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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.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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 ILIRN 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
LPIN? 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
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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 /L/B
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 /LB 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
PONI (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 IL/B (C3954T,
rs1143634), PONI (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 inl18 (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-
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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. PON!
(C108T, rs705379) and ILIB (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 PONI 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

Annealing t Restriction Size of amplicon
Gene variant Primers sequence (5’ to 3") 0 g and restriction fragments
°C) enzyme
(bp)

GGCTGCAGCCCTCACCACAACCC Amplicon : 240

PONI C108T 68 Mbil 108C: 28*, 212
AGCTAGCTGCCGACCCGGCGGGG 108T: 240
TTCAGTTCATATGGACCAGA Amplicon : 249

IL1B C3954T 54 Taql 3954C : 114, 135
GTTGTCATCAGACTTTGACC 3954T : 249

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

2iowp =

1 2 3 4 3 6 T & 9

— 300bp
— 250bp
— 200bp

— 150bp

w1 12 13 14 15 16 17 M

Fig. 1. Electrophoregram of restriction fragments for the C108T variant of the PONI 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

M 1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16 17

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

Table 2. Distribution of the IL1B (C3954T), PONI (C108T) genes variants in comparison subgroups depending on gender

Genes Control Osteomyelitis Uncompl. Compl. Statistical
variants group (generall) subgroup subgroup differences
Male
108CC 60 (25.0%) 8(20.5%) 1 (8.3%) 7 (25.9%) p>0.05
PONI1
C108T 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
*y*=4.64, p=0.031, OR=2.23
21%%* (1.06-4.68)
o * 0, Y
3954CC 128 (53.3%) 28* (71.8%) 7 (58.3%) (77.8%) #4224 03, p=0.026, OR=3.06
(1.19-7.86)
ILIB *y?=4.85, p=0.028, OR=0.38
39541 3954CT 97 (40.4%) 8% (20.5%) 3 (25.0%) 5%% (18.5%) (0.17-0.86)
e =0 e =70 wa2=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
108CC 69 (26.2%) 3 (17.6%) 2 (25.0%) 1 (11.1%) p>0.05
PONI1
C108T 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
3954CC 150 (57.0%) 5(29.4%) 2 (25.0%) 3 (33.3%) p>0.05
ILIB
C3954T 3954CT 104 (39.5%) 10 (58.8%) 4 (50.0%) 6 (66.7%) p>0.05
o2 — —
o 0 % o o ¥*=4.57, p=0.026, OR=9.41
3954TT 9 (3.4%) 2 (11.8%) 2% (25.0%) 0 (0.0%) (1.66-53.22)

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

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
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.
© GMN

Results and discussion. To assess the effect of /L/B and
PONI 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 /LIB (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-

95



bution frequency of 3954TT genotype compared to the control
group (x*=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 PONI (C108T) gene variants analysis there were
found significant increased incidence of 108TT genotype in pa-
tients with osteomyelitis compared to patients of control group
(x*=4.38, p=0.036, OR=1.85(1.03-3.33)). But the frequency of
PONI 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
ILIB 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 PONI 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 /L/B 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 /LB gene there was no
recurrence. The 108TT genotype in the PONI gene increased
the risk of developing osteomyelitis regardless of gender.

We selected IL1B 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-1f has a significant effect on the processes of
proliferation, differentiation and apoptosis at the cellular level
[16]. Optimal secretion of the cytokine IL-1f 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-18 mRNA compared to controls [20]. Studying /L/B
(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-1B and, correspondingly, increased
production of other cytokines. In addition, we found gender dif-
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ferences by analyzing the distribution of /LB genotypes among
men and women.

In men, the frequency of 3954CC genotype distribution in
IL1B 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-1f, bone resorption can
be observed [13]. Therefore, patients with a better prognosis,
given the variant of the /L1B gene, nevertheless, need monitor-
ing and preventive measures considering these particularities.

Another aspect of our research was to study the clinical ef-
fects of PONI (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 PONI 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 PONI 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 /LIB
gene with a decreased risk of recurrent course of osteomyelitis.
Gender differences were found in the clinical effects of /L/B
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

'Kolov G., !Grytsay M., 'Tsokalo V., ’Fishchuk L.,
2Rossokha Z.

IState Institution “Institute of Traumatology and Orthopedics
of National Academy of Medical Sciences of Ukraine”, Kyiv;
?State 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 /L1B (C3954T,
rs1143634), PONI (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 IL1B in patients with uncomplicated course
compared to the control group (¥>=6.05, p=0.014, OR=4.99
(1.55-16.07)). And was found increased of minor genotype
108TT of PONI frequency in patients with osteomyelitis com-
pared to control group (¥>=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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IL1B 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 /LIB
and PONI 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, /L1B, PONI, gene, gender.

PE3IOME

BAPHUAHTBI T'EHOB ILIB (C3954T, RS1143634), PONI
(C108T, RS705379) KAK NPOTHOCTUYECKHUE MAP-
KEPBI PUCKA OCTEOMHUEJIUTA U EI'O OCJIOKHE-
HUI

Koo I'B., 'Tpunaii H.IL., 'Mokaso B.H., 2@umyk JLE.,
ZPoccoxa 3.1.

Tocyoapcmeennoe yupesicoenue «HMucmumym mpasmamono-
euu u opmoneouu HAMH Yxpaunoiy, Kues; *Tocyoapcmeennoe
yupeosicoenue «Peghepenc-yenmp monexynsipnoil ouacnocmuxu
Munucmepcmsa 30pasooxpanenus Yxkpaunoly, Kues, Yxpauna

Lenp uccnenoBanus — U3y4UTh BIMSHUE BapUAHTOB ICHOB
ILIB (C3954T, rs1143634), PON1 (C108T, rs705379) na puck
pa3BUTHA GAKTEPUAIIEHOTO OCTEOMHUENIUTA U €r0 OCIOKHEHUM.
O06cnenoBano 56 ManueHToB ¢ ocTeoMUueTuToM: 20 ¢ HEOCIOXK-
HEHHBIM TCYCHHEM I10CJIe JIeYeHUS U 36 - C OCIIOKHEHHBIM (pe-
LUIUBHUPYIOIINM) TeUeHHUEeM. B kauecTBe KOHTPOIBHON TPYIIIIbI
UCIIOJIb30BaHbl JAHHBIC O YAcTOTaX MOMYJSLMH Ui eBpOIei-
CKOTO HACEJICHMs, IOJIyYeHHBIE M3 OTKPBITOH 0a3bl IaHHBIX
«1000 Genomes project».

CpenHuit Bo3pact nauueHToB coctaBui 43,1+14,6 1., u3 HUX
39 (69,6%) myxuun u 17 (30,4%) s>xeHuuH. BeisgBiIeHO 10-
CTOBEPHOE YBEJIMUEHHME YacTOThl paclpelesicHUs TIeHOTUIa
3954TT rena /LIB y nauueHTOB C HEOCJIOXKHEHHBIM TEUCHU-
€M B CPaBHCHHH C KOHTPOJIBHOW rpymmoi (x>=6,05, p=0,014,
OR=4,99 (1,55-16,07)), a Taxxe MOBBIIICHUE YACTOTHI MUHOP-
Horo reroruna 108TT rena PONI y malueHToB ¢ OCTEOMUEIIHU-
TOM B CPaBHEHHH C KOHTPOJIbHOM rpymmoi (x*=4,38, p=0,036,
OR=1,85 (1,03-3,33)).

OOHapy»eHbl TCHACPHBIC pa3UYUs B KIMHUYCCKUX 3¢-
¢exrax BapuanTa rera /LI/B: y MyX4uH pacrpocTpaHEHHOCTh
reHotuna 3954CC n0CTOBEpHO NOBBILICHA MPH HAJIMYUU OC-
JIOKHEHHOTO octeomuenuta; reHorun 3954CT accounupoBaH
CO CHIDKCHHEM PHUCKA Pa3BUTHUSL OCTEOMUEIINTA U €r0 OCJIOKHE-
HUH, TOTJAa KaK y EHIIMH 0OHapy)KeHa acCOLMAIUs FeHOTHIIA
3954TT ¢ HEOCIO)KHEHHBIM TeUeHHEeM 3a00IeBaHusL.

PesynbraThl NpOBEIEHHOTO HCCIIEIOBAHMS MO3BOJIAIOT 3a-
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KJIFOYUTb, YTO BapuaHThbl reHoB /L1B nu PONI accouuunpoBa-
HBI C PUCKOM pa3BUTHUsI OAKTEPHAIBHOTO OCTECOMUECIINTA, €TI0
OCJIOKHEHHOIO TEUEHHUsSI, YTO MOXKET OBITH HCIIO0JIL30BaHO B
KayeCcTBEe MPOTHOCTUYECKOr0 MapKepa npu pa3padoTke mep-
COHAJIM3UPOBAHHBIX CTPATCTUN MPODUTAKTHKH.
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