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  ABSTRACT  
LEP, infertility, obesity, diabetes  Obesity and Type-2 diabetes mellitus regarded chronic metabolic disease 

and main causes of infertility in women. obesity lead to increase of 

Leptin hormone level which synthesis by adipose cells and enterocytes 

and cause systemic hormonal imbalance. Ninety Iraqi women were 

enrolled as a samples in this study collected from Women's Hospital in 

Karbala City and teaching hospital and the women and children hospital 

of Al-Diwaniyah province from October 2020 to January 2021. Sixty 

infertility women were suffered from obesity and T2DM and 30 were 

apparently healthy considered as a control. Allele Specific molecular 

technique was used to detect the LEP rs7799039 genotypes and allele 

frequency. Study data to analyze by Chi square and odds Ratio and p-

value test used to detect significance of the means. genotype result 

rs7799039 related with GG homozygous associated with obesity 

compared with diabetes (0 versus 40%; X2 =15, p-value = 0.01) and 

obesity compare with control (0 versus 26.66%; X2 =9.23, p-value = 

0.03). result of rs7799039 related with GA heterozygous associated with 

obesity compared with diabetes (86.66 versus 40%; X2 =14.06, p-value 

= 0.0005), and obesity compare with control (73.33 versus 86.66%; X2 

=1.66, p-value = 0.20). result of rs7799039 related with AA homozygous 

associated with obesity compared with control (13.33 versus 0 %; X2 

=4.28, p-value = 0.03), and diabetes compare with control (20 versus 

0%; X2 =6.66, p-value = 0.01). the result of this study concluded that 

rs7799039 revealed that GA  heterozygous, GG and AA homozygous are 

associated of incidence infertility that suffered from diabetes and obesity 

in Iraqi patient women. 
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1. Introduction 

Pregnancy, also known as gestation, is the period during which one or more offspring evolve inside a 

woman [1], A multiple pregnancy involves more than one progeny, such as with twins [2]. Pregnancy 

usually occurs by sexual coitus, although it can also be caused by assisted reproductive technologize 

procedures [3]. Infertility is defined as the inability to become pregnant after one year of sexual activity 

with a male and female partner without the use of contraception [4]. Obesity is a spread disease worldwide, 

usually correlating with infertility [5]. Studies in obese infertile females demonstration the occurrence of 
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systemic hyperestrogenemia, hyperinsulinemia, and correlating ovarian dysfunction through premature 

follicular atresia and anovulation [6]. Obesity has been demonstration to restrain not only oocyte maturation 

and quality, [7] but also embryo development. Its one of causes of female infertility because the obesity 

lead to increase of Leptin hormone level.  Leptin (LEP) is a hormone mainly synthesis by adipose cells and 

enterocytes in the small intestine that assists to regulate energy balance by inhibiting hunger, which in turn 

decrease fat store in adipocytes, its located on 7q32.1 chromosome [8]. Leptin executes on cell receptors in 

the bent and ventromedial nuclei, as well as else parts of the hypothalamus and dopaminergic neurons of the 

ventral tegmental area, so mediating feeding [9], [10]. During obesity progress, the ever-growing adipose 

tissue produce large amounts of leptin, which lead to systemic hormonal imbalance [11]. Leptin is 

fundamentally known to modulate zest at the centric level [12]. aside from modify the liberation of 

gonadotropin releasing hormone (GnRH) neuron activity and gonadotropins [13]. Nonetheless, leptin is also 

a significant modifier of ovarian function [14]. Leptin receptor, also known as LEP-R or OB-R, is a type I 

cytokine receptor, [15] a protein that in humans is encoded by the LEPR gene that located on 1p31.3. [16] 

LEP-R functions as a receptor for the fat cell-specific hormone leptin. LEP-R has also been designated as 

CD295 (cluster of differentiation 295). Its location is the cell membrane, and it has extracellular, trans-

membrane and intracellular sections (protein regions) [17]. Mutations in this gene have been correlating 

with obesity and pituitary dysfunction. When leptin binds to leptin receptors, specifically in the 

hypothalamus, chemical signals are produced that promote a sensation of glut, decreasing hunger [18]. The 

significance of this function is apparent in the state of leptin receptor deficiency, which is correlating with 

high blood plasma levels of leptin and, thus, incessant hunger and overeating, lead to obesity [19]. Leptin 

receptor deficiency is also correlating with hypogonadism, absent or late puberty, and infertility. increase 

level of leptin hormone lead to obesity and obesity cause increase of insulin level in blood and insulin 

resistance also a known diabetes type two, [20]. LEP rs7799039 found in diabetic patient higher than 

healthy, variant rs7799039 by age, gender, BMI and alcohol use, a significantly increased risk of T2DM 

was found in female and associated with levels of random blood sugar and low density lipoprotein 

cholesterol levels [21]. 

 

This study was aimed to determine: 

The genotypes that are related to the occurrence of infertility in the LEP genes under study. 

 

2. MATERIALS AND METHODS 

 

2.1 Samples Collection 

This study include 90 samples were collected from women infected with Infertility that suffered from 

diabetic and obesity, and without Infertility, Ninety Iraqi women were enrolled as a samples in this study 

collected from Women's Hospital in Karbala City and teaching hospital and the women and children 

hospital of Al-Diwaniyah province, Iraq. Total of 90 samples were divided into three groups. The first 

group includes 30 samples from infertility that suffered from obesity, second group includes 30 samples 

from infertility that suffered from T2DM, the third group includes 30 samples from healthy women. 

 

2.2 Genomic DNA Isolation and Genotyping 

 

DNA extraction: 

The blood samples was taken for make DNA extraction by using kit (Intron Biotechnology, Korea) based to 

manufacturing directions and store at -  20C°. Analysis of UV spectrophotometer was measure the DNA 

purity and concentration. 
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Primers design: 

Allele Specific-PCR primers for LEP gene polymorphism were designed in this study using NCBI-SNP 

data base and Primer1 Allele Specific -PCR primers design online as following tables: 

 

Table 1. Allele Specific -PCR primers with their sequence and amplicon size: LEP (G/A) gene 

polymorphism 

Primer Sequence (5'-3') Product size 

Wild type Forward 

Primer 

LEP gene rs7799039-G 

CTAAGGGCTGGAGCTCAAGC 

429bp 
Mutant Forward 

Primer 

LEP gene rs7799039-A       

CTAAGGGCTGGAGCTCAAGG 

Common Reverse 

Primer 
 CCCCTCCAGGTTGATGTGC 

 

Allele specific-PCR master mix preparation: 

Through the preparation of two tubes for one sample, as (G) and (A), adding 12.5 μl of (Go Taq® G2 Green 

Master Mix kit), 3μl of an isolated DNA solution, and nuclease-free water to all the tubes, and then 

performing the analysis, 6.5 μl was added to each tube, along with 1 μl of wild type forward primers (10 

pmol) in one tube (G), 1 μl of mutant type forward primers (10 pmol) in another tube (A), and merely 1 μl 

of Reverse primer (10 pmol) in both (G) and (A) tubes. Total volume 25 μl. The DNA product was obtained 

and electrophoresed in an agarose concentration of 2 percent at 75 volts for forty-five minutes. The UVP 

illuminator equipment was used to view the DNA bands and record the gel photographs. 

 

Allele specific-PCR Thermocycler Conditions, were done as following: 

 

Tables 2. PCR condition for amplification of the LEP gene polymorphism 

PCR step Temp. Time Cycle  

Initial denaturation 95°C 5min. 1 

Denaturation 95°C 30 sec.  

Annealing 61°C 30 sec. 35 

Extension 72°C 30 sec.  

Final extension 72°C 10min 1 

 

Statistical Analysis: 

A statistical study was conducted using the Statistical Package for Social Sciences (SPSS version 26, Inc., 

Chicago, IL, USA) and the Microsoft Excel Worksheet. The results and examples of the current study were 

analyzed. P-value significance was determined when the value less than 0.05 (P<0.05), Odd Ratio (OR), 

and 95% Confidence Interval [22]. 

 

3. Results 

The results of this study show distribution of Leptin gene (rs7799039) Polymorphism was diagnosed by 

Allele Specific. There are many genotypes; AG, GG and AA. The wild type homozygote genotype was 

showed only G allele amplification at 429 bp product size. The mutant type homozygote genotype was 

showed only A allele amplification at 429 bp product size. Whereas, the heterozygote genotype was showed 

G and A allele’s amplification at 429 bp product size respectively. 
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Genotypic and Alleles Analysis for studied genes in Patient groups and Control groups, The distribution of 

infertility with groups obesity patients was shown in Figure (1), according to Leptin gene (rs7799039) 

genotypes and alleles was showed in table (3). 

 

 
Figure 1 Allele specific technique to rs7799039 of LEP gene. PCR product is 429bp, electrophoresis in 

1.5% agarose gel at 75 volt for 45 min., stained with red safe dye. Lane (M) is 100bp DNA ladder; Lane 1,2 

(GG) wild type homozygous; Lanes 3,4,9,10,11,12 (GA); Lanes 5,6 and 7,8 together (AA) mutant 

homozygous. 

 

Table 3. Genotype and Allele Frequency for rs7799039 in LEP gene 

            Groups 

( each group have  

n=30 ) 

Alleles, n (%) Genotypes, n (%) 

G A GG  GA AA 

G1:  Control   38(63.33) 22(36.66) 8(26.66) 22(73.33) 0(0) 

G2:  Infertility with 

obesity    
26(43.33) 34(56.66) 0(0) 26(86.66) 4(13.33) 

G3: Infertility with  

T2DM   
36(60) 

24(40) 
12(40) 12(40) 6(20) 

Comparisons 

G1 versus 

G2 

OR( 

95%CI) 

0.44(0.2128 

to 0.9209) 

2.2587(1.0859 

to 4.6985) 

0.0434(0.0024 

- 0.7916) 

2.3636(0.6265 

to 8.9171) 

10.35 (0.5326 

to 201.46) 

X2  / P 

value 
4.82/0.02*   4.82/0.02* 

9.23/ 0.03* 
1.66/0.20 4.28/0.03* 

G1 versus 

G3 

OR( 

95%CI) 

0.8684(0.4158 

to 1.8139) 

1.1515(0.5313 

to 2.4052) 

1.83(0.6163 - 

5.4535) 

0.2424(0.0815 

to 0.7211) 

16.18(0.8683 

to 301.63) 

X2/ P 

value 
/0.70 0.14/0.70 1.2/0.27 6.78/0.01* 6.66/0.01* 

G2 versus 

G3 

OR( 

95%CI) 

0.5098(0.2466 

to 1.0540) 

1.9615(0.9488 

to 4.0533) 

0.024(0.0014 

- 0.4345) 

9.75(2.7074 

to 35.1126) 

0.6154(0.1546 

to 2.4497) 

X2/ P 
value 

3.33/0.06* 3.33/0.06* 
15/0.01* 

14.06/0.0005* 0.480/0.49 

G1= Control ;  G2= Infertility with obesity  ;  G3= Infertility with  T2DM .  OR = odd ratio; χ²=chi square.   
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; * significant difference at P<0.05 . 

 

4. Discussion 

Obesity is the most common endocrinopathy in women of childbearing age and causes not only 

reproductive but also metabolic abnormalities. Women with Obesity have ovulatory dysfunction, abnormal 

hormones, hyperandrogenemia, and hyperinsulinemia [23]. Leptin is peptide protein predominantly made 

by adipose cells and enterocytes in the small intestine that helps to regulate energy balance by inhibiting 

hunger and composed of 167 amino acids, secreted mainly by adipocytes; therefore, its levels are directly 

proportional to the adipose tissue of a person’s body [8]. Leptin is considered important for metabolic 

homeostasis and glucose regulation, regardless of the person’s diet and weight [24]. obesity lead to increase 

of Leptin hormone level which   synthesis by adipose cells and enterocytes and cause systemic hormonal 

imbalance whereby obesity one of main causes of infertility and type-2 diabetic [25]. LEP rs7799039 

genotyping frequency is found in diabetic patient higher than healthy, variant rs7799039 by age, gender, 

BMI and alcohol use, a significantly increased risk of T2DM was found in female and associated with 

levels of random blood sugar and low density lipoprotein cholesterol levels [21]. Allele Specific molecular 

technique was used to detect the LEP rs7799039 genotypes and allele frequency. The rs7799039 

polymorphism of the LEP gene is located in the promoter region and influences the serum leptin 

concentrations [26]. Although some studies reported a good correlation between LEP gene genotypes and 

serum leptin levels [26], [27], Although the association of rs7799039 and rs1137101 polymorphisms with 

some metabolic disorders including obesity, insulin resistance and dyslipidemia has been evaluated [28], 

[29]. The present study is the first study in Iraq indicates for the first time the association of rs7799039 

polymorphisms with infertility in Iraqi women. In the current study, a significant difference (0.03, 0.01, 

0.03) was observed in the (GG, GA, AA) genotype frequency of rs7799039 polymorphism between normal 

subjects and infertile women. The allele frequency of rs7799039 polymorphism was significantly different 

obesity diabetic and control women [30]. The result of this study concluded that rs7799039 revealed that 

GA heterozygous, GG and AA homozygous are associated of incidence infertility that suffered from 

diabetes and obesity in Iraqi patient women. 

 

5. Conclusion 

Significance Association of the leptin gene (rs7799039) polymorphism with infertility in Iraqi women. 
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