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ABSTRACT 

Osteoarthritis is the most common joint disease. The most common joint that is affected by osteoarthritis 
is the knee. In developed countries, knee Osteoarthritis is the most important cause of chronic disability in 

the elderly. The purpose of this study was to compare the effectiveness of simultaneous use of 

glucosamine sulfate and celecoxib alone in improving pain and morning stiffness and function in women 
with knee osteoarthritis grade 1 and 2, respectively. This study is a prospective and case-control study, 

which is conducted on women with knee osteoarthritis grade 1 and 2 over years 2013-2014 in Imam 

Hossein (AS) in Tehran. The studied patients were divided into two groups. The case group was treated 
concurrently with celecoxib with oral glucosamine sulfate 100mg twice a day with glucosamine sulfate 

500mg three times a day. The control group was treated only with celecoxib mg100 twice daily. The 

patients were examined after 8 weeks. These patients were evaluated in term of pain and joint stiffness 

and performance by WOMAC index. People over 50 and those with a history of trauma to the lower 
extremities and diabetes were excluded from our study. In this study, 60 patients aged 37-49 years were 

studied. Pain and joint stiffness and performance of patients who took only celecoxib showed that there 

are significant statistical differences at the 95% confidence level. According to the results of the study 
which indicate that more effect of concomitant use of glucosamine sulfate with celecoxib in reducing pain 

and morning stiffness and function in women with early osteoarthritis 1 and 2 knees, it is recommended 

that the combination of the two drugs be used for reducing pain and morning stiffness and function in 

women with early osteoarthritis of the knee 1 and 2. 
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INTRODUCTION 

Osteoarthritis (OA) is the most common joint disease which is characterized by progressive destruction of 
articular cartilage (1).This disease is one of the important reasons of disability in the elderly (2). Given 

the substantial reduction in quality of life in patients with knee osteoarthritis effective treatment to relieve 

symptoms and prevent disease progression seems to be necessary (3). Although surgery relieves the pain 

caused by osteoarthritis and returns patients to the previous activity, but all patients are not a good 
candidate for surgery and on the other hand, a large number of patients tend to postpone the surgery. 

Thus, alternative therapies have become more important. Treatments that are used for patients with 

Osteoarthritis include training patients, lifestyle changes and the use of medications such as non-steroidal 
anti-inflammatory drugs, Tramadol, narcotic analgesics and corticosteroids (4). These drugs have 

potentially serious side effects (1, 4, and 5) that caused using other treatments such as glucosamine sulfate 

and hyaluronic acid. Intra-articular injection of hyaluronic acid and glucosamine sulfate and 
Corticosteroids are the common methods in osteoarthritis, particularly the treatments which are failed in 

patients with other types of therapy due to toxicity or side effect or lack of effect failed (6-10). Due to the 
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increasing number of patients with osteoarthritis in all over the world, effective drug treatment is more 

important to control pain and inability to perform daily activities (11-14). In ages less than 55 years, 

osteoarthritis in the joint distribution between men and women is similar and hip osteoarthritis in older 
people is more common in men, while osteoarthritis of the joints between the package and the rule of 

thumb is more common in women. Radiographic evidences indicate that knee osteoarthritis; especially in 

symptomatic knee osteoarthritis is more common among women than men. The biggest risk factor for 
osteoarthritis is age and other risk factors for stroke and trauma and repetitive use of joints and obesity. It 

is shown that weight loss for 5 km with 50% reducing is associated with the appearance of symptomatic 

knee osteoarthritis. Correlation between pathology and symptoms of osteoarthritis is very low. Thus, 

many people with advanced OA radiographic changes are asymptomatic. In patients with knee OA, the 
relation with quadriceps muscles is more than with joint pain or the severity of radiographic changes. (15) 

Although, wear may be a factor in the loss of cartilage, but strong evidences supports the theory that the 

MMPs (matrix metalloproteinases and includes stromelysin and collagenase and gelatinase that are able 
to decompose all components of the extracellular matrix in neutral PH) are responsible for much of the 

decline in OA cartilage matrix. Since nitric oxide (NO) stimulates the making process of MMPs by 

chondrocytes, it may have a significant role in cartilage damage in osteoarthritis. Chondrocytes are a 
major source of NO that it’s making is stimulated by IL-1 and tumor necrosis factor (TNF) and shear 

stresses. 

Crystalline glucosamine sulfate is a chemical which is made of chitin and there are glucose and amine and 

sulfate and sodium chloride with the proportion of 2-1-2-2 (16-18). Glucosamine is an amino sugar that is 
necessary for glycoprotein synthesis of glycosaminoglycans and proteoglycans in synovial fluid and 

articular ligaments and other structures (19). This supplement is available in two main forms of 

glucosamine hydrochloride and glucosamine sulfate glucosamine hydrochloride is not effective in 
reducing the symptoms of knee OA as glucosamine sulfate (20). Its main mechanism is stimulation of 

anabolic activity like synthesis of proteoglycans and hyaluronan and reduce catabolic activities such 

metalloprotease-3 (21) which increase the healing process and renewing synovial fluid and may increase 

synthesis of cartilage and also it has anti-inflammatory activity by inhibiting neutrophil function and 
effect of free radical collectors which is not related to the metabolism of prostaglandins and also it has 

anti-arthritic activity (22, 23, 24, 25). Glucosamine stimulates the synthesis of proteoglycans. As a result, 

it causes cartilage growth and repair (22, 26). In vivo and in vitro studies showed that intravenous 
administration of the drug in animals NO inhibits the production of inflammatory stimuli (22) and it may 

have immunocompromised effect in the joint (27). Glucosamine sulfate also prevents the formation of 

superoxide radicals and inhibiting the production of nitric oxide, which can explain the rapid effect on 
reducing symptoms in short-term studies of the drug in patients with OA. Long-term results may be due 

to the reported effects on cartilage metabolism stimulating activities such as anabolic and activities and 

the synthesis of proteoglycans and reduce the catabolic activities such as metalloprotease (28). 

Glucosamine side effects may be rare cases in gastrointestinal disturbances such as nausea and diarrhea 
which resolve with discontinuation. It should be used with caution in patients with a history of ulcers or 

gastrointestinal bleeding and renal disease and advanced heart failure and edema and increase in blood 

and anticoagulant medications and oral corticosteroids. Typical values of its prescription were 500mg 
three times a day (29). 

Celecoxib is a nonsteroidal anti-inflammatory drug which applies its effect from selective inhibition of 

cyclooxygenase enzyme-2 (COX-2). In the case of inhibition of this enzyme synthesis of prostaglandins 
decreases and reduces inflammation and fever and pain. On the other hand, due to lack of inhibition of 

COX-1 side effects, particularly gastrointestinal problems will not cause. 

Celecoxib is absorbed from the gastrointestinal tract and after about 3 hours, reaches its maximum plasma 

concentration. Celecoxib is mainly metabolized in the liver by the cytochrome P450 isoenzyme in the 
CYP2 C9. Effective half-life of the drug is approximately 11 hours. Contraindications of this drug are in 

the third 3 month of pregnancy, severe liver failure and extreme sensitivity to celecoxib and solfanides 

and aspirin or other NSAID. The most common side effects are headache, dizziness, insomnia, rash, 
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abdominal pain, diarrhea, nausea, dyspepsia, peripheral edema and nocturnal diuresis due to water 

retention (30). Given the substantial reduction in quality of life in patients with knee osteoarthritis 

effective treatment to relieve symptoms and prevent disease progression seems to be necessary. On the 
other hand, surgical procedures with higher costs are associated with a higher risk. Hence, non-surgical 

procedures received greater attention. Thus, we decided to study the simultaneous therapeutic effects of 

oral glucosamine sulfate and celecoxib compared to only celecoxib in improving pain and function of 
knee and the quality of life in patients with knee osteoarthritis knee. 

 

MATERIALS AND METHODS 

Method 
This study is a prospective and case-control study, which is conducted on patients with knee osteoarthritis 

who referred to Imam Hossein (AS) in Tehran over the years 2013-2014. 

Inclusion criteria for this study are patients with knee osteoarthritis grade 1 and 2 based on KELLGREN-
LAWRENCE CLASSIFICATION. 

Exclusion criteria include: 

1. Having osteoarthritis of grade 3 and 4 based on the kellgren-lawrence criteria 
2. The history of knee injections of cortisone 

3. Secondary osteoarthritis following SEPTIC & TRAUMATIC ARTRITS 

4. Problems with the lower extremity such as deformity, lack of sensation in the lower limb such as DM 

and neuromuscular diseases 
5. The presence of an inflammatory joint disease of the knee, including RA and gout 

6.  Intraarticular fractures history in knee joint 

7. Pain and symptoms are less than 3 months 
8. BMI> 30 

9. Arthroscopic surgery of the knee joint in the past 12 months 

10. Age over 50 years 

Sampling was based on clinical and radiographic examination and inclusion and exclusion criteria and 60 
female patients were selected who had 37-49 years and randomly divided into two groups of 30. The case 

group was treated concurrently with celecoxib oral glucosamine sulfate 100mg twice a day with 

glucosamine sulfate 500 mg three times a day from Canadian manufacturers of ENEREX and the control 
group was treated only with celecoxib 100 mg twice daily. The patients were examined in an 8-week 

interval. After this time, they were clinically examined and then, they were measured and evaluated by 

WOMAC index. WOMAC index evaluates pain, morning stiffness and function of patients in 24 items in 
patients with osteoarthritis of the knee. Statistical analysis of this study was conducted using tests for 

several related samples (Friedman) and Mann-Whitney U test and chi-square test with SPSS 14 statistical 

software. 

Implementation of this study did not have any problem in term of medical ethics. However, an informed 
consent was taken from patients before treatment and none of the patients were excluded from the study. 

 

RESULTS AND DISCUSSION 

Findings 

This study is a prospective and case-control study includes 60 female patients ranging in age from 37 to 

49 years. They were divided into two groups with 30 persons. The first group was treated simultaneous 
celecoxib with oral glucosamine sulfate (case) and the second group was treated only with celecoxib 

(control). All patients were thorough investigation. No side effect of certain medications was created for 

patients during the course. In our study, the mean age of patients receiving celecoxib with glucosamine 

sulfate (case) was 45.13 and standard deviation was 3.45. Minimum age was 37 years and the maximum 
age was 49 years. Also, the mean age of patients receiving only celecoxib (control) was 45.77 and 

standard deviation was 3.42. Pain scores in patients receiving celecoxib with glucosamine (case) and 

celecoxib alone (control) were collected after 8 weeks on the WOMAC index. 
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Table 1: Comparison of pain based on the WOMAC index in the second visit of patients in the 

group receiving celecoxib with glucosamine (case) and celecoxib alone (control) 

Groups Number Gender Mean age Standard deviation 

Case 30 woman 45.13 3.45 
Control 30 45.77 3.42 

Total 

 

60 100  

 

Pain in visit after 8 

weeks  

Group 

n z p 

   

Case  30 -4.891 0.000 

Control  30  

 

Based on the calculated z from Independent Sample Test (Mann-Whitney test) means z=-4.981 
([z]=4.981) is higher in comparison with Z obtained from the table in level a/2=0.05. Thus, hypothesis H0 

is (simultaneous use of celecoxib and the glucosamine reduces pain scores at 8 weeks after prescription) 

rejected at the 99% confidence level. Thus, we express that there is a significant correlation between the 
pain scores in two groups (p=0.000). 

 

Table 2: Absolute and relative frequency distribution of patients separately based on taken drug 

and having improvement in performance of the WOMAC index 

Performance 

Improvement 

Drug 

Has Do not have Total 

Numbe

r 

Percentage Number Percentage Number Percentage 

Celecoxib with 

glucosamine 

24 80 6 20 30 100 

Celecoxib 5 16.7 25 83.3 30 100 

Total 29 48.3 31 51.7 60 100 

 

According to the above table which shows the performance improvement in the two groups, it is specified 

that based on the calculated x
2
, x

2
=24.093 is greater in comparison the obtained chi-square in the table at 

the level of a/2=0.05 with degrees of freedom df = 1 (x
2
=3.84) and it shows that there is a correlation 

between the performance and the drug at the 95% confidence level (p=0.000). 

 

Table 3: Absolute and relative frequency distribution of patients separately based on taken drug 

and having morning stiffness in the WOMAC index 

Morning 

stiffness 

drug 

Has Do not have Total 

Number Percentage Number Percentage Number Percentage 

Celecoxib 24 60 12 40 30 100 

Celecoxib 

with 
glucosamine 

5 26.7 22 73.3 30 100 

Total 29 43.3 34 56.7 60 100 

 

According to the above table which shows the performance improvement in the two groups, it is specified 
that based on the calculated x

2
, x

2
=6.787 is greater in comparison the obtained chi-square in the table at 

the level of a/2=0.05 with degrees of freedom df = 1 (x
2
=3.84) and it shows that there is a correlation 

between having and not having morning stiffness at the 95% confidence level (p=0.000). 
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The number of population that we want to compare their median is more than two and our studied 

population is dependent population, thus we use  Tests for Several Realated Samples (Friedman). 

x
2
=238.456 and p=0.000. Since, the significance level of the test is near to zero, thus the null hypothesis 

(the median of all population is the same) is rejected at 99% confidence level. 

Discussion 

Several documents of basic sciences (biochemistry and cell culture and tissue culture and animal models 
of arthritis) show glucosamine and chondroitin sulfate as the useful factor for the treatment of 

osteoarthritis. Growing evidence in the medical community and the animals show that these factors are 

effective in reducing arthritic symptoms in animals and humans. Documents also show that these two 

drugs have the potential to change the shape of the osteoarthritis that this potential was not shown in non-
steroidal anti-inflammatory drug (31). This research showed that in the group of glucosamine sulfate with 

celecoxib, pain and morning stiffness had a greater reduction. Of course, performance improvement had 

more comparable recovery compared to celecoxib alone. 
Dudek et al., (2007) have done a case-control study titled ((Effect of glucosamine sulfate in osteoarthritis 

patients)) in Poland. They surveyed 50 patients with osteoarthritis in a period of 12 weeks. They were 

treated with 500 mg of glucosamine 3 times a day. The amount of pain was investigated by WOMAC 
index and performance improvement was investigated by clinical examination. They concluded that 

Glucosamine improves pain and the performance of patients with osteoarthritis (32) that is consistent with 

our study and glucosamine reduces pain and improve function in patients. 

Mehta et al., (2007) have done a case-control study titled Comparison of the effect of glucosamine and 
placebo in treatment of osteoarthritis of the knee in India. They treated 47 patients with glucosamine and 

investigated their pain with WOMAC index in 1, 2, 3, 4, 6 and 8 weeks interval. They concluded that the 

use of glucosamine has a positive effect on reducing pain and morning stiffness (33). 
Reginster et al., (2007) have done a study titled ((common role of glucosamine in osteoarthritis)) in 

Belgium. They reviewed all articles published in the midline on the effect of glucosamine. They 

concluded that the use of glucosamine has a positive effect on symptoms of knee prognosis structure (34) 

which is consistent with this study. 
Muller et al., (1994) have done a case-control study in 1994 titled ((comparison of glucosamine with 

ibuprofen in osteoarthritis)) in Germany. They treated one group with ibuprofen 400 mg three times a day 

and the other group with glucosamine 500 mg 3 times a day. They compared two groups in a 3-month 
interval and concluded that the use of glucosamine is more effective control the symptoms of 

osteoarthritis than ibuprofen (35). This study is consistent with our study. 

Herrero-beaumont et al., (2007) have done a case-control study titled the effect of glucosamine in knee 
osteoarthritis in Spain. They give 1500mg of glucosamine to one group once a day and acetaminophen to 

the other group 3g per day and they studied two groups in a 6-month interval. They concluded that the use 

of glucosamine1500mgdaily is more effective than acetaminophen to control the symptoms of 

osteoarthritis (36), which is consistent with our study. 
Ruana (2002) has done a case-control study titled the treatment with glucosamine for joint pain compared 

with ibuprofen in British. They treated one group with 1.5g of glucosamine per day and the other group 

with 1.2g of ibuprofen. They concluded that glucosamine can be a substitute for anti-inflammatory drugs 
and analgesics in the treatment of arthritis (37). This is consistent with the result that glucosamine reduces 

pain and morning stiffness, and improving function in patients. 

Lopesvaz (1982) reported the results of a one-year double-blind controlled cross-sectional study in which, 
the daily regimen of ibuprofen 1200mg and the daily regimen of glucosamine 1500mg were compared for 

6 weeks. Treatment with ibuprofen was faster, but it was fixed within 2 weeks. Clinical improvement 

with glucosamine sulfate was more gradual, but the improvement continued during 8 weeks of treatment. 

At the end of the test period, patients who had been taking glucosamine sulfate were considerably better 
than patients who had been taking ibuprofen. In addition, with discontinuation of glucosamine rate of 

improvement was maintained for 2 months, while the rate of improvement after discontinuation of 

ibuprofen returned to initial levels within 2 weeks (38-40), which is consistent with our results. 
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In a study that was conducted in Dos et al., (1999) in America, a significant improvement was observed 

in the clinical symptoms of knee osteoarthritis after taking glucosamine and chondroitin sulfate 400mg in 

4-6month in 72 patients compared with control subjects, but gastrointestinal symptoms such as abdominal 
pain and vomiting was observed in patients taking glucosamine (41), which is consistent with the study. 

But, in this study no side effects were mentioned after taking glucosamine 

Conclusion 
Osteoarthritis is the most common joint disease and osteoarthritis of the knee joint is the most common 

type of this disease. Therefore, measures should be considered to control pain and morning stiffness and 

improve function in these patients. Our main purpose in this study was to survey simultaneous use of 

Celecoxib with glucosamine sulfate and Celecoxib alone in reducing pain in patients with osteoarthritis of 
the knee grade 1 and 2. According to the performed statistical analysis and surveying data, the first 

hypothesis was confirmed at 95% confidence level. In other words, it can be said that the effectiveness of 

simultaneous use of Celecoxib with glucosamine sulfate and Celecoxib alone is different in reducing pain 
in women with knee osteoarthritis grade 1 and 2.  

The other purpose of this study was to compare the simultaneous use of Celecoxib with glucosamine 

sulfate and Celecoxib alone in improving the functions of patients with knee osteoarthritis that this 
hypothesis was confirmed at 95% confidence level. In other words, the effectiveness of simultaneous use 

of Celecoxib with glucosamine sulfate and Celecoxib alone is different in improving the functions of 

patients with knee osteoarthritis grade 1 and 2.  

The other purpose of this study was to compare the simultaneous use of Celecoxib with glucosamine 
sulfate and Celecoxib alone in morning stiffness of patients with knee osteoarthritis that this hypothesis 

was confirmed at 95% confidence level. In other words, the effect of simultaneous use of Celecoxib with 

glucosamine sulfate and Celecoxib alone is different.  
According to the findings of this study, we conclude that simultaneous use of Celecoxib with 

glucosamine sulfate and Celecoxib alone have as effective role in reducing pain and improving function 

and morning stiffness in women with knee osteoarthritis. 

The limitations of this study were the short time follow-up period of patients and denial of patients for 
using two drugs for a long time simultaneously. Study with longer follow-up periods can be more helpful 

in conclusions about the status of these patients and in the case of using more age range and entering 

patients with knee osteoarthritis grade 3 will achieve more generalizable results. 
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