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ABSTRACT

Osteoarthritis is a chronic escalating degenerative joint disorder characterized by mechanical malformations affecting
degradation of joints, including articular cartilage and subchondral bone.

Exercise is related with oxidative stress and tissue breakdown therefore, the aim of this article is a presentation of
current knowledge of the modification in the amount of antioxidant vitamins.

The total antioxidant capacity was also observed as a result of exercise in patients with knee osteoarthritis. Fifteen
patients with knee osteoarthritis were enrolled in the study. One of the groups remained untreated and was called Group
“A”, was considered as control. Group “B” was the experimental group treated with Exercises only. Total antioxidant
capacity (TAC) and antioxidants Vitamins (Vitamin C and Vitamin E) levels in plasma were determined before and
after, following three months of exercise. It was observed that exercise had no effect on total antioxidant capacity,
Vitamin C, and Vitamin E, levels in plasma. The total antioxidant capacity levels, increase up to 4.37% when exercise
is given to the osteoarthritis patients. Whereas Vitamin E concentration increased by 10.91% and Vitamin C content by
4.72% when given to the osteoarthritis patients. These level of total antioxidant capacity and Vitamin C remained
statistically non significant, but VVitamin E concentration shows significant improvement.

The result of our study suggested that exercises did not affect the serum total antioxidant capacity, Vitamin C, levels
when given to the osteoarthritis patients and Vitamin E level slightly increase, and it might be due to the frequency,
intensity, and duration of the exercise or the gender and the variation in the severity of symptoms.
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INTRODUCTION

Osteoarthritis is a degenerative joint disease. Symptoms may include joint pain, tenderness, stiffness, locking,
and sometimes an effusion and impairments. The knee is the part of the body mainly put on by osteoarthritis. It is
marked by the developing damage of articular cartilage, joint space narrowing, osteophytes, subchondral sclerosis
and synovitis (Mandelbaum and Waddell, 2005). Osteoarthritis continues to charge a considerable health and
monetary load on community, particularly amongst the aged.

The origination and development of a disease remain unclear, but these have been connected with numerous
risk factors for instance aging, obesity, and traumatic injuries (Pelletier et al., 2001). However, biochemical features
have by currently been recognized to play a significant part in Osteoarthritis development (Kraus 1997). Growing
facts suggests that oxidative stress is one of the foremost contributing factors in the pathogenesis of OA .These free
radicals are counterbalanced by antioxidant enzymes for example catalase, superoxide dismutase, glutathione
peroxidase, and numerous non-enzymatic antioxidants, together with vitamins A, E and C, glutathione, ubiquinone,
and flavonoids (Vivek and Surendra, 2006). Reactive Oxygen Species are produced normally in the human body and
are eliminated by cellular antioxidant defense mechanism. The first and foremost produced radical is usually,
superoxide radical (O,—); which may be changed in to further dangerous substances like hydroxyl radicals (OH-)
and hydrogen peroxide (H,0O,). This reactive oxygen can cause tissues damage.

Exercise can create an inconsistency among Reactive oxygen species and antioxidants, which is attributed to as
oxidative stress (Cao et al., 1993) .Total antioxidant capacity is an indicator of oxidative stress. A number of
researches have used this method to reveal the raise in oxidative stress following exercise (Ginsburg et al., 2001);
(Santos-Silva et al., 2001). However, plasma total antioxidant capacity did not escalate in return to an exercise
(Alessio et al., 1997).

Decreased activity of antioxidant enzymes and depletion of total antioxidant capacity may increase the
susceptibility of osteoarthritis patients to oxidative injury .In the light of these facts a significant correlation,
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between total antioxidant capacity and clinical characteristics of osteoarthritis patients exists which, suggests that the
measurement of total antioxidant capacity of osteoarthritis patients can be a marker of disease control. Therefore, the
assessment of Total Antioxidant Capacity (TAC) in present study is of particular interest.

MATERIAL AND METHODS

From January 2009 to August 2009, patients with knee osteoarthritis were recruited to participate in the study
which was sanctioned by the Ethics Committee of the Bagai Medical University. The patients with Osteoarthritis
were determined by the standards of the American Rheumatism Association. Patients who had been getting
corticosteroid agents, D-penicillamine for at least three months prior to the consultation were disqualified from this
research. On the other hand, patients who had been getting usual amounts of non-steroidal anti-inflammatory drugs
(NSAIDs) were not disqualified. All the patients with Osteoarthritis had been using NSAID treatment. Patients with
rheumatoid arthritis or secondary osteoarthritis (such as post-traumatic, post-infection osteoarthritis), concomitant
knee or adjacent area infection, allergy to viscoelastic medication (injection), post-steroid injection, post-knee
arthroplasty, immune-compromised patient. Severe knee pain (from any cause in addition to primary knee
osteoarthritis), and poor medical condition were also excluded. All subjects volunteered for the trial. The control
Group "A" of healthy subjects consisted of 15 individuals (6 Males, 9 Females; mean age: 52.5 years; range: 40-65
years. Group "B" was the experimental group treated with exercises. The subjects performed exercises for three
months. Their blood samples were taken before and after the treatment sessions. The patients of this group consisted
of 15 individuals (6 Males, 9 Females).The mean age was 55.5 years; ranging from49-62 years of age. All of the
materials (glass and plastic) used for the blood samples were carefully washed with a warm solution of nitric acid
(20% v/v) for 48 hours and washed thrice with deionized water.

Disinfectant solution was used for cleaning all containers and glassware in which the plasma and synovial
samples were placed. The blood samples had been obtained before and after treatment, by using 10cc disposable
syringe. Ten ml (10ml) of blood was drawn from a large vein using disposable syringe. This was centrifuged to
separate serum for estimations of Superoxide Dismutase, Total Antioxidant Capacity, and vitamins i.e. Ascorbic
acid (Vitamin C) and Tocopherol (Vitamin E).

Estimation of Total Antioxidant Capacity was carried out by FRAP (Ferric reducing ability of plasma) Assay
(Iris Benzie and Strain, 1996). Estimation of serum Ascorbic acid was done by means of 2, 4-dinitro phenyl
hydrazine technique (Natelson, 1988) & interpret as pmol/L, estimation of serum tocopherol through Baker and
Frank (1988) and expressed as pmol/L.

STATISTICAL ANALYSIS

Data are described as mean + standard error of the mean (SEM). Statistical impact was evaluated by analysis of
variance (ANOVA), when applicable; the unpaired student t test was used. The significance measure was set at P <
0.05.

RESULTS AND OBSERVATIONS

Mean calculated age of osteoarthritis patients ranged (40-65 years) & that of control was also of similar range.
More than half of the samples were females 9 & 6 were males in osteoarthritis group. Control group consist of 8
females & 7 males. The mean + SEM of total antioxidant capacity (TAC), Vitamin C and Vitamin E are reported in
Table 1

It was observed that exercise had no effect on Total Antioxidant Capacity, Vitamin C, but on Vitamin E, levels
there is improvement in plasma. The total antioxidant capacity levels, when exercises given to the osteoarthritis
patients increase up to 4.37%. The exercise increased the Vitamin E concentration by 10.91% and Vitamin C
content by 4.72% when given to the osteoarthritic patients. These levels remained statistically non significant.

DISCUSSION

The present study had several limitations. This report was derived from our initial observation, which had low
number of patients with severe or mild to moderate severity of knee osteoarthritis. These limited numbers of patients
may not be able to reveal considerable variations in parameters. A further constraint of this study might be due to the
variation in frequency, intensity and duration of the exercise. Nevertheless, it was believed that the findings of
present study might suggest new treatment, vis-a-vis frequency, intensity and duration of the exercise.
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Table 1. Comparison of TAC, vitamin C and E level before and after exercise in osteoarthritic patients

EXERCISE GROUP MEAN + SEM SIGNIFICANCE
PRE TREATMENT POST TREATMENT P>0.05=Non Significant
P<0.05=Significant
TAC 1611.12 +42.66 1684.81 +40.93 P>0.05
(uml/L)
VITAMIN C 49.6 +1.072 52.06 +1.017 P>0.05
(umol/L)
VITAMIN E 25.06 +0.581 28.13 +0.772 P<0.05
(umol/L)

In the current study different antioxidants level were compared with control group and osteoarthritic patients,
treated with exercises. The assessment of Total Antioxidant Capacity (TAC) in our study is of particular
consideration .Our treated Group of the patients exhibited 1611.12 pml /L of TAC serum level (Table 1). When it is
compared after exercise it revealed that the Total Antioxidant Capacity (TAC) level in the blood increased by 4.37%
in the group that was treated by exercises. This result defines that exercises did not affect the serum TAC levels
when given to the osteoarthritis patients. Our study is inline have with the result of other and their studies explain
that exercises have no effect on Total Antioxidant Capacity (TAC) (Jackson et al., 2010).

It has been reported that Total Antioxidant Capacity (TAC) could be taken back to normal or increased by
exercises while treating osteoarthritis (Di Massimo et al., 2004; Franzoni et al., 2005; Schneider et al., 2005).

When reviewing the result of Vitamin C, of the patients before treatment exhibited 49.6 umol/L of serum level.
When it is compared after exercises it reveals that Vitamin C level in the blood increased by 4.72 % (Table 1). The
exercise has no effect on Vitamin C levels (Viguie et al., 1993) .Several researchers have reported that Vitamin C
was increased by exercise (Robertson et al., 1991; Sumida et al., 1989).

However some workers have reported results that are contrast to our results, i.e. decrease in Vitamin C level
after exercise (Camus et al., 1994).

Some workers have reported that exercise usually produces a transitory - raise in circulating ascorbic acid in
the hours after exercise, however a fall below pre exercise levels happens in the days following extended exercise
(Peake, 2003).

The osteoarthritic group, Group of the patients before exercises exhibited 25.06 umol/L of Vitamin E serum
level. When it is compared to after experiencing exercises it reveals that VVitamin E level in the blood only increased
by 10.91 % in the group that was treated by exercises (Table 1). Several researchers have reported that Vitamin E
increased by exercise (Viguie et al., 1993; Robertson et al., 1991).

Some workers reported different outcomes from our mentioned results that decrease in Vitamin E level
occurred after exercise in skeletal muscles (Bowles et al., 1991; Reznick et al., 1992). There is evidence
representing that Vitamin C and E have a physiological relationship. Vitamin C deficiency leads to reduction of
Vitamin E in guinea pigs found association between Vitamin C deficiency and reduced Vitamin E levels in rats
(Hruba et al., 1982; Bendich et al., 1984; Tanaka et al., 1997).

ACKNOWLEDGMENTS
I am thankful to Dr. A. A. Kamal and Dr. Mirza Shakil Baig for helpful in data collection and for having
reviewed the manuscript.

REFERENCES

Alessio, H.M., A.H. Goldfarb and G. Cao (1997). Exercise induced oxidative stress before and after vitamin C
supplementation. International Journal of Sport Nutrition, 7 (1): 1 - 9.

Baker, H. and O. Frank (1988). Determination of serum tocopherol. In: Varley's Practical Clinical Biochemistry.
6TH edition(Gowenlock AH, McMurray JR, McLauchlan DM, editors). London: Heinemann Medical Books
pp. 902-902.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 12 (2): 175-178, 2015.



http://www.bing.com/search?q=define+transitory

178 M. SHAMIM ET AL.,

Bendich, A., P. D’Apolito, E. Gabriel et al. (1984). Interaction of dietary vitamin C and vitamin E on guinea pig
immune responses to mitogens. Journal of Nutrition, 114: 1588-93.

Bowles, D.K., C.E. Torgan, S. Ebner, J.P. Kehrer, J.L. Ivy and J.W. Starnes (1991). Effects of acute, subacute
maximal exercise on skeletal muscle vitamin E. Free radical research Communications, 14: 139-143.

Camus, G., A. Felekidis, J. Pincemail et al. (1994). Blood levels of reduced/oxidized glutathione and plasma
concentration of ascorbic acid during eccentric and concentric exercises of similar energy cost. Arch Int Physiol
Biochim Biophys, 102: 67-70.

Cao, G., H.M. Alessio and R.G Cutler (1993). Oxygen-radical absorbance capacity assay for antioxidants. Free
Radical Biology and Medicine, 14: 303-311.

Di Massimo, C.P. Scarpelli, M. Penco and M. G. Tozzi-Ciancarelli (2004). Possible involvement of plasma
antioxidant defences in training-associated decrease of platelet responsiveness in humans. European Journal of
Applied Physiology, 91(4): 406-412.

Franzoni, F., L. Ghiadoni, F. Galetta, Y. Plantinga, V. Lubrano, Y. Huang, G. Salvetti, F. Regoli, S. Taddei, G.
Santoro and A. Salvetti (2005). Physical activity, plasma antioxidant capacity, and endothelium-dependent
vasodilation in young and older men. American Journal of Hypertension, 18(4): 510-6.

Ginsburg, G.S., M. O’Toole, E. Rimm, P.S. Douglas and N. Rifai (2001). Gender differences in exercise-induced
changes in sex hormone levels and lipid peroxidation in athletes participating in the Hawaii Ironman triathlon.
Clinica Chimica Acta, .305: 131-139.

Hruba, F., V. Novakova and E. Ginter (1982). The effect of chronic marginal vitamin C deficiency on the alpha-
tocopherol content of the organs and plasma of guinea-pigs. Experiential Interdisciplinary Journal for the Life
Sciences, 38: 1454-5.

Iris Benzie, F.F. and J.J. Strain (1996). The ferric reducing ability of plasma (FRAP) as a measure of antioxidant
power: the FRAP assay. Analytical Biochemistry, 239: 70-76.

Jackson, R.C. Ramos, M. Glassberg, P. Bejarano, O. Gomez-Marin (2010).Vasodilator therapy and exercise
tolerance in idiopathic pulmonary fibrosis: A randomized, placebo controlled trial of sildenafil.Lung, 188, 115—
123

Kraus, V.B. (1997). Pathogenesis and treatment of osteoarthritis. Medical Clinics of North America, 81(1): 85-112.

Mandelbaum, B. and D. Waddell (2005).Etiology and Pathophysiology of osteoarthritis. Orthopedics, 28(2): 207-
214,

Natelson (1988). Practical Clinical Biochemistry Varley Harold. 6th Ed.

Peake, J.M. (2003).Vitamin C: effects of exercise and requirements with training. International Journal of Sport
Nutrition and Exercise Metabolism, 13(2): 125-51.

Pelletier, J.P., J. Martel-Pelletier and D.S. Howell (2001). Etiopathogenesis of osteoarthritis. In: Arthritis and allied
conditions: a textbook of rheumatology. 14th ed (KoopmanW.J..) Baltimore: Lippincott Williams & Wilkins.
Reznick, A.Z., E. Witt, M. Matsumoto and L. Packer (1992). Vitamin E inhibits protein oxidation in skeletal muscle

of resting and exercised rats. Biochemical and Biophysical Research Communications, 15; 189(2):801-6.

Robertson, J.D., R.J. Maughan, G.G. Duthie and P.C. Morrice (1991). Increased blood antioxidant systems of
runners in response to training load. Clinical science. 80(6): 611-8.

Santos-Silva, A., M.I. Rebelo, E.M.B. Castro, L. Belo, A. Guerra, C. Rego and A. Quintanilha (2001). Leukocyte
activation, erythrocyte damage, lipid profile and oxidative stress imposed by high competition physical exercise
in adolescents. Clinica Chimica Acta. 306: 119-126

Schneider, C.D., J. Barp J.L. Ribeiro, A. Belld-Klein and A.R. Oliveira (2005). Oxidative stress after three different
intensities of running. Canadian Journal of Applied Physiology, 30(6): 723-34.

Sumida, S., K. Tanaka, H. Kitao and F. Nakadomo (1989). Exercise-induced lipid peroxidation and leakage of
enzymes before and after vitamin E supplementation. The International Journal of Biochemistry, 21(8): 835-8.

Tanaka, K., T. Hashimoto, S. Tokumaru et al. (1997). Interactions between vitamin C and vitamin E are observed in
tissues of inherently scorbutic rats. Journal of Nutrition, 127:2060-4

Viguie,, C. A, B. Frei, M. K. Shigenaga, B. N. Ames, L. Packer, and G. A. Brooks (1993). Antioxidant status and
indexes of oxidative stress during consecutive days of exercise. The Journal of Applied Physiology, 75: 566-
572.

Vivek, K. G. and K.S. Surendra (2006). Plants as natural antioxidants. Natural product Radiance, 5 (4): 326-334.

(Accepted for publication March 2015)

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 12 (2): 175-178, 2015.



http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAA&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F00098981&ei=yv5LVLqhOsHaavDXgKAH&usg=AFQjCNH8Iri56eIp1NvN3AIkwkKHWu1f0Q&bvm=bv.77880786,d.d2s
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAA&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F00257125&ei=MvxLVKvJL47aarW2gKgH&usg=AFQjCNGq2KDeIBUO_rpcxpqAEI7yP_GYKA&bvm=bv.77880786,d.d2s

