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ABSTRACT
This research was concerned with the measurement of latent matrix metalloproteinase-1
(MMP-1) activity in serum and synovial fluid (SF) of rheumatoid arthritis patients, and
evaluation the effect of some factors like gender, age, geographical place and smoking on
the enzyme activity.

The study included (158) patients (132 female, 26 male) aged from (19-83) year,
attending the rheumatology clinic at Ibn Sina teaching hospital in Nineveh Governorate.

Sixty healthy volunteers of matched age and gender were utilized as control.

The results showed that the activity of enzyme was significantly different between the SF
and the serum of patients with RA (586.85 + 40.89 ng/ml, vs. 249.45 + 61.11 ng/ml; P<
0001) respectively, and between serum of RA patients and serum of control (249.45 £ 61.11
ng/ml, vs. 125.46+ 54.88; P< 001) respectively.

The results indicated that the number of rheumatoid arthritis females were more than
males by (5) times and it is most common after the age between 40" and 50" years.
Moreover, the results showed that the number of patients who live in urban places is higher
than that in rural places.

The study, also, showed that the enzyme activity was significantly increased among
smoker patients.

Finally the results showed that there was no significant effect of age, gender and
geographic place on the enzyme activity.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic systemic disease, in which various joints in the
body are inflamed, leading to swelling, pain, stiffness and a possible loss of function. It is an
autoimmune disease in which the body’s immune system attacks itself (Schere et al., 2010).
RA might affect many tissues and organs such as, lung, pericardium, pleura and sclera, also
nodular lesions, most common in subcutaneous tissue, but principally attack synovial joints
(John et al., 2008). The etiologies of RA are incompletely understood (Schere et al., 2010).
About 1% of the world’s population is afflicted by RA, and women are three times more
often than men (Freimanis et al., 2010). Onset is most frequent at the age of 40" to 50", but
people of any age can be affected (Mohan and Priyav, 2010). The destruction of cartilage
and bone in RA is mediated by abnormal release of proteolysis enzymes such as the matrix
metalloproteinases (MMPs) in rheumatoid synovium, which stimulated by persistent
inflammation (Schere et al., 2010; Chen et al., 2012). These collagens were considered to
be crucial to the progression of destructive arthritis due to their ability to cleave native type
II collagen (Peak et al., 2005).

Interstitial collagenase, also named matrix metalloproteinase-1 (E. C. 3. 4. 24.7;
MMP-1) is a member of the MMP gene family that cleave the collagen triple helix to yield
characterized 25% and 75% of the original molecule (Maeda et al., 1995; Kaar et al., 2008;
Alizadeh et al., 2008; Daboor et al., 2012).

Matrix metalloproteinase-1 was described by Jerome Gross and Charles Lapier in 1962
(Gross and Nagai, 1965). They observed enzymatic activity on collagen triple helix
degradation, during metamorphosis of tadpole tail by placing a tadpole in collagen matrix
plate (Alizadeh et al., 2008; Biljana et al., 2011).
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This study aimed to determine the activity of enzyme latent-MMP-1 in serum and
synovial fluid (SF) of patients with RA.

MATERIALS AND METHODS

The study included (158) patients with RA, under treatment (132 Female, 26 Male)
aged between (19-83) years, as outpatients attending the rheumatology clinic at Ibn— Siena
teaching hospital. These patients were fulfilled the American College Rheumatology (ACR)
criteria for diagnosis of RA. All of them were taking non-steroidal- anti- inflammatory drug
(NSAIDs) and disease modifying anti- rheumatic drugs (DMARDs) with or without
combination. Moreover, they haven't afflicted by other diseases.

The study included (60) healthy volunteers as control (36 Female, 24 Male), their aged
between (23-78) years. Both patients and control groups were divided into categories aged
(39<, 40-55 and 61>) years.

Venous blood serum was separated by centrifugation at 3000 xg for (10) minutes and
then divided in aliquots. Each serum’s subject was frozen at (-20°C) until examination
(Matsumoto et al., 20006).

Synovial fluid (SF) samples were obtained from the patients by collecting (10) ml from
knee joint, then transferred immediately to clean dry tube and centrifuged at 3000 xg for
(20) minutes to remove cellular debris. The supernatant was stored at (-20°C) until
examination (Peak et al., 2005).

Determination of Latent- Matrix Metalloproteinase-1 (MMP-1).

Metalloproteinase -1 (MMP-1) activity in form latent-MMP-1 (inactive or pro enzyme)
were assayed using a specific double antibody sandwich Enzyme Linked Immunosorbant
Assay (ELISA) (Peak et al., 2005; Kim et al., 2011) for 125 samples, which included blood
samples for control and patients.

The activity of enzyme was assayed using a commercial Human- MUMP-1 ELISA kit,
kindly donated by Ray Bio United Kingdom. This kit has a limit of detection of 8 pg/ml and
performed according to the manufacture instruction. All sample serum and SF were diluted
with buffer’s diluent 1:20 and 1:40 respectively.

Statistical Analysis

All values were expressed as mean + SD by T-test and Duncan- ANOVA, P value less
than (0.05) were considered statistically significant. All statistical analysis was performed
using SPSS, version 20 (Kirkwood, 1988).

RESULTS AND DISCUSSION

The reference value of latent-MMP-1 activity obtained from this study was in the
range of (47.38- 227.72) ng/ ml.

The results in Fig. (1) and Table (1) showed that the activity of the enzyme was
significantly different between the SF and serum of patients with RA (586.85 + 40.89 ng/
ml, vs. 249.45 + 61.11 ng/ml; P< 0001) respectively, and between serum of patient with RA
and serum of control (249.45 + 61.11 ng/ ml, vs. 125.46 £ 54.88 ng/ml; P< 001)
respectively. These results were accordance with the results of other investigations (Peak et
al., 2005; Kim et al., 2011).
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This result is probably due to the presence of proinflammatory cytokines, particularly
IL-1, IL-6 and TNF-alpha (Brennan and Mclnnes, 2008; Seven et al., 2009; Kokebie et al.,
2011; Bluml et al., 2012), which are central to the mechanisms of joint inflammation and
disease progression (Upadhyay et al., 2009; Pap et al., 2011). In contrast to the a cellular
nature of healthy synovial membrane, the synovial membrane of RA patients contains a
large cellular infiltrate consisting mainly of macrophages and T cells, but plasma cells,
dendritic cells, neutrophils and activated fibroblasts are also found (Ahern and Brennan,
2011). That can be able to produce matrix metalloproteinases involved in the degradation of
cartilage (Vandooren et al., 2009; Laragione et al., 2012).
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Fig. 1: Latent- MMP-1 activity in SF, serum of patients with RA and serum of control.

Table 1: Latent- MMP-1 activity in SF, serum of patients with RA and serum of

control
Source of enzyme NO. Activity of latent MMP-1 ( ng/ml )
Mean = SD
Synovial Fluid of patients 30 *%%586.8540 + 40.89894
Serum of patients 35 *%249.4463 + 61.10834
Serum of control 60 125.4610 + 54.87953

On the other hand, the enzyme level in the serum of control group was lower when
compared with the of RA patients serum. This is probably due to the fact that the enzyme in
normal human cartilage was bound to an inhibitor named tissue inhibitor of
metalloproteinase (TIMP) (Maeda et al., 1995; Sandya et al., 2009).
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Factors such as gender, age, geographical place and smoking and their effects on the
enzyme activity were studied. The results showed that gender, age and geographical place,
(Table 2, 3 and 4 respectively) had no significant effect on the activity of enzyme in patients
and control. On the other hand, (Fig. 2) showed that the activity of enzyme in smoker
patients and control was increased significantly at (p<0.05). This can attributed to the
presence of nicotine in the cigarettes which causes induced secretion of MMP-1 after
smoking of several cigarettes in one day. Those cells exposed to cigarette smoke might
produce considerably more of this enzyme than that normally present in non- smokers and
up to 40% less collagen in smokers (Lahmann et al., 2001).

Table 2: Effect of gender on latent- MMP-1 activity in SF, serum of patients with RA
and serum of control.

Activity of latent MMP-1 (ng/ml )
Source of enzyme Mean =+ SD
Females No. Males No.
Synovial fluid of patients 575.66+ 42.46 17 601.1 +35.66 13
Serum of patients 244,98 + 58.96 25 276.26 £ 74.11 10
Serum of control 125.42 + 54.43 36 125.52 £ 98.17 24

Table 3: Effect of age on latent- MMP-1 activity in SF, serum of patients with RA
and serum of control.

Activity of latent MMP-1 (ng/ml )
Source of enzyme Mean £ SD
39< years 40-55years 56 > years
(No.) (No.) (No.)
Synovial fluid of patients 573.19+43.38 | 579.44+3.23 605.59 + 52.21
(8) (13) (9)
Serum of patients 234.43 £51.43 | 248.4+51.434 266.17 £ 82.36
(10) (15) (10)
Serum of control 110.99 +46.31 | 120.77 £62.89 146.59 + 56.71
(24) (16) (20)

Table 4: Effect of a geographical place on latent -MMP-1 activity in both SF, serum of
patients with RA and serum of control

Activity of latent MMP-1 (ng/ml )
Geographical Mean = SD
place Synovial fluid of patients Serum of patients Serum of control
Urban 601.10 + 35.66 27626 +74. 11 127.68 £ 55.12
Rural 575.66 +£42.46 244 98 + 58.96 105.50 £ 59.23
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*Signiﬁcant difference at ( p< 0.05).
Fig. 2: Effect of a smoking on latent MMP-1 activity in SF, serum of patients

with RA and serum control

(Fig. 3) showed that the percentage prevalence of RA disease in Nineveh
Governorate from (158) patients with RA was found to be 83% and 26% in females and
males respectively. This might be due to the difference in the natural physiology between
females and males (Mohan and Priyav, 2010; Tetike et al., 2010; Aryaein et al., 2011) and
most patients were at the age between 40 and 50 years (Fig. 4). These results were in a good
agreement with a previous study (Mohan and Priyav, 2010).

(Fig. 5) showed that the number of patients living in urban (114) is higher than those
living in rural (44). This might can be attributed that urban patients are more exposure to the
reactive oxygen species (ROS) which play major role(s) in the generation of acute and
chronic inflammatory diseases (Tetike et al., 2010; Aryaein et al., 2011).
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Fig. 3: Number of female and male patients with RA in Nineveh Governorate
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Fig. 4: Number of patients with RA according to age in Nineveh Governorate
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Fig. 5: Number of urban and rural patients with RA in Nineveh Governorat
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