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Abstract: Diabetes mellitus (DM) is a group of metabolic diseases in which there are high blood sugar levels over a
prolonged period. Diabetes is due to either the pancreas not producing enough insulin or the cells of the body not
responding properly to the insulin produced. Prevention and treatment involve a healthy diet, physical exercise, not using
tobacco and being a weight. The aim of the study is to assess the fasting blood glucose level and lipid profile in diabetes
mellitus patients in comparison with controls after 10 weeks of yoga training. In this experimental study, 30 patients
with type Il diabetes of age group between 45 to 60 years old were randomly selected and divided into two (n= 15)
groups of experimental and control. Experimental group were subjected to regular yoga training for 10 weeks (6 sessions
per week, 60 minutes per session), while the control group did not have any regular activity. The dependent variables
were total cholesterol (TC), triglycerides(TG), LDL (low density lipoprotein), HDL (high density lipoprotein), and
fasting blood glucose. Results indicated a significant difference in the changed levels of total cholesterol, triglycerides,

LDL, HDL, and blood glucose between the control and experimental groups (P <0.05).
Keywords: yoga training , Lipid profile, Fasting blood glucose level.

INTRODUCTION

Diabetes mellitus is a disease caused by
deficiency or diminished effectiveness of endogenous
insulin. It is characterized by hyperglycemia, deranged
metabolism and sequelae predominantly affecting the
vasculature[1]. The main types of diabetes mellitus are
Type 1 diabetes mellitus: results from the body's failure
to produce sufficient insulin. Type 2 diabetes mellitus:
results from resistance to the insulin, often initially with
normal or increased levels of circulating insulin[2].
Glucose in the bloodstream stimulates the pancreas to
produce insulin . Insulin allows glucose to move from
the blood into the cells. Once inside the cells, glucose is
converted to energy, which is used immediately, or the
glucose is stored as fat or glycogen until it is needed][3].
The levels of glucose in the blood vary normally
throughout the day. They rise after a meal and return to
normal within about 2 hours after eating. Once the
levels of glucose in the blood return to normal, insulin
production decreases. The variation in blood glucose
levels is usually within a narrow range, about 70 to 110
milligrams per deciliter (mg/dL) of blood in healthy
people[4]. One of the biggest health problems of this
century, which is also the major risk factors in patients
with diabetes, is the prevalence of obesity. Nowadays,
1.1 billion adults worldwide have excessive body fat
and 313million of them are obese. Several studies have

reported the prevalence of abdominal obesity in people
with diabetes [5]. Per 1 kilogram of body weight, the
risk of diabetes increases by almost 5 percent. It is
estimated that, prevention of obesity in adults
approximately prevents half of the cases of type Il
diabetes. It seems that, overweight and obesity are the
main causes of the development and progression of
diabetes in 60 to 90 percent of people[6]. With the
increase in body fat, especially fat around the abdomen,
muscle cells and other tissues of the body become
resistant to insulin and inhibit glucose entry into muscle
cells, hence, glucose accumulates in the blood and
blood sugar goes up [7]. There are strong evidences
that, controlling weight in obese patients reduces risk
factors for diabetes. Several factors increase the risk of
cardiovascular complications in these patients. The
most common causes are elevated triglyceride levels,
reduced HDL, increasing LDL, weight gain, obesity and
high blood pressure [8]. The incidence of coronary
artery disease in patients with diabetes is about 2 to 4
times higher than no diabetics [9]. The benefits of
physical activity in patients with type Il diabetes is
considerable and recent studies have considered the
importance of long-term exercise programs focused on
prevention and treatment of common metabolic
problems. To improve glycemic control and reducing
weight and cardiovascular diseases, it is recommended
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to perform aerobic exercise at least 150 minutes per
week of moderate-intensity between 40 to 60 percent of
maximum oxygen consumption or 50 to 70 percent of
maximum heart rate for at least 90 minutes of vigorous
aerobic exercise [10]. Regular activities in diabetic
people remove severe insulin reaction, since the more
stored glycogen in muscle and liver increases peripheral
and visceral insulin sensitivity in patients with type Il
diabetes [11]. Some findings suggest that, reducing
adipose tissue in these patients can decreased insulin
resistance, reducing weight is as one of the most
important advices for the treatment of type Il diabetes
[12]. Because type Il diabetes is more common among
older people, and many of these individuals are also
faced with problems of joint and muscle pain, doing
exercises is an exhausting action for them and they lack
the desire to high intensity aerobic exercises [13].

MATERIALS AND METHODS

The applied research with test and control
groups and using pre-test and post-test. Statistical
population for this study included all men and women
with type Il diabetes who visiting the private diabetes
clinic of karikal district .30 patients were randomly
selected and randomly divided into two 15-member
groups of test and control. In order to investigate the
serum fat (Cholesterol, triglycerides, HDL - LDL) and
blood sugar, blood samples of patients after 8 to 12
hours of fasting were used. For this purpose, they were
asked visit the lab 24 hours before and after the
exercises.

Yoga session: Training program that was used in this
study consists of a series of yoga exercises 6times a
week (1 hour) for 3months (10 weeks). Yoga exercises
are performed continuously in this period. Depending
on the class, breathing exercises and meditation
sessions were conducted in first 10 minutes and the
remaining 35 minutes spent for asanas .The asanas can
be performed in any place but they should be done with
an empty stomach. Some of the common asanas
performed in different postures are as follows-
1.Vrikshasana 2.Trikonasana 3.Suryanamaskara
4.Vajrasana 5. Baddhakonasana 6.Shashankasana
7.Parvatasana. 8. Bhujangasana  9.Dhanurasana
10.Makarasana.The Sudarshankriya Yoga (SKY) is a
rhythmical cyclical breathing done in vajrasana posture
with eyes closed & breathing through nostrils. It is
taught by a trained & certified instructor as a 20 -22
hours program & is typically five to six sessions of two
and half or three hours. [14]The student paired t test
was used for the comparison between the test and
control groups to determine significant differences
between groups in pre-test and post-test. The level of
significance was considered equal to (P < 0.05).

RESULTS

A total of 30 patients were studied in this study
(N = 15 per group). Differences in examined variables
of each group are shown in Table 1. As the table shows,
there were significant differences in the mean of total
cholesterol (TC), triglycerides (TG), LDL, HDL and
blood glucose level between groups after ten weeks of

yoga.

Table-1: Effect of ten weeks of yoga on total cholesterol (TC), triglycerides (TG), LDL, HDL and blood glucose
level in Type-11 diabetics

Variables Yoga group Control group P value
Pre test post test Pre test post test

TC(mg/dl) 162.2+22.46 156.2422.21 166.78+34.44 168.4+34.34 0.001*

TG(mg/dl) 175.93+22.46 122.1422.21 150.06+31.58 151.73+28.60 0.003*

LDL(mg/dl) 98.06+14.73 84.73+16.95 117.22+20.93 116.66+20.05 0.001*

HDL(mg/dl) 40.53+4.48 49.73+5.54 93+4.49 89.2+7.18 0.001*

FBG 178.89+15.76 134.24+7.87 137.98+4.89 138.78+5.98 0.001*

*Significant differences from pre to posttest between groups (p<0.05)

TC(mg/dl), TG(mg/dl),LDL(mg/dl),FBG was found to
be decreased in yoga group when compared to control
group. HDL(mg/dl) was found to be increased in yoga
group when compared to control group.

DISCUSSION

Fat metabolism is altered in patients with
diabetes, because the increase in blood glucose and lack
of strict control increases blood fat, i.e. the cause is
hyperglycemia and the effect is elevated blood fats [14].
When the blood sugar is high, the blood triglycerides
will be increased and the HDL will be reduced as well
as slightly increase in LDL and total cholesterol in the

blood. Due to the low insulin secretion in diabetic
patients which cannot be improved with medications,
triglyceride uptake in adipose tissue is impaired and
from the other hand, the LDL uptake will be decreased
in liver cells. Increased triglycerides and decreased
HDL will eventually lead tithe lack of insulin and the
remained triglycerides will be stored in fat tissues [15].
HDL will be decreased through complex mechanisms.
In cases where there is insulin but the body is affected
by insulin resistance, increased triglycerides and
decreased HDL, the LDL inside lining of arteries will
be increased, causing atherosclerosis and increased
severity and progression of the disease over the time
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One of the problems faced by many patients with type
Il diabetes is obesity and a sedentary lifestyle also adds
to the cause. Obesity, by increasing the level of
triglycerides, increases the LDL[16]. In this study it
seems that, yoga exercises have used glucose as energy
substrate and the oxidation have generally declined. As
mentioned, there is a strong relationship between
insulin resistance and intramuscular triacyl glycerol
content. This may be due to an increase in blood flow,
skeletal muscle blood vessels, increase of Triacyl
glycero llipolysis in adipose tissue and transport of fatty
acids from the blood to muscle sarcoplasm which is due
to the use off at during exercise[17]. It seems that,
physical activity reduces lipoprotein lipase enzyme
(LPL), digestible levels of blood fats (LDL - VLDL -
TG and cholesterol). LPL may have the most important
role in reducing insulin resistance during exercise [18].
People with low TG concentrations showed little
change with exercise, whereas plasma triacyl glycerol
of people with high concentration considerably
decreases. There are plenty of evidences indicating that,
yoga trainings are more effective in reducing the
triglyceride of people with high cholesterol than those
with lower cholesterol. Therefore, the initial conditions
of patients are very important [19]. Based on these
findings it can be concluded that, the mechanism of
changes in plasma lipids after exercise is due to change
in resistance to insulin. It also seems that, to get most of
the benefits of improved blood lipid levels, moderate to
high intensity trainings are required[20]. In addition,
based on the results of the study, in comparison with
control group, yoga significantly decreases the blood
glucose (P <0.05).

CONCLUSION

The results of the present work indicate that,
10-weeks yoga training has positive effects on total
cholesterol, triglycerides, LDL and HDL in patients
with type Il diabetes. However, the mechanisms
involved in these changes have not been fully
characterized. According to the conducted studies, we
can conclude that, regular yoga exercise can have a
positive impact on reducing the complications of
diabetes and improve the quality of life for diabetic
patients and may prevent disease progression. In some
cases, it may also reduce the need for medications.
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