticopetal projection systems are the gamma-
aminobutyric acid (GABA) ergic corticopetal projections.

Substantial evidence suggests that the nucleus basalis
magnocellularis (NBM) the component of the BF that
projects predominantly to neocortex, plays an important role in
learning and memory [12,23]. There is also growing evidence
that implicates the cholinergic NBM in cognitive functions that
may be categorized as mnemonic [22,30]. Numerous studies
propose a well-established role of the NBM, especially its
cholinergic cells, in certain attentional processes [11,12]. In
contrast to research on the cortical cholinergic input system,
little is known about the functions corticopetal GABAergic
neurons, largely due to the absence in the past of specific
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research tools to manipulate selectively this projection. We
investigated the modulation of memory function by the
noncholinergic cells of the NBM using the neurotoxin ibotenic
acid (IBO) [3]. The results of our evaluation demonstrated
the role of NBM noncholinergic, cortical projection neurons
in processing of cognitive information. Recently, a more
specific lesion technique was developed that allows selective
lesioning of BF GABAergic neurons with immunotoxin -
GAT1-SAP[15].

In the present study we evaluated effects of selective
cholinergic or GABAergic lesions of NBM using
immunotxins 192 IgG-saporin and GAT1-SAP on place
and response learning in plus-shaped maze. In contrast
with training in the dual-solution T-maze or water maze
tasks, in which rats appear to learn both place and response
solutions, but select one strategy or the other when able
to make a choice on a probe trial, in present behavioral
paradigm rats learned food-rewarded mazes that were
efficiently learned using either place or turning strategies.

Material and methods. A total of 48 male outbred albino
rats were used in the present study. The animals were
randomly assigned to sham-lesioned (control group; n=16),
NBM 192 IgG-saporin lesioned (n=16) and NBM GAT1-
SAP lesioned (n=16) groups.

Rats were anaesthetized with i.p. injection of 4% chloral
hydrate (9 ml/kg) and placed in a stereotaxic apparatus
with the rat adaptor and lateral bars. All injections of 192
IgG-saporin (1 mg/mL of phosphate-buffered saline) and
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GAT1-SAP (325ng/ul), Advanced Targetting System, San
Diego, USA) for lesion surgeries or mouse saporin (this
product serves as a control for the immunotoxins that use a
mouse monoclonal 192 IgG-saporin) for control surgeries
were performed stereotaxically through a 1-mL Hamilton
microsyringe with a microinjection pump (CMA 402
Syringe Pump, Sweden) according to the atlas of Paxinos
and Watson [19] bilateraly (0.2 pl per side, 0,05 pl/min)
into the NBM: AP -(-1,3); ML -2,5; DV —7,7. The needle
was left in place for an additional 9 min after completion of
the injection, to allow the toxin to diffuse from the injection
site. For analgesia the rat was given a 0.1 mg/kg injection
of buprenorfin after the surgery. The rats were allowed to
recover from the surgery for two weeks before starting the
behavioral experiments.

Maze training. One week before training, rats were food-
restricted to 85% of their ad libitum body weight plus Sg for
normal growth. Rats were handled daily for 3 min beginning
1 week before training and given three piece of cereal, which
later served as the food reward during training. Rats were
trained in a four-arm plus-shaped maze with floor and walls
made of brown Plexiglas. The arms of the maze (12.5 cm wide
by 46 cm long by 7 cm high) extended radially from a central
square platform (sides = 13 c¢cm); the floor of the maze was
positioned 0.7 m above the floor. Food cups were located at
the ends of each arm. The arm directly opposite the start arm
was blocked with a black Plexiglas inset (13.5 cm wide) so
that the maze formed a “T” shape. The training room (3 m
x 4 m) contained a moderate density of cues including high-
contrast posters and dark-colored three-dimensional objects
set against a light-colored wall. Rats were trained in either a
place or a response version of the maze (90 trials, 1 trial/min).

In the place version (Fig. 1A) of the maze (90 trials, 1
trial/min) half of rats in each groups were trained to go
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to the arm located in a particular spatial location of the
testing room (e.g., the arm pointing west) for food reward.
In the response task, another half of rats were trained to
consistently make the same body turn (e.g., turn to the
right) at the choice-point for food reward (Fig. 1B). Two
of the four arms of the maze were used as start arms (north
and south), and the other two arms were used as goal arms
(east and west); start arm location was varied pseudo
randomly. At the beginning of each trial, one-half piece
of cereal was placed at the end of the goal arm, and the
rat was removed from a holding cage and placed in a start
arm facing the center of the maze. After either eating the
reward or reaching the end of an incorrect arm, the rat was
taken out of the maze and placed back in the holding cage.
Exactly 60 sec elapsed between the beginning of one trial
and the beginning of the next trial. Training was completed
within a single session.

Histology. Atthe end of behavioral testing a random sample
of rats from each group (six control, six GAT1-SAP and
six 192 IgG-saporin NBM lesioned) were killed and brains
collected in order to verify lesion effects. The immunotoxic
lesions of NBM were verified by observing decreased
Acetylcholintransferase (ChAT) and parvalbumine (PV)
staining of the NBM. The 20 p thick coronal sections
using freezing microtome were stained with ChAT and PV
primary antibody and ABC Staining System. All necessary
reagents and buffers were received from Santa Cruz
Biotechnology, Inc. (USA). The sections were analyzed
with a microscope Leica MM AF.

Statistical analysis was performed using the SigmaStat
statistical software. The effects of NBM treatment on trials
to criterion were assessed with one-way ANOVA. Two-
sample t-test was used to compare immunohistological
data between control and lesioned groups. All data are

A. Place training

| ] O ‘
B. Response training
| ] O ‘

Fig. 1. Maze configuration. In both tasks, the north and south arms were used exclusively as start arms and the east
tand west exclusively as goal arms. When a rat was started from the south, the north arm was blocked and vice versa
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presented as mean+standard error of the mean. Differences
were considered significant when p<0.05.

Results and their discussion. A histological evaluation
indicated that 192 IgG-saporin lesions eliminated nearly
all cholinergic neurons within the NBM and substantia
innominata. A quantitative analysis indicated that 192
IgGsaporin lesions demaged NBM cholinergic neurons by an
average of more than 92% (P<0.001). Parvalbumin-stained
sections taken through the NBM indicated that 192 IgG-
saporin lesions specifically depleted cholinergic neurons but
did not result in noticeable damage to the GABAergic cells
within this region. The reduction of GABAergic neurons
represented a loss of only 4%. Infusions of GAT1-SAP into
the NBM resulted in loss of PV-positive neurons in the globus
pallidus, mostly in the medial and ventral aspects including
the nucleus basalis regions and the substantia innominata. The
GAT1 SAP-induced loss of PV-positive cells was large and
statistically significant (P<0.001). Thus, GAT1-SAP when
infused into the NBM extensively damaged GABAergic NBM
neurons. Counts of ChAT-ir neurons made in the same rats
used to assess PV-ir neurons demonstrated a mild reduction
following GAT1-SAP. The reduction of cholinergic neurons
represented a loss of only 8%.
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Fig.2. Trials to criterion during place and response training
in the plus-maze. Ordinate: Number of trials to sriterion

The behavioral results are shown in Figure 2. The groups of
rats trained in each task showed significant learning during
the 90 trials. However, rats learned the response version of
the maze significantly more quickly than they learned the
place version (F#(1,47) = 16.397, P<0.001). The one way
ANOVA showed significant difference between groups in
number of trials to criterion during place (#(2,23)=54,41,
P<0.001) and response (F(2,23) = 65,05, P<0.001) training.
The GAT1-SAP injected rats reached the criterion of 9/10
correct in means (+SEM) of 34,6+1,19 trials in the response
version and 52,6+2,4 trials in the place version of the
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maze (t-test, P<0.001). The 192 IgG-saporin injected rats
reached the criterion of 9/10 correct in means (+SEM) of
43,88+1.19 trials in the response version and 61,5+2,08
trials in the place version of the maze (¢-test, P<0.001).

Ordinate: Number of trials to sriterion.

The results of present behavioral experiments showed, that
selective lesions of cholinergic or GABAergic neurons in
the NBM impair, but do not abolish, the animal’s ability
to learn location of rewarded arm of maze (place learning)
or a skilled motor behavior (response learning). Interesting
to note, that control and NBM lesioned rats trained in the
response task learned more rapidly than did rats trained in
the place task.

In place learning, the rat utilized spatial cues in order to
determine the location of a goal, while in motor-response
learning, the goal location in based on body movement.
Evidence that the hippocampus mediates place learning
and the striatum mediates motor-response learning is
demonstrated in T-maze alternation task [28]. Such
dissociation between hippocampus and striatum has been
seen in humans [4]. According to our results lesions of
cholinergic or GABAergic neurons in the NBM impair
both hippocampal dependent place learning and striatum
dependent response learning.

Many studies clearly indicate an essential role for
cholinergic systems in mediating plasticity associated with
cortical processing [1,2,20]. The medial prefrontal cortex
(mPFC) receives a dense cholinergic innervation and it is
thought that this neurotransmitter plays an important role
in the mPFC functions. Most important for ACh release in
the cortex is the NBM [31]. The involvement of NBM in
learning and memory may possibly be linked to its role in the
modulation of cortical activity and certain forms of synaptic
plasticity: cholinergic NBM lesions diminished dendritic
morphology in the cortex [32] and disrupted reorganization
of cortical sensorimotor representations, thus impairing
motor learning [1]. Furthermore, electrophysiological
studies have shown that NBM electrical stimulation
enhances learning-induced receptive field plasticity in the
cortex, which may be regarded as a basis for the formation
of specific memory traces [13,14]. NBM stimulation
elicited large increases in cortical ACh release [21], cortical
EEG activation [5], and cortical plasticity [29].

In addition to roles for ACh in learning and memory, many
reports identify a role for neocortical ACh in attentional
processes [7,23,24]. While early microdialysis studies in
the mPFC reported a long-lasting ACh increase during
attention-related performance tasks [18], more recent
works with faster, dynamic, electrochemical detection of
choline, have shown that ACh can also be released briefly
in concert with cue detection in a cued appetitive response
task [16,17]. Given the fact that our experiments were
carried out in cue-rich environment, it is interesting a recent
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study of Sarter et al. [25], in which was optogenetically
manipulated the excitability of BF projections to the PFC
in mice performing a sustained attention task. The authors
report that optogenetic stimulation during cue presentation
increases detection of the cue. Optogenetic stimulation
of BF fibers in the absence of a cue, which predict the
presentation of reward, results in a higher number of false-
positive responses in cue detection. Inhibition of ACh
fibers reduced cue detection [25]. Previous studies from
the same group have identified transient release of ACh in
the mPFC as a modulator of cue-directed attention [9]. In
accordance of these data we cannot exclude possibility that
in our experiments impairment of response or place learning
in NBM lesioned rats related to attentional function. But
when applied to the present results examining place and
response learning in rats with selective lesion of cholinergic
NBM neurons, generalized attention does not explain
the differences across tasks, for example, for the use of
allocentric versus egocentric cues; in our study rats with
cholinergic NBM neurons lesion showed that impairment
in place learning significantly greater versus response
learning. Therefore we could assume that the learning
deficit in NBM lesioned rats not directly related to attention
and may be mediated by role of the cholinergic corticopetal
neurons in the synaptic plasticity and learning process.

The results of present experiments showed, that selective
lesions of GABAergic or cholinergic neurons in the
NBM impair both - place learning and response learning.
In contrast of the role of cholinergic cortical projections,
it is yet unclear whether this deficit is due to changes in
the GABAergic system only or also to alterations in a
possible interaction between GABAergic and cholinergic
mechanisms in selective attention or processing of
cognitive information. The intrinsic BF GABAergic
interneurons and GABAergic projection neurons has
the potential capacity to finely regulate ACh efflux
[33]. Using cell marker proteins for pyramidal cells
and interneurons, Henny and Jones [8] found that only
GABAergic BF varicosities contacted pyramidal cells
in the PFC. Local collaterals of BF projection neurons
exist between both GABAergic and cholinergic cells
[26,33], and these collaterals can form a network that
also could potentially regulate ACh release.

Finally, our findings together with the short review
of literature suggest the role of NBM cholinergic and
GABAergic cortical projection neurons in processing of
cognitive information. Selective lesions of cholinergic
or GABAergic neurons in the NBM impair both - place
and response learning. We suggested that lesions of NBM
projections to the cortex modulate learning-mediated
plasticity and lesions of these projections impair both place
and response learning. These findings contribute to our
understanding of the effects of neuromodulatory systems
in support of cortical plasticity and learning.
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SUMMARY

EFFECTS OF SELECTIVE CHOLINERGIC AND
GABAERGIC LESIONS OF THE NUCLEUS
BASALIS MAGNOCELLULARIS ON PLACE OR
RESPONCE LEARNING IN PLUS-SHAPED MAZE

Kruashvili L., Demurishvili M., Burjanadze M.,
Dashniani M., Beselia G.

L. Beritashvili Center of Experimental Biomedicine, Thilisi,
Georgia

In the present study we evaluated effects of selective
cholinergic or GABAergic lesions of the nucleus basalis
magnocellularis (NBM) using immunotxins 192 IgG-
saporin and GAT1-SAP on place and response learning
in plus-shaped maze. In current behavioral paradigm
rats learned food-rewarded mazes that were efficiently
learned using either place or turning strategies. A
histological evaluation indicated that 192 IgG-saporin
lesions specifically depleted cholinergic neurons but
did not result in noticeable damage to the GABAergic
cells within NBM. GAT1-SAP lesions resulted
extensive damage of GABAergic and a mild reduction
of cholinergic NBM neurons. The results of present
behavioral experiments showed, that selective lesions
of cholinergic or GABAergic neurons in the NBM
impair, but do not abolish, the animal’s ability to learn
location of rewarded arm of maze (place learning) or a
skilled motor behavior (response learning). Our findings
suggest the role of NBM cholinergic and GABAergic
cortical projection neurons in processing of cognitive
information. We suggested that lesions of NBM
projections to the cortex modulate learning-mediated
plasticity and impair both place and response learning.

81



Keywords: nucleus basalis magnocellularis, plus-shaped
maze, place learning, response learning, rat.

PE3IOME

IPOPEKTHI CEJIEKTUBHOI'O ITOBPEXJIEHUSA
XOJMHEPTHYECKUX U GABA-EPITHMYECKUX
HEWPOHOB KPYIMHOKJETOYHOI'O BA3AJIb-
HOTI'O s1/IPA HA OBYYEHHUE MECTA WJIA OT-
BETA B KPECTHOOBPA3ZHOM JIABUPUHTE

KpyamBuian JL.B., lemypumBuian M.I,
Bypmxkananze ML.A., Jamnnanu M.I., becenus I'.B.

Llenmp sxcnepumenmanvroti 6uomeduyunst um. 1.C. be-
pumawsunu, Tounucu, I'pysus

B Hacrosem rccieoBaHIH H3Y9IaTuCh AP QPEKTHI Cellek-
THBHOTO NOBpEeXICHUs xXonmuHeprudeckux mwm GABA-
epPruueckux HEWPOHOB KPYMHOKJIETOYHOTO 0a3aibHOTO
sapa (NBM) ¢ ucronp3oBaHHeM WMMYHOTOKCHHOB (192
IgG-saporin u GAT1-SAP) Ha 00y4eHue MecTa Uil OTBETa
B KpecTtoobpa3HoM nabupunTe 48 caMIi0B O€CIOPOIHBIX
KpbIC-aibOMHOCOB. IMMYHOTHCTONOTHYECKAsT OI[CHKA
cpe30B Mo3ra BeIsIBIIA, uTO 192 IgG-saporin crienuduyaecku
MOBPEXIAET XOJIMHEPIUIEeCKNE HEHPOHBI, OAHAKO HE MPHU-
BOIUT K 3aMeTHOMY moBpexacHnio GABA-epriugecknx
ueiiporoB NBM. Unseknus GAT1-SAP 8 NBM BbI3BI-
BaeT 3HaunMTeNnpHOE MoBpekaeHne GABA-epruueckux
HEHPOHOB M HE3HAUNTEIbHOEC CHIIKCHHE KOJIHNUYECTBA
XOJIMHEPTUUECKUX HEMPOHOB. Pe3ynbTaTsl MOBEAEHUECKUX
9KCHEPUMEHTOB ITOKA3aJIH, YTO CEJIEKTUBHOE OBPEKACHNE
xonmuHeprudeckux win GABA-epruuecknx HEHPOHOB B
NBM yxyamaer, HO He YCTpaHsAeT, ClIOCOOHOCTh KHUBOT-
HOTO K 00y4YeHHIO MECTa WIH OTBETa B KPeCTOOOpa3HOM
nmabupuHTe.

[Tomy4yeHHbIE TaHHBIE CBHJIETEILCTBYIOT O POJIH XOJIHU-
Heprudeckux 1 GABA-epruueckux HeliponoB NBM B
00paboTke KOTHUTUBHON nHpopMarun. [Ipennonaraercs,
YTO MOBPEXKACHUE KOPTUKOIIETAIbHbIX HelipoHoB NBM
MOZAYIHMPYET IJIACTHYECKHE MPOLECCHI, CBS3aHHbBIE C 00-
YUEHHEM, U yXy[maeT oOy4eHHe Kak MecTa, TaK U OTBETA.
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CHARACTER OF THE CHANGES IN FEAR MOTIVATED DECLARATIVE MEMORY
IN THE HIGH IMMOBILIZATION “DEPRESSIVE” RATS

Nachkebia N., Shavgulidze M., Babilodze M., Chkhartishvili E., Rogava N.

I. Beritashvili Center of Experimental Biomedicine, Lab. Neurobiology of Sleep-Wakefulness Cycle, Thilisi, Georgia

Major depressive disorder (MDD) is a complex multi-
dimensional heterogeneous disease characterized by
the whole spectrum of changes, including cognitive
disturbances, depressed mood, anhedonia, diminished
appetite and libido and significant sleep disorders
[19,21,33]. Itis very topical and important to search the new
research approaches for a more thorough understanding
the pathophysiology of depression and we believe that it is
necessary to carry out pre-clinical researches separately for
the pathophysiological mechanisms of each symptoms of
depression on the adequate valid animal models of MDD.
Such researches are of great importance for both basic
science and clinical medicine.

Cognitive disorders, one of significant changes accompanying
MDD, may comprise learning difficulties as well as memory
loss [21,33]. Despite the stable indication to the assosiation
of memory impairment with MDD, only some studies were
addressed to the character of memory disturbances in animal
models of depression and for this reason data existing for
today in this relation are not unequivocal. Therefore studies
of memory disturbances in animals considered as a model for
MDD is very topical and significant. We believe it necessary
for the researches of the character of cognitive disorders in
MDD to carry out experiments in those animal models where
the depressive-like behavioral state is developed without the
damage of nervous cells by the exogenous factors. The one
of most adequate models in this respect are the rats selected
according to the profound differences in the immobilization
responses in the Forced Swim Test (FST) that is also named
as Porsolt’s test [27].

Therefore, present study was aimed to investigate whether
the rats selected according to the differences in immobilization
response in FST, that is high immobilization “depressive”
and low immobilization “non-depressive” rats, are showing
differences in the learning and memory of fear motivated
one trial passive avoidance. In the passive avoidance test the
animals are trained to withhold a response to avoid punishment
[2]. Passive avoidance learning is very complex and involves
not only declarative memory which is hippocampus dependent,
but also amygdala-dependent emotional memory “fear of the
shock box” [10]. Consequently understanding the character
of disturbances in passive avoidance learning and memory in
basal conditions of animal models of depression is still very
topical for more intimate understanding the pathophysiology
of MDD and appropriate searching the ways of its correction.

Material and methods. Experiments were carried out on
the adult white wild rats (with the weight 200-250 g, n=20).
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Forced swim test. Selection of rats according to the level
of immobilization was made by means of FST [27]. FST
apparatus represents a special camera filled by water and
there is no way for animals to escape. Animals are subjected
to two trials, during which they are forced to swim in
the cylinder. The first trial lasts 15 minutes. Then, after
24-hours, a second trial is performed that lasts 5 minutes.
The time that the animal spends in the first and second trials
without making any movements, beyond those required
to keep its head above water, is measured. This is the
immobility time. Modern implementations of the test score
swimming and climbing behaviors separately. Duration
of immobility time is one of the most adequate indicators
for depressive-like state in rats. Therefore according to
the level of immobilization in FST rats were subdivided
into two groups (n=10 in each group): high immobility
“depressive” (experimental) and low immobility “non-
depressive” (control).

Passive avoidance task. Character of changes in learning
and memory was studied in passive avoidance task that is
very complex test including both declarative (hippocampus
dependent) and emotional (amygdala dependent) memories.
Our choice was on fear motivated one trial step-through
passive avoidance task in which animals learn to withhold
an innate response of entering in the naturally safe
black compartment where it was punished 24 h before.
Withholding latency represents an indicator of rat’s ability
of passive avoidance and allows assessing learning and
memory in this condition.

Passive avoidance camera and procedures. Passive avoidance
camera represents the cage divided into two sections, the start
and escape compartments. The start compartment is white
and illuminated; the escape compartment is dark and its grid
floor is connected to the shocker. The two compartments are
isolated by special door. Each rat undergoes to the following
procedures in the camera:

1. Habituation - During the habituation day each rat are placed
in the illuminated part of the passive avoidance camera, with
his back toward the dark compartment, and it is allowed to
freely explore the surrounding area for 30 seconds. When the
rat enters by its four paws in the dark compartment the door
connecting both section of passive avoidance camera closes
immediately and the latency of entering in dark compartment
is registered. 5 sec after animal returns to its home cage.

2. Training - During training day animal is again placed in
the illuminated part of the passive avoidance camera, with
his back toward the dark compartment and it is allowed to
freely explore the surrounding area for 30 seconds. After 30
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sec the door connecting both section of passive avoidance
camera opens. When the rat enters by its four paws in
the dark compartment the door connecting both section
of passive avoidance camera closes immediately and the
latency of entering in dark compartment is registered. 3
sec after closing of connecting door painful foot shock
(0.5 mA, with 2 sec duration) is delivered to the animals
paws. 30 sec after foot shock rats are removed from the
dark compartment and placed in home cages.

3. Testing - During testing day (24 h after training
session) rats are again placed in the illuminated part of
the passive avoidance camera, with their back toward
the dark compartment and the door connecting both
compartments of passive avoidance camera opens after
5 sec. Whole period of exploration equals to 10 min.
Testing session ends for each rat immediately after its
entering in the dark compartment. During the test session
the animal that learned the task will avoid the location
paired with the aversive stimulus during the training
session and does not enter to the dark section during 10
min of observation.

Results were treated statistically by means of Student’s
t test. **=p<0.01 was taken as the level of significance.

Results and their discussion. Numerous studies attempted
to better understand the mechanisms and pathophysiology
of human depressive state. However, the problem is still
far from the final decision. MDD is a multidimensional
syndrome which involves disruption of mood, cognition
and other processes, including sleep, appetite and libido
[21]. The heterogeneity of depression implies that multiple
neural substrates and mechanisms must contribute to its
etiology [13, 8, 21]. For half a century, the majority of
neurobiological researches and classical pharmacotherapy
regimens have explained this illness with the monoamine
hypothesis of depression, which proposes that low levels
of brain monoamines, such as serotonin, noradrenalin
and dopamine, are responsible for the development of
depressive symptoms. In contrast, many currently used
antidepressant drugs, such as selective serotonin reuptake
inhibitors, noradrenalin reuptake inhibitors, serotonin and
noradrenalin reuptake inhibitors, tricyclic and monoamine
oxidase inhibitors potentiate the brain’s monoaminergic
system and elevate the monoamine levels [34]. Despite
their acute effects on the monoaminergic system, however,
the mood-alleviating properties of these medications take at
least several weeks to become manifest [3]. Therefore, the
monoamine hypothesis has failed to fully explain the nature
of this disorder [7,12). Development of new treatments
for depression is predicated upon identification of neural
substrates and mechanisms that underlie its etiology and
pathophysiology. The heterogeneity of depression indicates
that its origin may lie in dysfunction of multiple brain
regions. Here we evaluate the character of disturbances in
learning and memory of passive avoidance an example of
declarative and emotional memories.
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Undoubtedly, development of animal models reproducing
mostsymptoms of human depression is topical and there were
many attempts in this direction [5,9,14,15,17,24,26,31,32].
Despite this the potential need for the animal model of
depression more appropriately reproducing all the signs
of MDD still remains. Like previous authors [11] in the
present study we used genetically determined natural
differences in the behavior of rats in the FST. Therefore,
“non-depressive” and “depressive” rats were selected by
means of FST device. This test gave us possibility to select
rats as “depressive” and “non-depressive” according to
the level of immobility, helplessness in the inescapable
situation and the speed of surrender.

It appears that the main time in the FST camera is spent
by one part of rats in swimming and searching for a way
out of the cylinder. Rats swim and climb mainly during the
first and second experimental trials and these behaviors take
64% of 15 min and 67% of 5 min for the first and second
day of experiments respectively (Fig.1A, gray columns)

A B l percentage
%

of swimming
and climbing

Percentage of
Immohilization

80 L2
70
60
50
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30

Time in Percents

20

10

Fig.1. Percent relationship between activity (assessed by
swimming and climbing) and immobility times in FST in
“non-depressive” (4) and “depressive” (B) rats

1- Data for the first day session in FST. 2 - Data for the
second day session in FST. ** =p<(0.01.

Duration of their immobilization time is very short
- 36% of 15 min for the first day and 33% of 5 min
for the second day sessions (Fig.1A, black columns).
Therefore, these rats constituted the low immobility
“non-depressive” control group.

Another part of the rats are naturally prone to depressive state,
which manifests itself in the fact that after inserting into the
FST cylinder they surrender very soon and spend the most of
their time in the water in the hanging state. Immobilization
time for these rats is very high — 70% of 15 min for the first
and 73% of 5 min for the second day sessions (Fig. 1B, black
columns). Time spent in swimming and climbing is very
short - 30% of 15 min for the first and 27% of 5 min for the
second day sessions (Fig.1B, grey columns). Therefore, these
rats constituted the high immobilization “depressive” group.

FST is a common tool widely used now for evaluation
of the efficacy of anti-depressant drugs and the effects of
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various behavioral and neurobiological manipulations in
basic and preclinical research [4,16,25,27]. It is described
as a rendering situation, in which “behavioral despair” is
induced, that is, the animal loses hope to escape the stressful
environment [27]. There is a wealth of data regarding the
effects of various antidepressants in the FST. This allows
researchers to compare and contrast their own results with
the others (see 11 for review). Another area where the FST
is used is neurogenetic research, in which the genetic basis
of depression-related behaviors is investigated. In this
regard, the FST has proven to be useful in basic research
related to the neurobiology and genetics of mood disorders
[4]. Therefore it was very interesting for us to ascertain
whether there can be found out disturbances in learning
and memory of one trial passive avoidance task in high
immobilization “depressive” rats selected by FST.

Passive avoidance test is used to assess memory function
based on the association formed between a specific
environmental context, which the animal learns to avoid,
and an aversive stimulus, represented by a mild foot shock.
As it was noted in the passive avoidance test the animals are
trained to withhold a response of entering in the naturally
safe area where it was punished 24 h before. Duration of
withholding is an indicator of rat’s passive avoidance ability
and is very significant for the memory assessment.

.“non-depre ssive”

. "Depressive”

100 *E
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Fig. 2 Changes in the latency of escape from illuminated
compartment of passive avoidance camera during training
period in high immobilization “depressive’ rats

It was shown in our study that low immobility “non-
depressive” rats quickly escape (with 5+1 sec latency, Fig. 2)
illuminated compartment during training session by entering
in the dark naturally safe part of passive avoidance camera.
But we have found also that during training period the latency
of entering in the dark compartment naturally is extremely
prolonged in 50% of high immobility “depressive” rats (5+1
sec in control rats, 92410 sec in experimental rats, Fig.2A). The
remaining 50% of high immobility “depressive” rats are not
differ significantly from the low immobility “non-depressive”
rats by the latency of escape from illuminated part of passive
avoidance camera (Fig. 2B).

Behavioral differences between “depressive” and “non-
depressive” groups and between “depressive” rats becomes

© GMN

even more drastic 24 hours after painful foot shock in the
dark compartment of passive avoidance camera, that is
during test session. Namely, 100% of low immobilization
“non-depressive” rats remember painful stimulation and
therefore they are not enter in the dark compartment during
whole period of observation in testing session (Fig 3).
Behavior of rats from high immobilization “depressive”
group is not the same; 50% of “depressive” rats, with the
long escape latency during training session (92+10 sec),
remember very well painful stimulation and therefore they
are not enter in the dark compartment during whole period
of observation in testing session (Fig. 3).
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. "depressive"
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Fig. 3. Changes in learning and memory of passive avoid-
ance task during testing session and their defendance with
the duration of escape latency during training session in
low immobilization “depressive” rats
A — Percentage of correct responses in low immobilization
“non-depressive” rats, B —Duration of escape latency in
the first 50% of low immobilization “depressive” rats in
training session, C - Percentage of correct responses in the
first 50% of low immobilization “depressive” rats in testing
session, D - Duration of escape latency in the second 50%
of low immobilization “depressive” rats in testing session,
E - Percentage of correct responses in the second 50% of
low immobilization “depressive” rats in training session

Another 50% of “depressive” rats with the short escape
latency during training session (5+1 sec) are not able to
remember painful stimulation during testing session and
therefore they enter in the dark compartment with shortest
escape latency (6+1 sec). Therefore results obtained in
the present study indicate that learning and memory of
declarative fear motivated one trial passive avoidance
task is disturbed significantly in high immobilization
“depressive” rats. They perform this task during testing
session at the chance level (Fig. 3).

We might be suggest that disturbances in learning
and memory of passive avoidance in high immobility
“depressive” rats can be related to the inhancement of
fear emotion. Such a notion can be supported by results
obtained earlier in our laboratory about sharp increase of
fear motivation in high immobility “depressive” rats in open
field that is manifested in the rise of defecation frequency
and drastic reduction of center entrances [30]. However,

85



such explanation of learning and memory disturbances is
contradicted by results obtained in the present experiments
during training session manifesting that escape latency
during training session is prolonged about 18 times in 50%
of low immobility “depressive” rats while another 50% of
low immobility “depressive” rats exhibit the same length
of escape latency as “non-depressive” controls (Fig. 2).

Hence we can conclude that low immobility “depressive”
rats have a decreased ability of objective assessment of
potential threat coming from the illuminated part of passive
avoidance camera and significantly delaying efforts to escape
from the dangerous area even during training. Therefore, low
immobility “depressive” rats are not showing the stable results
about the enhancement of fear in the passive avoidance camera
and consequently disturbances in learning and memory of
passive avoidance task in low immobility “depressive” rats
can’t be explained by changes in fear motivation but rather this
memory changes might be based on the direct disturbances of
the intimate mechanisms of declarative memory at the level
of hippocampus.

We might be suggest that disturbances in learning
and memory of passive avoidance in high immobility
“depressive” rats can be related to the dysfunctioning of
brain cholinergic system, but the data existing for today
in this relation are not equivocal. Namely studies on the
rats of Flinedr’s Sensitive Line with the use of foot shock
as a motivational stimulus represented data about the
big complexetes in the learning of fear motivated active
avoidance task [22] and unchangeability of fear motivated
passive avoidance learning and memory [23].

Similar indicators of performance was obtained as well
as in Flinder’s sensitive and Flinder’s resistence lynes
of rats in the food mitvaited task. Therefore there are no
stable proofs about the character of cognitive disorders in
basic conditions for Flinedr’s sensitive line rats and it is
underlined also by the new data showing that these rats
are not differ from the rats of Flinder’s resistence lyne
by the spacial working memory in the Moris water maze
[33]. If we remember that the optimal level of cholinergic
tone is vital for the optimal functioning of brain structures
[18,29] it can be assumed that disbalance in the functioning
of multiple neurobiological systems might produce
dysfunction of cholinergic system which in turn might be
the basis for a various disorders. Both stress and depression
are related to cholinergic dysfunction and structural and
functional changes in many regions of brain [1,6,28].

Other authors have shown earlier that bad performance
in passive avoidance task is accompanied by reduction of
choline content in hypertensive rats in comparison with
normotensive ones. These results suggest that dysfunction
in cholinergic system, even partly, is responsible for
the worsening of learning ability in animal models of
depression. It was also shown that opposite swimming
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behavior in FST can be parallel with some differences in
cognitive performance, more pricasely with the spatial
working memory [20]. Relationship between memory
disturbances in MDD and modification in the functioning
of brain cholinergic system requires future researches in
animal models of depression.

In conclusion, high immobilization “depressive” rats perform
passive avoidance declarative mrmory task at the chance
level that is a direct indicator for the serious disturbances of
declarative memory mechanisms in “depressive” rats selected
in FST according to the level of immobility.
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SUMMARY

CHARACTER OF THE CHANGES IN FEAR
MOTIVATED DECLARATIVE MEMORY IN THE
HIGH IMMOBILIZATION “DEPRESSIVE” RATS

Nachkebia N., Shavgulidze M., Babilodze M.,
Chkhartishvili E., Rogava N.

1. Beritashvili Center of Experimental Biomedicine, Lab.
Neurobiology of Sleep-Wakefulness Cycle, Thilisi, Georgia

Present study investigated possible differences in the
learning and memory of declarative memory task in rats
selected according to the differences in immobilization
response that is in high immobilization “depressive” and
low immobilization “non-depressive” rats. Understanding
the character of learning and memory disturbances in basal
conditions of animal models of depression is still very
topical for more intimate definition of the pathophysiology
of major depressive disorder and appropriate searching the
ways of its correction. Experiments were carried out on the
adult white wild rats (with the weight 200-250 g, n=20).

Selection of rats according to the level of immobilization
was made by means of forced swim test. Learning and
memory disturbances were studied using passive avoidance
test that is fear motivated one trial declarative memory task.

It was shown by us that 100% of low immobilization
”non-depressive” rats remember painful stimulation and
therefore they are not enter in the dark compartment
during whole period of observation during testing session.
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Behavior of high immobilization “depressive” rats is not
similar in passive avoidance camera; 50% of “depressive”
rats, with long escape latency during training session (92+10
sec), remember painful stimulation during testing session and
therefore they are not enter in the dark compartment during
whole observation period. The remaining 50%, that are not
differ significantly from the low immobility “non-depressive”
rats by the latency of escape (5+1 sec) during training session,
are not able to remember painful stimulation during testing
session and therefore they enter in the dark compartment with
shortest escape latency (6+1 sec).

In conclusion, high immobility “depressive” rats perform
passive avoidance declarative memory task at the chance
level that is a direct indicator for the serious disturbances
of declarative memory mechanisms in “depressive” rats
selected in forced swim test according to the level of
immobility.

Keywords: passive avoidance, forced swim test,
“depressive” rats.

PE3IOME

XAPAKTEP UBMEHEHUM JEKJAPATUBHOM
MAMSTH, MOTUBUPOBAHHOM CTPAXOM, ¥
“TENIPECCUBHBIX” KPBIC C BBICOKHUM YPOB-
HEM UMMOBUWJIN3ALIUU

Hauxeous H.T., HlaBryaunze M.A., baounonze M.P.,
YUxaprumsuian E.B., Porasa H.O.

Llenmp skcnepumenmanvrot ouomeouyunvt um. U.C.
Bepumaweunu, nabopamopus Helpobuorocuu yukia
600pcmeosanue-con, Tounucu, I pysus

W3yuenue xapakrepa KOTHUTUBHBIX HAPYILICHUH HA )KUBOT-
HBIX MOJICJISIX JICNIPECCHU B 0a3ajJbHBIX YCIOBHUSIX IO Ceil
JICHD SIBJISICTCS aKTYaJIbHBIM JUIsl BBISICHEHUsI MaTo(pu3no-
JIOTUH OCHOBHOT'O ICIIPECCHBHOIO 3a00JICBaHUS U IOUCKA
IIyTEeH €ro KOPPEKLUH.

[enpr0 JaHHOTO UCCIIEAOBAHUS SIBUJIOCH OIPE/ICIICHHE BO3-
MOYKHBIX pa3JInuuii B 00y4EHUH U IAMSITH JIeKJIapaTUBHOI
3a/1aud MEXy “HeleNpPEeCCUBHBIMU’ KPBICAMU C HU3KUM
YPOBHEM HMMOOMITU3AIINY 1 “AeNPECCUBHBIMU ™ KPbICAMH
C BBICOKUM YPOBHEM UMMOOMIIH3ALIUH.

DKCHepuUMeHTH TpoBeaeHbl Ha 20 mosoBo3pensix Oe-
JeIX AUKUX Kpbicax BecoM 200-250 rp. Cenekuust Kpbic
C y4eTOM ypOBHS MMMOOMIM3AIUU NPOU3BOAUIACH
MOCPEACTBOM TeCTa NMPUHYAUTENbHOro IjaBanus. Ha-
pylIeHHsT 0Oy4YEHUs] M MaMsITH U3Y4aJuCh MOCPEACTBOM
TecTa MacCHBHOIO M30eraHusi, MPeJCTaBISAIONIer0 CO-
00l 3amady JCKIapaTHBHON MaMsTH, MOTHBUPOBAHHOM
ctpaxoM. ITokazano, uro 100% “HenenpeccUBHBIX KPBIC
C HU3KHM YPOBHEM MUMMOOHIIHM3AIUK TOMHST OoJieBOE
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pasapakeHue, MOoJyueHHOe B TPEHUPOBOYHOM ceccuu, 1
MIOATOMY B TECTOBOW CECCHM HE BXOAST B TEMHBIH OTCEK
KaMephbl TAaCCUBHOTO n3beranus. “JlenpeccuBHbIC” KPHICHI
C BBICOKAM YPOBHEM UMMOOUIM3AIINN BEIYT ceOs HCOIU-
HaKoBO - 50% M3 HUX, C TPOIOIKUTEIBLHBIM JATEHTHBIM
nepuoaoM (92+10 cex.) BXona B TEMHBIM OTCEK KaMephl,
B TPEHUPOBOYHOH CECCHM MOMHAT 00JIEBOE pa3IpakeHue,
noJy4eHHoe 24 yaca Ha3aj, ¥ MO3TOMY HE BXOJAT B TEM-
HBII OTCEK KaMepsl B TecToBOM ceccunt. OctanbHble 50% ¢
KOPOTKHM JIATEHTHBIM TIEPUOJIOM BXOJIa B TEMHBIH OTCEK
KaMepbl B TPEHUPOBOYHOM CECCUH HE TOMHSAT 00JIEBOTO
pasnpaxkeHus, MOJIyYeHHOTO 24 yaca Ha3al, U ObICTPO
(61 cek.) BXOJAT B TEMHBIH OTCEK KAMEPBI.

Takum 06pazom, “menpeccuBHbIC” KPBICHI C BHICOKHM
YPOBHEM HMMOOUIN3AIMH BBITIOJIHSIOT 33/1a4y TACCUBHOTO
n30eranus Ha CiIly4aifHOM YPOBHE, UTO SIBJISCTCS IPSIMBIM
MoKa3aTesieM HapyLICHHs MEXaHHU3MOB JIEKJIapaTHBHOM
MaMATH Y “IIeIPECCUBHBIX KPBIC, OTOOPAHHBIX 10 YPOBHIO
UMMOOMITU3AIINY B TECTE MPUHYIUTEILHOTO TUIABAHUSL.
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C oTKpBITHEM aHTHOMOTHKOB IMOSIBUJIACh HaJeXKJaa Ha
JIMKBUJIALIMIO TSDKENBIX MH(eKuid B xupypruu. OnHako,
y’Ke TIepBble KIMHUYECKHE UCCIECAOBAHMS M0 MCIOIb30-
BaHMIO aHTHOMOTUKOB MPU XUPYPrHYECKUX ONEparusx,
npoBe¢HHbIE B 50-¢ ro/bl MPOIIOTO CTOJETHUS, BEISIBUIN
orcyTcTBUe onpenenénnoro addekra. bonee Toro, 66110
OTMEYEHO HEKOTOPOE TOBBIINICHHE YaCTOTHl Pa3BUTHS
YCTOMYMBBIX ITAMMOB. B TO 5k€ Bpemsi, OT/IeJIbHbIE aBTOPbI
HOATBEPXKAAMH dPPEKTUBHOCTh aHTHOMOTUKONIPOHIIAK-
TUKH ITPH KOHTAMUHHUPOBAHHBIX U TPSI3HBIX paHax, HO HE
peKOMEeHI0Bau €€ MPHU YUCTHIX oneparusix [10].

B HacTos1ee BpeMst HAOIFOIAeTCsl OTHOCHTETBHOE YBEIH-
YEHHE YaCTOTHI TSHKEIBIX XUPYPriuuecKuX HHMEKIHA, 4TO
00yCJIOBIICHO pa3HOOOPa3HbIMU IPUYMHAMH, B TOM YHUCIIE,
BO3pACTaHUEM CIOKHOCTH U JUTUTEIBHOCTH OIEparuii,
MIPEKJIOHHBIM BO3PaCcTOM IAIMEHTOB, HOBBIMU IIPOLICAY-
paMu U XUPYPTUYCCKUMHU MaT€puajlaMu, YBCINYCHUCM
KOJTMYECTBA OMEpaInii Mo mepecajke OpraHoB, a TaKKe
60ﬂee HWHBA3WBHbBIMU JHUArHOCTUYCCKUMU U He'{e6HLIMI/I
BMeriareiabcTBamu [ 16].

Heo0xomiMo OTMETHTB, YTO B 9THOJIOTUYECKOH CTPYKTYpe
THOMHO-BOCHAINTEIBHBIX [APAIPOTE3HBIX MH(EKLNH rociie
SHJIONPOTE3UPOBAHUS KPYITHBIX CYCTaBOB U MH(EKIHIT 00-
JIACTH XUPYPrHYECKOro BMEIIATENbCTBA ITOCIIE OCTEOCHHTE3a
JUIMHHBIX TPyO4aThIX KOCTEH, MEPMaHEHTHO MPOHCXOMIST
W3MEHEHHs B BUI0BOM COCTaBE MUKPOOPraHU3MOB. DT U3~
MEHEHHS MOT'YT OBITh 00YCIIOBIICHBI Pa3HBIMHU TPUYMHAMH, B
YaCTHOCTH, BO3pACTAHHEM ITPHUMEHEHHSI aHTHOAKTEPHaTbHbIX
HpenaparoB, 0COOCHHO MPEnaparoB HIMPOKOTO CIIEKTpPa JIeH-
ctBus. VX OCCKOHTPOILHOE UCTIONb30BAHKE B KIIMHHYCCKOM
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MPaKTHKE TPUBEJIO HE K CHIXKCHUIO YacTOThl MH(EKIH-
OHHBIX OCJIO’)KHEHHMH, a K BOSHUKHOBEHHUIO PE3UCTEHTHBIX
MHKPOOHBIX HITaMMOB. Ha aHTHOMOTHUKOPE3UCTEHTHOCTD
MHKPOOPIaHW3MOB BIUSIET PsiJl (PAKTOPOB: MaciuTalObl Hc-
TOJIb30BAHMS [IPOTUBOMHUKPOOHBIX MPEMIAPATOB; H30BITOYHOE
MPUMEHEHHE OT/IEITBHBIX PEACTABUTEIICH HEKOTOPBIX IPYIII
AQHTHOMOTHKOB; COOTHOILICHHE MEKITY ITPO(UIIAKTUYECKUM H
TEepareBTUYECKUM IIPUMEHEHHEM aHTHOMOTHKOB; OTHOIIICHHE
MOHOTEpAITUH K KOMILICKCHOW TEparuu; Mephbl 1o 00pboe ¢
unpekiwmeii [5,6,8].

Yeunusi McciepoBaTeliell HalpaBIeHbl Ha pa3padboTKy
PESKMMOB aHTHOMOTUKONIPO(DUIIAKTUKN M MOBBILICHUIO &
s dexruBrocTH [6]. [Ipu aTOM, CaeayeT pa3iuvaTh aHTU-
OMOTHKONIPO(UIIAKTUKY ¥ aHTUOMOTHKOTEPAIIHIO — KaK
OMITUPUUECKYIO, TAK U PAIIMOHAIBbHYI0. AHTHOAKTEpUaIIb-
Hast TpO(UIIAKTHKA OCHOBaHA Ha MPHUHIIMIIC: MUKPOOHOE
00CceMeHEHHE OTIePaLIOHHOI PaHbI SIBJISETCS IIPAKTHYCCKH
Hen30eKHBIM, Aa)e ITPU UIealIbHOM COOJTIO/ICHUH TIPaBHIT
ACeNTHKH M aHTUCEeNTHKH. VcXoas U3 3TOro mpuHIMIIA,
CyTh COBPEMEHHOW aHTHOMOTHUKONPOPUIAKTHKH 3a-
KJIIOYAeTCs B CO3JaHUM HEOOXOIMMBIX KOHIICHTpAIUii
mpernapara B TKaHSIX ¢ MOMEHTa BO3MOYKHON MHUKPOOHOM
KOHTaMHHAIMU ¥ JAJIbHEHILIeM MO/I/Iep>KaHnH 3TOTO YPOB-
HSl Ha NPOTSHKCHUU HEKOTOPOTO MPOMEXKYTKa BPEMEHH
(3aBHCsIIErO0 OT BpEMEHHU reHepanuu Oakrepuii). Llenbio
AHTUOMOTHKONIPO(UIIAKTUKY CYUTACTCS TIPEJOTBPAIICHUE
pa3BUTHs MHPEKIHMH 00JIACTH XUPYPrUUeCKOro BMelIa-
TEJILCTBA, YMEHBIIIEHHE T0O0YHBIX 3()(PEKTOB, CBA3aHHBIX
¢ IpuEMOM aHTHOAKTEPUATLHBIX ITPENapaToB, 3aMe/JICHUE
CEJIeKIIMU PE3UCTEHTHOH MUKPOQIIOPbI, CHIIKCHUE CTOU-
MocTH nedenus [4,9,12].
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Pemienue o Ha3HAYEHUN aHTHOMOTUKOB € poduakTryec-
KOW HEJIBI0 JIOJDKHO 0ajJaHCUPOBATh MEKY JKEIaeMbIM
HEME/JICHHBIM KJIMHUYECKUM YCIIEXOM, BO3MOXKHBIMH
OOOYHBIMH AP PEeKTaMH U HEOIArONPUSTHBIM BIUSHUEM
Ha SKOJIOTHIO MAaIMeHTa U cTanroHapa B renom. [Ipu un-
CTBIX ONEPAHIX aHTUOMOTHKOIIPOPHIAKTHKA OOBIYHO HE
MOKa3aHa, TaK Kak e€ IPOBeICHUE CYIIECTBEHHO HE BIHSET
Ha 4acTOTy Pa3BUTHs MH(EKIMOHHBIX OCIIOKHEHHUH H, B
TO K€ BpPEMsl, MOBBIIIAET BEPOSITHOCTh PAa3BUTHUS HEXe-
JIaTeNbHBIX PEaKLUUi U ynopoxeHus jaedeHus. OaHako, B
cilyyasix, Korja HHQEKINOHHbBIE OCJIIOHEHHS HE YacThle,
HO MX TOCJIE/ICTBHS MOTYT OBITh KaracTpopUYECKUMHU, a
CTOMMOCTh COOTBECTBYIOIIMX JIeYEOHBIX MEPONPUSTHIL
- BeCbMa 3HAUUTEJIbHBIMH, aHTHOMOTHKONIPO(DUIAKTHKA
pexoMeHjoBaHa. FIMEHHO K TakuM OIepaiusM OTHOCST
SHJIONIPOTE3UPOBAHIE KPYITHBIX CyCTaBOB M OCTEOCHHTE3
JUIMHHBIX TpyO4arsix kocted [2,7,15]. Ilpu snponpore-
3MPOBAaHUM, CPEIM XUPYPIOB HINPOKOE PACTIPOCTPAHEHHUE
MoJTydmnIia cxema npoUIaKTHK1, OCHOBaHHAsl Ha coYeTa-
HUM CHCTEMHOTO BBEICHHSI aHTHOMOTHKOB U JI00aBJICHUH
aHTHOMOTHKA B IEMEHT. AHTHOMOTHKH, CMEIIaHHbBIE C
LIEMEHTOM, OBICTPO CO3/aI0T BBICOKYIO JIOKAJIbHYIO KOH-
LEHTPAIMIO yXKE B MEPBbIE CYyTKU M UX NPHUMEHEHHUE CO-
MIPOBOYKIAETCSI MUHUMAJIbHBIMU CUCTEMHBIMU d(h(hexTamu
WJTH TTOJTHBIM UX OTCYTCTBHEM. CUMTaeTCsl, 4TO aHTHOMOTHK
BBICBOOOXK/IAETCSI MEJVICHHO, B TEYCHUH HEJIEIIb, MECSIICB
Wi 1axe Jiet. Microsp30BaHue Takoro BapuaHTa aHTHONO-
TUKONPO(HIAKTHKY TIO3BOJISIET COKPATUTD OoJiee 4eM B 1,5
pasa 4acToTy NMPOBEJICHUS] PEBU3HH, CBI3aHHOM ¢ MH]EK-
LIUEH, 110 CPAaBHEHUIO C UCIIOIb30BAHUEM ATUX METO/IOB B
otnenbHOocTH [3,11,13].

[Ton anTHOMOTHKOTEpanueil moapazymMeBaeTcs IpuMeHe-
HUE aHTHOAKTEepHAIbHBIX MpernapaToB Oosnee 24 4acoB B
rocneonepainuonHoM nepuose. [Tokazanuem ams anHTuomno-
TUKOTEPATNHU MTOCIIE OTIEPALUH SABISAETCS BOSHUKHOBCHHE
KJIMHUYECKHU BBIPAKEHHBIX TIPH3HAKOB HH(EKIIMOHHBIX OC-
noxxHenuit. Lupokuii ciektp Bo30yauTeneii u cTeneHb ux
YCTOHUYMBOCTH K Han0OoJIee UCIONb3yeMbIM aHTHOMOTHKAM
OIpeeIsIeT 3HAYMMOCTh JTA00PATOPHOI! IMarHOCTUKH, pe-
3yJIbTaThl KOTOPOH MPEACTABIAIOT OTPOMHOE 3HaUCHHE MPU
BBIOOpE aHTHOAKTEPHATIBHBIX ITpenapaToB. JlaboparopHas
JIMarHOCTHKA BO30OY/IMTEIEH JIOJDKHA JISKaTh B OCHOBE pa3-
pabOTKH U UCTIOJIBb30BaHHKSI CTAPTOBOTO MPOTOKOJIA AP dek-
TUBHOIM aHTHOMOTUKOTEPAIIMU B KJIMHUYECKOH MpPaKTHKE
BpauaMi CTallMOHAapa B MOCJIEONEPANMOHHOM NEpHO/E
IIPU TOSIBJICHUH TPU3HAKOB Pa3BUTHsI MH(EKIIMOHHOTO
OCIIO)KHEHHSI B 00J1aCTH XUPYPrUYE€CKOr0 BMEIIaTeIbCTBA.
Crporuii KOHTPOJIb 00OCHOBAHHOCTH HAa3HAYCHUS aHTHU-
OMOTHKOTEpAIMK COCTABIISET BAXKHYIO YacTh CHCTEMBI
HHQPCKIIUOHHOTO KOHTPOJIS B cTanuonape [ 14].

Hcxonst U3 BBIMIEH3IIOKEHHOTO M YUYHUTHIBAsA, YTO OJHUM
13 BOKHEUIINX KOMIIOHEHTOB MH(EKIIMOHHOTO KOHTPOJIS
BOOOIIE M, B YaCTHOCTH, B TPABMATOJIOIMU U OPTOIIEINH
SIBIIIETCS MPOBECHNE MUKPOOHOIOTHYECKOT0 MOHHUTO-
pHUHTa, KOTOPBII CO37aeT yCIOBUA NS paluOHAIbHON
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poTanuy aHTHOMOTHKOB, LENBIO JaHHOTO MCCIEIOBAHUS
OBLJIO OMNpeseNieHne aHTUOMOTHKOUYBCTBUTEIBHOCTH/
PE3UCTEHTHOCTH MUKPOOHBIX IITAMMOB, BBIJEICHHBIX
OT MAIMEeHTOB IOCJIe MEPBUYHOTO SHAOMPOTE3UPOBAHUS
Ta300eJpEHHOr0 CyCTaBa U II0CJIe OCTEOCUHTE3a IIMHHBIX
TpyO4aThIX KOCTEH, a Takke MpoOd BHYTPEHHEH cpeabl
TPaBMAaTOJIOTHYECKOTO CTallMOHAapa.

Martepuaa u Meroabl. M3yden 451 mramMm pa3HBIX
BHJIOB MUKPOOPTAHU3MOB, BBIJICIEHHBIX OT IMAI[CHTOB,
KOTOPBIM OBUIO TPOBEACHO MEPBUYHOE YHAOMPOTEIUPO-
BaHHE Ta300eJPEHHOT0 CyCTaBa U OCTEOCHHTE3 JJTMHHBIX
TpyOuaThIX KOCTEH, a Takke U3 Ipod BHYTPEHHEH Cpeibl
TpaBmatosorudeckoro genapramenta 0.0.0. «llentp
HEOTJIOXKHOIN XUpypruu u TpaBmarosorum» B 2015-2016
rr. OnpeencHue YyBCTBUTEIIBHOCTH/PE3UCTCHTHOCTH K
AQHTHOMOTUKAM Pa3HbIX IPYIIT IPOBOAMIIOCH C UCIIOIb30Ba-
HUEeM AucKoar((y3HOHHOTO METO/Ia K METOIa CEPUUHBIX
pa3BezneHuil Ha TBEPAOI muTarensHoOu cpexe [1].

Pe3yabTaThl U ux 00cy:kaeHue. B pesynsrare nposeieH-
HOTO HCCJICIOBAaHUS YCTAHOBIICHO, YTO B 3THOJIOTMYECKOI
CTPYKTYpE BBIJIEIEHHBIX MUKPOOPTaHu3mMoB (Bcero 451
HITaMM) TPaMIIOJIOKUTEIbHbIE MUKPOOPraHU3MBbI (299
HITAMMOB) JOMUHHUPOBAJIM HaJl TPaMOTpULaTeNbHBIMU (152
HITaMMa) o4t B 2 pasa.

I'pammnonioxkuTebHass MUKpoQIopa ObUTa MpeacTaBICHA
MITAMMAaMH 30JI0THCTOTO ¥ STTHIEPMATBFHOTO CTaQHUIOKOK-
KOB, 9HTEPOKOKKOB U JIPOXIKECIIOMOOHBIMH TPHOaMH pojia
Candida. ITo yacToTe BCTpe4aeMOCTH TPAMIIOJIOKHUTEIb-
HbIC MHKPOOPTaHU3MbI PACTIONOKUINCH B CIEAYIOIICH
nocyeaoBarenbHOCTH: S. aureus — 155 (51,84%+2,89), S.
epidermidis — 78 (26,09%=2,54), Enterococcus faecium
— 31 (10,37%=1,76) u wmrammel Candida albicans —
35 (11,71+£1,87). Uto xacaeTcs rpaMOTPHULIATEIbHOM
MUKPOQIIOPHI, TO 3Ta CTPYKTypa Oblia mpeacTaBicHa
Pa3HbIMU MI/IKpOGHI)IMI/I BUAAMHM U IO 4aCTOTEC BCTpCHa-
€MOCTH BBISIBHJIACH CIEAYIOIIAs MOCIE0BATEIbHOCTE:
E. coli — 61 (40,13%+3,98), Pseudomonas aeruginosa -
46(30,26%+3,73), Proteus mirabilis — 17 (11,18%+2,56),
Acinetobacter baumanii — 12 (7,90%=*2,19), Serratia
marcenscens — 7 (4,61%=1,70), Enterobacter spp. — 5
(3,29%=1,45) u Klebsiella pneumoniae — 4 (2,63%=+1,30).
Pesynbrarhl M3yueHHs] PE3UCTEHTHOCTH/ 4yBCTBUTEIBHO-
CTH K pa3HbIM I'pyIiramM aHTI/IGI/IOTHKOB rpaMIIOJIOKHUTCIIb-
HOUM MUKpOQJIOpBI PeICTaBlIeHbI B Ta0uIe 1, U3 KOTOPOii
BH/THO, YTO IITAMMBI 30JI0THCTOTO CTA(DHIOKOKKA MPOSIBIIS-
JIM BBICOKUH YPOBEHb YyBCTBUTCIIbHOCTH K BAHKOMHUIIUHY,
UMpoQIIOKCaIuHy, e otakcumy, nedenumy, nedypokcu-
My, 1iea3onnHy, aMOKCHKIIABY U aMHUKAIIUHY, B TO BPEMsI
KaK K NICHUIWJIJINHY, TCHTAMUIIUHY, aMIIUITWJINHY U JIMH-
KOMUIIMHY BBISABJICH BBICOKUM YPOBEHb PE3UCTCHTHOCTH.
HpaKTI/ILIeCKI/I TakK K€ BCJIU 06651 B OTHOIICHUHN NU3YUCHHBIX
aHTI/IGI/IOTI/IKOB mMTaMMBbI SIHJICPMATIBHOT'O CTa(bI/IJ'IOKOKKa.
Uro kacaeTcs IITaMMOB YHTEPOKOKKOB, TO B 100% ciydaes
OHU MTPOSABJIATIA PE3UCTCHTHOCTD K JIMHKOMHUIIUHY, a BBICO-
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KU YpOBEHb PE3UCTCHTHOCTH TPOSIBIISUTH K TEHUIIMIUTUHY
u reHtamunuHy. CpeiHUI ypOBEHb PE3MCTCHTHOCTH
9HTEPOKOKKH MPOSIBIISUIN B OTHOIICHUM BAHKOMHIINHA, 111~
npoduiokcaluta, nedorakcuma, nedemnuma, nedypokcuma
Y KJIMHJIAMHIHA. BBICOKMI yPOBEHb 4yBCTBUTEIBHOCTH
SHTEPOKOKKH MPOSIBIISUIM K aMIULWIINHY, aMOKCHKJIa-
BY, iedazonuny u amukarnuny. Ciaeayer OTMETHTh, 4TO
Cpely MalMeHTOB, Y KOTOPBIX ObliIa BISBICHA aJUIEPTHs
Ha B-JaKTaMHble aHTHOMOTUKH, HECMOTPSI Ha CPEJHUIN
YPOBEHb PE3UCTEHTHOCTH K KJIMHIAMHIUHY, TPUXOIHU-
JIOCh MCIIOJIb30BaTh ATOT aHTHOMOTHK. UTO Xe Kacaercs
HITAMMOB JPOXOKENION00HBIX rpruboB poaa Candida, onu
MIPOSIBIISUTH PE3UCTEHTHOCTH K HUcTaTuHy B 100% ciyuaes,
K 1eBopuHY - 91,43%, cpeaHuit ypoBeHb pe3UCTEHTHOCTU
BBISIBJICH K KETAaKOHA30I1y, CPABHUTEIBHO 3()(DEKTUBHBIMH
okazanuck quduirokan u amporepunyH B.

Pe3ysbrarsl U3yueHuUst pe3UCTEHTHOCTH/4yBCTBUTEIILHOCTH
K pPa3HbIM TpyNNaM aHTHOMOTHKOB IPaMOTPHUIIATEIbHBIX
MHUKPOOOTaHU3MOB ITPE/ICTaBIIeHbI B Tabmuie 2. Kak BuHO
M3 ATOM TAaOIHUIIbI, IITAMMBI KHIIEUHOH manouku B 100%
CIIy4aeB MPOSBIAIN PE3UCTEHTHOCTh K T€HTaMUIUHY.
Bricokuil ypoBEHb PE3UCTEHTHOCTH BBISBIICH TaKXKE K
amnuuInHy. Clneayer OTMETHTh, YTO BBICOKHI ypo-
BEHb YYBCTBUTEIHHOCTH KUIIEYHOH MaJIOYKH BBISBIEH K
aMHKalMHY, aMOKCHUKJIaBy, Lie(Tazuanmy, neypoKkcumy,
neomnepasony, nedasonnny, nehTPUAKCOHY U Ie(ernu-
My. Uro kacaercs kapOareHeMoB 1 (PTOPXMHOJIOHOB, TO K
MIPECTABUTEIISAM ITUX TPYII PE3UCTEHTHOCTH ObLIa yCTa-
HOBJICHA B €IMHUYHBIX ciiy4asx. [lITamMmmbl cHHErHOMHOM

MaJIOYKH «TPAIMIUOHHOY» TIPOSIBIISUIN PE3UCTEHTHOCTH B
100% cimy4aeB K TeHTaMUILIUHY U aMIALIULIHHY. CpeaHuit
YPOBEHb PE3UCTECHTHOCTH ATH IITAMMBI IPOSIBIISLIIN K aMH-
KallMHY ¥ aMOKCHKJIABY ¥ CPAaBHUTEIILHO HU3KHI YPOBEHb
PE3UCTEHTHOCTH - K edargocrnopuHaM, GTOPXUHOIOHAM
u kapOareHeMam.

Jpyrue npeacraBuTenu rpaMOTpULATE]IbHON MUKPO-
toper, Takue, kak Klebsiella pneumoniae, Enterobacter
spp., Proteus mirabilis, Serratia marcescens, Acinetobacter
baumannii, NpOSIBISUIM BBICOKHH YPOBEHb UyBCTBUTEIb-
HOCTH B OCHOBHOM K TIPE/ICTaBUTENISIM (PTOPXUHOJIOHOB
KapOareHeMoB, a TaK)Ke K HEKOTOPBIM 11e(haioCIIOpHHAM.

[Tpu npoBeneHNH Hccie0BaHUs HAOIIONAN0Ch, YTO Ha
MPAaKTHKE JJOBOJIBHO YaCTO HMEET MECTO HEKOPPEKTHOE
MPUMEHECHHE XOPOIIO H3BECTHBIX OCHOBHBIX PUHIIUIIOB
AHTUOMOTUKONIPO(HMIAKTUKN U aHTUOMOTHUKOTEPAITHH,
uMest B BUAY Kak 1oJ100p Mpernaparo, ONpeAeIeHue 103,
BpEMs BBCACHHUS U JJIUTEIbHOCTh MPUMCHCHUS, TaK U
yuéT mpoduiis 0e30MacHOCTH, yA00CTBO IS MalUCH-
TOB U CTOUMOCTB. BCE 3TO, B KOHEUHOM CUETE, CHUIKAET
¢ dextuBHOCTD JieueHus. ClenyeT TakKe OTMETHTh,
YTO PEKOMEH/IAIIMH, OCHOBAHHBIC Ha MEXJyHApPOIHBIX
HCCIICIOBAHUIX, TOJIXKHBI IPUMCHSITCS XUPYPraMu, KIu-
HUYECKUMU (papMaKoIoraMyu U MUKPOOHOJIOTaMHU TOJIBKO
MOCJIe UX aJaNnTalrui K MECTHBIM YCIOBHSIM, IPUUEM, C
00513aTeIIbHBIM YYETOM YPOBHS JIOKAJIbHOM PE3UCTCHTHO-
CTH MHUKPOOPTaHU3MOB K HCITOJIb3ySMbIM aHTHOHOTHKAM.
Tabruya 2. AHMuOUOMUKOPE3UCTNEHMHOCHb 2PAMOMPU-

Ta@mua 1. AHmu6u0mul<opesucmeymﬁocmb CPAMNONIOHCUMENIbHBIX MUKPOOP2AHUIMOB

S.aureus S.epidermidis E.faecium C.albicans
AHTHOHOTHKH n=155 n=78 n=31 n=35
abe. (%) abe. (%) abe. (%) abe. (%)
[Menumnnux 150 (96,77) 78 (100) 29 (93,55) -
I'enTamunmx 148 (95,48) 75 (96,15) 19 (61,29) -
AMIUTMITAH(aMOKCHIIAIUIAH ) 135 (87,10) 78 (100) 2 (6,45) -
Knuagamunus* 71 (45,81) 38 (48,72) 12 (38,71) -
Bankomuix 5(3,23) 6 (7,69) 10 (32,26) -
[unpoduokcarmx 7 (4,52) 5(6,41) 13 (41.94) -
Ledorakcum 10 (6,45) 6 (7,69) 12 (38,71) -
Ledazonun 9 (5,81) 5(6,41) 2 (6,45) -
Hedenum 5(3,23) 3 (3,85) 11 (35,48) -
Hedypokcum 12 (7,74) 5(6,41) 17 (54,84) -
AMOKCHKIIaB 6 (3,87) 4 (5,13) 2 (6,45) -
JInakoMuIH 119 (76,77) 65 (83,33) 31 (100) -
AMUKaIH 14 (9,03) 9 (11,54) 2 (6,45) -
Hucrarun - - - 35 (100)
JleBopun - - - 32 (91,43)
Judmokan - - - 2(5,71)
Kerakonazon - - - 11 (31,43)
Amdorepunyn B - - - 5(14,29)

* - KIUHOAMUYUH NPUMEHSIU NPU AJIepeUl Ha [-1aKmamHble AHmUuOUOmMuKY
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aoc. (%) aoc. (%) | aodc. (%) | a6c. (%) | abe. (%) aoc. (%) | ade. (%)
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Meponem 0 5(10,87) 0 0 0 0 0

BrimeckazanHpiM enié pa3 MOATBEPKIAETCS 3HAYUMAs
OB MUKPOOHOIIOTHIECKHX JTa00paTopuii, KOTOPHIE TIPH-
3BaHBI OCYIIECTBIATH OJJHY N3 BAXXHEHIIINX COCTABIISIONINX
WH(GEKITMOHHOTO KOHTPOJIA C IeNbI0 00phOBI ¢ MH(pEK-
IIMOHHBIMH OCJIO)KHEHHSIMH - MPOBEICHUE TTOCTOSHHOTO
MHUKPOOHOJIOTHYECKOTO MOHUTOPHHTA B OTAEIBHO B3SITBIX
CTalMoHapax, 4To, B YaCTHOCTH, MO3BOJISIET TIPOBOINTH B
HUX () (HEeKTUBHYIO POTAIMI0 aHTHOAKTEPHAIBHBIX Tpe-
1aparoB.
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SUMMARY

ANTIBIOTIC SENSITIVITY/RESISTANCE OF MICROBIAL STRAINS ISOLATED
IN TRAUMATOLOGICAL DEPARTMENT

'Avazashvili N., 2Imnadze P., *Mchedlishvili I., “Gachechiladze Kh.

IL.T.D. “Centre of Urgent Surgery and Traumatology”, Thilisi; *National Centre for Disease Control and Public
Health (NCDC), Thilisi, 3Thilisi State Medical University, Direction of Public Health,
Department of Epidemiology and Biostatistics, *Thilisi State Medical University,
Direction of Pathology and Forensic Medicine, Department of Microbiology, Georgia

In this article, there are given data of study for antibiotic
sensitivity/resistance of gram-positive and gram-negative
representatives of different microbial species, isolated
from patients after primary hip replacement and osteo-
synthesis of long bones, which had post operative infec-
tious complications, and also isolated from samples of
traumatology department environment. Identification of
sensitivity/resistance to antibiotics was performed with
use of two methods - disc diffusion and serial dilution
on solid nutrient media. It was found, that gram-positive,
as well as gram-negative microorganisms had high level
of resistance to several penicillins and aminoglycosides.
Gram-positive microorganisms had high level of sensitiv-
ity to vancomycin, ciprofloxacin, amikacin, amoxiclav,
cefazoline, cefuroxim, cefotaxim and cefepim. Gram-

negative microorganisms had high level of sensitivity to
representatives of ftorhinolones, carbapenems and sev-
eral cephalosporins. Strains of Candida albicans, showed
100% resistance to nistatine and comparatively high
level of sensitivity to such antifungal drugs as diflucan,
ketakonasol and amphotericin B. Performed studies once
more confirmed significance of microbiological laborato-
ries, which have to be main components of infectious con-
trol to dial with infectious complications - performance
of permanent microbiological monitoring in separately
taken hospitals, that in particular enables effective rota-
tion of antibacterial drugs in that hospitals.

Keywords: microbial strains, antibiotic sensitivity/resis-
tance.
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AHTUBUOTUKOYYBCTBUTEJBHOCTB/PE3UCTEHTHOCTb MUKPOBHBIX IITAMMOB,
BBIJIEJIEHHBIX B TPABMATOJIOT'MYECKOM JEITAPTAMEHTE

'AsazamBuin H.H., *Umuanze I1.T, *Muermmmsuim U.M., ‘I'aueuninanze X.D.

10.0.0. «llenmp neomuosicnoil xupypeuu u mpasmamonozuuy, Tounucu, *Hayuonanouviii yenmp xonmpons onesmuel
u 0bugecmaenno2o 300poewst, Tounucu; *Tounucckuil 20cy0apCmeeH bl MEOUYUHCKUL YHUBEPCUMen,
Hanpaegienue oduecmeeHHo20 300p06bs, OeNnapmameHm SNUOEMUONO2UU U OUOCATNUCTIIUKU,
*Tounuccruil 20cy0apcmeentblil MEOUYUHCKUL YHUBEPCUMEM,

Hanpasjienue namonocull u cyoebHoll MeOuyuHvl, denapmamenm mukpoouonoauu, I pysus

B crarbe nmpuBeneHbl pe3ylbTarThl U3y4YeHHUs aHTHOHO-
THUKOYYBCTBHTEIBHOCTH/PE3UCTEHTHOCTH I'PAMIIOIOKH-
TEJIBHBIX ¥ TPAMOTPHIIATENIbHBIX TPEICTABUTENEH PAa3HBIX
BHUJIOB MUKPOOPTraHU3MOB, BBIIEIEHHBIX OT MAlUEHTOB C
[OCTONEPAMOHHBIME UH(DEKIIMOHHBIMU OCJIOKHEHHSIMHU
T10CJIe TIEPBUYHOTO SHI0NPOTE3UPOBAHHUS Ta300€JPEHHOTO
CyCTaBa U OCTEOCHHTE3a JUIMHHBIX TPyO4YaThIX KOCTEH, a
TaKke U3 Npo0 BHYTPEHHEH Cpe/bl TPaBMATOJIOIHYECKOTO
JenapraMmeHTa. YyBCTBUTEIbHOCTB/PE3UCTEHTHOCTh K
aHTUOMOTHKAM OIIpeiesieHa IByMsl METOIAMH - IUCKOAU (-
(y3MOHHBIM METOJIOM U METOJIOM CEPUIMHBIX pa3BeICHUI
Ha TBEPJIOM MUTATEIBHOU cpejie. YCTAHOBIIEHO, YTO Kak
rpaMIIONOKUTENIbHBIE, TAK U IPaMOTPULIATEIbHBIE MUKPO-
OpraHu3MbI 00J18/Ial0T BEICOKUM YPOBHEM PE3UCTEHTHOCTH
K HEKOTOPBIM NEHUIWIIMHAM ¥ aMUHOTTIMKO3UAaM. [ paM-
MIOJIOKUTENBbHBIE MUKPOOPTaHU3MBbI IPOSBIISUIN BHICOKUIN
YPOBEHb YyBCTBUTEILHOCTH K BAHKOMHIIMHY, LUITPOQIIOK-
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CallMHYy, aMHUKallMHY, aMOKCHKIIaBY, lieazonnHy, nedypok-
cumy, neorakcumy u 1edenumy, a rpaMOTPHUIIATSIIbHBIC
MHUKPOOPI'aHU3MBI - K IPEJICTABUTEISIM (PTOPXMHOJIOHOB U
KapOareHeMoB, a TAK)Ke K HEKOTOPBIM 11e(haIoCIIOPHHAM.
rammbl Candida albicans niposiBisiin 100% pesucreHt-
HOCTb K HHCTaTUHY M CPaBHUTEIBHO BBICOKHU ypPOBEHb
YYBCTBUTEJIBHOCTH K TaKMM HPOTUBOMHKO3HBIM IIpe-
naparam, Kak Au(UIIOKaH, KeTOKOHA30d M aM(pOTEepULITH
B. IlpoBeneHHble nccaen0BaHus elle pa3 MOIATBEPKIAAIOT
3HAYUMYIO POJIb MHUKPOOHOJIOrHYECKHX J1aboparopuid,
KOTOpBIE MPHU3BaHbl OCYIIECTBIATH OHY M3 BaKHEHIINX
COCTAaBJISIIOMIMX MH(PEKIHOHHOTO KOHTPOJSL C LEIbI0
00pbOBI ¢ HHDEKIIUOHHBIMH OCJIOKHEHUSMH - IPOBEIICHNE
MOCTOSIHHOTO MUKPOOHOJIOTHYECKOT0 MOHUTOPUHTA B OT-
JIETIbHO B3SITHIX CTAllIOHAPAX, YTO, B YACTHOCTH, IT03BOJISIET
MPOBOJUTH B HUX I(PPEKTUBHYIO POTALUIO aHTHOAKTEpH-
AJBHBIX IPENapaToB.
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EFFECTS OF MEDIAL SEPTAL LESION ON HIPPOCAMPAL EXTRACELLULAR
GLUTAMATE AND GABA LEVELS DURING SPATIAL ALTERNATION TESTING

’Mataradze S.,"’Naneishvili T., 'Sephashvili M., '"Mikeladze D., 'Dashniani M.

'[. Beritashvili Center of Experimental Biomedicine, Thilisi;
St. Andrew the First-Called Georgian University of Georgian Patriarchate, Thilisi, Georgia

Several lines of evidence point to a role for the hippocampal
formation in different aspects of cognitive function, includ-
ing spatial learning and the formation of new memories
[17]. Activity-dependent alterations in various neurotrans-
mitters within the hippocampal formation are necessary
facilitators of learning and memory processes. Glutamate,
GABA and acetylcholine (ACh) play important roles in
hippocampal memory formation, as is evidenced by the
impairment of learning following antagonist administration
for their respective receptors [1,5,19,21]. The medial sep-
tum (MS) is an important modulator of hippocampal func-
tion. Cognitive dysfunctions after MS lesions are mainly
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considered to be due to hippocampal deafferentiation and
therefore may result in behavioral effects similar to those of
hippocampal lesions. The MS influences the hippocampus
through projections from cholinergic, GABAergic, and
glutamatergic neurons [11]. Lesions or inactivation of MS
neurons impair hippocampal-dependent forms of learning
and memory [9,15].

Evidence suggests that spontaneous alternation (SA) is a
measure of spatial working memory. High levels of SA
are consistent with good spatial memory performance
(Langlais and Savage 1995). Although SA has been labeled
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a hippocampal-dependent task [14], lesions of a number
of limbic and nonlimbic structures decrease SA rates [8].
Recently we showed that SA is affected by electrolytic
lesions of the MS [4]. The role of ACh in SA has been
examined using drugs that modulate ACh levels, with the
majority of findings indicating that increasing ACh levels
increases alternation rates and decreasing ACh levels de-
creases alternation rates; however, there is also evidence
of an inverted U curve with high levels of ACh [8]. In ad-
dition, hippocampal levels of ACh rise when animals are
performing a SA task [22]. Many of the studies looking at
behavior paired with microdialysis focus on the cholinergic
system, but relatively little is known about the dynamic or
behaviorally stimulated changes in hippocampal glutamate
and GABA.

Neurotransmitter glutamate is the major excitatory trans-
mitter of the brain and is involved in practically all aspects
of cognitive function since it is the transmitter located on
the cortical and hippocampal pyramidal neurons and also
throughout different subcortical regions. Furthermore, glu-
tamate and glutamate receptors are involved in long-term
memory formation as well as in long-term potentiation, a
process believed to underlie learning and memory [10,12].
The N-methyl-D-aspartate (NMDA) subtype of glutamate
receptors is known to mediate many physiological neural
functions. Moreover, studies have shown that genetically
modified mice in which the NR2B subunit is selectively
ablated in hippocampal principal neurons induced spatial
working memory deficit for recently visited places. This
fact indicates that NR2B containing NMDA receptors
critically contribute to spatial performance [6] further
supporting the stance that the hippocampal glutamatergic
transmission plays a crucial role in spatial working memory.

Memory impairing effect of MS lesions on SA may be
caused by alteration in hippocampal glutamatergic trans-
mission. It is well determined that both hypo- and hyper-
activity of the glutamatergic system leads to hippocampal
dysfunction: blockade of glutamatergic NMDA receptors
leads to impairment of neuronal plasticity [2] while their
overactivation leads to excitotoxic cell death due to calcium
overload [3]. Whether or not changes in glutamate and
GABA content in hippocampus is involved in behavioral
deficits after septal lesions remains to be elucidated.

The present study investigated spatial working memory
assessed in SA task and hippocampal glutamate and GABA
release prior to, during, and after SA test in sham-operated
and electrolytic MS lesioned rats. Also, we have investi-
gated the effects of MS lesion on KCl-stimulated release
of glutamate and GABA in the hippocampus.

Materials and methods. A total of 20 male outbred white
rats weighing between 200 and 250 gm at the beginning
of the experiment were used in the present study. The rats
were housed in standard cages at a natural light/dark cycle
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and were tested during the light period. All animals were
given access to food and water ad libitum.

Rats were anaesthetized with i.p. injection of 4% chloral
hydrate (9 ml/kg) and placed in a stereotaxic apparatus
with the rat adaptor and lateral bars. The scalp was incised
and retracted, holes were drilled. For electrolytic lesions a
stainless steel electrode (0.15 mm in diameter), insulated
except at the tip, was inserted in the MS (AP—0.7; ML-0;
DV -6.5), according to Paxinos and Watson [20] sterotaxic
atlas; A 1.0 mA anodal current was passed through the
electrode twice for 30 s. Sham operations were performed
by inserting the electrode at the same coordinates except
that the depth was only 0.5 mm and electrolytic lesion was
not produced. Microdialysis guide cannulae (CMA/11;
CMA/Microdialysis, Stockholm, Sweden) was lowered into
the left hippocampus at coordinates 4.8 mm posterior to
bregma, 4,5 mm lateral to the midline, and 3.2 mm ventral
from dura, according to the atlas of Paxinos and Watson
[20]. Two days after surgery, animals were handled daily
(5 min/day) for 5 d prior to behavioral testing.

Spontaneous alternation behavior. Rats were trained in a
four-arm plus-shaped maze with floor and walls made of
black Plexiglas. The arms of the maze (12.5 cm wide by
46 cm long by 7 cm high) extended radially from a central
square platform (sides = 13 cm); the floor of the maze was
positioned 0.7 m above the floor. Each rat was placed at
the center of the maze and allowed to transverse the maze
freely for 20 min. The number and sequence of arms en-
tered were recorded to determine alternation scores [13].
An arm entry was defined as the entry of all four paws into
one arm. The sequence of arm entries was recorded with a
video camera. An alternation was defined as entry into four
different arms on overlapping quintuple sets. Five consecu-
tive arms choices within the total set of arm choices make
up a quintuple set, e.g. a quintuple set consisting of arms
choices A, B, A, C, B was not considered an alternation.
Using this procedure percentage alternation was calculated
as follows: (Actual alternation/possible alternation) % 100;
possible alteration sequences are equal to number of arm
entries minus four.

Microdialysis. Prior to maze testing, the microdialysis
probe (CMA/11) was inserted into the hippocampal can-
nula, and the animal was placed into the holding cage (45
cm X 35 ¢cm % 35 ¢cm) located in the testing room. The probe
was connected by plastic tubing to a 1-mL syringe placed in
amicroinfusion pump (CMA 402; CMA Microdialysis) and
perfused continuously at a rate of 2. pLL/min with artificial
CSF (CMA Microdialysis). After 120 min of stabilization,
dialysis samples (sample volume 20 pL) were collected
every 10 min for a period of 40 min in the holding cage to
determine basal levels of glutamate and GABA in awake rats.
During this initial baseline phase, the animal was free to move
about the holding cage. After four baseline samples were col-
lected, the rat was gently picked up and placed on the center
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of the maze. Upon completion of 20 min of maze testing, rats
were transferred back to the holding cage, and postbaseline
levels of Glu and GABA were collected for an additional 40
min. Similar to the prebaseline period, during the postbaseline
period, the animal was free to move about the holding cage.
Then the perfusion fluid was switched from normal CSF to
high KCI-CSF containing 25mmol/L KCl to depolarize the
neurons. Three subsequent samples (30 min) were collected
to capture the stimulated glutamate release. This was followed
by the collection of four baseline samples (40 min).

The content of glutamate and GABA were determined by
high pressure liquid chromatography (HPLC) after PITC-
derivatization of amino acids. An 20 pl of simples were
mixed with (20 pl) borate buffer (0.5 M, pH 10.5) con-
taining iodoacetate (0.2 M) followed by O-pthalaldehyde
(OPA) reagent (25 ul). OPA derivatized amino acids was
injected to HPLC system equipped with C18 column (Nova
Pak, Waters) fitted with a guard column (1 cm) housed in an
incubator oven set at 30°C constant temperature. Individual
amino acids were separated by reverse phase (gradient of
0.05 M acetate buffer, pH 6.8 (solvent A) and methanol
(solvent B), with a flow rate of 1.0 ml per minute. Resolu-
tion of amino acid derivatives were monitored through
fluorescence detector with excitation and emission set at
330 nm and 450 nm respectively. Amino acid derivatives
were identified by their relative retention times based on
the reference peaks for retention time.

The location of the microdialysis probe was confirmed us-
ing cresyl violet staining. All animals included in the final
data analysis had accurate MS lesions and hippocampal
cannula placement. Animals with probe tracts outside of
the target region were excluded from results.

All in vivo microdialysis data were expressed as a percentage
of mean baseline values for each animal. Differences between
groups were determined by the Mann-Whitney U test. All data

20 -

15 -

Entry

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

are presented as mean-+tstandard error of the mean. Differences
were considered significant when p<0.05.

Results and their discussion. The investigation was con-
ducted to determine the effects of electrolytic MS lesions
on behaviorally and KCl-stimulated release of GLU and
GABA in area CA1 of the hippocampus. Of the 10 rats
that received electrolytic lesions targeted at the MS two
animals were found to have extraseptal damage and were
excluded from the analysis. One animal with probe tract
outside of the target region was also excluded from results.
In the remaining cohort for which all data are reported, only
minimal gliosis was observed. The number of animals in
each group was as follows: sham operated - control (n=9),
MS electrolytic lesioned (n=8). Overall, in our experiments
electrolytic lesions destroyed on average 70% (range -
50%-90%) of the intact MS.

Behavioral study showed that electrolytic lesion of MS sig-
nificantly impaired SA performance (Fig 1). Specifically, the
percent alternation scores of MS lesioned rats were signifi-
cantly lower than control rats (P <0.05). However, the groups
did not differ in the number of arms entered during the testing
session. According to the data obtained it could be suggested
that the MS is necessary for normal short-term spatial memory
function. It may be suggested that the effects of electrolytic
lesions can be caused by the lesion of the fibers of passage in
the MS, but recently, Naneishvili et al [ 18] showed that spatial
working memory is affected by conjoint immunolesions of
GABAergic and cholinergic MS neurons.

The number of animals that yielded acceptable microdi-
alysis samples was as follows: control (n=6), MS elec-
trolytic lesioned (n=7). Glutamate release during the 10
min samples taken at the time of the behavioral testing of
control and MS lesioned animals increased (expressed as
percent increase above baseline values) during behavioral
testing but were not significantly different (p>0,05) from

70 - O Contr
60 - EMSEL
50 -
40 -
30 -

20 -

10 +

0
SA

Fig. 1. Behavioral data (Mean + SEM) from a single session of spontaneous alternation
testing for control and MS lesioned rats.
Ordinate: A - total arm entries: B — alternation behavior (%)
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those seen immediately before and after testing (Fig. 2).
Although both groups of animals had an insignificant rise
in their respective hippocampal glutamate efflux during the
spontaneous alternation the rise of MS lesioned animals was
blunted when compared with control animals.

Hippocampal GABA levels did not change during behav-
ioral testing in both groups (p>0,05). This finding, however,
does not imply that hippocampal GABAergic transmission
is not crucial in the evaluation of SA. Rather, it may be
that the spatiotemporal characteristics of microdialysis
sampling are unable to detect rapid transient changes in
GABA efflux or that different sources of GABA (e.g. sep-
tohippocampal inputs vs. local interneurons) are changing
in opposite directions, resulting in no net effect.

140 -
—e— Control
130 —CO—M5(el)
120 -
110

100 |

90

80 T T T T T T T T T 1

Fig. 2. Changes in hippocampal glutamate levels before,
during and after behavioral testing in MS electrolytic
lesioned and control rats. Each division of x — axis corre-
spond to 10 min sampling. B — baseline, T— test, PT— post
test. Ordinate: glutamate release: percent change from
baseline (Mean + SEM)

GABA and glutamate sampled from the brain by microdi-
alysis do not always fulfill the classic criteria for exocytotic
release. In this regard the origin (neuronal vs. astroglial,
synaptic vs. extrasynaptic) of glutamate and GABA col-
lected by microdialysis is still a matter of debate. During
basal conditions glutamate in microdialysates is mainly
derived from non-synaptic sources. Indeed recently sev-
eral sources of astrocytic glutamate release have been

described, including glutamate derived from gliotransmis-
sion. However during conditions of (chemical, electrical
or behavioral) stimulation a significant part of glutamate
might be derived from neurotransmission. To separate neu-
rotransmitter glutamate from metabolic one, we used KCl
stimulation. However, this does not fully guarantee that the
source of the glutamate is neuronal, as recent data indicate
that astrocytes can also release glutamate from transmitter
vesicles in response to increased cytosolic Ca*" [16].

In the present study, we have investigated the effects of
electrolytic MS lesions on KCl-stimulated release of glu-
tamate and GABA in the hippocampus of freely moving
rats. Because the absolute peak neurotransmitters levels
varied greatly between individual animals, which may
have obscured significant group differences, we analyzed
the data by comparing the response to KCl stimulation with
individual baseline levels. Rat showing a 25% increase or
greater from baseline in response to KCl stimulation were
classified as responders, while those showing a smaller
change were classified as non-responders. Table illustrates
number of animals in each group with a 25% increase in
glutamate and GABA release from baseline after KCl
stimulation. Using this criterion, most of control animals
showed increase in KCl-stimulated glutamate release. By
contrast, only one MS lesioned rat showed increase in
glutamate release in response to KCI stimulation. Most
of control and MS lesioned rats were non-responders in
GABA release in response to KCl stimulation. Histology
verified that the probe was in contact with the hippocampus
in all rat, and that the difference between responders and
non-responders cannot be attributed to the probe location.

We found a selective decrease in KCl-stimulated glutamate
release in the hippocampus of MS lesioned rats compared
to the control animals. Therefore, it appears that decreased
glutamate release (upon stimulation) in the MS lesioned
rats may contribute to learning impairment in these animals.
Several factors may contribute to the effect of intraseptal
lesions. Electrolytic lesions of the MS damage GABAergic
and cholinergic projections from the MS to the hippocampus.
Therefore, may be suggested that by destroying GABAergic
septohippocampal projection cells, electrolytic lesion of the
MS would reduce disinhibition of hippocampal pyramidal
cells, as GABAergic septohippocampal neurons project pri-
marily to the hippocampal GABAergic interneurons [7]. It is
unlikely that the damaging of the GABAergic septohippocam-
pal projection cells is solely responsible for the reduction of

Table. Number of animals in each group with a 25% increase (responders)
in glutamate and GABA release from baseline after KCI stimulation

Group Neurotransmitter Responders Nonresponders
Glutamate 5 1
Control
GABA 1 5
MS Jesioned Glutamate 1 6
ion
eione GABA 2 5

© GMN
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KCl-stimulated hippocampal glutamate release or behavioral
deficit assessed in SA paradigm. Cholinergic septohippocam-
pal projection cells project to hippocampal pyramidal cells
and can directly modulate hippocampal glutamate release. In
previous study we showed that SA is affected only by elec-
trolytic lesions of the MS but not by selective immunolesions
of cholinergic or GABAergic MS neurons [4]. Impaired SA
performance is only seen when both systems — cholinergic and
GABAergic are damaged [18]. More likely, MS GABAergic
and cholinergic neurons work together.

In conclusion, we propose that SA testing coupled with in
vivo microdialysis sampling represents a suitable approach
to revealing the neurochemical correlates of hippocampal-
dependent memory function, and thus could be a useful
tool for better understanding of the neurochemical basis
of cognitive decline associated with various disorders and
neurodegenerative diseases.
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SUMMARY

EFFECTS OF MEDIAL SEPTAL LESION ON HIP-
POCAMPAL EXTRACELLULAR GLUTAMATE
AND GABA LEVELS DURING SPATIALALTERNA-
TION TESTING

Mataradze S., "*Naneishvili T., 'Sephashvili M.,
Mikeladze D., 'Dashniani M.

'I. Beritashvili Center of Experimental Biomedicine,
Thilisi; *St. Andrew the First-Called Georgian University
of Georgian Patriarchate, Thilisi, Georgia

The present study investigated spatial working memory
assessed in spontaneous alternation (SA) task and hip-
pocampal glutamate and GABA release prior to, during,
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and after SA test in sham-operated and electrolytic medial
septal (MS) lesioned rats. Also, have been investigated the
effects of MS lesion on KCl-stimulated release of glutamate
and GABA in the hippocampus. Behavioral study showed
that electrolytic lesion of MS significantly impaired SA
performance. Although both groups of animals had an in-
significant rise in their respective hippocampal glutamate
efflux during the SA, the rise of MS lesioned animals was
blunted when compared with control animals. Hippocampal
GABA levels did not change during behavioral testing in
both groups. Most of control animals showed increase in
KCl-stimulated glutamate release. By contrast, only one
MS lesioned rat showed increase in glutamate release
in response to KCl stimulation. Most of control and MS
lesioned rats were non-responders in GABA release in
response to KCl stimulation. Decreased glutamate release
(upon stimulation) in the MS lesioned rats may contribute
to spatial working memory impairment in these animals.
We propose that SA testing coupled with in vivo microdi-
alysis sampling represents a suitable approach to revealing
the neurochemical correlates of hippocampal-dependent
memory function, and thus could be a useful tool for bet-
ter understanding of the neurochemical basis of cognitive
decline associated with various disorders and neurodegen-
erative diseases.

Keywords: spontaneous alternation, hippocampus, micro-
dialysis, glutamate, GABA.

PE3IOME

IPDEKTHI TIOBPEXJIEHUSA MEIUAJIBHOT'O
SIJTPA IIPO3PAYHOM ITEPETOPOIKA HA DKCTPA-
KJIETOYHBI YPOBEHb INTYTAMATA U TAMK
B 'HIIITOKAMIIE BO BPEMSA UCIIOJTHEHUA
TECTA CIIOHTAHHOE YEPEIOBAHUE

Marapanse C.B., “Hauneiimsuiau T.JL.,
ICemamBuian M.M.,'Mukenanse JI.I., ' Tauauanu M.I.

U enump sxcnepumenmanvroi ouomeouyunst um. U.C.
Bepumaweunu, Tounucu, *I pyzunckuil Ynusepcumem Ila-
mpuapxuu I pysuu um. Cessmozo Andpes Ilepsossannozo,
Tounucu, I'pyszus

B nanHOI#T paboTe M3yyanachk MPOCTPAHCTBCHHAS paboyas
naMsITh, OIICHUBaeMas B TECTE CHOHTAHHOE YepeIOBAHNE,
a TaKke M3MEHEHMs B THIIOKAMIIe YPOBHS IyTaMmaTa
u 'AMK 1o, Bo BpeMs u mocie HCIHOJHEHUS TecTa -
CIIOHTAHHOE YepeJOBaHHE Yy JOKHOOTMEPHUPOBAHHBIX
(KOHTPOJIBHBIX) U Y KPBIC C TIOBPEXKICHHEM MEIUAIBHOTO
anpa (M) nmpospaunoit neperoponku. HMccnenosanocs
TaKKe BIUSHUE MOBpexkaeHUs M S Ha BEICBOOOXKICHHE B
runmnokamie riryramara 1 TAMK npu ctumynsinun KCl-
oM. [Toka3aHo, YTO FNEKTPOIUTHUECKOE MOBPEKIACHUE
M1 3HaUUTENBHO YXYALLIAET UCIIOJIHEHUE TeCTa. Y KPBIC
00eux IpyIni BO BpeMsl HCIIOJIHEHUS TECTa OTMEYajloch

© GMN

HEJI0CTOBEPHOE MOBBIIIEHUE YPOBHS INIyTaMaTa B THII-
nokamrie. [Ipu atom yposens TAMK B runnokammne He
M3MEHsICS. Y OOJIbIIMHCTBA KOHTPOJIBHBIX KHBOTHBIX
BBISIBJICHO YBEJIUYEHHE BBICBOOOKJCHHS TiyTaMmara
B ycioBusx crumynsuun KCl-om. B mporuBomnonox-
HOCTb, TOJILKO y OJHOW KpBICHI ¢ moBpexacHueM M1
Ha01r00/1a710Ch YBEJIMYEHUE BBICBOOOXKICHUS TITyTaMaTa
MU JaHHOM CTUMYIAINU. Y OOJIBIIMHCTBA KPBIC 00X
rpynn BeicBoOoxieHus TAMK nipu ctumyssinnn KCl-om
He oTMedasnocs. [Ipennonaraercs, 4yTo CHU>KEHUE BbI-
CBOOOXK/IECHHsI IIyTaMaTa (IpH CTUMYISIHN) Y KPBIC C
noBpexaeHneM MS ciocoOcTBeT pa3BUTHIO JedUIUTa
[IPOCTPAHCTBEHHOM IaMATH y 3TUX XUBOTHBIX. Ilosa-
raeM, 4TO TECTUPOBAHUE CIIOHTAHHBIM YEPEAOBAaHUEM B
COYETAHHUM C METOJOM in VIVO MUKDPOIUAIN3a ABJISCTCS
YCHEUTHBIM JJIS BBISBICHUS HEHPOXUMHYECKUX KOppe-
JISITOB THITIIOKAMII3aBUCUMOM TaMSTH, ¥ TAKMM 00pa3om,
MOJKET OBITh IMOJIE3HBIM WHCTPYMEHTOM JUIS JIy4YIIEeTo
MOHUMAaHUA HEMPOXUMHUECKHUX OCHOB KOTHUTHUBHBIX
HapyLIEHUH, CBA3aHHbIX C Pa3JIM4YHBIMU PACCTPONCTBAMHU
W HelpoJiereHepaTuBHBIMH 3200JIEBaHUSIMU.
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IMPACT OF LASER THERAPY ON THE PROLIFERATION OF VARIOUS CULTURED CELLS

Gabunia T., Turabelidze S., Machavariani M., Enukidze M., Kipiani Nina V., Sharashenidze G., Sanikidze T.

Tbilisi State Medical University, Institute of Medical Biotechnology,
Davit Aghmashenebeli University of Georgia Tbilisi, Georgia

Periodontal disease is one of the most pressing problems of
present-day dentistry due to not only its wide prevalence,
severity and negative impact on the organism, but also
because of the multifauceted pathogenesis of this disease
and the necessity of complex treatment. Laser has been
increasingly used among the treatment methods of peri-
odontal disease in recent years.

Laser therapy has been used in wound care for the last 30
years in different fields of medicine and medical applied
specialties - surgery, dermatology, gynecology, cardiol-
ogy, ophthalmology, dentistry, etc. [16]. It is also widely
applied in different branches of regenerative medicine [9]
and dentistry, where it is used to enhance the healing pro-
cess [18]. It was shown its beneficial effects on a variety
of pathological conditions including pain relief [12] and
inflammation [13]. Low-intensity laser radiation contrib-
utes to intensification of proliferation in many types of cells
(fibroblasts, keratinocytes, human osteoblasts, etc.). It is
believed that the mechanism of laser effects is related to
the laser energy-induced alterations of membrane structure,
dimerization and activation of specific ligand-independent
receptors, which leads to their further autophosphorylation
and initiation of the defense reactions signaling cascade
[8,11] - calcium channel activation, intensification of
mitochondrial respiratory chain activity, ATP and protein
synthesis - which promote proliferation [6,12,13,15,19,21].

The purpose of our study was to establish the effects of
laser on the epithelial tissue and immune metabolism.

The primary evaluation of the effects of laser will be per-

formed on the experimental models of MDCK cells and
Jurkat cells model systems.
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The MDCK cell line (derived by S. H. Madin and N.
B. Darby from the kidney tissue of an adult female
cocker spaniel in September 1958) is commonly used
as a general model for epithelial cells. The function of
the epithelium is manifested by various mechanisms,
including the protection, absorption, sensory reception,
and secretion. The epithelial cells of the oral cavity play
a key role in the temporary absorption and subsequent
secretion of compounds in the mouth.

The human lymphoblastic T-cell line Jurkat is a widely
established model for studying T cell signaling (estab-
lished in the late 1970s from the peripheral blood of a
14-year-old boy with T cell leukemia).

Material and methods. Cell culture: The research was
conducted on leukemic human mature T cells (Jurkat
cells) (DSMZ-Deutshe Sammulung von Mikroorganis-
men und Zellkulturen (Germany)) and MDCK cell line
(Lugar Laboratory, Tbilisi, Georgia).

Jurkat cells were proliferated in bioactive medium RPMI
1640 (GIBSO), inactivated embryonic bovine serum
(Sigma), L-glutamine (4mM), penicillin (100un/ml) and
streptomycin (100un/ml) containing suspension in CO,
medium at 37°C and 5% humidity. Experiments will be
carried out on cell concentration 0,3 — 0,6 x 10° cells in
Iml of medium.

The MDCK cells were grown at 37 °C, in 5% CO,
Eagle’s Medium (DMEM) (Mediatech, Herndon, VA),
supplemented with 5% fetal bovine serum (FBS), ITS,
penicillin (100 U/mL), and streptomycin (100 U/mL).
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Cells were radiated by Laser device ,,O[ITTOIAH®- AJICT-
01 (power 5 W) 3 -7 days (4 minutes per day).

Modelling of oxidative stress

For modelling of oxidative stress —induced apoptosis 30%
hydrogen peroxide (H,0,) (Sigma) is added to Jurkat cells
(in dose 25 and 50uM) [4, 5, 7]. and MDCK cells (in dose
400 and 800 uM) [19] to incubation suspension with sub-
sequent incubation for 24, 48 and 72 h. Control group is
represented by intact Jurkat and MDCK cells.

The assessment MTT test of cells proliferation activity
(viability)

We incubated cell suspension (2x10°¢ cell/ml) in growth
medium (PRMI-1640+10% calf embryonic serum
(sigma) +1% penicillin+streptomycin), together with
hydrogen peroxide and citrus extract, at 37°C in 5%
CO, atmosphere. After incubation period, the suspen-
sion was centrifuged at 1500 G for 5 minutes. MTT
(3-(4,5-dimethyltiazol -2)-2,5- diphenyltetrazolium
bromide) (Sigma) solution was added to sediment cells
(30 microliter for 100 microliter suspension; MMT was
diluted in buffer (140 mM NaCl, SmM HEPES, pH 7,4)
in dose of 2.5 mg for MTT 300 microliter buffer) and
incubated for 4 hours at 37°C in 5% CO, conditions.
After the incubation we took supernatant and carefully
added dilutant 100% 100 microliter dimethyl sulfoxide
(DMSO).

Absorption was measured at spectrophotometer at 570 nm
wave-length. For the research suspension we determined
average rate of measuring, subtracted average rate of
control (separately for soil). Calculated the coefficient of
proliferation through the formula:
K= Atrial control

Statistical analyses of the obtained results were performed
by SPSS (version 10.0) program package. All values were
expressed as Mean = SD. The results obtained were ana-
lyzed statistically using the unpaired Student’s “t” test, to
evaluate the significance of differences between the mean
values. P values 0.05 were considered as significant.

Results and their discussion. Fig. 1 reflects viability of
Jurkat cells after 7-day exposure to laser. As follows from
the data presented in the Figure 1, viability of Jurkat cells
decreases monotonically with increasing of the observa-
tion period and on the 7th day accounts for 80% of control
values.

Viability of Jurkat cells against the background of laser
treatment increases and reaches maximum (140% of control
level) on the 3rd day of irradiation, but later decreases and
at the end of the observation (7™ day) accounts for 110%
of control values.

© GMN
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Fig. 1. Viability of Jurkat cells during 7-day exposure to
laser treatment

Viability of Jurkat cells incubated in moderate oxidative
stress conditions (25 uM of H,0,) monotonically decreases
and on the 3rd day of the exposure reaches 40% of control
values (Fig. 2). Under the laser treatment, viability of Jurkat
cells incubated in moderate oxidative stress conditions,
statistically significantly increases and at the end of the
observation (3rd day) equals 60% of control values (20%
higher than without laser).
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Fig. 2. Viability of Jurkat cells incubated in moderate
oxidative stress conditions (25 uM of H,0,) during 3-day
observation with and without exposure to laser treatment

Viability of Jurkat cells incubated in intensive oxidative stress
conditions (50 uM of H,0,) is significantly reduced and on the
3rd day of the exposure accounts for 30% of control values
(Fig. 3). Under the laser treatment viability of Jurkat cells
incubated in intensive oxidative stress conditions wasn’t statis-
tically significantly changed and at the end of the observation
(3rd day) accounts for 35% of control values.

On the Fig. 4 is shown viability of MDCK cells after 7-day
exposure to laser. As follows from the data presented in the
Fig. 4, viability of MDCK cells decreases monotonically
with increase the observation period and on the 7th day
accounts for 90% of control values.

Viability of MDCK cells increases against the background
of laser treatment and reaches maximum (140% of control
level) on the 2nd day of irradiation, but later decreases and at
the end of the observation (7" day) reaches the initial level.
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Fig. 3. Viability of Jurkat cells incubated in intensive
oxidative stress conditions (50 uM of H,0,) during 3-day
observation with and without exposure to laser treatment

N N
E%—I—E\¥%

1
T
—+—MDCK
0.8
—=—MDCK+Laser
0.6
0.4
0.2

0 T
0 dat 1dav 2 dav 3dav 7 dav

Fig. 4. Viability of MDCK cells during 7-day exposure to
laser

Viability of MDCK cells incubated in moderate oxida-
tive stress conditions (400 pM of H,0,) monotonically
decreases and after 24 hours of the incubation accounts to
80% of control values (Fig. 5). Ander the laser treatment
viability of MDCK cells incubated in moderate oxidative
stress conditions statistically significantly increases and at
the end of the observation (3rd day) accounts for 92% of
control values (12% higher than without laser).
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Fig. 5. Viability of MDCK cells incubated in moderate
oxidative stress conditions (400 uM of H,0,) during 3-day
observation with and without exposure to laser treatment

Viability of MDCK cells incubated in intensive oxidative
stress conditions (800 uM of H,0,) is significantly reduced
and on the 3rd day of the exposure accounts for 60% of
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control values (Fig. 6). Ander the laser treatment viability
of Jurkat cells incubated in intensive oxidative stress condi-
tions was statistically significantly increased and at the end
of the observation (2nd day) accounts for 80% of control
values (20% higher than without laser).

1.6
- I/I\§
1.2 —+—MDCK

pp—

—=— MDCK+Laser
T T
0.8 < L T
T
06 + - T MDXK+800 H202
0.4 MDCK+800H202 +Lase
r

0.2

0 T T 1

0dat 1day 2 day 3 day

Fig. 6. Viability of MDCK cells incubated in intensive
oxidative stress conditions (800 uM of H,0,) during 3-day
observation with and without exposure to laser treatment

Laser therapy refers to the use of red-beam or near-infrared
lasers with a wavelength of 600-1100 nm and an output
power of 1-500 mW. This type of radiation is a continu-
ous wave or pulsed light that consists of a constant beam
of relatively low energy density (0.04-50 J/cm?), and the
laser is directed at the target tissue or monolayer of cells
using powers measured in miliwatts (mW). Laser therapy in
low doses (from 0.5 to 4 J/cm?) can prevent cell apoptosis
and improve cell proliferation, migration, and adhesion
[3,10,14,17] while in high doses (16 J/cm?) it is suppressive,
pointing to the dose dependence of biological responses
after light exposure [2].

A visible spectrum of red or near infrared beam with a
wavelength of 600-1,100 nm for laser therapy is very
helpful in enhancing the proliferation of various cell lines.
Laser therapy is able to increase cell numbers, DNA, and
RNA synthesis and collagen production, and in addition
is able to initiate mitosis in cultured cells. Laser therapy
stimulates the photoreceptors present on the mitochondrial
and cell membranes to convert light energy into chemical
energy in the form of ATP within the cell, which enhances
cellular functions and cell proliferation rate [1].

Our research results show that effects of laser therapy on
proliferation of cell cultures depend on the type of cells
and incubation conditions. Laser irradiation revealed equal
efficacy in both types of the intact cells and increased their
viability in time-dependent manner. But Jurkat cells turned
out to be more susceptible to oxidative stress. Laser therapy
only slightly improved their viability at moderate intensity
of oxidative stress and proved to be ineffective in strong
oxidative stress conditions.

The MDCK cells appeared to be more sustainable to oxida-
tive stress; significant change in these cells viability was
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observed only when high doses hydrogen peroxide were
added in their incubation medium. Thus, laser therapy
was effective for these cells incubated in both regimens
of oxidative stress.

Our research results prove the efficacy of laser therapy use
during periodontitis with purpose to recover epithelium in
the oral cavity and to modulate immune metabolism in the
patient’s body.
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SUMMARY

IMPACT OF LASER THERAPY ON THE PROLIF-
ERATION OF VARIOUS CULTURED CELLS

Gabunia T., Turabelidze S., Machavariani M.,
Enukidze M., Kipiani Nina V., Sharashenidze G.,
Sanikidze T.

Thilisi State Medical University, Institute of Medical Bio-
technology, Davit Aghmashenebeli University of Georgia
Tbhilisi, Georgia

The purpose of our study was to establish the laser effects
on the epithelial tissue and immune metabolism.

The research was conducted on human leukemic mature T
cells (Jurkat cells) (DSMZ-Deutshe Sammulung von Mi-
kroorganismen und Zellkulturen (Germany)) and MDCK
cell line (Lugar Laboratory, Tbilisi, Georgia). Cells were
radiated by Laser device ,,OIITOJAH“- AJICT-01 (power
5 W) 3 -7 days (4 minutes per day). With the aim to model
oxidative stress-induced apoptosis, 30% hydrogen peroxide
(H,0,) (Sigma) is added to Jurkat cells, in doses 25 and
50uM [4, 5]; and MDCK cells, in doses 400 and 800 uM
[19] added to incubation suspension with subsequent incu-
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bation for 24, 48 and 72 hrs. Control group is represented
by intact Jurkat and MDCK cells. MTT test was used to
assess the cells’ proliferation activity (viability). Statistical
analyses of the obtained results were performed by SPSS
(version 10.0) program package.

Our research results show that effects of laser therapy on
proliferation of cell cultures depend on the type of cells
and incubation conditions. Laser irradiation revealed equal
efficacy in both types of the intact cells and increased their
viability in time-dependent manner. Jurkat cells turned out
to be more susceptible to oxidative stress. Laser therapy
only slightly improved their viability at moderate intensity
of oxidative stress and proved to be ineffective in strong
oxidative stress conditions. The MDCK cells appeared to be
more sustainable to oxidative stress; significant changes in
these cells viability were observed only when high doses of
hydrogen peroxide were added to their incubation medium.
Thus, laser therapy was effective for these cells incubated
in both regimens of oxidative stress.

Our research results prove the efficacy of laser therapy use
during periodontitis with the aim to recover epithelium in
the oral cavity and to modulate immune metabolism in the
patient’s body.

Keywords: Jurkat cells, laser therapy, MDCK cell.
PE3IOME

BJIUSITHUE JIABEPHOI TEPATIMU HA ITPOJIH-
DOEPAIIMIO PAJIMYHBIX KYJIBTUBUPYEMBIX
KJIETOK

I'adynus T.T., Typadeannze C./1., MauaBapuanu M.I,
Enyknnze M.I., Kunuanu Huna B.,
Mapamenunse I.3., Cannkugze T.B.

Tounuccxuil eocyoapcmeennviti MeOUYUHCKULL YHUBEPCU-
mem, Uncmumym meouyunckou buomexmnonoauu, Ynueep-
cumem [lasuoa Cmpoumensi, I py3ust

Lenblo uccneoBanus IBUIIOCH u3ydeHue 3ddekra Ja-
3epHOI>i TEepanury Ha SMUTCINAIbHBIC TKaHU U I/IMMyHHblﬁ
METa0OoJIN3M.

HccnenoBanue MpoBeICHO HA 3pENbIX JEHKeMUS-TpaHC-
¢dbopmupoBanubix T-kietkax uenoBeka (Jurkat kierkw,
DSMZ-Deutshe Sammulung von Mikroorganismen und
Zellkulturen, Germany) u knerkax suann MDCK (Jly-
rapckasi jjaboparopust, Townucu, ['py3ust). Kinetku o6my-
yanu Ja3epHbiM yerpoiictBoM «OITTOHAH» - AJICT-01
(momHOCTH 5 BT) B Teuenue 3-7 mHeit mo 4 MUHYTHI B
neHb. Jlis MoIenupoBaHus OKHUCIUTEIBHOTO cTpecca
ucnonb3opanu 30% nepexuck Bogopoxa (H,0,) (Sigma),
koTopas nodasisack B Jurkat kierku B 1o3e 25 u 50 pM
u B MDCK knetku B n1o3e 400 u 800 pM. 3areM KJIETKH
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uHKyOupoBanu B Teuenue 24, 48 u 72 gacos. Konrpos-
Hasl IrpyIina npejacrasieHa HHTakTHeIMU Jurkat 1 MDCK
KJeTkamu. J[Js OlleHKHM TecTa MHTEHCUBHOCTH Nposnde-
patuu kaeTok ucnonb3oBan MTT Tect. CTarucTudecKuit
aHaJIN3 MOTy4YEHHBIX PE3YJIBTaTOB MPOBOIMIN C TOMOIIBIO
nporpamMmmHoro makera SPSS (Bepcus 10.0).

Pe3ynpTarhl MPOBEACHHOTO HCCIICIOBAHIS TOKA3AIH, YTO
3 dexT 1azepHON Tepamnuu Ha NpoaudepaInio KIeTou-
HBIX KYJIbTYpP 3aBUCUT OT TUIIA KJIETOK U YCIOBUN UHKY-
Oauuu. JlazepHoe o0myueHUEe OJAMHAKOBO d(PPEKTUBHO
JJISL 000MX THUIOB MHTAKTHBIX KIIETOK U BO BpeMeHHOﬁ
3aBUCUMOCTH BbI3bIBACT IIOBBIINICHUEC UX )KI/I3HCCHOCO6-
HocTH. Jurkat KJIeTKH okazaiuch OoJjiee YyBCTBHUTEIb-
HBIMH K OKHCJHTEIBHOMY cTpeccy. JlazepHas Tepamust
JUIIb HE3HAYUTEIBHO YIYYIINJIA KH3HECIOCOOHOCTh
3TUX KJIETOK, MHKYOUPYEMBIX B YCIOBHUSAX YMEPEHHOIO
OKHCIIUTENILHOTO CTpecca, U 0Kazainach Hed(h(hEeKTUBHOM
B YCJIOBHSAX CHJIIBHOTO OKUCIUTENbHOTO cTpecca. MDCK
KJICTKH OKa3alIuCh O0Jiee YCTOHUNBBIMU K OKUCITUTEIb-
HOMY CTpecCy; 3HAUUTEIbHbIC U3MCHCHUS KHU3HECTIO-
COOHOCTH 3THX KJIETOK HaOJIIOJAIOTCS TOJIBKO B CiIydae
n00aBJICHHS BHICOKHX 7103 MIEPEKUCH BOJOPOAA B CpeLy
ux uHKyOaruu. COOTBETCTBEHHO, Jla3epHasi Teparwsi
s pekTUBHA U1 3TUX KJIETOK, HHKYOHPOBAaHHBIX B
000MX peKMUMAaxX OKHCIUTEIBHOT0 cTpecca (YMEPEHHOTO
Y CUJIBHOTO).
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PAIN PERCEPTION IN ATHLETES: A BRIEF REVIEW

12Kakiashvili L., *Tsagareli M., 'Mjavanadze D., 'Kvachadze 1.

'Thilisi State Medical University, Department of Physiology, *State University of Physical Education and Sport
of Georgia, Department of Physiology; *Beritashvili Center for Experimental Biomedicine,
Laboratory of Pain and Analgesia; Tbhilisi, Georgia

Pain is part of the sporting experience, irrespective of
whether the discipline is a contact or a non-contact sport.
In western European countries, e.g., in Germany, about
two million sport-related accidents are reported every year,
while in the United States, the number of people who get
injured each year participating in a range of sports, exercise
and recreational activities is estimated up to 25 million [24].

Sport injuries are probably the most dreaded experience
athletes might face during their sporting careers. Tradition-
ally, sport medicine professionals have directed the major
part of their research and rehabilitation attention towards
the physical recovery of injured athletes. One consequence
and response that sport researchers have focused on is the
pain associated with injury. Pain is seen as a pervasive and
debilitating obstacle for the injured athlete because it threat-
ens and alters the athlete’s ability to participate in sport.
Pain also has an impact on the rehabilitation programs.
Thus, an adequate understanding of injury pain requires
knowledge of not only its biological sub\strates but also
its psychological aspects. Talking to athletes about their
injury is an important part of diagnosis and rehabilitation,
as it is thought that this interaction can increase adherence
to rehabilitation programs and reduce recovery time [11].

Components of pain
The contemporary definition of pain used by the In-
ternational Association of the Study of Pain (IASP)
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is based on the multidimensional definition by Mel-
zack and Casey [20]. These dimensions include the
sensory-discriminative (intensity, location, quality, and
duration), the affective-motivational (unpleasantness
and the subsequent flight response, emotions), and the
cognitive-evaluative (appraisal, cultural values, context,
and cognitive state) dimensions of pain. These three
components are not independent but rather, interact with
one another [21,23].

Types of pain

It is important that when athletes are injured they real-
ize that there are different types of pain. Distinguishing
between these types can give athletes a sense of control
and assist sport medicine professionals in treating them.
Acute pain is an intense pain that is most often short in
duration and is the result of tissue damage and trauma
to the body. The perception of traumatic injury tends
to provoke fear and anxious concern for the athlete’s
well-being, and therefore, the fear and anticiption of
acute pain becomes more severe experience itself.
Chronic pain, on the other hand, is best conceptualized
as the persistent pain. Therefore, it is longer lasting
pain, largely uncontrollable, and continues long after
the initial injury. Perception of chronic pain may impair
an athlete’s psychological and social well-being. The
distinction between acute and chronic pain is indicative
of the duration in which athlete experiences pain [11].
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Pain Behavior

B

Fig. 1. (4) Sensory (S), affective (A), and cognitive (C)
components of pain. All three components of pain interact
to provide perceptual information that influences the motor
response mechanisms characteristic of pain. (B) Loeser s

model of pain illustrates all components of pain including
pain behaviors. (Adapted from [18])

In Loeser - Ford’s model [18], nociception is at the outer
circle-which is physiological in nature and similar to the
sensory component of the Melzack and Casey concept.
This model is based on overlying circles that are actually
linear in nature. It starts with a physiological stimulus
(nociceptive) that leads to pain (sensory) and results in
suffering (affective). Finally, pain behavior is represented in
the center. The main difference between the two models is
that Melzack and Casey model is circular in nature and all
of the components are interdependent. The Loeser model,
by contrast, is linear in nature [2,23].

Two other types of pain that need to be discussed here are
benign or harmless pain and harmful pain. Benign and
harmful pain helps an athlete to evaluate and distinguish
the status of pain, whereas acute and chronic pain provides
information about the duration of pain. Athlete’s differen-
tiation between benign or harmful pain provides useful
information in the rehabilitation process as awareness and
assessment of benign or harmful pain may enhance their
perception of control over the pain. Therefore, an athlete
may feel more in control if they are able to recognize, as-
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sess, and understand the type of pain they are experiencing.
Benign pain, through generally short in duration, is a dull
and more generalized type of pain that is characterized by
absence of swelling and lasting soreness. Benign pain can
be a motivating factor that facilitates rehabilitation. Athletes
can therefore, use benign pain to provide guidance and as-
surance that this type of pain sensation is a natural part of
the healing process. Harmful pain, on the other hand, is as-
sociated with sharp pain, prolonged soreness, characterized
by swelling and localized to the injured area. Harmful pain
can occur anytime during the rehabilitation process. This
means that an athlete can enter the rehabilitation process
with harmful pain, or harmful pain can be exacerbated by
exertion, and activities, or exercises, that form part of the
rehabilitation process [11].

Sport injuries and injury rehabilitation involves not
only a physical process but also psychological factors
that impact on the injured athlete. For example, anxiety,
fear, depression, loneliness, separation, loss of confi-
dence, threat of loss of status and identity; and acute
and chronic pain are argued to be important psychologi-
cal consequences of, as well as emotional responses to
injuries. Therefore, pain could be viewed as a dynamic
and reciprocal interaction between biological, psycho-
logical and socio-cultural variables that tend to shape
an athlete’s response to pain. This approach argues that
the biological substrate of pain affects both psychologi-
cal factors such as mood, and the social context within
which an athlete exists such as interpersonal relation-
ships. According to the contemporary conceptual model
pain begins as a biological event (nociception) that gives
rise to psychological awareness (perception). From this
follows a search for meaning, that subsequently serves
as a guide for action [11].

The perception of pain is seen as a summation of in-
puts from multiple brain centers, including the centers
that serve emotion and memory, such as the amygdala,
insular and cingulate cortices. Perception sets off a
psychologically driven chain of events, the goal of
which is to give meaning to pain. Consequently, athletes
search for meaning as a process of making sense of their
injury pain, and how this can affect their life and sport
participation. Pain acquires some of its meaning from
prior experience, present state of mind, and future ex-
pectations. That is, pain takes on meaning as an athlete
evaluates initial perception in the light of memories of
other painful events from the past, current physical lim-
its, and an assessment of how the injury will influence
further activity; the meaning that an athlete attaches to
pain, leads to different and multi-layered action. Ac-
tion, therefore, has many forms and includes responses
such as distinguishing between different types of pain,
as well as interpreting or ignoring pain. Furthermore,
action leads to decisions concerning whether or not to
continue training or performing [11].
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Diversity of pain in athletes

The sensation of pain can be categorized in relation to the
site of origin as somatic, visceral, superficial or deep; in
terms of its duration as acute and chronic, and even with
respect to the site of perception as local or generalized

(Fig. 2).
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Fig. 2. Diversity of pain. Acute pain indicates impending
actual tissue damage, and is thus a clear signal with a
warning function, but chronic pain lasting some months
does not fulfill this function. In terms of the area in which
pain is perceived, it can be described localized or gen-
eralized. The origin of pain may be physiological, when
the nociceptors are directly activated by a stimulus, or
pathological, when pain is produced without involving
nociceptors (e.g., neuropathic pain). (Adapted from [24])

In practice, perception and assessment of pain are more
complicated than those of other sensory thresholds be-
cause of the subjective nature of pain. There are several
factors that can influence pain threshold values, including
age [5,26], gender [1,3,8,9,22], ethnicity [7,15,25], stress
[19,30], and obviously, physical activity [10,16]. Also, a
single bout of resistance exercise or regular physical activ-
ity is supposed to be associated with specific alterations in
pain perception [14,28]. The same effect exercise-induced
hypoalgesia occurred in women during and following exer-
cise, with the hypoalgesic response being most pronounced
following exhaustive exercise [6].

There are some papers indicating that athletes have higher
pain tolerance than non-athletes [ 12,29]. It is interesting that
slight physical effort may shift the threshold of perception
of both sensory and nociceptive stimuli [24]. Recently has
been shown that moderate- to vigorous-intensity aerobic
exercise training increases ischemic pain tolerance in
healthy adult subjects. As authors concluded the demon-
stration that acrobic exercise may influence pain sensitivity
independently of disease provides new insight into how
some clinical populations with low exercise tolerance and
capacity may benefit from aerobic training. That is, increas-
ing pain tolerance in these patients through regular aerobic
training may facilitate more exercise as well as exercise at a
higher intensity, which may provide greater clinical benefits
[13]. In other work was demonstrated that a high degree of
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physical fitness in non-athletic subjects is associated with
increased pressure pain thresholds but does not affect cuff
pressure pain sensitivity in healthy people [17].

Pain experience in sport has been the subject of increas-
ing research in recent years. While sports professionals
have generally been found to have higher pain thresholds
than control subjects, the reasons for this are not entirely
clear. The causes of the differences in somatosensory
processing in athletes in comparison with controls may
be linked to less responsive endogenous pain inhibitory
system [24,27].

Some objective factors, such as age [5,26], gender [1,3,8,9]
or even ethnic group or religious affiliation [7,15,25] are
able not only to influence the sensory threshold but also to
modulate the perception of pain [24]. Moreover, the same
injury in two different people will be experienced in two
completely different ways, depending upon the context, past
experience, levels of anxiety, and other circumstances [24].
On the other hand, evidence of the influence of gender and
menstrual phase on pain perception has been published. For
example, it was found that among adolescents aged 15-19
attending a ski school, female students suffered more knee
pain (88%) than males (57%) [4].

Another specific and relatively unexplored problem relating
to the issue of pain in sport is the reduced perception of
pain by athletes who are constantly and intensely affected
by minor or major injuries. It is common knowledge that
generally pain accompanies every injury. However, repeti-
tive strain injuries in athletes, especially in those who train
in contact sports or martial arts, are, over time, perceived as
increasingly weaker and less burdensome. The mechanism
of this phenomenon is still not clear. Several possibilities
have been discussed. It is possible that during the healing
process, connective tissue replacement occurs instead of
regeneration [24].

In conclusion, study of pain problems in sport has been
growing in recent years, however, further researches are
needed to investigate many fascinating topics, such as
the ability to tolerate pain during extreme physical stress,
painkiller abuse, pathophysiology of ischemia, individual
sensory perception of different stimuli (including noxious
stimuli), the synergic effects of physical, pharmacological
and psychological factors that modulate variability in pain
perception; gender, ethnic and individual characteristics of
pain assessment and evaluation in athletes.
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SUMMARY

PAIN PERCEPTION IN ATHLETES: A BRIEF RE-
VIEW

L2Kakiashvili L., *Tsagareli M., 'Mjavanadze D.,
Kvachadze 1.

!Thilisi State Medical University, Department of Physiol-
ogy, *State University of Physical Education and Sport of
Georgia, Department of Physiology, *I. Beritashvili Center
for Experimental Biomedicine, Laboratory of Pain and
Analgesia; Thilisi, Georgia

Pain is almost synonymous with sport. For many athletes,
pain is a normal everyday experience and success is often
achieved in spite of pain. However, pain can restrict the
ability to concentrate on performance and take away the
opportunity to compete. It can even end sporting careers.
Therefore, the relationship between pain and sport is filled
with challenges for athletes. One consequence and response
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that sport researchers have focused on is the pain associated
with injury. Sport medicine professionals have directed the
major part of their research and rehabilitation attention
towards the physical recovery, but psychological factors
are also very important for injured athletes. In this review,
the general trends of pain problems in sport are discussed.

Keywords: athletes, pain perception.

PE3IOME

BOCIIPUSITUE BOJIA Y CIIOPTCMEHOB: KPAT-
KW OB30P

I2Kaknamsuiu JI.O., *Ilarapean M.I.,
M:kaBananse J.I11., '"Ksauanze U.J1.

I"Tounucckuii 2ocyoapcmeenviti. MEOUYUHCKULL YHUBED-
cumem, denapmamenm guzuonocuu, *Ipysunckuil 2ocy-
oapcmeennbvlll yHugepcumem QU3KyIbmypul u cnopmd,
denapmamenm Qusuonoeuu; *Hayunvlii yenmp sxcne-
pumenmanvhol ouomeduyunvt um. U.C. bepumaweunu,
nabopamopus 6onu u ananrveesuu, Tourucu, I pysus

Bonb - I0CTaTOYHO PacpOCTPAHCHHOE SBICHHUE CPEIH
coprcMeHoB. OHa COTPOBOXKAAET CIIOPTCMEHA MOUYTH
IMOCTOSAHHO M30 JHA B J€Hb, HA TPCHUPOBKAaX U COPCB-
HOBaHHsAX. JIF0OOW CIIOPTCMEH 3HAET, YTO MOCTOSHHAS
TPEHHMPOBKA YpeBaTa TAKOM MPOOIEMOii, Kak 00JIb, KOTOpast
MOXKET NPEPBATh UM AaXE€ 3aBEPUINTL €ro CIIOPTHBHYIO
Kapbepy. MHOrue atieTsl JOCTUTaloT BBICOKUX CIIOPTUB-
HBIX PE3yJbTAaTOB, HECMOTPsI Ha Hamuuue Oonu. Crenu-
AJIUCThI CHOpTI/IBHOﬁ MCOUIUHBI HAIPpaBJIAIOT 6OHI)1HyIO
4acTh CBOMX PCaOMIMTAIMOHHBIX YCHUITUN Ha (PU3HUECKOE
BOCCTaHOBJICHUEC TPaBMHUPOBAHHBLIX CIIOPTCMEHOB. OI[HaKO,
IICUXOJIOTHYCCKUEC (baKTOpI)I TAKXXE OYCHb Ba’XKHBbI J1JIs1 HUX.
B nanHOM 0030pe 00CYXIar0TCs O0IIMEe TCHICHIIUH TIPO-
6s1eMbI 0OJIH B CIIOPTE.

© GMN

*

6gbogdy

B3ogomols s@Jds L3m®mELdgbgddo: dmgeng dodm-
bogngs

o, 35400dg0eo0, 3. oM geo, '. Jgog560dy,
‘0. 3godody

'mdo@obols bobgedfogem Lsdfwoiobm  9bogg®-
LoBgA0, Bobommmaool ©g3sMmEodgb@0; 2boo@m-
39@mb bobgandfoxm gob gyl s L3m®Eol
960390L0E 960, Fobom@maool ©g3s®@odgb@o;

0. d9@0@sdg0o@ols 9Jl39@0dgbG o domdgwoio-
boli 396&®0, mdogoobo, LoJs@mggenm

B30gogol Lobp®mdo d@sgomo L3m@mALdgbols-
030l hggye gd®030,4mggemoy®o 3odmEomgdss,
39603 — L3m®@do (o@mdo@gds b'dodow doow(ggs
dogbgosgoe @ gogogobs, G®Igaelsn dglodanms
b3mAALdgbo gobogwopgl Ygx0d®gdol @M.
0993335, Ggogognds dgodengds Jgbeygoml sonegBols
3963E96GM0Mgd0l bo@o sli3sMmgbmbolisls ws 83390-
Go© dgodzodml dolo 3mbyy@gb@ybosdosbmde.
Jombogyads @ gogoends dgodengds L3m®ELdgbols
3500900l EobMmymgdsi3 4o gobodo®mmoml. o8-
gbse, Bgogomols s L3m@Eol gAmogHmmds
D535 B> JBMO Y0 © 5JHYSEYH0 3OMba gdos.
9gOm-ghmo  Logombo, @mdganlis L3m@Eol b3g-
3oooliBgdds  mogosbgg dosodzogl  yu@omgds,
©5358doMgdgmos L3m@Fgamo  GOsdggdols ©o
©5b05698980l mobdgg BH3ogomgdbmsb; dglsdsdo-
Lo, bL3m@@ol dgooiobols dognolibdggs dodsm-
0Pgeos  ©sdoggdge  L3md@lLdgbms gobogy®o
9560 0@5300l396. 53obmsb gOhmo, s@obs jemgd
360dgbgarmgobos L3m®ELdgbgdols gloJmarmyoy-
99mEogto asbgegdol dodmgs. [o®Imwagboan
bAo@osdo dmygemge dodmbogngmos Ggogoggdols
396939630l bmgswo Bgbwgbiogdo Ldm@Edo.

109



