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Abstract

Background: Evidence base indicate that insulin resistance (IR) is common among adolescents and related
to Diabetes Mellitus (DM). The serum visfatin is adipocytokine derived from visceral fat that may represent
a novel IR of metabolic syndrome include DM type II. Therefore, it is necessary to determine the role of
serum visfatin and IR in non-obese adolescent. Also this role could help to illustrated more effective early
detection for DM type II in non-obese adolescents.

Objective: The current study aimed to evaluate serum visfatin and IR in non-obese adolescents and
determine its association.

Method: In cross-sectional study we recruited 155 normal weights between aged 13-18 years. Laboratory
measurements were included triglyceride, fasting blood sugar, insulin and visfatin, also IR index calculated
by homeostasis model assessment (HOMA). Anthropometric measurements were included height, weight,
bicep and tricep skinfold thickness.

Results: Most of subjects were girl 114 (73.55 %). The mean of serum visfatin level was 57.72 ng/ml (range:
0.26-876.2 ng/ml) and HOMA level was 2.26 (range: 0.13-13.4). Non-obese adolescents were found IR.
Serum visfatin was not statistical significant with IR (OR,4= 3.23 (95%CI: 0.84-12.45), p= 0.098). All lipid
profile (bicep, tricep skin fold thickness and triglyceride) were not affected to IR in non-obese adolescent.

Conclusions: Serum visfatin in non-obese adolescent is independent to IR. IR usually occurred with obese
adolescent, but in this study also occurs with non-obese. The key point is lipid profile does not affect to IR

status.
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Introduction

The increasing of insulin resistance (IR) is an
important problem during adolescent. Also, adolescent
is associated with decreased sensitivity to insulin.(’:?)
Furthermore the IR appears to be associated with an
increased risk factors of metabolic syndrome especially
Diabetes Mellitus (DM) type I1.1-?) IR as well as insulin
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deficiency have been shown to be strong predictors
in the future development of DM type I1.3-) A clear
definition of normal physiologic changes in IR that
occur during puberty is necessary before an etiologic
association between IR and metabolic syndrome can be
considered in this age-group.®® Hence research about
IR in adolescent is paramount importance in preventing
DM type II related mortality and morbidity in adults.(%!0)

Visfatin, is an adipocytokine that was highly
expressed in visceral fat and was originally isolated as
a secreted factor that synergizes with interleukin-7.(!1)
Visfatin is proposed as significant pro-inflammatory
mediators, which also interfere with the regulation
of insulin sensitivity.'” Visfatin directly binds to
and stimulates the insulin receptor, exerting insulin-
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mimetic affects in vitro and in vivo.!? In addition,
some research reported that visfatin is pro-inflammatory
in the pathogenesis of beta-thalassemia major and its
association with markers of endothelial function.(!*) So,
visfatin may be found in diseases not associated with
obesity.

An initial study showed that IR and visfatin, as a
significant positive association with total fat mass and
body mass index (BMI), especially focus on obesity
children and adolescent.'>19 It was found that serum
visfatin was markedly elevated in obesity (17), and
obesity induces IR by fat tissue. ('® Furthermore, some
recently research found that IR is high prevalence in
South-Asian adolescents with normal BML(? Since
the hypothesis to describe the pathology of IR can find
in normal weight®? In addition, newly identify cutoff
points of HOMA established in adolescents for the
diagnosis of IR, which use of the HOMA cutoff > 2.5
for both genders. @)

Although, a study between visfatin and metabolic
syndrome parameters, such as IR in obese adolescent
has recently been undertaken. However the association
between visfatin level and IR in normal weight
adolescents have not been investigated. In this study,
we aimed to evaluate serum visfatin and IR, and
associations between serum visfatin and IR in normal
weight adolescents.

Materials and Method

Design study and sample: The cross-sectional study
in non-obese adolescents aged 13-18 years. The inclusion
criteria included adolescent with normal weight as per
International Obesity Taskforce (IOTF) criteria. (32
The exclusion criteria included subjects with diagnosed
diabetes mellitus or taking metformin or any weight
reducing drugs, subjects with any known systemic
illness or endocrine or metabolic disorders, known to
be associated with obesity, or subjects with symptoms
to suggest hypothalamic obesity were excluded from
the study. A total of 155 non-obese adolescent were
recruited from 5 of 18 high schools in Mahasarakham
province, Northeast Thailand. Informed consent was
obtained from the adolescent and their parents before
launching the study. The research protocol was approved
by the ethical committee of Mahasarakham University.

Anthropometry: The weight of individual dressed in
light clothing was measured using a carefully calibrated
beam balance (Detecto®). Height measurement was
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en by means of a vertical measuring rod. BMI
in kilogram divided by height in square meter was
calculated for each subject. Standard techniques were
applied in measuring of triceps and biceps skin fold
thickness.

Laboratory determination: Blood samples were
collected about 10 mL from individual subject that was
taken in the morning after an overnight fast. All of blood
samples were immediately processed in divide into
aliquots and stored at -80°C until further determination.
For triglycerides levels were determined using a
commercially available test kit that obtained from
Siemens Healthcare Diagnostic Inc. An enzymatic test
was applied for measuring plasma glucose level by a test
kit from Dade Behring Inc. Serum insulin was assessed
by a commercially available radioimmunoassay test
from Linco Research, Inc. The HOMA calculation
was applied the formula fasting insulin (mU L) x
fasting glucose (mmol L) divided by 22.5.%% 29 A
commercially available radioimmunoassay test was used
to determine serum visfatin levels (LINCO Research,
Inc, St., Charles, Missouri,USA). The cut- off point of
serum visfatin for DM which was 9.55 ng/ml. )

Statistical analysis: The data were analyzed using
Stata version 13.0.Continuous variables were expressed
as minimum, maximum, standard deviation (SD) and
median. Categorical variables were expressed as number
and percentage. The associations of serum visfatin and
IR, and the factors associated with IR were using multiple
logistic regression analysis. A p-value < 0.05 was
considered statistically significant. The classification of
IR and non-IR group divided by HOMA cutoff >2.5. 21

Results

Demographic Characteristics: The 155 subjects
non-obese adolescent were recruited in this study. The
demographic, anthropometry and laboratory data showed
that the ratio of boy and girl are 41/114. The serum levels
of visfatin, insulin and fasting blood sugar were 57.72
(0.26-876.2) ng/mL, 19.05 (4.50: 143.9) mU/L and
87.57 (72-126) mg/mL, respectively. As, average value
of HOMA was found 2.6 in non-obese adolescent. IR
subject was 34.84 percentages and HOMA levels were
showed higher than non-IR (1.71 vs. 3.18, P <0.05). The
serum visfatin levels were found to be elevated in IR
group (15.63 v5.38.62 ng/mL, P <0.05).

The effect between visfatin and other variables,
with IR in non-obese adolescent: The variables effected
with IR in non-obese adolescent included visfatin,
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gender, bicep, tricep skinfold thickness and triglyceride
(shown in Table 1). All of 155 subjects found that subject
with IR was 34.84%. The effect between visfatin and IR
from univariate analysis using simple logistic regression
was not statistical significance (OR=3.44 (95%CI: 0.96—
12.31), p=0.034).

The results of the multiple logistic regression
analysis showed that after controlling for gender,
bicep skinfold thickness, tricep skinfold thickness and
triglyceride, merely the OR of visfatin (OR,4= 3.23
(95%CI: 0.84-12.45), p = 0.098) was not significant.
Furthermore the research found that tricep skinfold
thickness (OR,g= 1.05 (95%CI: 0.99-1.11), p=0.072)
was likely to affect with IR. Therefore, serum visfatin is
independent to IR in non-obese adoles-cent.

Discussions

In the present study, it has been reported that
1) serum visfatin is independent to IR in non-obese
adolescent 2) all lipid profile are independent to IR in
non-obese adolescent and 3) some adolescents with IR
are non-obese.

These finding displayed that visfatin is independent
with IR in non-obese adolescents. The previous
knowledge explained that serum visfatin level which is
activated in obesity, is correlated with BMI, and HDL-c
in obese adolescents. (!> Visfatin is highly enriched in
the visceral fat and bind to insulin receptor.(®) Although,
some research reported high visfatin level was occurred
with non-obese, it did not found in this study. However,

visfatin was not marker role of metabolic syndrome
development in normal weight adolescent that support
by Oki et al. ®® found that serum visfatin is not
correlated with IR and suggested that the serum visfatin
are not associated with parameters of body composition
or IR.% Other results we found that 34.84% of subjects
was IR. So indicated that during puberty in children
develop a transient state of IR. It is speculated that this
physiologic, rather than pathologic, state of IR may allow
for the accelerated growth that occurs during pubertal
maturation.!® And new research in 2016 is so interesting
they found that low-birth-weight was correlated with
insulin resistance at 12 months in non-obese infants. ¢
Seem from some review revealed that high and low birth
weights and followed by rapid postnatal growth were
linked to increased risks of obesity, insulin resistance
and high blood pressure in later life. ?® Thus, low-birth-
weight may affect to IR status in non-obese adolescent.

Our finding that non-obese adolescent with IR
and corresponding with Baba et al. ?” found that non-
obese adolescents with impaired insulin sensitivity had
higher systolic blood pressure and IR is associated with
cardiovascular risk factors. However, IR in non-obese
adolescent may utility for prevents them from developing
real metabolic syndrome in the future.

Some limitations of this study need to be regarded,
which we used a cross-sectional study for our design.
Cross-sectional study provide information at a single
point in time, cannot explain the cause and effect
relationship of variables.

Table 1: Odds ratios (ORs) of having IR and their 95% confidence intervals for visfatin and each factor
adjusted for all other factors

Variable Number % IR Crude OR | Adjust OR 95%CI p-value
Overall 155 34.84 NA™ NA™ NA™ NA™
Visfatin (ng/mL) 0.098
<9.55 3 15.00 1 1

>9.55 51 37.78 3.44 3.23 0.84-12.45

Gender 0.306
Boy 41 36.59 1 1

Girl 114 34.21 0.90 0.66 0.29-1.47

Bicep skinfold thickness (mm) 0.139
<19 81 25.93 1 1

>19 74 44.59 2.30 1.74 0.83-3.66

Tricep skinfold thickness (mm) 155 NA™ 1.05 1.05 0.99-1.11 0.072
Triglyceride (mg/mL) 155 NA™ 1.00 1.00 0.99-1.01 0.098

*p < 0.05, “"Not applicable
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Conclusions

This study shown that the visfatin in non-obese
adolescent is independent to IR, and IR can found in
non-obese adolescent. Further investigation is needed to
determine tricep skinfold thickness level in non-obese
adolescent for approach of clinicians toward prevention
IR in future.
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