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ABSTRACT

Adipose tissue functions as an endocrine organ, and also a role in fuel storage, thermal
insulation, and mechanical protection, releasing biologically active and diverse cytokines.
Exercise is known to increase the insulin sensitivity in muscles. Most of the type 2 diabetes
occurs due to life style changes and increased fat accumulation resulting in insulin
insensitivity. An increase in physical activity is known to influence the adiponectin, a cytokine
that is released from the adipose tissue. Hence, this study was undertaken to understand the
effect of regular exercise, on the levels of adiponectin of diabetic subjects. Forty six diabetic
subjects who have not exercised regularly and 40 diabetic subjects who exercised regularly
were selected. They were matched with the normal healthy 40 subjects who exercised
regularly for 1 hour daily and 72 subjects who had not exercised regularly. Adiponectin
concentration was estimated using ELISA kit. The results showed better increase in
adiponectin levels in diabetic subjects than the normal subjects. Mean value between the
normal subjects showed no significant change (p=0.291) within the group but the level was
significantly increased in the diabetic group (p=0.0001). Hence with the present study, it is
concluded that long term exercising in diabetic subjects was much beneficial in increasing the
adiponectin level, hence a decrease in risk factors of cardiovascular disease.
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INTRODUCTION

Adipose tissue was considered as a major site for
energy storage, important for energy homeostasis,
and also an important endocrine organ that
secrets a number of Dbiologically active
“adipokines”®. 2

It is known via the secretion of adipocytokines
that adipose tissue regulates energy balance,
glucose and lipid metabolism. The levels of
adipokines like leptin, adiponectin and tumor
necrosis factor-a (TNF-a) are different in diabetic
and/or obese subjects compared with non-
diabetic, non-obese individuals. Secreted from
white adipose tissue, concentrations of
adiponectin are reduced in the presence of
metabolic and cardiovascular disease such as type
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2 diabetes and obesity. Together with the weight
loss and exercise are considered effective in the
prevention and treatment of arteriosclerosis and
skeletal muscle insulin resistance3-5> while weight
loss and/or energy intake restriction have been
connected with elevated plasma adiponectin
concentrations, studies investigating the effects of
exercise on adiponectin release have given
inconsistent findings®-11.

Kraemer et al® investigated the acute effects of
short-term, running exercise on plasma
adiponectin secretion in healthy subjects but
observed no changes. Other studies, exploring the
more long-term benefits of exercise training, also
reported no changes in basal plasma adiponectin
concentration”. 11-13, In contrast, Kriketos et al8
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recently reported substantially elevated fasting
plasma adiponectin levels (260% above baseline
values) after 2-3 bouts of low to moderate
intensity exercise. Studies investigating the effects
of prolonged, moderate intensity exercise in
diabetic subjects are presently lacking. Therefore,
the first aim of the present study was to determine
the effect of prolonged moderate exercise on the
adipokines of both diabetic and non-diabetic
groups.

MATERIALS AND METHODS

This was a cross sectional study of 229 cases of
type 2 diabetics and 205 healthy individuals of
Dakshina Kannada district. Out of 229 subjects, we
had only 40 persons who were diabetic and had
exercised regularly for 1 hour. These were
matched with 46 diabetic subjects who have not
exercised regularly. Further in the normal healthy
subjects we had 40 subjects who exercised
regularly for 1 hour daily and 72 subjects who had
not exercised regularly. The study population was
aged between 30-70 years. Persons with history of
type 2 diabetes for at least one year, without any
micro and macro vascular complications and on
oral or on diet control were selected as the study
group. A similar age matched healthy individual
was selected as the control group. Criteria for
inclusion of study subjects -should have been
recognized as diabetic for at least one year, should
be on oral hypoglycemic drugs or diet control, free
from diabetic neuropathy, nephropathy and
retinopathy, free from any pre-existing cardio
vascular disease, non-pregnant in case of females
and free from usage of oral contraceptives.
Relevant examination was done to establish the
inclusion and exclusion criteria. Written informed
consent was obtained from the selected subjects.
Ten ml of blood was drawn and separated blood
samples were stored at -30°C for marker
estimation. Adiponectin was estimated using Ray-
biotech Kits using ELISA reader. The results were
analyzed using SPSS 10.0. Student’s unpaired‘t’
test was used to compare between the two groups
and Pearson correlation was used to find the
correlation between the subjects. P value <0.01
was taken as the level of significance. The Inter
assay CV% and intra assay CV% for adiponectin
estimation was <10% in the analysis of
biochemical parameters. Ethical clearance for the
study was obtained from Yenepoya University
Ethics Committee, Mangalore.
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RESULTS

The demographic data of the study population is
shown in the table below. Table 1 shows the
adiponectin concentration among the normal
exercising group and the normal subjects with no
exercise. Table 2 shows the adiponectin
concentration among the diabetic exercising
group and the diabetic subjects with no exercise.

DISCUSSION

Adipose tissue has recently been revealed to
secrete a variety of bioactive peptides, called
adipocytokines, that is able to potentially impact
on glucose and lipid metabolism14-16,

The result of our study in diabetic individual
indicates the effects of long term exercise on
adiponectin levels. Exercise is often associated
with reduction of body fat, which could elucidate
the effect of increased adiponectin and
improvement in the insulin sensitivity. Intense
exercise increases the capillary density among
muscle fibers, a shift of muscle fiber type to type
[la and improvement in intracellular signaling of
insulin. The increased aerobic capacity after
exercise training might be the possible mechanism
behind it. Further research has also shown that
exercise improves insulin sensitivity at least in
part through AMP kinase pathway activation?’. It
has recently been shown that adiponectin also
increases muscular insulin sensitivity through the
same pathway?7.

Studies have shown that adiponectin levels were
increased after 7-month aerobic exercise
programme in eight young obese female subjects
(BMI>25 kg/m2)18, The subjects’ exercise training
decreased BMI, percentage body fat, leptin and
TNF-a. Thus, this exercise-training programme
was of a sufficient caloric expenditure and
duration to reduce body fat and increase
adiponectin concentrations in young obese female
subjects!8. Since our study was a cross sectional
study, we failed to show any such correlation.

But our study showed some affirmative findings in
the level of adiponectin in diabetic subjects who
exercised regularly than those who did not
exercise and also among the normal healthy
subjects. We conclude that the reason for this
positive statement is that the intense long term
exercise training induces an increase in insulin
sensitivity, which will be reflected on the glycemic
index and an increase in adiponectin. These
changes are more prominent in type 2 diabetic
subjects than in healthy individuals.
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Table 1: Mean, SD of adiponectin in the normal subjects with exercise and without exercise

Adiponectin(mg/1) Normal with exercise (n=40) Normal “(Irlltil;;; exerclse Significance
Mean # SD 19.063 +9.996 17.303 +7.424 0.2919ns

Table 2: Mean, SD of adiponectin in diabetic sub

ects with exercise and without exercise

ISSN: 2249-9504

Adiponectin(mg/1) Dlabetlc( [‘:,—lfl.l:) ()exercnse Diabetic \Evrllt_l:l-r;;) exercise Significance
Mean + SD 34.143 +8.519 12.261 + 4.292 0.0001"*

*** Significant at the level of 0.0001
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Fig. 1: Level of adiponectin among the diabetic and normal
subjects with and without exercise for comparison

ACKNOWLEDGEMENT

We would like to express our gratitude to
Dr.G.S.Chandrashekar, Senior Physician & Cardio
Diabetologist of Adarsha Hospital & Institute of
Cardio Diabetes, Trauma & Joint Replacement,
Udupi, Karnataka for his support in conducting
this study.

REFERENCES

1.

Inadera H. The usefulness of circulating
adipokine levels for the assessment of
obesity-related health problems. Int ] Med
Sci. 2008;5:248-262.

Kadowaki T, Yamauchi T, Kubota N, Hara
K, Ueki K and Tobe K. Adiponectin and
adiponectin  receptors in  insulin
resistance, diabetes and the metabolic

330

syndrome. ] Clin Invest. 2006;116:1784-
1792.

Goodpaster BH, Kelley DE, Wing RR,
Meier A and Thaete FL. Effects of weight
loss on regional fat distribution and
insulin sensitivity in obesity. Diabetes.
1999;48:839-847.

Goodyear L] and Kahn BB. Exercise,
glucose transport, and insulin sensitivity.
Annual Review of Medicine.
1998;49:235-261.

Wojtaszewski JF, Hansen BF, Gade ], Kiens
B, Markuns JF, Goodyear L] and Richter
EA. Insulin signaling and insulin
sensitivity after exercise in human
skeletal muscle. Diabetes. 2000;49:325-
331.



IJPCBS 2014, 4(2), 328-331

Geetha Bhaktha et al.

ISSN: 2249-9504

6.

10.

11.

Kraemer RR, Aboudehen KS, Carruth AK,
Durand RT, Acevedo EO, Hebert EP,

Johnson LG and Castracane VD.
Adiponectin responses to continuous and
progressively intense intermittent

exercise. Medicine and Science in Sports
and Exercise. 2003;35:1320-1325.

Yatagai T, Nishida Y, Nagasaka S,
Nakamura T, Tokuyama K, Shindo M,
Tanaka H and Ishibashi S. Relationship

between exercise training-induced
increase in insulin sensitivity and
adiponectinemia in  healthy = men.

Endocrine Journal. 2003;50:233-238.
Kriketos AD, Gan SK, Poynten AM, Furler
SM, Chisholm DJ and Campbell LV.
Exercise increases adiponectin levels and
insulin sensitivity in humans. Diabetes
Care. 2004;27:629-630.

Esposito K, Pontillo A, Di Palo C, Giugliano
G, Masella M, Marfella R and Giugliano D.
Effect of weight loss and lifestyle changes
on vascular inflammatory markers in
obese women: a randomized trial. Journal
of the American Medical Association.
2003;289:799.

Ryan AS, Nicklas B], Berman DM and Elahi
D. Adiponectin levels do not change with
moderate dietary induced weight loss and
exercise in obese postmenopausal
women. International Journal of Obesity
and Related Metabolic Disorders.
2003;27:1066-1071.

Yokoyama H, Emoto M, Araki T, Fujiwara
S, Motoyama K, Morioka T, Koyama H,
Shoji T, Okuno Y and Nishizawa Y. Effect
of aerobic exercise on plasma adiponectin
levels and insulin resistance in type 2
diabetes. Diabetes Care. 2004;27:1756-
1758.

331

12.

13.

14.

15.

16.

17.

18.

Hulver MW, Zheng D, Tanner CJ], Houmard
JA, Kraus WE, Slentz CA, Sinha MK, Pories
W], MacDonald KG and Dohm GL.
Adiponectin is not altered with exercise
training despite enhanced insulin action.
American  Journal of  Physiology,
Endocrinology and Metabolism,
2002;283:E861-E865.

Boudou P, Sobngwi E, Mauvais-Jarvis F,
Vexiau P and Gautier JF. Absence of

exercise-induced variations in
adiponectin levels despite decreased
abdominal adiposity and improved

insulin sensitivity in type 2 diabetic men.
European Journal of Endocrinology.
2003;149:421-424.

Meier U and Gressner AM. Endocrine
regulation of energy metabolism: review
of pathobiochemical and clinical chemical
aspects of leptin, ghrelin, adiponectin, and
resistin. Clin Chem. 2004;50:1511-25.
Havel PJ]. Update on adipocyte hormones:
regulation of energy balance and
carbohydrate/lipid metabolism. Diabetes.
2004;53:143-151.

Berg AH, Combs TP and Scherer PE.
ACRP30/adiponectin: an  adipokine
regulating glucose and lipid metabolism.
Trends Endocrinol Metab. 2002;13:84-
89.

Yamauchi T, Kamon ] and Minokoshi Y.
Adiponectin stimulates glucose utilization
and fatty-acid oxidation by activating
AMP-activated protein kinase. Nat Med.
2002;8:1288-1295.

Kondo T, Kobayashi I and Murakami M.
Effect of exercise on circulating adipokine
levels in obese young women. Endocr J.
2006;53:189-95.



