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Abstract

Background: Adiponectin an adipocyte - derived hormone
is specifically and abundantly expressed in adipose tissue and
directly sensitizes the body to insulin adipocytes, whose
reduction plays a central role in obesity-related diseases,
including type 2 diabetes mellitus (type 2 DM), insulin
resistance and cardiovascular disease. The epidemic increase
intype 2 DM can be prevented if markers of risk can be
identified and it is a challenging task.

Aim of Sudy: To assess the role of adiponectin in insulin
resistance among patients with type 2 DM.

Patients and Methods: 30 type 2 diabetic patients, 20
controls were studied. Fasting serum sample were used to
measure Adiponectin, insulin, plasma glucose and lipid pa-
rameters (Cholesterol, high density lipoprotein HDL and low
density lipoprotein LDL). Collecting data including height,
weight and body massindex (BMI) were measured using a
standard technique.

Results: Wilcoxon signed rank test shows the significant
variation between adiponectin and other analyzes. The reduc-
tion of mean adiponectin value observed in patient's sample
compared to control sample. Significant correlation between
fasting blood sugar (FBS) and adiponectin. Significant corre-
lation between adiponectin and insulin level observed. In lipid
parameters, significant positive correlation between adiponectin
and high density lipoprotein (HDL) observed.

Conclusion: Adiponectin playsarolein insulin sensitivity
and might be as a potensial biomarker in type 2DM.
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I ntroduction

THE insulin resistance is a major component of
metabolic disorders which concern a substantial
fraction of the general population and is particularly
prevalent in obese subjects [1,2]. These adipokines
are key regulators of glucose metabolism, fatty
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acid intake, and inflammation [3,4]. The role of
insulin resistance and its sequelae is gaining prom-
inence. Understanding the role of insulin across a
wide range of physiological processes and the
influences on its synthesis and secretion, alongside
its actions from the molecular to the whole body
level, has significant implications for much chronic
disease seen in populations [5]. 3 cell dysfunction
is one of the major causes for insulin resistance
in type 2 diabetes, also in some cases longstanding
stress causes the elevation of cortisol, higher level
of this hormone damages the 3 cell by the way
decreases insulin production and increases the
insulin resistant [6].

Prolonged exposure of high level of fatty acids
accumulates in the muscle and liver, causes the
inhibition of glucose to enter in both tissues, in
response more amount of insulin produced hyper-
insulinemiato unlock the cell for utilization of
glucose [7]. Frequent and longstanding of this type
of mechanism end in apoptosis of islet cell also
no more overproducing insulin to meet the require-
ment of muscle and liver which is also causative
for insulin resistant [8]. More researches on central
obesity reports, visceral lipid deposits are increased
and the abdominal subcutaneous adipose tissue
depot is decreased, in type 2 associated insulin
resistance in Asian Indians, [9] and emphasised the
involvement of adiponectin, one of the adipokines
released from adipose tissue that regulates the
metabolism of lipids and glucose aso increases
the insulin sensitivity [10].

Early finding of insulin resistant through a
biomarker will help to prevent from micro vascular
and macro vascular complications [11].
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Patients and M ethods

Between September 2021 and February 2022,
total of 50 serum samples were collected from
Patient and Control study. The study has been
conducted at Al-Gumhuria Modern Hospital - Aden
Governorate - Y emen. Age range from 40 to 60
years including both genders categorized type 2
diabetes (Patients samples) and non-diabetes (Con-
trol samples). Written informed consent was ob-
tained from each participant before commencement
of the study.

The sample included with 20 samples normal
healthy individuals, and the 30 samples of known
Type 2 diabetes. Before blood collection individuals
age, sex, height, weight noted. BMI was cal culated
using height and weight measurement.10-12 hours
overnight fasting instructed for both the subjects.
Overnight fasting Venous blood drawn from indi-
viduals, 2ml blood with EDTA anticoagulated tubes
for fasting blood glucose estimation and the re-
maining 6ml blood was transferred in plain tubes
(without anticoagulant) for estimation of serum
fasting insulin, serum adiponectin, HDL and LDL.
Serum insulin measured by chemiluminescence
technique, Serum HDL measured by Peroxidase
end point method and serum adiponectin measured
by using enzyme immunoassay .

Satistical analysis:

SPSS (version 27) statistical software was used
for analyses.

Data were also categorized according to patients
and control fasting serum insulin, serum HDL,
LDL, BMI, fasting plasma glucose and were eval -
uated using a Pearson's correlation coefficient
analysis. Comparisons of parametersin patients
and control were performed with a significance
level of p<0.05.

A non-parametric statistical test (Wilcoxon
signed-rank test) used to give adata point of the
two population samples mean with the standard
score (z-score).

Results

A total of 50 consentin population were included
in the study. These comprised of 30 patients with
type 2 DM and 20 were healthy as control group.
All subjects were men, with amean + SD age of
46+7.8 years.

Table (1): Comparison of parametersin patient and control

samples.
Patients Control
Perameter Mean Mean vz;IT ue
Age (Years) 46.55+5.8 47.9+5.8 0.428
BMI (Kg/m 22.62+0.88 20.75+3.6 0.786
FBS (Mg/dl) 192.35+12.5 103.06+x22.6 <0.0001**
Fasting insulin 11.72+3.2 9.86+9.6 0.026*
(niu/ml)
Adiponectin 11.1242.2  25.93+2.2 0.8
(Hg/mL)
Triglyceride 110.0748.64 115.20+12.75 0.773
(Mg/di)
Tota cholesterol  146.99+3.87 143.96+5.75 0.518
(Mg/dl)
LDL-cholesterol 93.9+38.02 88.3+28.03  0.082
(Mg/dl)
HDL-cholesterol 41.3+13.6 55.8+6.9 0.065
(Mg/di)

Ratio (HDL/LDL) 0.566+1.72 0.57+0.03 0.630

*Significant (p<0.05).  **Highly significant (p<0.0001).

Significant increase of insulin, and highly sig-
nificant increase in fasting blood glucose in diabetic
patient sample mean in compared with control
samples mean. Low mean value of adiponectin
and HDL in patient's sample compared with control
sample was observed.

Table (2): Correlation of adiponectin with the other parameters
in studied samples (n=50).

Parameters Adiponectin
r-value p-value
BMI -0.111 0.326
FBS 0.035 0.376
Fasting insulin 0.100 0.755
Total cholesterol 0.012 0.659
Triglycerides -0.337 0.002**
HDL-cholesterol 0.275 0.05*
LDL-cholesterol 0.023 0.840
Ratio (HDL/LDL) 0.171 0.079

Adiponectin correlated positively with HDL -
cholesteral (0.275), having a significant p-value
of 0.05* Triglycerides showed negative correlation
and highly significant p-value 0.002** with adi-
ponectin. No correlation was observed between
adiponectin and the other parameter.

Table (3): Average value comparison of the two related
samples.

Test Adipo- Adipo- Adipo- Adipo- Adipo-
FBS Insulin BMI HDL LDL

Rank
Z score 1.28931.1842 1.2716 1.2811 1.2801
Asymp. 0 0 0 0 0
Sig. (2-tailed)
Sighed Rank 9.5 6- 1 4- 4
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Wilcoxon signed rank test, Z-score (=) 1.2816
statistically significant significant difference be-
tween the decreasing level of adiponectin with
increasing level of fasting blood sugar.

Discussion

Adiponectin is abundant in the humans circu-
lation with plasmalevelsin the microgram per ml
range, thus accounting for approximately 0.01%
of total plasma protein. In contrast to all other
adipocytokines known to date, plasma adiponectin
concentrations were found to be decreased, not
increased, in individuals with obesity, type 2 dia-
betes, and cardiovascular disease, conditions com-
monly associated with insulin resistance and hy-
perinsulinemia[12].

Asian and Americans are more likely than any
other to have insulin resistance because of their
race or ethnicity [13] and in South Indians insulin
resistant observed due to central obesity [14]. In
this study higher fasting blood sugar, fasting insulin
are some of the causes for insulin resistance. Adi-
ponectin is a protein encoded by ADIPOQ gene,
secreted from adipose tissue, involvesin glucose
and lipid level regulation [15]. In the present study,
the adiponectin in diabetic patients had alower
mean value than control samples, and the patient's
adiponectin positively associated with HDL, both
of these observations same like previous studies
by Karamifar et al., 2013 [16]. Adiponectin level
can be linked to whole-body insulin sensitivity,
and hypoadiponectinemia can cause endothelial
dysfunction by decreasing insulin sensitivity [17].

In our study, Comparing patients sample fasting
blood sugar mean value with control sample mean
value and patient sample fasting insulin mean value
with control sample mean value shows higher and
statistically significant. These observations seen
same as previous studies done by Debbie et d.,
2005 and Semple et al., 2007 [18,19].

Our study revealed a non-significant but nega-
tive correlations of adiponectin with BMI. Indian
researchers, Vikram et al., [20] who found that
adiponectin levels correlate (inversely) strongly
with BMI parameter in unlike our study were does
not show a strong correlation. Possible explanation
for such (negative but not statistically significant)
findings in our study could be that, our participants
included in this study were non-obese.

A strong negative correlation was found be-
tween adiponectin and triglyceride with statistically
significant p-value of 0.002. We found significant
positive correlation between adiponectin and HDL,
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p-value 0.05. Our study consistent with the findings
Y amamota [21] and Hotta [22] however, the other
parameters did not show any statistically significant
correlation with Adiponectin.

In present study, Wilxon signed Rank test re-
vealed a significance difference between the two
sets of parameters analysed, adiponectin parameter
and the overall other parameter, were showed
thereis significant difference between the decreas-
ing level of adiponectin with increasing level of
fasting blood sugar level, this agree with Bottner
et al., [23] and disagree with Yanai and Y oshida
2019, [24] were they found, no difference associa-
tion between plasma adiponectin levels and fasting
blood sugar. Adiponectin levels are associated with
incident diabetes and glycemic control and could
be useful adjuncts for screening for insulin resist-
ance and T2DM. The significant associations of
adiponectin levels with clinical and cardiometabolic
parameters reveal its potential as abiomarker in
assessment of prediabetic state and T2DM screen-
ing [25].

Conclusion:

From our study we can establish significant
positive association between adiponectin and insu-
lin resistance and could be useful adjuncts for
screening insulin resistance and T2DM. Serum
adiponectin level decreases with insulin resistance,
also decreases in type 2 associated complications.
These observations were well correlated and adi-
ponectin can be used as a biomarker in Type 2
associated insulin resistant and its complication.
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