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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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ние. Уровень кортизола в плазме крови крыс, получивших 
микроволновое облучение, достоверно превышал контроль-
ные показатели. 

Исходя из вышеизложенного, авторы считают целесо-
образным дальнейшее исследование биологического дей-
ствия неионизирующей радиации, окружающей бытовые 
микроволновые печи.

reziume

mikrotalRuri saojaxo Rumelebis irgvliv 
arsebuli aramaionizirebeli radiaciis zemoq-
medeba virTagvebis qcevaze da sisxlis plazmaSi 
kortizolis doneze

x.dondolaZe, m.nikolaiSvili, T.museliani, 
g.jiqia, d.zurabaSvili

i. beritaSvilis sax. eqsperimentuli biomedici-
nis centri, iv. javaxiSvilis sax. Tbilisis sa-
xelmwifo universiteti, saqarTvelo

Tanamedrove monacemebis Tanaxmad, saojaxo mi-
krotalRuri Rumelebis konstruqcia mTlianad 
gamoricxavs aramaionizirebeli eleqtromagnituri 
velis gamosxivebas, magram aRmoCnda, rom saojaxo 
mikrotalRuri Rumelebis irgvliv arsebobs sak-
maod mniSvnelovani aramaionizirebeli radiacia.

kvlevis mizans warmoadgens saojaxo mikro-
talRuri Rumelebis irgvliv arsebuli aramaio-
nizirebeli radiaciis zemoqmedebis gansazRvra 
virTagvebis sxeulis wonaze, lokomotorul aq-
tivobaze da sisxlis plazmaSi kortizolis do-
neze.
6 kviris Wistar-is xazis virTagvebi moTavsda 

Rumelebis daxurul karTan, 0,5 sm daSorebiT. Ru-
melis CarTva xdeboda dReSi orjer, 3-3 wuTiT, 10 
dRis ganmavlobaSi. sakontrolo jgufi ar Rebu-
lobda mikrotalRur dasxivebas.
naCvenebia mikrotalRuri radiaciis qveS myofi 

virTagvebis wonis mateba sakontrolo jgufTan 
SedarebiT.
"Ria velis" testSi, radiaciis qveS myofi 

virTagvebi atarebdnen ufro met dros are-
nis centrSi, vidre sakontrolo jgufis vir-
Tagvebi, aseve xazebis gadakveTa, centralur 
kvadratSi Sesvlis da fexze wamodgomaTa ra-
odenoba SesamCnevad meti iyo radiaciis ze-
moqmedebis qveS myof virTagvTa jgufSi sa-
kontrolo jgufTan SedarebiT. kortizolis 
done sisxlis plazmaSi mikrotalRuri ra-
diaciis zemoqmedebis qveS myof virTagvaTa 
jgufSi sarwmunod gaizarda.
avtorebs mizanSewonilad miaCniaT saojaxo 

mikrotalRuri Rumelebis eleqtromagnituri ve-
lis biologiuri gavlenis Seswavla.

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

1,2Ivanov О., 2Haidash O., 2Voloshin V., 2Kondratov S., 2Smirnov A.

1Kharkov Medical academy of Postgraduate education; 
2The State Institution “Lugansk State Medical University”, Rubіzhne, 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].

Fig. 1. diclofenac sodium formula

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 

Cl

Cl
NH

CH2COONa
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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-

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 
№ 3447-IV “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

Indicator
I group (n=16) ІІІ group (n=12)

X δх ∆х X δх ∆х

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: Х – the average value, δх – the standard deviation,∆х – 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.

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 IІgroup (n=16) ІІІ group (n=12)

X δх ∆х X δх ∆х

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: Х– the average value, δх – the standard deviation, ∆х – the standard error with a significance level of 0.05

Chart 1. The fluctuation indices of erythrocyte cells and bone marrow megakaryocytes in mice of group I 
(n=16) and group II (n=16) compared with group III (n = 12) under the action of Diclofenac sodium for 96 hours

Fig. 1.  reticular cells (My2) Fig. 2. erythroblasts (My7)

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 

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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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

1,2Ivanov О., 2Haidash O., 2Voloshin V., 2Kondratov S., 
2Smirnov A.

1Kharkov Medical academy of Postgraduate education; 2The 
State Institution “Lugansk State Medical University”, Rubіzhne, 
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-

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.

РЕЗЮМЕ 

ВЛИЯНИЕ ДЕЙСТВУЮЩЕГО ВЕЩЕСТВА ДИКЛО-
ФЕНАК НАТРИЯ НА КЛЕТКИ ЭРИТРОЦИТАРНОГО 
РЯДА КОСТНОГО МОЗГА

1,2Иванов А.С., 2Гайдаш Е.И., 2Волошин В.Н., 
2Кондратов С.А., 2Смирнов А.С.

1Харьковская медицинская академия последипломного об-
разования; 2государственное учреждение «Луганский го-
сударственный медицинский университет», рубежное, 
украина

Целью исследования явилось определение влияния дей-
ствующего вещества диклофенака натрия на эритроцитар-
ный ряд клеток костного мозга белых лабораторных мышей 
в эксперименте. 

Исследования проводились на белых лабораторных 
6-месячных мышах-самцах, весом 60 грамм. Животные 
разделены на три группы: первая группа получала 0,09 
мг диклофенака натрия в четырехглавую мышцу бедра, 
вторая группа  – 0,18 мг и третья группа - физиологиче-
ский раствор в течение 96 часов. Животные забивались с 
соблюдением всех правил биоэтики, затем исследовался 
костный мозг и с использованием методики иммуномаг-
нитной сепарации выделены чистые линии клеток. В ходе 
исследования выявлено, что в первой группе количество 
эритробластов увеличилось на 75%, а во второй группе - 
на 166,5%, за счет блокировки дифференциации в более 
зрелые клетки. Количество ретикулярных клеток снизи-
лось на 33,4%, во второй группе - на 60%. Индекс со-
зревания эритрокариоцитов в первой группе снизился на 
42,6%, во второй - на 32,5%, в основном, за счет незрелых 
предшественников эритроцитов. В первой группе показа-
тель лейко-эритроидного соотношения снизился на 9,5%, 
во второй группе - на 12,3%. Количество мегакариоцитов 
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возросло за счет преимущественной блокады ЦОГ-2 в 
первой группе на 266,6%, во второй - на 733,3%. Установ-
лено, что наиболее благоприятное воздействие на клетки 
красного костного мозга проявляет доза 0,09 мг, тогда как 
0,18 мг оказывает токсическое действие и способствует 
развитию кардиоваскулярных осложнений.

reziume 

diklofenak-natriumis moqmedi nivTierebis gav-
lena Zvlis tvinis eriTrocituli rigis ujre-
debze

1,2a.ivanovi, 2e.gaidaSi, 2v.voloSini, 2s.kondratovi, 
2a.smirnovi

1xarkovis diplomisSemdgomi ganaTlebis samedi-
cino akademia; 2luganskis saxelmwifo samedici-
no universiteti, rubeJnoe, ukraina

kvlevis mizans warmoadgenda diklofenak-na-
triumis moqmedi nivTierebis gavlenis Sefaseba 
laboratoriuli virTagvebis Zvlis tvinis eri-
Trocituli rigis ujredebze eqsperimentSi.
kvleva Catarda 6 Tvis asakis, 60 gr masis, mamr 

laboratoriul virTagvebze. cxovelebi daiyo 

sam jgufad: pirveli jgufi oTxTava kunTSi 96 sa-
aTis ganmavlobaSi iRebda diklofenak-natriumis 
0,09 mg-s, meore – 0,18 mg-s, mesame – fiziologiur 
xsnars. cxovelebis eqsperimentidan mokvdineba 
xorcieldeboda bioeTikis yvela wesis dacviT, 
Semdeg imunomagnituri separaciis meTodikis 
gamoyenebiT gamoyofili ujredebis sufTa xaz-
ze xorcieldeboda Zvlis tvinis kvleva. gamov-
linda, rom pirvel jgufSi eriTroblastebis 
raodenoba gaizarda 75%-iT, meoreSi – 166,5%-iT, 
ufro zradasrul ujredebad diferenciaciis 
dablokvis xarjze. pirvel jgufSi retikuluri 
ujredebis raodenoba Semcirda 33,4%-iT, meoreSi 
– 60%-iT; eriTrokardiocitebis momwifebis in-
deqsi pirvel jgufSi Semcirda 42,6%-iT, meoreSi 
– 32,5%-iT, ZiriTadad, eriTrocitebis moumwife-
beli winamorbedebis xarjze. leikoeriTroci-
tuli Tanafardobis maCvenebeli pirvel jgufSi 
Semcirda 9,5%-iT, meoreSi – 12,3%-iT. megakario-
citebis raodenobam pirvel jgufSi moimata 
266,6%-iT, meoreSi – 733,3%-iT. dadgenilia, rom 
Zvlis wiTeli tvinis ujredebze yvelaze keTil-
saimedo moqmedebas avlens doza 0,09 mg, xolo 
dozas 0,18 mg aqvs toqsikuri zemoqmedeba da 
xels uwyobs kardiovaskuluri garTulebebis 
ganviTarebas.

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-

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-


