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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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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-



 
GeorGian Medical news  
No 9 (306) 2020

© GMN 143 

periment included femoral heads with a diameter of 50-55 mm, 
without the presence of severe sclerosis and damage. After har-
vesting all femoral heads were processed according to the Mar-
burg bone bank system. Thermal disinfection involved heating 
of the femoral heads placed into a sealed container with saline in 
Lobator SD-2 system (TELOS, Germany). The duration of the 
protocol was 94 min, while temperature (82.5C) was sustained 
for at least 15 min [13]. Then the bone allografts were then im-
pregnated with gentamicin solution 4 mg/ml.

Depending on the method of impregnation four experimental 
and control groups were formed. Three allografts were included 
in each group. In I and II groups entire femoral heads were used, 
in III and IV - perforated.

In group I, entire femoral heads were used, which were heat 
treated with the addition of gentamicin.

In group II, entire femoral heads were heat treated, then 
soaked in a sterile gentamicin solution at room temperature with 
an exposure of 60 minutes.

In group III, entire femoral heads were first perforated, and then 
were heat treated with the addition of gentamicin. The bone allograft 
is perforated in the device [1]. Using a drill, channels are formed ac-
cording to the template. Channels are located at the same distance 
from each other over the entire surface of two perpendicular walls 
of the device. Then the graft is washed in saline to clean the canals 
from bone chips. This perforating method a bone allograft promotes 
uniform impregnation with an antibiotic.

In group IV, perforated bone allografts were heat treated, then 
soaked in a sterile gentamicin solution at room temperature with 
an exposure of 60 minutes.

In V, the control group, the bone allografts were heat treated, 
then impregnated with saline.

Bone chips with a size of 5–10 mm were prepared from the 
spongious tissue using a medical hand saw. Three bone frag-
ments were taken from each group. Assessment of antibiotic 
release was carried out by agar diffusion. Laboratory strains of 
different microorganisms causing osteomyelitis were studied, 
including Staphylococcus aureus ATCC 1518, Pseudomonas ae-
ruginosa ATCC 9027, Klebsiella pneumonia WHO-1. 

The suitability of S. aureus, P. aerugenosa, K. pneumonia 
strains were assessed by determination of minimum inhibitory 
concentrations (MICs) at which no visible growth existed. Broth 
dilution are used to determine MICs of gentamycin [3].

A Petri dish (diameter 9 cm) with a standardized amount (15 
mL) of Mueller Hinton Medium (broth + agar) was floated with 
1 mL of a S. aureus ATCC 1518 (1 x 108 CFU/mL), P. aerugi-
nosa ATCC 9027 (1 x 108 CFU/mL), K. pneumonia WHO-1 (1 x 
108 CFU/mL) suspensions, respectively. Bone chips in triplicate 
from each group were placed on one plate and incubated at 37 
° for 24 h. Evaluation of the results was carried out by measur-
ing the diameters of the zone of inhibition with a ruler with an 
accuracy of 0.1 mm from the edge of the bone fragments after 
24 hours.

Statistical data processing was carried out using the soft-
ware package Excel 2016 (Microsoft Corporation, USA) and 
the software package STATISTICA 8.0 (StatSoft, USA). The 
analysis was carried out using descriptive statistics. For each 
quantitative indicator, the average, median (Me), quartiles 
(Q25; Q75) were calculated. To compare the differences be-
tween the groups, a nonparametric one-dimensional analysis 
of variance was used (Kruskal-Wallis test). For comparisons 
of the differences between perforated and non-perforated 
samples, as well as comparisons of antibiotic groups before 
or after heat treatment the non-parametric Mann-Whitney test 
was used. Statistical significance was considered at p-values 
less than 0.05.

Results and discussion. Comparison of the diameters of the 
zone of inhibition in the medium with S. aureus was carried out 
based on the results of measuring the inhibition zone among 
themselves. The diameter of the zone of inhibition in I group 
was 6.7±1.1 (Me (Q25; Q75) 6.6 (6.5; 6.9)) mm, in II group it 
was 9.0±0.6 (Me (Q25; Q75) 9.1 (8.9; 9.2)) mm, in III group - 
20.4±0.4 (Me (Q25; Q75) 20.8 (19.4; 21.1)) mm and in IV group 
- 24.6±0.8 (Me (Q25; Q75) 24.6 (24.3; 24.8)) mm. There is a 
wide range of indicators in the groups of entire and perforated 
allografts (Fig. 1).

Comparison of the diameters of the zone of inhibition in the 
medium with P. aerugenosa was carried out based on the results 
of measuring the inhibition zone among themselves. The diam-
eter of the zone of inhibition in I group was 7.1±0.4 (Me (Q25; 
Q75) 7.2 (6.9; 7.3)) mm, in II group 12.7±0.6 (Me (Q25; Q75) 
12.6 (12.5; 13.1)) mm, in III group - 17.6±0.9 (Me (Q25; Q75) 
18.1 (17.6; 18.5)) mm and in IV group - 21.3±0.8 (Me (Q25; 
Q75) 21.3 (20.7; 21.8)) mm. There is a wide range of indicators 
in the groups of entire and perforated allografts (Fig. 2).

Fig. 1. The diameters of zone of inhibition in the medium with s. aureus: a- i group; b- ii group; c- iii group; d- iV group

Fig. 2. The diameters of zone of inhibition in the medium with P. aerugenosa: a- i group; b- ii group; c- iii group; d- iV group
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 Comparison of the diameters of the zone of inhibition in the 
medium with K. pneumonia was carried out based on the results 
of measuring the inhibition zone among themselves. The diam-
eter of the zone of inhibition in I group was 5.9 ± 0.9 (Me (Q25; 
Q75) 5.9 (5.5; 6.4)) mm, in group II - 8.8 ± 0.6 (Me (Q25; Q75 ) 
8.7 (8.3; 9.4)) mm, in group III 12.8 ± 0.5 (Me (Q25; Q75) 12.6 
(12.5; 13.2)) mm and in IV group - 16.9 ± 0.8 (Me (Q25; Q75) 
16.8 (16.6; 17.3)) mm. There is a wide range of indicators in the 
groups of entire and perforated allografts (Fig. 3).

  According to statistics (Table) the diameters of the zone of 
inhibition are significantly different in the groups of entire and 
perforated allografts. It can also be noted how the data on the 
inhibition area on different nutrient media differ. It is clear that 
the diameters of zone of inhibition in II and IV groups are statis-
tically higher than in I and III groups in all mediums (p<0.05).

In chronic osteomyelitis, bone grafting is required after radical 
excision of a large amount of necrotic tissue. One of the meth-
ods for filling defects are biodegradable grafts impregnated with 
antibacterial drugs. Typically, autologous bone, allografts and 
bone graft substitutes are used. All of them have osteoconduc-
tive and osteoinductive properties [6,12,14]. The gold standard 
in replacing a bone defect is an autologous bone taken from a 
iliac crest or tibial tuberosity. However, the limited resources of 
donor areas, the risk of fractures and chronic pain syndromes at 
the site of collection of donor material, additional trauma during 
surgery limits the use of this treatment method. The use of bone 
allografts as a carrier for antibiotics has been described by many 
authors. E. Witsø et al. came to the conclusion that crushed and 
antibiotic-saturated bone grafts can be used in various clinical 
situations and can store and release large amounts of aminogly-
cosides and vancomycin [18]. The spongy bone is believed to 
be the best vehicle because of its larger surface area for binding 
to the antibiotic compared to the cortical bone. Also, the porous 
structure of the cancellous bone is a favorable condition for the 
growth of bone tissue [4,12].

Aminoglycosides, in particular gentamicin, are considered the 
most commonly used antibiotics for impregnation of materials 

such as PMMA, collagen sponges etc., due to their high solubil-
ity, their thermal stability, and their bactericidal activity at low 
concentrations. Moreover, aminoglycosides are effective against 
most of the most common microorganisms isolated from ortho-
pedic infections, such as Staphylococcus aureus, Pseudomonas 
aeruginosa and enterococci [7,10].

In this experiment, antibacterial activity of antibiotic impreg-
nated bone allografts was evaluated. Impregnation was carried 
out by 4 different methods. These allografts were harvested from 
the femoral heads after arthroplasty of the hip joint. In the lit-
erature more often described impregnation of a bone graft with 
manual stirring by shaking, placing the bone graft in antibiotic-
containing solutions for a certain period of time, as well as phys-
ical methods (iontophoresis) [4,5,12]. In the aforementioned 
methods, the bone allograft is ground to a chip size (1×1 cm) 
before impregnation. Grinding an allograft leads to the destruc-
tion of the structure of bone tissue, a decrease in the binding 
surface with an antimicrobial preparation, which in turn leads 
to a rapid release of the antibiotic from the transplant [15,18]. 
In contrast, perforation according to the developed technique al-
lows preserving the integrity of the bone allograft. In addition, 
due to uniform perforation, femoral head can be impregnated 
with an antibiotic totally.

In vitro studies of local antibiotic release have employed vari-
ous microbiological methods. Measurement of the zone of inhi-
bition of growth of microorganisms in agar is a technique that 
is used in studies of the release of antibiotic from bone cement 
from polymethyl methacrylate (PMMA). According to Walen-
kamp,   the agar diffusion test is a qualitative analysis that allows 
you to determine the release of antibiotics and the antibacterial 
activity of bone cement or, in our case, cancellous bone [17]. In 
our study, drug release was determined by agar diffusion against 
Staphylococcus aureus, Pseudomonas aerugenosa, Klebsiella 
pneumonia as an indicator strain. These strains were selected 
as an indicator because according to the literature, S. aureus and 
coagulase-negative staphylococci are the main causative agents. 
Next come Enterobacteriaceae, Pseudomonas and streptococci. 

Fig. 3. The diameters of zone of inhibition in the medium with K. pneumonia: a- i group; b- ii group; c- iii group; d- iV group

Table. comparison of zone of inhibition between groups

Strains n

The diameters of zone of inhibition (mm) 

H* pI
(n=3)

II
(n=3)

III
(n=3)

IV
(n=3)

Me (Q25; Q75)

S. aureus 12 6.6 
(6.5; 6.9)

9.1 
(8.9; 9.2)

20.8 
(19.4; 21.1)

24.6 
(24.3; 24.8) 12,64 0,0065

P. aerugenosa 12 5.9 
(5.5; 6.4)

8.7 
(8.3; 9.4)

12.6 
(12.5; 13.2)

16.8 
(16.6; 17.3) 11,84 0,0079

K. pneumonia 12 7.2 
(6.9; 6.2)

12.6 
(12.5; 13.1)

18.1 
(17.6; 18.5)

21.3 
(20.7; 21.8) 12,66 0,0072

note: * - Kruskal-wallis Test
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Moreover, in a percentage ratio, a gradual shift of growth to-
wards gram-negative bacteria, such as P. Aeruginosa and En-
terobacteriaceae occurs. This is due to an increase in the number 
of orthopedic surgeries using implants, as well as an increase 
in the number of open fractures. In addition, K. pneumoniae, 
E. Coli, etc. are among the causative agents of osteomyelitis 
among gram-negative facultative anaerobic bacteria [9,10].

The results obtained indicate the presence of antimicrobial 
activity against S. aureus, P. aeruginosa, K. pneumonia in all 
groups. However, the diameter of zone of inhibition in media 
with S. aureus, P. aeruginosa was higher than in medium with K. 
pneumonia, which may be associated with a higher activity of 
gentamicin on these microbial strains. Allografts (group III and 
IV) perforated according to the developed technique showed a 
higher growth inhibition zone compared to entire femoral heads 
(group I and II) (p<0.05). Despite the fact that gentamicin be-
longs to thermostable antibacterial drugs, in this and a previous 
study [2], its antibacterial property decreased after exposure to 
high temperatures. Samara E. in an experiment simulating tem-
perature during bone cement polymerization (PMMA) showed 
that gentamicin is degraded by 25% under the influence of high 
temperatures [14].

This study has some limitations. The study was conducted in 
vitro, and therefore, additional in vivo studies using animals are 
needed before clinical introduction. Regardless of the molecular 
mechanism, current research suggests that heat treated and an-
tibiotic-impregnated bone allograft can potentially be an effec-
tive means of preventing and treating bone and joint infections. 
This method can also provide activity against the most common 
pathogens of bone infections. Further research is needed to fur-
ther examine the concentration and duration of antibiotic release 
in vivo and the safety of a bone allograft impregnated with an 
antibiotic in an animal model before it can be considered for use 
in humans.

Conclusion. We conclude that the capacity of bone allografts 
processed according to the Marburg bone bank system to act as 
gentamicin carriers has been confirmed in this study. Gentamy-
cin loaded perforated bone allograft (IV group) showed statis-
tically higher efficacy against S. aureus, P. aeruginosa and K. 
pneumonia among studied groups.
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SUMMARY 

HEAT TREATED BONE ALLOGRAFT AS AN ANTIBI-
OTIC CARRIER FOR LOCAL APPLICATION
 
Tuleubaev B., Saginova D., Saginov A., Tashmetov E., 
Koshanova A.

Karaganda Medical University, Kazakhstan

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



146

 
Медицинские новости грузии

cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

In the experiment, thermal processed bone allografts accord-
ing to the Marburg bone bank system were used. They were im-
pregnated with gentamicin. Four groups are formed depending 
on the impregnation method. In I and II groups, an entire femoral 
heads and, in III and IV perforated femoral heads were used. In 
groups I and III, antibiotic impregnation was carried out simultane-
ously with the thermal disinfection, and in groups II and IV after 
thermal disinfection. In the control group, the bone allografts were 
heat treated, then impregnated with saline. The antibiotic release 
was evaluated by agar diffusion test against staphylococcus aureus, 
Pseudomonas aeruginosa and Klebsiella pneumonia.

The results of the study indicate the presence of antimicrobial 
activity against s. aureus, P. aeruginosa and K. pneumonia in 
all groups except the control group. However, in the II and IV 
group, the inhibition zone was higher compared with the I and 
III groups (p<0.05). 

We conclude that the capacity of bone allografts processed 
according to the Marburg bone bank system to act as gentamicin 
carriers has been confirmed in this study. Gentamycin loaded 
perforated bone allograft (IV group) showed statistically high-
er efficacy against S. aureus, P. aeruginosa and K. pneumonia 
among studied groups.

Keywords: Osteomyelitis, staphylococcus aureus, antibiotic, 
local delivery, biomaterials and delivery systems.

РЕЗЮМЕ

ТЕРМИЧЕСКИ ОБРАБОТАННЫЙ КОСТНЫЙ АЛ-
ЛОГРАФТ В КАЧЕСТВЕ ЛОКАЛЬНОГО НОСИТЕЛЯ 
АНТИБИОТИКОВ

Тулеубаев Б.Е., Сагинова Д.А., Сагинов А.М., 
Ташметов Э.Р., Кошанова А.А.

Медицинский университет караганды, казахстан 

Целью исследования явилась оценка антибактериаль-
ной активности импрегнированной антибиотиком головки 
бедренной кости, заготовленной по Марбургской системе 
костного банка.

В эксперименте использовались головки бедренной ко-
сти, заготовленные по Марбургской системе костного банка, 
которые импрегнировали гентамицином. В зависимости от 
метода импрегнации сформированы четыре группы. В I и II 
группах использовалась цельная головка бедренной кости, в 
III и IV – перфорированная. В I и III группах импрегнация 
антибиотиком проводилась одновременно с термической 
обработкой головок бедренной кости, во II и IV группах – 
после термической обработки. В контрольной группе цель-
ный костный аллотрансплантат подвергался стандартной 
термической обработке без импрегнации его антибиотиком. 
Оценка высвобождения антибиотика из фрагментов прово-
дилась методом диффузии в агаре с staphylococcus aureus, 
Pseudomonas aerugenosa, Klebsiella pneumonia.

Результаты исследования показали наличие антибактери-
альной активности импрегнированных антибиотиком алло-
графтов на средах с s. aureus, P. aerugenosa, K. pneumonia во 
всех группах, кроме контрольной. Однако, во II и IV груп-

пах зона задержки роста микроорганизмов была больше в 
сравнении с I и III группами (р<0,05). 

В проведенном исследовании подтверждена способность 
костных аллотрансплантатов, заготовленных по Марбург-
ской системе костного банка, действовать в качестве носи-
телей гентамицина. Перфорированный импрегнированный 
гентамицином костный аллографт (IV группа) показал ста-
тистически более высокую антибактериальную активность 
против s. aureus, P. aeruginosa и K. pneumonia среди иссле-
дуемых групп.

reziume

Zvlis Termulad damuSavebuli alografti, ro-
gorc antibiotikebis lokaluri matarebeli

b.tuleubaevi, d.saginova, a.saginovi, e.taSmetovi, 
a.koSanova

yaragandis samedicino universiteti, yazaxeTi

kvlevis mizans warmoadgenda antibiotikiT im-
pregnirebuli, Zvlovani bankis marburgis siste-
mis mixedviT damzadebuli barZayis Zvlis Tavis 
antibaqteriuli aqtivobis gansazRvra.
eqsperimentSi gamoyenebuli iyo barZayis Zvlis 

Tavi, damzadebuli Zvlovani bankis marburgis 
sistemis mixedviT da impregnirebuli gentami-
ciniT. impregnaciis meTodis mixedviT Camoyali-
bda oTxi jgufi. I  da II  jgufebSi gamoyenebu-
li iyo barZayis Zvlis mTliani Tavi, III  da IV 
jgufebSi ki - perforirebuli. I  da III  jgufebSi 
antibiotikis impregnacia Catarda barZayis Zvlis 
Termul damuSavebasTan erTad, II  da IV jgufebSi 
ki - Termuli damuSavebis Semdeg. sakontrolo 
jgufSi mTliani Zvlovani alotransplantanti 
eqvemdebareboda Termul damuSavebas, antibio-
tikiT impregnaciis gareSe. antibiotikis gamoTa-
visuflebis Sefaseba fragmentebidan xorciel-
deboda difuziis meTodiT agarze staphylococcus 
aureus-iT, Pseudomonas aerugenosa-Ti da Klebsiella pneu-
monia-Ti.
kvlevis Sedegebma yvela jgufSi, garda sakon-

trolo jgufisa, aCvena antibiotikebiT impregni-
rebuli alograftebis antibaqteriuli aqtivo-
bis arseboba s. aureus-, P. aerugenosa- da K. pneumonia 
niadagebze. Tumca, II  da IV jgufebSi mikroorga-
nizmebis zrdis Seferxeba meti iyo, vidre I  da III  
jgufebSi (р<0,05).
 wanamdebare kvleviT dadasturebulia Zvlo-

vani bankis marburgis sistemis mixedviT damza-
debuli Zvlovani alotransplantantebis unari 
imoqmedos, rogorc gentamicinis matarebelma. 
perforirebuli gentamiciniT impregnirebuli Zvlo-
vani alografti (IV jgufi) sxva gamokvleul 
jgufebTan SedarebiT,statistikurad sarwmunod 
avlens ufro maRal antibaqteriul aqtivobas S. 
aureus-is, P. aerugenosa-s da K. pneumonia-s mimarT. 


