
Introduction

Type-II diabetes mellitus is a metabolic complaint 
characterized by continual hyperglycemia due to 

lack of synthesis of insulin or resistance of peripheral 
tissue to insulin. Persistent hypergly be reason of 
functional and structural co-morbidities and lead to 

number of complications like diabetic nephropathy, 
neuropathy, retinopathy, hypertension as well as cardio-

1
vascular problems.  Fetuin-A (α-Heremans-Schmid 
glycoprotein) is a glycoprotein of 64.0 KDa and consi-
dered as hepatokine and adipokine. It reversibly binds 
with insulin receptor tyrosine kinase in peripheral tissues 
thus block the intracellular signaling mediated by 
insulin and causing insulin resistance of peripheral 
tissues as well as insulin receptor auto-phosphorylation 

2and increased risk of type-II diabetes mellitus.  Fetuin-
3

A gene is found to be present on chromosome  which is 
associated with type-II diabetes mellitus and cardio-
vascular diseases. It is proposed that alteration of gene 
may have strong effecton blood levels of Fetuin-A and 
shows the possible fundamental role of Fetuin-A in 

3type 2 diabetes.
4Fetuin-A was linked with hyperinsulinemia.  It is asso-

ciated with metabolism of glucose and lipid and insulin 
resistance via blockage of action of insulin through 
suppression of GLUT-4 (glucose transporter) and auto-
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phosphorylation of tyrosine kinase (receptor of insulin). 
Besides Fetuin-A in association with saturated form 
of fatty acids may stimulate inflammation via TLR4 

5,6(Toll-like receptor 4).  However, some studies showed 
that there was no relationship of insulin resistance and 
Fetuin-Ain diabetic patients as well as no link of Fetuin-A 

7,8with risk of developing diabetes.

Prevalence of type 2 diabetes is predicted to increase 
to 52.0 % from 387.0 million in the year of 2014 to 
592.0 million in the year of 2035 particularly in low 

9and middle income.  Incidence of impaired fasting 
10,11blood glucose in Pakistan is 14.4%.  with a 

consistent rise which may damage the body organs 
thus increasing the risk of complications in people who 

11
were asympto-matic for many years of their life.  It is 
proposed that high levels of blood glucose persuaded 
trans-activation of gene of Fetuin-A protein and 

12increases the risk of developing type 2 diabetes.

Thus there is a need to trace altered fasting blood glucose 
and levels of Fetuin-A in adolescents of diabetics and 
should be tried to lessen the problem of diabetes melli-
tus and its complications in the community. This 
study was therefore designed to evaluate the role of 
high levels of Fetuin-A and fasting blood Glucose in 
predicting pre-diabetes in first degree adolescents of 
diabetic people. 

Material & Methods

A cross sectional study was carried out on two groups 
(group A and group B). Group A included 35 adolescents 
(first degree relatives) of diabetics. Group 2 was comp-
rised of 35 adolescents with no familial diabetic element 
and taken as controls. The age range of both groups 
(subjects and controls) was 18-30 years. Sample size 
was calculated by following formula: - 

Both subjects and controls were taken from diabetes 
management center, Lahore. Period of study was January 
2019 to December 2019. History of dietary pattern, 
lifestyle pattern and related problems of both groups 
was also noted. Letter of consent was taken from both 
groups. Study was approved by IRB committee Depart-
ment of Biochemistry, Services Institute of Medical 
Sciences, Lahore. The purpose of research was clearly 
explained to each subject. Blood samples for estimation 
of blood glucose, serum insulin and serum Fetuin-A 
of all subjects were collected in fasting condition. Blood 
glucose was estimated by glucose oxidase method using 

auto-analyzer. Levels of serum insulin and serum Fetuin-
A were estimated by technique of ELISA. Insulin resis-
tance was calculated by formulation. Pre-diabetes is a 
state in which the level of fasting blood sugar is impaired 
but may not aid to identify the diabetic state. It may be 
called as altered fasting blood glucose and may be in a 
range of 100 -125.0 mg/dl and subject with this range 

13
may be believed as prediabetic.

Data was analyzed by SPSS 20. Quantitative variable 
was expressed as mean ± SD. Students ‘t’ test was app-
lied to compare the biochemical variables between 
adolescents with familial diabetic element and adole-
scents without familial diabetic element. Correlation 
of Fetuin-A and Fasting Blood Glucose was calculated 
using Pearson's correlation coefficient. P < 0.05 was 
considered as significant.

Table 1:  Demographic Variables in Male Adolescents

Variables
Male adolescents
(group A) (n=35)

Male adolescents
(group B) (n=35)

Age (years) 19.7±2.27 19.00±2.15

BMI (Kg/m2) 24.9±1.06 24.8±1.06

Life style 32 Sedentary (91.4 %)
03 Active (8.6%)

30 active (85.7 %)
05 sedentary (14.3 %)

Socioeconomic 
status

Upper class=10

Middle class= 25

Upper class= 09

Middle class= 26

Dietary Pattern Mixed diet + junk 
food

Mixed diet + junk 
food

Present residence Day scholar 20
Hostilities 15

Day scholar 25
Hostilities 10
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Table 2:  Variation in the Level of Fasting Blood Sugar, 
Serum Insulin and Serum Fetuin-A in Male Adolescents 
with and Without Familial diabetic element. Values are 
expressed as mean ± SD

Male 
adolescents

(group A) (35)

Male 
adolescents

(group B) (35)

Fasting blood sugar(mg/dl) 100±7.36 84.23±7.37

Serum Insulin(mIU/L) 5.99±2.3 5.80±3.61

Serum Fetuin-A(ng/ml) 137.89
99(78-267)

97.77
115(50-200)

Insulin resistance 0.99 0.56

Table 3:  Correlation of Serum Fetuin-A with Fasting 
Blood Sugar and insulin resistance in Male Adolescents 
with Familial diabetic element.

Variables
Serum Fetuin-A (ng/ml)

Correlation coefficient p value

Fasting blood sugar (mg/dl) 0.5 0.023

Insulin Resistance 0.01 0.065



Fig-1: Correlation of fasting blood sugar with serum 
Fetuin -A (R=0.50) in male adolescents with familial 
diabetic background.

Results

Demographic variables in Male adolescents were tabu-
lated as (Table-1). Mean age of adolescents was 19 
years with a BMI 24.09. About 91 % first degree 
relatives (FDR) of diabetics had sedentary lifestyle. 
Whereas only 14% of adolescents without familial 
diabetic element had sedentary lifestyle. Majority of 
FDR belong to middle socioeconomic class using 
mixed diet along with junk food and were living in 
hostels.

Variations in the level of fasting blood sugar, serum 
insulin and serum Fetuin-A in male adolescents with 
and without familial diabetic element was tabulated as 
(Table 2) It was observed that the levels of fasting 
blood sugar, serum insulin and serum Fetuin-A were 
increased in male adolescents having familial diabetic 
background as compared to adolescents having no 
familial diabetic background. Significant difference 
was only observed in case of serum Fetuin-A. Values of 
insulin resistance were increased in adolescents having 
familial diabetic background.

In adolescent boys with familial diabetic background, 
a significant (P<0.01) direct correlation of blood sugar 
with serum Fetuin-A and weak direct correlation with 
insulin resistance was observed (Table 3 & Fig-1).

Discussion

According to our study majority of FDR or adolescents 
of diabetics had sedentary lifestyle with routine use of 
poor quality diet. We agreed with a study that also 

observed a higher incidence of sedentary lifestyle and 
found that age, poor quality of diet along with lack of 
physical activity may be a good predictor of pre-diabetes 

14,15among adolescents.  The reason for sedentary lifestyle 
is the adaptation of routine activities based on using 
internet, video games and seeing television for long 

16period of time.  According to a study healthy lifestyle 
may be defined as active lifestyle (exercise, Jim and 

17walk), good quality diet and proper sleep.

We observed a high or impaired fasting blood sugar, 
serum insulin, serum Fetuin-A and insulin resistance in 
adolescents having familial diabetic element as com-
pared to adolescents with no familial diabetic element. 

Our study is agreed with a study who reported that fas-
ting blood sugar less than 100 mg/dl is considered as 
normal whereas fasting blood sugar in the range of 100-
125 mg/dl was considered as impaired fasting blood 
glucose level. Study found that individual with impaired 
fasting blood sugar may have a 20-30 % chance of 
emerging diabetes in next five to ten years. Study con-
cluded that impaired or altered fasting blood glucose 
is a known glycemic disarray which typically leads to 

13Dia betes mellitus.  We also agreed with a group of 
workers who observed a direct association of impaired 
blood sugar in adolescents of diabetics even with normal 

18
BMI.

A high value of insulin is observed in our studied adole-
scents of diabetics. A study proposed that there may 
be a chance of alteration of the action of insulin along 
with high or normal fasting blood sugar in adolescents 
of diabetic and it is due to mutation of insulin receptor 

19or presence of antibodies of anti-insulin receptors.

We also agreed with another study that also found a 
high insulin resistance in FDR of diabetics and stated 
that resistance to insulin-motivated blood glucose uptake 
is a typical finding in diabetic patients and among FDR 

20of diabetics.

We observed significantly high values of Fetuin-A in 
adolescents of diabetics as compared to adolescents 
of non-diabetics. Number of studies agreed with our 
findings. According to a study the high levels of Fetuin-
A in individuals may be a functional modulator of role 

11
of insulin and insulin resistance in adolescents.  Another 
study reported that the high level of Fetuin-A along with 
increased values of insulin resistance along the normal 
glycemic index were very high in diabetics followed 
by pre-diabetes and were very low in  subjects with 

21normal glycemic index.  Recently a study also observed 
that high value of Fetuin-A is accountable for resistance 

22of insulin.

Present study observed a significant (P<0.05) direct 
correlation of blood sugar with serum Fetuin-A and 
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weak direct correlation with insulin resistance was also 
observed. Same observation was also reported by some 
studies. A study stated that positive correlation of Fetuin-
A with blood glucose suggested that Fetuin-A may be 
a better predictor of insulin resistance instead of blood 
glucose as blood glucose is affected by many factors 

22-24such as diet.  A study found that every increase in 
0.10 g/L (Standard Deviation) of Fetuin-A was related 
with 19 times more chances of developing diabetes 

8
mellitus.  Additionally, it is stated that high values of 
Fetuin-A give an adverse effect on glycemic index. It 
is therefore suggested that Fetuin-A and fasting plasma 
glucose may be used as tools to find the susceptibility 

11
of a person to become pre-diabetic and finally diabetic.

In addition, a study suggested the probable role of 
Fetuin-A in regulation of metabolism of glucose and 
is associated with inheritance as gene of Fetuin-A is 
present on chromosome 3q 27, the same susceptibility 
gene or locus for metabolic syndrome including insulin 
resistance. Thus Fetuin-A may be a good predictor for 

25
evaluating the diabetic status of a person.  Recently it 
is thought that Fetuin-A encourages insulin resistance 
by the inhibition of receptor of insulin as well as by 
mediating the inflammatory signals of free fatty acids 
that in-turn mediate inflammation of the pancreatic β-

22cells and help in developing insulin resistance.

Our research paper has some limitations. The study 
subjects are only male adolescents. So our results may 
not apply to female relatives of diabetics. Study should 
also be carried out on second degree relatives of diabetics 
as well.

Conclusion

Higher incidence of impaired Fetuin A and fasting blood 
glucose was observed in adolescents of diabetics. Sig-
nificant correlation between fasting blood glucose and 
serum Fetuin-A suggests the role of Fetuin-A as an early 
predictor of developing diabetes in adolescents of dia-
betics. It is therefore a need for prompt screening and 
intervention like lifestyle modification of such 
subjects that can prevent occurrence of diabetes in 
future as well as this will decrease national diabetic 
burden.
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