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Abstract
Resistin, an inflammation cytokine secreted by adipose tissue, has been demonstrated to increase insulin
resistance. However, its role in human remains controversial. This study aimed to evaluate relationship between
serums resistin with insulin resistance in a group of healthy adult men. For this purpose, we measured fasting
serum resistin, glucose and insulin after an overnight fast in thirty nine sedentary adult men aged 38 – 43 years
with body mass index between 26 – 32 kg/m2. All re participants were healthy without any chronic diseases
particularly type II diabetic. Insulin resistance was calculated using fasting insulin and glucose concentration. A
Pearson correlation was used to establish the relationship between serums resistin with the other variables. The
statistical finding showed a positive significant relation between serum resistin and insulin resistance index (p =
0.033). A borderline signigcant positive association was observed between serum resistin and fasting glucose (p =
0.048). But insulin was not related with serum resistin (p = 0.211). Although serum resistin levels were not
related to insulin, this data showed that resistin may be affect glucose and insulin resistance that is likely by
mechanisms independent of insulin. Further studies are necessary to elucidate the significance of serum resistin
concentration in insulin resistance pathophysiology.
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Introduction

the relationship between serum levels of resistin

A large body of evidence has however identiﬁed

with insulin resistance index in obese non-diabetic

adipose tissue as a metabolically active endocrine

subjects.

organ that is able to secrete a signiﬁcant number of
bioactive

peptides

that

have

been

termed

Material and Methods

‘adipokines’. These molecules include cytokines

Subjects

such as leptin, resistin, visfatin, adiponectin and

This Study Protocol was conducted and approved by

TNF-a, hormones, growth factor (Kershaw et al.,

the Ethics Committee of Islamic Azad University,

2004). Resistin, a 12.5 kDa cysteine rich adipokine,

Iran. This semi-experimental study was conducted

adipose-derived

inflammatory

in order to look into evaluate relationship between

cytokine that first described in 2001 (Kwon et al.,

resistin as inflammatory cytokine with homeostasis

1998). Although the expression of resistin in mice

model assessment of insulin resistance (HOMA-IR),

was originally restricted to adipose tissue, the

insulin and fasting glucose sedentary adult men

principle origin of human resistin has remained

aged 38 – 43 years with body mass index between

somewhat contentious (Steppan et al., 2001). It was

26 – 32 kg/m2.

cytokine

is

an

reported that unlike the expression of resistin in
mouse, human resistin is expressed primarily in

Inclusion or exclusion criteria

macrophages but not in adipose (Tomaru et al.,

All participants were healthy, none-smoker and

2009). Initial studies showed that resistin was up-

none-athletes. Participants were included if they

regulated in rodent models of obesity and insulin

had

resistance (3). Increased serum resistin level is

activity/diet in the previous 6 months. Subjects

reported in insulin resistance in rodents and human

included

(Wang et al., 2010). Elevated levels of resistin are

diseases, gastrointestinal diseases, kidney and liver

reported in subjects with type 2 diabetes (Heilbronn

disorders or diabetes. Those with type 2 diabetic

et al., 2004; Fujinami et al., 2004; Pfutzner et al.,

were excluded from the study. An informed consent

2003), and correlate with hepatic insulin resistance

was obtained from all participants before the

(Bajaj et al., 2004; Rajala et al., 2003; McTernan et

studies were carried out.

not

been

involved

individuals

with

in

regular
no

physical

cardiovascular

al., 2003).
Review of research evidence shows that resistin

Anthropometrical and biomarker measurements

levels in type II diabetics is much higher than non-

The measurements for weight, height, abdominal

diabetics (Stejskal et al., 2003; Lu et al., 2006).

and hip circumference and blood pressure were first

These findings also support a significant positive

performed. Body weight and height were measured

correlation between blood glucose levels and insulin

with a standard physician’s scale and a stadiometer,

resistance with systemic resistin (Lu et al., 2006;

respectively when subjects were in a fasting state

Chanchay et al., 2006). As based on these findings

when the participant had thin clothes on and was

it can be concluded that increased circulating

wearing no shoes. Visceral fat and body fat

resistin levels leads to increased blood glucose

percentage was determined using body composition

concentration. A review of research findings shows

monitor (OMRON, Finland). Systolic and diastolic

that most studies have been conducted on glucose

blood pressure was measured using the left arm

response to resistin in people with hyperglycemia or

after the subject had been sitting comfortably for 5

diabetes and very few studies have reported the

min, using an oscillometric device (Alpikado,

relationship between serum levels of resistin and

Japan). Two measurements were made every 1

glucose or insulin resistance in non-diabetic and

minute and the average of two measurements was

healthy individuals. This study aims to determine

used for analysis. Body mass index (kg/m²) was
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calculated as weight (kg) divided by squared height

a liner positive relation were observed between

(m2).

Blood samples were collected after an

serum resistin and insulin, this relation was not

overnight fast in order to measuring serum resistin,

significant from statistical perspective (p = 0.211, r

insulin, and glucose. The HOMA1-IR index was

= 0.21). Since, small number of studied participants

calculated by the formula: HOMA1-IR = fasting

was a limitation of this study. The insignificant

plasma insulin (µU/ml) x fasting plasma glucose

relationship between insulin and resistin in the

(mmol/L)/22.5 (Marita et al., 2005). The blood was

present study may be attributed to the small

centrifuged immediately and serum separated.

number of samples. Our finding also showed that

Glucose was determined by the oxidase method

serum resistin correlated negatively with total

(Pars Azmoun, Tehran, Iran). Serum insulin was

cholesterol (p = 0.032, r = 0.57), low density

determined by ELISA method (Demedite, German).

lipoprotein (p = 0.041, r = 0.54), age (p = 0.013, r =

The Intra- assay coefficient of variation and

0.43), systolic blood pressure (p = 0.038, r = 0.46)

sensitivity of the method were 2.6% and 2.88 μg/L,

and diastolic blood pressure (p = 0.036, r = 0.37).

respectively. Serum resistin was determined by

Although fasting plasma glucose tended to be

ELISA method, using a Biovendor- Laboratorial kit

positively correlated with the serum resistin level

made by Biovendor Company, Czech. The Intra-

after adjustment for age and BMI, this did not reach

assay coefficient of variation and sensitivity of the

statistical significance (p = 0.054, r = 0.55).

method were 2.8% and 0.033 ng/mL, respectively.

Additionally, the insignificant relationship between
glucose and resistin in the present study may be

Statistical analyses

attributed to the small number of samples.

Data were expressed as individual values or the
mean ± SD. For the descriptive statistics after
having checked the normality of the variables using
the

Kolmogorov-Smirnov

test.

The

bivariate

associations between serum resistin concentration
with glucose, insulin and insulin resistance were
examined with the Spearman rank correlation
analysis in studied subjects. Statistical analysis was
performed with the SPSS software version 15.0. All
statistical tests were performed and considered
significant at a P ≤ 0.05.
Results

Fig 1. The correlation pattern of serum resistin in

In this study we investigated serum resistin in

relation to insulin resistance index.

relation to some markers indicative of type II
diabetic in healthy men. The main finding of study

Discussion

was a positive significant relation between serum

The main study finding was a positive significant

resistin with insulin resistance in studied subjects

correlation between serum resistin and insulin

(p = 0.033, r = 0.55, Fig 1). In the other word, our

resistin index. To support our finding, There is

finding demonstrates increased serum resistin as an

evidence that resistin predominantly expressed in

inflammation cytokine is associated with increased

white adipose tissue (Steppan et al., 2001), reduces

insulin resistance. In fact, the more serum resistin,

insulin sensitivity in adipocytes and skeletal

the more insulin resistance. Although the molecular

muscles by impairing insulin-mediated glucose

mechanisms for this are less understood. Although

transport (Palanivel et al., 2006; Palanivel et al.,
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2005), and regulates fasting blood glucose by

was reported that resistin is not regulated by insulin

increasing hepatic glucose release (Banerjee et al.,

but induces insulin resistance (Banerjee et al.,

2004). However, these data do not support a role of

2004). On the other hand, some data suggests that a

resistin in insulin resistance (Haugen et al., 2001).

number of factors such as glucose, epinephrine, and

The role of resistin in insulin sensitivity has been

somatropin can be regulating resistin secretion (Lu

reported repeatedly (Steppan et al., 2001). But

et al., 2006; Rajala et al., 2004). Therefore, insulin

information and findings about insulin resistance in

may regulate resistin although it is not the major

response to resistin is limited and controversial. In

regulator. It was observed that Resistin may play a

diet-induced obese rats, serum resistin levels were

role in dietinduced insulin resistance by inducing

negatively correlated with the insulin sensitivity

insulin resistance in hepatocytes and myotubes

index (ISI). No negative correlation was found

(Feng et al., 2008).

between the levels of fasting serum insulin and
resistin, suggesting that insulin is not the major

On the other hand, there is evidence that high

regulator of resistin in rodents (Feng et al., 2008).

concentrations of resistin could possibly lead to

But, some studies support of resistin as a potential

negative eﬀects in pancreatic beta-cells, via a down-

etiological link between obesity and diabetes, with a

regulation of expression of the insulin receptor

clear functional role as a pathogenic factor

(Brown et al., 2007). These authors noted that

contributing to insulin resistance (Steppan et al.,

when beta-cells are exposed to the kind of elevated

2001). Resistin has been demonstrated as one of the

levels

adipocytokines secreted by adipose tissue and has

obesity/T2D, a signiﬁcant reduction in the level of

been shown to modulate both glucose and lipid

insulin receptor mRNA and protein is seen, with

metabolism (Steppan et al., 2001). It is also

decreases of 70% and 60%, respectively being seen

important to note that resistin does not alter insulin

(Brown et al., 2007). This hypothesis that resistin

receptor signaling but affects insulin-stimulated

can reduce insulin receptor expression in the beta-

glucose uptake, presumably by decreasing the

cell has profound importance. It was reported that

intrinsic activity of cell surface glucose transporters

when the insulin receptor is knocked out in a beta-

(Palanivel et al., 2006; Palanivel et al., 2005). In

cell speciﬁc manner, hyperglycaemia results due to

mature 3T3-L1 adipocytes, resistin reduces insulin-

a loss of both beta-cell mass and secretory function

stimulated glucose uptake by activating SOCS3,

(Otani et al., 2004), suggesting a central role for

which is an inhibitor of insulin signaling (Steppan et

autocrine

al., 2005). A number of studies have demonstrated

pancreatic function.

of

resistin

which

actions

of

might

insulin

in

be

seen

in

maintaining

that resistin also takes part in insulin resistance in
resistin fat-speciﬁc transgenic rats by releasing free

On the whole, the findings of this study indicate a

fatty acids (FFA) from adipose tissue (Pravenec et

significant positive correlation between serum

al., 2006). In this area, our study also showed a

levels of resistin and insulin resistance index, but

positive significant relation serum resistin with total

the relationship between serum insulin and resistin

cholesterol, low density lipoprotein and body fat

levels was not significant in the subjects. In fact the

percentage in studied subjects.

statistical findings of this study showed that
although the relationship between serum resistin

There is considerable evidence that resistin induced

and fasting insulin was linear, this relationship was

insulin resistance in mice when injected into normal

not

mice, and that treating diet-induced diabetic mice

relationship between insulin and resistin in the

with anti-resistin antibody reduced blood glucose

present study may be attributed to the small

and improved insulin action (Feng et al., 2008). It

number of samples. Besides; lack of correlation

statistically
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significant.

The

insignificant
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between serum insulin and resistin has also been

Fujinami A, Obayashi H, Ohta K, Ichimura T,

reported in some other studies. Referring to these

Nishimura M, Matsui H. 2004. Enzyme-linked

findings, it may be concluded that apart from the

immunosorbent

functioning of insulin, serum resistin affects blood

resistin: resistin concentrations in normal subjects

glucose levels or insulin resistance through other

and patients with type 2 diabetes. Clin Chim Acta

mechanisms. Or that these blood circulating levels

339(1–2), 57–63.

assay

for

circulating

human

of this hormone indirectly affects insulin or blood
glucose through affecting other inflammatory

Haugen

cytokines.

Trayhurn P. 2001. Inhibition by insulin of

F,

Jorgensen

A,

Drevon

CA,

resistin gene expression in 3T3-L1 adipocytes. FEBS
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