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Background: Hypertension and type 2 diabetes mellitus (T2DM) are major health problems worldwide, associated with excess
morbidity and mortality. Serum adiponectin is a biomarker that is associated with type 2 diabetes and hypertension, higher levels are
protective while lower circulating levels are risk factors. Objective: To evaluate the adiponectin and lipid profile levels in normotensive
and hypertensive type 2 diabetic patients. Method: A case-control study of 510 participants included three groups: (150 type 2 diabetic
patients without hypertension, 210 type 2 diabetic patients with hypertension and 150 healthy control). The patients were randomly
selected based on World Health Organization (WHO) guideline. Results: The result revealed significant increased values of adiponectin
and high-density lipoprotein (HDL) and decreased serum cholesterol (TC), triglyceride (TG), low-density lipoprotein (LDL) and very lowdensity lipoprotein (VLDL) in control group when compared with diabetic normotensive and hypertensive patients groups (p<0.05).
The current study also found that the mean of serum TC, TG, LDL and VLDL were higher and decline in serum adiponectin and highdensity lipoprotein in hypertensive type 2 diabetic patients compared with non-hypertensive diabetic, although these were not
significant (P > 0.05). Hypertensive type 2 diabetic females and males had no significantly higher serum TC, TG, LDL and VLDL and
decline in serum adiponectin and HDL when compared with non-hypertensive diabetic females and males, respectively. Conclusion:
This study demonstrated that no significant differences of adiponectin and dyslipidemia in hypertensive type 2 diabetic compared
with non-hypertensive type 2 diabetic patients.
Keywords: Adiponectin level, lipid profile, Type-2 diabetes mellitus, Hypertension.

INTRODUCTION
Hypertension and diabetes mellitus are common diseases that
coexist with each other and constitute the most common risk
(1-3)
factors for coronary heart diseases (CHD)
. Hypertension is
well known as a common comorbidity in patients with diabetes
(4)
with its prevalence ranging from 60% to 80% . Hypertension
in the diabetic individual markedly increases the risk and
accelerates the course of cardiac disease. Diabetes mellitus
has been known to be associated with lipid disorders and
cardiovascular complications. Both diabetes mellitus and
hypertension alter lipid and lipoprotein metabolism and
(5)
increase the risk of coronary artery disease .
Adiponectin is a hormone act as anti-inflammatory,
improving the sensitivity of insulin and endothelial function and
has an anti-atherogenic effect. Decreased adiponectin
concentrations correlated with increase risk of coronary
(6)
diseases . Type 2 diabetes mellitus and hypertension present
with endothelial dysfunction and pro-inflammatory state which
favoring atherosclerosis. Some authors suggest that

decreased serum adiponectin concentrations are risk factors
(3)
for hypertension and type 2 diabetes mellitus .
MATERIAL AND METHOD
A case-control study which included 150 type 2 diabetic
patients (74 males and 76 females), 210 hypertensive type 2
diabetic patients (119 males and 91 females) who attended the
diabetes center at AL-Sader Medical City, Najaf, Iraq and 150
healthy control. All participants were aged 40 years and older.
The patients were diagnosed by specialist physicians based on
WHO guidelines. Patients with any other chronic diseases and
patients suffering from type 1 diabetes mellitus were excluded
from the study. Major selection criteria for diabetes was fasting
plasma glucose level of 126 mg/dL or greater and for
hypertension was the untreated hypertensive patients.
Standard blood pressure measurements were done using
mercury sphygmomanometer. A detailed history was taken and
the fasting estimation of serum TC, TG, LDL and HDL levels
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were done by using standard methods. Serum adiponectin
levels were analyzed by ELISA. The study protocol was
approved by Kufa Medical College Ethical Committee.
Statistical analysis
Student paired T-test and ANOVA test were done by using
SPSS 20 windows software (SPSS Inc., Chicago, IL, USA).
Values for the continuous variables are expressed as mean ±
SD and a level of P < 0.05 was considered as statistically
significant.
RESULTS
The anthropometric and biochemical parameters of the
individuals in normotensive diabetics, hypertensive diabetes
and healthy control groups are shown in table 1. The results
showed significantly decreased (P<0.001) in fasting serum
adiponectin and HDL concentrations in normotensive type 2
diabetic and hypertensive type 2 diabetic patients groups with
respect to normal control. Whereas, the TC, TG, LDL and
VLDL levels were significantly increased (P<0.001) in diabetic
patients without hypertension and diabetes with hypertension
when compared to normal control.
Table II shows Serum adiponectin and lipid profile
concentrations in T2DM patients with and without hypertension
groups. Serum adiponectin and HDL levels were decline,
whereas, TC, TG, LDL and VLDL levels were higher in
hypertensive type 2 diabetic patients compared with nonhypertensive type 2 diabetic patients, although all these
differences were not significant (P > 0.05).
Table III shows adiponectin and lipid profile concentrations
in T2DM females and males with and without hypertension.
Female and male patients in the T2DM with hypertension
groups had not significantly differences of adiponectin and lipid
profile concentrations as compared to the patients in T2DM
females and males without hypertension groups, respectively.
DISCUSSION
Adiponectin is a cytokine produced and secreted exclusively by
adipocytes, and it modulates several obesity-induced
pathophysiologic processes potentially involved in the
(7)
development of hypertension
. Adiponectin enhances
peripheral tissue insulin sensitivity and promotes fatty acid
(8)
oxidation
. In patients with obesity-related metabolic
(9)
disorders, improvements in insulin sensitivity
and fatty acid
(10)
metabolism
concurred with lowering of blood pressure (BP).
Adiponectin also stimulates the production of nitric oxide in
(11)
endothelial cells,
and attenuates smooth muscle cell
(12)
proliferation and migration
, which exert direct benefits on
the vascular system.
Moreover, adiponectin can inhibit the production and
(13)
activity of tumor necrosis factor in macrophages
and
suppress the generation and release of reactive oxygen
species. These anti-inflammatory and anti-oxidative properties
(14)
may also contribute to the prevention of hypertension
.
Despite the evidence of the excess risk associated with the
coexistence of HT and T2DM, very limited information exists
(15)
on the etiology for this coexistence
. Serum adiponectin was
inversely associated with lipid levels and marker of
inflammation, supporting the hypothesis that these factors
potentially mediate the protective effect of adiponectin against
hypertension. Prospective studies have indicated that
hypoadiponectinemia is an independent risk factor for type 2
(16, 17)
(18)
diabetes
and coronary heart disease
. The relation
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between adiponectin and BP or hypertension was less studied.
An inverse correlation between adiponectin and Systolic BP
and diastolic BP was found in cross- sectional studies of
(19, 20)
healthy individuals
. The results of this study showed
significant (p < 0.001) lowering in fasting serum adiponectin
hormone concentration for type 2 diabetic and type 2 diabetic
with hypertension groups with respect to normal control. These
(21-24)
results are in agreement with previous studies
.
The mechanism responsible for the decreased adiponectin
concentration in type 2 diabetes mellitus has been obscure.
TNF- is one of the candidate molecules responsible for causing
(25)
insulin resistance
. The expression and secretion of
adiponectin from adipocytes were significantly reduced by
TNF- in a dose and time-dependent manner via its promoter
activity. The expression of adiponectin mRNA was reduced in
the adipose tissue of insulin-resistant humans and rodents,
(26)
where TNF- production was increased
. Therefore,
increased TNF- might be partially responsible for the
decreased adiponectin production.
The present study found that there was a significant
increase (P<0.001) in serum TC, TG, LDL and VLDL in
diabetic patients with or without hypertension, while HDL –
cholesterol was declined significantly (P< 0.001) when
compared to normal control. The dyslipidaemia that is often
present in individuals with type 2 diabetes is characterized by
(27)
hypertriglyceridaemia, raised LDL and a low HDL profile
.
The overstimulation of lipogenesis at the liver due to
hyperinsulinaemic conditions is thought to be a critical
(28)
component of the overproduction of lipid in type 2 diabetes
.
These observations of dyslipidaemia in with diabetes mellitus
(29)
are in agreement with the finding of previous studies
. In
diabetic, patients without hypertension were low and not
significant differences in serum adiponectin levels (P< 0.05) as
compared to their levels in diabetic patients with hypertension
(30)
group, these findings confirmed previous observation .
The results also showed that there were higher and not
significant differences (P< 0.05) in serum lipid profile levels in
normotensive diabetic patients in comparison with
hypertensive diabetic patients group, findings are consistent
(29, 31. 32, 33)
with many studies
. The current study also revealed
that adiponectin levels and lipid profiles of normotensive type 2
diabetic male and female patients were higher and not
statistically different from those of hypertensive diabetic male
and female patients, respectively. It may be attributable to
gender differences in adiposity. In addition, it is also possible
sex-specific hormones, such as estradiol and testosterone,
may also explain the sex difference in the association of
(34, 35)
adiponectin with diabetes and hypertension in this study
.
CONCLUSION
The major findings of this study showed that plasma
adiponectin and lipid profile levels were not significantly
reduced in hypertensive type 2 diabetic patients when
compared with normotensive type 2 diabetic patients, also
plasma adiponectin and lipid profile levels were not
significantly different between normotensive type 2 diabetic
females and males and hypertensive type 2 diabetic females
and males, respectively. The current study demonstrated that
hypo-adiponectinaemia and dyslipidemia significantly existed
in normotensive and hypertensive type 2 diabetic patients
compared with normal control.
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Table 1. The anthropometric and biochemical characteristics baseline of patients and control
P. value

Variables

T2DM
without hypertension
(No.=150)

T2DM
with hypertension
(No.= 210)

Control
(No.= 150)

T2DM without
hypertension
vs. Control

T2DM with
hypertension
vs. Control

Age (y)

47.20± 6.07

49.1±6.45

47.22±6.63

0.978

0.008

28.79± 4.93
123.44 ± 11.58
79.1± 8.75
233.5 ± 35.28
224.63± 40.52
48.41±6.79
140.16± 37.00
44.92± 8.10
6.27± 2.49

30.77± 5.32
126.77 ± 17.15
81.98 ± 9.55
235.44± 35.26
229.90± 39.62
47.45± 6.48
142.00± 35.0
45.97± 7.92
5.48± 2.44

25.97± 5.03
118.3±4.2
78.5±3.3
152.63±20.39
117.36±18.85
72.2± 6.01
56.95± 21.82
23.47± 3.77
8.62± 2.85

P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001

P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
P<0.001

2

BMI (kg/m )
Systolic BP(mm Hg)
Diastolic BP( mm Hg)
TC (mg/dL)
TG (mg/dL)
HDL (mg/dL)
LDL (mg/dL)
VLDL (mg/dL)
Adiponectin (μg/mL)

Table II. Comparison between T2DM patients with and without hypertension.

Age (y)
BMI (kg/m2)
TC (mg/dL)
TG (mg/dL)
HDL – C (mg/dL)
LDL – C (mg/dL)
VLDL – C (mg/dL)

T2DM without hypertension
(No.=150)
47.2± 6.07
28.79± 4.93
233.50 ± 35.28
224.63± 40.52
48.41±6.79
140.16± 37.0
44.92± 8.1

T2DM with hypertension
(No.= 210)
49.10±6.45
30.77± 5.32
235.44± 35.26
229.9± 39.62
47.45± 6.48
142.00± 35.0
45.97± 7.92

Adiponectin (μg/mL)

6.27± 2.49

5.48± 2.44

Variables

P. value
0.005
P<0.001
0.987
0.221
0.181
0.968
0.22
0.442

Table III. Adiponectin and lipid profile concentrations in T2DM females and males with and without hypertension.
T2DM females
Variables

T2DM males
with
hypertension
(No.= 92)
50.02±6.8
30.29± 5.46
240.29± 36.35
228.0± 38.92
48.02± 6.28
146.10± 31.0

P.
value

Age (y)
BMI (kg/m2)
TC (mg/dL)
TG (mg/dL)
HDL (mg/dL)
LDL (mg/dL)

without
hypertension
(No.= 75)
46.6± 5.76
28.69± 5.2
239.80± 26.94
227.19± 42.63
48.14±6.88
140.51± 38.43

with
hypertension
(No.= 119)
48.31±6.13
31.08± 5.23
233.54± 34.21
230.6± 40.97
46.90± 6.59
140.15± 35.89

P.
value

0.001
0.055
0.291
0.899
0.989
0.311

without
hypertension
(No.= 74)
47.91± 6.33
28.95± 4.66
228.10± 36.48
223.20± 37.41
48.74±6.77
135.07± 38.6

VLDL (mg/dL)
Adiponectin(μg/mL)

45.43± 8.52
7.3± 2.39

45.60± 7.78
7.07± 2.56

0.899
0.355

44.12± 7.48
5.5± 2.16

46.63± 8.19
5.82± 2.29

0.199
0.388
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