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Abstract 

Inflammation and oxidative stress are believed to function as primary degenerative 

mechanism in the development and progression of osteoarthritis. Oxidants can inactivate 

latent collagenase and potentiate the damage. In the present study an attempt was made to 

study the nonessential endogenous antioxidants like reduced glutathione (GSH) and uric 

acid levels. Reduced glutathione in R.B.C. levels decreased significantly (p= 0.011) in 

the osteoarthritic group. Plasma uric acid levels showed a tendency to increase, however 

remained statistically insignificant. Oxidative stress was studied by evaluating the percent 

hemolysis and the study group showed a significant increase (p= 0.001) when compared 

with the control group. There was a significant drop in the hemoglobin (Hb) level (p= 

0.003) in the study group. Reduced levels of GSH allow peroxides to accumulate in RBC 

and hemolysis can occur due to their oxidative effect on the lipid RBC membrane, which 

may be one of the cause for the observed decrease in the erythrocyte stability reflected by 

the increase in the percent hemolysis and decrease in the Hb level. 

Introduction 

Both inflammation and oxidative stress are believed to function as primary degenerative 

mechanisms in the development and progression of osteoarthritis. It is a chronic, most 

common form of arthritis and is called the wear and tear arthritis in which the cartilage 

breaks down. There are two categories of osteoarthitis. Primary osteoarthritis appears 

without any apparent cause, usually as a result of aging. Secondary osteoarthritis occurs 

in joints that have sustained injuries, experienced infections, obesity, fractures or 

secondary to another type of arthritis. 



Movement of the inflamed joints provides the potential patho- physiological environment 

for the production of oxidative stress through free radical generation by hypoxic 

reperfusion injury [1]. Chen and his colleges [2] discovered a high predisposition to free 

radical release and tissue damage in osteoarthritis. 

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 [3]. 

One theory about the role of oxidative stress in joint pain emphasizes the movement and 

blood flow. Articular cartilage is unique because it is nonvascular and depends directly 

on movement for nourishment. Motion of the ligaments and tendons surrounding the joint 

facilitates nutriant delivery to the cartilage by allowing nearby blood vessels to fully 

dilate. When movement is absent and the synovial pressure becomes greater than the 

pressure in the nearby blood vessels, the vessels can collapse and may result in hypoxic 

reperfusion injury [4]. This process involves the greater ironies of oxygen metabolism 

and ROS (Reactive Oxygen Species) production and risk of cell damage. One of the 

study shows that, synovial cavity damage correlates with fluctuating oxygen pressure in 

the joint, over production of reactive oxygen species (ROS), and lack of oxygen 

processing enzymes and free radical scavenging molecules. 

Various oxygen radical stresses have been shown to result in GSSG formation and short 

term depletion of GSH [5]. Reduced glutathione (GSH) is also capable of directly 

scavenging radicals and peroxides by being oxidized to either GSSG or to a mixed 

disulphide, thereby preventing cell membrane lipid peroxidation and subsequent delete-

rious effects of cellular functions [6]. 

The reducing power of GSH is the key to multiple actions of GSH at the molecular and 

cellular levels and to its effectiveness as a systemic antitoxin [7]. Intracellular GSH 

appears to be a sensitive indicator of cells overall health, and its ability to resist toxic 

challenge. Hence in the present study we made an attempt to evaluate the levels of 

reduced glutathione, hemoglobin and extent of hemolysis and uric acid in osteoarthritic 

subjects. 

Subjects and Methods 

Blood was collected from osteoarthritic subjects (n= 17) and age and sex matched healthy 

volunteers (n= 17) by venipuncture. Whole blood was taken for the estimation of reduced 

glutathione and hemoglobin. Rest of the blood was immediately centrifuged at 3000 rpm 

for 10 minutes. Plasma and buffy coat were carefully removed and the separated red 

blood cells washed thrice with cold saline-phosphate buffer. The washed RBC was used 

for the estimation of percent hemolysis. 

Reduced glutathione was estimated in whole blood by the method of Butler et al [8]. 

Percent hemolysis was studied by the method of Kartha and Krishnamoorthy [9]. 

Hemoglobin level was estimated by cyanmethemoglobin method [10]. The method 



adopted for the study of plasma uric acid level was that of method of Gowenlock, Mc-

Murry, McLauchlan [11]. 

Statistical analysis was done by Mann-Whitney test. 

Result 

As shown in the table, plasma uric acid levels observed in the study group remained in 

the normal control range. Percent hemolysis showed a tendency to increase significantly 

(p= 0.001) in osteoarthritis group whereas hemoglobin (p= 0.003) and reduced 

glutathione (p= 0.011) levels in the blood were significantly decreased when com-pared 

with the normal controls 

Table 1: Comparison of parameters betwwen control and patients 

Group 
Normal 

(n=17) 

Test 

(n=17) 

Uric acid (mg%) 4.653±1.386 4.718±1.219 

GSH ( mg%) 39.325±7.426 29.198±10.914♦ 

Hb (g%) 13.107±1.226 11.818±0.919٭ 

% Hemolysis 3.584±1.537 6.482±8.115♥ 

♦p = 0.011; *p = 0.003; ♥p= 0.001 

Discussion 

Defense against oxidative stress is primarily dependent upon an orchestrated synergism 

between several endogenous and exogenous antioxidants. In the face of endogenous 

oxidative burden, the formidable reducing power of GSH is a profound physiochemical 

asset for the aerobic organism. Although higher concentrations of GSH have been 

associated with good health, the significance of low GSH status in elderly is inferred 

from limited data [12, 13]. Intracellular depletion of GSH can be due to either by forming 

a direct complex with an electrophilic agent or via inhibition of synthesis or by subjecting 

cell to oxidati-ve stress [5]. Severe depletion of GSH effects numerous cell functions 

[14]. Many enzymes are GSH dependent and their activity may be regulated by thiol 

disulphide exchange and thus dependent on the GSH status. Many experimental 

approaches show that the cell not only become more susceptible to any further challenge, 

but their basic functions are also perturbed by extensive GSH depletion [15]. 

Investigators have noted lower GSH concentrations have to be associated with the 

combination of advanced age and increased risk of chronic diseases such as chronic renal 

failure, malignant disorders, diabetes cataract formation, Parkinson’s disease etc. It has 

been postulated that the oxidation- reduction status of GSH may acts as a 3rd messenger 



in either enhancing or diminishing the activities of a number of biological processes, such 

as enzyme catalysis, protein synthesis and receptor binding [16]. Reduced levels of GSH 

allow peroxides to accumulate in erythrocytes and hemolysis can occur due to their 

oxidative effect on the lipids of RBC membrane. Lipid peroxidation products and 

particularly aldehyde derivatives can inhibit protein synthesis, block macrophage action 

and cause changes in chemotaxis and enzymatic activity. GSH depletion and subsequent 

low stores of protein thiol result in both in release from intracellular stores and inhibition 

of Ca extrusion, producing a marked increase in cytosolic calcium concentration which 

trigger cytotoxicity [17]. This may be the one of the cause for the increased tendency of 

the RBC for hemolysis and in turn significant decrease in the hemoglobin levels in the 

study group. Decreased erythrocyte stability is reflected by the increase in the percent 

hemolysis. One of the study on osteoarthritis showed that generalized OA are associated 

with hyperuricemia [18]. However our results remained statistically insignificant. 

If oxidative stress and connective tissue hypothesis is correct, then supplementation with 

oxygen processing enzymes and free radical scavenging molecules should protect 

connective tissue and the evidence pointing towards a favorable verdict. 
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