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Abstract :
Obesity is a major global health challenge rather, it is a persistent, moreover Menopausal 

was associated with an increase in abdominal fat due to both   hormones and metabolic ab-
normalities. The aim of study determine the involvement of the role adipokines in metabo-
lism problems associated with obese. The cross-sectional comparative study was conducted 
on 240 Iraqi  menopausal women in Mosul city , whose age range is 45–65 years. They were 
divided into three groups, each involving 80 women, according to their weight and BMI: 
control, overweight, and obese. Venous blood samples withdrawn from all subscribers to 
obtain serum, from which adipokines (Meteorin-like protein, kisspeptin, leptin and Irisin) 
levels were determined by  (ELISA). The  analytical adipokines (Meteorin-like protein and 
kisspeptin) levels were significantly higher in the obesity group as compared to both  con-
trol group and over-weight groups, respectively (p≤0.01). Nevertheless, The concentration 
of LEP was significantly higher in the obese group when compared to both overweight and 
control groups (P<0.001). The LEP concentrations of over-weight were significantly higher 
(P<0.001) than those of the control group. Moreover, a significant increase in the level of 
Irisin in serum of both over weight and obese groups compared with control group (P≤0.001). 
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مستخلص:
الســمنة هــي أحــد التحديــات الصحيــة العالميــة الكــرى، بــل هــي مشــكلة مســتمرة، عــاوة عــى ذلــك، ارتبــط انقطــاع الطمــث 
ــات في  ــد دور الأديبوكين ــة. يهــدف البحــث إلى تحدي ــات الأيضي ــات والاضطراب ــادة الدهــون في البطــن بســبب كل مــن الهرمون بزي
مشــاكل التمثيــل الغذائــي المرتبطــة بالســمنة. أجريــت الدراســة المقارنــة المقطعيــة عــى 240 امــرأة عراقيــة في ســن اليــأس في مدينــة 
ــا لوزنهــن  ــا 80 امــرأة، وفقً ــم تقســيمهن إلى ثــاث مجموعــات، تضــم كل منه ــا. ت ــن 45 و65 عامً ــراوح أعمارهــن ب الموصــل، ت
ومــؤشر كتلــة الجســم: المجموعــة الضابطــة، والــوزن الزائــد، والســمنة. تــم ســحب عينــات الــدم الوريــدي مــن جميــع المشــركين 
للحصــول عــى مصــل، والتــي تــم تحديــد مســتويات الأديبوكينــات )بروتــن شــبيه بالميتيوريــن، وكيســبيبتين، وليبتــن، وإريســن( 
منهــا بواســطة )ELISA(. كانــت مســتويات الأديبوكينــات التحليليــة )بروتــن شــبيه بالميتيوريــن وكيســبيبتين( أعــى بشــكل 
 .)p≤0.01( ملحــوظ في مجموعــة الســمنة مقارنــة بــكل مــن المجموعــة الضابطــة والمجموعــات ذات الــوزن الزائــد، عــى التــوالي
مــع ذلــك، كان تركيــز LEP أعــى بشــكل ملحــوظ في المجموعــة التــي تعــاني مــن الســمنة مقارنــةً بــكلٍّ مــن مجموعتــي الــوزن الزائــد 
ــوظ  ــكل ملح ــى بش ــوزن أع ــادة ال ــن زي ــون م ــن يعان ــخاص الذي ــدى الأش ــزات LEP ل ــت تركي ــا كان ــط )P<0.001(. ك والضب
)P<0.001( مــن تلــك الموجــودة في مجموعــة الضبــط. عــاوةً عــى ذلــك، لوحظــت زيــادة ملحوظــة في مســتوى Irisin في مصــل 

.)P≤0.001( ــةً بمجموعــة الضبــط كلٍّ مــن مجموعتــي الــوزن الزائــد والســمنة مقارن
الكلمات المفتاحية: انقطاع الطمث، بروتين شبيه بالميتيورين ، الكيسبيبتين، السمنة.
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Introduction
Obesity is a chronic, complex, and 

multifaceted metabolic disorder in-
fluenced by a combination of genetic, 
biochemical, environmental, behavior-
al, social, and economic factors. Obe-
sity necessitates perpetual interven-
tion. It presents multiple health-related 
hazards [1]. Menopause is a natural 
occurrence in middle-aged women re-
sulting from reproductive aging. The 
menstrual cycle is terminated in a way 
that is both permanent and irreversible, 
which constitutes the end of the repro-
ductive capacity of the individual [2], 
which is connected with a decline in es-
trogen and progesterone levels, which 
leads to imbalances in the homeostasis 
of the body. These imbalances include 
reduced insulin sensitivity, modulation 
in glucose and lipid metabolism, and 
other metabolic related issues. When 
it comes to obesity, the most common 
cause is an imbalance between ener-
gy intake and expenditure. Obesity 
induces harmful diseases in people, 
particularly in women, due to many 
biological and hormonal variables [3].
Weight gain throughout midlife is re-

garded as an unavoidable consequence 
of the menopausal transition. Women 
in midlife are susceptible to weight in-
crease owing to many physiological, 
biochemical, endocrinological, and 
psychological alterations [4]. 

Adipokines are bioactive molecules 
secreted by adipose tissue that affect 
health and disease. They play import-
ant roles in regulating metabolism, in-
flammation, immunity, cardiovascular 
function, and cancer. However, adipo-
kine dysregulation can contribute to 
obesity-related disorders [5]. In this 
line, More than 15 adipokines (such 
as Meteorin-like protein , Lipocalin 2 
(LCN2 ), Kisspeptin (Kiss) adiponec-
tin, leptin, resistin and visfatin, etc) 
have garnered increased attention in 
the prevention and treatment of obesity 
and its associated complications due to 
their involvement in the regulation of 
energy metabolism [6].  

 Metrnl, also called Meteorin-like 
protein, interleukin-41, and subfatin, 
is a recently identified hormone asso-
ciated with the control of metabolism 
and considered a possible diagnostic 
marker of metabolic syndromes. It is 
predominantly expressed in brown ad-
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ipose tissue [7]. It was first shown to 
be an adipokine that affects glucose 
homeostasis.  According to [8]. it is 
expressed and secreted by various or-
gans, including the brain, adipose tis-
sue, muscle, liver, spleen, skin, heart, 
and activated macrophages [9]. It is 
consisting of 311 amino acids encoded 
by 936 base pairs [10]. It was consid-
ered an adipokine, garnering signifi-
cant attention from researchers due to 
its crucial roles in regulating glucose 
metabolism homeostasis, enhancing 
insulin sensitivity, promoting brown-
ing of adipose tissue, and boosting en-
ergy expenditure in metabolic diseases 
[11]. 

Aim of study to shed light on the 
pivotal role of Adipokines (Mete-
orin-like protein, kisspeptin, leptin and 
Irisin,) in the pathogenesis of obesity 
and correlate their concentrations with 
metabolic markers in postmenopausal 
women with elevated BMI.

Methodology
Study subjects: The Committee 

of Research Ethics accepted the re-
search methodology, the Department 
of Chemistry, College of Education for 

Pure Sciences, Tikrit University, Tikrit, 
Iraq. The participants were recruited 
from the National Clinic of Obesity in 
Al-Mosul City from December 2023 to 
July 2024. All participants gained per-
mission after understanding the project 
aim and tests that would be performed. 
A questionnaire form was collected 
formally; it contained the ( name, age, 
date….etc) Weights and heights of par-
ticipants have been measured using an 
electronic balance, and the body mass 
index (BMI) is computed by dividing 
weight in kilograms by the square of 
height in meters [12].   All participates 
without any systemic disease. Two 
hundred forty postmenopausal females 
with different BMI (normal, over-
weight, and obese) were between the 
ages of 45 and 65 years.

The main group was further divided 
into sub-groups:

•	 Controls:80 Included female 
with a normal BMI (below 25 kg/m2)

•	 Overweight group: 80 Included 
female of BMI (25-29.9 kg/m2 ).

•	 Obese group:80 Included female 
with BMI ≥30 kg/m2 . 

In a gel tube, collect 5 ml venous 
blood sample from all subscribers, put 
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on the bench for 15 minutes to be clot-
ted then centrifuged at 3000 rpm till 10 
minutes to get serum, after that aliquot 
into 4 parts in eppendorf tubes and fro-
zen in -20 C ֯ until collect the requested 
number of samples. Sera aliquots were 
placed in eppendorf tubes and stored at 
-40C° until used .

1. Biochemical Parameters
The  human  Meteorin-like Protein  

was measured  in  the  sera for the all 
study groups using the (ELISA) kit 
according to manufactures instruction 
(Kit Bioassay Technology Laborato-
ry (BT LAB )/ China ), Kisspeptin 1  
(KISS1)was measured  using the pro-
tocol of  ELISA kit ELK Biotechnolo-
gy /China).while Irisin was measured  
using the protocol of  ELISA kit , pro-
vided by (FineTest®) / China) ,with 

same principle of Leptin (LEP) KOMA 
BIOTECH INC/ Korea

2. Statistical analysis
The statistical analysis system SAS 

19 program has been utilized to  com-
pare between study groups  in  study  
parameters.  (Analysis  of  variation- 
ANOVA) was used to compare be-
tween means (P value of 0.05 and 0.01 
has been considered to be statistically 
significantly. 

Result and discussion
The results of current shown in Ta-

ble (1) indicated that there was a sig-
nificant increase in the levels of Se-
rum meteorin-like protein ( Metrnl ) 
and kisspeptin (Kiss )in obese group 
compared to control  and overweight 
groups respectively (P≤0.0001).

Table (1):Analytical parameters of adipokines profile in study groups.

Parameter
Control

N=80
Over weight

N=80
Obesess

N=80
P value

merteroin-Like protein (ng/ml) 5.65+1.14  b 6+1.31  b 9.14+1.74 a 0.000

Kiss (pg/ml) 212.6+6.14 b 219.5+2.81  b 299.70+35.71a 0.000

LEP (ng/ml) 21.78+4.63 c 26.77+4.90  b 31.05+4.01 a 0.000

Irisin (ng/ml) 5.49+0.98  b 15.87+1.21 a 15.85+1.07 a 0.000

Horizontally different letters denote significant differences among groups at a 5%.
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These findings corroborate those 
of a prior investigation by [13], which 
found that Metrnl was elevated in the 
blood and fat in mice who were made 
obese by a high-fat diet. Also, compar-
ing with skinny children, obese chil-
dren’s adipocytes showed higher ex-
pression of Metrnl, according to [14] 
found that Metrnl is associated with 
obesity due to its relationship with the 
dynamics of adipose tissues. Neverthe-
less, there were conflicting connections 
among serum Metrnl level with obesi-
ty indices.  Researchers found a nega-
tively correlation between Metrnl lev-
els and (BMI in obese people or those 
with a metabolism disorders [15,16] .

On other hand, Chung et al. dis-
covered that serum meteorin-like pro-
tein levels did not correlate with body 
weight, BMI, waist circumference, or 
fat tissue mass. In clinical research, 
confounding variables like age, sex, 
medications, and physical activity 
may also contribute to this disparity 
[17]. Also , the finding of current study 
align with another study demonstrat-
ing increased kisspeptin level in obese 
women because of increased bulk of 
adiposity [18]. Evidence suggests that 

Kisspeptin ergic neurons colocalize 
leptin and estradiol receptors, resulting 
in a connection between feeding and 
reproduction functions. Leptin mRNA 
code and blood leptin increased during 
the estrogen cycle. Estrogen signal, 
BMI, nutrition, and eating regulation 
throughout hormones are all affect-
ed when leptin-Rs in vagal nerves are 
deleted [19]. The results of the oth-
er study suggested that the kisspeptin 
concentration may be associated with 
both metabolism and obesity [20]. 

The concentration of LEP was sig-
nificantly higher in the obese group 
when compared to both overweight 
and control groups (P<0.001). The 
LEP concentrations of over-weight 
were significantly higher (P<0.001) 
than those of the control group. The 
result of current study showed an in-
crease leptin levels in obese and over-
weight women, were consistent with 
previous epidemiological studies in 
that considerable changes in peptide 
hormone production and release have 
the potential to interfere with interme-
diate metabolism, IR, and raise BMI. 
These levels were negatively correlat-
ed with the abdominal fat index and/
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or WHR and directly correlated with 
subcutaneous fat [21,22].  Moreover, 
the hormone leptin, which is released 
by adipocytes, is higher in those who 
have obesity even when results are 
corrected for BMI [23,24] , While oth-
ers think that individuals with obesi-
ty have leptin resistance, IR  [25] and 
contradictory combination of fatness 
with hyperleptinemia shows that leptin 
resistance is a disorder because leptin 
affects appetite and body weight [26].

The results in Table (1) indicated 
that there was a significant increase in 
the level of Irisin in serum of both over 
weight and obese groups compared 
with control group (P≤0.001). there is a 
positive association between sera irisin 
levels and lean body weight. Similar-
ly, irisin release and body mass index  
have been linked in certain research 
investigations to a positive correlation, 
while in others they have been linked 
to a negative correlation. [27,28].Re-
searchers have found that increased  
irisin levels among obese people have 
been linked with a reduced likelihood 
of metabolism syndrome. However, 
that’s not all: higher irisin levels in 
obese people also seem to regulate the 

metabolism of lipids (by inhibiting ATP 
production as well as by extension, heat 
production), improve prediction, and 
smaller the possibility of insulin resis-
tance-related complications (by low-
ering  glucose levels [29]. As a result 
of their observations [30] established 
a connection between elevated irisin 
levels with control of subparticle lipo-
proteins as well as lipid metabolism.  
But other research has linked elevated 
irisin levels to better health outcomes.  
Because irisin reduces glycated hemo-
globin, which in turn prevents resistant 
to insulin, this decrease may serve as a 
biomarker for metabolic diseases . On 
the other hand, sera irisin levels spike 
right after exercise.  This discovery 
provides more evidence that irisin lev-
els may regulate glucose   with fatty 
acids absorption in muscular tissues.  
In addition to its role in homeostasis, 
irisin is associated with body compo-
sition via energy expenditure; there 
is an inverse relationship among iri-
sin levels with body mass index, that 
may be due to variations in the sub-
jects’ actual composition. According 
to [31].  There is still a lot of mystery 
about the relationship among sexual 
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hormones and abdominal fat.  Sever-
al studies have shown that low levels 
of estrogen cause central fat to accu-
mulate through various pathways, such 
as raised adipocyte expansion, inflam-
matory processes, oxidative stresses in 
adipose tissues, reduced expenditure of 
energy, and raised lipid consumption 
through blood circulation. Addition-
ally, some research have shown that 
harmful alterations to inflammation 
indicators with adipokines are strong-
ly associated with elevated visceral fat 
mass during menopause [32]. Present 
study is consistent with the study that 
came up with Alina Kuryłowicz which 
says A menopause-related decrease in 
the expression of genes essential for 
estrogen synthesis and function may 

predispose postmenopausal women to 
weight gain and metabolic abnormali-
ties because the menopausal state may 
affect the activity of genes in adipose 
tissue [33].   .

General bivariate correlation anal-
ysis and linear regression considering 
BMI as a dependent variable and all 
parameters of the study as independent 
variables across the study population 
were conducted as shown in Table (2).

The current study found that BMI 
in obese group was positively signifi-
cant (P<0.01) associated with BMI and 
merteroin-Like protein level. However, 
non-significant associations between 
BMI and other parameters in obese 
group were observed.

Table (1): Body mass index association with  
all parameters  under study  groups ( overweight and obese) groups.

Parameters
Over weight

N=80
Obese
N=80

age /year 0.262 0.117
Kiss (pg/ml) -0.205 -0.370

merteroin-Like proten (ng/ml) -0.095 .753**
LEP (ng/ml) 0.169 0.179
Irisin (ng/ml) 0.099 -0.192

* Correlation is significant at the 0.05 level
**Correlation is significant at the 0.01 level (2-tailed).



348
The role of Meteorin- like protein and some adipokines 
in menopause in obese women  ......................................  Mohammed S.Khalaf    ,    Wasan N. Hussein

Conclusions: 
Obesity is related factor to high lev-

el  of specific-adipokine profile ( me-
teorin-like protein , kisspeptin , leptin 
and Irisin) associated with the patho-
genesis of menepousal.
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