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Abstract:  

 Introduction: The putative role of free radical as a causative agent in osteoarthritis patients is still not clear. The present work was 

undertaken to assess the levels of antioxidant status in patients with osteoarthritis. 

Study Methodology:  The study was conducted in the Department of Physiology in collaboration with the department of orthopaedics, 

MG Medical College & Hospital, Jaipur, India.  40 clinically diagnosed patients of Osteoarthritis and 20 healthy subjects were included 

in the study. The subjects were ranged between 30-60 years.  Levels of β-carotene , ascorbic acid,  vitamin E; and activities of 

erythrocyteSOD, antioxidant enzyme were measured in patients with osteoarthritis & compared with that of control. 

Statistical analysis between group 1 (controls) and group II (osteoarthritis patients) was performed by the student's t - test using the SPSS 

version 17. 

Results: It was observed that there was a significant decrease in erythrocyte SOD   activity; and a significant decrease in ascorbic acid, 

β-carotene, plasma vitamin E levels  in patients with osteoarthritis when compared to controls. 

Conclusions: The results of our study suggest higher oxygen-free radical production, evidenced by decreased   ascorbic acid, β-carotene, 

vitamin E   , support to the oxidative stress in osteoarthritis. The decreased activities of antioxidant enzymes may be a compensatory 

regulation in response to increased oxidative stress. 
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Introduction: 

Osteoarthritis is the most common form of arthritis that 

seems to come with process of aging, affecting 

approximately 70-80% of the population over the age 

50years . Commonly affected joint are knee & hip joint 

. Lipid peroxidation mediated by free radicals is 

considered to be the major mechanism of cell 

membrane destruction and cell damage. Free radicals 

are formed in both physiological and pathological 

conditions in mammalian tissues (1). The uncontrolled 

production of free radicals is considered an important 

factor in the tissue damage induced by several 

pathophysiologies (2,3). Other researchers have called 

attention to the role of the free radicals in actual 

destruction of joint tissue in osteoarthritis and emphasized 

the importance in utilizing antioxidants and free radical 

scavengers in treating the disease (4). Articular cartilage 

matrix undergoes substantial structural, molecular, and 

mechanical changes with ageing, including surface 

fibrillation, alteration in proteoglycan structure and 

composition, increased collagen cross-linking, and decreased 

tensile strength and stiffness (5,6)Deterioration in 

chondrocyte function accompanies these changes in the 

extracellular matrix. Recently, attention has been given to 

the suggestion that cartilage ageing and chondrocyte 

senescence play an important role in the pathogenesis and 

development of osteoarthritis (7). 
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In osteoarthritis free radicals may act as triggering factor 

for degenerative changes seen in cartilage. Oxidative 

stress leads to increased risk for osteoarthritis but the 

precise mechanism remains unclear.  Body has a host of 

protective mechanism to prevent the tissue damage 

caused by reactive oxygen species (ROS). These include 

both enzymatic & non enzymatic mechanism. Enzymatic 

mechanism includes Super oxide dismutase (SOD), 

catalase & glutathione peroxidase (GPX). Vitamins A 

(β-carotene), vitamin C(Ascorbic acid),vitamin E(α-

tocopherol) & glutathione are some of the major non 

enzymatic antioxidant in the body (8). Although an area 

much less studied, free radicals may also play a role in 

the pathogenesis of Osteoarthritis and in particular, via 

the effects upon lipids and cartilage. Observational and 

epidemiological studies suggest that diets deficient in 

antioxidants may be associated with an increased 

incidence of Osteoarthritis or faster disease progression. 

Antioxidant supplements and diets have long been 

advocated for the treatment of oesteoarthritis (OA) and 

other inflammatory arthritis. Some investigators support 

the hypothesis that free radicals from oxygen 

metabolism destroy antioxidant system (Ascorbic acid 

and sulphydryl group) (9).   

          The present study was planned  to find out link 

between the antioxidant status and osteoarthritis and to 

compare the blood levels of antioxidant 

SOD(enzymatic), ascorbic acid, β carotene and α 

tocopherol(non-enzymatic) in patients with osteoarthritis 

with that in control subject.  

Materials and methods: 

  
The study was conducted in the Department of 

Physiology in collaboration with the Department of 

Orthopedics, Mahatma Gandhi Medical College & 

Hospital, Jaipur,  India.  40 clinically diagnosed patients 

of Osteoarthritis and 20 healthy subjects were included 

in the study. The subjects were ranged between 30-60 years. 

Institutional ethical clearance was obtained before 

commencement of the study. Informed consent for the 

procedures conducted in this study was taken and the motive of 

the study was explained to the subjects prior to inclusion in the 

study. 

Complete clinical & personal history of the subjects was 

recorded. Inclusion criteria for osteoarthritis were on the 

basis of clinical and radiological evidence. Patients with 

asymptomatic osteoarthritis or association of any other 

chronic debilitating disease were excluded from the study.     

Fasting blood samples were collected and analysed for the 

following  parameters ;                                          

Estimation of SOD was done by method described By 

Varley ,Expressed in  U/gHemoglobin, estimation of Serum 

Beta-carotene was done by F.H. Carr & E.A. Price (10) & 

expressed as µg/dl. Estimation of serum Ascorbic acid was 

done by using 2, 4-dinitro phenyl hydrazene method given 

in Natelson(11) & read as mg/dl, estimation of serum 

tocopherol by Baker H and Frank O(12), & expressed as 

mg/dl.  

Data obtained was subjected to statistical analysis by 

applying unpaired ‘t’ test at relevant levels. All the values 

of‘t’ test & ‘p’ were expressed as significant if the values of 

p < .005. .SPSS VERSION 17 was used for data analysis.  

Results and observations:  

Mean studied age of osteoarthritis patients was   range (20-

60years) & that of control was also of same range. By using 

students t test there was no significant difference seen in 

age, height &weight between control group & osteoarthritis 

group .Significant difference was seen regarding  body mass 

index between the two group  as shown in table(2).More 

than half of the sample were females(24) & 18 were males 

in osteoarthritis group. Control group consist of 6 females & 

14 males. 
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The mean ± SD of erythrocyte superoxide dismutase (SOD), ascorbic acid, βcarotene & plasma vitamin E  

are reported in Table 1.The activities of erythrocyte antioxidant enzymes SOD significantly decreased in 

group II compared to group 1. The levels of serum ascorbic acid, βcarotene & vitamin E levels were 

significantly decreased in patients with osteoarthritis compared to controls.  

Table 1: The mean ± SD values of Ascorbic acid, Vitamin E, SOD, in controls and patients with 

osteoarthritis (Table 1) 

Parameters Group I(n=20) Control group Group II(n=40) Osteoarthritis 

group 

Age(years) 40.05±7.66 43.25±7.985 

Height(cm) 166.±9.02 161.625±11.508 

Weight(kg) 65.45±9.09 65.90±6.38 

BMI(kg/sq.m) 23.612±2.82 25.34±2.368 

SOD(U/gm) 1432.8±122.13 1021.4±134.84 

 

Ascorbic 

acid(mg/dl) 

.81±.157 0.52±0.07 

Vitamin E(mg/dl) 0.94±0.109 0.64±0.120 

Β Carotene (µg/dl) 94.18±7.729 27.07±5.857 

Table 2: Comparison of mean S. Ascorbic Acid, Vitamin E, SOD, in controls and patients with 

osteoarthritis studied by Students 't' test 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameters Group I(n=20) Control group t 

value 

Group II(n=40) Osteoarthritis 

group p value 

Age(years) 1.9809 0.0524(NS) 

Height(cm) 1.6884 0.0967(NS) 

Weight(kg) 0.2225 0.8247(NS) 

BMI(kg/sq.m) 2.5022 0.0152(S) 

SOD(U/gm) 10.126 ˂0.001 

Ascorbic 

acid(mg/dl) 

13.043 ˂0.001 

Vitamin E(mg/dl) 10.003 ˂0.001 

β Carotene (µg/dl) 37.08 ˂0.001 
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Discussion: In the present study, different antioxidant 

levels were compared between the control group and 

Osteoarthritis groups. One of the important chain 

breaking antioxidant is the enzyme superoxide 

dismutase , the measurement of which in different 

tissues is taken as index of oxidative stress. In our 

study, the erythrocyte antioxidant enzymes', i.e., of 

SOD   activities have been decreased significantly in 

patients with osteoarthritis. SOD is an important 

antioxidant enzyme having an antitoxic effect against 

superoxide anion. The body’s overall vascular and 

neural functions are closely related.(13)  Smoking is 

by far the hardest on the heart, increasing persons 

resting heart rate. Resting heart rate is easy 

measurable parameter with prognostic 

implications.(14) 

Statistical analysis, of mean serum ascorbic acid , 

vitamin E ,β-Carotene levels among the two groups 

(Table-I), indicate significant difference between 

control group and Osteoarthritis group (p<0.001).   

Vitamin C( Ascorbate) is the first-line plasma 

antioxidant in the defense against phagocyte-derived 

reactive oxidants, and only when it is depleted does 

lipid peroxidation occur (15). By neutralizing 

granulocyte-derived HClO, ascorbate maintains host 

defenses by sustaining the function of phagocytes and 

 

bystander lymphocytes by protecting them from oxidative 

damage (16). Ascorbic acid is water soluble and is important 

in decreasing free radical reactions in both intracellular and 

extracellular fluids. It also enhance immune responses& 

Regenerates Vitamin E, from the tocopheroxyl radical.  

Vitamin E (α-tocopherol) is the major lipid-soluble 

antioxidant found in cells. The antioxidant activity of vitamin 

E is regenerated by electron donation from vitamin C, 

glutathione, and other antioxidants. Vitamin E is critical to 

maintaining the normal function of the immune system & 

protects β  carotene from oxidation. This study goes in 

concordance with other studies(17). Nowadays with improved 

quality of life with increased Life expectancy is definitely 

increased so more and more world population is becoming 

gray. This geriatric group of population has the problem of old 

age like osteoporosis , poor vision and loss of balance 

associated with them. This has led to increased test to interval 

chances of fall resulting into lower radial fracture.(18) β 

carotene-a water soluble provitamin A, is a free –radical 

scavenger that controls the propogation of chain reaction. It is 

a potent antioxidant and can also function as an 

immunostimulant. 

Conclusion  

The decrease in the levels of these non-enzymatic antioxidant 

parameters may be due to the increased turnover for 

preventing oxidative damage in these patients, suggesting an 

increased defence against oxidant damage in osteoarthritis.  
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