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Abstract: Insulin resistance is associated with chronic sub clinical inflammation. Inflammation has been

suggested to play a central role in the development of atherosclerosis. Resistin is expressed primarily in

inflammatory cells in humans and has been shown to play a potential role in atherosclerosis. C-reactive

protein (CRP) represents one of the acute phase proteins, which increase during systemic inflammation,

and previous studies suggested an association between serum resistin levels and serum CRP levels. The

aim of this study is to assess the serum resistin level in Egyptian type 2 diabetic patients with and without

coronary heart disease, and correlate the resistin level to the level of CRP in those patients. 30 patients

with type 2 diabetes mellitus (T2DM) but not coronary heart disease (CHD), 30 patients with T2DM and

CHD and 20 subjects matched for age and sex as a control group, participated in this study. Serum

resistin was measured using enzyme immunosorbant assay while serum CRP was measured by rapid latex

agglutination procedure. The study revealed an increased serum resistin levels in diabetic patients, either

with or without CHD, but the elevation was higher in CHD diabetic patients. The study revealed also a

significant correlation of serum resistin to glycosylated hemoglobin (HbA1c), duration of DM, duration

of CHD and serum CRP. The relation between serum resistin and DM, CHD and CRP still needs further

investigations to be clearer.
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INTRODUCTION

Inflammation has been suggested to play a central

role in the development of atherosclerosis . Chronic[1]

sub clinical inflammation has been identified as an

important mechanism in the pathogenesis of type 2

diabetes mellitus (T2DM) and associated cardiovascular

complications .[2]

The oligocytokine resistin which belongs to a

family of cystein-rich C-terminal proteins known as

resistin like molecules (RELM; RELMá / FIZZ 1 and

RELMB / FIZZ2) of FIZZ (found in inflammatory

zone) are thought to be involved in inflammatory

processes . Resistin is expressed primarily in[3 ]

i n f la m m a to r y  c e l l s  in  h u m a n s ,  e s p e c i a l ly

macrophages . Resistin appears to be involved in[4]

inflammatory pathways, activate vascular endothelial

cells and stimulate smooth muscle cell proliferation,

which suggests as a potential role in atherosclerosis .[5]

Resistin mRNA protein has been reported to be

present in atherosclerotic lesions . Diabetes is not the[6]

only a well known risk factor for atherosclerosis but is

also associated with increased levels of sensitive

markers of sub clinical systemic inflammation .[1]

Previous studies have highlighted that serum

resistin levels are increased in Caucasian T2DM

subjects and is associated with changes in C-reactive

protein (CRP) levels. CRP represents one of the acute

phase proteins, which increase during systemic

inflammation. CRP is a known inflammatory marker

for T2DM and coronary heart disease (CHD) .[7]

The aims of this study is to assess the resistin

level in Egyptian type 2 diabetic patients with and

without coronary heart disease and correlate the level

of resistin to the level of CRP in those patients.

PATIENTS AND METHODS

80 subjects participated in this study, which was

approved by the ethical comity. They were classified

into 3 groups (A) consisted of 30 patients with type 2

diabetes mellitus with no coronary heart disease, group

(B) consisted of 30 patients with type 2 diabetes

mellitus and coronary heart disease (diagnosed by

previous history of angina pectoris or myocardial

infarction or resting ECG ischemic changes in the form

of flat or inverted T-wave or depressed S-T segment)

and  group  (C)  consisted  of  20 apparently healthy 
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subjects, matched of age, sex and body mass index

(BMI) as a control group.

Written consent was obtained of each subject

participated in the study who were selected from the

outpatient clinics of cardiology and internal medicine

of the research institute of ophthalmology and national

research center.

For all subjects participated in the study,

glycosylated hemoglobin, serum resistin and C-reaction

protein were assessed and the correlations of resistin to

age, sex, body mass index, duration of diabetes

mellitus, glycosylated hemoglobin, the incidence of

coronary heart disease and C-reactive protein level

were estimated.

Patients with hypertension, dyslipidemia,

nephropathy or autoimmune vesicular diseases were

excluded due to their possible effect on the

inflammatory markers associating the vascular diabetes.

About 5ml of venous blood samples were taken

from each subject participating in the study, 2ml of

them were put on EDTA for determination of

glycosylated hemoglobin by cation exchange resin[8]

and the rest of blood was separated by centrifugation

and stored at -20°C for determination of CRP and

resistin. C-reactive protein was performed by rapid

latex agglutination procedure .[9]

Serum resistin was measured using enzyme

immunosorbant assay (ELIZA) and the kit was supplied

from R&D system (R&D systems, Europe, 19 Barton

Jane, Abingdon, united Kingdom) .[10]

Statistical Analysis: Data were expressed as mean ±

standard deviation (M ± SD). Student’s unpaired t test

was used to evaluate differences between normal

subjects and diabetic patients with and without

coronary heart disease. Serum resistin and c-reactive

protein were also evaluated by the student paired t test.

Correlation coefficients were calculated by linear

regressive analysis.

RESULTS AND DISCUSSION

Results: The study revealed increased serum levels of

both resistin and C-reactive protein in T2DM patients,

which were higher in patients with coronary heart

disease (table 1).

The study revealed also a significant correlation

between serum resistin level and glycosylated

hemoglobin, duration of DM, duration of CHD and

serum CRP (table 2).

Discussion: Insulin resistance (IRS) is associated with
chronic sub clinical inflammation and, both conditions

are linked with increased risk for type 2 diabetes and
atherosclerotic vascular diabetes .[1]

Resistin, a novel adipokine linked to insulin

resistance, which is derived mainly from macrophages

and identified in atheromas in humans, has been shown

to play a potential role in atherosclerosis. Resistin

belongs to a novel family of cysteine rich proteins

called resistin like molecule or FIZZ, (found in

inflammatory zones) proteins .[11]

In this study we estimated the serum resistin levels

in type 2 diabetic groups of patients not complaining

of coronary heart diseases with healthy group and

another type 2 diabetic patients complaining of

coronary heart diseases and comparing the results.

Glycosylated hemoglobin and the inflammatory marker

CRP were also estimated for all subjects participated in

the study and we correlated to the serum resistin levels

of all groups to both.

The study revealed a significant increases in type

2 diabetic patients without CHD and a highly

significant increase in the type 2 diabetic groups with

CHD. The study revealed also increased levels of CRP

in T2DM without CHD, which was more significant in

T2DM with CHD.There was a significant correlation of

serum resistin to age, male sex, duration of diabetes

and glycosylated hemoglobin and a highly significant

correlation to CRP and the incidence of CHD.

The results of this study were in accordance to

some previous studies and against another some

previous studies. Azuma et al 2003 revealed changes

in serum resistin to be positively correlated with

glucose . Yaun et al 2004  demonstrated that plasma[12] [13]

resistin concentrations were elevated in patients with

type 2 diabetes.

Gustansson and Dgasdlh, 2004 , confirmed that[1 ]

diabetic patients with macro vascular diabetes, as,

coronary heart disease, had increased levels of markers

of inflammation, but also added new information on a

relationship between these markers and glycosylated

1hemoglobin (HbA C) indicating an association between

degree of glycaemia, inflammation and atherosclerosis.

Reilly et al 2005 , showed resistin levels to be[14]

associated with coronary calcification by computed

tomography. Patients with coronary heart disease in

their study were found to have higher serum levels of

resistin. Ohmori et al 2005 , reported that serum[15]

resistin increased in coronary heart disease patients.

Burnett et al 2005  reported that resistin was not[6]

independently associated with coronary heart disease.

Burnett et al 2006  demonstrated that serum[16]

resistin concentrations increased in patients with

coronary artery disease and they confined also that

resistin concentrations were associated with systemic

inflammation but they found that plasma concentrations

of resistin did not increase in diabetic patients.
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Table 1: The clinical and biochemical characteristics of all groups of the study

Groups Parameters Group (A) Group (B) Group(C) P value

-Age (years) 47. 8 ± 1.2 49. 2 ± 3.5 50. 2 ± 4.2 >0.05

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-Sex males 17 16 10

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Females 13 14 10

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1-HbA c (%) 8.2 ± 1.1 9.1 ± 0.6 4.5 ± 1.2 <0.05

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-Duration of DM  (years) 5.2 ± 2.3 4.9 ± 3.1 -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-Duration of CHD (years) 4.1 ± 81.8 -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-Serum resistin (ng/ml) 10.1 ± 1.3 144 ± 3.5 7.6 ± 2.1 <0.001

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-Serum CRP (mg/l) 2.9 ± 3.8 5.4 ± 3.3 7.3 ± 1.1 <0.001

<0.001Group (A): T2DM , no CHD.      Group (B): T2DM  and CHD. Group(C): control group.

Table 2: the correlation of serum resistin to all other clinical and biochemical parameters of all subjects of the study

Parameters Group (A) Group (B) Group(C)

------------------ ------------------ ------------------

r P r P r P

-Age 0.18 > 0.05 0.21 > 0.05 0.13 > 0.05

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-Sex 0.22 > 0.05 0.20 > 0.05 0.19 > 0.05

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1-HbA c 0.36 < 0.05 0.41 < 0.05 0.15 > 0.05

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-Duration of DM 0.39 < 0.05 0.45 < 0.05 - -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-Duration of CHD - - 0.48 < 0.05 - -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-Serum CRP 0.58 < 0.05 0.72 < 0.001 0.11 > 0.05

P  > 0.05: non significant. P  < 0.05:  significant. P <0.001:  highly significant.

Al Daghri et al 2005  determined that serum[17]

resistin levels were increased in T2DM and CHD in a
Saudi population when compared with case control
subjects and that a correlation existed between serum
resistin and CRP levels in Saudi subjects which
suggested a potential role for resistin as a marker
associated with inflammation in both T2DM and CHD.

It is possible that the increased plasma resistin
concentrations found in diabetic patients are the result
of increased production of resistin in adipocytes in
hyperglycemic patients and that high glucose
co ncen tra t io ns s ign ifican tly  enhance  res is t in
expression . It is possible also that insulin resistance,[18]

as occurs during the cause of type 2 diabetes, reflects
the diminished ability of insulin to suppress resistin
expression by adipocytes .[19]

Patients with coronary artery disease usually have
coronary plaques with were extensive macrophages rich
areas, which are the major sources of resistin .[20]

Inflammatory responses stimulated resistin secretion and
resistin could also promote production of pro-
inflammatory mediators such as interleukin-6 (IL-6),
tumor necrosis factor á (TNF-á) and IL-12 and hence
aggravate the proinflammatory response by positive
feedback .[5]

On the other hand, resistin could also affect
functions of vascular cells, activate endothelial cells, up
regulate the expression of endothelin-1 (ET-1),

adhesion molecules and chemokines, induce marked
metalloproteinases expression, increase CD40 ligand
signaling by down regulation of tumor necrosis factor
receptor associated factor-3. These proinflammatory
mediators have already been implicated in plaque
instability responsible of the clinical manifestations
coronary artery disease .[21]

The relationship between resistin and insulin
resistance, CRP and coronary heart disease still need
more investigations to be clearer.

Conclusion and Recommendation: Resistin, a novel
adipokine which is derived mainly from macrophage,
increases in type 2 diabetic patients, especially in those
complaining also of coronary heart disease where a
significant relation between its serum level and the
serum level of C-reactive protein exists, but further
investigations concerning these relations are still needed
for more confirmation of the results of this study and
for explaining these relations.
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