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Abstract
Accumulating evidence indicates that obesity and overweight are associated with insulin resistance; however, the
precise mechanisms of any association between them have not yet been established. This study is designed to
evaluate acute and recovery response of insulin resistance to an exercise test in adult obese men. For this
purpose, twenty sedentary healthy obese men aged 37 – 44 years, 30 – 35 kg/m2 of BMI were enrolled for
participation in this study. Venous blood samples were collected before, 0, 1 and 24 hours after single bout
running test for 45 min in order to measuring glucose and insulin. Insulin and glucose levels were used for the
homeostasis model assessment of insulin resistance. Repeated measures ANOVA method was used to analysis.
Glucose concentration decreased immediately and 1 hour after exercise test and return to baseline levels after 24
hours. Serum insulin and insulin resistance decreased immediately after exercise, but return to baseline levels
after 1 hour. Based on these data, we can say 45 min running for one session is associated with acute decreased
in glucose and insulin resistance not recovery response in obese men.
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Introduction

by accessible sampling. Written consent was obtained

Weight gain and obesity are major risk factors for

from each subject after the experimental procedures

conditions and chronic diseases such as type II

and possible risks and beneﬁts were clearly explained.

diabetes,

metabolic

All of subjects had not participated in regular exercise

syndrome and insulin resistance (Steven et al., 2007).

for the preceding 6 months, nor did all subjects have

Insulin resistance is known to decreased sensitivity to

stable body weight. All subjects were non-smokers.

these metabolic actions of insulin (Kim et al., 2008).

Participants had no evidence of coronary artery

The key actions of insulin maintain circulating

disease; tobacco use; or use of systemic steroids, ß-

glucose concentration by promoting glucose uptake in

blockers, or thiazides. Subjects with a history or

skeletal muscle and the tissues and inhibiting glucose

clinical evidence of impaired fasting glucose or

production in the liver. Obesity is associated with

diabetes, recent myocardial infarction, congestive

increased blood glucose and insulin resistance,

heart failure, active liver or kidney disease, growth

characterized by an impaired ability of insulin to

hormone deficiency or excess, neuroendocrine tumor,

inhibit glucose output from the liver and to promote

anemia, or who were on medications known to alter

glucose uptake in fat and muscle (Saltiel et al., 2001;

insulin sensitivity

Nandi et al., 2004). While obesity-linked insulin

exclusion criteria included supplementations that

resistance was reported by many recent studies, the

alter carbohydrate metabolism.

cardiovascular

diseases,

were

excluded.

In

addition,

physiopathological mechanisms underlying these
associations

remain

poorly

understood.

Today,

All

of

anthropometrical
by

the

same

measurements
researcher

when

were

several drugs have been introduced to reduce insulin

conducted

resistance. On the other hand, accumulating evidence

participant had thin clothes on and was wearing no

the

indicates that exercise training is a nonpharmologicl

shoes. Weight and height were measured in the

intervention for improve insulin resistance in obese

morning, in fasting condition, standing, wearing light

or diabetic individuals (Perrini et al., 2004; Dela et

clothing and no shoes. Body mass index (BMI) was

al., 1990; Dela et al., 2004).

calculated by dividing body mass (kg) by height in
meters squared (m2). Abdominal-to-hip ratio was

In this are, numerous studies support beneficial effect

calculated as abdominal circumference divided by hip

of long-term exercise training on blood glucose of

circumference as measured to the nearest 0.5 cm with

insulin resistance, but there are limited information

a standard measuring tape. Percentage body fat was

about effects of short-time or one session exercise on

measured using body composition monitor (OMRON,

these variables. This study is designed to investigation

Finland).

acute and recovery response of insulin resistance and
glucose concentration to a session running test

After

anthropometrical

measurements,

all

sedentary middle-aged obese men.

participants asked to attend Hematology Lab between
the hours of 8 to 9 am after overnight fast. Blood

Materials and methods

samples were collected prior to exercise, at the end of

In this study, we evaluated acute and recovery

exercise, and at 1 and 24 hours following exercise.

responses of insulin resistance and its determinative

Blood samples were analyzed for serum insulin,

to one session running test in obese men. The

glucose and insulin resistance. Subjects were asked to

methods and procedures used in this study were

avoid doing any heavy physical activity for 48 hours

approved by Ethics Committee of Islamic Azad

before blood sampling. In exercise test, subjects

University, Parand branch, Iran. Subjects were

underwent a running test for 45 min at intensity

sedentary adult men aged 37 - 44 years, obese (BMI

75(%) of maximal heart rate after a 5 min warm-up at

30–35 kg/m2, n=20) that participated in this study

a speed. Blood samples were dispensed into EDTA-
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coated tubes and centrifuged for 10 minutes in order

way analysis of variance with repeated measures over

to

time. A p value less than 0.05 was considered

separate

serum.

The

homoeostasis

model

assessment (HOMA) for estimating insulin resistance

statistically signiﬁcant.

was calculated as serum glucose (mmol/L) ×serum
insulin (mU/L)/22·5 (Matthews et al., 1985).

Results
Table 1 shows the descriptive anthropometric features

Statistical analysis

of the study subjects. Data were expressed as

Statistical analysis was performed with the SPSS

individual values or the mean ± SD.

software

version

15.0.

Experimental

data

are

presented as means ± Sd and were analyzed by one-

Table 1. Mean and standard deviation (SD) of anthropometric characteristics of studied subjects.
Variables

Mean

SD

Age (year)

38.2

2.11

Height (cm)

172

4.8

Weight (kg)

93.6

7.90

Abdominal circumference (cm)

104.4

4.87

Hip circumference (cm)

105.9

4.65

WHO

0.99

0.02

31.64

1.58

Body Fat (%)

32.47

2.01

Visceral fat

13.20

2.18

Body mass index

(kg/m2)

Table 2. Acute and recovery responses of biochemical variables to exercise test.
Variables

Baseline

Acute response

Recovery response

Recovery response

(1 hour)

(24 hour)

Glucose (mg/dl)

92 ± 4

87 ± 3

89 ± 4

91 ± 4

Insulin (µIU/ml)

20.21 ± 1.87

13.38 ± 0.40

21.33 ± 2.78

19.39 ± 0.92

Insulin resistance

4.69 ± 0.53

2.87 ± 0.14

4.87 ± 0.69

4.44 ± 0.36

(HOMA-IR)
Baseline and post exercise levels of insulin, glucose

Discussion

and insulin resistance are shown in Table 1. The

The findings of the study reveal that a relatively long-

statistical data showed that exercise test led to

term exercise with moderate intensity decreases

significantly decrease in glucose immediately and 1

levels of glucose, insulin and insulin resistance in

hour after test but its value returned to baseline after

obese men studied. And blood glucose levels

24 hour recovery (Fig 1). Serum insulin was also

remained lower than baseline levels for hours

decreased immediately after exercise and returned to

following the implementation of the test. This

baseline after 1 or 24 hours recovery. Like the insulin,

difference was significant only after an hour from the

insulin resistance was also decreased significantly

test and then after 24 hours of recovery, although

immediately after exercise but we did not change after

lower than baseline levels, it was not statistically

1 or 24 hours when compared to baseline (Fig 2).

significant. Exercise as an increasing factor of insulin
sensitivity improves insulin function in people and
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animals and leads to insulin resistance (Perrini et al.,

insulin resistance but also by increasing beta-cells

2004). In this context, some studies have indicated

mass and function, however, the acute and delayed

that physical activity reduces insulin secretion due to

response of blood glucose levels to short-term or

the impact on insulin stimulus (Dela et al., 1990; Dela

single-session exercise have been less frequently

et al., 2004). It appears that increased insulin

studied. Some recent studies have shown that exercise

performance despite its decreased levels immediately

enhances glucose homeostasis by boosting glucose

after exercise as well as insulin resistance reducing

uptake in skeletal muscles and adipose tissue

factor may play a significant role in this phenomenon,

(Berggren et al., 2005; Choi et al., 2005; Cockram et

although the role of other factors in the glucose levels

al., 2000). In addition, recent studies have reported

such as peptidic mediators or cytokine should not be

that regular exercise decreases hepatic insulin

ignored; because a close association is reported

symptoms by reducing glucose release liver in

between

hyperinsuline

inflammatory

and

non-inflammatory

conditions

(Heled

et

al.,

2004;

cytokine levels, and blood glucose before and after

Perseghin et al., 2007).

exercise of short or long duration (Tang et al., 2005;

Long-term studies have been done before as to the

Rubin et al., 2008; Sheu et al., 2008).

effect of exercise on glucose and insulin levels or
insulin resistance, but few studies have focused on the
acute response as well as short-term delayed
responses following a single session of exercise. Citing
the findings of this study it can be concluded that a
moderate-intensity yet relatively prolonged single
session of exercise leads to an immediate and
temporary decrease in blood glucose which lingers on
for hours after the test however over time, its level
decreases gradually to baseline levels. Confirming the

Fig. 1. Acute and recovery response of glucose
concentration to exercise test.

findings of the present study, some previous studies
have reported that even a single session of endurance
exercise with moderate to high intensity also helps
insulin sensitivity and leads to glucose homeostasis
(Bell et al., 2007; Yassine et al., 2009). Hence,
performing exercise several times a week is not
ineffective in reducing glucose in obese or diabetic
individuals.
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