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ABSTRACT

Background: Adiponectin is an adipocytokine with antidiabetic and antiatherogenic effects. The objective of this
study was to determine plasma adiponectin concentration in children and to evaluate association of adiponectin
with gender, obesity and lipid profile.

Material & Methods: This cross-sectional study was carried out in Department of Chemistry, Gomal University,
D.I. Khan, from June 2007 to August 2010. Eighty-three school children (6-11 years age) were randomly selected
among 1336 children. Height, weight and BMI of each child was calculated. Fasting blood sample was taken for
plasma adiponectin by ELISA.

Results: Out of 83 children 23(27.71%) were normal weight and 60 (72.28%) obese children. Gender-wise
48(57.83%) were boys and 35(42.16%) girls. Plasma adiponectin in normal weight children was within laboratory
range. It was 21.50ug/ml and 20.89ug/ml in boys and girls respectively reflecting non-significant gender differ-
ence. In obese children it was 20.38 ug/ml and 25.56 ug/ml in boys and girls respectively, showing significant
gender difference (p<0.01). There was no significant difference between adiponectin concentration of normal
weight and obese boys (p>0.05), however, obese girls had significantly higher levels compared to normal weight
girls (p<0.05).

Conclusion: Significant difference in plasma adiponectin level was noted in obese and normal weight girls.
Sex-discordant association with adiponectin was observed mostly in obese boys and girls and expressed favor-
able lipoprotein levels.
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INTRODUCTION

Adiponectin is an adipokine produced exclu-
sively by white adipose tissue (WAT) and plays an
important role in obesity related morbidities like
metabolic syndrome and cardiovascular disease
(CVD). It is known to play an important role in the
pathogenesis of obesity, type 2 diabetes mellitus and
coronary artery disease (CAD)."?

WAT is now regarded as an endocrine organ,
secreting a number of hormones called the adi-
pokines. Its role as a hormone secreting organ was
established in 1994 with the discovery of leptin as
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a secreted protein of adipocytes.® Approximately
20-30% of all genes in WAT encode secretary pro-
teins.* WAT has a number of cells including preadi-
pocytes, adipocytes and stroma vascular cells. Bone
derived macrophages are also present in WAT and
contribute to the development of systemic inflamma-
tion and insulin resistance.®®

Massive increase in the fat mass in obesity
leads to dysregulation of circulating adipokines that
may be responsible for obesity related complica-
tions. Adiponectin is the only adipokine that is down
regulated in obesity. Plasma adiponectin levels are
negatively correlated with the body mass index.”
Plasma adiponectin levels show strong negative
relationship with the visceral (not subcutaneous)
intra-abdominal fat mass.®*°

Circulating concentration of adiponectin is
affected by a number of physiological factors like
age, gender and puberty.’®!" Adiponectin levels
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are twofold higher in the newborn babies reflecting
positive association with birth weight and BMI.'213
Adiponectin level increases with gestational age
showing positive association with fetal obesity.'*'®
Adiponectin levels decrease during early child-
hood and this is related to postnatal weight gain.
A reversal of the positive to negative association
usually occurs at some time during childhood.?
Plasma adiponectin levels are significantly higher in
female subjects than males indicating the effect of
sex hormones on circulating adiponectin.’'® Girls
have larger visceral fat mass despite similar waist
circumference; this could explain the relative insulin
resistance in girls than boys.'® Adiponectin levels
tend to decrease in puberty which is usually associ-
ated with the development of insulin resistance.?

Elevated adiponectin levels are observed in
certain physiological conditions like weight loss
in obese subjects.?' Higher adiponectin levels are
observed in pathological conditions associated with
inflammation like pregnant women with preeclamp-
sia,? arthritis?® and end stage renal disease.?*

Reduction in the circulating adiponectin levels
are expressed in pathological conditions as in obe-
sity,' cardiovascular disease® and type 2 DM.2¢

Plasma adiponectin concentration may be un-
related to the current body size of both the boys and
girls and in opposite direction, expressed as sex-dis-
cordant associations with adiponectin. This positive
relationship between body size and adiponectin
may be due to: the complex hormonal regulation of
adiponectin secretion, degradation and clearance.?”
The inhibitory effects of androgens and stimulatory
effects of estrogens on adiponectin secretion would
explain the higher adiponectin level in girls than
boys. Increased adipocyte arometase activity could
also possibly explain the higher adiponectin levels
in obese boys but not the lower adiponectin levels
in obese girls and obese adults.

Plasma adiponectin level is inversely related
to biochemical cardiovascular risk factors like total
cholesterol (TC), low density lipoproteins (LDL)
cholesterol and triglycerides (TG),?® and positively
associated with high density lipoprotein (HDL) cho-
lesterol.828 A number of studies suggest that high
adiponectin levels may be associated with lower risk
of CVD.?:%

The objective of this study was to determine
the plasma adiponectin concentration in primary
school children and to evaluate the association of
adiponectin to obesity, gender and lipid profile in
children.

MATERIAL AND METHODS

This cross-sectional study was carried out from
June 2007 to August 2010 in the primary schools

located in the municipality area of Dera Ismail Khan,
KPK, Pakistan.

A total number of 1336 school children (6-11
years age) were examined for this purpose. Thorough
clinical examination excluded those suffering from
chronic health problems. The study was approved
by the Gomal University Board of Advanced Studies
and Research and carried out according to the Guide
lines of the Ethical Committee. Written informed
consent was obtained from school children, their
legal guardians and heads of the institutions.

Height and weight of each child was taken ac-
cording to the standard anthropometric parameters.
Body Mass Index (BMI) was calculated according
to Quatelet’s Index. BMI number was plotted on the
CDCs Growth Charts 2-20 years for boys and girl to
get BMI for age percentile. Body mass status was
calculated according to World Health Organization,
1995 criteria (WHO, 1995). A child was declared
underweight, if his BMI-for-age percentile was <5th
percentile and normal weight if it remained between
5th and <85th, overweight between 85th and <95th
percentile and obese =95th percentile.

Fasting blood samples were collected
using disposable sterile syringes. Serum was
separated by centrifugation at 1600xg and stored
at -80°C for subsequent hormonal analysis. Serum
adiponectin levels were determined by enzyme
linked Immunosorbant assay (ELISA) using highly
sensitive Human Adiponectin ELISA, GenWay
Biotech, Inc, San Diego, CA.

RESULTS

The body mass status and gender distribution
of the sample is given in Table 1.

The mean adiponectin plasma concentration
in normal weight children was noted as 21.50 ug/
ml and 20.89 ug/ml in boys and girls respectively
reflecting non-significant gender difference. Plasma
adiponectin concentration in normal weight children
was within laboratory range (5-30 ug/ml) except a
boy with 37.65 ug/ml. (Table 2)

The mean plasma concentration of adiponectin
in obese children was noted as 20.38 ug/ml and
25.56 ug/ml in boys and girls respectively, showing
significant gender difference (p<0.01). (Table 3)
There was no significant difference between the
plasma adiponectin concentration of normal weight
and obese boys (p>0.05). However, obese girls had
significantly higher adiponectin level compared with
normal weight girls (p<0.05).

It is important to note that 11/83 children (one
normal weight and 10 obese children), had higher
concentration of adiponectin compared to normal
concentration (5-30 ug/ml). This finding is in contrast
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Table 1: Sample distribution of school children (6-11 years)

Body Mass Status Normal Weight Obese
Gender Boys Girls Boys Girls
N % % N % N %
Number of Children 14 16.86 9 10.84 34 40.96 26 31.32
Total 23 (29.06%) 60 (70.94%)
Table 2: Adiponectin profile of normal weight school boys (n=14) and girls (n=9).
Variable Mean + SD Min Max
Adiponectin (ug/ml) levels in Boys 21.50+5.94 11.60 37.65
Adiponectin (ug/ml) levels in Girls 20.89+3.11 15.60 2717
Table 3: Adiponectin profile of obese school boys (n=34) and girls (n=26).
Variable Mean *+ SD Min Max
Adiponectin (ug/ml) levels in Boys 20.38+9.71 12.69 59.45
Adiponectin (ug/ml) levels in Girls 25.56+10.31 12.31 55.24

with the usual finding that obese children have lower
plasma adiponectin concentration as compared to
the normal subjects. Adiponectin concentration in
these cases with altered plasma level, ranged from
37.00 ug/ml in normal weight children to 59.45 ug/
ml in obese boys, and 40.13 ug/ml in obese girls;
referred to as sex-discordant associations with
adiponectin and is seen both in boys and girls sep-
arately and in opposite direction.

A significant increase (p<0.01) in adiponectin
concentration was noticed in obese as compared
to normal weight children. No significant difference
(p>0.05) was observed in adiponectin levels in
obese boys as compared to normal weight boys
while the levels increased significantly (p<0.05) in
obese girls as compared to normal weight girls.

DISCUSSION

The goal of the present study was to evaluate
the association of obesity, age and gender with
plasma adiponectin, and lipid profile in children.
Circulating adiponectin levels in the normal weight
children were observed within laboratory range (5-30
ug/ml) with no significant gender difference. Plasma
adiponectin level in obese children was not reduced,
instead, it was observed to be higher in a number
of cases (10) to the tune of 59.45 ug/ml. The altered
plasma concentration of adiponectin was observed,
both in obese and normal weight boys and in op-
posite direction i.e. sex-discordant association with
adiponectin.

Assessment of plasma adiponectin concentra-
tion has been carried out by a number of researchers
from neonates to adults, some have observed the
gender difference to exist while others has not. The

findings of Bottner et al®*® are not in agreement with
the findings of the present study. They reported
gender differences to exist in both normal weight
and obese children. They investigated 200 normal
weight children aged 7.9-17.9 years and noted a
tendency towards lower adiponectin levels in boys as
compared to girls. In boys, there was a remarkable
decline in adiponectin levels with the progression of
puberty compared to girls. Their study also included
135 obese children aged 3.4-17.6 years. Adiponectin
levels were significantly lower in obese as compared
to normal weight children. These differences were
more pronounced in adolescents than pre-pubertal
children.

Chu et al®' evaluated 1248 children in Taipei,
Taiwan, for association of plasma adiponectin level
with metabolic risk profiles and insulin resistance.
Boys had lower adiponectin levels than girls. Circu-
lating levels of adiponectin were positively correlated
with HDL-C in both boys and girls, but negatively
correlated with BMI, leptin and insulin resistance.
Boys had higher cholesterol, TG and systolic blood
pressure (BP).

Hassan et al*? assessed adiponectin and its
association with BP and anthropometric markers
in obese Egyptian children, aged 7-11 years. Their
cross-sectional survey involved 2083 children. The
sample included 124 obese children. Reduction in
the adiponectin level was noted in obese children.

Reduction in the circulating adiponectin levels
among obese children can be explained further by
the changes in BMI in a pediatric population based
cohort by Nishimura et al.® They carried out a 3 year
prospective cohort of 268 boys and 251 girls aged
9-10 in Inasaitama, Japan. Median BMI significantly
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increased from baseline to follow-up in boys from
17.1 to 18.3 kg/m2 (p<0.001) and in girls from 16.5
to 18.5 kg/m2 (p<0.001), respectively. Adiponectin
values significantly decreased from baseline to
follow up in boys (13.5 to 8.9 pg/ml, respectively)
(p<0.001) and in girls (12.4 to 9.5 pg/ml, respec-
tively) (p<0.001).

The present study also revealed sex-discordant
association with adiponectin both in normal weight
and obese children. Circulating adiponectin level
was largely unrelated to their body size. Significant
associations were seen in boys and girls separately
and in opposite directions. Sex-discordant associ-
ation with adiponectin was also been observed by
Ong et al.™®

Kern et al** noted that plasma adiponectin
and adiponectin mRNA were highly correlated with
each other (r=080, p<0.001) and obese subjects
expressed significantly lower levels of adiponectin.
However, a significant sex difference in adiponectin
expression was observed, especially in lean subjects.
On comparison of women and men of the same BMI,
the women has a twofold higher percent body fat, yet
their plasma adiponectin was 65% higher than men.
Subjects, who were insulin sensitive, demonstrated 2
fold higher adiponectin than Insulin resistant cases.
Discordant subjects expressed the lowest level of
TNF-a from their adipose tissues.

Various reasons are given for the discordant
associations with adiponectin including; complex-
ity in the hormonal regulation of the adiponectin
secretion, degradation and clearance. Visceral ad-
ipose tissue mostly secrete adiponectin, girls have
larger central mass than boys, despite similar waist
circumference.®3® Stimulatory effect of estrogen
and inhibitory effect of androgen would explain the
higher concentration of adiponectin in girls than
boys.?” Insulin may stimulate adiponectin or mRNA
expression in adipocytes in these children.3¢

CONCLUSION

Adiponectin is an adipokine dysregulated
in obesity and is important biomarker in obesity
related complications. Sex-discordant association
with adiponectin was seen mainly in obese children
and is reported to protect the subjects from type 2
diabetes mellitus and cardiovascular disease. This
was reflected in the lipid profiles of obese children
with elevated level of adiponectin.

Measurement of plasma adiponectin level in
obese children and improving its level by weight re-
duction and life style changes will help in preventing
obesity related complications in future as adults.
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