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Abstract: 

Type 2 diabetes mellitus (T2DM) is a complicated metabolic condition caused by a combination of  many factors .  

Methodology: A total 90 specimens of blood samples have been collected, including (75) samples from patients with T2DM from  Al-

Shaheed Fairooz Hospital and Al-Kut Hospital in the governorate of Wasit /Iraq, and (15) samples from healthy control individual 

without any history of T2DM during January  to March 2021. The patients’ ages were ranged between 18 and 70 years old.HbA1C test 

was done for a 75 sample of patients to determine  glucose level . Body mass index was estimated for all Patients .The results showed 

that smoker had higher total HbA1c values than no smoker . As well, It was shown that patients with family history had higher total 

HbA1C values than patients with not any Family history with T2DM, and  BMI showed significant increase in T2DM . 

To evaluate the IGF-1and GLP genes expression, performed by RT-PCR technique .The results revealed that there was ( 0.764 ±0.28 ) 

in GLP-1Rand ( 0.847 ±0.32 ) in IGF-1  expression  in all when compared to a healthy control group of patients (1.00 ±0.00 ) . The gene 

expression according to BMI was showed  (overweight =-0.361 , obesity= -0.410 ,P value<0.05)  in GLP-1R gene and (overweight 

=0.72, obesity= 0.75,P value <0.05) in IGF-1 gene  . 

KEY WORDS : Insulin like growth factor,Type 2 diabetes mellitus,  glucan peptide 1receptor, body mass index  

Introduction 

Diabetes mellitus is a dangerous and complex condition characterized by high blood glucose levels 

(Petersmann and et al 2018 ) . An increased blood glucose level may not cause any symptoms in and of 

itself,however,With time,  It may result in the development of micro- and macro-vascular consequences such 

as cardiovascular comorbidities, renal disease, limb amputation, and blindness (Dahlstrom, and et al 2017 ). 



Nat. Volatiles & Essent. Oils, 2021; 8(4): 9003-9012 
 

9004 
 

Diabetes mellitus is a common lifestyle condition that is divided into two types: T1DM and T2DM. While they 

are both cause hyperglycemia and other chronic illnesses are caused by a lack of insulin activity, Each type's 

cause differs, necessitating a different preventative approach.. T1DM is triggered by the autoimmune 

reaction of the body, which results in the loss of pancreatic islet cell. Type 2 diabetes, is caused by either 

insulin resistance in target cells or a failure to generate insulin in accordance with physiological requirements. 

(Goenka and et al 2020) . Diabetes can be diagnosed using fasting blood glucose levels as well as long-term 

blood glucose levels (HbA1C proportion) (Weykamp, 2013 ). T2D affects almost all diabetics. Diabetes is 

becoming more common around the world, as well as the World Health Organization (WHO) in 2002 by 

which 2031, The number of adults with diabetes would have increased by more than a factor of two. 

Approximately 99% of DM have T2D. Diabetes is becoming more common all around the world & the WHO 

2002 has referred that by 2031 the number of adults with diabetes would have doubled worldwide.Diabetes 

is a condition characterized by abnormally high blood glucose levels. The food is the main source of glucose 

and insulin hormone enables glucose to enter the cells and provide energy.T2DM is the more common type 

of diabetes, Insulin is not produced or used efficiently by the body. insulin deficiency, the glucose increases in 

blood (WHO,2014) .Glucagon like peptide-1 receptor gene (GLP-1R) codes a 7-transmembrane protein that 

function as a receptor for glucagon –like peptide 1 (GLP-1) hormone, which promotes glucose-stimulated 

insulin production.This receptor, which functions at the beta cell surface in the pancreas, Internalization of 

GLP-1 and GLP-1 analogs occurs, and it plays a key role in the signaling pathways that lead to insulin 

production.In animal models, it also has neuroprotective benefits. ( Brubaker and Drucker, 2002). Diabetes is 

linked to polymorphisms in this gene.The protein is an important drug target for the treatment of T2DM and 

stroke. This gene has numerous transcript variants due to alternative splicing. ( Doria et al., 2008 ). On the 

long arm of chromosomes, the IGF-1 gene is found 12q23-23 and consists of six exons, including two leader 

exons , and has two promoters (Rotwein,1991). This gene coding for insulin-like growth factor 1 protein (IGF-

1) is a 70-amino-acid hormone that affects nearly every tissue and organ in the body , IGF-1 Peptide growth 

factor that is secreted and is involved in a range of physiological and pathological processes such as somatic 

growth, tissue repair, and glucose, protein, and lipid metabolism (Al-Deresawiet al.,  2019 :Rotwein, 1999). 

The aim of this study: was toassessment the glucagon like peptide-1 receptor and insulin-like growth factor-1 

genes expression in patients with diabetes type-2 & to determine the possible associations between glucagon 

like peptide-1 receptor and insulin-like growth factor-1 genes expression according the Body Mass Index 

(BMI).  
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Materials and procedures:  

Selection of Subject:  

Patients whom chosen for this study were men and women with diabetes mellitus type 2 disease.   A total 90 

specimens of blood samples have been collected, including (75) samples from patients from  Al-Shaheed 

Fairooz Hospital and Al-Kut Hospital in the governorate of Wasit /Iraq, and (15) samples from healthy control 

individual without any history of DT2M or other chronic disease, from January  to March 2021. The patients’ 

ages were ranged between 18 and 70 years old.  

Measurement of Body Mass Index (BMI)  

Body Mass Index was measured by weight in kilos divided by height in meters squared (kg/m2). ( Flegalet al., 

2005 ) .  

Blood Specimens Collection : 

Each patient and a control group were drawn about 4 ml of blood and putting into two EDTA Vacuum tubes 

(2 ml)and then labeled, one tube for HbA1C test and another freezing until to be used for RNA Extraction.  

HbA1C Determination  :  

Tosoh apparatus automated glycohemoglobin analyzer HLC used in this study to determine the HbA1C level, 

by using Tosoh HbA1C kit . Operation the Tosoh automated glycohemoglobin Analyzer System according to 

the user manual.   

Expression of Genes 

All of the samples' total RNA was extracted using (Genome) General RNA Extraction Kits by manufacturer’s 

directions. Total RNA was conversely translated to cDNA utilizing AccuPower® RT PreMix Kit. The system was 

completed in a response volume of 20 μl. Three main steps were applied to conversion by thermocycler (step 

1: 42°C for 60 min, step 2: 94°C for 5 min, and 4°C for 5 min: one step). Levels of GLP-1R expressionand IGF-I 

genes were assessment by real-time quantitative polymerase chain reaction (qRT-PCR) Analytikjena . To 

ensure that the test gene is expressed, Go Taq® qPCR Master Mix (SYBR) was used. Glyceraldehyde 3-

phosphate dehydrogenase (GAPDH) mRNA levels were amplified and utilized to normalize the mRNA levels of 

the IGF and GLP-1R genes.Prime design and preparation were created using the Primer3 web version (online 

at website http://primer3.ut.ee) for the qRT-PCR process. IGF primers were supplied by genes were 

synthesized by macrogenComspany, Korea, and GLP-1R primers were supplied by genes syntheized by 

Scientific Researcher company, Iraq .were synthesized by as a lyophilized product of different picomole 

concentrations. Primers were lyophilized and dissolved in a free DNase/RNase water to make a stock solution 

http://primer3.ut.ee/
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with a concentration of 100 pmol/μl, and a work solution with a concentration of 10μM suspended (10 

pmol/μl in 90 μl) of deionized water to arrive at a concentration in the end of 10 μMas a workplace solution, 

the program of the IGFreaction was:(Initial denaturation: 95°C for 5 min/one cycle, denaturation: 95°C for 40 

s, annealing: 59°C for 40 s, and extension:72°C for 1 min), and the program of the GLP-1R reaction was:(Initial 

denaturation: 95°C for 5 min/one cycle, denaturation: 95°C for 40 s, annealing: 53°C for 40 s, and 

extension:72°C for 1 min), The run consisted of 35 cycles followed by one cycle at 4°C, for every reaction . 

Primer sequences for GAPDHwere F: 5ʹ-TCGGAGTCAACGGATTT-3ʹ , R: 5ʹ-CCACGACGTACTCAGC-3ʹ  ,IGF-1 gene 

was F: 5ʹ-CTTTGCGGGGCTGAGCTGGT-3ʹ , R: 5ʹ-CTTCAGCGAGCAGTACA-3ʹ , and GLP-1R gene was F: 5ʹ-

GTTCCCCTGCTGTTTGTTGT-3ʹ , R: 5ʹ-TGGCCTTCAGTTTGGATACC-3ʹ .   

Analysis of the Data 

1. To determine the impact of various factors on study parameters, the Statistical Analysis System (SAS 

2012) application was used. To detect considerable compression between means, a t-test was used. 

If the P value for all tests was less than 0.05, it was declared statistically significant. 

2. The means of folding for genes (target and control), as well as Ct values and gene expression levels, 

were recorded; the values of the housekeeping gene were also included in this investigation. The (Livak 

and Schmittgen, 2001) equation was used to calculate ∆CT and ∆∆CT. 

RESULTS AND DISCUSS  

Correlation coefficient between HbA1C level and Folding genes in patient  

Table (1) Shows the mean genes folding among HbA1C levels for GLP and IGF genes in patients. to confirm 

the current study's findings, the relationships between the genes folding that occurs in parameters of GLP 

and IGF genes and its effect on (T2DM) has been studied . The levels of  GLP and IGF genes expression 

reported a high significant increase (p≤0.05) in patients with (T2DM)in the current study. Although, The 

results demonstrated increase in parameters levels in (T2DM) patients, but no statistically significant 

differences . 

Table 1: Correlation coefficient between HbA1C and Folding genes 

Parameters Correlation coefficient-r wit 

HbA1C levels 

P-value 

Folding GLP gene -0.13 NS 0.251 
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Folding IGF gene 0.02 NS 0.897 

NS: Non-Significant. 

 

The results of  Correlation coefficient with HbA1Cdemonstrated decrease in Folding GLP gene in patients with 

(T2DM), the result in table 1 were in accordance with (Tella , and et al 2015 ) The most therapeutic promise 

has been demonstrated for GLP. DPP-4 inhibitors have been shown to reduce HbA1c by preventing the 

endogenous GLP-1 breakdown. The GLP-1, with HbA1C decrease as the major requirement. However, there 

are a variety of medications that improve HbA1C in a similar way. The high interest in this class of drugs 

originates from the weight reduction seen in the approval studies, rather than the effect on HbA1C. Patients 

with diabetes and those with obesity without diabetes both lose weight when given GlP-1 agonists. (Vilsboll, 

T.,and et al  2012 ) .  

The results of  Correlation coefficient with HbA1C demonstrated increase in Folding IGF gene in patients with 

(T2DM), the result were in accordance with ( NeamTu, et al, 2017 )When compared to the control group, 

diabetes individuals showed higher IGF-I levels. The findings of research into the relationship between IGF 

levels and diabetes . Other research has found that persons with obesity or type 2 diabetes had normal or 

higher IGF levels. (Rajpathak SN, and et al 2008 )  .   

 

Relationships between GLP-1R gene and  BMI  

Results in table (2) appeared the values of GLP-1R expression with BMI in different patients in weight, 

patients are normal weight, overweight and obesity . There was a link between GLP-1R expression and BMI in 

different patients in weight; (Normal weight = -0.131, Overweight= -0.361 and obesity = -0.410 ) .  Regarding , 

GLP-1R expression was shown to be inversely associated to BMI, meaning patients with a greater BMI had 

lower GLP-1R expression. 

BMI Correlation coefficient-r wit 

GLP-1R 

P-value 

Normal weight -0.131 NS 0.251 

Overweight -0.361 0.039* 

obesity -0.410 0.018* 

P<0.05 Significant 
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The results in table ( 2) were in accordance with (Ejarque, and et al 2019 ) . Both lean and insulin-resistant 

morbidly obese patients have GLP-1R expression, with higher expression in lean participants In insulin-

resistant people, expression is reduced grossly obese subjects(Ejarque, and et al 2019 ).GLP-1 is a powerful 

activator insulin secretion triggered by glucose that also has beneficial effects on stomach regulation of 

appetite and emptying. GLP-1 works primarily through interacting GLP-1R, a G protein-coupled receptor, 

which is found in the pancreas, heart, kidney, gastrointestinal tract, and fat tissue in humans (Cantini, and et 

al 2016 ) . GLP-1R expression was found to be higher in morbid obese people with a high insulin-resistant 

profile when compared to insulin-sensitive lean, overweight, and low insulin-resistant obese subjects in 

humans. Furthermore, higher GLP-1R expression was associated with a better outcome (Vendrell, and et al 

2011 ). Our findings led us to believe that our patient group may have disturbed GLP-1/GLP-1R signaling, 

resulting in a reduction in GLP-1 insulin sensitivity. This might explain why those patients with greater BMI , 

who would be expected to have the lowest  expression of GLP-1R in receptor  . However, the extra pancreatic 

mechanisms and actions of GLP-1, especially in adipose tissue , remain insufficiently understood .  

Relationships between IGF-1 gene expression and BMI  

Results in table (3) appeared the values of IGF-1 gene expression with BMI in different patients in weight, 

patients are normal weight, overweight and obesity . association was found between IGF-1 expression with  

BMI in different patients in weight; (Normal weight = 0.59, Overweight= 0.72 and obesity = 0.75) .  Regarding 

, IGF-1  expression was Positively correlated with BMI, indicating that patients with higher BMI had higher 

IGF-1 expression.  

Table (3) correlation between IGF-1 gene expression and BMI  

BMI Correlation coefficient-r wit 

IGF-1 

P-value 

Normal weight 0.59 NS 0.07 

Overweight 0.72 0.02* 

obesity 0.75 0.01* 

P<0.05 Significant 

 

The results in table ( 3) were in accordance with  (Yan, and et al 2017 ) To study the potential mechanistic 

relationship between diabetes and obesity, researchers analyzed IGF-1R expression in overweight people 

with and without diabetes.In a study of overweight patients with T2DM , the net effect was an increase in the 
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ratio of IGF-I expression. Obesity and plasma IGF concentrations have been linked before, however the 

evidence is mixed. The role of growth hormone in IGF control may also make data from adolescents more 

difficult to interpret. According to one study, obese people had a higher percentage of bioactive IGF-I than 

lean or overweight people (Haywood, and et al 2019) .  Our research demonstrates that any increase in body 

mass index leads to an increase in IGF gene expression in patients with T2DM, where it is directly 

proportional. 

CONCLUSIONS 

Gene expression of IGF-1  expression was Positively correlated with BMI, indicating that patients with higher 

BMI had higher IGF-1 expression , while gene expression of GLP-1 decreases and is inversely proportional to 

BMIin patients with T2DM. 
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