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Abstract. Introduction. MMP-3 plays a crucial role in the process of bone erosion in the pathomechanism of rheumatoid
arthritis (RA). It acts by removing the outer osteoid layer, which allows the osteoclasts to tightly connect and carry out
the subsequent damage to the underlying bone. MMP-3 can trigger the production of other MMPs like MMP-1, MMP-
7, and MMP-9, it plays a pivotal role in the remodeling of connective tissues. Aim of the study: to assess the influence
of MMP-3 serum levels and single-nucleotide polymorphisms of rs679620 in the rheumatoid arthritis patients’ group
in comparison to the control group. Subjects: eighty eight samples, 45 rheumatoid arthritis patients after being referred by
their treating physician for regular RA test. The remaining 43 samples all represent apparently healthy people. The present
study investigated the serum concentration of MMP-3 and rs679620 SN Ps in the group of patients with RA, in comparison
to the control group. Results. The results indicated a significant elevation in MMP-3 levels in RA patients in comparison
to healthy individuals (12.75+0.38 vs 9.69%0.37) and the findings of rs679620 SNPs appeared that the patient group has
a non-significant increase in both allele frequency A and genotype frequency AA when compared to the control group
(66.2vs 52.2%; p =0.172; OR = 1.79 and 35.3 vs 17.4%; p = 0.229; OR = 2.59), but a non-significant decrease in both allele
frequency C and genotype frequency CC when compared to the control group (2.94 vs 4.4%; p = 1.0; OR = 0.67 and 2.9 vs
4.3%; p = 1.0; OR = 0.67), as well as a non-significant decrease in allele frequency G and both genotypes frequency GG
and AG when compared to the control group (30.9 vs 43.5%; p = 0.233; OR = 0.58, 0.0 vs 8.7%; p = 0.159; OR = 0.12 and
61.8 vs 69.6%; p = 0.585; OR = 0.71). Patients carrying the AA and AG genotype, had significantly higher serum levels
of MMP-3 compared to control (P = 0.005 and 0.004) respectively. Conclusion. Rs679620 may influence joint destruction
via increase MM P-3 production.
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YPOBEHb MATPUKCHOW METANNI/IONPOTEUHA3bDI-3 (MMP-3) B CbIBOPOTKE U FrEHETUYECKUWA
NOJIMMOP®OU3M, CBSI3AHHbIN C PEBMATOUAHbLIM APTPUTOM
Aunb-Hyaiimu B.A., Canaym J1.D.

Koanedxwc nayku baedadckoeo ynueepcumema, baedao, Hpak

Pestome. Bsedenue. MMP-3 urpaeT pelammyio pojib B IIPOLEcce 3p03UM KOCTH B TTATOT¢HE3e peBMAaTOMIHOTO ap-
Tputa (PA), KOTOpas UCTOIAeT BHEIIHUI OCTEOUIHBIN CIO, YTO MO3BOJISIET OCTEOKJIACTAM MJIOTHO COCAUHSTHCS
U najiee MOBPEXIaTh MOAJIEXAIYI0 KOCTHYI0 TKaHb. MMP-3 MoxeT 3amyckaTh BbIpaboTKy apyrux MMP, takux Kkak
MMP-1, MMP-7 u MMP-9, u urpaeT KJIto4eBYyI0 poJjib B IEPECTPOiiKe CoOeAMHUTENbHbBIX TKaHel. e uccienona-
HMSI: OLIEHUTH BJIUsTHUE YPOBHSI MMP-3 B CbIBOPOTKE KPOBM 1 OMHOHYKJICOTHIHOTO ToTuMopdu3ma 1s679620 B reHe
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MMP-3 B rpyrine 601bHbIX PEBMAaTOMAHBIM apTPUTOM IO CPABHEHUIO C KOHTPOJBHOM rpyInoi. Marepuabl: usyde-
HbI BOCEMBJIECSIT BOCEMb 00pa31i0B OT 45 MallMEHTOB C PEBMATOMIHBIM apTPUTOM, HAIlpaBJICHHBIX JIeYallliM BpauyoM
Ha peryiasipHoe obciaenoBanue Ha PA. OcranbHbie 43 oOpasiia MoJyyeHbl OT MPaKTUYECKU 3M0POBbIX Jroneit. B Ha-
CTOSIIIEM MCCJIEAOBAaHMM M3Yyvaach ChIBOpOTOYHAsl KoHLUeHTpaus MMP-3 u SNP rs679620 B rpyrme naiieHTOB
¢ PA o cpaBHEHMIO ¢ KOHTPOJIbHOM Tpymmoii. Pe3yrsmamei. [lokazaHo 3HaYMTEIbHOE MOBbIIIEHUE YpOoBHEHT MM P-3
y mauueHToB ¢ PA 1o cpaBHeHUIO co 300poBbiMU toabmu (12,75+0,38 npotus 9,6910,37), a ypoBeHb IpeACTaBICH-
HOCTH 1679620 B TpyIilie NALMEHTOB ObLI HE3HAYMTEIHHO MOBBILIEH IS aJljIess A U TeHOThIIa AA 110 CpaBHEHUIO
¢ KOHTPOJIbHOI Tpynoii (66,2 mpotus 52,2%; p = 0,172; OLL = 1,79 u 35,3 nportus 17,4%; p = 0,229; OILI = 2,59),
HO He3HAYNTEIbHOC CHIKEeHA KaK 71 9acTOTH ayenst C, Tak 1 yacToTsl TeHoTHa CC 110 CpaBHEHMIO ¢ KOHTPOJIb-
Hoii rpynmnoii (2,94 npotus 4,4%; p = 1,0; OLLL = 0,67 u 2,9 npotus 4,3%; p = 1,0; OLLL = 0,67), a Tak:Ke 1 HEAOCTOBEPHO
CHUXeHa yacToThl ajuteist G u yactora oboux reHotunoB GG u AG no cpaBHeHHUIO ¢ KOHTpOJbHOI rpynmnoit (30,9
npotuB 43,5%; p = 0,233; OILl = 0,58, 0,0 mpoTus 8,7%; p = 0,159; OLL = 0,12 u 61,8 mpotus 69,6%; p = 0,585; OLLI =
0,71). TTauueHTs! ¢ reHoTUIaMu AA 1 AG nMeau 3HaYUTeJIbHO 60see Boicokre ypoBHU MMP-3 B cbIBOpOTKE KPOBU
o cpaBHeHHI0 ¢ KoHTposeM (P = 0,005 u 0,004 cooTBeTCTBEHHO). Bbigod. Rs679620 MoXeT BIMSITh Ha pa3pylleHNe

CyCTaBOB 3a CUET yBeJUUYEeHUS MpoayKuuu MMP-3.

Karoueesvie caosa: Rs679620, MM P-3, 6oabHbie PA, aymoummyHHble 3a001e6aHUS, MAMPUKCHASL MeMALI0NPOMEUHA3d,

noaumMophu3m eeHos.

Introduction

Extracellular matrix (ECM) components can
be degraded by a group of zinc-dependent endo-
peptidases known as matrix metalloproteinases
(MMPs) [24]. Since ECM breakdown is linked
to embryonic development and angiogenesis, it is
of critical importance. It also plays a role in cellular
healing and tissue remodeling. Abnormal degrada-
tion of the ECM can result from changes in MMP
expression. This is the root cause of diabetes-related
vascular problems and other chronic degenerative
illnesses [6]. Matrix metalloproteinases (MM Ps)
have been linked to chemokine activation and leu-
kocyte infiltration during inflammatory respons-
es [12]. MMP family has been implicated in tumor
cell invasion and metastasis [23]. Rheumatoid ar-
thritis (RA), is a persistent inflammatory disease
that predominantly impacts the synovial membrane
lining of the joints that ultimately lead to joint de-
struction [22]. Inrheumatoid arthritis, your immune
system attacks the tissue lining the joints on both
sides of your body, other parts of the body may also
be affected [16]. The risk of developing rheuma-
toid arthritis has been associated with HLA-DRBI1
which contain 5 amino acids known as “shared
epitope” [8]. Researchers are especially interested
in viral causes [11][13] and immunity had been sug-
gested to be involved in the pathophysiology of of au-
toimmune diseases [2][20]. RA patients have elevat-
ed levels of matrix metalloproteinase-3 (MMP-3),
also called (stromelysin-1). Based on screenings
conducted over the past three decades, it appears
that blood levels of MMP-3 predict disease out-
come and medication response and positively re-
flect RA disease activity, bone and joint injury, and
radiographic erosion [17]. The gene of MMP-3,
which is part of a cluster of MMP genes, is located
on human chromosome 11g22.3. During tissue re-
modeling, MM Ps have a role in both normal physi-

ological processes like reproduction and embry-
onic development and pathological processes like
arthritis and tumor spread. The majority of MMPs
are released in their inactive pre-protein form and
become active only after being cleaved by extracel-
lular proteinases. In the joints, there are synovial fi-
broblasts and chondrocytes, produce the proteinase
MMP-3. It plays a crucial role in the degeneration
of joints in RA patients. Proteoglycans, fibronectin,
laminin, and elastin, as well as collagens type II,
II1, IV, IX, and X, are all targets of the MMP-3 en-
zyme. Because MMP-3 can trigger the production
of other MM Ps like MMP-1, MMP-7, and MM P-9,
it plays a pivotal role in the remodeling of connec-
tive tissues [5].

Materials and methods

Sample collection. In total, 88 samples were taken,
45 rheumatoid arthritis patients (18 in high disease
activity and 27 in moderate disease activity, from
the Baghdad-Teaching Hospital/Baghdad Province
were enrolled in this study after being referred by their
treating physician for regular RA tests [14]. The re-
maining 43 samples all represent apparently healthy
people (with age and sex matched with the patients).
5 ml of venous blood was obtained from the sub-
ject. After letting 3 ml of blood clot for 30 minutes
at room temperature (25°C) [25], then centrifugation
for 15 minutes at 3000 RPM/min, the serum was col-
lected and frozen at —20°C for further use in ELISA
procedure, according to [21]. Serological examina-
tion of Human matrix metalloproteinases (MM P-3)
concentrations was applied using (MM P-3) sandwich
ELISA. The remaining 2 ml was placed in an EDTA
tube for genomic tests involving the MMP-3 gene
polymorphisms Rs679620. In terms of research eth-
ics, the current study was greenlit in accordance with
the Helsinki Declaration on the Human Protection
in Experimental Research (World Medical Associa-

366



2024, T. 14, Ne 2

MMP-3 in rheumatoid arthritis patients

Table 1. The condition and primer information of Rs679620 MMP-3 gene polymorphisms

Primer Sequence Target gene Size of product
F 5-CTTGCTTTGGAACAGCTTCAG-3' MMP-3
rs679620 R 5-CTCTTCCCAGACTTTCAGAGC-3 (Chen etal., 2012) 634 bp

tion2013). To identify the existence of chronic and
inflammatory ailments among all participants,
a questionnaire was employed, and those individual
with such conditions were subsequently not included
in the study’s results [15].

DNA extraction. DNA extraction was per-
formed according to the manufacture instructions
of (HiGenoMB, HIMEDIA, India), the protocol
of DNA extraction from whole blood: The level of DNA
samples that showed an adequate of level integrity was
estimated by using a Nanodrop spectrophotometer
(Thermo Fisher Scientific) with basic computerized
software control and data recording, which was pre-
ceded by the use of TE buffer as a blank solution. 2
microliters of DNA were loaded to the Nanodrop
to determine the concentration in ng/ul. The concen-
tration was in the range of 40—120 ng/ul. In the DNA
purity, the absorbance of the sample was measured at
(260 and 280 nm) wavelengths using the nanodrop
spectrophotometer. A260/A280 ratios between 1.7 and
1.9 indicate the presence of pure DNA.

Primer preparation. The NCBI-primer blast
website was utilized for the primer design process.
The information and condition of the primers were
presented in Table 1.

Polymerase chain reaction. All PCR reactions
were carried out in a 25 pl final volume and accord-
ing to the manufacturer’s instructions. A quantity
of 25 ul of the reaction mixture (12 pl of green mas-
ter-mix, 2 ul of DNA, 2 ul of primers 9 ul of nuclease
free water) was added to each PCR tube. Following
this, the tubes were sealed and subjected to a brief
centrifugation to remove any air pockets and spin
the contents down. The tubes were then transferred
onto a miniopticon PCR thermocycler. Primer an-
nealing temperature optimization: by applying gra-
dient temperature (54, 55, 56, 57, 58, 59, 60, 61, 62,
63 and 64)°C, until reach to optimum annealing
temperature. The annealing temperature of 62°C
for MMP-3 was optimum for producing clear and

e
e ——
-
e —
e—
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sharp bands in agarose gel (Fig.). The PCR cycler
conditions were set according to the optimum prim-
er annealing temperature and PCR Go Taq Green
Master Mix kit instructions

Statistical analysis. Prior to computing the mean,
Student’s T-test and standard deviation, the normal-
ity, homogeneity, and distribution of the parametric
data assessed using the software version 26.0 of the
IBM SPSS application. A level of significance of 0.05
was used to assess the statistical significance of the
calculated probability. Pearson’s coefficient of chi_
square was employed to compute the probability as-
sociated with the not parametric data. In addition,
the odd ratio, 95% confidence interval and Fisher’s
exact probability were calculated by WinPepi version
11.65 [1] for the genotyping and alleles frequencies.
Such for the genotyping and alleles frequencies cal-
culations, an online Hardy-Weinberg calculator was
used [4].

Results and discussion

Serum level of MMP-3. The result showed that
concentrations of MM P-9 were significantly elevated
in RA patients as appeared in Table 2.

Table 2 shows that MMP-3 concentrations were
significantly elevated in patients (P = 0.000003), this
is indicate that MM P-3 plays a pivotal role in bone
destruction and cartilage components degradation
in RA [10]. Matrix metalloproteinase 3 (stromely-
sin-1) is a protein-degrading enzyme that has been
linked to RA-related joint destruction through its
ability to degrade collagen (XI, IX, V, IV and III
types), matrix proteins, and proteoglycans, as well as
to activate other pro-MMPs (7,8 and 9) [19]. Serum
matrix metalloproteinase-3 (MMP-3) is an objec-
tive, practical, and disease-specific marker of ongo-
ing illness and joint damage in rheumatoid arthri-
tis (RA) patients, as shown here; these findings are
consistent with those of [9], who found that MM P-3

Figure. Gel electrophoresis for MMP-3 PCR product (Agarose 2%, at 100 volts for 45 min) visualized

under U.V. light after staining with Red Safe Stain
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Table 2. MMP-3 level in Patients and control groups

MMP-3 level +SE |
Group : 8 level means=SE (pg/ml) Probability
Patients group Control group
Total 12.75+0.38 9.69+0.37 0.000003
Note. * is significant at P <0.05.
Table 3. Serum levels of MMP-3 in relation to CDAI score in RA patients
i L. MMP-3 level means+SE (pg/ml) -
Disease activity Patients males Patients females Probability
High 12.73+1.21 13.49+0.87 0.649
Moderate 13.2310.45 12.21£0.50 0.432
Probability 0.793 0.156

Note. * is significant at P <0.05.

Table 4. The Hardy-Weinberg equilibrium (HWE) and frequency distribution of the MMP-3 gene genotypes,
rs679620, in blood samples from the patient and control groups

Genotyping of MMP-3 Patients group No. (%) (n = 34) Control group No. (%) (n =23)
rs679620 Observed Expected Observed Expected

AA 12 (35.3) 14.89 (43.8) 4 (17.4) 6.3 (27.2)

AC 0(0.0) 1.32(3.9) 0(0.0) 1.0 (4.5)

cc 1(2.9) 0.03(0.09) 1(4.3) 0.04 (0.2)
AG 21(61.8) 13.9 (40.9) 16 (69.6) 10.4 (45.4)

CG 0(0.0) 0.62(1.8) 0(0.0) 0.9 (3.8)

GG 0(0.0) 3.24 (9.5) 2(8.7) 4.4(18.9)
Total 34 (100.0) 34 (100.0) 23 (100.0) 23 (100.0)

P-HWE Uncountable Uncountable

Notes. P-HWE: Probability of Hardy-Weinberg equilibrium. | degree of freedom (d.f.) for Chi-squared distribution.

Table 5. Genotype and allele frequencies of MMP-3 gene rs679620 of patients group and control group

in blood samples

Genotyping of MMP-3 Patients group No. [ Control group No. (%) OR (95% Cl) Fisher’s g).(act
rs679620 (%) (n=34) (n=23) probability
A 45 (66.2) 24 (52.2) 1.79 (0.84-3.83) 0.172
Cc 2(2.94) 2(4.4) 0.67 (0.09-4.82) 1.0
G 21(30.9) 20 (43.5) 0.58 (0.27-1.25) 0.233
AA 12 (35.3) 4 (17.4) 2.59(0.73-9.15) 0.229
AC 0(0.0) 0(0.0) - Uncountable
cc 1(2.9) 1(4.3) 0.67 (0.04-10.66) 1.0
AG 21(61.8) 16 (69.6) 0.71(0.23-2.13) 0.585
CG 0(0.0) 0(0.0) - Uncountable
GG 0(0.0) 2(8.7) 0.12 (0.01-2.59) 0.159
OR: odd ratio, 95% Cl: 95% confidence intervals

Table 6. Level distribution of MMP-3 in patients group and control group according to the genotypes

(A/C/G rs679620)
Genotyping of MMP-3 rs679620 - MMP-9 level meanSE (pg/mi) Probability
Patients group Control group

AA 10.89+£0.72 B 7.04+0.60B 0.005
AC - - -
cC 12.72 AB 12.71 AB Uncountable
AG 13.33+0.59 A 10.39+0.42 A 0.004
CG - - -
GG - 6.23 -

ANOVA table: the similar letters referred to a non-significant difference (P > 0.05) among the genotyping of the same group.
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was an important indicator for evaluating RA dis-
ease, stratifying disease activity, and predicting
prognosis [18]. MMP-3 could be useful as a biologi-
cal markers for rheumatoid arthritis disease activity
assessment [3].

According to disease activity the MMP-3 mean
values were insignificantly correlated with CDAI
score in RA patients (Table 3), since both stag-
es showed an increment with enzyme compared
to healthy individuals. While Ahmed and Salloom.
Indicated that patients with a high disease activity
score had greater mean values of MM P-3 than those
with a moderate or low disease activity score [2].

MMP-3 gene (rs679620). The SNP of MMP-3
gene (rs679620); located on Chromosomell
(chr11:102842889) was expected with six genotypes
(AA, AC, CC, AG, CG and GG) and three alleles
(A, C and Q) in patients and control group. It was
observed that genotypes frequencies in both groups
of subjects disagree with Hardy—Weinberg (H-W)
equilibrium because more than one genotypes were
absent in both studied groups, so P value was un-
countable. The genotypes (AC, CG and GG) weren’t
observed in patients group, while the two genotypes
(AC and CG) were absent in control group (Table 4).

P-HWE: Probability of Hardy-Weinberg equilibri-
um. I degree of freedom (d.f.) for Chi-squared distribu-
tion. The patient group has a non-significant increase
in both allele frequency A and genotype frequency
AA when compared to the control group (66.2 vs
52.2%; p = 0.172; OR = 1.79 and 35.3 vs 17.4%; p =
0.229; OR = 2.59), but a non-significant decrease
in both allele frequency C and genotype frequency
CC when compared to the control group (2.94 vs
4.4%; p = 1.0; OR = 0.67 and 2.9 vs 4.3%; p = 1.0;
OR = 0.67), as well as a non-significant decrease
in allele frequency G and both genotypes frequency
GG and AG when compared to the control group
(309 vs 43.5%; p = 0.233; OR=0.58,0.0 vs 8.7%; p =
0.159; OR = 0.12 and 61.8 vs 69.6%; p = 0.585; OR =
0.71). Table 5 also showed that the AA and A allele
exhibited a higher value of odd ratio (2.59 and 1.79)
respectively, so it might be consider as a potential risk
factor, while the genotypes CC, AG, GG and alleles
C and G showed a lower value (0.67, 0.71, 0.12, 0.67
and 0.58) respectively, and this reflecting a protective
property of these factors
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