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ABSTRACT
BACKGROUND: Atherosclerotic cardiovascular diseases are the most frequent cause of mortality and morbidity around the world. This study 
primarily aims to observe the effect of regular practices of yoga and self-discipline on serum uric acid, creatinine, brinogen, HbA1C and 
adiponectin in coronary artery disease patients.
METHOD: In present study 258 patients both male and female having coronary artery disease were selected randomly from Department of 
Cardiology, KGMU, Lucknow. Subjects were randomly divided in to two Groups-Yoga group and Non-Yoga group,129 patients in each group. 
Out of these total 258 patients 208 completed the study protocol. The yogic intervention consisted of ve days in a week (35-40 min/day), till six 
months in Physiology department KGMU, Lucknow. Biochemical testing was done of both groups before yogic intervention and again after 6 
months of yogic intervention.
RESULT: In present study, uric acid (p<0.01), creatinine (p<0.02), brinogen (p<0.04) were changed signicantly while Glycosylated 
hemoglobin (p<0.10), and adiponectin (p<0.15) levels does not change signicantly.
CONCLUSION: Reduction of serum uric acid, creatinine, brinogen, HbA1C and increase in serum adiponectin level after regular practices of 
yoga. Therefore, yogic practices included in this study are benecial for the patients of coronary artery disease.
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INTRODUCTION
Atherosclerotic cardiovascular diseases are the most frequent cause of 
mortality and morbidity around the world. Hyperinsulinemia, 
hypertension, dyslipidemia and android shaped obesity are 
fundamental risk for CAD. The prevalence was approximately three 
times higher in the urban papulation compared to the rural in both sex 
and the prevalence rates increased as subjects grew older.

The term Yoga derived from the Sanskrit word “YUG” which means 
union. Yoga is a science of strengthening and improving the physical, 
mental and spiritual state of human being. It is a non-pharmacological, 
non-invasive and cost-effective method to improve the quality of 

1life. The disciplines pertaining to yoga the physical aspect of life, 
focus at improving the health of human being by augmenting the 
strength of the body.

Yogic techniques include the pranayama or breathing exercise, asana 
2or specic posture and meditation.  Both long term and short term 

yogic practice are associated with reduction of serum basal cortisol 
level and catecholamine secretion. Yogic practice decreases 
sympathetic activity, with an increase in parasympathetic activity. 
There is reduction in metabolic rate and oxygen consumption and also 
salutary effect on cognition activity and cerebral neurophysiology 
after yogic practices. Yoga practice also improving serum cholesterol 

3level, serum TSH  and it could be an effective replacement for exercise 
in treating type-2 diabetes as a complementary therapy due to the 

4moderate intensity and maximized benets.  

Ornih et al were the rst to document the benecial effect of lifestyle 
change in reversing the CHD. Manchanda et al showed encouraging 

5result with their yoga lifestyle intervention in their study.  Physical 
activity and yogic practice to reduce one's risk for cardiovascular 
disease are strongly recommended in the consensus statement by the 
American college of sport medicine and the Center for disease control 
and prevention. This study primarily aims to search out the effect of 
practice of yoga on serum creatinine, uric acid, adiponectin, plasma 
brinogen, and SGPT level in CAD patients.

MATERIALS AND METHODS
This study was done in the Dept. of Physiology, KGMU, Uttar 
Pradesh, Lucknow. Subjects visiting the Dept. of cardiology, KGMU 
having CAD included in the study. The Research Ethics Committee 
approved this study. After taking singed informed consent by each 
subjects, anthropometric measurements were taken. Each subject was 
randomly divided into two groups such that equal numbers were 

recruited into each group using a random number generator: 
Medication + Yoga (interventional group) and only Medication 
(control group). A statistician generated the randomization scheme 
with block of size four for up to 295 patients. These numbers were 
written on identical envelopes containing yoga and non-yoga. After 
randomization all patients in two group number in each group were 
n=129. Medication like b-blocker, statins, aspirin, clopidogril, ACE 
inhibitor or Alfa receptor blockers were given to both the groups. 208 
subjects completed the study protocol. Yoga sessions were guided by 
trained and well-educated instructors selected by a committee. All the 
necessary facilities were provided to the participants like Jal Neti pot, 
airy room, yoga mats etc in each yoga sessions. Subjects were 
continuously motivated for yoga practice. Therefore, the patients ow 
was continued during study. Patients who dropped the study did not 
differ signicantly in sex and age. Before study all the subjects 
maintain their regular routine activities and not to start any new 
physical activities for that duration. 

Five ml of peripheral overnight fasting blood was collected from all 
individuals before yogic intervention and again after 6 months of the 
study. Serum was separated at room temperature by centrifuge 
machine (3500-4000 rotation/min). Serum creatinine, adiponectin, 
plasma brinogen, uric acid, and SGPT levels were measured after 
overnight fasting (12 hr after meal). EDTA vial were used for the 
glycosylated hemoglobin. Citrate vial was used for brinogen levels. 
Under the supervision and guidance of yoga experts and faculty, 
subjects performed yoga practice. The yogic practice was Jal Neti once 
a weak. Jal Neti is a process of cleaning the nasal passage with salt 
water. Shavasana, Bhujangasana, Shashankasana, Ushtrasana, 
Hasthutthanasana, Sidhasana, Nadi Shodhan pranayama with Om 
Chanting was also done. Total duration of these practices was 5 
days/week (35-40 min/day), in the morning for six months. Yoga 
practice was done in the Dept. of Physiology KGMU Lucknow UP. 

Analyses of the results were done by using independent t test between 
the differences in initial values and values after 6 months in both 
intervention and in control group; signicance was noted at p=0.05. 
The two groups were compared on these scores using one-way 
ANOVA. P value of p <0.05 was taken to be signicant. 

RESULT
Out of 258 patients eligible for the study only 208 completed six 
month's study protocol. Table-1 summarizes demographic 
characteristics of study participant. Table -2 summarizes pre and post-
intervention change in the variables. In this study there were 
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adiponectin, plasma brinogen, glycosylated hemoglobin, uric acid, 
serum creatinine and SGPT levels estimated for comparing 
interventional effect. Table-2 shows the change in the creatinine level 
and uric acid after yogic intervention it was decreased signicantly 
p<0.01and p<0.02. There was not much difference was observed in 
SGPT, adiponectin, plasma brinogen, glycosylated hemoglobin.

Table-1 Demographic Profile Of The Subject

Table-2 Comparison Between The Difference In Scores At 
Baseline And After 06 Months 

DISCUSSION
Increasing prevalence of cardiovascular disease indicates that 
difference in lifestyle and diet characteristics and conventional risk 

6,7factors may be important.  In the present study the effect of yogic 
practices was seen on the different variables in the coronary artery 
disease patients. Present study indicates improvement of overall health 
and physical tness after yogic practices. There is many evidence that 
yogic practices offer a safe and cost effective intervention for CAD. 

8Patients with advance CAD have also beneted from yoga.  

The body mass index, a weight and height index is the international 
measure of obesity. Indians have a low average BMI 20-30 (kg/m2) 
and low rates of obesity which is association with higher prevalence 
rate of cardiovascular disease. Yoga are helpful to reduce the boy 
weight and BMI. Yoga also induce a mild oxidative stress that 
stimulate the expression of certain antioxidant enzyme. This is 

9mediated by the activation of redox sensitive signaling pathway.  

Creatinine and Uric Acid are the end products of protein metabolism. 
There was reduction in creatinine p<0.02 and serum uric acid levels 
p<0.01 in yoga group when compare with non-yoga group, in this 
study. Despite of taking all possible efforts regarding monitoring 
medication, there was a non-signicant increase in creatinine and 
SGPT level in non-yoga group. Where as in patients who stuck to the 
regular practice of yoga along with medication showed reduced serum 
uric acid and creatinine level. On the other hand, nding of Gore M.M. 

10et al.2006 did not corroborate with the nding of present study.  Kesari 
et al.2006 found that after yogic practices the creatinine clearance 

11levels raised signicantly in yoga group subjects.  Level of these 
substances are increased in urine and decreased in blood after yogic 
practice. It means that there is a hypo metabolite state during the period 
of yogic practice. The increase in urinary level is not due to increase in 
metabolism but due to increase in GFR. GFR also depends upon renal 
blood ow. It is said that parasympathetic dominance over sympathetic 
is observed in cases, practicing yoga which by its action on afferent 
arterioles may also add to increase in blood ow and therefore increase 
in GFR.

Adipose tissue secretes many bioactive chemicals that directly 
12,13 involved in the development of obesity related disease and 

14,15associated with CAD.  Low serum Adiponectin has been associated 
17,18to CKD16. It has been also a risk factor for cardiovascular events.  

The result of this study show elevation in serum adiponectin levels in 
the interventional group as compared to control group though 
difference was not statistically signicant (p=0.15). There are various 
physiological mechanisms of adiponectin by which it could play a role 

16in atherogensis.  It may involve in regulation of many of inammatory 
processes and in lipid metabolism, which are contributing to 

19atherosclerosis.  The improved adiponectin from yogic practice has 
been supposed to be due to parasympathetic predominance, increased 
baroreex sensitivity and decreased arterial tone and peripheral 
resistance. 

High plasma Fibrinogen level is considering as a major cardiovascular 
risk factor. There was a reduction in Fibrinogen levels in the 
interventional group as compared to control group which was 
statistically signicant (p=0.01). In a residential 3-month yoga and 
meditation training programme, subjects living on a low fat vegetarian 

20diet, reduction in brinogen level was seen signicant.  The 
association between inammation and atherosclerosis has been 
conrmed, and studies have shown that the plasma level of acute phase 
reactant such as C reactive protein and brinogen are signicantly 

21increased in most patients with acute coronary syndrome.  It has been 
established from the research that yoga induces a state of blood 
hypercoagulability.

Glycosylated hemoglobin reects long term glycemic control. The 
relationship between HbA1c and cardiovascular disease has not been 
adequately characterized. HbA1c concentration is related to increase 

22,23mortality and cardiovascular disease even in nondiabetic persons.  
There was a decline in level of glycosylated hemoglobin in the 
intervention group while in control group it was not signicantly 
different p=0.10. Glycosylated hemoglobin reects long term 
glycemic control. HbA1c is a more accurate and stable measure than 

24fasting blood glucose levels.  It was reported a positive association 
between a one-unit increase in Glycosylated hemoglobin and coronary 
heart disease mortality (relative risk 1.2) on the basis of a cohort 

25study.

CONCLUSION
Reduction of uric acid, creatinine, brinogen, HbA1c and elevation in 
the level of adiponectin levels after regular practice of yoga is 
benecial for cardiovascular patients. Therefore, regular practices of 
yoga included in this study are helpful for the patients of CAD. 
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