Esculapio - Journal of Services Institute of Medical Sciences
Original Article

Association of Lifestyle Factors with Fetuin-A in Adolescents Having Familial
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Abstract

Objectives: A study was carried out to find the association of lifestyle factors with Fetuin-A in adolescents
having familial diabetic background.

Methods: Study was conducted in the department of Biochemistry and department of Pathology from
January 2019 to December 2019 at SIMS, SHL. Study included 35 self reported healthy male adolescents of
ages 18-19 years having positive familial diabetic background (group A) whereas the subjects of same age
and gender without familial diabetic background (relatives of type 2 diabetics) were placed in control group
(group B). Type 2 diabetics and subjects having metabolic syndromes other than type 2 diabetes were
excluded. Convenient sampling technique was used. A questionnaire based on demographic variables
including lifestyle and eating habits was filled by study subjects after their informed consent. Serum levels of
fasting blood glucose were estimated by autoanalyzer (HUMAN) and insulin and Fetuin-A by ELISA. Data
was analyzed by SPSS 20.

Results: It was observed that 67% of total study subjects were having sedentary lifestyle and using energy
dense diet and beverages in routine and found to have relatively higher levels of fasting blood sugar, serum
insulin and serum Fetuin-A. However, when two groups were compared, statistically significant increase in
levels of serum Fetuin-A was observed in group.

Conclusion: An association was observed between sedentary lifestyle, dietary pattern, and Fetuin-A in
adolescents having familial diabetic background (group A).
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Introduction

Type 2 diabetes mellitus is a complex, persistent
metabolic problem. It displays a heterogeneous
etiology with genetic predisposition and environmental
factors which are important causes for expression of
disease. It is diagnosed more frequently in children
and adolescents.' Type 2 diabetes in adolescents is
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termed as early onset adult type 2 diabetes mellitus.
The incidence of early onset adult type 2 diabetes
mellitus was 15 to 20 % globally.”

Concept of early-onset adult type 2 diabetes is suppor-
ted by different factors like phenotype, unhealthy diet,
sedentary lifestyle or increased duration of sitting may
result in continued hyperglycemia with severe impact
leading to overwhelming micro- and macrovascular
complications.’ Although non-genetic factors create a
direct link between type 2 diabetes and insulin resis-
tance, the heritability also displays the arousal of type
2 diabetes mellitus from beta-cell dysfunction.’

Environmental and sedentary lifestyle are generally
thought to increase the risk and incidence of early
onset type 2 diabetes mellitus worldwide in current
decades. Research based on physical inactivity with a
concept that most of the time, individuals are sitting
whether for their kind of job or watching television that
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may affect the health with resultant poor metabolism
of glucose & lipids leading to increased risk of diabetes
mellitus, cardiovascular problems.’ Sedentary lifestyle
not only affects above mentioned metabolic pathways
but it may also increase the level of serum Fetuin-A
and reduce the sensitivity of insulin.’

Fetuin-A is a glycoprotein mainly produced by liver
and powerfully related to parameters associated with
dysregulation of metabolic homeostasis like sensitivity
of insulin, tolerance of glucose and levels of lipid profile.
Fasting insulin level in non-diabetics must be < 25
mlU/L.

Besides, Fetuin A directly increases the insulin resis-
tance (0.5-1.4) via blocking the action of insulin, decrea-
sing glucose transporter GLUT-4 sensitivity and inac-
tivation of insulin receptor tyrosine kinase in liver and
muscles. Additionally, it also interferes with the action
of insulin in adipocytes.” It is proposed by studies that
regular exercise reduces Fetuin-A secretion from the
liver and improves liver related insulin sensitivity in
metabolic diseases including diabetes.’

Sedentary behaviour has appeared as a public health
problem and increases the risk of non-communicable
diseases. Globally, education, transport and relaxation
time progressively shift many forms of physical activity
into sedentary lifestyle. Now a days, individuals of
every age group spend 50 % of their waking day in
sitting that need small expenditure of energy. High
levels of sedentary behaviour are related to high risk
of non-communicable diseases including diabetes. It
is therefore need of hour to find the parameters which
may prove to be a link between sedentary lifestyle and
risk of diabetes especially in adolescents who have a
familial diabetic background.

Current study was aimed to determine the association
of lifestyle factors with Fetuin-A in adolescents having
familial diabetic background

Methods

A comparative cross-sectional study included 35 male
adolescents of 18-19 years of age with risk factor as
group A. Thirty-five subjects of same age and gender
without risk factor were taken as group B. Both adole-
scents with and without familial diabetic background
(Relatives of type 2 diabetics) were taken from diabetes
management center of Services Hospital, Lahore. Study

duration was January 2019 to December 2019. A ques-
tionnaire based on demographic variables was filled
by study subjects after their informed consent. Ethical
approval of study was given by IRB committee of
Services Hospital, Lahore.

About 5.0 cc blood was drawn from study subjects of
both groups in fasting condition for estimation of blood
glucose, serum insulin and serum Fetuin-A. Fasting
blood glucose was estimated by glucose oxidase method
using Auto analyzer (HUMAN). Level of serum insulin
and Fetuin-A was analyzed by the technique of ELISA.
Insulin resistance was calculated by formula: fasting
insulin (micro-U/L) x fasting glucose (nmol/L)/22.5.10

Data of both groups was entered and analyzed by
SPSS 20. Quantitative parameters age, BMI, bioche-
mical parameters were expressed as mean + SD. Inde-
pendent student ‘t’ test was used to compare the age,
BMI and biochemical parameters of group A and
group B. p-value <0.05 was considered as a statistically
significant value.

Results
Demographic variables in male adolescents (first degree

Table 1: Demographic Variables in Study Subjects (Group

AandB)
Variables Male adolescents (n=70)
Age (years) 19.742.27
BMI (Kg/m?) 24.94+1.66
Lifestyle Sedentary(67 %)
Active(33%)
Socioeconomic status Upper class ( 65% )
Middle class ( 35%)
Dietary Pattern Balanced diet (30 %)
Junk food (70%)
Current residence status Day scholar (36 %)
Hostellers(64 %)

Table2: Variation in the Level of Fasting Blood Sugar,
Serum Insulin and Serum Fetuin-A in group A and Group
B. Values are Expressed as Mean +=SD

Male Male
adolescents adolescents
With familial without familial
diabetic diabetic
background background
35) 35)
Fasting blood sugar(mg/dl) 93.51£7.36 87.23+7.37
Serum Insulin(mIU/L) 5.994+2.3 5.85+£3.61
Serum Fetuin-A(mg/l) 195.17£188.16* 157.26+138.82
Insulin resistance 0.99 0.76

*P < 0.05= Significant difference

Esculapio - Volume 17, Issue 03 2021 - www.esculapio.pk - 266



relatives of diabetics) showed that mean age of adole-
scents was 19 years with a BMI 24.94 Kg/m”. In 67%
of study subjects, the lifestyle was sedentary while
33% were active. 65% belonged to upper socioeconomic
class while 35% belonged to middle socioeconomic
class. 30% were consuming balanced diet whereas 70%
were consuming junk food as a major portion of their
diet. 64% were living in hostels while 36% were day
scholars. (Table 1). Variation in the level of fasting
blood sugar, serum insulin and serum Fetuin-A in
male adolescents with and without familial diabetic
background was observed. Levels of fasting blood
sugar, serum insulin and serum Fetuin-A were
increased in group A as compared to group B. Values
of insulin resistance were increased in male
adolescents with familial diabetic background.
Statistically significant difference was only observed
in case of serum Fetuin-A. (Table 2).

Discussion

The incidence of type 2 diabetes in young male adults
is noticeably increasing with risk factors of sedentary
lifestyle independent of BMI. "

We found that majority of male adolescents have seden-
tary lifestyle and raised values of Fetuin-A (marker of
insulin resistance). Number of studies reported sedentary
lifestyle in adolescents as well as other age groups
and demonstrated that more sitting time seems to be
related with diabetes independent of BMI. A study was
carried out on 800 healthy individuals having sedentary
lifestyle. Study observed that their sedentary time was
indirectly related with sensitivity of insulin'’. Another
study found that sedentary time was considerably asso-
ciated with raised blood glucose, insulin secretion,
insulin resistance, Fetuin A and lipid profile and may
increase the risk of type 2 diabetes."

It is proposed that skeletal muscle may have a role in
homeostasis of glucose and insulin resistance. Study
based on the role of exercise or physical activity in
increasing the uptake of glucose on skeletal muscle
gives insight on auxiliary materials that mimic the
adaptations of skeletal muscle to exercise.'* Contrariwise
a study found that insulin-secretary ability is reduced
in first degree relatives of diabetics in comparison to
their controls. However, the maximal glucose uptake
rates are similar in both experimental and control
groups who have regular exercise."

Impaired expression of diabetes related gene is also
observed with changing the phases of active lifestyle
into inactive lifestyle. It is noticed that immobility
motivates the expression of many genes and represses
the expression of many genes and may affect metabolic
pathways.” We observed an inverse association
between Fetuin-A and active lifestyle in adolescents
having familial diabetic background. Some studies
also found that Fetuin-A is a biomarker to evaluate the
physiological reaction to physical inactivity. It is
demonstrated that Fetuin-A is an early predictor of
insulin resistance which have major role in
progression of type 2 diabetes. Insulin resistance arises
due to combined effect of genetic predisposition and
lifestyle factors including lack of physical exercise
and unbalanced nutritional habits. Exercise can
stimulate molecular signaling path-ways which can
interfere with glucose uptake." Results of a recent study
showed the quantity of Fetuin-A secre-ted by the liver
may be a significant determinant of changes in insulin
sensitivity of body. Study concluded that Fetuin-A
may be a valuable marker of individual disparity due
to lifestyle involvements.’

We agreed with a study who also found that western
diet (junk food and beverages):an energy dense diet in
conjunction with a sedentary lifestyle is the primary
cause of type 2 diabetes. Study also found that there is
a high risk of damage to B-cells in those individuals
who have familial diabetic background. As loss of
function of B-cells is the definitive reason of developing
type 2 diabetes.” Additionally beverages (sugar-swee-
tened) constantly seem to promote diabetes risk.” We
also found that most of the subjects were living in
hostel. It is now common majority of subjects are living
alone or living without family as they came from diffe-
rent cities. A study also stated that most of males not
females are living solitary life which may be related
to increased threat of type 2 diabetes."”

Conclusion

An association was observed between sedentary life-
style, dietary pattern and Fetuin-A in adolescents with
familial diabetic background. It is therefore a need of
schemes for promotion of active lifestyle with activities
based on aerobic fitness which may prevent the adole-
scents from prediabetic lifestyle and associated envi-
ronmental factors. However, more research is needed
on schemes used for the protection from type 2
diabetes mellitus.
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