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Abstract  
Background: Menopause is an aging in woman, it begins in most of them  at 45 years old, the main reason of 
menopause is the decline of the Estrogen hormone result from decline of ovaries function, it's include many of 
symptoms such as nocturnal sweats, hot flashes, depression, elevated of anxiety, insomnia, sleep disturbance, 
genitalia include inflammation, dryness, urinary tract infections, painful urination, gaining weight, usually in the 
abdomen, hips and joint pain. Menopause leads to many disease from them insulin resistance and obesity. The 
adipose tissue it's secretes active proteins such as nesfatin-1 which is adipocytokines regulates food intake. Fetuin-
A is adipokines and hepatokiens that generated mainly by liver it serves to act as carrier of free fatty acid in 
circulation.  

Objectives: The aim of this study is to estimate nesfatin-1, fetuin-A hormones and other related parameters in obese 
and non-obese menopause woman.  

Material and Methods: This study involved 90 woman. For comparison, included (45) non-obese menopause 
woman weight with BMI (22.08±3.39) Kg/ m2 as a control group (group1), another (45) obese menopause woman 
with BMI (35.38±2.52) Kg/ m2 group2.  

Results: There is significant decrease at (P≤ 0.001) in the level of nesfatin-1, E2 and significant increase at (P≤ 
0.001) in the level of fetuin-A, FSH, LH and TNF-α in group2 compered to control group, also there is a significant 
elevation at (P≤ 0.001) in homeostatic model assessment- insulin resistance  

(HOMA-IR) compared to control group.  

Conclusion: nesfatin-1, E2 hormone decrease significantly, but fetuin-A, FSH, LH and TNF-α significantly increase 
and elevated with insulin resistance in obese menopause woman compered to control group.  
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Introduction  

Menopause is the cessation of menstruation caused by the 

decline in ovarian follicular activity, resulting in its permanent 

cessation.  Menopause naturally occurs between the ages of 45 

and 55 as a normal mean of biological ageing. It is identified by 

12 months of amenorrhea (1). The menstrual cycle 

modifications known as "perimenopause" which can endure for 

several years and impact one's physical, emotional, mental, and 

social well-being, are the first step in the slow shift to 

menopause (2).  

Ovulatory dysfunction may theoretically raise the risk of 

obesity since it prevents woman from experiencing the 

customary "reduced appetite" time. The female sex steroid 

hormones especially estradiol (E2) play a major role in 

mediating this relationship between body weight regulation 

and reproductive function. E2 generally controls woman's 

homeostatic nutrition by reducing food intake and raising 

energy expenditure (3), in other word (with the loss of estradiol 

activity) lead to an increase in food consumption (4). 

Nesfatin-1and its precursors described for the first time by Oh 

et al (2006) (5). Nesfatin-1, a potent anorexigenic peptide, 

encoded a fat-influencing and satiety-influencing protein that 

controlled homeostatic eating (6), the blood-brain barrier can be 

crossed by nesfatin-1, according to a study by Unniappan that 

discover the inhibition of anorexigenic neurons and the 

stimulation of pancreatic beta cell secretion may be the 

mechanisms behind the nesfatin-1-induced suppression of 

hunger (7). 

The glycoprotein fetuin-A is a heterodimeric form found in the 

liver. Adult hepatocytes and embryonic cells express it the most 

frequently, whereas adipocytes and monocytes express it less 

frequently (8). Fetuin A is a member of the inhibitory class of 

cysteine proteinases, it is released into the blood, where it binds 

to and inhibits the tyrosine kinase of the insulin receptor in 

muscle and hepatocytes causing insulin resistance in these target 

tissues (9) so, increased fetuin A levels in humans are linked to 

insulin resistance and obesity (10). 

 

Material and Methods:  

In this study (90) woman between )50-65( years old precipitate 

from Iraqi hospitals and privet laboratories in Mosul 

governorate from the period 15/8/2023 to 15/11/2023. The 

woman divided into two groups: 

Group1: involved (45) non obese menopause woman with BMI 

(22.08±3.39) Kg/ m2 as control group. 

Group2:  involved (45) obese menopause woman with BMI 

(35.38±2.52) Kg/ m2. 

Collecting Samples: The woman were asked to fast for 12 

hours, and then 5 ml of their venous blood was drawn and put 

into gel tubes. After the serum was centrifuged and separated, it 

was put in sterile Eppendorf plastic tubes and refrigerated at -20 

°C until it was tested. 
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Hormonal and Biochemical Tests: The laboratories tests 

conducted in this study comprised the measurement of Body 

Mass Index (BMI), nesfatin-1, fetuin-A, E2, FSH, LH, HOMA-

IR and TNF-α. BMI was estimated by using the formula Kg/m2. 

The levels of nesfatin-1, fetuin-A, E2, FSH, LH, insulin and 

TNF-α estimated using ELISA techniques, while glucose levels 

were tested using the Fujifilm dives. The HOMA-IR index, 

which measures insulin resistance, was computed using the 

Matthews equation: 
𝐹𝑎𝑠𝑡𝑖𝑛𝑔 𝑖𝑛𝑠𝑢𝑙𝑖𝑛 (𝜇𝑈/ml ×𝐹𝑎𝑠𝑡𝑖𝑛𝑔 𝑔𝑙𝑜𝑐𝑜𝑠𝑒 (mg/𝑑𝑙 

405
     (11). 

Statistical Analysis: Data were collected, revised, coded and 

entered to the Statistical Package for Social Science (IBM 

SPSS) version (16). The quantitative data were presented as 

mean, standard deviations and ranges when their distribution 

found parametric. The data were analyzed according to the 

system of simple experiments and a complete random design, as 

the different coefficients were significantly distinguished by 

different letters of the alphabet under the probability level of (P≤ 

0.001) according to Duncun's multiple range test. The 

correlation was also conducted between the variables (12). 

 

RESULTS 

Table 1: The parameters value in the different groups of 

study. 

Groups 

Parameters 

Group 1 (no.=45) Group 2 (no.=45) 

Nesfatin-1 (pg/ ml) (23.83±3.73) a (1.83±1.15) b 

Fetuin-A (ng/ ml) (44.6±4.99) b (70.0±3.34) a 

E2 (pg/ ml) (2.41±0.82) a (0.78±0.13) b 

FSH (mIU/ ml) (47.5±5.10) b (85.7±20.3) a 

LH (mIU/ ml) (31.0±7.24) b (83.2±14.6) a 

HOMA-IR (1.76±0.21)b (3.83±1.11) a 

TNF-α (pg/ ml) (6.66±1.06)b (20.8±1.79) a 

BMI (kg/ m2) (22.08±3.39) b (35.38±2.52) a 

There is a significant difference, the no. is followed by 

different letters. 

The values are means ± standard deviation SD. 

Table (2): Correlations between Nesfatin-1 and Fetuin-A 

with other parameters 
 E2 

(Pg/ml) 

FSH 

(mIU/ 

ml) 

LH 

(mIU/ 

ml) 

HOMA-

IR 

TNF-α 

(Pg/ 

ml) 

BMI 

(kg/ 

m2) 

Nesfatin-
1 (pg / 

ml) 

.783** -.771** -.885** -.764** -.953** -.898** 

Fetuin-A 
(ng/ ml) 

-.760** .766** .856** .757** .938** .871** 

 

The table (1 and 2) demonstrates a substantial reduction at 

(P≤0.001) in the levels of nesfatin-1, E2  as (1.83±1.15) pg/ ml, 

(0.78±0.13) pg/ ml respectively in the group2, compared to the 

control group (23.83±3.73) pg/ ml, (2.41±0.82) pg/ ml 

respectively. The results indicated a significant increase at 

(P≤0.001) in the level of fetuin-A (70.0±3.34) ng/ ml, FSH 

(85.7±20.3) mIU/ ml, LH (83.2±14.6) mIU/ ml, HOMA-IR 

(3.83±1.11), TNF-α (20.8±1.79) and BMI (35.38±2.52), in the 

group2 compared to the control group (44.6±4.99) ng/ ml, 

(47.5±5.10) mIU/ ml, (31.0±7.24) mIU/ ml, (1.76±0.21), 

(6.66±1.06) (pg/ ml), (22.08±3.39)  kg/ m2 respectively. 

 

Discussion 

Adipose tissue releases many adipokines including nesfatin-1 

which have a role in regulating insulin resistance, glucose 

metabolism and lipid metabolism. The results of our 

investigation indicate that serum nesfatin-1 levels were 

significantly lower in the group of menopausal obese woman 

compared to the control group. These findings are consistent 

with the study conducted by Dokumacioglu et al 2020 (13). 

The main reason for the low levels of nesfatin-1 in obese 

menopause is the decrease in E2 hormone levels. This decrease 

in E2 hormone leads to an increase in the mRNA expression of 

NUCB2 the gene responsible for encoding the nesfatin-1 

protein in lacto-somatotroph cells. On the other hand, the 

mRNA expression of NUCB2 is increased by Progesterone in 

endometrial stromal cells (14). These findings are consistent 

with a previous study that showed an increase in NUCB2 

mRNA expression in the pituitary gland due to E2 hormone 

(15). Therefore, in normal physiology  the decrease in E2 and 

progesterone hormones during menopause results in a decrease 

in NUCB2 mRNA expression of nesfatin-1, this explained the 

correlation between nesfatin-1 and E2 at (r= .783) as show in 

table (2), because of an increase in LH and FSH production to 

make up for the lowering E2 brought on by ovarian function 

decline, which is a normal part of menopause, and because FSH 

is thought to be a notable indicator of E2 drop (16), this explain 

the correlation between nesfatin-1 with FSH and LH at (r= -

.771), (r=-.88) respectively. 

Multiple investigations have proven the correlation between 

nesfatin-1 levels and obesity. There have been reports indicating 

that the activity of the nesfatin-1 gene was increased in the 

adipose tissue of subjects on a high-fat diet. This indicates that 

nesfatin-1 may play a role in the process of lipid buildup and 

perhaps contribute to food-induced obesity (17). Previous study 

shown that continuous consumption of a high-fat obesogenic 

diet led to a decrease in stomach NUCB2 mRNA expression in 

mice which might caused the obesity (18). 

Nesfatin-1 has been found to have appetite-suppressing effects, 

to evidence has shown that when nesfatin-1 was injected 

directly into the brain ventricles of mice it decreases their food 

intake during the dark phase, this decrease in food intake is due 

to a reduction in meal size, indicating increased satiation, as well 

as a decrease in meal frequency and longer intervals between 

meals indicating increased satiety (19). Therefore, the decrease 

in nesfatin-1 levels can lead to an increase in appetite and 

ultimately contribute to obesity. The anorexigenic effects of 

nesfatin-1 can also lead to a reduction in body fat deposition and 

weight. Nesfatin-1 acts as an inhibitory factor for food 

consumption by crossing the blood-brain barrier, once it reaches 

the hypothalamic regions nesfatin-1 suppresses hunger and 

reduces food intake (20). 

Menopause-related chronic inflammation increased TNF-α 

from adipose tissue, which in turn caused inflammation and 

decreased adipose tissue's secretion of nesfatin-1. These 

hormones in the bloodstream caused hyperphegia, and women 

in the menopause who were obese due to increased food intake 

and a high BMI (21), this explained correlation between 

nesfatin-1 and TNF-α as (r=-.95). 

Our findings indicate that serum fetuin-A levels were 

significantly elevated in obese woman menopause in 

comparison to the control group. A decline in E2 levels in 



RESEARCH  
O&G Forum 2024; 34-3s: 1541-1544  

 

OBSTETRICS & GYNAECOLOGY FORUM 2024 | ISSUE 3s | 1543 

 

postmenopausal woman may lead to a rise in overall body fat  

particularly in the central region with reduction in subcutaneous 

fat and an increase in visceral fat, this change in fat distribution 

is associated with elevated levels of fetuin-A in the bloodstream 

(22), this explained  correlation between fetuin-A and E2 at (r=-

.76). So based on the negative association between E2 and FSH 

and LH, where a low level of E2 does not cause the pituitary to 

stop secreting FSH and LH (22), this lined with our result and 

explains the significant correlation between fetuin-A with  FSH 

and LH  as  (r=.76), (r=.85) respectively. 

Obesity causes an increase in fetuin-A levels and high levels of 

fetuin-A contribute to the development of obesity. This has been 

demonstrated in animal studies using a rat model of diet-induced 

obesity, where it was observed that there was a high expression 

of fetuin-A mRNA in the liver. Additionally, it has been 

discovered that fetuin-A plays a significant role as a carrier 

protein for Free fatty acids (FFAs) in the bloodstream (23). FFAs 

induce an increase in the expression of fetuin-A via the 

activation of Nuclear factor-kappa-B (NF-kB).  

Our study discovered a rise in HOMA-IR in obese menopause. 

The results of Kim's research are consistent with our findings, 

suggesting that the menopausal condition affects insulin 

resistance levels (24). E2 improves the body's response to 

insulin resulting in decreased absorption of glucose in insulin-

sensitive tissues such as adipose tissue and skeletal muscle. The 

skeletal muscle is widely acknowledged as the primary 

component responsible for oxidative metabolism and glucose 

disposal (25). 

The findings of this study established a significant correlation 

between nesfatin-1 and HOMA-IR. More precisely, an elevation 

in HOMA-IR was observed in obese postmenopausal woman 

following a decrease in nesfatin-1 levels, This described the 

anti-hyperglycemic properties of nesfatin-1 (26). Improve that 

firstly, by intravenous administration of nesfatin-1 decreases 

blood glucose levels (27).  Secondly, by the role of nesfatin-1 in 

regulating insulin secretion is indicated by its production in 

pancreatic beta cells (28). The mechanism comprises three 

distinct stages: initially, nesfatin-1, which is secreted by the 

pancreas, stimulates an enhanced response to glucose (29). 

Subsequently, nesfatin-1 augments the secretion of insulin in 

response to glucose and finally, nesfatin-1 facilitates the release 

of glucagon-like peptide-1 (30). 

This research demonstrates a favorable correlation between 

fetuin-A levels and HOMA-IR in obese individuals and/or those 

experiencing menopause, mechanism of insulin resistance 

proposed by fetuin- A is the reduction of insulin receptor 

tyrosine kinase activity which inhibits insulin receptor 

autophosphorylation (31). woman with elevated fetuin-A 

induces the production of proinflammatory cytokines such as 

IL-6 and TNF-α which in turn promote inflammation and 

damage to β-cells, this leads to persistent hyperglycemia and the 

development of type 2 diabetes mellitus (32), so a rise in fetuin-

A levels in the bloodstream may lead to an increase in the 

production of TNF-α and a decrease in the synthesis of 

adiponectin from adipocytes (33), this explained the correlation 

fetuin-A and TNF-α as (r=0.93). 

 

Conclusion:   

We conclude from this research that there was a significant 

decrease in the nesfatin-1 hormone in obese menopause woman 

and the level of fetuin-A hormone increase in obese menopause 

woman the two hormone led to increase in HOMA-IR, TNF-α 

in menopause woman which led to obesity. 
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