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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




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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INFLUENCE OF THE ACTING SUBSTANCE “SODIUM DICLOFENAC” ON BONE MARROW CELLS

2Tyanov O., *Haidash O., *Voloshin V., 2’Kondratov S., 2Smirnov A.

!Kharkov Medical Academy of Postgraduate Education;
’The State Institution “Lugansk State Medical University”, Rubizhne, Ukraine

Every day, the pharmaceutical industry improves the drugs
that are used in the treatment of certain diseases, but the drugs
and active substances of the group of non-steroidal anti-inflam-
matory drugs (NSAIDs) remain the most used. One of the first
representatives of this group who has not lost its relevance and
relevance to this day remains Diclofenac sodium (formula, Fig.
1), which is part of a large number of drugs [8].

A feature of this active substance is its ability to dissolve in
hydrophilic or hydrophobic media, as well as excellent absorp-
tion from the gastrointestinal tract under oral conditions [5].

Cl

Cl CH,COONa

Fig. 1. Diclofenac sodium formula
© GMN

The active substance is especially popular with doctors of
therapeutic and surgical specialties. Indications for its use are
injuries of various nature, Diclofenac sodium has proven itself
as an anesthetic in the postoperative period, which reduces the
number of narcotic analgesics and the risks of complications
after their use [7]. Among doctors of therapeutic specialties,
Diclofenac sodium, as an active substance, is used in the treat-
ment of inflammatory processes [12]. On the recommendation
of the WHO, Diclofenac sodium as an active substance can be
used for pain relief in palliative patients for many years [10, 13].
Diclofenac sodium is one of the non-selective blockers of cy-
clooxygenase (COX), but recent studies speak of a predominant
effect on COX-2, as the main factor in the development of the
inflammatory process [14].

The effect of NSAIDs on the homeostasis system, the main
representative of which is the bone marrow, does not lose its rel-
evance. The effect of Diclofenac sodium as an active substance
on the bone marrow of animals in the experiment remains insuf-
ficiently studied, since it is a weak organic acid. The research
results suggest that Diclofenac sodium, as an active substance,
affects the function of the body’s immune system, as a result of
which a refractory period of 2-3 days develops. NSAIDs have
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an effect on the rate of bone tissue regeneration [4.9]. Discus-
sions lend themselves to the question of the immunomodulating
properties of Diclofenac sodium, due to which the inflammatory
process is suppressed in a short time [10,18].

The task of red blood cells is to transport oxygen, through the
blood, with its shaped elements, many necessary substances are
transmitted, which determines the urgency of solving the issue
of the effect of the active substance “Diclofenac Sodium” on
the hematopoiesis system. The coagulation system is involved in
maintaining the internal environment of the body and with pro-
longed use of NSAIDs, the development of various cardiovas-
cular complications is possible [3]. A similar condition develops
due to the accumulation of COX-1, which entails an increase in
the number of platelets in the blood [6]. Taking NSAIDs leads to
the development of a deficiency of erythropoietin and interleu-
kin-3, as well as prostaglandins - factors that are involved in the
formation of mature forms of red blood cells [2,11,15].

The aim of the work is to study the action of the active sub-
stance Diclofenac sodium and its effect on the erythrocyte series
of bone marrow cells of white laboratory mice in an experiment,
provided that it is used for 96 hours.

Material and methods. The studies were conducted on 44
white laboratory mice, 6 months old and weighing 60 grams. All
individuals were divided into three groups. The first included
16 individuals with which Diclofenac sodium was introduced
into the quadriceps femoris in the amount of 0.08 mg, the sec-
ond was 16 individuals. Which received the active substance in
an amount of 0.18 mg, the third was 12 individuals, which re-
ceived saline. After 96 hours of the experiment, all animals were
slaughtered under general anesthesia, using sodium thiopental
in an amount of 5 mg/kg. After checking the absence of vital
reflexes, decapitation was performed and femurs were extracted,
from which bone marrow was extracted.

The work was carried out under strict observance of all the
rules of a humane attitude to laboratory animals, asepsis and an-
tiseptics, according to the “European Convention for the Protec-
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tion of Vertebrate Animals used for Scientific and Other Scien-
tific Purposes” (Strasbourg, 1986), “General Ethical Principles
of Animal Experiments” (Kyiv, 2001) and the Law of Ukraine
Ne 3447-1V “On the Protection of Animals from Cruel Behav-
ior” - dated 21.02.2006 [16].

The resulting material was studied histologically to determine
the nature of the cells [1]. An immunomagnetic separation pro-
cedure was carried out, in which the cell loss was 0.01% [17].
The resulting clean cell lines were counted and the resulting ma-
terials were statistically processed based on the number of cells
in 1 ml. To check the one-dimensionality of the probability dis-
tribution, span diagrams of the “box with mustache” type were
used [19]. To build graphs and all calculations, the Statistica 10
program was used.

Results and discussion. The study obtained after immuno-
magnetic separation of cells showed a clear pattern between the
use of the active substance “Diclofenac Sodium” for 96 hours
and the state of the erythrocyte bone marrow growth. An in-
crease in the nuclear forms of cells in animals of the first group
was established. Due to the increase in the amount of COX-1, an
increase in the number of megakaryocytes was observed, which
subsequently could be a factor in the development of thrombus
formation. Against the background of an increase in the number
of erythroblasts, a decrease in the number of reticular cells was
observed. This is due to the blocking of factors that contribute to
the formation of more mature forms of red blood cells - eryth-
ropoietin, prostaglandins and interleukin-3. A decrease in the
leuko-erythrokaryoid ratio, which is the ratio of the elements of
leukopoiesis to the number of nuclear forms of red blood cells,
indicates the development of agranulocytosis against the back-
ground of the development of intoxication. A decrease in the
erythrokaryocyte maturation index was also observed, which is
the ratio of hemoglobin containing normoblasts to the number
of all cells making up the erythroid germ. A decrease in this in-
dicator indicates a violation of the synthesis of hemoglobin by
cells (Table 1).

Table 1. Indicators of red blood cell cells and bone marrow megakaryocytes of white laboratory mice
of the first and third groups when exposed to Diclofenac sodium for 96 hours

I group (n=16) III group (n=12)
Indicator —_ —_
X [N A X 5 A,
Erythroblasts (%) 2 0,1 0,05 0,5 0,1 0,05
Reticular cells (%) 1,15 0,1 0,05 1,5 0,1 0,04
Erythrokaryocyte maturation index (%) 0,62 0 0,01 1,08 0,1 0,05
Leuko-erythrokaryoid (%) 5,16 0,2 0,09 5,7 0,1 0,08
Megakaryocytes (%) 1,1 0,1 0,05 0,3 0,1 0,05

note: X — the average value, 5_— the standard deviation,A  — the standard error with a significance level of 0.05

The results of the table indicate an increase in the number of
erythroblasts by 75% (p<0.05). In turn, the number of reticu-
lar cells decreased by 33.4% (p<0.05). Due to more mature cell
forms, a decrease in the erythrokaryocyte index in animals of
the first group was observed by 42.6% (p<0.05). Since there is
an increase in the nuclear forms of red blood cells, the leuko-
erythrokaryoid ratio declined slightly, by 9.5% (p<0.05), mainly
due to the leukocyte series of cells. The use of the active sub-
stance Diclofenac sodium showed that COX-1 accumulates in
the body of the first group of animals, which leads to an increase
in the number of megakaryocytes by 266.6% (p<0.05), which
can directly indicate the risk of thrombosis.
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A completely different picture was observed when using
Diclofenac sodium at a dose of 0.18 mg. The active substance
has led to the fact that the number of nuclear forms of red
blood cells has increased even more, while non-nuclear, on
the contrary, has decreased. This is due to a more pronounced
inhibition of erythropoietin, prostaglandins, as well as inter-
leukin-3. Diclofenac sodium caused an increase in the con-
centration of COX-1, which led to an increase in the number
of megakaryocytes. The index of the erythrokaryocyte index
also decreased due to the inhibition of more mature forms of
red blood cells (Table 2).
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Table 2. The bone marrow erythrocyte cells of white laboratory mice
of the first and third groups when exposed to Diclofenac sodium for 96 hours
Indicator IIgroup (n=16) III group (n=12)
X 3, A, X 3, A,
Erythroblasts (%) 3,8 0,1 0,04 0,5 0,1 0,05
Reticular cells (%) 0,6 0,1 0,03 1,5 0,1 0,04
Erythrokaryocyte maturation index (%) 0,73 0 0,01 1,08 0,1 0,05
Leuko- erythrokaryoid (%) 5 0,1 0,03 5,7 0,1 0,08
Megakaryocytes (%) 2,5 0,1 0,05 0,3 0,1 0,05

note: X— the average value, 6 — the standard deviation, A _— the standard error with a significance level of 0.05
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Chart 1. The fluctuation indices of erythrocyte cells and bone marrow megakaryocytes in mice of group 1
(n=16) and group II (n=16) compared with group III (n = 12) under the action of Diclofenac sodium for 96 hours

From table 2 it follows that the rate of erythroblasts increased
by 166.5% (p<0.05), which directly indicates the blocking of
factors that contribute to the formation of more mature forms
of red blood cells. An increase in the dose in animals of the
second group led to a drop in the number of reticular cells by
60% (p<0.05). The index of erythrokaryocyte maturation de-
creased by 32.5% (p<0.05), which is less than in animals of
the first group due to an increase in the nuclear forms of red
blood cells. The diclofenac sodium had a depressing role on
the leuko- erythrokaryoid ratio, by 12.3% (p<0.05). The rate of
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Fig. 1. Reticular cells (My2)
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megakaryocytes in animals of the second group increased sig-
nificantly, by 733.3% (p<0.05), which confirms the blocking of
COX-2 sodium by Diclofenac to a greater extent with increasing
dose. A similar circumstance may become a risk of developing
cardiovascular complications. Trends of the described changes
are presented in a graphic image (Chart 1).

Considering that three uniformly distant (abscissa axis) dose
values can be located on the span diagram, it is possible to get
ideas about the trends in the effect of the dose in the range 0,
50.100% (diagrams 1-4)
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Fig. 2. Erythroblasts (My7)
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The presented diagrams indicate the absence of intersection of
the straight line drawn through the “boxes” vertically. This confirms
the dependence of the degree of differentiation of the studied cells
on the used dose of the active substance. An almost linear increase
in the curve can be observed for indicators of erythroblast cells with
an increase in the dose of the active substance (chart 2). For the in-
dicator of the erythrocyte maturation index, a nonlinear variable is
observed, which is minimal for the indicators of the animals of the
first group under the influence of Diclofenac sodium.

Conclusions. As a result of the study, it was found that the
dose of 0.08 mg had the most positive effect on bone marrow
cells, while 0.18 mg had a toxic effect. In the first group, the
number of erythroblasts increased by 75%, while in the second
by 166.5%. Due to the blocking of factors contributing to the
appearance of more mature forms, the number of reticular cells
decreased in the first group by 33.4%, while in the second by
60%. Under the influence of a dose of Diclofenac sodium in
animals of the first group, the erythrokaryocyte maturation index
is 42.6%, while an increase in dose led to a decrease of 32.5%.
The indicator of the leuko-erythrokaryoid ratio decreased, but
not significantly, since there was an increase in the nuclear forms
of red blood cells and a decrease in white blood cells. In the
first group, the indicator decreased by 9.5%, while in the second
12.3%. Due to the blocking of COX-2 levels and the accumula-
tion of COX-1, the number of megakaryocytes increased, in the
first group by 266.6%, while in the second by 733.3%, which is
a risk of developing cardiovascular complications.
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SUMMARY

INFLUENCE OF THE ACTING SUBSTANCE SODIUM
DICLOFENAC ON BONE MARROW CELLS

2Ivanov O., *Haidash O., *Voloshin V., ?Kondratov S.,
Smirnov A.

'Kharkov Medical Academy of Postgraduate Education; *The
State Institution “Lugansk State Medical University”, Rubizhne,
Ukraine

In humans and mammals, the homeostasis system is support-
ed by many organs and systems, but hematopoietic remains one
of the most important. A negative effect on the hematopoietic
system is rejected by many factors, but the first place remains for
drugs, which one in three are non-steroidal anti-inflammatory
drugs (NSAIDs). The most popular among them remains the
active substance “Diclofenac Sodium”, which is part of many
drugs. The purpose of the work is to study the action of the ac-
tive substance Diclofenac sodium and its effect on the eryth-

© GMN

rocyte series of bone marrow cells of white laboratory mice in
an experiment. The studies were conducted on white laboratory
mice, males, 6 months old, 60 grams. The animals were divided
into three groups, the first received 0.09 mg of Diclofenac so-
dium in the quadriceps of the thigh, the second - 0.18 mg and
the third physiological solution for 96 hours. After observing
all the rules of bioethics, the animals were slaughtered and the
bone marrow was examined using pure immuno-magnetic sep-
aration techniques. During the study, it became known that in
the first group the number of erythroblasts increased by 75%,
while in the second group by 166.5%, due to the blocking of
differentiation into more mature cells. The number of reticular
cells decreased by 33.4%, while in the second group by 60%.
A decrease in the erythrokaryocyte maturation index in the first
group by 42.6% whereas in the second by 32.5%, primarily due
to immature red blood cell precursors. In the first group, the
leuko-erythrokaryoid ratio decreased by 9.5%, while in the sec-
ond group by 12.3%. The number of megakaryocytes due to the
predominant blockade of cyclooxygenase-2 increased in the first
group by 266.6%, while in the second by 733.3%. It was found
that the most favorable effect on red bone marrow cells has a
dose of 0.09 mg, while 0.18 mg has a toxic effect and contributes
to the development of cardiovascular complications.

Keywords: Diclofenac sodium, bone marrow, toxic effect,
erythrocyte series, megakaryocytes.

PE3IOME

BJIASIHUE JEVCTBYIOIIErO BEIIECTBA JUKJIO-
DOEHAK HATPUSI HA KJIETKH PUTPOLUTAPHOI'O
PAJA KOCTHOI'O MO3T'A

L2 sanos A.C., Taiinam E.W., 2Bojgomun B.H.,
ZKonaparos C.A., 2CmupHos A.C.

I XapbKo6ckas MeOuyuncKas akademusi nOCLeOUNnIoMHO20 00-
paszosanus, *Tocydapcmeennoe yupexcoenue «Jlyeanckuii 2o-
cyoapcmeenHolil  MeOuyuHcKull  yHueepcumemy, Pybeoicnoe,
Vrpauna

Lenbio MccnenoBaHus SIBUIIOCH ONPEIeIICHUE BIUSHUS Jei-
CTBYIOIIIETO BELIECTBA JUKIO(EHAKA HATPUSI HA SPUTPOLUTAP-
HBII PsIT KIIETOK KOCTHOTO MO3Ta OeJIbIX JIAOOPATOPHBIX MBIIICH
B OKCIICPHMEHTE.

UccnenoBanus NpoBOIMIINCH Ha OenbiXx J1abopaTOpHBIX
6-MeCSIUHBIX MbllIax-camuax, Becom 60 rpamm. JKuBOTHBIC
paslesieHbl Ha TpU TpyIHIbl: nepsas rpynna noaydana 0,09
MI IuKiIo(peHaKa HaTpusl B YETHIPEXIIABYIO MBILIIY Oenpa,
BTOpas rpynmna — 0,18 mMr u TpeThs rpynmna - ¢pusnonornye-
CKUil pacTBOp B TeueHue 96 daco. JXuBoTHBIC 3a0MBaJIKCh C
coOutoieHHeM BCeX MpaBuil OMOITHKH, 3aTE€M HCCIIe0BaJICs
KOCTHBIM MO3I U C HUCIIOJIb30BaHHEM METOAUKU UMMYHOMAr-
HUTHOM cenapanuuu BbIACIEHBI YACTBIC JIMHUU KIIETOK. B Xoa¢e
HCCJICA0OBAaHUs BBIABICHO, YTO B HepBOﬁ I'pymnIe KoJIu4eCTBO
3pUTPOOIACTOB YBEIUUMIOCH HA 75%, a BO BTOpOH rpymnme -
Ha 166,5%, 3a cueT ONOKUPOBKH AudepeHnnanuu B domnee
3pesnble KieTKu. Konn4ecTBo peTHKYNSIPHBIX KIETOK CHU3U-
nock Ha 33,4%, Bo Bropoi rpynne - Ha 60%. Wnnekc co-
3peBaHUs DPUTPOKAPUOLIUTOB B IEPBOU IPYIINE CHU3UICS HA
42,6%, Bo BTOpOH - HA 32,5%, B OCHOBHOM, 33 CUET HE3PEJIbIX
IpelIeCTBEeHHUKOB S3pUTPOLUTOB. B nepBoii rpynne nokasa-
TEJIb JIEHKO-3PUTPOUIHOIO COOTHOLICHHs CHU3MICA Ha 9,5%,
BO BTOpOIi rpynre - Ha 12,3%. KonnuecTBo MerakapuonuToB
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BO3POCJIO 3a CUET NpeuMyliecTBeHHoi Omokansl 1[OI-2 B
nepBoii rpymie Ha 266,6%, Bo Bropoii - Ha 733,3%. YcTaHOB-
JICHO, 4TO HamOoJiee O1aronpusiTHOE BO3/ICHCTBUE HA KICTKU
KpPacHOI'0 KOCTHOTO Mo3ra mposisisier qo3a 0,09 mr, Torna kak
0,18 Mr oxasplBaeT TOKCHYECKOE AECHCTBHUE U CIOCOOCTBYET
Pa3BUTHIO KapIMOBACKYJISIPHBIX OCIOKHEHUH.
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HEAT TREATED BONE ALLOGRAFT AS AN ANTIBIOTIC CARRIER FOR LOCAL APPLICATION

Tuleubaev B., Saginova D., Saginov A., Tashmetov E., Koshanova A.

Karaganda Medical University, Kazakhstan

Infectious complications in traumatology and orthopedics
that occur after chronic osteomyelitis remain a serious problem.
Traditional methods of treatment often do not allow to achieve
complete eradication of the pathogen [8,9].

At present, the impregnation of antibiotics into various im-
plants is gaining more and more application. Thanks to this, it
became possible to create high local concentrations of antibiot-
ics and to avoid their systemic toxic effects. As implants, both
non-biodegradable (bone cement, titanium plates) and biode-
gradable (hydroxyappatite, calcium sulfate, calcium phosphate,
collagen sponge) are used [11,12,16].

The main causative agents of osteomyelitis, according to the
literature, are S. aureus and coagulase-negative staphylococci.
Next come Enterobacteriaceae, Pseudomonas and streptococci.
Moreover, in a percentage ratio, a gradual shift of growth to-
wards gram-negative bacteria, such as P. Aeruginosa Enterobac-
teriaceae occurs. This is due to an increase in the number of
orthopedic surgeries using implants, as well as an increase in
the number of injuries with open fractures [8,10]. In addition,
Enterobacteriaceae, K. pneumoniae, E. Coli, and others belong
to the causative agents of osteomyelitis among gram-negative
bacteria [9].

The basic requirements for ideal implants are: effective bacte-
ricidal activity against all pathogens of osteomyelitis, including
methyl-resistant Staphylococcus aureus (MRSA); a prolonged
release of high concentration of the antibiotic in the site of in-
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fection without local or systemic toxicity; biodegradation and
enhancement of bone tissue repair processes; the possibility of
impregnation with an antibiotic according to the sensitivity of the
pathogen. However, the ideal material has not been found [7,9,15].

Bone grafts are considered “the gold standard” as they can
replace any bone defect, have osteoconductive properties and
do not require subsequent removal, also they can absorb various
antibacterial drugs. The negative aspects of their application are
the complexity of transplant procurement, legal and ethical re-
strictions, limited resources of donor zones, the risk of fractures
and chronic pain syndromes at the site of harvesting of bone
[6,12,14]. However, the possibility of using bone allografts pre-
pared according to the Marburg system of the bone bank avoids
these difficulties [13].

In this study, our objective was to assess antibacterial activity
of antibiotic-impregnated bone allograft processed according to
the Marburg bone bank system.

Material and methods. The study was conducted at the
clinical base of the Nonprofit Joint-Stock Company “Karaganda
Medical University” (KMU) in the Regional Center for Trauma-
tology and Orthopedics (RCTO) named after prof. H.Z. Maka-
zhanov, at the Department of Microbiology of the KMU and in
the laboratory for collective use (LCU) of the KMU.

Human femoral heads were used as bone allograft. Written
consent was taken obtained from patients to utilize the femoral
heads from total hip replacement for further research. The ex-



