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Abstract: Atherosclerotic cardiovascular and cerebrovascular disease are the major causes of disability in
western as well as developing countries. Even though adiponectin is associated with many traditional
cardiovascular risk factors, studies comparing serum adiponectin levels in cardiovascular and cerebrovascular
disease (CVD) are scarce. To compare the serum adiponectin levels in patients with ischemic heart disease
versus 1schemic stroke. Experimental Study. 120 subjects (40 controls, 40 patients with 1schemic stroke and
40 patients with 1schemic heart disease (IHD) age, sex and waist lup ratio matched ) were selected according
to inclusion criteria from Ziauddin University Hospital. Baseline characteristics were determined and serum
adiponectin was done on ELISA. Bloed glucose and lipid profile was done by kit methods. Serum Adiponectin
levels decreases significantly (P<0.001) in ischemic heart disease (THD) compared with ischemic stroke
patients (IS). Blood lipid levels also mcreases significantly (P<0.05) in IHD patients compared with IS patients
and controls. Conclusion: Adiponectin has significant role in cardiovascular disease compared with

cerebrovascular disease.

Key words: Adiponectin - ischemia - stroke - lipid profile

INTRODUCTION

Type 2 diabetes is considered the sixth leading cause
of death m the United States, with most of these deaths
attributed to cardiovascular disease [1]. Patients with type
2 diabetes mellitus have a significantly higher risk for
cardiovascular disease than those without diabetes.
Stroke is the second leading cause of death worldwide
and a major cause of long-term disability [2]. Inflammation
plays an important role in ischemic cardiovascular and
cerebrovascular diseases.

Adiponectin, an adipose tissue—specific plasma
protein plays an important role in regulating energy
homeostasis, glucose and lipid metabolism and
antiinflammatory responses in the vascular system [3-5].
This novel molecule has been implicated in the
development of atherosclerotic cardiovascular (CV)
disease. Low plasma concentrations of adiponectin
have been associated with type 2 diabetes, myocardial
Infarction (M) and ischemic stroke [6-9]. Data from animal
and human studies suggest that this adipocytokine has
insulin-sensitizing, antiatherogenic and antiinflammatory

properties [2]. Potential mechanisms of adiponectin
include its inhubition of smooth muscle cell proliferation,
monocyte adhesion to endothelium and macrophage
uptake by LDL [9].

Limited studies have been carried out to compare
serum adiponectin levels in ischemic cardiovascular and
ischemic cerebrovascular disease. The objective of this
study is to determine and compare the levels of
adiponectin and lipid profile in 1schemic cardiovascular
disease and ischemic cerebrovascular disease in diabetic
patients.

MATERIALS AND METHODS

The study included 120 subjects between the age of
50 and 70 years, who were selected from Ziauddin
Hospital, Karachi. Informed consent was obtained from all
subjects themselves or by relatives as legally required
prior to participation m the study following approval of
the study by the Ethical Committee Ziauddin University.

120 subjects were divided mto three groups. Each
group comprised of forty subjects. First group comprised
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of forty controls, second group was of patients suffering
from ischemic stroke and third group comprised of
patients suffering from ischemic heart disease. Known
diabetic patients were included in second and thurd group.
Cases and controls were matched for age, sex and waist
hip ratio. Waist and hip circumference was measured in
duplicate using a measuring tape. On the basis of waist /
hip ratio, women are classified as obese if the ratio is
greater than 0.95 and men if greater than 0.85. Diagnosed
cases of angina and myocardial infarction were taken on
the basis of chest pain, ECG changes 1.e. ST elevation and
(Q wave inversion and biochemical markers 1.e raised levels
of Troponin T, CKMB, AST and LDH.

Excluded were patients with cardiovascular disease
other than MI and angina, history of recent (within 2
weeks before admission) infection, concurrent major
cardiac, renal, hepatic and cancerous diseases, stroke due
to aneurismal rupture, arteriovenous malformation,
moyamoya disease and other vascular malformations,
recent (within 1 month) history of head trauma, transient
1schemic attack, CT/MRI results that were inconclusive
for the lesion location, coronary artery disease (CAD),
collagen disease or acute viral infections because such
conditions could increase the levels of inflammatory
markers, potentially modifying the relationships between
mflammatory markers, [HD and stroke. Women on
hormone replacement therapy, smoking or alcohol
consumers were also excluded from the study.

Study protocol: 10 ml of the venous blood sample was
taken after an overmight fast, 5ml was kept in sodium
fluoride tubes to assess fasting blood glucose and
remaining 5 ml was centrifuged to obtain serum which
was stored at -2045°C to analyze lipid profile, serum
adiponectin levels. Subjects were given 75 g glucose in
250 ml water and blood samples obtained to determine
random blood glucose. Serum adiponectin levels were
determined by Kit from Gesendet: Donnerstag (DRG
instruments GmbH), Germany and samples were analyzed
by ELISA [10]. Fasting and random blood glucose was
done by glucose oxidase method using kit obtained from
Merck [11]. Trglycerides [12], cholesterol, LDL
cholesterol, HDL cholesterol [13] were also done by kits
obtained from Merck.

Statistical analysis: For quantitative variables mean and
standard error of mean was determined. P value was
obtained by analysis of variance (ANOVA). Post hoc test
was applied to compare the groups. P value<0.05 was
considered significant.
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RESULTS

The study comprised of 120 subjects. Amongst them
40 controls, 40 subjects with Ischemic Heart Disease
(THD) and 40 with Ischemic Stroke (IS) were compared for
serum adiponectin and blood lipid levels. Age, sex and
waist hip ratio was comparable i three groups.

Serum adiponectin level decreases significantly
(P<0.05) i IHD patients compared with IS patients and
controls. Serum cholesterol, DL, triglycerides and fasting
blood glucose mereases significantly (P<0.05) m [HD
group compared with IS group and controls. Similarly
HDL level decreases significantly in THD group compared
with IS group and controls. Serum adiponectin level
decreases significantly (P<0.03), fasting and random
blood glucose mcreases significantly (P<0.05) in 1schemic
strolke patients compared with controls.

DISCUSSION

This study focuses on serum adiponectin levels in
patients with ischemic heart disease and ischemic
cerebrovascular disease. Serum adiponectin  levels
decreases significantly in both groups compared with
controls, while adiponectin levels decreases significantly
in ischemic heart disease compared with ischemic
cerebrovascular disease. Adiponectin is an adipocyte-
derived plasma protein (adipokine) that accumulates in
injured arteries and has potential antiatherogenic
properties. Hypoadiponectinemia can cause endothelial
dysfunction by decreasing msulin sensitivity. Plasma
adiponectin level was decreased in the prediabetic insulin-
resistant phase in rhesus monkeys (Macaca mulaita),
hypoadiponectinemia might play a causative role in the
development of [14]. Second,
hypoadiponectinemia may be directly linked to early
atherosclerotic vascular damage and a subsequent

mnsulin  resistance

endothelial dysfunction. Experimentally, Ouchi et al. [15]
showed that adiponectin inhibited TNF-¢-induced
expression of endothelial adhesion molecules
endothelial and that
atherogenic transformation of macrophage to foam cells
by suppressing scavenger receptor expression [16].

Tt is thought to be involved in suppressing the

n

cells adiponectin = reduced

proliferation and migration of vascular smooth muscle by
decreasing the effects of various growth factors. Studies
have demonstrated that adiponectin levels mn patients
with diabetes and existing coronary artery disease are
significantly lower than in patients without coronary
artery disease and it has been related to insulin resistance,
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Table 1: Adiponectin and blood lipid levels in ischemic heart disease and

ischemic stroke

Ischemic Ischernic

Controls stroke heart disease  P-value
Serum adiponectin - 12.46+0.56  7.69H0.36%  3.98+0.27+% 0.001
(ng/dl)
Fasting blood 4.92£0.07 7.76£0.17%  9.45+0.26%$ 0.001
Glucose (mmol/1)
Random blood 7.94+0.21 12.87+0.32% 13.38+0.26% 0.001
Glucose (mmmol/l)
Triglvcerides 1.84+£0.28  1.92+0.61  4.82+1.50%$ 0.001
(mmol/1)
Cholesterol 469041 4.82+1.10  7.5441.54*§ 0.001
(mmol/T)
LDL cholesterol 2.57+£0.67  3.11£0.94  4.55£]1.40*$ 0.001
(mmol/T)
HDL cholesterol 1.72£0.35  1.17+0.36%  0.79+0.12*%$ 0.001
(mmol/T)

* Significant compared with controls

$ Significant compared with Ischemic Stroke

+The values are shown as mean and standard error of mean. P = 0.001 value
was obtained for all parameters using ANOVA. Post hoc test was then

applied to compare the groups. P<0.05 was considered significant

with levels sigmficantly lower in patients with than
without diabetes. Tt also has increased insulin sensitivity
and suppressed hepatic glucose preduction [17]. Study
conducted by Engeli, [18] found out that in type 2 diabetic
patients who are susceptible to atherosclerosis plasma
concentration of adiponectin are decreased. Siumilar study
by Diez et al. [19] decreased serum adiponectin level was
observed in patients with coronary artery disease when
compared with normal controls. Another study carried out
by Kojima et al. [20] n which serum adiponectin levels
were measured in patients with acute myocardial
infarction on admission. It was observed that level of
adiponectin decreased significantly in these patients
compared with controls. Controversial reports on whether
adiponectin levels are mdependently associated with
stroke or brain infarction are being published. The use of
adiponectin as a cerebrovascular disease predictor may be
premature [21] (published online).

The results of present study also confirms that
triglycerides and cholesterol levels were significantly
higher (P<0.05) in diabetic patients with ischemic heart
disease as compared to ischemic stroke patients and
controls (Table 1). LDL cholesterol increases and HDL
cholesterol decreases in diabetic patients with ischemic
heart disease. Blood and triglycerides
levels reflect plasma free fatty acid levels in any subjects.

cholestercl

The free fatty acid mduced insulin resistance 1s
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physiologically important during starvation by preventing
carbohydrates for oxidation in nervous system and during
pregnancy. This well recognized accelerated starvation
pattern provides carbohydrates for the growmg fetus.
Low Density Lipoproteins (ILDL) and high density
lipoproteins (HDL) are major determinants of cholesterol
transporters i human plasma. The pre- atherogenic role
of LDIL-cholesterol and HDI. cholesterol are high
biological predictors of cardiovascular disease [22, 23].
HDL-C is considered as the single major risk factor for
predicting the nisk of atherosclerosis and coronary
artery disease (CHD) [24]. Rise in HDL cholesterol and
decrese sp in DL cholesterol reduce the incidence of
coronary artery disease.

CONCLUSION

This study supports that adiponectin has more
significant role in ischemic cardiovascular disease
compared with ischemic cerebrovascular disease.
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