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ABSTRACT 
 

Diabetes mellitus is one of the dreadful diseases of life style change. The prevalence of the 
diabetes is increasing frequently in the world. The drugs, diet, and yoga can control 
it.Comparing with oral hypoglycemic drugs the yoga has found very effective in controling  
the blood sugar. It  also helps to avoid the complications of the diabetes mellitus. Drugs are 
having their own specific adverse effects whereas yoga has  no adverse effect. Yoga is an 
ancient Indian Science. Several  booksare there mentioning the usefulness of yoga in the 
treatment of the diabetes mellitus  

We carried out well-designed observatory and analylitical study with the diabetics to assess 
the role of yogic practices on the glycemic control, insulin kinetics, body composition and 
various morbidities like hypertension and dyslipidemia.  

This study further  confirmed the useful role of  yoga in the control of the diabetes mellitus. 
Fasting and postprandial blood glucose level comes down significantly. Good glycemic 
status can be maintained for long duration. The lowering of the drug intake has also been 
observed during the study. The numbers of the insulin receptors have also found increased. It 
has been noticed that  there was a remarkable improvement in the insulin sensitivity and 
decline in the insulin resistance. 

Research analysis suggests that continuous yogic practices have more significant role even 
in the prevention of the diabetes mellitus with respect to the drugs. 

Key Words : Blood glucose level, Endocrine disorder, Yogic activities, Hormone insulin, 
and Oral hypoglycemic drugs. 

 
INTRODUCTION 

The concerning topic of our research 
paper can be best under stood by the 
following  sub headings. 

A. Diabetes mellitus  
Diabetes mellitus is a metabolic disorder 

characterized by the decreased ability or 
complete inability of the tissues to utilize 

carbohydrate, accompanied by the changes in 
the metabolism of fat, protein, water and 
electrolyte. This disorder is due to a 
deficiency or diminished effectiveness of the 
hormone insulin .The metabolic derangement 
in long standing cases in frequently 
associated with permanent and irreversible 
functional and structural changes in the 
vascular system of the body characteristically 
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affecting eye, kidney, nervous system and 
cardiovascular system1. 

Prevalence 

Diabetes mellitus is the most commonly 
occurred endocrine disorder. According to 
studies done by ICMR the prevalence of 
diabetes in India is about 2.1% in urban and 
1.5% in rural population. Thus, about 2% of 
the total population in our country is 
suffering from diabetes and these are almost 
an equal number having undetected diabetes. 

Urbanization, lack of physical activity, 
increasing prosperity has raised the 
prevalence rate2.  

B. Oral hypoglycemic drugs 

Oral hypoglycemic drugs lower blood 
glucose and are effective orally. The chief 
drawback of insulin is it must be given by the 
injection. Orally active drugs have always 
been searched. Some of the oral 
hypoglycemic drugs of first and second 
generation are as follows : 

1. Sulpholylurea  

First Generation  - Tolbutamide, chloropropamide. 

Second Generation - Glibendamide, Glipizide, Gliclazide, Glimepiride. 

2. Biguanides            

First generation  - Phenformin 

Second Generation - Metformin 

3. Meglitinide  Analogues       

First Generation  - Repaglinide 

Second Generation - Nateglinide 

4. Thiozolidinediones 

First Generation  - Rosiglitazone 

Second Generation - Pioglitazone 

5. Glycosidase   Inhibitors 

First Generation  - Acarbose 

Second Generation - Miglitole

All these drugs have the similar 
pharmacological profile role significant 
action being lowering the blood glucose level 
in the type II diabetics3 not in type 
I.Nowdays, commonly used drugs are 
sulphonylurea and biguanides. 

1. Sulphonylurea 

Mechanism of action - Single dose 
provoke a brisk release of insulin from 
pancreas. They act on “sulphonylurea 
receptor” on the pancreatic beta cell 

membrane. In type II diabetes the kinetics of 
the insulin release in response to glucose or 
meals is delayed and subdued. A minor 
action reducing glucagons and increasing 
somatostatin release has been demonstrated. 
Hepatic degradation of insulin may be 
slowed.  

A direct extra pancreatic action of the 
sulphonylureas to increase the insulin 
receptors on the target cells and to inhibit 
gluconeogenesis in the liver has been 
suggested4 but not proven yet. 
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Adverse effect 

• Hypoglycemia -It is the commonest 
problem, may occasionally be severe 
and fatal rarely. It is more common 
in elderly, liver and kidney patient. 

• Non-specific side effect - Nausea, 
vomiting, flatulence diarrhea, 
constipation, headache. 

• Hypersensitivity - rashes, 
photosensitivity, purpura transient 
leucopenia, rarely agranulocytosis. 

2. Biguanide 

They differ markedly from sulfonylurea 
cause little or no hypoglycemia in non 
diabetic subjects and do not stimulate 
pancreatic B-cells 

Mechanism of action : It is not clearly 
understood. They do not cause insulin 
release, but presence of some insulin is 
essential for their action. 

• Suppress hepatic gluconeogenesis 
and glucose output from liver; the 
major action.   

• Enhances insulin mediated glucose 
disposal in muscle and fat. Though, 
they do not alter the translocation of 
GLUT4 (the major glucose 
transporter skeletal muscle), they 
enhance GLUT1 transport from 
intracellur site to plasma membrane. 
The effect thus differs from that of 
insulin. 

• Interfere with mitochondrial 
respiratory chain promotes 
peripheral glucose utilization by 
enhancing anaerobic glycolysis. 
Metformin binds less avidly to 
mitochondrial membrane and has 
weaker inhibitory effect on the 
oxidative phosphorylation then 
phenformin. 

• Inhibit intestinal absorption of 
glucose, other hexoseand amino acid 
and vitamin B12. 

Adverse effect 

• Non-specific side effect –Abdominal 
pain, anorexia, nausea, metallic taste, 
mild diarrhea, tiredness are frequent 
side effect. Metformin does not 
cause hypoglycemia except in 
overdose5. 

• Lactic acidosis – It is most serious 
complication. It is more common 
with phenformin. Small increase in 
blood lactate is common with 
metformin so, lactic acidosis is rare. 
Alcohol ingestion can precipitate 
severe lactic acidosis. 

• Vitamin B12 deficiency – Due to the 
interference with its absorption can 
occur, especially with high dose of 
metformin. 

In addition to general restriction for use 
of oral hypoglycemic drug, biguanides are 
contraindicated in hypotensive state, 
cardiovascular, respiratory, hepatic and renal 
disease and in alcoholics because of the risk 
of increased risk of lactic acidosis6. 

C. Yoga in diabetes mellitus 

 “Swasthasya swasthya rakshnam, 

athurasya vyadhi parimokshnam“ 

—Charak 

The ancient Indian physician had a sound 
knowledge of diabetes. They described the 
clinical feature and complications of diabetes 
vividly. Both Sushruth and Charak 
emphasized the importance of diet and 
exercise in the management of diabetes.  

The science of yoga is an ancient one. 
Several older books make a mention of the 
usefulness of yoga in the treatment of certain 
disease and preservation of health in normal 
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individuals. It has now become the subject of 
modern scientific evaluation. 

Does yoga cure diabetes? Many pose this 
question. Yes, yoga cannot cure the diabetes, 
but there are the diabetic follows several 
ways yoga can be beneficial in controlling 
diabetes .If medically prescribed regimens, 
they can safely add yoga to their treatment. 
Due to potential impact on their glucose 
level, and overall body function, great strides 
can be made through regular committed yoga 
practice7 

MATERIAL AND METHODS 
The protocol for our studies is as 

follows. The diagnosis of diabetes was 
established. A detailed clinical examination 
was carried out and recorded. The criteria for 
the selection of the patients are as follows:  

• All the patients are male and are 
sedentary workers. 

• All the patients are middle aged that 
is 40-50 yrs. 

• Patients with complication like 
retinopathy, nephropathy was not 
included in the study. 

• Patients selected were explained the 
outline and aim of the studies and 
their consent taken. They were given 
advice regarding diet; those on 
treatment were advised to continue 
on the same drugs. 

• All the patients are suffering from 
the type II  

• Diabetes from last 2-3 years. 

• All are suffering from non-insulin 
dependent diabetes mellitus. 

Patients were recalled after 10 days for 
baseline investigations so as to exclude the 
effect of dietary therapy8. The investigations 
include anthropometric data, GTT (75gm 
oral glucose tolerance test), serum insulin 
estimation, plasma cortisol, blood urea, 

serum creatinine, serum lipid profile, serum 
lactates and pyruvates9.   Clinical evaluation 
was done at periodic intervals and the tests 
were repeated regularly as per the protocol. 
The test applied for clinical evaluation was  
based on the principle of  Glucose Oxidase 
Method  (described below). 

 Miner modifications by way of 
additional investigation and changes in 
frequency of investigations were done as per 
the particular study. In all these studies, 
yogic practices were not carried out on the 
day of the investigations but drugs are 
continued for the day of investigation.  

Glucose oxidase method 

Principle : The aldehyde group of 
glucose is oxidized by glucose oxidase 
enzyme to give gluconic acid and hydrogen 
peroxide. The overall reaction is : 

2 2 2 2Glucose + H O + O gluconic acid + H O→
The hydrogen peroxide is broken down to 
water and oxygen by peroxidase 

peroxidase
2 2 2 2H O H O O→ +   

The oxygen reacts with 4-
aminophenazone in the presence of phenol to 
form a pink colored compound and intensity 
of which can be determined at 530 nm. 

Normal values -  Serum/Plasma  

Sample             -  Serum collected within 30 
  minutes of blood 
  collection 

Reagents          - Buffer enzymes  
  (100 mg/dl) 

                         -  Phenol reagent  
  (100 mg/dl) 

- Glucose standard  
 (100 mg/dl) 

Preparation of glucose reagent : Mix  
two parts of buffer enzyme reagent and one 
part of phenol reagent to get glucose reagent. 
It is preferable to prepare the reagent fresh 
daily. Otherwise it is stable it 2-8o C in an 
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amber colored bottle for two weeks. A pink 
coloration of the reagent due to aging does 
not affect the test results, if a standard and 
blank is put up with each batch of the 

determination. Bring the reagents to room 
temperature before use. 

Procedure : Pipette the serum in the 
labeled test tubes as follows: 

 Test Standard Blank 

Glucose Reagent,  ml 3.0 3.0 3.0 

Plasma/Serum, ml 0.02   

Glucose standard (100 mg/dl), ml  0.02  

Distilled water, ml   0.02 

    
Mix and keep them at 37ºC for 15 

minutes and at room temperature for 30 
minutes. Measure the intensity of color at 
530 nm. (Green filter). 

Calculation : Plasma/Serum, glucose, 

Optical density of test
mg /dl 100

Optical density of s tandard
= ×  

RESULTS AND DISCUSSION 
In normal healthy volunteers the skin 

fold thickness was significantly reduced with 

increase in the lean body mass, without any 
significant change in the weight of the 
individuals. 

One hundred eight patients with Type II 
diabetes were studied for a period of one 
month. All these patients developed a sense 
of well-being and showed a significant fall in 
the glycolated hemoglobin and the drug 
requirements. In these patients there was a 
significant decrease in the body and increase 
in the lean body mass. 

                   Table 1 : Effect of yogic practices on the blood glucose level. 

 Fasting Post Prandial 

Before After Before After 

Group A 
1. Naukasana 
2. Bhujangasana 

 
117.91±14.0 

 
97.8±9.5 

 
223.9±15.01 

 
185.3±16.2 

Group B 
1. Halasana 
2. Vajrasana 

 
136.2±22.1 

 
123.0±14.9 

 
272.3±39.5 

 
186.9±39.0 

Group C 
1. Yogamudra 
2. Shalabasana 

 
95.1±15.5 

 
107.8±11.01 

 
219.1±25.0 

 
190.0±17.1 

Group D 
1. Dhanurasana 
2. Ardhmatsyendrasana 

 
187.9±18.9 

 
119.9±10.0 

 
323.0±41.5 

 
196.5±20.1 
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Table 2 : Effects of yogic practices in Type II diabetes. 

Mean Before yoga After yoga 

BMI (mg/m2) 17.96±0.96 18.76±2.34 

Fasting glucose 157.20±63.05 98.49±32.40 

Postprandial glucose (mg/dl) 250.1±92.65 153.76±43.89 

Serum cholestral 203.80±39.30 195.76±21.09 

 

Diabetics, who commit to the regular 

practice of yoga, will likely experience less 

dependence on the insulin10. Studies have 

found that significant drops in the average 

blood glucose levels occur in the type II 

diabetics, when they practice yoga especially 

Pranayam on the regular basis with other 

asanas as shown in Fig. 1 and Fig. 2. 

Additional findings demonstrate an increase 

in nerve function11. Effect of pranayam on 

blood glucose in normal volunteers and 

patients suffering from Type II diabetes is 

shown in Table 3 and Table 4. 

 

Table 3 : Immediate effect of pranayam on blood glucose level in normal volunteers. 

 Before After 

Fasting glucose (mg/dl) 96.05 56.45 

 

Table 4 : Immediate effect of prayanam on blood glucose level in Type II diabetes. 

Blood glucose/(mg/dl) Before After 

Fasting 147.59±44.09 107.99±20.97 

Postprandial 279.60±44.23 189.60±80.09 

 

Based on the result of previous studies 

we have postulated that the yogic practice 

help in controlling the diabetes by the 

following mechanisms 

• Exercise effect  

• Changes in the biochemical and 

hormonal profile  

• Elimination of stress and instilling a 

sense of discipline. 
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      a. Anulom-Vilom               b. Bhastrika 

 

 

 

 

      

 

 
            c. Bhramri            d. Kapalbhati 

 

Fig. 1 : Some exercises of Pranayam beneficial in type II diabetes. 
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CONCLUSION 
The study have confirmed the useful role 

of yoga in control of diabetes mellitus on 
comparing to the oral hypoglycemic drugs 
the oral hypoglycemic drugs are having 
specific adverse effect on the body like 
hypoglycemia, Vitamin B-12 deficiency, 
lactic acidosis etc. with lowering the blood 
glucose level12. Whereas yoga is having no 
adverse effect and lowers the blood glucose 
level as well as providing the mental 
relaxation to the body. Fasting and 

postprandial blood glucose level comes down 
significantly. 

By yoga, good glycaemic status can be 
maintained for long periods of time. There 
was a lowering of drug requirement and the 
incidence of acute complications like 
infection and ketosis was significantly 
reduced13. There were significant changes in 
the insulin kinetics and those if counter – 
regulatory hormones like cortisol14. There 
was a fall in free fatty acids suggesting a 
better insulin sensitivity and decrease insulin 

 

           

 

 
      a. Bhungasana              b. Shalabasana 

 

 

             

 

 
        c. Dhanurasana               d. Halasana 

Fig. 2 : Some other asanas beneficial in type II diabetes. 
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resistant with a probable protective effect on 
beta-cell function. There is a beneficial effect 
on the co-morbid conditions like 
hypertension and dyslipidemia15. 

Yoga practices are useful in all age 
group and can be performed in all season and 
are useful for people who travel frequently16. 
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