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Abstract

Body mass index (BMI) more than 30 kg/m? is considered obese. Obesity is a pathophysiologic component of type 2
diabetes, and there is a common relationship between insulin resistance (IR) and obesity (T2D). The aim of this study was to
investigation of the PON1 (C>T rs705379) SNP and its correlation with adiponectin (ADNT) levels in insulin resistance T2DM
patients induced by obesity. This study involved on 60 patients with insulin resistance IRT2D (34-59 Y) and whom obese status
group (IRT2D). Also, 40 subjects (32-60 Y) as healthy control group (CNT) were assessed of all parameters in this work. The
ELISA method was used for assessment of ADNT (ng/ml) in both IRT2D and CNT groups. PCR-RFLP were used to investigation
of PON1 (C>T rs705379) SNP genotyping by using the Mbil as RE with specific primers. The results of this study showing
statistically significant differences (p-value< 0.05) in levels of ADNT (ng/ml) between IRT2D and CNT groups. The PCR-RFLP
amplification of PON1 gene showing one band for specific genotypes CC, CT, and TT were 240 bp, 212 bp, and 28 bp respectively
in both groups IRT2D and CNT. The results showed that frequency of C allele of PON1 gene was (0.65) (0.52) in IRT2D and CNT
group respectively, and found significant difference between C allele in IRT2D and CNT (OR=5.7), Cl gs% (1.5-6.9). Measurement
of ADNT levels and assessment of C>T rs705379 SNP of PON1 gene can be consider as indicator of IRT2D patients whom obese
status.
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and systemic inflammation that promotes the development of

1. Introduction

An initiating factor for diabetes linked to insulin resistance is
obesity. Adipose tissue in obese people releases increased
levels of non-esterified fatty acids, glycerol, hormones, and
pro-inflammatory cytokines that may contribute to the
emergence of insulin resistance. In addition, genetic
predisposition, adipose tissue hypoxia, oxidative stress,
lipodystrophy, and endoplasmic reticulum stress all
contribute to insulin resistance. (1-3). Although the process is
unclear, obesity may result in long-lasting, low-grade local
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insulin resistance and diabetes mellitus. (4Diabetes mellitus
(DM), usually referred to as diabetes, is the most common
illness in Westernized, affluent nations, and its incidence
rises with age. It is responsible for 8.4% of all fatalities
globally. (5). Type 2 diabetes mellitus (T2DM), which
belongs to the second group and is the more common type of
diabetes, is brought on by a confluence of insulin resistance
and an insufficient compensatory insulin secretory response.
(6). In addition, the development of obesity may be
influenced by insulin resistance and hyperinsulinemia (7) .
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The etiology of T2DM is accelerated by obesity by increasing
insulin resistance. Because of our limited understanding of
insulin resistance, T2DM therapeutic options are limited.
However, several investigations have noted the connection
between insulin resistance and mitochondrial dysfunction,
inflammation,  hyperinsulinemia, and lipotoxicity.
(8). Through the establishment of insulin resistance,
endoplasmic reticulum stress, oxidative stress, genetic
background, aging, hypoxia, and lipodystrophy are all
mentioned in the pathogenesis of T2DM. (9). Through the
establishment of insulin resistance, endoplasmic reticulum
stress, oxidative stress, genetic background, aging, hypoxia,
and lipodystrophy are all mentioned in the pathogenesis of
T2DM. (10-12). This illness state involves several
adipokines, including adiponectin (ADNT), TNF-, resistin,
and IL (13). As a result, rising levels of adiponectin improve
insulin sensitivity whereas rising levels of resistin have
insulin-opposing effects. (14). Human PONL1 is a 354 amino
acid glycoprotein with a molecular weight of 43000 Daltons
that associates HDL in the bloodstream. (15). A tissue-
specific protein of 247 amino acids, adiponectin (ADNT) is
very similar to complement protein Clq, collagen VIII, and
collagen X. Reduced levels of this protein are a major factor
in disorders linked to obesity, such as diabetes and
cardiovascular conditions. (16). Nearly 200 single nucleotide
polymorphisms (SNPs) exist in the PON1 gene, including the
108 C/T (rs705379) polymorphisms found in the promoter
region on chromosome 7. The purpose of this study was to
investigate the relationship between adiponectin (ADNT)
levels and the PON1 (C>T rs705379) SNP in individuals with
insulin resistance type 2 diabetes brought on by obesity.

2. Materials and methods

2.1. Study design:

Group 1: 60 patients with insulin resistance type 2-DM
(IRT2D)

Group 2: 40 subjects as control healthy group (CNT)

2.2. Determination of ADNT levels:

ELISA method was used to assessment of ADNT (ng/ml) in
both IRT2D and CNT groups depending on protocol and
standard curve provided by manufacture as shown in figure
1. PONL1 (C>T rs705379) SNP analysis of genotypes

All research participants (IRT2D and CNT) had peripheral
whole blood drawn, and genomic DNA was extracted using
the AccuPrep® genomic DNA micro kit (Bioneer, Korea),
which offers an effective approach for obtaining total DNA
from whole and frozen blood. For the examination of PON1
genotyping, allele specific PCR was carried out using certain
primers, as given in table 1. Tagman polymerase was used in
a total volume of 50 | of the reaction mixture, and the
thermocycler (Exycycler 96, Bioneer, Korea) carried out the
PCR. The reaction mixture was subjected to denaturation at
95 Co for 4 min, 40 cycles of 95 Co for 30 sec, 62.7 Co for
45 sec, and the final extension phase at 72 Co for 7 min. The
final PCR product was electrophoresed on a 2 percent agarose
gel and photographed.

3. Results and Discussions
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Clinical characteristics of IRT2D group is shown in table 2.
Statistically significant differences in ADNT levels (ng/ml)
between the IRT2D and CNT groups were found in this
investigation, as shown in table 3. The PCR-RFLP
amplification of PON1 gene showing one band for specific
genotypes CC, CT, and TT were 240 bp, 212 bp, and 28 bp
respectively in both groups IRT2D and CNT. As shown in
table 4, the findings revealed that the frequency of the C allele
of the PON1 gene was (0.65) (0.52) in the IRT2D group and
found to be significantly different between IRT2D and CNT
(OR=5.7), Cl 95% (1.5-6.9).

In the current investigation, we compared the levels
of circulating ADNT and CC, CT, and TT C>T rs705379
SNP of PON1 gene in patients with IRT2D brought on by
obesity as well as in controls who were of normal weight. One
of the most prevalent proteins found in adipose tissue is
ADNT. On chromosome 327, the ADNT gene, which
encodes it, may be found. It has crucial functions in
maintaining energy balance, cholesterol and glucose
metabolism, and vascular system anti-inflammatory
responses. It is probably going to affect how sensitive the
body is to insulin and affect how both human and animal
models of insulin resistance are modeled. Type 2 diabetes
mellitus has a key component of insulin resistance, which is
frequently linked to obesity. (17). Even if the exact process is
unclear, obesity may result in long-lasting, low-grade local
and systemic inflammation that eventually gives rise to
insulin resistance and diabetes mellitus. Additionally, insulin
resistance and hyperinsulinemia can help people become
obese. (19). The findings of this investigation revealed
statistically significant variations in ADNT levels (ng/ml)
between the IRT2D and CNT groups (p-value 0.05). This
indicates that the levels of ADNT (ng/ml) in the IRT2D group
are statistically greater than those in the CNT group.
Additionally, the current conclusion is consistent with several
studies that showed decreased LEP/ADNT ratios in
metabolically unsound obese people. According to reports,
the ADNT/LEP ratio was related to insulin sensitivity, and
this study, in keeping with other research, showed that this
ratio was a factor in the development of the metabolic
syndrome. (20). For the particular genotypes CC, CT,and TT,
the allele-specific PCR amplification of the PON1 gene
showed one band at 240 bp, 212 bp, and 28 bp, respectively,
in both groups IRT2D and CNT. The findings revealed a
significant difference between the C allele in the IRT2D and
CNT groups (OR=5.7), Cl g%, and the frequency of the C
allele in the PON1 gene was (0.65)(0.52) in each group,
respectively (1.5-6.9). revealed decreased PON1 activity
toward paraoxon (PONase) substrate in CAD patients
compared to controls, with findings comparable to the
prospective epidemiological Caperhilly (21) research.
Independent of all other known risk factors for CAD,
including age, sex, smoking, alcohol use, and HDL-C levels,
low PONase activity is a risk factor for the disease. These
results suggest that PONase activity is crucial to the
development of CAD. However, the Q192R polymorphism
had a considerable impact on PONase activity. In both
groups, it was considerably greater in RR homozygotes and
lower in QQ homozygotes. This finding is consistent with
other investigations. (22-27).
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Fig. 1. ADNT (ng/ml) standard curve
Table 1. Primers used in genotyping analysis.
GENOTYPE F:GGCTGCAGCCCTCACCACAACCC RE Amplicon (bp)
R:AGCTAGCTGCCGACCCGGCGGGG
C>T rs705379 Mbil 240 bp for T allele (TT)
PONL1 gene 28 (CC)+ 212 (TC) bp for C
allele
Table 2. Clinical characteristics of Obese Subject group
ARAMETERS IRT2D (%) P-value
N=60 X2
Age
- <40 40 67 0.001**
- 240 20 33
Gender
- Male 36 60 0.01*
- Female 24 40
BMI 0.01*
- 30-35 42 70
- 25-30 18 30
Education status 0.087
- Yes 32 53
- No 28 57
Dwelling 0.056
- Rural 27 45
- Urban 33 55
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Table 3. LEP and ADNT (ng/ml) levels in study groups

Groups ADNT (ng/ml) P-value
mean+ SD
IRT2D 34.8+2.8
n=30 0.0001
CNT 19.6+3.1
n=30

Table 4. A comparison of three genotypes incidence in IRT2D and CNT groups

Genotypes IRT2DM CNT OR(CI g5%) P-Value
N=60 N=40
CcC 15 (50%) 11 (27%) REF. -
CT 10 (33%) 19 (48%) 3.8(1.5-5.6) 0.008*
TT 5 (17%) 10 (25%) 3.9(1.6-6.3) 0.003*
Alleles C 39 (65%) 21 (52%) 5.7 (1.5-6.9) 0.0001**
T 21 (35%) 19 (48%) 1.2 (0.7-1.9)

Fig. 1. Electrophoretic pictures represents the genotypes, CC, CT, and TT C>T rs705379 SNP of PON1 gene

In conclusion, measuring serum ADNT might
become a noninvasive and practical way to determine the risk
of developing diabetes mellitus in healthy obese people due
to the increasing serum ADNT levels' correlation with
clinical symptoms and biochemical aspects of IRT2D.

4. Conclusions

In the present investigation, we compared the levels
of circulating ADNT and CC, CT, and TT C>T rs705379
SNP of PON1 gene in patients with IRT2D brought on by
obesity as well as in controls who were of normal weight. One
of the most prevalent proteins found in adipose tissue is
ADNT. Indicators of IRT2D patients were established in this
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study as being ADNT levels and the C>T rs705379 SNP of
the PON1 gene.

Conflict of interest
There were no declared potential conflicts of interest
pertaining to this paper.

Ethical approved

The World Medical Association Declaration of Helsinki was
followed in conducting this research in an ethical manner.
The Institutional Review Board of Al-Qasim Green
University in Iraq accepted Research Project No. QGU:9876,
and all participants completed an informed consent form.

317



1JCBS, 23(1) (2023): 314-319

Acknowledgements
We thank all subjects participated in this study.

References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

Y. T. Wondmkun. (2020). Obesity, Insulin
Resistance, and Type 2 Diabetes: Associations and
Therapeutic Implications. Diabetes, metabolic
syndrome and obesity. Targets and Therapy. 13,
3611-3616.

G. Wilcox  .(2006). Insulin  and insulin
resistance. Clinical Biochemist Reviews.
2005.26(2):19.

C.M. Taniguchi, B. Emanuelli, CR.

Kahn.(2006). Critical nodes in signalling pathways:
insights into insulin action. nature reviews
molecular cell biology.7(2):85-96.

A.C. Fahed, A. El-Hage-Sleiman ., T.I. Farhat, G.M.
Nemer. (2012). Diet, genetics, and disease: a focus
on the Middle East and North Africa region. Journal
of Nutrition and Metabolism 2012.

D. Biswas, V. Vettriselvi, J. Choudhury, R.
Jothimalar. (2011). Adiponectin gene
polymorphism and its association with type 2
diabetes mellitus. Indian Journal of Clinical
Biochemistry.26:172-177.

H.N. Ginsberg. (2000). Insulin resistance and
cardiovascular  disease. Journal ~ of  Clinical
Investigation. 106(4):453.

O.T. Hardy, MP Czech, S. Corvera. What causes the
insulin resistance underlying obesity? Current
Opinion in  Endocrinology, Diabetes and
Obesity. 2012.19(2):81.

T. Ota. (2014). Obesity-induced inflammation and
insulin resistance. Front Endocrinol
(Lausanne).5:204.

JF. Tanti, F. Ceppo, J. Jager. (2012). Implication of
inflammatory signaling pathways in obesity-
induced insulin resistance. Front Endocrinol
(Lausanne). 24(14):223.

H.H. Kzar, M.E. Al-Gazally, M.A. Wtwt. (2022).
Everolimus loaded NPs with FOL targeting:
preparation, characterization and study of its
cytotoxicity action on MCF-7 breast cancer cell
lines. Jordan Journal of  Pharmaceutical
Science.15(1): 25-39.

AbdAli et al., 2023

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

A.G.H. Al-Charak, H.H. Kzar, M.M. Murad. (2020).
Spectrum of human growth hormone receptor gene
polymorphisms in physiological obese subjects in
Babylon Province, Irag. Journal of Global Pharma
Technology. 12(1): 589-594.

M.Y. Abd, , H.H.Kzar , , M.M. Murad. (2019).
Assessment of alpha ketoglutarate dependent
dioxygenase levels in different genotypes of
ALKBH?9 gene in patients with T2DM in Babylon
province. Indian Journal of Public Health Research
and Development.10(10): 2125-2130.

A.G.H. Al-Charak, , H.H. Kzar. (2020). Study the
cytochrome p450 gene expression changes in Iraqi
patients with chronic liver disease. Indian Journal of
Forensic Medicine and Toxicology. 14(2):546-550.

K. Rehman, M.S. Akash. Mechanisms of
inflammatory responses and development of insulin
resistance: how are they interlinked? Journal of
Biomedical Science.2016.23(1):87.

F. Zatterale, M. Longo, J. Naderi, et al.
(2020). Chronic adipose tissue inflammation
linking obesity to insulin resistance and type 2
diabetes. Front Physiology. 10:1607.

M. Najafi, L.H. Gohari, M. Firoozrai. (2009).
Paraoxonase 1 gene promoter polymorphisms are
associated with the extent of stenosis in coronary
arteries. Thrombosis Research. 123:503-510.

K. T., Maung, K. K., Thida, A., & Myint, T. (2018).
Single Nucleotide Polymorphism at +276 G>T of
the Adiponectin Gene and Plasma Adiponectin
Level in Myanmar Type 2  Diabetic
Patients. Journal of the ASEAN Federation of
Endocrine Societies. 33(2). 160-164.

B. Christopher, C.B. (2008). Newgard. Molecular
and metabolic mechanisms of insulin resistance and
B-cell failure in type 2 diabetes. Nature Reviews
Molecular Cell Biology.9:193-205.

B. Vandanmagsar, Y.H. Youm, A. Ravussin, et
al. (2011). The NLRP3 inflammasome instigates
obesity-induced  inflammation  and  insulin
resistance. Nature Medicine. 17(2):179-188.

S. Yosaee, M. Khodadost, A. Esteghamati,, J. R.
Speakman, K. Djafarian, V. Bitarafan,, & F. Shidfar.
(2019). Adiponectin: An Indicator for Metabolic
Syndrome. Iranian journal of public health, 48(6),
1106-1115.

318



[21]

[22]

[23]

[24]

[25]

[26]

[27]

1JCBS, 23(1) (2023): 314-319

B. Mackness, P. Durrington, P. McEIlduff, J.
Yarnell, N. Azam et al. (2003). Low paraoxonase
activity predicts coronary events in the Caerphilly
Prospective Study. Circulation. 107:2775-2779.

D.N. Nevin, A. Zambon, C.E. Furlong, Richter RJ.
Richter, R. Humbert et al (1996). Paraoxonase
genotypes, lipoprotein  lipase activity, and
HDL. Arteriosclerosis, Thrombosis, and Vascular
Biology. 16:1243-1249.

Kzar, H.H., Abd, M.Y. Murad, M.M.(2019).
Evaluation of oxidative stress status: Total
antioxidant ratio in serum of patients with metastasis
and non-metastasis lung cancer in Babylon
Province. Indian Journal of Forensic Medicine and
Toxicology. 13(4), pp. 832-835.

Mackness B, Mackness MI, Arrol S, Turkie W,
Julier K, et al. (1998). Serum paraoxonase (PON1)
55 and 192 polymorphism and paraoxonase activity
and concentration in non-insulin dependent diabetes
mellitus. Atherosclerosis. 139:341-349.

H,H. Kzar, M.A Witwt, M.E. Al-Gazally. (2020).
Study the glucose transport, angiogenesis and
apoptosis  behavioral through  chemotherapy
treatment according to receptors status in women
with breast cancer. Indian Journal of Forensic
Medicine and Toxicology. 14 (3): 2555-25509.

A.G.H. Al-Charak, H.H. Kzar, (2020). Study the
cytochrome p450 gene expression changes in iraqi
patients with chronic liver disease. Indian Journal of
Forensic Medicine and Toxicology. 14(2). 546-550.

M.E. Al-Gazally , S. Al-Awad, H.H. Kzar. (2018).
Study Some of the Risk Factors on Total
Antioxidant Capacity in Iragi Patients with Sporadic
Colorectal Cancer. Journal of Global Pharma
Technology. 10(3):48-55.

AbdAli et al., 2023

319



