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Objectives: To  investigate ~ whether  hypo-
adiponectinemia is present in ischemic stroke
patients.

Methods: This comparative study was carried out in
the Biochemistry Department, Ziauddin University,
Karachi, Pakistan in 2008. In this study, plasma
adiponectin concentration was measured by an
enzyme-linked immunosorbent assay in subjects
with and without ischemic cerebrovascular disease

(CVD).

Results: A total of 80 subjects were studied (40 patients
with CVD, and 40 without CVD as controls). The
mean plasma level of adiponectin of the 40 patients
with ischemic CVD was significantly lower than that
of the 40 subjects without CVD (4.36£0.21 pg/mL
versus 6.97+0.241 pg/mL; p=0.000). Decreasing
concentrations of adiponectin were negatively
correlated with infarction size in ischemic CVD
patients.

Conclusion: These data show that there are
significantly lower levels of plasma adiponectin in
patients with ischemic CVD. Moreover, adiponectin
is negatively correlated with infarction size in these
patients suggesting the possible role of adiponectin in
cerebrovascular disease.
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diponectin is secreted from adipocytes and has
possible role in inflammation. Adiponectin is a

30 KDa plasma protein (adipocytokine) secreted from
the adipocytes, which have insulin sensitizing, anti-
atherogenic, and anti-inflammatory properties.' Several
studies shows decreased adiponectin levels in insulin
resistance, obesity, type 2 diabetes, hypertension, and
coronary artery disease (CAD).** Adiponectin levels
are significantly lower in patients with CAD than in

Disclosure. Financial assistance was received from
Pakistan Science Foundation Project No: PSF/RES/S-
ZMU/Med (238)

245



Adiponectin and infarction size in CVD ... Jaleel et al

matched controls, suggesting a possible association
of reduced adiponectin in vasculopathic states.”®
The anti-inflammatory effects of adiponectin include
suppression of leukocyte colony formation, reduction
of phagocytic activity, and reduction of tumor necrosis
factor (TNF)-a secretion from macrophages.”® In tissue
cultures, adiponectin attenuates monocyte attachment
to endothelial cells by reducing the expression of
adhesion molecules on endothelial cells.” Adiponectin
also suppresses lipid accumulation in monocyte-derived
macrophages through the suppression of macrophage
scavenger receptor expression. An association between
circulating adiponectin levels and endothelial function
has been found in various animal studies suggesting
the possible role of adiponectin in inflammation.!*"
Although these findings indicate that adiponectin plays a
crucial role in the development of atherosclerosis, limited
studies have been carried out on plasma adiponectin
and ischemic cerebrovascular disease (CVD). Because
ischemic CVD is the second most common cause of
death in developing countries, more common than
cardiovascular disease,'* and the second leading cause of
mortality worldwide," a study of whether adiponectin
is involved in CVD is important. In this study, we
investigate whether hypoadiponectinemia is present in
ischemic CVD patients and relate it to infarction size.

Methods. This comparative study was carried out
in the Biochemistry Department, Ziauddin University,
Karachi, Pakistan in 2008. The study included 80
subjects between the ages of 50-70 years (40 with,
and 40 without CVD according to inclusion criteria),
age, gender, and waist-hip ratio matched selected from
Ziauddin and Liaquat National Hospitals, Karachi,
Pakistan. Amongst them, 21 were males, and 19
females. Informed consent was obtained from all
the subjects themselves or by their relatives as legally
required prior to participation in the study following
approval of the study by the Ethical Committee of
Ziauddin University. Convenient sampling was carried
out to recruit the subjects. Subjects were included from
the same socioeconomic status to avoid variations in
lifestyle and physical exercise, while smokers and alcohol
consumers were excluded from the study as they can
affect the adiponectin levels. Subjects suffering from an
acute or sudden focal neurological defect lasting >24
hours, and positive brain image lesions by CT, MRI, or
MRA examination were characterized as ischemic CVD
patients.” Patients were admitted to the neurological
wardsand attended to by specialized medical and nursing
staff. Blood pressure and temperature measurements,
blood chemistry, and nonenhanced brain CT scan were
performed for all patients on hospital arrival. The waist
and hip circumference were measured in duplicate using
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ameasuring tape. On the basis of waist-hip ratio, women
were classified as obese if the ratio is greater than 0.8, and
men if greater than 0.9."*" Excluded were patients with
a history of recent (within 2 weeks before admission)
infection, concurrent major cardiac, renal, hepatic, and
cancerous diseases, stroke due to aneurysmal rupture,
arteriovenous malformation, moyamoya disease, and
other vascular malformations, recent (within one
month) history of head trauma, transient ischemic
attack, intracerebral hemorrhage, 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 inflammatory markers and
CVD. Women on hormone replacement therapy,
smoking or alcohol consumers were also excluded from
the study.

Study protocol. Within 48 hours of onset of CVD,
fasting plasma samples were obtained and stored at
-80°C for subsequent assay. The plasma concentration
of adiponectin was determined by a commercially
available sandwich ELISA (human ADPN ELISA; from
Gesendet: Donnerstag (DRG instruments GmbH,
Marburg, Germany) with a detection limit of 0.2 pg/mL
and intra-assay and interassay coeflicients of variation
6.4% and 7.3%.' All assays for both standards and
samples were performed in duplicate on 96 well plates
according to indications and suggestions from the
manufacturers, and standard curves of the relationship
between optical density and molecule concentrations
calculated accordingly. Values of biomarkers were
expressed pg/ml (adiponectin). Fasting and random

lood glucose was carried out by glucose oxidase
method using a kit obtained from Merck, (Gesendet,
Germany)."” All the CT examinations were performed
on a CT Systec 3000 plus (GEC, Tokyo, Japan) scanner
with a 512 x 512-matrix display. A cerebral CT was
performed on all patients on admission; a second CT
was completed between the fourth and seventh day
after the patient’s inclusion in the study. In the second
examination, we determined infarct volume using the
appropriate software. Infarct volume was assessed in
cubic centimeters according to the formula 0.5 xax b
x ¢, where a and b represented the largest perpendicular
diameters measured on CT scan, and c the slice
thickness.'®

Statistical analysis. Data are shown as mean and
standard error of mean. Analysis was performed using
the statistical package for the Social Sciences (SPSS
version 12). A p-value was determined by Students t
test. Pearson correlation analysis was used to evaluate
the bivariate relationship between infarction size with
plasma adiponectin. P<0.05 was considered statistically
significant.
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Table 1 - Characteristics of subjects with and without cerebrovascular disease.

Characteristic Normal controls (n=40) Stroke patients P-value
(n=40)
Age (years) 58.02+0.890 58.15+0.865 0.920
Waist-hip ratio 0.82+0.005 0.83+0.005 0.843
Pulse/minute 75.40+0.487 89.00+2.767 0.000
Temperature C 98.35+0.075 98.16+0.063 0.053
Systolic blood pressure (mm Hg) 125.10+1.285 130.88+2.020 0.018
Diastolic blood pressure (mm Hg) 86.63+1.166 89.95+1.534 0.088
Fasting blood glucose (mmol/L) 5.33+0.115 5.58+0.208 0.300
Random blood glucose (mmol/L) 8.92+0.151 9.39+0.40 0.275
Adiponectin (pg/ml) 6.97+0.24 4.36+0.21 0.000

Values are expressed as mean and standard error of mean (SEM). Student’s t test is applied to obtain significance
P PP g

Table 2 - Correlation of adiponectin in subjects with and without cerebrovascular disease.

Groups WHR Pulse Temp Systolic BP Diastolic BP FBS RBS
Subjects without CVD
Adiponectin (r-value) 0.24 -0.14 0.05 -0.08 0.19 -0.10 -0.10
Significance (p-value) 0.13 0.37 0.72 0.62 0.90 0.50 0.51
Subjects with CVD
Adiponectin (r-value) -0.01 -0.21 0.07 -0.15 0.10 0.16 0.16
Significance (p-value) 0.91 0.19 0.64 0.33 0.53 0.31 0.30

WHR - waist-hip ratio, Temp - temperature, BP - blood pressure, FBS - fasting blood sugar, RBS - random blood sugar
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Figure 1 - Correlation coefficient of adiponectin versus infarction size
(adiponectin is expressed as pg/ml and infarction size as cm?).

Results. The clinical characteristics of our subjects
are shown in Table 1. The mean plasma level of
adiponectin was significantly lower in patients with
ischemic CVD than that of subjects without CVD. Of
the 80 subjects with and without ischemic CVD, no
significant difference was found in the 2 groups’ waist-
hip ratio, fasting blood glucose, random blood glucose,
systolic and diastolic blood pressure. A significant
negative correlation (r=-0.95, p=0.01) exists between
adiponectin, and infarction size in patients with CVD
(Figure 1). However, no significant correlation exists
between adiponectin and blood pressure (systolic and
diastolic), pulse, temperature, fasting and random blood
glucose in subjects with and without CVD (Table 2).

Discussion. The present study shows that plasma
adiponectin concentrations were significantly lower in
patients with ischemic CVD than without CVD when
matched for age, gender, and waist-hip ratio. Plasma
adiponectin has been involved in the development
of atherosclerotic disease and appears to have both
anti-inflammatory and antiatherogenic properties.
Efstathiou et al,® reported a highly significant inverse
relation between adiponectin levels and subsequent 5-
year mortality in stroke patients. They confirmed an 8-
fold increase in risk for individuals with low adiponectin
levels compared with those with the highest tertile of
adiponectin levels. Results of a study by Nishimuraetal,”
also support our study, as when adiponectin-deficient
(APN-KO) and wild-type (WT) mice were subjected to
one hour of middle cerebral artery occlusion followed
by 23 hours of reperfusion, APN-KO mice exhibited
enlarged brain infarction and increased neurological
deficits after ischemia-reperfusion compared with WT
mice. On the contrary, a study by Matsumoto et al,*®
showed thatnosignificant difference in the odds of stroke
between the lowest and highest adiponectin quartiles.
Chen et al, studied subjects with and without CVD and
found significantly lower levels of plasma adiponectin
in patients with ischemic CVD.# Similarly a study by
Bang et al’' shows hypoadiponectinemia in patients
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with intracranial atherosclerosis. The role of adiponectin
in CVD is still under debate. Hypoadiponectinemia
may cause the patients to lose the anti-inflammatory
capability required to antagonize the actions of
TNF -a that stimulates the release of cytokines, such
as interleukin 6.%>% Patients with hypoadiponectinemia
may, therefore, have less anti-inflammatory ability and
be more vulnerable to the development of ischemic
vascular disease.

In the current study, adiponectin appears to be
both potentially a marker of the extent of underlying
neurologic injury and a marker of persistent
inflammatory response. That adiponectin is partly a
marker for the extent of neurologic injury is supported
by the negative correlation between initial infarct
volume and adiponectin. Studies by Clark?** report a
negative correlation of adiponectin with infarction size.

In conclusion, the present report shows that plasma
adiponectin concentration is low in patients with
ischemic CVD, and it finds a possible close relationship
between adiponectin and infarct size. Further studies
may reveal whether serum adiponectin concentrations
hold prognostic information on risk of ischemic stroke
also in a prospective setting. The study has certain
limitations. We are unable to distinguish between
particular forms of adiponectin as it is not easy in the
human population and moreover, the ELISA technique
available to us is unable to distinguish between lower
weight and high molecular weight complexes of
adiponectin. The adiponectin levels can be estimated in
cerebrovascular disease patients at the time of admission
and again after every 3-6 months for 2 years, which may
reveal the prognostic importance of the adipocytokine.
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