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Abstract

Background: Adiponectin is a protein produced exclusively by adipose tissue; the reduced level of which has been shown
to be involved in a variety of obesity-related disorders, such as insulin resistance and diabetes, in different ethnic groups.
This cross-sectional study was conducted to determine adiponectin level and its association with insulin sensitivity in 20
adult overweight type-2 diabetic and 20 healthy over-weight non-diabetic Iranian men for the first time.

Methods: Body fat mass (Bio-electric impedance), serum level of adiponectin (ELISA), fasting blood sugar and fasting in-
sulin were measured. Insulin sensitivity was calculated using QUICKI.

Results: As expected, the mean adiponectin concentration was lower in diabetics (7.7 £3pg/ml) than non-diabetics (8.1 +
2pg/ml); however, the difference did not achieve statistical significance (P= 0.5). Adiponectin negatively correlated with fat
mass. This correlation was stronger in diabetics with a higher fat mass (r= -0.3 in diabetics vs. r=-0.01 in non-diabetics; p:
N.S.). Adiponectin positively related with insulin sensitivity in both groups, although this relation was only statistically sig-
nificant in non-diabetics (r=+0.5; P=0.04). The relation between insulin sensitivity and mean of adiponectin level was mar-
ginally significant even after adjustment for group (diabetic and non-diabetic), age and fat mass.

Conclusion: Our findings are consistent with the studies on different ethnic groups which have indicated lower adiponectin
levels in diabetics. Also our results confirm the relationship between a low adiponectin level and insulin sensitivity reported
in earlier studies.
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Introduction ponectin expression with accompanying improve-
Adiponectin is a 244-amino acid cytokine, dis- ments in insulin sensitivity in different ethnic
covered in 1996 (1), exclusively produced by groups (5, 6). The existing information indicate
mature adipocytes of white adipose tissue, and that reduced plasma levels of adiponectin may
it occurs in remarkably high concentrations of be an important factor in the issue of obesity
about 5 to 30 pg/mL in human blood, account- and its associated inflammatory disorders, such
ing for 0.01% of the total serum protein (2). This as insulin resistance and type 2 diabetes (7-9).

novel protein appears to have a central role in Not much information is available about adi-
the metabolic syndrome in addition to having anti- ponectin in Iranians on the one hand, and its re-
atherogenic and anti-inflammatory properties (3, lation to insulin resistance on the other. The ob-
4). Interestingly, in sharp contrast to most adi- Jectives of this study were to determine for the
pokines, although adiponectin is exclusively syn- first time, the level of adiponectin and any re-
thesized by adipocytes, its expression and serum lationship between adiponectin and insulin sensi-
concentrations have been found to decrease in a tivity, in two groups of overweight diabetic and
variety of obese, insulin-resistance, hyper-insu- non-diabetic Iranian men, who are at growing
linemia and hyperglycemia states. On the other predisposition to insulin resistance and diabetes.

hand, weight loss results in an increased adi-
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Materials and Methods

Subjects The required sample size was cal-
culated for the significant level of 95% with 80%
power of test and including 15% possibility for
attrition rate. A total of 40 overweight adult men
(20 type 2 diabetics and 20 non-diabetics) were
recruited for this cross sectional study. Diabetic
subjects were selected from the over-weight
(BMI= 25-29.9) patients of the Diabetes Clinic of
Shariaty Hospital, Tehran, with a medical re-
cord from 2001 till 2005, consulting the Clinic
for regular checkups. The patients were chosen
if they were not receiving insulin, TZDs and any
androgenic hormones. Healthy non-diabetic over-
weight (BMI= 25-29.9) adult men where chosen
from the general population in autumn 2005.
All the subjects gave their informed consent
prior to any measurements and blood sampling.
Anthropometric measurements Height was
measured with Seca height rod (0.5 accuracy),
without shoes, and weight with Seca weight scale
(100 g accuracy), with light clothes and without
shoes. Also fat mass and fat-free mass were
measured with body stat 1500 (Britain).

Blood sampling  Fasting blood samples were
collected from brachial vein in sitting position
at the hormone laboratory of Endocrine and
Metabolic Research Center (EMRC). Serums were
immediately separated and stored at -80° until the
assays were performed. Fasting blood sugar (FBS),
and fasting insulin was measured using IRMA.
Percent of insulin sensitivity was determined by
the quantitative insulin-sensitivity check index,
QUICKI= (1/1 ogfastinginsulin (mU/ml)+logFBS
(mg/dL)) (10). For measuring adiponectin levels
ELISA (adipogene, Germany) was used.
Statistical analyses Independent t-test was
used to compare the means of variables between
diabetic and non-diabetic groups. The correla-
tions between variables were determined using the
bivariate correlation test. Multiple regression was
used to determine the simultaneous effect of group,
age, fat mass and QUICKI on the mean of adi-
ponectin level.

Results

Table 1 shows the descriptive anthropometric and
biochemical features of the study groups. The
average duration of diabetes was 11 yr in the dia-
betic group. As expected, the mean adiponectin
concentration was lower in diabetics (7.7+3pug/ml)
than non-diabetics (8.1+ 2pg/ml); however, the
difference was not statistically significant (P=0.5).
Despite fairly similar BMIs of the groups, dia-
betics had a significantly higher fat mass than
non-diabetics, which was independent of age
(26.6+ 2.3% vs. 22.9+£2.6; P< 0.05) (Table 1).
The correlations between adiponectin and inde-
pendent variables are shown separately in Table
2. Adiponectin negatively correlated with BMI
and fat mass in both groups, however, not statisti-
cally significant. Interestingly, adiponectin related
positively with insulin sensitivity in both groups,
although this relation was only statistically sig-
nificant in non-diabetics (r= +0.5; P= 0.04).
After adjustment for group (diabetic and non-
diabetic), age and fat mass coefficient of regres-
sion for QUICKI was 30.8 with standard error of
17.5, this coefficient was marginally significant
with 90% confidence level, so that each 0.01 unit
increase in QUICKI will result in 0.3 pg/ml rise
in adiponectin level (Table 3).

Tablel: Descriptive statistics of the study groups

Variable Diabetics Non-Diabetics
(n=20) (n=20)
Age (yr) 47.5 (8.4) 35.9(6.4)
BMI(kg/m?) 27.7(1.7) 27.8 (1.3)
Fat mass (FM) % 26.6 (2.3) 229 (2.6) *
Fat Free mass% 73.4(2.9) 77 (2.7) *
FBS (mg/ml) 192.35 (56) 96.5 (15.6) *
Fasting insulin
0.4(0.2) 0.3(0.1)
(uIU/ ml)
QUICKI 0.31(0.02) 0.36(0.03) *

Data are mean values (SD).
* P<0.001 compared with diabetics
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Table 2: Correlations between adiponectin and independent variables

Independent variable Diabetics Non-diabetics

r P r P
BMI (kg/m?) -0.2 0.5 -0.3 0.3
FM% -0.3 0.2 -0.01 0.9
FBS(mg/ml) +0.1 0.6 -0.2 0.3
Insulin(uIU/ ml) -0.1 0.3 -0.3 0.1
QUICKI +0.1 0.6 0.5 0.04*

*Correlation significant at P< 0.05

Table 3: Regression result for adiponectin as dependent variable

Independent variable Coefficients Sig.
B Std. Error
Group 253 1.300 .847
Age 127 .061 .044
fat mass1 =213 .163 .199
QUICKI1 30.817 17.583 .088
Constant -2.558 8.350 761
Discussion sized by adipocytes. This property of adiponectin,

This is the first study to report the adiponectin
level in Iranian diabetic and non-diabetic men.
We observed that diabetic subjects had rela-
tively a lower level of adiponectin. This finding
is consistent with the studies on different ethnic
groups, such as Pima Indians, who have high
propensity for obesity (11), Asian Indians (12)
and Japanese population (13), all of which had
revealed that type 2 diabetes mellitus is associ-
ated with lower plasma adiponectin levels.

As expected, adiponectin shows negative rela-
tions with BMI and fat mass, although, proba-
bly, due to the limited range of chosen BMI for
this number of subjects (n= 20) in each group,
this relation was not found to be statistically sig-
nificant. Several clinical, epidemiological and ani-
mal studies have shown a decrease in adiponectin
by increasing body weight and fat mass% (14-
17), although adiponectin is exclusively synthe-
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as its other features, is in sharp contrast to other
adipose tissue-derived proteins.

Interestingly, adiponectin positively relates with
QUICKI, the relation being significant in non-
diabetics (P= 0.04). This confirms the strong re-
lationship between a low adiponectin level and
insulin resistance and dyslipidemia reported in ear-
lier studies (13, 16). On the other hand, animal
studies on adiponectin knock out mice have shown
severely reduced insulin sensitivity (18, 19). De-
creased adiponectin levels, regardless of body fat
mass, confer a substantially increased risk for dia-
betes and cardiovascular disease, suggesting that
adiponectin may even contribute directly to the
pathogenesis of these diseases (20).

These findings might be explained by the stimu-
latory effect of adiponectin on insulin receptor ty-
rosine kinase activity and the tyrosine phos-
phorylation of insulin receptor substrate-1 (21).
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In turn, insulin has been shown to serve as an
inhibitory regulator for circulating adiponectin
based on in vivo and in vitro studies in humans
and rodents. Our results also show a negative
correlation between adiponectin and fasting in-
sulin. On the other hand, experimental studies
on mice have also revealed that adiponectin is a
potent insulin enhancer, linking adipose tissue
and whole-body glucose metabolism by enhanc-
ing the suppression of hepatic glucose produc-
tion (22). Indeed, adiponectin might be involved
in the improvement of glucose metabolism via
stimulating fat oxidation and reducing plasma
triglyceride (23, 24).

Due to our study design, which is a cross-sec-
tional one, we can not determine the cause and
effect relationship between adiponectin and in-
flammatory obesity-related conditions such as,
type 2 diabetes, or judge whether a reduction in
adiponectin precedes the disorder. Neither can we
determine whether or not it has the potential to
predict the development of the above disorders
by interfering with the inter-regulatory path-
ways among adipocytokines, as it is claimed by
some researches (20, 23).

We recommend strongly that prospective studies
in a cohort of overweight and obese subjects
with a high risk of diabetes be undertaken to es-
tablish what changes may occur in adiponectin
levels in association with other adipocytic deter-
minants of insulin sensitivity and glucose me-
tabolism involved in development of diabetes.
In conclusion, our results are in accordance with
the earlier findings which indicate adiponectin
as one of the metabolic factors intertwined in
the complex metabolic environment that char-
acterizes insulin resistance. Further longitudinal
studies may provide us with better understanding
about the predictive role of adiponectin in de-
velopment of insulin resistance, diabetes and
other sub-clinical chronic inflammatory disorders.
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