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Abstract:

Reports from different parts from India suggested a rising trend prevalence in overweight and obesity among children and
adolescents. The serum transthyretin and its correlation with biochemical parameters were analysed in 296 children and
adolescents (103 control 96 obese, 97 overweight) of age group 10-17 years. Clinical and anthropometric parameters were
also evaluated in all the children. The levels of serum transthyretin were measured by immuno turbidimetric assay. One of
the major observations of this study was no significant differences of serum transthyretin between the groups and there
was no association between serum transthyretin and Apo Al, Apo B and Lp(a) levels among the study groups. Therefore, the
available information suggests that transthyretin levels were not affected by overweight and obesity related inflammation.
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INTRODUCTION

There was a rising trend in the prevalence of overweight
and obesity among children and adolescents in both
developed and developing countries. Many studies have
reported that, it is most serious health problem of 21%
century (1). A statistical survey on obesity reveals that this
is more prevalent in urban population, when compared to
the rural population (2). Furthermore, it is well established
that, overweight children and adolescents have an
increased risk of adult obesity (3). A handful of recent
reviews and epidemiological studies have implicated that,
obesity is a risk factor for insulin resistance, metabolic
syndrome and atherosclerotic coronary heart diseases in
children (4,5). To prevent the future development of type 2
diabetes or CHD it is better to identify children who are at
high risk for these disorders. These is compelling evidence
that obesity during childhood and adolescence is a
determinant of a number of cardiovascular risk factors
including atherogenic dyslipidemia, hypertension, left
ventricular hypertrophy atherosclerosis. An average
increase of 0.5 kg/m2 of BMI in children increase the risk
for hypertension, dyslipidemia and type 2 diabetes mellitus
a decade later(4,6,7). It is important to note that in most
previous clinical studies have indicated that, transthyretin
was found to be associated with lipoproteins in particular
both HDL and LDL fractions were reported to contain
transthyretin. Transthyretin cleave blood compound called
apolipoprotein Al(Apo Al) which can produce structures
called fibrils that are shaped like strands and accumulate in
blood vessels that may accelerate the development of
atherosclerosis(8,9,10). Transthyretin(TTR) is a 55-KDa
homotetramer with a dimer of dimmers configuration that
is synthesized in the liver, choroid plexus and retinal
pigment epithelium. Each monomer is a 127-residue

polypeptide rich in beta sheet structure. It is a serum and
cerebrospinal fluid carrier of the thyroid hormone, it
transports thyroxine and retinol. Majority of transthyretin
circulates as a part of 1:1 molar complex with retinol
binding protein 4(RBP4) (11,12,13). Previous studies have
produced mixed results concerning transthyretin levels in
obesity. Some studies reported higher levels of serum
transthyretin in obese subjects, while others have not
detected any correlation (14,15). Unfortunately, the role of
serum transthyretin levels especially in children and
adolescents with overweight and obesity is not clear.

The aim of this study was to investigate the relationship
between serum  transthyretin and  biochemical,
anthropometric parameters in overweight and obese
children of Indian population. To date, no published data
are available on the serum transthyretin levels in Indian
children and adolescents.

Materials and Methods:

The entire work was conducted in 296 school going
children with in the age groups of 10-17 years from
different schools in Chennai and Jabalpur were enrolled as
study participants. Informed written consent from the
parents and children were obtained before the start of the
study. A detailed questionnaire regarding medical history
of the parents and children were recorded. This study was
approved by institutional ethics committee. Overweight
and obese children were included. Children with secondary
causes of obesity, insulin dependent diabetes mellitus and
insulin independent diabetes mellitus and children with
relevant drug treatment were excluded. Anthropometric
measurements such as height, weight, body mass index
(BMI) and waist to hip ratio (WHR) were recorded. Weight
was measured using a beam balance to the nearest
centimeter using a tape stuck to the wall. Abdominal girth
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was measured at the level of umbilicus with the subject
relaxed and in a standing posture. Hip girth was measured
at the widest point of the hips at the level of the greater
tronchanter with the patient standing with the both feet
together. Waist to hip ratio was calculated from these
measurements. Children with >85™ percentile for age and
gender were considered as overweight and children with
>95™" percentile for age and gender were considered as
obese by using centers for disease control and prevention
growth charts. Blood pressure levels were also recorded
for all children using mercury sphygmomanometer.

12 hours fasting venous blood samples were collected from
all the children, serum separated and the samples were
stored at -20% until analysis. Serum transthyretin , Lp(a),
Apo Al and Apo B levels were measured by immuno
turbidimetric method (Spin React, Spain). 12 hours fasting
venous blood samples were collected from all the children,
serum separated and the samples were stored at -20%
until analysis.

Statistical analysis:

Statistical analysis of the data was carried out using SPSS
package 9.0. Results are expressed as Mean + SD and p
value of < 0.05 was considered to be statistically
significant. Data of significance among the groups were
analysed by one way ANOVA and Bonferroni comparison.
Correlation analysis was done by Pearson’s correlation at
5% level of significance. Since some of the parameters are
slightly skewed, we have applied logarithmic
transformations for all statistical analysis.

Results:

The present study examined 296 subjects (103 control, 96
obese and 97 overweight children and adolescents. The
biochemical and anthropometric characteristics of study
subjects are shown in table 1.

Table 1: Comparison between controls and overweight,
obese children.

Group | — Healthy Children and Adolescents

Group Il — Overweight Children and Adolescents

Group Il — Obese Children and Adolescents

On further comparison between boys and girls, no
marginal differences of serum transthyretin levels were
observed between boys and girls. The mean levels of
serum transthyretin in boys and girls of different groups
are summarized in table 2.

Table 2: Mean levels of Transthyretin in boys and girls of
different groups

Group | Group Il Group Il

N=103 N=96 N=97

Boys Girls Boys Girls Boys Girls

(55) (48) (54) (42) (47) (50)
Transthyretin 25.543.2 25.3+3.3 25.4i4.2N-S 24.5i3.0m 25.1i3.3m 24.3i2.8r

(mg/dI)

**P<0.001; tP<0.05; NS-non - significant. < 0.05 (Control Vs
Other Groups)

Group | — Healthy Children and Adolescents

Group Il — Overweight Children and Adolescents

Group Il — Obese Children and Adolescents

Among the overweight and obese children and adolescents
the parental history of obesity, hypertension, diabetes and
heart diseases was 56%, 35%,33% and 8.5% respectively.

The relationship between serum transthyretin and Apo Al ,
Apo B and Lp(a) for all the subjects are shown in table 3.

Table 3: Pearson’s correlation analysis between Serum
serum transthyretin and Apo Al , Apo B and Lp(a) of the
study subjects.

Parameter Group | Group Il Group Il

Age 14.45+1.36 13.93+1.47 14.07+1.56
BMI(Kg/m?) 18.04+2.14 24.09+1.42 28.35£2.56
WHR 0.85+0.09 0.99+0.13" 1.0240.13
SystolicB.P(mmHg) 117.5745.51 120.5247.13 124.4818.81
DiastolicB.P(mmHg) 75.44+6.68 77.94+9.01 ™ 76.56+9.04
TC(mg/dl) 140.93+18.22 151.93+21.76 164.19+22.05
TG(mg/dl) 75.72426.85 90+32.31" 103.26£36.18
LDL-C(mg/dl) 87.93+12.27 90.70+12.28 92.57+12.34
HDL-C(mg/dl) 39.46+4.83 38.99+4.03 38.36+3.46
Fasting 87.8346.55 81.9846.16 80.9746.5
glucose(mg/dl)

Transthyretin(mg/dl)  25.4+3.2 25.0+3.7" 24.7+3.1"
Apo Al 153.1%17.9 130.949.2%* 132.3+10.8**
Apo B 73.5£12.0 88.5+11.4%* 82.6+12.6%*
Lp(a) 16.1+5.7 23.5+4.8* 20.0 £5.1%*

**P<0.001; tP<0.05; NS-non - significant. < 0.05 (Control Vs
Other Groups)

Overall pvalue Boys pvalue  Girls pvalue

(296) (156) (140)

rho rho rho
Apo Al 0.1068  0.049 0.10 0.19 0.14 0.07
Apo B 0.0517 0.343 0.04 0.56 0.44 0.58
Lp(a) 0.0715  0.189 0.11 0.13 0.02 0.74
Discussion:

Obesity is a chronic and non communicable disease affects
both young and old equally. There is now evidence from
many studies that, the overall prevalence of overweight
among the urban adolescents was 10 times higher than
that of rural counter parts. Socioeconomic background is
increasing rapidly in India leads to changes in diet pattern,
decreased physical activity due to improved transportation
leads to more prevalence of overweight and obesity
especially in high socioeconomic background population
(16). Infact data from animal experiments suggest,
elevated transthyretin concentrations may play a role in
maintaining the very high RBP4 concentrations observed in
ob/ob mice (17). The focus of the paper is to dissect the
relationship between serum transthyretin and other
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biochemical, anthropometric parameters in obese and
overweight children.

Data reported in the present study shows no marginal
differences of transthyretin levels between the groups.
Similar to our findings, earlier studies also stated that
transthyretin levels are not affected by obesity and may
play a permissive role in the regulation of RBP4 (15).
However, some studies have not supported these findings
(9,18).

On further comparison between boys and girls, no
marginal differences of transthyretin were observed
between boys and girls. The results of our study strongly
suggest that transthyretin levels are not altered by
hormonal changes.

In the present study we observed significantly elevated
BMI,WHR in both obese and overweight children and
adolescents than controls, this is natural as per the
diagnostic criteria.

Our previous studies shows significantly elevated Apo B
and Lp(a) levels in both obese and overweight children
adolescents on comparison with the controls. We also
observed decreased Apo Al levels in both obese and
overweight children and adolescents on comparison with
the controls. Our observations strongly suggest that
atherosclerotic process begins very early in life and
although clinical manifestations of cardiovascular diseases
do not usually emerge until middle age and our data agree
with those reported by others (19,20,21). Here we also
observed elevated serum TC, TG, LDL-c and systolic blood
pressure in obese and overweight children and adolescent.
On the other hand, serum glucose, HDL-c and diastolic
blood pressure levels are decreased. It is generally believed
that childhood obesity is associated with dyslipidemia,
hypertension in obese children may occur due to increased
intravascular volume, sodium retention and
hyperinsulinemia(22,23). Additionally in this study we also
observed no significant correlation between serum
transthyretin levels and Apo B, Apo Al and Lp(a) levels.
Current data suggest that transthyretin levels were not
affected by overweight and obesity related inflammation.

Conclusion:

The present data confirms no marginal differences of
serum transthyretin levels between the groups and also no
significant association between serum transthyretin and
Apo B, Apo Al and Lp(a) levels. Our findings reinforce the
notion that, transthyretin levels are not affected by obesity
related inflammation and may play a permissive role in the
regulation of RBP4. Furthermore, future research should
endeavour to build upon the findings of this study.
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