
Introduction

Glucose homeostasis in the organisms is tightly contro-
lled through secretion of insulin. The major insulin 
effects comprise of increased glucose uptake, synthesis 
of glycogen from muscle and liver, triglycerides synthe-
sis which is stored as adipocytes and protein synthesis. 
Insufficient insulin secretion and impaired action of 
insulin results in a disorder known as diabetes mellitus. 
Hyperglycemia for prolonged time results in glucose 
resistance because of insulin deficiency that pressurizes 

1
the cells to inquire other sources of mobilizable energy.  
Therefore, hyperglycemia is both a cause and effect of 
the disturbance in islet cell action and insulin sensitivity. 
Many other factors play a prominent role in the insulin 

resistance including aging, obesity, inadequate energy 
2

utilization, alcohol consumption, smoking; etc.  The 
compliance of HOMA, hyper insulinemic euglycemic 
clamps has been applied more widely to assess insulin 

3sensitivity.

Resistin is a putative signalling polypeptide derived 
from adipocytes. Resistin is a 114-amino acid polypep-

4,5tide encoded by Retn gene.  Resistin is usually expressed 
by adipocytes but the origin of resistin has remained 
argumentative. Studies on rodent models revealed the 
up-regulated level of leptin in obesity and insulin resis-
tance while its level is down-regulated by RSG (rosigli-

6tazone), an insulin sensitizer.  Increased resistin expre-
ssion was reported in abdominal adipose tissues of 
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humans. Human studies highlighted the positive corre-
lation between body fat content and serum resistin. 
Therefore, in adipogenesis, resistin plays role in regula-
tory feedback mechanism acting as an adipose sensor 
for nutritional status. Overexpression of resistin is 
positively correlated with visceral fat area and change 
in body mass index (BMI). A significant reduction of 
circulating resistin was observed following weight loss 
and post gastric bypass. Resistin is indirectly involved 

7
in nutritional regulation in humans.  A number of contro-
versies are reported regarding the role of resistin in 
obesity. Study on obese subjects have reported undetect-
able resistin level in serum of obese mice with reduced 

8mRNA and protein expression of resistin in obesity.  
There are contrasting results about relationship of resis-
tin with insulin sensitivity. The two previously carried 

9, 10out studies  reported this relationship in exclusively 
obese patients. Our study is aimed to further elucidate 
this relationship by checking the association. 

Methods

Participants' agreement was sought before their demo-
graphic information was collected. We measured weight 
and height. Every procedure used in studies with human 
subjects complied with the 1964 Helsinki Declaration 
and its subsequent amendments, the institutional and 
national research committee's ethical standards, or 
similar ethical standards. Every participant's information 
was kept private.

Resistin concentrations in obese diabetics (14.7 ± 2.8 
ng/mL) and obese non-diabetics (14.4 ± 3.6 ng/mL) 
did not differ substantially, according to the study; 
nevertheless, the concentration level in these two groups 
was significantly greater than in non-obesity non-

11
diabetics (10.8 ± 6.1 ng/mL, P = 0.01) . The variance 
was 4.6 and the mean standard deviation (S.D.) was 
2.15. Power was set at 80 and the confidence interval 
at 95. Although four was the predicted sample size, we 
chose to use 80 in order to increase the study's power. 
The whole experimental work was performed in Centre 
of Research in Molecular Medicine, Institute of Mole-
cular Biology and Biotechnology, The University of 

Lahore considering cross sectional study design using 
Non probable convenient sampling technique. All 
individuals aged 18 and above having either gender 
were included in this study while Pregnant females, 
Individuals with BMI less than 18 and Patients currently 
or recently diagnosed with COVID-19 were excluded 
from study.

The experimental design was to find the role of resistin 
in 80 normal healthy individuals meeting the inclusion 
criteria. The Homeostatic Model Assessment (HOMA) 
is a widely used method to evaluate insulin resistance 
(IR) and beta-cell function from fasting blood glucose 
and insulin levels. It is especially important in studies 
of metabolic disorders like Type 2 Diabetes and obesity. 
The formula used to calculate HOMA-IR: Fasting 
Insulin (µU/mL)×Fasting Glucose (mg/dL) / 405. A 
questionnaire was filled by all participants for their 
demographic, insulin as well as risk factor history. This 
is a cross-sectional analytical study.

Body mass index were measured and 5 ml blood sample 
was taken from vein and was further processed for blood 
analysis. Lipid profile and resistin level in samples 
collected from obese patients. Blood was centrifuged 
at 4000 rpm for 10 minutes and serum was separated. 
Blood samples were collected into EDTA tubes. Assess-
ment of insulin resistance was performed by following 

13
research study.  Serum Resistin levels were measured 
via a specific ELISA kit. 

The data was entered and analysed using P.A.S.W 18.0 
version and Statistical Package for Social Sciences 
(SPSS) version 22.0. Mean ± S.E.M will be given for 
quantitative variables like size, weight etc. Partial 
correlation test will be applied to measure degree of 
association of resistin with insulin sensitivity while 
controlling for BMI and serum lipids. A p value ≤ 0.05 
will be considered as statistically significant.

Results

The obtained data from patients was entered and ana-
lyzed. Median ± IQR is given for non-normally distri-
buted quantitative variables and Mean ± SD is given 
for normally distributed quantitative variables. Percen-
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Table 1:  Distribution of all parameters in study subjects (n = 80

Sr# Parameter Mean + SD Median(IQR) Normality

1 Ages of subjects in years 33.64±12.08 31.50 (23.00-43.00) Non-normal

2 Body mass index 27.14±7.35 26.00 (20.00-34.50) Non-normal

3 Serum cholesterol level (mg/dl) 54.56±74.32 5.54 (4.21-132.25) Non-normal

4 Serum HDL Level (mg/dl) 13.31±18.10 1.20 (0.915-32.75) Non-normal

5 Serum LDL Level (mg/dl) 29.60±41.32 3.11 (2.19-68.25) Non-normal

6 Serum VLDL Level (mg/dl) 10.77±17.95 1.35 (0.74-15.00) Non-normal

7 Serum Triglycerides level (mg/dl) 49.33±81.52 3.35 (1.61-77.75) Non-normal

8 Serum Resistin 1.03+ 0.63 1.02 (0.56-1.43) Non-normal
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Table 2:  Spearmans Correlation between BMI, serum cholesterol level, HDL, LDL, serum triglycerides 
and serum resistin 

Parameters
BMI

Serum 
cholesterol 

level (mg/dl)

Serum 
HDL 
Level 

(mg/dl)

Serum 
LDL 
Level 

(mg/dl)

Serum 
VLDL 
Level 

(mg/dl)

Serum 
Trigylcerides 
Level (mg/dl)

Serum 
Resistin 

Level

Age of subject 
(years)

Rho

P

N

0.742

<0.00

80

0.85

80

0.352

0.003

80

0.226

80

-0.96

0.380

80

0.36

80

-0.116

0.320

80

BMI Rho

P

N

0.11

0.328

80

-0.330

0.005

80

-0.75

0.486

80

0.045

0.667

80

0.07

0.66

80

-0.033

0.750

80

Serum 
cholesterol level

Rho

P

N

0.670

<0.002

80

0.880

<0.00

80

0.855

<0.001

80

0.88

<0.0

80

0.536

0.752

80

HDL level Rho

P

N

0.717

<0.001

80

0.630

<0.001

80

0.620

<0.001

80

-0.287

0.009

80

LDL level Rho 

P

N

0.750

<0.002

80

0.78

<0.001

80

-0.406

<0.001

80

VLDL level Rho

P

N

0.96

<0.001

80

-0.476

<0.001

80

Triglycerides 
level

Rho

P

N

-0.504

<0.001

80

Figure 1: A is showing results regarding gender showed that there were 47 (58.8%) male and 33 (41.3%) 
females in a cohort. B is showing histogram with curve regarding sample OD showed mean and standard 
deviation of 0.55+0.417 while the curve was negatively skewed towards lesser values. C is showing histogram 
with curve regarding sample BMI of subjects showed mean and standard deviation of 27.12+7.34 while the 
curve was slight negatively skewed towards lesser values.
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Figure 2: A is showing histogram with curve regarding sample age of subjects showed mean and standard 
deviation of 33.64+12.07 while the curve was slight negatively skewed towards lesser values. B is showing 
histogram with curve regarding sample serum insulin levels showed mean and standard deviation of 44.73 
+63.19 while the curve was negatively skewed towards lesser values. C is showing histogram with curve 
regar-ding sample cholesterol levels showed mean and standard deviation of 59.89+79.57 while the curve 
was negatively skewed towards lesser values.

Figure 3: A is showing histogram with curve regarding sample serum HDL levels showed mean and standard 
deviation of 13.32+18.17 while the curve was negatively skewed towards lesser values. B is showing 
histogram with curve regarding sample serum LDL levels showed mean and standard deviation of 
28.34+40.35 while the curve was negatively skewed towards lesser values. C is showing histogram with 
curve regarding sample serum VLDL levels showed mean and standard deviation of 11.50+18.83 while the 
curve was negatively skewed towards lesser values. D is showing histogram with curve regarding sample 
serum triglycerides levels showed mean and standard deviation of 49.29+81.54 while the curve was 
negatively skewed towards lesser values.



tages and frequencies were given for categorical variables. 
Shapiro-Wilk’s statistics was used to evaluate normal 
distribution of data and if p-value was ≤ 0.05, data was 
considered non-normally distributed. Spearman’s 
correlation (rho) was used to observe the correlation 
between non-normally distributed quantitative variables. 
A p-value of ≤ 0.05 was considered statistically signifi-
cant for all purposes.

Median (IQR) age of all subjects was 31.5 (23.00-43.00) 
years. Average age of all subjects was 33.64 years with 
standard deviation of 12.08. Median (IQR) of Body 
Mass Index was 26.00 (20.00-34.50) kg/m2. Average 
Body Mass Index of all subjects was 27.14 kg/m2 with 
standard deviation of 7.35 kg/m2. Median (IQR) of 
serum cholesterol level was 5.54 (4.21-132.25) mg/dl. 
Average serum cholesterol level was 54.56 mg/dl with 
standard deviation of 74.32. Median (IQR) of serum 
HDL level was 1.20 (0.915-32.75) mg/dl. Average serum 
HDL level was 13.31 mg/dl with standard deviation 
of 18.10.

Median (IQR) of serum LDL was 3.11 (2.19-68.25) 
mg/dl. Average serum LDL level was 29.60 mg/dl with 
standard deviation of 41.32. Median (IQR) of serum 
VLDL level was 1.35 (0.74-15.00) mg/dl. Average serum 
VLDL level was 10.77 mg/dl with standard deviation 
of 17.95. Median (IQR) of serum cholesterol level was 
3.35 (1.61-77.75) mg/dl. Average serum triglycerides 
level was 49.33 mg/dl with standard deviation of 81.52. 
Median (IQR) of serum resistin level was 1.04 (0.53-
1.47) mg/dl. Average serum resistin level was 1.03 
ng/ml with standard deviation of 0.64.

In this study, to determine the correlation of various 
parameters Spearmens correlation is being used. Follow-
ing table is showing the correlation between them.

Discussion

The present study was performed to investigate the 
association of serum resistin levels with insulin sensi-
tivity although controlling for BMI, as well as serum 
lipids. In this study we examined the relationship of 
serum resistin with insulin sensitivity and whether insulin 
sensitivity and serum resistin are directly proportional 
to each other or not. Resistin is known to interfere with 
uptake of glucose and insulin sensitivity. Different 
proinflammatory boosts advance the expression and 
omission of resistin from human macrophages proposing 
that resistin plays a pivotal part in inflammation. Diabetes 
is a chronic disease that affects the body to convert 
food into energy. Most of the food we take on daily 
bases is first broken down into glucose (sugar) and then 
released into the bloodstream. This is a signal for the 
pancreas to release insulin. Glial cells cause the uptake 
of glucose to the brain cells. Diabetes disrupts the 

function of glial cells. Fluctuations in glucose levels 
induce changes in glial metabolism. It also induces 
oxidative stress and inflammation.

The chronic inflammatory state in corpulence is known 
to be a noteworthy pathogenic component for obesity-

14
associated complications.  Fat tissue macrophages or 
adipocytes release few polypeptides called as pro-infla-
mmatory cytokines or adipokines play crucial role in 
molecular changes of obesity such as insulin sensitivity, 

15,16,17
energy regulation and inflammatory responses.  
Resistin is one of adipokines which is related to patho-
genicity of obesity like other markers such as monocyte 
chemo attractant inhibitor-1, plasminogen activator 

18inhibitor-1, interleukin-6, leptin and adiponectin.  Inc-
reased weight in obesity contribute to increased level 
of reactive oxygen species which lead to inflammation 
of surrounding area. This inflammation is further wor-
sened by two factors i.e., tumor necrosis factor alpha 
and resistin. This creates insulin resistance problem 

19
in affected patients.

Gluconeogenesis and lipolysis produce glucose in 
absence of insulin, but when insulin is produced from 
pancreas, it metabolized glucose from blood to tissues 
via its receptor known as glucose transporter 4 which 

20
needs translocation.  This involves activation of further 
cellular pathways via phosphorylation such as mitogen-
activated protein kinase pathway and phosphoinositole 

21
3-kinase pathway.  During insulin resistance, cells are 
unable to respond to insulin properly which leads to 
increased level of glucose in blood and whole mecha-
nism failed to shifting of glucose to tissues for energy 
production. This event leads to more transport of glucose 

22
towards liver and fat cells, and enhance obesity.  Studies 
have proved increased levels of some biomarkers during 
insulin resistance. One such biomarker is resistin which 
was evaluated in this study if it has any correlation in 
healthy individuals. Study revealed that level of resistin 
in participants showed no correlation with their para-
meters. Although our study depicted level of resistin 
via blood, but it can also be estimated by salivary sample 
which is more convenient and easy to handle as per-

23
formed in previous study.

Conclusion

Current evidence indicates that resistin does not appear 
to be associated with insulin sensitivity. The study is 
limited by a small sample size and a focus on a specific 
patient group, which may affect the generalizability 
of the findings. In Pakistan, where type 2 diabetes affects 
an estimated 17% of the population and obesity rates 
are increasing, further research is needed to explore 
metabolic biomarkers in local populations. Future studies 
could examine type 2 diabetic patients with obesity and 
compare biomarker levels in both blood and saliva. 
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Including additional relevant biomarkers may provide 
a more comprehensive understanding of resistin’s role 
in metabolic regulation in the Pakistani population.
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