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Background: Hypertension and obesity are risk factors of cardiovascular disease. The association between C-reactive protein, 
homocysteine, microalbuminuria and cardiovascular risk have been debated for decades. Resistin is a newly discovered adipocyte 
derived cytokine. In the current study we planned to investigate the relation of resistin to these probable cardiovascular risk factors 
and obesity in hypertensive patients. Materials and Methods: The study population consisted of 42 non-obese and 42 obese 
hypertensive females. After making comparisons between C-reactive protein, homocysteine, microalbuminuria and resistin in the 
two groups, we also sought correlations between all parameters in non-obese and obese groups. Results: In our obese hypertensive 
group, resistin levels were higher than in the non-obese hypertensive group (p < 0.001), but we did not find any difference in other 
parameters. We found a positive correlation between resistin and C-reactive protein in both non-obese and obese hypertensive 
groups (in non-obese hypertensives p < 0.05, and in obese hypertensives p < 0.001). Conclusions: We showed that in female obese 
hypertensive patients resistin levels were higher than in the non-obese patients. We also think that resistin may be associated with C-
reactive protein levels but not with homocysteine or microalbuminuria in both non-obese and obese hypertensive patients. 
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INTRODUCTION 
 

Resistin is a newly discovered adipocyte derived 

protein. Although many research papers on resistin 

have been published since its initial description in 

2001, knowledge about it has not resulted in a 

concensus about its biological role.[1-3] It has been 

linked to obesity, insulin resistance, type 2 diabetes 

mellitus (T2DM), inflammation and atherosclerosis, 

but the reports of animal and human studies have 

been at variance.[4-7] Insulin resistance is a major 

contributor to the pathogenesis of T2DM and plays 

a role in numerous other metabolic disorders 

including hypertension, obesity, dyslipidemia, 

atherosclerosis and cardiovascular disease.[8,9]  

 

It is well known that excess obesity and hyper-

tension are associated to the development of 

cardiovascular disease. Recently some novel 

markers have been proposed for assessing the risk 

of cardiovascular diseases such as C-reactive 

protein (CRP), homocysteine (Hcy) or micro-

albuminuria.  

 

Keeping in mind the complex relationship of 

cardiovascular disease, obesity, hypertension and 

cardiovascular risk factors, we planned to seek the 

difference in resistin levels between the two groups 

and investigate the association of resistin with CRP,  

homocysteine and microalbuminuria in patients 

who had obesity plus hypertension and only 

hypertension. 

 
MATERIALS AND METHODS 
 
Patients 
In a cross-sectional study, a total of 84 hypertensive 

patients, 42 with body mass index (BMI) <30, 42 

with BMI ≥ 30, aged 30-80 years, were recruited 

from the outpatient Clinic of Ankara Education and 

Research Hospital from April 2009 to July 2009. As 

resistin serum and messenger ribonucleic acid 

resistin levels were significantly higher in females 

than males at all ages, only females were included  

to obtain an homogenous group. Subjects with 

diabetes mellitus, glucose intolerance, hyper-

lipidemia, conditions which may affect metabolic 

parameters (such as history thyroid dysfunctions), 

chronic diseases, infection and coronary artery 

disease were excluded.  

 

After detailed physical examination, body weight 

and height were measured. Waist was calculated 

when fasting, in standing position half-way 

between costal edge and iliac crest, whereas hip 

was measured at the greatest circumference around 

the buttocks, by a non elastic measure. Waist to hip 

ratio (WHR) were calculated. Body mass index 
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(BMI) was also calculated as weight in kilograms 

divided by the square of height in meters (kg/m2). 

Subjects were classified as BMI <30 and BMI ≥ 30. Body 

fat were estimated by Tanita body composition 

analayser (TBF-300) after the subjects rested for 30 

minutes. 

 

Blood was withdrawn after 12 hour of overnight 

fasting, at 08.30 a.m. for fasting plasma glucose, serum 

total and high density lipoprotein (HDL-C) cholesterol, 

triglyceride (TG), homocysteine, CRP and resistin 

levels. Another blood sample was taken for 

postprandial plasma glucose (PPBG) 2 hour after 

breakfast. Microalbuminuria was examined in spot 

urine. 

 

Systolic and diastolic blood pressure (SBP and DBP) 

were measured after 5 minute rest in the semi-sitting 

position with a sphygmomanometer. Blood pressure 

was determined at least three times at the right upper 

arm, and the mean was used in the analysis. The 

patients who were taking antihypertensive drugs or 

patients whose determined mean blood pressure levels 

≥140/90 mmHg were diagnosed as hypertensive. 

 

This study was performed according to the Helsinki 

decleration 2008. The local ethics comitee approved 

this clinical trial in 24.01.2007 with the number 0217. 

All the subjects gave written informed consent. 

 
Laboratory methods 
Plasma glucose, total and HDL cholesterol, TG 

concentrations were determined by enzymo-

calorimetric spectrophotometric method in a Roche/ 

Hitachi molecular PP autoanalyser. Low density 

lipoprotein cholesterol (LDL-C) was calculated by the 

Friedewald Formula ( LDL = Total cholesterol - HDL - 

TG/5). 

 

High sensitivity C-reactive protein (CRP) was 

measured by immunnofolometric tests by Beckman- 

Cutler device. Homocysteine concentrations were 

determined according to the method of HPLC using 

Agilend 1100 device. Microalbuminuria was 

determined with nepholometric method. 

 

For the measurements of resistin, after fasting blood 

samples were drawn, they were put into a dry tube 

and were santrifuged 5000 cycle / min in 10 minutes. 

Serum was then separated and transferred to another 

dry tube before storing at -80˚C. Serum resistin levels 

were assayed by a commercial resistin ELISA kit.  

 

Statistical analysis 
Calculations were performed using SPSS version 11.5 

(Customer ID 30000105 930). Data are presented as 

mean ± SD. Student’s t-test was used to compare the 

groups in a parametric way. A p value of < 0.05 was 

considered as statistically significant. Pearson 

correlation coofficient was used for the correlation 

analysis. 

 
RESULTS  
 

Findings of non-obese and obese hypertensive patients 

were presented in table 1. Resistin levels were found to 

be statistically higher in obese hypertensive group than 

non-obese hypertensive group (p < 0.001). CRP, homo-

cysteine and microalbuminuria levels did not differ in 

the two groups (Table 1).  

 

When we made correlation analysis in both non-obese 

and obese hypertensives we only found positive corre-

lations between resistin and CRP levels (In non-obese 

hypertensives p < 0.05, r = 0.433 and in obese hyperten-

sives p < 0.001, r = 0.692, respectively). 

 

DISCUSION 
 

Adipokines are now known to be associated with 

insulin resistance, inflammation, obesity, metabolic 

syndrome and cardiovascular diseases.[10-15] Resistin is 

one of those adipokines. Controversy still exists 

regarding the role of resistin in metabolic disturbances 

in human.[4-9]     

 

Cardiovascular  disease accounts for nearly 40% of 

worldwide all deaths each year.[16,17] The factors that 

make up the Framingham risk score (age, sex, blood 

pressure, serum total cholesterol or LDL-C, HDL-C 

levels, smoking and diabetes) account for most of the 

excess risk for incident cardiovascular disease 

(CVD).[18] However, these factors do not explain all of 

the excess risk.[19] Several lines of evidence have 

suggested some markers that have received much 

attention as emerging risk factors that could account 

for some of the unexplained variability in CVD risk.[19] 

 

CRP, a plasma protein synthesized by liver, is a 

sensitive and dynamic systemic marker of 

inflammation.[20] It is also considered a predictor of 

cardiovascular events including myocardial infarction, 

stroke, peripheral arterial disease and sudden cardiac 

death.[21,22] CRP may also act directly on atherosclerosis, 

promoting endothelial cell activation and adhesion 
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Table 1. Characteristics of non-obese and obese hyp ertensive patients 

 Non-obese 
n:42 

Obese 
N:42 P 

Age (year) 59.9 ± 10.7 55.5 ± 11.3 NS 

BMI ( kg/m2) 24.4 ± 2.7 34.2 ± 3.0 <0.001 

WHR (cm/cm) 0.7 ± 0.08 0.9 ± 0.1 <0.05 

Fat ratio (%) 31.0 ± 7.2 42.4 ± 5.3 <0.001 

FBG (mg/dl) 85.0 ± 8.4 90.0 ± 11.7 NS 

PPBG (mg/dl) 126.1 ± 32.4 135.8 ± 33.6 NS 

T. Chol (mg/dl) 200.8 ± 51.6 207.5 ± 63.0 NS 

LDL-C (mg/dl) 136.5 ± 31.6 127.8 ± 40.1 NS 

HDL-C (mg/dl) 48.5 ± 14.6 45.3 ± 4.1 NS 

TG (mg/dl) 120.5 ± 11.1 130.0 ± 8.9 NS 

CRP (mg/dl) 0.5 ± 0.3 0.9 ± 0.2 NS 

Hcy (µmol/ml) 13.7 ± 7.5 12.8 ± 6.2 NS 

Microalb. (µg/day) 24.3 ±11.5 25.5 ± 10.2 NS 

Resistin (ng/ml) 14.6 ± 4.7 20.7 ± 7.9 <0.001 

Data are presented as mean ± standard deviation. 
BMI: Body mass index, WHR: Waist-to-hip ratio, FBG: Fasting blood glucose, PPBG: Post prandial blood glucose, T.Chol: Total cholesterol, 
LDL-C: Low density lipoprotein cholesterol, HDL-C: High density lipoprotein cholesterol, TG: Triglyceride, Hcy: Homocysteine, CRP: C-reactive 
protein, Microalb: Microalbuminuria, NS: nonsignificant.  

       

molecule expression, resulting in endothelial 

dysfunction.[23] Recently, correlation of resistin with 

inflammatory and endothelial markers has been 

widely investigated,[24] and resistin was shown to be 

associated with CRP in patients with obesity and 

inflammation.[25] Among our hypertensive patients, 

resistin levels were found to be higher in obese ones, 

than non-obese patients. CRP levels were not 

statistically different in non-obese and obese 

hypertensive patients. Both in non-obese and obese 

hypertensive groups, resistin levels were demonstrated 

to be correlated with CRP levels. These results made us 

speculate that resistin was associated with CRP in 

hypertensives whether they were non-obese or obese. 

Our thought was supported by the correlation analysis 

and by the indifference of CRP levels in non-obese and 

obese hypertensives.  

 

Hcy is a sulphur containing amino acid that is an 

intermediatery product in methionine metabolism. 

After Hcy mediated vascular disease was first 

established in the 1960’s, it was demonstrated that Hcy 

is an independent risk factor for CVD.[26-28] It was 

documented that high blood Hcy levels possibly 

contribute to insulin resistance through the induction 

of resistin expression in mouse adipose tissue.[29,30] 

Keeping in mind the relation of resistin and Hcy we 

examined the association of these two parameters, but 

there was no correlation between resistin and Hcy in 

non-obese and obese hypertensives, although resistin 

levels were higher in obese hypertensives than non-

obese ones. We think that the reason why we could not 

find a relation between our patients may be due to 

normal Hcy levels in both groups.  

 

An increased albumin excretion, known as 

microalbuminuria is associated with a range of 

diseases, most frequently diabetes mellitus and 

hypertension.[31,32] Microalbuminuria tends to be an 

indicator of the level of cardiovascular risk,[33-35] as an 

increased albumin excretion is considered to be a renal 

symptom of generalized endothelial dysfunction.[35,36] 

Recently association of resistin with urinary albumin 

excretion in nondiabetic patients with essential 

hypertension was shown.[37] In our study both our 

obese and non-obese patients with hypertension did 

not have statistically different microalbuminuria levels. 

Likewise, in our obese and non-obese hypertensives, 

we could not determine any correlation between 

microalbuminuria and resistin. This finding leads us to 

the conclusion that as hypertension exists obesity does 

not add any negative effect considering albumin 

excretion; and resistin levels are not related to 

microalbuminuria levels in hypertensives if they are 

obese or not. In conclusion, we may speculate that 

resistin may represent a link between obesity in 

hypertensive patients and resistin levels may be 

associated with serum CRP levels in hypertensives.  

 

Our study had some limitations. Resistin was not 

evaluated in different ages, different BMI and different 

blood pressures. We did not seperated our patients 
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according to their ages and their blood pressure. A real 

defect of our study was not mentioning the drugs and 

the duration of hypertension. Additionaly, increase in 

sample size of the groups were needed.  
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