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ABSTRACT: 
 
Objective 
To determine the association of serum MMP-1 between postmenopausal females with knee 
osteoarthritis (Case) and postmenopausal females without knee osteoarthritis (Control). 
 
Design 
Case-control study 
 
Method 
The study involved 200 female subjects between the ages of 45-70 years. Out of these, 100 
were healthy female postmenopausal controls, while the other 100 were postmenopausal 
female patients suffering from knee osteoarthritis. The study protocol was approved by the 
Institutional Ethical Committee of UPUMS, Saifai, Etawah. Serum MMP-1 levels were 
measured in all samples using an ELISA analyzer, following the manufacturer's instructions 
on a commercial kit. The results are expressed as arithmetic means with standard deviation, 
and a p-value of less than 0.05 is considered statistically significant. Paired sample t-test was 
used to analyze the data. 
Results 
It was observed that the level of Serum MMP-1 was significantly higher (p=0.0001) in cases 
(533.92±178.51) as compared to controls (42.76±29.19). This finding suggests that MMP-1 
levels can be considered a reliable biochemical marker for the diagnosis of osteoarthritis (OA). 
Conclusion 
Postmenopausal women with knee OA show a significant association with serum MMP-1, 
making it a useful diagnostic marker. 
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 INTRODUCTION-  
Osteoarthritis (OA) is a common joint disorder that causes pain, loss of function, and disability 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 8 

www.healthinformaticsjournal.com 

Open Access

2030 

 

 

in adults (1). OA can affect any synovial joint in the human body, especially the fingers, knees, 
and hips. The knee is one of the most commonly affected areas, and old age is the most common 
cause of OA knee. Most people will eventually develop some degree of osteoarthritis due to 
factors such as age, lifestyle, metabolic changes, genes, biomechanical forces, or injuries. 
People with certain occupations that include a lot of strenuous activity are more prone to 
develop knee osteoarthritis due to continuous pressure on the knee joint (2). Women aged 45 
and older are more likely than men to develop osteoarthritis of the knee (3). Biomechanical 
signaling may initiate the pathology of OA, and signaling through integrin adhesion molecules 
has been associated with cartilage damage (4, 5). Chondrocytes also produce proinflammatory 
cytokines, creating their inflammatory environment and increasing the synthesis of matrix-
degrading proteinases (6, 7). The cartilage breakdown products are released into the joint fluid 
and synovitis of the joint space occurs, this inflammation stimulates the release of inflammatory 
mediators from synovial tissue and initiates the recruitment of new mononuclear inflammatory 
cells to joint tissues (7, 8). Eventually, a feedforward loop is created as fragments of cartilage 
broken down by proteinases produced by the chondrocytes irritate the synovium (9). 
Inflammatory cytokines stimulate the production of matrix metalloproteinases (MMPs), 
enzymes that can degrade all components of the extracellular matrix. MMP-1 is the most 
abundantly expressed collagenase in cartilage and synovium. It is the primary neutral 
proteinase that can break down native fibrillary collagens of types 1, 2, 3, and 5 and play a 
significant role in the reassembling of collagen connective tissue in various conditions. It is 
probably the major mediator of collagen degradation and irreversible joint destruction (4). 
In this study, we will be studying the serum MMP-1 levels in knee osteoarthritic 
postmenopausal females and comparing them with postmenopausal females without 
osteoarthritis. If we obtain positive results, the diagnostic routine of osteoarthritic patients 
could be changed significantly, allowing earlier diagnosis and potentially saving the patient's 
joint and mobility, thereby improving their quality of life. 
 
                                                                                                              

MATERIALS AND METHODS 

 
The following study was conducted on a sample of 200 female subjects aged between 45-75 
years. These subjects were patients of the Orthopedic Out-Patient Department [OPD] of the 
U.P University of Medical Sciences, Saifai, Etawah. Among these 200 subjects, 100 were 
postmenopausal females who did not have osteoarthritis (controls), and the other 100 were 
postmenopausal females who were diagnosed with knee osteoarthritis (cases) using the 
Kellgren and Lawrence system for radiographic classification of knee OA (10). The 
orthopedician present in the OPD diagnosed the cases. The control group was also selected 
from the orthopedics OPD. OA diagnosed cases were considered only after a minimum of 2-3 
years of onset of symptoms.  
 
About 2 ml of venous blood was collected from all subjects and informed verbal and written 
consent was obtained from each of them. The blood samples were centrifuged at 5000 rpm for 
5 minutes, and the serum was collected and stored at -200C until analyzed. Serum MMP-1 was 
measured simultaneously in all samples by double antibody sandwich ELISA following the 
manufacturer's instructions on a commercial kit [Qayee-Bio; Cat. No.: QY-E03001]. Statistical 
analysis was performed using statistical software carried out on Statistical Package for the 
Social Sciences [SPSS] 24.0 version. The data is expressed as arithmetic means with standard 
deviation, with P<0.05 considered statistically significant. The biochemical parameter level 
was evaluated by dependent paired sample t-test.  
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The study was conducted from January 2017 to June 2018. During the selection of patients, 
certain exclusion criteria were followed to exclude unsuitable patients, including those with 
osteoarthritis and other arthropathies, those who had undergone surgical removal of ovaries, 
uterus, or both, those who used Hormonal therapy, chemotherapy/radiotherapy, those with 
malignancy like uterine cancer, Endometriosis, and Collagen Diseases. 
 
TABLE 1: Status of serum MMP-1 in cases (postmenopausal females with knee 
osteoarthritis) and controls (postmenopausal females without knee osteoarthritis). 
STUDY GROUPS STUDY PARAMETERS SERUM MMP-1(pg/ml ) 
 Postmenopausal females 
without knee 
osteoarthritis  
[ n = 100 ] 

MIN. 12.31 
MAX. 121.878 
MEAN ± SD 42.76 ± 29.19 
SE 2.91 

Postmenopausal females 
with knee osteoarthritis 
 [ n = 100 ] 

MIN. 121.63 
MAX. 998.2 
MEAN ± SD 533.92 ± 178.51 
SE 17.85 

 
p-value* (of cases and 
controls ) 

0.0001 

*Chi-square test 
 
  
FIGURE 1: Status of the mean of serum MMP-1 in cases (postmenopausal females with 
knee osteoarthritis) and controls (postmenopausal females without knee osteoarthritis). 
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The findings of the study were presented in frequencies, percentages, and mean with standard 
deviation (SD). It was observed that serum MMP-1 levels were significantly higher among 
cases (533.92±178.51) than controls (42.76±29.19). Furthermore, the serum MMP-1 levels 
were significantly increased (p value<0.0001) among postmenopausal females without knee 
osteoarthritis when compared to female controls without knee osteoarthritis. 
 
DISCUSSION- 
Osteoarthritis is a chronic disease that affects all joints, particularly the knees. It leads to 
irreversible damage and affects the joint as a whole. Inflammatory cytokines stimulate the 
formation of matrix metalloproteinases (MMPs), which are enzymes that can destroy all 
components of the extracellular matrix.  
Despite the small number of patients the results reached significance. It is important to note 
that our observations derived from female patients, reflecting an epidemiological proportion of 
OA in the region. 
Serum MMP-1, the enzyme biochemical marker in our study was found to be significantly 
(p=0.0001) higher among cases (533.92±178.51) compared to controls (42.76±29.19).This is 
consistent with the studies of Ali et al., who indicated that MMP-1 may be associated with the 
pathogenesis of OA (11). Also Tchetverikov et al., who found that the highest level of MMP 
in synovial fluid (SF) of patients with Rheumatoid arthritis for proMMP-1,-3,-8 and -9. While 
MMP-3 and -9 were also detected in control SF. MMP-1 and -8 were found in SF control at 
low concentrations (12). Zeng et al., pointed out that patients with knee OA have significantly 
raised serum MMP-1 concentrations as compared to serum MMP-1 concentrations in healthy 
control group. (13). Again supported by A.Kaspiris et al., it was concluded that MMP-1 
expression by osteoblasts, the lining cells of the subchondral bone and subchondral cysts in 
advanced OA stages, may contribute to the pathological tissue remodeling and the 
osteochondral changes in OA (14). Our data are in agreement with the study of Sasaki et al., 
showing that stromal lining cells and osteoblasts would express MMP-1, upon mechanical 
stimulation, thus preparing recruitment sites for osteoclasts (15). Furthermore Yoshihara et al., 
stated that the levels of MMP-1 and MMP-3 were interrelated with each other in RA and OA 
groups, may indicate the source of predominant cell of these MMPs: macrophages and 
neutrophils for MMP-8 and MMP-9 and synovial cells for MMP-1 and -3 (16). 
 
MMP is an upcoming marker which is also studied and supported by Osteoarthritis Research 
Society International [OARSI]. It is the only organization dedicated exclusively to advancing 
OA research.  
This study has strengths and limitations. The study time frame may not fully capture the 
arthritis development processes. It also has some genetic differences, geographical position 
differences.  
As far as Generalizability is concerned, this study can’t be generalized, as urban population is 
not included which can differ in socio economic status, BMI status etc. 
Also, number of cases were also less to conclude to a decision. 
To the best of our knowledge, this kind of study has been studied by scientists native to China, 
Iraq, Florida, and Ireland so the novelty of this study is in the geographical area of our interest 
i.e. rural area of India (Saifai, Etawah, UP.) 
In summary, we can undoubtedly state that MMP-1 is representing a new and promising future 
for Osteoarthritis diagnosis. 
 
 
REFERENCES-  



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 8 

www.healthinformaticsjournal.com 

Open Access

2033 

 

 

1. Neogi T. The epidemiology and impact of pain in osteoarthritis. Osteoarthritis 
and cartilage. 2013 Sep 1; 21(9):1145-53. 

2. Amin S, Goggins J, Niu J, Guermazi A, Grigoryan M, Hunter DJ, Genant HK, 
Felson DT. Occupation-related squatting, kneeling, and heavy lifting and the 
knee joint: a magnetic resonance imaging-based study in men. The Journal of 
Rheumatology. 2008 Aug 1; 35(8):1645-9. 

3. Hame SL, Alexander RA. Knee osteoarthritis in women. Current reviews in 
musculoskeletal medicine. 2013 Jun 1;6(2):182-7. 

4. Maldonado M, Nam J. The role of changes in extracellular matrix of cartilage 
in the presence of inflammation on the pathology of osteoarthritis. BioMed 
research international. 2013; 2013. 

5. Gao Y, Liu S, Huang J, Guo W, Chen J, Zhang L, Zhao B, Peng J, Wang A, 
Wang Y, Xu W. The ECM-cell interaction of cartilage extracellular matrix on 
chondrocytes. BioMed research international. 2014; 2014. 

6. Troeberg L, Nagase H. Proteases involved in cartilage matrix degradation in 
osteoarthritis. Biochemica et Biophysica Acta (BBA)-Proteins and Proteomics. 
2012 Jan 1; 1824(1):133-45. 

7. Wojdasiewicz P, Poniatowski ŁA, Szukiewicz D. The role of inflammatory and 
anti-inflammatory cytokines in the pathogenesis of osteoarthritis. Mediators of 
inflammation. 2014; 2014. 

8. Scanzello CR, Goldring SR. The role of synovitis in osteoarthritis pathogenesis. 
Bone. 2012 Aug 1; 51(2):249-57. 

9. Fernandes JC, Martel‐Pelletier J, Pelletier JP. The role of cytokines in 
osteoarthritis pathophysiology. Biorheology. 2002 Jan 1; 39(1, 2):237-46. 

10. Kohn MD, Sassoon AA, Fernando ND. Classifications in brief: Kellgren-
Lawrence classification of osteoarthritis. 

11. Ali VS, Aldaher ZA, Abdul-Kareem SH, Hassan HF, Shaker RM, Azeez RA. 
Estimation of Serum Matrix Metalloproteinases-1 Levels in Iraqi Female 
Patients with Osteoarthritis. Health Sciences. 2018 Jan 1; 7(5):18-22. 

12. Tchetverikov I, Ronday HK, Van El B, Kiers GH, Verzijl N, TeKoppele JM, 
Huizinga TW, DeGroot J, Hanemaaijer R. MMP profile in paired serum and 
synovial fluid samples of patients with rheumatoid arthritis. Annals of the 
rheumatic diseases. 2004 Jul 1; 63(7):881-3. 

13. Zeng GQ, Chen AB, Li W, Song JH, Gao CY. High MMP-1, MMP-2, and 
MMP-9 protein levels in osteoarthritis. Genet Mol Res. 2015 Jan 1; 
14(4):14811-22. 

14. Kaspiris A, Khaldi L, Grivas TB, Vasiliadis E, Kouvaras I, Dagkas S, 
Chronopoulos E, Papadimitriou E. Subchondral cyst development and MMP-1 
expression during progression of osteoarthritis: an immunohistochemical study. 
Orthopaedics & Traumatology: Surgery & Research. 2013 Sep 1; 99(5):523-9. 

15. Sasaki K, Takagi M, Konttinen YT, Sasaki A, Tamaki Y, Ogino T, Santavirta 
S, Salo J. Upregulation of matrix metalloproteinase (MMP)‐1 and its activator 
MMP‐3 of human osteoblast by uniaxial cyclic stimulation. Journal of 
Biomedical Materials Research Part B: Applied Biomaterials: An Official 
Journal of The Society for Biomaterials, The Japanese Society for Biomaterials, 
and The Australian Society for Biomaterials and the Korean Society for 
Biomaterials. 2007 Feb; 80(2):491-8. 

16. Yoshihara Y, Nakamura H, Obata KI, Yamada H, Hayakawa T, Fujikawa K, 
Okada Y. Matrix metalloproteinases and tissue inhibitors of metalloproteinases 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 8 

www.healthinformaticsjournal.com 

Open Access

2034 

 

 

in synovial fluids from patients with rheumatoid arthritis or osteoarthritis. 
Annals of the rheumatic diseases. 2000 Jun 1; 59(6):455-61. 

 
 


