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The study examines the dynamics of a regulatory
protein called osteoactivin in the blood serum of pa-
tients with osteoporosis and osteoporotic fractures. Pa-
tients applying to the Traumatology Department of the
Azerbaijan Scientific Research Institute of Traumatology
and Orthopedics were included in the research mate-
rial. 68 people from 38 to 83 years of age who meet
the admission criteria were selected and divided into 4
groups: Group | — control group — 14 practically healthy
people, Group Il — 14 patients with osteoporosis, Group
Il — 15 patients with non-osteoporotic fractures, Group
IV patients with osteoporotic fractures. Patients were
measured for serum osteoactivin 3 times on the first
day, 10 days later, and 1 month later. According to the
results, there was no statistically significant difference in
the dynamics of osteoactivin in patients with osteopo-
rotic fractures (p> 0,001). Following the dynamics for 1
month, it is impossible to think about the effectiveness
of treatment during the recovery period. This requires
more long-term and extensive research.
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The connection of the publication with planned
research work: This work is a fragment of the disserta-
tion for the degree of Doctor of Philosophy in biology
entitled “The role of protein and peptide regulators of
bone and cartilage metabolism in osteoporotic patients
with fractures”.

Introduction. The protein osteoactivin (OA) was dis-
covered in bone tissue 10 years ago. Recently, a number
of studies have indicated significant role of osteoactivin
in the differentiation and functioning of various types
of cells, including bone-forming osteoblasts and osteo-
clasts [1]. Osteoactivin/Glycoprotein NMB (OA/GPNMB)
is a transmembrane, highly glycosylated glycoprotein
produced by osteoblasts. Its expression is associated
with accelerated differentiation of osteoblasts and ma-
trix mineralization [2]. The initial identification of osteo-
activin (OA) was first recorded in the course of studies
on an animal model with osteoporosis [3]. Osteactivin
protein and mRNA are localized in different tissues and
cells: in Kupffer cells of the liver, myocytes in muscle,
lymphoid tissue (where antigen-presenting cells (APCs)
are expressed by melanocytes), bone marrow mac-
rophages, dendritic cells, endothelial cells and bone,
where they are secreted in osteoblasts, osteoclasts
and osteocytes [4, 5, 6]. Studies conducted by Saffadi,
Abdelmaged et al. involved a fracture model in rats: it
was revealed that on 3™ and 10™ days after fracture, the
expression of OA mRNA in the bone marrow increased
compared to the femur of healthy rats. Interestingly, the
secreted OA protein was also found in the new matrix of
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cartilage and osteoid tissue [7, 8]. These results suggest
that OA plays a positive regulatory role in bone forma-
tion and can be used in the treatment of fractures [4, 9].

The aim of the study. To investigate the role of os-
teoactivin as a more sensitive and modern diagnostic
biomarker that has a prognostic value in metabolic and
repair processes occurring in bone and cartilage tissue
in osteoporosis and osteoporotic fractures.

Object and methods of research. Study involved the
blood of 68 patients aged 38-83 years who were treated
in the Traumatology Department of the Scientific-Re-
search Institute of Traumatology and Orthopedics of the
Republic of Azerbaijan in the period from 2018 to 2019.
All patients were initially informed, afterwards blood
samples were collected from patients in line with ethical
rules (Protocol No. 07 dated 27.06.2019). Study includ-
ed patients who had osteoporosis diagnosis in anamne-
sis and frequent osteoporotic fractures, as well as signs
of osteoporosis and related complaints. The diagnosis
was confirmed by densitometry and X-ray. The control
group consisted of 14 people without a diagnosis of os-
teoporosis. All 68 patients were divided into 4 groups:
| group— control group with 14 people; Il group — 14
patients with osteoporosis; Ill group — 15 patients with
non-steoporotic fractures; IV group — 25 patients with
fractures associated with osteoporosis. To study the dy-
namics in all groups (with the exception of the control
group), blood sampling for each patient was carried out
in 3 stages: during the initial appeal, 10 days after the
start of treatment and a month later. The concentra-
tion of OA in the blood serum was determined by ELISA
method on the immunoassay analyzer “Mindray MR-
96A” using a set of reagents from the company “Boster”.

Comparison of figures in the comparable groups was
performed with the dispersion tests (ANOVA-test, Fish-
er’s criterion-F) and Kruskall-Wallis H, statistical accu-
racy of change in the dynamics — with the Wilcoxon test-
W, statistical significance of the difference between the
indicators — with Pearson’s chi-squared x2 test with the
use of SPSS 26 statistical package. The significance level
of the difference between the indicators was considered
statistically significant when it was at least p <0,05.

The results of the research and their discussion.
Figure shows the levels of osteoactivin in the studied
groups during 1 month. The concentration of osteoac-
tivin was higher in all groups compared with the control.
The highest content of OA was recorded in group of pa-
tients with fractures associated with osteoporosis. The
median was approximately the same in groups Il and IV.
The obtained data are provided in the table.

The table shows the minimum and maximum levels
of GPNMB, the mean value (M+m), as well as the com-
parison of the initial indicators for each group with indi-

ISSN 2077-4214. BicHuk npo6nem 6ionorii i meguumnHm — 2022 — Bun. 1 (163)

119



KNIHIYHA TA EKCMEPUMEHTAJIbHA MEOULIMHA

1500
[}

1000
@ T
=
=
o
o

5001
0

I T T T
control osteoporosis ordinary osteoporotic
fracture fracture

Figure — Osteoactivin level (GPNMB) in the studied groups.

Table — Dynamics of osteoactivin (GPNMB) indicators in groups

I?;iglc/erl]fllc;r Groups | N M+m Min. Max. P, P,
[ 14 | 323,4%66,8 | 84,9 | 836,3
I 14 | 537,680,9 | 1253 | 951,6
GPNMB(1)
Il 15 | 498,5+87,1 | 135,2 | 1409,5
v 25 | 582,8+71,9 | 109,0 | 1581,5
[ 14 | 323,4+66,8 | 84,9 | 836,3 | 0.005
I 14 | 806,5+266,1 | 145,3 | 4059,5 0,011
GPNMB(2)
Il 15 | 766,7+113,2 | 331,4 | 2063,5 0,001
v 25 | 613,0+58,2 | 201,5 | 1162,2 0,716
[ 14 | 323,4+66,8 | 84,9 | 8363 | 0.000
I 14 |794,0+214,0 | 162,5 | 3325,4 0,026
GPNMB(3)
Il 15 | 902,6+109,9 | 298,2 | 2133,3 0,001
v 25 | 633,7¢75,1 | 144,8 | 1726,5 0.840

Note: Statistical significance of differences is indicated in the p _-dynamics of intragroup
indicators within the Wilcoxon test, p, — according to the Kruskell-Wallis test. | group
— control group, Il group — patients with osteoporosis, Ill group — patients with non-
osteoporotic fractures, IV group — patients with osteoporotic fractures. GPNMB(1) refers
to the first sample, GPNMB(2) — sample in 10 days, GPNMB(3) — sample collected in 1
month.

cators after 10 days and over 1 month. Thereby, when

there was a growth in indicator, whereas in
one patient there was a decline (p =0,011).
Throughout 1 month, 12 out of 14 patients
showed growth in comparison with initial
levels, whilst the remaining two patients
had a decrease in this indicator (p,=0,026,
p<0,05).

In group of patients with fractures as-
sociated with osteoporosis, the compari-
son of concentration of GPNMB in the first
and subsequent 10 days showed a decline
in 12 out of 25 patients and an increase
in 13 patients (p,=0,716). Comparison of
initial concentrations with concentrations
after 1 month revealed the same result
(p,=0,840, p<0,05).

In group of patients with fractures not
associated with osteoporosis, the content
of GPNMB in the first and subsequent 10
days changed by a statistically significant
value. An increase in this indicator was ob-
served in 15 patients (p _=0,001). Collation
of GPNMB concentrations in blood serum
in the first day and after 1 month returned
a similar result (p =0,001, p<0,05).

A statistically significant difference in
the level of osteoactivin was observed in
the group of patients with osteoporosis
and in the group of patients with non-os-
teoporotic fractures (p<0,05). An increase
in osteoactivin level was observed in 90%
of patients with osteoporosis and in 100%
of patients with non-osteoporotic frac-
tures. However, in individuals with osteo-
porotic fractures, an increase in GPNMB
concentration in blood serum was ob-
served in 52% of patients within 1 month
of recovery, yet the result was not statisti-
cally significant (p>0,05).

Conclusions. It is possible to monitor
the metabolic process in bones and carti-
lage during the recovery period of patients
with osteoporosis and non-osteoporotic
fractures by monitoring the serum dynam-
ics of GPNMB. However, a more extensive
and long-term research is required to mon-
itor the dynamics of GPNMB during the full
recovery of osteoporotic fractures.

Prospects for further research. Fur-
ther research in this direction will make

comparing GPNMB indicators in the group of patients it possible to prevent complications in the prescription
with osteoporosis in the first days and after 10 days of  of treatment and contribute to the prevention of long-
treatment, it was revealed that in 13 out of 14 patients  term complications of osteoporosis.
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OUHAMIKA OCTEOAKTUBIHY Y NALIEHTIB I3 OCTEONOPOTUYHUMU NEPEJIOMAMU

AsizoBall. |., lacaHoBa H. A., flapawosa A. P.

Pe3stlome. Y npoBefeHOMY HaMU AOCNIAMKEHHI Byno fOCnigKeHO AMHAMIKY perynaTopHoro 6inka, AKMIM Ha-
3MBAETbCA OCTEOAKTMBIHOM Y CMPOBATL, KPOBi MALEHTIB 3 OCTEONOPO30M Ta OCTEOMOPOTUYHUMM MEPENOMAMMU.
[o pgocnigyeHHA 6ynu BKAOUEHI NALiEHTN, AKi 3BepTanuncsa 40 BigaineHHa Tpasmatonorii AsepbaiiaKaHCbKoOro
HaYKOBO-40CNIAHOrO iHCTUTYTY TPaBMaTOANOrIi Ta opToneAii. MayieHTN LbOro A0CNIAXEHHI Mann giarHo3 ocTeo-
nopo3y B aHaMHe3i Ta YacCTi OCTEONOPOTUYHI NEPENOMM, @ TAKOXK 03HAKM OCTEONOpPO3Y Ta CyNyTHI ckapru. [iarHo3
byno niaTBepAKEHO AeHCUTOMETpIELD Ta peHTreHorpadieto. byno BigibpaHo 68 ocib Bikom Big, 38 A0 83 pokKiB, sKi
BiANOBIAaOTb KpUTEPIAM rocniTanisauii Ta po3nogineHi Ha 4 rpynu: | rpyna — KOHTPOAbHA rpyna — 14 npakTU4HO
3poposux ntogen, Il rpyna — 14 xsopux Ha octeonopos, Il rpyna — 15 nauieHTiB 3 nepesiomamun He Nos’A3aHuMX. 3
octeonopo3om, IV rpyna — 25 XxBOpKrX 3 OCTEONOPOTUHHUMM Nepenomamu. Y nalieHTiB BUMiIpPIOBaAIN CUPOBATKO-
BWIA OCTEOAKTUBIH Y TPU NPUMNOMU: y NepLlinii aeHb, Yepes 10 gHiB i yepes 1 micayb.

3rigHO 3 HAWKWMMK pe3ynbTaTaMu, NPOTArOM nepwmx i HacTynHux 10 gHiB y 13 i3 14 XBOpKMX HA OCTEONOPO3
crnocTepiranoca niasuWeHHA KoHueHTpauii FMMHMB, y pewTn o4HOro nauieHTa CnoCTepiranoca 3HUXEHHA Lboro
noka3sHuKa. Yepes 1 micaub y 12 3 14 nauieHTiB cnocTepiranoca niABULLEHHA MOPIBHAHO 3 MOYAaTKOBMMM PIBHAMMU.
Y BCix NauieHTiB i3 Nnepenomamm, He NoB’A3aHNUMM 3 ocTeonopo3om, BmicT MHMB y nepwy Ta yepes 10 gHiB nig-
BULLMBCA HAa CTaTUCTUYHO 3HAYYLLY BE/IMYMHY. Y TOM e Yyac NOPiBHAHHA KOHUeHTpauin TMHMB y cupoBarTui Kposi
B neply Aoby Ta yepes 1 micaub Aano noaibHui pesynbTat. MpoTe CTaTUCTUYHO AOCTOBIPHOI Pi3HULI B ANHAMILL
OCTEOAKTMBIHY Y NALLIEHTIB 3 OCTEONOPOTUYHUMU Nepenomamu He b6yno (p>0,001). 3a aAnHamikoto npoTarom 1
MicALA HEe MOXHa AyMaTu Npo eeKTUBHICTb NiIKyBaHHA B nepiog, BiAHOBNEeHHA. Lle Bumarae 6inbl TpuBanux i
MaclWTabHUX JoCnigKeHb AR MOHITOPUHTY AMHamiku MHBM nig yac noBHOro BiAHOBNEHHA OCTEONOPOTUYHUX
nepenomis.

KntouoBi cnoBa: ocTeonopos, nepesiomu, OCTEOAKTUBIH, ocTeobnacTu.

DYNAMICS OF OSTEOACTIVIN IN PATIENTS WITH OSTEOPOROTIC FRACTURES

Azizova G. |, Hasanova N. A., Dadashova A. R.

Abstract. Methods. The study examines the dynamics of a regulatory protein called osteoactivin in the
blood serum of patients with osteoporosis and osteoporotic fractures. Patients applying to the Traumatology
Department of the Azerbaijan Scientific Research Institute of Traumatology and Orthopedics were included in
the research material. Patients in this study had osteoporosis diagnosis in anamnesis and frequent osteoporotic
fractures, as well as signs of osteoporosis and related complaints. The diagnosis was confirmed by densitometry
and X-ray. 68 people from 38 to 83 years of age who meet the admission criteria were selected and divided into 4
groups: Group | — control group — 14 practically healthy people, Group Il — 14 patients with osteoporosis, Group IlI
— 15 patients with non-osteoporotic fractures, Group IV — 25 patients with osteoporotic fractures. Patients were
measured for serum osteoactivin 3 times: on the first day, 10 days later, and 1 month later.

Results. According to the results, in the first and subsequent 10 days in 13 out of 14 patients with osteoporosis,
there was an increase in concentration of GPNMB, while remaining one patient witnessed a decline in this
indicator. After 1 month, 12 out of 14 patients showed an increase relative to initial levels. In all patients with
fractures not associated with osteoporosis, the content of GPNMB in the first and in 10 days increased by a
statistically significant value. At the same time, comparison of GPNMB concentrations in blood serum in the first
day and after 1 month yielded a similar result. Nevertheless, there was no statistically significant difference in the
dynamics of osteoactivin in patients with osteoporotic fractures (p>0,001). Following the dynamics for 1 month,
it is impossible to think about the effectiveness of treatment during the recovery period. This requires more
long-term and extensive research to monitor the dynamics of GPNBM during the full recovery of osteoporotic
fractures.

Key words: osteoporosis, fracture, osteoactivin, osteoblasts.
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