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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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SedarebiT. gansxvaveba sxeulis masis Semcireba-
sa an naxSirwylebis cvlis maCveneblebis gaum-
jobesebaSi ar aRiniSna.

CGM-is gamoyeneba pacientebSi gid-iT dakav-

Sirebulia sicocxlis xarisxis gaumjobesebas-
Tan da kmayofilebis ufro maRal xarisxTan, 
HbA1c-is da uzmod glukozis donis Semcirebas-
Tan, fizikuri datvirTvebis donis zrdasTan.

VARIANTS OF IL1 (C3954T, RS1143634), PON1 (C108T, RS705379) GENES AS PROGNOSTIC MARKERS 
OF OSTEOMYELITIS RISK AND ITS COMPLICATIONS

1Kolov G., 1Grytsay M., 1Tsokalo V., 2Fishchuk L., 2Rossokha Z.

1State Institution “Institute of Traumatology and Orthopedics of National Academy of Medical Sciences of Ukraine”, Kyiv; 
2State Institution “Reference-centre for Molecular Diagnostic of Public Health Ministry of Ukraine”, Kyiv, Ukraine

Number of surgeries using implants constantly increases. 
Most orthopedic and traumatological surgeries use various fix-
ators for osteosynthesis, which allows to achieve bone union and 
restore fitness. A very serious problem that can arise for the pa-
tient and the surgeon after surgery is infectious complications. 
According to different authors, infection after osteosynthesis is 
in range from 3.6% to 8.1%, while for open multi-fractured bone 
traumas may reach 30.0% [2]. There are many proven risk fac-
tors, which significantly influence on the risk of septic process 
in the area of an implant; those are: systemic diseases (diabetes, 
cancer), bad habits (smoking, drug use), effects of some medi-
cations, severity of injury, experience of the doctor, the level 
of aseptic hospital preparation and more [2,15,18,23]. But quite 
often we encounter cases when, after a perfectly performed os-
teosynthesis in a healthy young patient, after a simple closed 
fracture, there is suppuration of the postoperative wound. The 
result of infectious complications after osteosynthesis is an in-
crease of the treatment duration and, consequently, its cost. The 
development of chronic osteomyelitis (M 86 according to the 
International Classification of Diseases), a disease, in which the 
infection affects all bone structure, with the development of sep-
sis and even fatalities in 1-2% of patients, worsens the healing 
process and quality of life of patients [22].

That is why we began studying possible genetic preconditions 
for the infection development after osteosynthesis. Genetic fac-
tors as diagnostic markers and markers of risk are studied for 
both nonbacterial [6] and bacterial osteomyelitis [24]. LPIN2, 
PSTPIP2 and IL1RN genes, which cause IL-1-mediated inflam-
mation, have been shown to play an important role in the de-
velopment of chronic recurrent multifocal osteomyelitis, and 
LPIN2 deficiency may activate the NLRP3 gene and increase 
inflammatory response without bacterial pathogens. Given 
this and the results of the full-genome sequencing, the authors 
confirmed that nonbacterial osteomyelitis is a complex genetic 
disorder [6]. But, in our opinion, it is likely that greater role 
is played by genetic predisposition, when under the influence 
of exogenous factors (presence/absence of bacterial pathogens, 
metabolic disorders, traumas, environment pollution), in carriers 
of gene variants, and, especially, cytokine genes, risk of exces-
sive inflammatory reaction is increased. These results were ob-
tained in separate studies, where it was directly emphasized that 
there are population differences in the frequency of distribution 

of gene variants that control cytokines production [3,10]. How-
ever, similar studies on the effect of gene variants on the risk 
of recurrent bacterial osteomyelitis have not received sufficient 
attention in various population samples.

We can expect that new methods of molecular genetic diag-
nosis will help to identify rare genetic syndromes with similar 
clinical features, inheritable by descendants [6]. But the genes 
responsible for the cytokines production will in any case have a 
modifying effect, especially in the deepening of metabolic dis-
orders due to concomitant pathology. Therefore, when selecting 
candidate genes for the study, we chose a variant of the IL1Β 
gene (C3954T, rs1143634), a single nucleotide substitution in 
which leads to a change in the level of its expression. The main 
clinically significant option is, according to previous studies, the 
replacement of cytosine (C) by thymine (T) at position 3954, 
resulting in increased cytokine synthesis. In heterozygous in-
dividuals it increases approximately twice, and in homozygous 
with 3954TT genotype – 4 times, in comparison with homozy-
gous for the common 3954CC genotype. That is, inflammatory 
processes in carriers of polymorphic variants of the IL1Β gene 
occur more actively. In homozygous carriers of 3954TT variant 
there is an increased risk for gaining excess weight and devel-
oping metabolic syndrome [4], the manifestations of which are 
known to complicate recovery from osteomyelitis [5,18]. 

Taking into account stated above, as a second gene candidate 
PON1 (C108T, rs705379) was chosen, in which replacement of 
cytosine (C) to thymine (T) at position 108 promoter regions 
is associated with decreased gene expression, resulting in a re-
duction of protection lipoprotein low density from oxidative 
modification under oxidative stress and the impact of a polluted 
environment, which provokes the development of progressive 
metabolic disorders and atherosclerotic vascular lesions, but 
medicine correction can reduce the risk of complications due 
to increased gene expression [14]. Therefore, genetic testing 
and analysis of gene variants is an important basis for identify-
ing individuals at risk of developing bacterial osteomyelitis, its 
complicated course and choosing a personalized strategy for its 
prevention and treatment. 

Purpose of the work - to study the effect of IL1Β (C3954T, 
rs1143634), PON1 (C108T, rs705379) gene variants on the 
risk of bacterial osteomyelitis development and its complicated 
course.
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Material and methods. For our study, we selected a group of 
56 patients who were diagnosed with a bacterial infection in the 
area of surgery, or traumatic osteomyelitis of the long bones of 
the extremities after osteosynthesis due to traumatic fractures. 
Patients involved in the study were treated in the department of 
bone-purulent surgery of SI “Institute of Traumatology and Or-
thopedics of NAMS of Ukraine” from 2011 to 2020. In the vast 
majority of patients, a microbial agent was detected – 87.5%, 
in 75.5% cases gram-positive flora (in 13.5% of these cases – 
resistant).

The average age of patients was 43.1±14.6 years. Among 
patients there was predominantly men – 39 (69.6%) and 17 
women (30.4%). On-bone plates for fixation of fragments 
were used in 37 (67.2 %) patients and locking intramedullary 
rods in18 (37.8%) patients. Infection in the area of surgical 
intervention developed at different times after surgery – the 
average term was 1.5 years. We divided patients in groups 
for the study, according to the course of the infectious pro-
cess – non-recurrent and recurrent osteomyelitis. 20 (35.7 %) 
patients had uncomplicated (non-recurrent) course after sur-
gical osteomyelitis treatment, recovered and at remote obser-
vation had no recurrence of infectious process. Accordingly, 
complicated (recurrent), ineffective treatment with removal 
of metal construction and with recurrent infection were ob-

served in 36 (64.3%) patients. As a control group, popula-
tion frequency data for persons of European population were 
used, which were taken from the open database of the project 
“1000 Genomes” [1]. A permission to conduct research and 
write the publication was obtained from the Ethics Commit-
tee of the of SI “Institute of Traumatology and Orthopedics 
of NAMS of Ukraine”.

For molecular genetic analysis, DNA was isolated from pe-
ripheral blood samples using the Quick-DNA Mini Prep Plus 
Kit (Zymo Research, USA) according to the instructions. PON1 
(C108T, rs705379) and IL1B (C3954T, rs1143634) gene vari-
ants studying was performed according to the modified proto-
cols using the polymerase chain reaction (PCR) and method of 
restriction fragment length polymorphism (PCR-RFLP) [8, 19].

DNA fragments of PON1 and IL1B genes were amplified us-
ing a commercial DreamTaq Green PCR Master Mix (Thermo 
Scientific, USA) and specific oligonucleotide primers (Meta-
bion, Germany) using standard polymerase chain reaction 
techniques. The amplification products were hydrolyzed by 
restriction endonucleases (Thermo Scientific, USA). Informa-
tion about the primers sequence and restriction endonucleases 
is presented in Table 1.

The digested products were separated using agarose gel elec-
trophoresis and visualized on a UV transilluminator (Figs. 1, 2).

Table 1. Summary of PCR-RFLP analysis

Gene variant Primers sequence (5′ to 3′) Annealing t
(0C)

Restriction 
enzyme

Size of amplicon 
and restriction fragments 

(bp)

PON1 C108T
GGCTGCAGCCCTCACCACAACCC

68 MbiI
Amplicon : 240
108C: 28*, 212
108T: 240AGCTAGCTGCCGACCCGGCGGGG

IL1Β C3954T
TTCAGTTCATATGGACCAGA

54 TaqI
Amplicon : 249
3954C : 114, 135
3954T : 249GTTGTCATCAGACTTTGACC

* - fragments up to 30 base pairs (bp) in agarose gel were not visualized

Fig. 1. Electrophoregram of restriction fragments for the C108T variant of the PON1 gene: 1, 2, 9, 12 – 108TT genotype; 
3, 5, 6, 8, 13-15, 17 – 108CT genotype; 4, 7, 10, 11, 16 – 108CC genotype; M – DNA marker

 

Fig. 2. Electrophoregram of restriction fragments for the C3954T variant of the IL1B gene: M – DNA marker; 
1, 3, 4, 6-10, 14-16 – 3954CC genotype; 2, 11 – 3954CT genotype; 5, 12, 13, 17 – 3954TT genotype
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Table 2. Distribution of the IL1Β (C3954T), PON1 (C108T) genes variants in comparison subgroups depending on gender

Genes
variants

Control
group

Osteomyelitis
(generall)

Uncompl.
subgroup

Compl.
subgroup

Statistical
differences

Male

PON1 
C108T

108CC 60 (25.0%) 8 (20.5%) 1 (8.3%) 7 (25.9%) p>0.05

108CT 122 (50.8%) 18 (46.2%) 7 (58.3%) 11 (40.7%) p>0.05

108TT 58 (24.2%) 13 (33.3%) 4 (33.4%) 9 (33.3%) p>0.05

IL1B
C3954T

3954CC 128 (53.3%) 28* (71.8%) 7 (58.3%) 21** 
(77.8%)

*χ2=4.64, p=0.031, OR=2.23 
(1.06-4.68)

**χ2 =4.93, p=0.026, OR=3.06 
(1.19-7.86)

3954CT 97 (40.4%) 8* (20.5%) 3 (25.0%) 5** (18.5%)

*χ2=4.85, p=0.028, OR=0.38 
(0.17-0.86)

**χ2 =4.05, p=0.044, OR=0.34 
(0.12-0.92)

3954TT 15 (6.2%) 3 (7.7%) 2 (16.7%) 1 (3.7%) p>0.05

Female

PON1 
C108T

108CC 69 (26.2%) 3 (17.6%) 2 (25.0%) 1 (11.1%) p>0.05

108CT 136 (51.7%) 7 (41.2%) 3 (37.5%) 4 (44.4%) p>0.05

108TT 58 (22.1%) 7 (41.2%) 3 (37.5%) 4 (44.4%) p>0.05

IL1B
C3954T

3954CC 150 (57.0%) 5 (29.4%) 2 (25.0%) 3 (33.3%) p>0.05

3954CT 104 (39.5%) 10 (58.8%) 4 (50.0%) 6 (66.7%) p>0.05

3954TT 9 (3.4%) 2 (11.8%) 2* (25.0%) 0 (0.0%) *χ2=4.57, p=0.026, OR=9.41 
(1.66-53.22)

note: *, ** – compared to the control group

Fig. 3. The frequency of the IL1B (C3954T) gene variants dis-
tribution in the comparison groups. Note: * – significant differ-
ence in genotype frequencies was revealed

Fig. 4. The frequency of the PON1 (C108T) gene variants dis-
tribution in the comparison groups. Note: * - significant differ-
ence in genotype frequencies was revealed

Statistical processing of data was performed used Microsoft 
Excel Pro Plus 2016 and SPSS v.27. Genotype and allele fre-
quencies in case and control groups were analyzed using the χ2 
test. The association of variants of the studied genes with the 
risk of developing bacterial osteomyelitis and its complicated 
course was investigated by calculating the odds ratio (OR) 
within 95% of the confidence interval (CI). Differences were 
considered significant for all types of analysis at a significance 
level (p) of less than 0.05.

Results and discussion. To assess the effect of IL1B and 
PON1 gene variants, we compared the frequencies in the general 
group of patients with osteomyelitis and subgroups, depending 
on its course, with the frequencies in the control group (Fig.3 
and Fig.4, respectively).

The frequency of genotypes distribution of IL1B (C3954T) 
gene did not differ significantly in the general group of patients 
compared with the control group. In patients with uncomplicat-
ed course of the disease there was significantly increased distri-
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bution frequency of 3954TT genotype compared to the control 
group (χ2=6.05, p=0.014, OR=4.99 (1.55-16.07)). The presence 
of this genotype almost 5 times increased the likelihood of un-
complicated osteomyelitis in patients.

During PON1 (C108T) gene variants analysis there were 
found significant increased incidence of 108TT genotype in pa-
tients with osteomyelitis compared to patients of control group 
(χ2=4.38, p=0.036, OR=1.85(1.03-3.33)). But the frequency of 
PON1 gene variants distribution did not differ when compared 
patients with osteomyelitis depending on complications.

Among the examined patients, men were predominated, 
which is known characteristic of complicated osteomyelitis [12]. 
Therefore, taking into account gender differences, we conducted 
additional statistical analysis for male and female patients sepa-
rately (Table 2).

The frequency of osteomyelitis complications in male patients 
was increased – 69.23% compared to female patients – 52.94%, 
but these indicators did not differ significantly. At the same time, 
men with osteomyelitis compared to men in the control group 
had a significantly reduced frequency of 3954CT genotype and 
a significantly increased frequency of 3954CC genotype in the 
IL1Β gene. It is obvious that for men, the presence even one 
3954T allele was a protective against the development of os-
teomyelitis, and the absence of this allele – genotype 3954CC 
was a risk factor for complications in the treated patients with 
osteomyelitis. And among female patients with an uncompli-
cated course of the disease, we found a significant increase in 
the prevalence of 3954TT genotype in contrast to women in the 
control group. According to the variants of the PON1 gene, we 
did not find any significant differences between genotypes fre-
quencies in the comparison groups that took into account the 
gender of the patient (Table 2).

The obtained results are shown that the IL1Β gene variants 
to determine the risk of disease and predict the complication 
course for male patients. For female patients, it was found that 
in the presence of 3954TT genotype in IL1Β gene there was no 
recurrence. The 108TT genotype in the PON1 gene increased 
the risk of developing osteomyelitis regardless of gender.

We selected IL1Β gene C3954T variant for this study as it 
is known as “the driver of inflammatory response”, which ex-
pression increases activation of the cytokine cascade [26]. The 
modifying effect of this gene variant on the increased risk of 
developing bacterial traumatic osteomyelitis has been both 
proven [10] and refuted in some population studies [25]. But the 
distinct effect of this gene variant on the activity of the corre-
sponding enzyme deserves special attention, with its increasing 
4 times for carriers of the minor genotype compared to the wild 
type. In addition to the inflammatory reaction, it is known that 
the cytokine IL-1β has a significant effect on the processes of 
proliferation, differentiation and apoptosis at the cellular level 
[16]. Optimal secretion of the cytokine IL-1β is essential for the 
recovery of patients with both bacterial and non-bacterial osteo-
myelitis. Some authors have reported abnormal regulation of the 
inflammatory response in patients with nonbacterial osteomyeli-
tis during active disease and remission due to increased produc-
tion of IL-1β mRNA compared to controls [20]. Studying IL1Β 
(C3954T) gene variants for patients with bacterial osteomyelitis 
we confirmed this result, finding out that among surveyed pa-
tients there is significantly predominant detection frequency of 
minor 3954TT genotype in the overall group of patients with-
out complications. It is known this genotype is associated with 
the most active cytokine IL-1β and, correspondingly, increased 
production of other cytokines. In addition, we found gender dif-

ferences by analyzing the distribution of IL1B genotypes among 
men and women. 

 In men, the frequency of 3954CC genotype distribution in 
IL1Β gene was significantly increased when was complicated 
course. 3954CT genotype was associated in men with a reduced 
risk of developing both osteomyelitis and its complications. And 
in female patients, association of 3954TT genotype with uncom-
plicated course of the disease were found. So, the development 
of osteomyelitis and its relapsing course may be the result dys-
regulation or depletion of inflammatory reaction or process of 
apoptosis due to genetic differences between patients.

On the other hand, the genetic effect we have identified may 
be due to the interaction of host genes with pathogens in the 
infectious focus or in the circulation [7], when more intense 
production of proinflammatory cytokine has a protective effect 
against disease progression and recurrence. Considering this, it 
may be necessary to approach the use of monoclonal antibodies 
in the treatment of bacterial osteomyelitis as opposed to non-
bacterial [13]. But it should be remembered that with prolonged 
excessive production of the cytokine IL-1β, bone resorption can 
be observed [13]. Therefore, patients with a better prognosis, 
given the variant of the IL1Β gene, nevertheless, need monitor-
ing and preventive measures considering these particularities.

Another aspect of our research was to study the clinical ef-
fects of PON1 (C108T) gene variants on development and 
course of the disease under consideration. Since many studies 
have shown that when osteomyelitis occurs, systemic oxidative 
stress enhances as a result of an imbalance between oxidants and 
antioxidants in the direction of oxidized forms and peroxidation 
of lipids grows, for the deactivation of which paraoxanase phys-
iological expression is extremely important [9, 11]. As a result 
of our study, the association of the 108TT PON1 gene genotype 
with an increased risk of osteomyelitis developing was revealed. 
We did not find in the literature any data from similar studies 
and, therefore, we cannot compare the results. However, re-
search groups have shown that patients with osteomyelitis have 
a decrease in serum paraoxonase activity and an increase in the 
concentration of lipid hydroperoxides [21]. And these data are 
indirectly confirmed by our results, because carriers the 108TT 
genotype in the PON1 gene have a lower level of PON1 enzyme 
activity. Decreased enzyme activity may due to complications in 
patients after osteosynthesis by rising the products of oxidative 
stress, including the additional effects of harmful environmental 
factors [17].

Conclusion. We identified the association between 108TT 
genotype in PON gene with increased risk of osteomyelitis 
development and the association of 3954TT genotype in IL1Β 
gene with a decreased risk of recurrent course of osteomyelitis. 
Gender differences were found in the clinical effects of IL1Β 
gene variants: in men, the prevalence of 3954CC genotype was 
significantly to be increased in recurrent course of osteomyeli-
tis; 3954CT genotype was associated with a reduced risk of os-
teomyelitis and its complications developing, while in women 
the association of 3954TT with an uncomplicated course of the 
disease was found. The obtained results are promising for pre-
dicting the risk of bacterial osteomyelitis and its complications 
including future personalized prevention strategy development.
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SUMMARY

VARIANTS OF IL1 (C3954T, RS1143634), PON1 (C108T, 
RS705379) GENES AS PROGNOSTIC MARKERS OF OS-
TEOMYELITIS RISK AND ITS COMPLICATIONS

1Kolov G., 1Grytsay M., 1Tsokalo V., 2Fishchuk L., 
2Rossokha Z.

1State Institution “Institute of Traumatology and Orthopedics 
of National Academy of Medical Sciences of Ukraine”, Kyiv; 
2State Institution “Reference-centre for Molecular Diagnostic of 
Public Health Ministry of Ukraine”, Kyiv, Ukraine

The aim of the work was to study the effect of IL1Β (C3954T, 
rs1143634), PON1 (C108T, rs705379) gene variants on the 
risk of bacterial osteomyelitis development and its complicated 
course. The study involved 56 patients with osteomyelitis – 20 
with not complicated (non-recurrent) course after treatment and 
36 with complicated (recurrent) course. The data of population 
frequencies for the European population, obtained from the open 
database of “1000 Genomes project”, were used as a control 
group.

There was significantly increased distribution frequency of 
genotype 3954TT of IL1Β in patients with uncomplicated course 
compared to the control group (χ2=6.05, p=0.014, OR=4.99 
(1.55-16.07)). And was found increased of minor genotype 
108TT of PON1 frequency in patients with osteomyelitis com-
pared to control group (χ2=4.38, p=0.036, OR=1.85(1.03-3.33)).

There were found gender differences in the clinical effects of 
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IL1Β gene variant: in men, the prevalence of genotype 3954CC 
was significantly to be increased in the patient with complicated 
osteomyelitis; genotype 3954CT was associated with a reduced 
risk of osteomyelitis and its complications developing, while in 
women was found the association of genotype 3954TT with an 
uncomplicated course of the disease.

In conclusion, this study suggests that the variants of IL1В 
and PON1 genes associated with the risk of developing bacte-
rial osteomyelitis and its complicated course and can be used 
as a prognostic marker for developing personalized prevention 
strategies.

Keywords: osteomyelitis, IL1Β, PON1, gene, gender.

РЕЗЮМЕ

ВАРИАНТЫ ГЕНОВ IL1B (С3954Т, RS1143634), PON1 
(C108T, RS705379) КАК ПРОГНОСТИЧЕСКИЕ МАР-
КЕРЫ РИСКА ОСТЕОМИЕЛИТА И ЕГО ОСЛОЖНЕ-
НИЙ

1Колов Г.Б., 1Грицай Н.П., 1Цокало В.Н., 2Фищук Л.Е., 
2Россоха З.И.

1Государственное учреждение «Институт травматоло-
гии и ортопедии НАМН Украины», Киев; 2Государственное 
учреждение «Референс-центр молекулярной диагностики 
Министерства здравоохранения Украины», Киев, Украина

Цель исследования – изучить влияние вариантов генов 
IL1Β (C3954T, rs1143634), PON1 (C108T, rs705379) на риск 
развития бактериального остеомиелита и его осложнений. 
Обследовано 56 пациентов с остеомиелитом: 20 с неослож-
ненным течением после лечения и 36 - с осложненным (ре-
цидивирующим) течением. В качестве контрольной группы 
использованы данные о частотах популяций для европей-
ского населения, полученные из открытой базы данных 
«1000 Genomes project».

Средний возраст пациентов составил 43,1±14,6 г., из них 
39 (69,6%) мужчин и 17 (30,4%) женщин. Выявлено до-
стоверное увеличение частоты распределения генотипа 
3954TT гена IL1Β у пациентов с неосложненным течени-
ем в сравнении с контрольной группой (χ2=6,05, p=0,014, 
OR=4,99 (1,55-16,07)), а также повышение частоты минор-
ного генотипа 108TT гена PON1 у пациентов с остеомиели-
том в сравнении с контрольной группой (χ2=4,38, p=0,036, 
OR=1,85 (1,03–3,33)).

Обнаружены гендерные различия в клинических эф-
фектах варианта гена IL1Β: у мужчин распространенность 
генотипа 3954CC достоверно повышена при наличии ос-
ложненного остеомиелита; генотип 3954CT ассоциирован 
со снижением риска развития остеомиелита и его осложне-
ний, тогда как у женщин обнаружена ассоциация генотипа 
3954TT с неосложненным течением заболевания.

Результаты проведенного исследования позволяют за-

ключить, что варианты генов IL1В и PON1 ассоциирова-
ны с риском развития бактериального остеомиелита, его 
осложнённого течения, что может быть использовано в 
качестве прогностического маркера при разработке пер-
сонализированных стратегий профилактики.

reziume

genebis IL1B (С3954Т, RS1143634), PON1 (C108T, 
RS705379) variantebi, rogorc osteomielitis ris-
kis da misi garTulebebis prognozuli markerebi

1g.kolovi, 1n.gricai, 1v.cokalo, 2l.fiSuki, 2z.rossoxa

1ukrainis travmatologiisa da orTopediis in-
stituti, kievi; 2molekuluri genetikis referens-
centri, kievi, ukraina

kvlevis mizans warmoadgenda genebis IL1B 
(С3954Т, RS1143634), PON1 (C108T, RS705379) varian-
tebis gavlenis Sefaseba baqteriuli osteomieli-
tis da misi garTulebebis ganviTarebis riskze. 
gamokvleulia 56 pacienti osteomielitiT: 20 
- gaurTulebeli mimdinareobiT mkurnalobis 
Semdeg, 36 - garTulebuli (morecidive) mimdina-
reobiT. sakontrolo jgufad gamoyenebuli iyo 
monacemebi populaciuri sixSiris Sesaxeb evro-
pis mosaxleobisaTvis, miRebuli monacemTa Ria 
bazidan “1000 Genomes project”.
pacientebis saSualo asakma Seadgina 43,1±14,6 w., 

maTgan 39 (69,9%) mamakaci, 17  (30,4%) qali. gamovle-
nilia geni IL1Β-is 3954TT genotipis ganawilebis 
sixSiris mateba pacientebSi gaurTulebuli mimdi-
nareobiT, sakontrolo jgufTan SedarebiT (χ2=6,05, 
p=0,014, OR=4,99 (1,55-16,07)), aseve, geni PON1-is mino-
ruli genotipis 108TT sixSiris zrda pacientebSi 
osteomielitiT sakontrolo jgufTan SedarebiT 
(χ2=4,38, p=0,036, OR=1,85 (1,03–3,33)).
aRmoCenilia genderuli gansxvavebani geni IL1Β-

is variantebis klinikur efeqtebSi: mamakacebSi 
genotipi 3954CC-is gavrceleba sarwmunod mo-
matebulia garTulebuli osteomielitis arse-
bobis pirobebSi; genotipi 3954CT asocirebulia 
osteomielitis da misi garTulebebis ganviTa-
rebis riskis SemcirebasTan, xolo qalebSi dad-
genilia genotipi 3954TT-is asociacia daavadebis 
gaurTulebel mimdinareobasTan.
Catarebuli kvlevis Sedegebi iZleva safuZvels 

daskvnisaTvis, rom genebis IL1В da PON1 varian-
tebi asocirebulia baqteriuli osteomielitis 
ganviTarebis, misi garTulebuli mimdinareobis 
riskTan, rac SeiZleba gamoyenebuli iqnas prog-
nozul markerad profilaqtikis personalizebu-
li strategiebis SemuSavebis dros.


