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1. Introduction 

Obesity is a medical condition represented by 

extreme adipose tissue which affects physical health 

and causes serious problems for both males and 

females throughout their life. Clinical observations 

assessed body mass index (BMI), as the ratio of body 

weight divided by height (kilograms/ meters) (1, 2). 

Inhibin is a hormone produced in humans by the 

granulosa cells of reproductive organs (3, 4).  

It is very important to preserve different tissue 

functions that appear to be the markers for infertility, as 

well as gestational and gynaecological diseases (5). 

Inhibin B in particular is evaluated as a marker of 

spermatogenesis, while in women, it regulates 

menstruation, ovarian folliculogenesis, and 

steroidogenesis (6). Therefore, it is considered a 

follicle-stimulating hormone (FSH) physiological 

signal feedback and a serum Sertoli cell function 

marker to predict the quality of semen and male 

infertility factor (7). Kisspeptin (metastin) is another 

important hormone that is made in the hypothalamus 

and controls the releasing of several other hormones. 

Studies showed an association between the degree of 

obesity and the enzyme by increasing the expression of 

this factor (8). Kisspeptin signaling is related to the 

body weight and energy metabolism as an important 

player in glucose homeostasis regulation, feeding 

behavior, and composition of body; in addition (9). 

Considering the importance of inhibin B and kisspeptin 

in body metabolism, energy balance, and obesity, this 
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Abstract 

Obesity is one of the most important global health problems causing serious health risks and early death in 

human. It is also associated with disturbance of homeostasis of hormones and immunological biochemical 

factors inside the human body. This study aimed to evaluate the serum level of inhibin B and kisspeptin among 

Iraqi obese adult people and other biochemical parameters correlated with obesity. Inhibin B and levels of 

kisspeptin were evaluated in the samples of serum from 40 Iraqi obese adult patients and 30 healthy non-obese 

individuals. A significant decrease (P<0.0001) was observed in the kisspeptin level in both males and females, 

compared to the control group. Moreover, inhibin B decreased significantly in obese females only (P<0.001), 

while there was no differences between males and the control group in this regard. Finally, body mass index, 

serum glutamic pyruvic transaminase (SGPT), and leptin showed negative correlation with kisspeptin (0.01, 0.5, 

and 0.01), respectively. However, a positive association was observed with the level of Ca in the serum. On the 

other hand, inhibin B confirmed a positive correlation with SGPT. The present study revealed a significant 

increase in inhibin B and kisspeptin, with SGPT and Ca in the serum of obese patients, which could lead to 

complications and health problems among these patients.  
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study aimed to evaluate their relationship with BMI and 

biochemical factors by measuring these factors.  

2. Materials and Methods 

2.1. Sampling 

The study was carried out at Al-kindy Medical 

College (Obesity Research and Treatment Unit), 

Baghdad, Iraq. In total, 43 obese (18 females and 25 

males) people were selected within the age range of 16-

63 years.  

2.2. Hormonal and Metabolic Measurements 

A clinical examination, biochemical laboratory 

examination (fasting blood sugar, blood urea, serum 

creatinine, lipid profile, serum glutamic-oxaloacetic 

transaminase, serum glutamic pyruvic transaminase, 

serum calcium, and uric acid), and diagnosis were 

conducted for each patient by the consultant medical 

staff. To compare the results, 30 healthy adults (15 

males and 15 females) with approximate age were 

examined as the control group. 

5 milliliters of blood samples were obtained from the 

venous blood of each participant; afterward, blood sera 

were collected by centrifuging (at 3000 rpm for 5 min) 

and stored at -20˚C until preparation for the 

experiment. The sera were assessed for inhibin B, 

kisspeptin, and leptin by an ELISA kit (Elabscience®, 

USA). The instructions of the manufacturer were 

followed to assess the variables. 

2.3. Statistical Analysis 

The results were assessed in a data sheet of SPSS 

software (version 20). The significant differences 

(mean±SD) were assessed by Kruskal-Wallis, Mann-

Whitney, and Independent-Samples T-test. 

Furthermore, the correlation among inhibin B, 

kisspeptin, leptin, and other biochemical parameters 

were estimated by Person’s correlation. A P-value of 

<0.05 was considered statistically significant.  

3. Results 

The comparisons between the experimental and 

control groups showed a significant difference in the 

mean serum levels of inhibin B, kisspeptin, leptin, and 

other biochemical parameters. According to the data in 

figure 1, kisspeptin level decreased significantly in both 

obese males and females, compared to the control 

group (P≤ 0.0001). 

 

 

 

 

 

 

 

 

 

 

  

 

 

On the other hand, inhibin B showed a significant 

decrease in obese females, compared to the control 

group (P≤0.0001); however, no significant difference 

was observed in the obese men, compared to the 

control group (Figure 2). 

 

 

 

 

 

 

 

 

 

Correlation of kisspeptin with BMI, SGPT, and leptin 

showed a negative relationship among these factors. 

Kisspeptin correlated positively with the level of Ca in 

serum, and inhibin B has a positive correlation with 

SGPT (Table 1). 

Figure 1. Kisspeptin mean levels in obese males and females, 

compared to the control group 

 

 

Figure 2. Inhibin B mean level in obese males and females, 

compared to the control group 
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4. Discussion 

Obesity is a global epidemic that is considered one of 

the risk factors for multiple metabolic disorders that 

can also affect impaired fertility in females and males 

(1, 2). The level of leptin, inhibin B, kisspeptin, and 

other biochemical parameters in obese penitents have 

been investigated in this study, and the correlation of 

these parameter was evaluated. Serum kisspeptin (Kiss-

1) level decreased significantly in both obese males and 

females. This may be due to this fact that kisspeptin has 

ascended as a vital gonadotropin-releasing hormone 

stimulator (GnRH), facilitating the energy metabolism 

effect (10, 11). Many experimental studies detected that 

system of Kiss-1 is so susceptible to the alterations in 

the balance of energy and responding to the leptin 

stimulatory effect. The negative balance of energy and 

its related metabolic disorders repressed the 

hypothalamic Kiss-1 gene expression. An increasing in 

production and expression of Kiss-1 gene among obese 

patients relied on the obesity degree and duration. 

Therefore, it is well expected that disrupted 

homeostasis of energy condition, as a metabolite, 

interferes with Kiss-1 gene expression and modifies 

hypothalamic-pituitary-gonad sensitivity of axis to the 

stimulation of leptin (12, 13).  

Consistent with a significant decrease of inhibin B in 

women, an association was observed with premature 

ovarian failure (14). However, others hypothesized that 

the syndrome of polycystic ovary and inhibin B levels 

are correlated inversely with BMI (15). It shows that 

BMI may inhibit the secretion of inhibin B, as well as 

the activity of granulosa cells, the production of B-

blocking follicles, and possibly the follicle health in 

obese patients (16).The non-significant decrease of 

inhibin B in obese males is consistent with the results 

of a study by Globerman, Shen-Orr (17). This may be 

due to hypogonadotropic and relative hypogonadism 

(also low FSH). 

Study on the correlation of kisspeptin with 

biochemical factors and enzymes showed a negative 

association with BMI, SGPT, and leptin. Kisspeptin 

correlated positively with the level of Ca in serum. 

Rance (13) in 2009 showed Kiss-1 expression in 

adipose tissues of both humans and rodents, which 

indicated that kisspeptin may play a role in regulating 

body weight. Few studies have examined kisspeptin 

signaling in relation to body weight and energy 

metabolism. Malnutrition and low body weight have 

been reported to be associated with low kisspeptin 

expression in hypothalamus (8). The elevation of liver 

enzymes is a common finding in obese patients without 

symptoms. Since obesity is linked to the increase in the 

estrogen hormone in women, it affects sexual activity, 

thereby impairing the secretion of both hypothalamus 

and the pituitary glands, which leads to a weakening of 

the secretion of the hormone kisspeptin (18). The most 

significant factor affecting the circulating levels of leptin 

is body fat mass, and leptin reflects the adipose tissue 

proportion at the steady eating cycle conditions (19).  

Binding of kisspeptin into its receptors increases 

intracellular calcium which explains the positive 

relationship between them (20). In obese patients, the 

production of inflammatory cytokines is induced, 

which stimulates bone absorption by osteoclasts that 

may lead to the high level of serum calcium (21). 

Furthermore, the results showed a positive correlation 

Table 1. Relationship among kisspeptin, inhibin, leptin, and 

some biochemical factors in serum 

 

Biomarkers 
Kisspeptin 

(pg/mL) 

Inhibin 

(pg/mL) 

BM1 (kg/m2) -.573(**) -.063 

FBS (mg/dL) .144 .141 

B. UREA (mg/dL) .139 .126 

S. CREAT (mg/dL) .148 .105 

S. CHOLES (mg/dL) -.223 -.213 

S. TRIG (mg/dL) -.178 -.067 

S. VLDL (mg/dL) -.184 -.065 

S. HDL (mg/dL) -.150 -.082 

S. LDL (mg/dL) -.039 -.187 

S. GOT (u/L) -.242 .225 

S. GPT (u/L) -.304(*) .364(**) 

S. Ca (mg/dL) .309(*) -.078 

S. uricACID (mg/dL) .247 -.031 

Leptin -.366(**) .153 

 

** Correlation is of significance at the level of 0.01 (2-tailed). 

* Correlation is of significance at the level of 0.05 (2-tailed). 
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between inhibin B and SGPT, which interferes with the 

studies that indicated liver enzymes are a common 

finding in obese patients without symptoms and 

previous history of liver disease. This led to 

testosterone conversion to estradiol via the aromatase 

enzyme detected in elevated adipose tissue in such men 

and maintenance of fertility (22, 23).  
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