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ABSTRACT 
Background and Aim: Orexin-A are hypothalamic neuropeptides contributing to regularization of neuroendocrine homeostasis, 
feeding behavior and sleep-wakefulness rhythm. Blood pressure, sympathetic activation, blood glucose level, and metabolic 
status is controlled by neuropeptide. The present study aimed to evaluate the association of body mass index with Orexin-A 
levels in reproductive age group women.  
Methodology: This cross-sectional study was carried out on 120 healthy reproductive age group women at the Department of 
Physiology, Lady Reading Hospital, Peshawar from November 2020 to April 2021. Prior to study conduction, ethical approval 
was taken from the institute ethical committee. Informed written consent was obtained from each individual. All the healthy 
women of reproductive age group with age range from 18 years to 40 years were enrolled. Women with obstetrical problems 
and had pregnancy were excluded from the study. A pro-designed proforma was used for taking medical history and 
complications of each participant. All the participants underwent standardized questionnaire based interview regarding medical 
history, menstrual history, and obstetrical history. Anthropometric parameters of each participant was measured. Orexin-
A/hypocretin-enzyme immunoassay kit was utilized for the measurement of fasting serum orexin levels. For data analysis and 
descriptive statistics, SPSS version 25 was used.  
Results: Of the total 120 reproductive age group women, about 66 (53%) were in age group 18 to 25 years followed by 25 
(20.8%) between 26 and 30 years, 17 (14.2%) in 31 to 35 years, and 12 (10%) in 35 to 40 years. Based on different age group 
women, the mean serum orexin-A levels ranged from 47.26±16.48 pgm/ml for women aged above 35 years to 51.31±13.89 
pgm/ml for 26 to 30 years. However, no significant association were revealed in both group with statistically significant of 
P=0.781. A positive correlation was found between women BMI with serum orexin levels r=0.172, p=0.05 and weight of the 
women with orexin serum levels r=-.179, p=0.41.    
Conclusion: The current study concluded that mean orexin-A levels was significantly associated with BMI. But no statistical 
significant association between women age and mean serum orexin level has been reported.   
Keywords: Body mass index, Orexin-A levels, Reproductive age group women.  

 

INTRODUCTION 
The physiological mechanism that control reproduction are 
reciprocally associated with those that control energy balance and 
both the mechanisms improve the success of reproduction under 
changing metabolic conditions. The metabolic status of organism is 
connected to the brain cells through fuel detectors known as 
metabolic fuel detectors. These detectors are of different types 
present at both central such as orexin, neuropeptide Y etc. and 
peripheral insulin, leptin etc. [1, 2]. Orexin-A are hypothalamic 
neuropeptides contributing to regularization of neuroendocrine 
homeostasis, feeding behavior, and sleep-wakefulness rhythm. 
Blood pressure, sympathetic activation, blood glucose level, and 
metabolic status is controlled by neuropeptide [3]. De Lecea et al 
[4] first introduced the Orexin or hypocertin in 1998. The body’s 
neuroendocrine homeostasis, feeding behavior, and sleep 
wakefulness are controlled by hypothalamic neuropeptides 
referred to Orexin A and B. During feeding and waking, alertness is 
promoted by Orexin. Brain is projected by hypothalamus Orexin 
neurons [5]. The peripheral structures contains the orexin receptor 
in thyroid, kidneys, vagal nerves, placenta, adrenals, and testes. 
Besides, it is present in pancreatic plexus, stomach endocrine 
cells, islets acini, and small intestines [6-8]. The barrier of blood 
brain infused by orexin-A not orexin B [9].   
 Orexin-A play a significant role as a hormone due to direct 
secretion of peptides into circulating blood [10]. The orexin-A 
peripheral levels in reproductive age women help in establishing a 
new functional vision. Obesity is a public health issue that affects 
millions people socially, medically, and economically worldwide 
[11]. The increasing BMI from ≥30 kg.m2 has adverse effects on 
women’s health and causing increase risk of developing different 
diseases such as diabetes, cancer, and cardiovascular diseases 
[12]. A recent study conducted in a US reported that about 75% 
American has been transmuted from normal to overweight in 2020 
[13].  The incidence of obesity increased almost doubled in 

European countries over the last two decades. Perez-Leighton et 
al [14] conducted a longitudinal study on reproductive age women 
and found that transition of older women from normal to overweight 
and obesity is less likely compared to younger women. Women’s 
hormone play a significant role in appetite regulation. Additionally, 
the regularization of energy intake is significantly controlled by 
orexin neurons and metabolic complications might occurs due to 
energy homeostasis imbalance [15]. As per Mengesha et al study 
[16] on non-pregnant women reported that reproductive age 
women are more susceptible to obesity compared to men. The 
study of orexin action in humans has provided and continues to 
provide many new insights into human physiology as well as the 
development of novel scientific approaches. Therefore, the present 
study aimed to assess the association of body mass index with 
Orexin-A levels in reproductive age group women.  
 

METHODOLOGY 
This cross-sectional study was carried out on 120 healthy 
reproductive age group women at the Department of Physiology, 
Lady Reading Hospital, Peshawar from November 2020 to April 
2021. Prior to study conduction, ethical approval was taken from 
the institute ethical committee. Informed written consent was 
obtained from each individual. All the healthy women of 
reproductive age group with age range from 18 years to 40 years 
were enrolled. Women with obstetrical problems and had 
pregnancy were excluded from the study. A pro-designed proforma 
was used for taking medical history and complications of each 
participant. All the participants underwent standardized 
questionnaire based interview regarding medical history, menstrual 
history, and obstetrical history. Orexin-A/hypocretin-enzyme 
immunoassay kit was utilized for the measurement of fasting 
serum orexin levels.  
 Anthropometric parameters of each participant was 
measured. A standard technique was used for measuring 
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anthropometric parameters at different position such as relaxed, 
face directed, and standing upright toward the examiner. Rigid 
staiometer was used for the measurement of height with barefoot. 
Calibrated balance was used for weight measurement at a scale 
set within 100 g without heavy clothes. BMI was determined for 
each participant by dividing weight over height in m2 (kg/m2). 
Centrifuge was set at 3000 rpm for serum separation. Blood 
sample were collected early in the morning on 10th day of their 
cycle to avoid cycle variations. SPSS version 25 was used for data 
analysis. Continuous data were described as frequency, 
percentage, and mean and standard deviation.  Student’s t-test 
was used for two mean values. Orexin-A correlation with 
continuous variables was calculated by Pearson’s correlation with 
5% level of significance.  
 

RESULTS 
Of the total 120 reproductive age group women, about 66 (53%) 
were in age group 18 to 25 years followed by 25 (20.8%) between 
26 and 30 years, 17 (14.2%) in 31 to 35 years, and 12 (10%) in 35 
to 40 years. Based on different age group women, the mean serum 
orexin-A levels ranged from 47.26±16.48 pgm/ml for women aged 
above 35 years to 51.31±13.89 pgm/ml for 26 to 30 years. 
However, no significant association were revealed in both group 
with statistically significant of P=0.781. A positive correlation was 
found between women BMI with serum orexin levels r=0.172, 
p=0.05 and weight of the women with orexin serum levels r=-.179, 
p=0.41. Figure-1 depicts the age-wise distribution of all the 
participants. Association of age-wise distribution with serum orexin 
levels is represented in Table-I. Figure-2 demonstrate the BMI 
based distribution of the participant. Table-II shows the association 
of serum orexin levels with BMI.  
 

 
Figure-1: Age-wise distribution (n=120) 

 
Table-1: Association of age-wise distribution with serum orexin levels 

Age groups in years Serum orexin-A levels in pgm/ml 

18-25 50.69±12.92 

26-30 51.31±13.89 

31-35 50.12±11.93 

35-40 47.26±16.48 

 

 
Figure-2: BMI based distribution of the participant (n=120) 

Table-2: Association of serum orexin levels with BMI 

BMI in Kg/m2 Serum Orexin-A levels 

<25 49.13±13.24 

>25 54.19±14.75 

 

DISCUSSION 
The main findings of the current study was a significant association 
between body mass index and serum orexin levels. There was no 
association between age of the women and serum orexin levels. It 
has been observed that serum orexin level increases with 
overweight and obesity among reproductive age group women. 
About 120 women of reproductive age between 18 and 40 years 
were investigated and found that there was decreasing trend in the 
levels of orexin serum with increasing age regardless of serum 
orexin levels were independent of age. A previous study by 
Williams et al [17] seen that with increasing age, there was 
absolute gain in weight and BMI and prevalence of major weight 
gain was higher in women of age between 25 years to 34 years. 
Similar to our findings, Gupta et al [18] investigated 
premenopausal women and found no significant association of 
increasing age with levels of serum orexin. Another study carried 
out on obese children reported no association between age and 
serum orexin levels [19].  
 The variation in metabolic state changes the orexin levels 
while orexin detected in the blood circulation. Lateral and dorsal 
hypothalamus contains orexin neurons [20]. However, in peripheral 
circulation of plasma orexin sources has not been clarified. 
Hypothalamus containing orexin neurons are activated by nervous 
system that alerts in fasting response. Orexin levels has strong 
correlation with obesity and raised BMI [21]. The present study 
report that women of reproductive age with BMI greater than 25 
kg/m2 had higher levels of orexin serum. Additionally, overeating 
cause obesity and energy homeostasis is significantly influenced 
by orexin serum as an appetite-inducing neuropeptide [22]. The 
hypothalamus, a critical component in the regulation of energy 
homeostasis, constantly monitors signals indicating energy status 
and initiates appropriate behavioural and metabolic responses. It 
regulates glucose utilization in insulin-sensitive organs like skeletal 
muscle as well as overall energy metabolism. 
 Heinonen et al. [23] studied obese Indian women and found 
that obese women had significantly lower orexin serum levels 
compared to that control group women. Similarly, studies 
conducted by Matsumura et al [24] reported a negative correlation 
between BMI and plasma orexin-A levels. The suitable explanation 
for the above study’s findings could be due to metabolic syndrome 
women were chosen as participants subjects. Also, central obesity 
caused by waist circumference and waist-hip ratio factors that 
affects orexin serum levels. Gupta et al [18] similarly done 
comparative study on premenopausal women and reported inverse 
correlation between orexin levels and waist circumference.  
 Previous few studies found varying orexin-A levels in blood 
of various age groups. Arihara et al [25] calculated the 
concentration of orexin levels in basal plasma was 1.94 ± 0.24 
pmol/l (6.9 ± 0.9 pg/ml) in healthy women. The range of orexin-A 
levels in plasma measured by RIA from 1 pg/ml to 100 pg/ml. 
Tomasik et al [26] studied different age children and found higher 
levels of orexin from 175 pg/ml to 847 pg/ml. in the current study 
conducted on varying age reproductive women measured serum 
orexin levels varied from 47.26±16.48 pgm/ml for women aged 
above 35 years to 51.31±13.89 pgm/ml for 26 to 30 years. Long-
term deleterious effects on healthy women could be imposed 
based on transition from normal to overweight or obese fertile 
women which in turn will effect pregnancy outcomes adversely in 
case women get pregnant [27]. The current study result resemble 
the findings of three different studies conducted by Sakurai et al., 
[28], Barreiro et al.[29], and Heinonen et al.[30] who reported a 
positive association between serum orexin levels and BMI. The 
levels of serum orexin was measured by ELISA.  
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CONCLUSION 
The current study concluded that mean orexin-A levels was 
significantly associated with BMI. But no statistical significant 
association between women age and mean serum orexin level has 
been reported.   
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