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Abstract 

    Matrix metalloproteinase are family of metalloendopeptidases  enzymes play a critical role in degrade of 

extracellular matrix components in rheumatoid arthritis patients . This study aims to assess the association  of 

MMP1,9,13 with the development of rheumatoid arthritis disease . The study included 69 RA patients positive 

for RF factor .MMPs concentration is measured by sandwich  ELISA technique .The results showed that the  

MMP-1, 9 ,13 levels are significant increase in rheumatoid arthritis patients compared with control group . Only 

MMP1 showed a significant differences regarding the period of rheumatoid arthritis disease. However ,no 

association between the levels of MMP-1, 9 ,13 with gender, age group of patients , activity of disease and 

associated diseases with RA . Highly positive correlation was showed  between MMP-1 and MMP-9 levels in RA 

patients. Our study concluded there was an association between the increase of MMP-1, 9 ,13  levels with 

development of rheumatoid arthritis in Iraqi patients , while MMP1 is associated with the early detection of 

rheumatism. 
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Introduction 

   Rheumatoid arthritis(RA) is one of the life-threatening autoimmune diseases characterized by continuous 

destruction  to the joints with loss of bone and cartilage and synovial fluids (SFs)  [1-3] .  RASFs secrete various 

proteases, including MMPs that degrade extracellular matrix (ECM) components, mainly proteoglycans and 

collagens, of articular cartilage in the affected joints [4]. MMPs play a critical role in the pathogenesis of RA [5] 

.Since MMP-1,3, 9, ,13 expression is upregulated in RASFs, MMPs are considered to play a critical role in the 

degeneration of cartilage in RA joints [6] . MMP-1 (collagenase 1) and MMP-13 (collagenase 3) cleave collagens, 

whereas MMP-3 (stromelysin 1) and MMP-9 (gelatinase B) target proteoglycans that are comprised of aggrecan . 

The degeneration of proteoglycans at the surface and the subsequent degradation of collagen fibrils in the deep zone 

together result in the destruction of articular cartilage. MMPs may thus play a distinct role in joint destruction in RA. 

Rheumatoid arthritis treatment requires an understanding of the mechanisms that regulate the gene expression of 

MMPs ,so the  advanced knowledge of the genetic mechanisms and molecular events that control MMPs gene 

activation in RASFs is perhaps help in the understanding of rheumatic pathology and assist in the development of 

new treatment strategies for this disease. This study aimed to assessment the  risk of  metalomatrix proteinase 

enzymes levels (MMP-1, 9 ,13)  with development of rheumatoid arthritis. 

Materials and Methods 

  Sixty nine patients (6 (8.69%) males and 63(91.30%) females ) with positive rheumatoid factor and twenty  healthy 

individuals as control group are included in this study. The patients are attended to  the Rehabilitation Center for 

the Disabled and Artificial Limbs and Al Zahra'a and Al Karama Teaching Hospitals  in Wasit Province  from 1 

December 2019 to 1 December 2020 .  The ages of the patients ranged from twenty two to ninety-three years. The 

selected patients were stratified according to the severity of RA into three stages. In addition the laboratory test 

Erythrocyte Sedimentation Rate (E.S.R) was checked for each patient . The patients were divided to subgroups 

according to  age groups ,gender ,disease severity, disease duration, line of treatment and associated diseases . The 

healthy individuals  had no pathological state at time of this study,  and without any history of systemic diseases , 

immunological disorders ,and cancer diseases . Blood samples and their sera were taken and  separated in jell tubes 

from RA patients with different etiology and from control group . 
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MMP-1,MMP-9 and MMP-13    analysis 

The levels of  MMP-1, 9 ,13   were measured according to the instructions of manufacture company (Elabscience), 

using Sandwich- ELISA kit . All reagents were preheated at room temperature (18~25℃) before used 15 min. The 

micro ELISA plate is covered by antigen specific to human MMP-1, 9 ,13   . The results were read by ELIZA reader 

at 450 nm wavelength. 

Statistical analysis 

SPSS V.20  program was used to test the effect of difference factors in study parameters .Quantitative data were 

calculated   as mean, SE  and SD .The difference between means assessed by analysis of variance (one and two way -

ANOVA). P-value for all tests was considered significant if <0.05. 

Results and Discussion 

The Levels  of MMP-1, 9 13 in Rheumatoid Arthritis Patients and Control Group 

 

The  levels of  MMP-1, 9 ,13  in rheumatoid patients and control group were summarized in table(1) , the mean 

levels of  MMP-1, 9 ,13 were recorded, in patients as    172.7 ±(3.7) ±(4.4) IU/ml, 169.5±(3.3) ±(4.0) IU/ml and 

167.9±(4.1) ±(4.9) IU/ml respectively and in  control group  83.5 ±(1.2) ±  (2.8) IU/ml, 88.8±(7.3) ±  (1.6) IU/ml and 

94 ±(8.8) ±(1.9) IU/ml respectively with very highly significant increase in RA patients compared to control group ( 

p value  <  0.0001, 0.001 and 0.001  respectively) . These results were coming in  agreement with many researches 

[7] who study a total of 30 patients with RA and 20 as control group and they  conclude that patients with early RA 

are characterized by high serum levels of degrading metalloproteinase such as MMP-1, MMP-9, and MMP-13with 

significantly increase in patients ( p < 0.001 ,0.001 and 0.01) respectively than control group. Also, [8] , [9] showed 

high levels of MMP-1 and MMP-3 in RA patients than in control group ( P<0.05). However, down regulation of this 

gene was found in patients in comparison to control group showed in other study [10]. Furthermore, MMP inhibitor 

that preferentially inhibits MMP-13 has been shown to block the degradation of explanted human osteoarthritic 

cartilage [11]. MMP-13 inhibitors such as the ones described here will help further define the role of this protease in 

arthritis and other diseases and may soon lead to drugs that safely halt cartilage damage in patients .Also, [12] 

reported  that the enzyme level in the serum of control group was lower when compared with the RA patients, and  

the activity of the enzyme was significantly different between the SF and RA  patients ( P< 0001). 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). Generally, the results of this study confirm that increase of MMP-1, 9 ,13 in patients 

serum are associated with RA, and this suggests  an association between the increase of MMP-1, 9 ,13 levels with 

development of rheumatoid arthritis in Iraqi patients . 

 

 

Table 1. Levels of MMP-1,MMP-9 and MMP-13  in RA patients and control group 

Cases No.  MMP1 mean 

concentration Mean 

SD±SE±( IU/ml) 

MMP9 mean 

concentration Mean 

SD±SE±( IU/ml) 

MMP-13 mean 

concentration 

MeanSD±SE±( U/ml) 

Patients 69 172.7 ±(3.7) ±(4.4) 169.5±(3.3) ±(4.0) 167.9±(4.1) ±4.9) 

Control group 20 83.5 ±(1.2) ±  (2.8) 88.8±(7.3) ±  (1.6) 94 ±(8.8) ±(1.9) 

P value  0.0001 0.001 0.001 

 

Estimation of MMP-1,MMP-9 and MMP-13 Levels  in Rheumatoid  Arthritis Patients Based on Their Gender 

and Age Group 
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Assessment the levels of  MMP-1, 9 ,13  in RA patients according to  their gender were summarized in tables (2,3). 

Our study included 69 patients ; 6 men (8.69%) and 63 women(91.30%) .The  mean concentration  of  MMP1, 9 ,13 

in male patients were 186.2±(1.7) ±(7.3), 180±(1.9) ±(7.8)and 170±(4.3) ±(1.7)respectively , while female gender  

showed  171.4±(3.8) ±(4.8), 168±(3.4) ±(1.7)and 167.6±(4.1) ±(5.2) respectively with no significant differences 

between both sexes   ( p value >0.5) (table 2) . These results were coming in agreement with many researches 

[13].Also,[14] were found  no significant difference between male and female patients regarding the level of MMP. 

Moreover,  [12] when  study (158)  RA patients (132 female, 26 male) showed no significant association between the 

gender and  the activity of enzyme MMP-1  in patients ,as well as, [9]  showed the same result .From the results of 

this study, it appears that sex hormones do not effect on the level of MMP1, 9 and 13 production in RA patients. 

 

Table 2. Distribution of MMP-1,MMP-9 and MMP-13 Levels  in rheumatoid patients according to their gender 

Cases  No     % MMP-1 mean 

concentration Mean

 SD±                 

SE±( IU/ml) 

MMP-9 mean 

concentration 

Mean SD±   SE±( 

IU/ml) 

MMP-13 mean 

concentration Mean

 SD± SE±( 

IU/ml) 

Male patients  6(8.69%) 186.2±(1.7) ±(7.3) 180±(1.9) ±(7.8) 170±(4.3) ±(1.7) 

Female patients 

 

63(91.30%)     

171.4±(3.8) ±(4.8) 

168±(3.4) ±(1.7) 167.6±(4.1) ±(5.2) 

P value  0.3 0.4 0.8 

 

Table (3) showed the distribution of MMP-1, 9 ,13  Levels  in rheumatoid patients according to age group . The 

results showed that the first group  of patients (22-31 Y) recorded 159.6 ±(2.7)±(1)IU/ml , 157.1±(1.9)±(7.3)  IU/ml  

and 144.4±(2.6)±(1) IU/ml respectively , while the second group (32-41 Y) recorded 180.5±(3.3)±(7.3)IU/ml, 

173.5±(2.2)±(4.9) IU/ml   and 170.8±(3.6)±(7.9) IU/ml respectively  ,the third group (42-51 Y) ,recorded 

150.6±(2.7)±(7.9)IU/ml , 160.6±(3.4)±(9.8) IU/ml   and  167.5±(4.7)±(1.3) IU/ml  respectively , and the fourth group 

(52-61 Y) ,recorded 180.0±(3.7)±(1)IU/ml , 172.5±(4.6)±(1.2) and 172.3±(5.1)±(1.3) , respectively  while the last 

group (61+ Y) recorded 178.6±(4.6)±(1.2)IU/ml , 178.6±(4.6)±(1.2) IU/ml  and 170.7±(3.9)±(1) IU/ml  with no 

significant differences (p> 0.05) between the five age groups regarding MMP-1, 9 ,13  levels .Our results indicated 

to no effects of age on MMPs concentration  in RA patients .  [12], showed that the number of rheumatoid arthritis 

females were more than males by (5) times and it is most common after the age between 40th and 50th years, with no 

significant effect of age  on the enzyme activity.  

 

Table 3. Distribution of MMP-1,MMP-9 and MMP-13 Levels  in rheumatoid patients according to age group 

AGE 

GROUP 

Patients 

No  %    

MMP1 mean 

concentration  

MMP9 mean 

concentration 

MMP-13 mean 

concentration 
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Mean SD± 

SE±( IU/ml) 

Mean SD± 

SE±( IU/ml) 

Mean SD± 

SE±( IU/ml) 

22-31 Y 7 (10.14%) 159.6 ±(2.7)±(1) 157.1±(1.9)±(7.3) 144.4±(2.6)±(1) 

32-41  Y 21  (30.43%) 180.5±(3.3)±(7.3) 173.5±(2.2)±(4.9) 170.8±(3.6)±(7.9) 

42-51  Y 12  (17.39%) 150.6±(2.7)±(7.9) 160.6±(3.4)±(9.8) 167.5±(4.7)±(1.3) 

52-61 y 14  ( 0.28%) 180.0±(3.7)±(1) 172.5±(4.6)±(1.2) 172.3±(5.1)±(1.3) 

62+ Y 15  (21.74%) 178.6±(4.6)±(1.2) 173.8±(3.7)±(9.7) 170.7±(3.9)±(1) 

P value  0.13 0.66 0.64 

Total 69 172.7±(3.7)±(4.4) 169.5±(3.3)±(4) 167.9±(4.1)±(4.9) 

 

Estimation of MMP-1,MMP-9 and MMP-13 Levels  in Rheumatoid Arthritis Patients According to Activity of 

Disease 

Distribution of MMP-1, 9 ,13 levels according to the RA disease activity in patients was showed in table( 4). The 

results showed the distribution of the MMP-1, 9 ,13 levels in three categories   for disease activity . The mean level 

of  low activity was recorded as 170.6 ±(3.9) ±(1.1)IU/ml , 161.9 ±(2.6) ±(7.9) IU/ml and 147.4±(3.1) ±(9.4) IU/ml  

respectively, moderate activity 175.9±(3) ±(5.7)IU/ml , 172.3±(3.4) ±(6.5) IU/ml  and167.8±(4.2) ±(8.1) IU/ml 

respectively ,and sever activity were 170.4±(4.2) ±(7.8) IU/ml, 169.6±(3.3) ±(4) IU/ml and 175.4±(4.1) ±(4.9) IU/ml 

respectively . The results showed no significant difference between  three categories   of disease activity  regarding 

the concentration mean of MMP-1, 9 ,13 in patients. Another study done by [15],   noted that mild is not 

significantly different from sever progression regarding pro MMP-8 and MMP-9. Also , [16] showed that 

untranslated regions in the MMP-8,9 gene that contain  AUUUA sequences  contribute to joint destruction  in RA 

disease. The role of MMP1,9,13 in cartilage destruction was reported  by [6]. Also,[17] reported there was 

association between activity of RA disease and MMP-1 and MMP-3.[18] also reported the increased expression of 

miR-203 leads to a considerable increase in MMP-1 levels in rheumatoid arthritis synovial. Other study  indicated  

there was direct association  between MMP-9 levels and the activity RA disease [9]   . The enzyme MMP9 showed 

an increase in RA patients  and its concentration showed an increase in the joints of patients with severe rheumatism 

compared to the mild  to moderate [15,19,20]. Our results confirm the increased activity of MMP-9 correlated with 

rheumatism. In the same direction, MMP-9 gene is among the most studied MMPs gene, is directly correlated to RA 

disease activity [21]. Although RA is a non-curable disease, but if diagnosed and treated well in time, it improves 

quality of life. To achieve this aim, it is recommended that MMP-9 gene expression be included in the workup of all 

RA patients or at least those RA patients who are not responding to medication to modify treatment regimes in order 

to prevent permanent deformities. The results of another study suggested that increased levels of MMPs in the serum 

of rheumatism patients is a useful marker for disease activity in the early stage [7] . 
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Table 4. Distribution of MMP-1,MMP-9 and MMP-13 Levels  in rheumatoid patients according to activity of 

disease 

Activity of 

disease  

No. of 

patients 

MMP1 mean 

concentration  

Mean SD± 

SE±( IU/ml) 

MMP9 mean 

concentration 

Mean SD± 

SE±( IU/ml) 

MMP-13 mean 

concentration 

Mean SD± 

SE±( IU/ml) 

 low  11 170.6 ±(3.9) ±(1.1) 161.9 ±(2.6) ±(7.9) 147.4±(3.1) ±(9.4) 

 moderate 

 

28 175.9±(3) ±(5.7) 172.3±(3.4) ±(6.5) 167.8±(4.2) ±(8.1) 

 sever 30 170.4±(4.2) ±(7.8) 169.6±(3.3) ±(4) 
175.4±(4.1) ±(4.9 

P value 

 

 0.8 0.6 0.1 

 

Estimation of MMP-1,MMP-9 and MMP-13 Levels  in Rheumatoid Arthritis Patients According to Type of 

Treatment 

Relationship  between of MMP-1, 9 ,13  titer  and treatment of disease in rheumatic patients were summarized in 

table(5) .Out of 69  rheumatoid patients , seven patients were treated with  vitamins and showed MMP-1, 9 ,13 levels 

as 169.7(4.1)± (1.5) IU/ml, 160.9(2.6)± (1) IU/ml  and 141.7(2.7)± (1) IU/ml respectively, 9 patients treated with  

Painkiller 176.1(2.6)± (8.8)IU/ml 175.7(4.3)± (1.4) IU/ml and171.3(4.1)± (1.3) IU/ml, respectively ,40 patients 

treated with chemotherapy, 171.1(3.9)± (6.3)IU/ml , 171(3.4)± (5.5) IU/ml and172.6(4.4)± (6.9) respectively ,and  

13 patients of them were treated with steroid ,showed 176.8(3.5)± (9.8)IU/ml , 165.1(2.6)± (7.2) and 165(3.7)± (1) 

respectively . The results showed no significant differences  between all groups. These results indicate that there was 

no significant relationship between the treatments used for rheumatism patients and the levels of MMP1,9,13 in the 

patients' serum, and these drugs did not modulate or alter MMP-1, 9 13   production in rheumatic patients. The same 

results were showed by  [7]. As well as [21]  showed DMARDs are effective in the treatment of RA patients in the 

Pakistani population as MMP-9 gene expression was down regulated. Response to DMARDs was equally seen in 

both genders. Therefore, no treatment modification was indicated in the study group. Moreover, [22],  reported the 

estradiol and progesterone decrease the amount of active MMP-13 by inhibiting the conversion of proMMP-13 into 

active form and accelerating the active MMP-13 fragmentation. 

 

Table 5. Distribution of MMP-1,MMP-9 and MMP-13 levels  in rheumatoid patients according to line of treatment 

Type of treatment 

 

No. MMP1 mean concentration 

Mean SD±SE±( IU/ml) 

MMP9 mean 

concentration 

Mean SD±SE± 

MMP-13 mean 

concentration 

Mean SD±SE±( 
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( IU/ml) IU/ml) 

Vitamins 7 169.7(4.1)± (1.5) 160.9(2.6)± (1) 141.7(2.7)± (1) 

Painkiller 9 176.1(2.6)± (8.8) 175.7(4.3)± (1.4) 171.3(4.1)± 1.3) 

Chemotherapy 40 171.1(3.9)± (6.3) 171(3.4)± (5.5) 172.6(4.4)±(6.9) 

Steroid 13 176.8(3.5)± (9.8) 165.1(2.6)± (7.2) 165(3.7)± (1) 

P value  0.9 0.7 0.3 

Total 69 172.7 (3.7)±(4.4) 169.5±(3.3)±(4) 167.9(4.1)±(4.9) 

 

Estimation of MMP-1,MMP-9 and MMP-13 Levels  in Rheumatoid Arthritis Patients According to Period of 

Disease 

Distribution of MMP-1, 9 ,13 levels  in RA  patients according  to period of disease were summarized in table (6).  

The results showed that the first period of disease ( 1M - 8 y) was recorded 169.8±(3.3)±(4.7)IU/ml , 

169.3±(3.1)±(4.3)IU/ml  and 169.7±(4)±(5.6) IU/ml for MMP1, 9 ,13 respectively  while the second group (9 - 16 Y) 

169.8±(3.3)±(1)IU/ml, 161.0±(2.7)±(8.3)IU/ml   and 159.4±(4.3)±(1.2)IU/ml respectively, the last group (17 +) , 

212.1±(3.7)±(4.4)IU/ml , 186.0± (5.8)± (2.3) IU/ml   and  167.2±(5.1)±(2.1)IU/ml  respectively , with significant 

differences (p> 0.05) for MMP1only between the three  period of disease groups ,while MMP-9 and MMP-13  levels 

showed no significant regarding period of disease .Our results indicates to no effects of disease duration  on MMP-9 

,13  concentration  in patients serum [23]  indicated no significant differences in patients with morphological types of 

RA and those with OA  regarding sex ratio age or disease duration. Finally, [24] showed no association between SF 

MMP-3 or MMP-1 and RA disease duration. 

Table 6. Distribution of MMP-1,MMP-9 and MMP-13 levels  in rheumatoid patients according to period of disease 

Period of 

disease 

No.  MMP1 mean 

concentration 

MeanSD±SE±( IU/ml) 

MMP9 mean 

concentration 

MeanSD±SE±( IU/ml) 

MMP-13 mean 

concentration 

MeanSD±SE±( IU/ml) 

1M - 8 y 52 169.8±(3.3)±(4.7) 169.3±(3.1)±(4.3) 169.7±(4)±(5.6) 

9 - 16 Y 11 169.8±(3.3)±(1) 161.0±(2.7)±(8.3) 159.4±(4.3)±(1.2) 

17 + 6 212.1±(3.7)±(4.4) 186.0±(5.8)±(2.3) 167.2±(5.1)±(2.1) 
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P value  0.02 0.3 0.7 

Total 69 172.7±(3.7)±(4.4) 169.5±(3.3)±(4) 167.9±(4.1)±(4.9) 

 

Estimation of MMP-1,MMP-9 and MMP-13 Levels  in Rheumatoid Arthritis Patients According to Associated 

Diseases 

Distribution of MMP-1, 9 ,13 levels  in RA patients according to associated diseases was shown in table (7). The 

mean levels of MMP-1, 9 ,13  in rheumatoid arthritis patients  with diabetic disease were (174.9 ±(3.2)±(9.7), 

171.3±(3.4)±(1) and163.2±(2.8)±(8.6) ) IU/ml respectively, with hypertension (164.4±(3.4)±(9.7), 173.2±(4.5)±(1.7) 

and 146.6±(3)±(1.1))IU/ml respectively, with other disease were (192.4±(7.6)±(3.4), 171.6±(3.8)±(1.7) and 

175.5±(5.1)±(2.2))IU/ml  respectively  and rheumatoid  arthritis  patients only were (171.2±(3.3)±(4.9), 

168.2±(3.1)±(4.6) and 171.4±(4.4)±(6.5) IU/ml respectively. The results showed no significant difference between 

all groups regarding the concentration levels of MMP-1, 9 ,13 in  RA patients. [9] reported that the excess syntheses 

of MMPs lead to the accelerated matrix degradation associated with many diseases [25,26]. The overproduction 

MMP-9 may induce micro vascular damage may facilitate the movement of  inflammatory cells across the basement 

membrane. Also, [10] indicated the excess MMP-13 activity causes cartilage degradation in osteoarthritis, making 

this protease an attractive therapeutic target. However, clinically tested MMP inhibitors have been associated with 

painful, joint-stiffening musculoskeletal side effect that may be due to their lack of selectivity. Insofar as aberrant 

MMP-13 activity contributes to other pathologies such as cancer, heart failure, rheumatoid arthritis, and liver fibrosis 

[27]. MMP-13 selective inhibitors will be useful in further characterizing the role of this protease in other diseases. 

Moreover, [13], in their study showed an association of MMP1 levels with a wide variety of disorders, including 

polycystic kidney disease, rheumatoid arthritis, idiopathic pulmonary fibrosis, congestive heart failure, and acute 

myocardial infarction 

 

Table 7. Distribution of MMP-1,MMP-9 and MMP-13 Levels  in rheumatoid patients according to associated 

diseases 

Type of associated diseases No. MMP1 mean 
concentration 

Mean SD± 

SE±( IU/ml) 

MMP9 mean 
concentration 

Mean SD± 

SE±( IU/ml) 

MMP-13 mean 
concentration 

Mean SD± 

SE±( IU/ml) 

Rheumatoid arthritis 
patients with diabetes 

11 174.9 ±(3.2)±(9.7) 171.3±(3.4)±(1) 163.2±(2.8)±(8.6) 

Rheumatoid arthritis 
patients with hypertension 

7 164.4±(3.4)±(9.7) 173.2±(4.5)±(1.7) 146.6±(3)±(1.1) 

Rheumatoid arthritis 
patients only 

46 171.2±(3.3)±(4.9) 168.2±(3.1)±(4.6) 171.4±(4.4)±(6.5) 

Rheumatoid arthritis 
patients with Other disease  

5 192.4±(7.6)±(3.4) 171.6±(3.8)±(1.7) 175.5±(5.1)±(2.2) 

P value  0.6 0.9 0.4 

Total 69 172±(3.7)±(4.4) 169.5±(3.3)±(4) 1.967±(4.1)±(4.9) 

javascript:;
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Correlation between  MMP1,MMP9 , MMP-13 levels  in rheumatoid patients 

The correlation between MMP1, MMP9 and MMP-13 levels in rheumatoid patients, was showed  in table (8) . The 

results showed highly positive correlation   between MMP-1 and MMP-9 levels (P=0.001) . MMP1 belongs to the 

subfamily of  MMP called collagenases while MMP9 belongs to the subfamily of gelatinases . Both of them work on 

common substrate  such as  collagen VII and additional substrates such as aggrecan and  gelatin [6]. 

 

Table 8. Correlation between  MMP1,MMP9  and MMP-13 levels  in rheumatoid patients 

correlation MMP1  MMP9  MMP-13  

 MMP1 

R/P value 

 

------------ 

P=0.001 

R= 0.5 

P=0.9 

R= -0.004 

 MMP9 

R/P value 

P= 

R=  

 

------------------ 

P=0.1 

R= 0.1 

Total 69 

 

Conclusion  

The study concludes that high levels of MMP-1, 9 ,13 may be correlated with the development of rheumatoid 

arthritis disease, while MMP1 is associated with the early detection of rheumatism. 

Acknowledgement 

Special thanks with respect to Dr.Kahtan Adnan Hafedh D.R.M.R Specialist of Rheumatology &Medical 

Rehbilitation in Al-karama Teaching Hospital ,Dr.Jalal Tuffah ,Aqeel Naji and Ali Abd Al-Kadhum from Al Kut 

Hospital  and Inass Tahseen from Wasit Health Department for their unlimited help. We are grateful to Dr. Safaa 

Abdul Allah/College of Medicine, Wasit University,  for helping us in the analysis of results. 

References 

[1] Noss, E. H., & Brenner, M. B. (2008). The role and therapeutic implications of fibroblast-like synoviocytes in 

inflammation and cartilage erosion in rheumatoid arthritis. Immunological reviews, 223, 252–270. 

https://doi.org/10.1111/j.1600-065X.2008.00648.x 

[2] Filer A. (2013). The fibroblast as a therapeutic target in rheumatoid arthritis. Current opinion in 

pharmacology, 13(3), 413–419. https://doi.org/10.1016/j.coph.2013.02.006 . 

 [3] Bartok, B., & Firestein, G. S. (2010). Fibroblast-like synoviocytes: key effector cells in rheumatoid 

arthritis. Immunological reviews, 233(1), 233–255. https://doi.org/10.1111/j.0105-2896.2009.00859.x  

[4] Frisenda, S., Perricone, C., & Valesini, G. (2013). Cartilage as a target of autoimmunity: a thin 

layer. Autoimmunity reviews, 12(5), 591–598. https://doi.org/10.1016/j.autrev.2012.10.003.   

[5] Itoh Y. (2015). Metalloproteinases: potential therapeutic targets for rheumatoid arthritis. Endocrine, metabolic & 

immune disorders drug targets, 15(3), 216–222. https://doi.org/10.2174/1871530315666150316122335. 

[6] Araki, Y., & Mimura, T. (2017). Matrix Metalloproteinase Gene Activation Resulting from Disordred Epigenetic 

Mechanisms in Rheumatoid Arthritis. International journal of molecular sciences, 18(5), 905. 

https://doi.org/10.3390/ijms18050905  

[7] Fiedorczyk, M., Klimiuk, P. A., Sierakowski, S., Gindzienska-Sieskiewicz, E., & Chwiecko, J. (2006). Serum 

matrix metalloproteinases and tissue inhibitors of metalloproteinases in patients with early rheumatoid 

arthritis. The Journal of rheumatology, 33(8), 1523–1529.. 

https://doi.org/10.1111/j.1600-065X.2008.00648.x


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 11369 - 11378 

Received 05 March 2021; Accepted 01 April 2021.  

11377 

 

http://annalsofrscb.ro 

[8] Murphy, G., Knäuper, V., Atkinson, S., Butler, G., English, W., Hutton, M., Stracke, J., & Clark, I. (2002). 

Matrix metalloproteinases in arthritic disease. Arthritis research, 4 Suppl 3(Suppl 3), S39–S49. 

https://doi.org/10.1186/ar572. 

[9] Manole, C., Elena, R., Mihaela, C.I., Isabela, S., & Marinescu, G. (2013). measurement of serum matrix 

metalloproteinase9 in patients with early rheumatoid arthritis. MEDICAL CONNECTIONS • 4 (32): 9-11. 

DOI:10.33311/medcon.2013.28.4.2 

[10] Johnson, A. R., Pavlovsky, A. G., Ortwine, D. F., Prior, F., Man, C. F., Bornemeier, D. A., Banotai, C. A., 

Mueller, W. T., McConnell, P., Yan, C., Baragi, V., Lesch, C., Roark, W. H., Wilson, M., Datta, K., Guzman, R., 

Han, H. K., & Dyer, R. D. (2007). Discovery and characterization of a novel inhibitor of matrix metalloprotease-

13 that reduces cartilage damage in vivo without joint fibroplasia side effects. The Journal of biological 

chemistry, 282(38), 27781–27791. https://doi.org/10.1074/jbc.M703286200. 

[11] Billinghurst, R. C., Dahlberg, L., Ionescu, M., Reiner, A., Bourne, R., Rorabeck, C., Mitchell, P., Hambor, J., 

Diekmann, O., Tschesche, H., Chen, J., Van Wart, H., & Poole, A. R. (1997). Enhanced cleavage of type II 

collagen by collagenases in osteoarthritic articular cartilage. The Journal of clinical investigation, 99(7), 1534–

1545. https://doi.org/10.1172/JCI119316  

[12] Hamoudatt, Z. M.,  Mustafa, L. A.,& AL-Hasani, S. M.(2014). Study of latent matrix metalloproteinase- 1 

activity in serum and synovial fluid of patients with rheumatoid arthritis. Rafidain Journal of Science, 25(1), 31-

39. doi: 10.33899/rjs.2014.86062 . 

[13] Huang, H. L., Wu, S., Hsu, L. A., Teng, M. S., Lin, J. F., Sun, Y. C., & Ko, Y. L. (2013). Genetic variants 

associated with circulating MMP1 levels near matrix metalloproteinase genes on chromosome 11q21-22 in 

Taiwanese: interaction with obesity. BMC medical genetics, 14, 30. https://doi.org/10.1186/1471-2350-14-30.  

[14] Wernicke, D., Seyfert, C., Gromnica-Ihle, E., & Stiehl, P. (2006). The expression of collagenase 3 (MMP-13) 

mRNA in the synovial tissue is associated with histopathologic type II synovitis in rheumatoid 

arthritis. Autoimmunity, 39(4), 307–313. https://doi.org/10.1080/08916930600807709  

 [15] Tchetverikov, I., Lard, L. R., DeGroot, J., Verzijl, N., TeKoppele, J. M., Breedveld, F. C., Huizinga, T. W., & 

Hanemaaijer, R. (2003). Matrix metalloproteinases-3, -8, -9 as markers of disease activity and joint damage 

progression in early rheumatoid arthritis. Annals of the rheumatic diseases, 62(11), 1094–1099. 

https://doi.org/10.1136/ard.62.11.1094  

[16] Burrage, P. S., Mix, K. S., & Brinckerhoff, C. E. (2006). Matrix metalloproteinases: role in arthritis. Frontiers in 

bioscience : a journal and virtual library, 11, 529–543. https://doi.org/10.2741/1817  

[17] Green, M. J., Gough, A. K., Devlin, J., Smith, J., Astin, P., Taylor, D., & Emery, P. (2003). Serum MMP-3 and 

MMP-1 and progression of joint damage in early rheumatoid arthritis. Rheumatology (Oxford, England), 42(1), 

83–88. https://doi.org/10.1093/rheumatology/keg037. 

[18] Stanczyk, J., Ospelt, C., Karouzakis, E., Filer, A., Raza, K., Kolling, C., Gay, R., Buckley, C. D., Tak, P. P., 

Gay, S., & Kyburz, D. (2011). Altered expression of microRNA-203 in rheumatoid arthritis synovial fibroblasts 

and its role in fibroblast activation. Arthritis and rheumatism, 63(2), 373–381. https://doi.org/10.1002/art.30115 . 

[19] Fraser, A., Fearon, U., Reece, R., Emery, P., & Veale, D. J. (2001). Matrix metalloproteinase 9, apoptosis, and 

vascular morphology in early arthritis. Arthritis and rheumatism, 44(9), 2024–2028. 

https://doi.org/10.1002/1529-0131(200109)44:9<2024::AID-ART351>3.0.CO;2-K. 

 [20] Mott, J. D., & Werb, Z. (2004). Regulation of matrix biology by matrix metalloproteinases. Current opinion in 

cell biology, 16(5), 558–564. https://doi.org/10.1016/j.ceb.2004.07.010. 

[21] Hakim, F., Rashid, A., Fakhr, A., & Khan, S. A. (2018). Expression Analysis of Matrix Metalloproteinase-9 

Gene in Rheumatoid Arthritis Patients on Disease Modifying Anti-Rheumatic Drugs. Journal of the College of 

Physicians and Surgeons--Pakistan : JCPSP, 28(12), 902–905. https://doi.org/10.29271/jcpsp.2018.12.902. 

[22] Zong, W., Meyn, L. A., & Moalli, P. A. (2009). The amount and activity of active matrix metalloproteinase 13 

is suppressed by estradiol and progesterone in human pelvic floor fibroblasts. Biology of reproduction, 80(2), 

367–374. https://doi.org/10.1095/biolreprod.108.072462. 

[23] Klimiuk, P. A., Sierakowski, S., Latosiewicz, R., Cylwik, B., Skowronski, J., & Chwiecko, J. (2002). Serum 

matrix metalloproteinases and tissue inhibitors of metalloproteinases in different histological variants of 

rheumatoid synovitis. Rheumatology (Oxford, England), 41(1), 78–87. 

https://doi.org/10.1093/rheumatology/41.1.78. 

[24] Peake, N. J., Khawaja, K., Myers, A., Jones, D., Cawston, T. E., Rowan, A. D., & Foster, H. E. (2005). Levels 

of matrix metalloproteinase (MMP)-1 in paired sera and synovial fluids of juvenile idiopathic arthritis patients: 

relationship to inflammatory activity, MMP-3 and tissue inhibitor of metalloproteinases-1 in a longitudinal 

study. Rheumatology (Oxford, England), 44(11), 1383–1389. https://doi.org/10.1093/rheumatology/kei025. 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 11369 - 11378 

Received 05 March 2021; Accepted 01 April 2021.  

11378 

 

http://annalsofrscb.ro 

[25] Seiji, T.(2005). Matrix metalloproteinases and joint markers related to rheumatoid arthritis. Journal of the 

Showa Medical Association 2005;65(1):87-95. https://doi.org/10.14930/jsma1939.65.87 

[26] Massova, I., Kotra, L. P., Fridman, R., & Mobashery, S. (1998). Matrix metalloproteinases: structures, 

evolution, and diversification. FASEB journal : official publication of the Federation of American Societies for 

Experimental Biology, 12(12), 1075–1095. 

[27]Spinale, F. G., Coker, M. L., Heung, L. J., Bond, B. R., Gunasinghe, H. R., Etoh, T., Goldberg, A. T., Zellner, J. 

L., & Crumbley, A. J. (2000). A matrix metalloproteinase induction/activation system exists in the human left 

ventricular myocardium and is upregulated in heart failure. Circulation, 102(16), 1944–1949. 

https://doi.org/10.1161/01.cir.102.16.1944.  

 


