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Background: Anti-Müllerian Hormone (AMH) exerts a neuroprotective role by promoting neuroserpin 
expression through AMH dependent signalling pathway. The objective of this study was to determine 
the significance of serum Anti-Müllerian Hormone (AMH) levels in male patients suffering from 
depression. Methods: This case control study was carried out at the Department of Physiology and 
Multidisciplinary Research Laboratory, Islamic International Medical College, in collaboration with 
Armed Forces Institute of Mental Health, Military Hospital, Rawalpindi, from April 2016 to March 
2018. A total of 96 males were divided into two groups. Group A (Control) consisted of 24 normal 
healthy males, and Group B (Cases) consisted of clinically diagnosed 72 male patients suffering from 
major depressive disorder. Serum AMH levels were evaluated in both the groups using ELISA method. 
Data was analysed using SPSS-22. Results: The serum AMH levels in Group B (8.54±0.62 ng/ml) 
were less than Group A (10.68±1.27), but the difference was not statistically significant. Conclusion: 
Patients suffering from depression have relatively low levels of serum AMH as compared to normal 
healthy adults but the difference is statistically not significant. 
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INTRODUCTION 
Depression is a state of low mood and aversion to 
activity or apathy that can influence a person’s thoughts, 
behaviour, and sentiments leading to social withdrawal 
from the society. Globally depression affects 10–20% of 
people1, while in Pakistan an estimated 10–34% of the 
population suffers from depression2. Depression has 
many possible causes, including inconsistent mood 
regulation by the brain, genetic vulnerability, stressful 
life events, medications, medical problems and chemical 
imbalance.3 

When the brain is insulted by various 
exogenous or endogenous factors including stress, 
depression, genetic aspects, neuroendocrine imbalances, 
environmental and behavioural influences4, and the 
process of neurogenesis is affected. Formation of new 
neurons by neuron stem cells is referred to as the 
process of neurogenesis. This process occurs throughout 
the brain and reaches at its peak during perinatal period 
after which it remain strong and vigorous from 
childhood to adolescence in all areas of brain.5–7 As the 
brain ages, the housing of neural stem cells become 
confined to distinct areas of the brain which now have 
the capacity to make new neurons throughout the adult 
life and this is known as adult neurogenesis. In adults, 
process of neurogenesis takes place in few areas. 
Hippocampus, amygdala, prefrontal cortex and sub-
ventricular zone (SVZ) of the lateral ventricle are among 
those areas which are called as neurogenic regions of the 
adult brain. These newly generated neurons play a 
critical role in mood regulation in adult brain.8 Neuronal 
dendrite branching, axonal lengthening and neural 

circuitry, all are down regulated in depression. Besides 
embryogenesis and folliculogenesis, Anti-Müllerian 
Hormone (AMH) exerts a neuroprotective role by 
promoting neuroserpin expression through AMH 
dependent signalling pathway.9 The AMH acts through 
its receptor, anti-Müllerian hormone receptor type 2 
(AMHR2), belonging to the transforming growth factor-
β (TGF-β) superfamily. These receptors are distinctly 
localized to cortical and hippocampal areas which are 
regarded as neuroserpin rich areas of the brain.10 

Neuroserpin is member of serpin family of 
serine protease inhibitor secreted from neurons. Increase 
in neuroserpin expression to a stimulus is modulated by 
AMH, a protein hormone produced from the Sertoli 
cells of testes. Neuroserpin expression recruits the 
transcription factors (Smads) which paly a cardinal role 
in the regulation of neural network formation. AMH 
dependent signalling pathway in the brain leads to an 
overexpression of neuroserpin which harmonizes the 
growth and survival of neurons. So balanced AMH 
levels appear to have an important role on physical and 
mental health of an adult individual and low levels of 
AMH can be one of the causative factors for 
depression.11 

Studies are available in which AMH levels 
have been estimated in females suffering from 
depression. However, no data is available yet to evaluate 
the role of AMH in male patients suffering from 
depression. Literature study does not elucidate the role 
of AMH in regulation of neuroserpin in depression. In 
the current study, we investigated the levels of serum 
AMH (ng/ml) in depressed male patients. 
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MATERIAL AND METHODS 
This case control study was conducted at Department of 
Physiology, Islamic International Medical College 
Rawalpindi in collaboration with Armed Forces Institute 
of Mental Health, Pak Emirates Military Hospital, 
Rawalpindi from 1st Nov 2016 to 28th Feb 2018. The 
Ethical Review Committee of Islamic International 
Medical College/Riphah International University 
approved this research project. 

A total of 96 males aged 18–60 years were 
divided into 2 groups. Group A (control) comprised of 
24 normal healthy males. Group B (cases) comprised of 
72 diagnosed cases of depression by a consultant 
psychiatrist, on the basis of Siddiqui Shah Depression 
Scale12, with a body mass index (BMI) of <30 and no 
physical deformity or chronic illness. These patients 
were receiving antidepressant treatment for an average of 
1.5 years and were recruited from the Outpatient 
Department of Consultants’ Clinic at Armed Forces 
Institute of Mental Health, Military Hospital, 
Rawalpindi. Patients undergoing Electroconvulsive 
therapy, taking drugs of abuse, alcohol users, and those 
suffering from chronic illness and obvious physical 
deformities were excluded from the study. 

Age and Body Mass Index (BMI), and duration 
of illness of the participants were recorded. Blood 
samples were taken and serum was separated after 
centrifugation of samples at 3,000 rpm for 10 minutes 
and stored at -20 °C till further analysis by ELISA 
obtained from IMMUNOTECH, Beckman Coulter, Inc. 
USA, bearing catalogue No. A79765. The data was 
analysed using SPSS-22. Data was expressed as 
Mean±SEM and was analysed using students t-test, and 
p≤0.05 was regarded as significant. 

RESULTS 
The parameters of age and BMI (body mass index) of 
both the groups and duration of illness of Group B 
(1.60±0.17 years) are represented in Table-1. 
Mean±SEM of age of Group A showed no significant 
difference as compared to that of Group B. On 
comparing Mean±SEM of BMI of Group A and Group 
B, no significant difference was observed. 

Serum AMH levels in Group A were 
10.68±1.27 ng/ml and in Group B were 8.54±0.62 
ng/ml. No significant difference was observed on 
comparison between both the groups. 

Table-1: Age, BMI and duration of illness of 
Group A and B (Mean±SEM) 

Parameters 
Group A (Control) 

n=24 
Group B (Cases) 

n=72 
Age (Yrs) 34.12±1.49 35.19±1.18 
BMI (Kg/m2) 25.02±0.23 23.85±0.25 
Duration of Illness (Yrs) - 1.60±0.17 
Serum AMH (ng/ml) 10.68±1.27 8.45±0.62* 

*Non significant 

DISCUSSION 
In the current study serum AMH levels have been 
explored in males suffering from depression. However, 
no statistical difference of AMH levels is observed 
between controls and depressive patients. These results 
are similar to the study carried out by Jurczak et al13, 
whose study showed no significant reduction in AMH 
levels in female patients of late reproductive age 
suffering from depression.  

Altinkaya et al14 have demonstrated that 
depression and anxiety are associated with low AMH 
levels. In the study they developed a correlation between 
depression, anxiety and ovarian reserve in infertile 
women. However, our study could not find an 
association of AMH levels with depression. This 
difference in outcome could be due to a gender 
difference as that study was carried out on women.14 
Furthermore, the females included in their study were all 
infertile and it has been shown that infertile women 
suffer from considerable emotional disturbances along 
with mood disorders and depression. Decreased AMH 
levels have been attributed to infertility as well and it is 
likely that the depression amongst these women was not 
due to low AMH levels, but rather infertility related 
emotional imbalance. Park et al15 conducted a study on 
women suffering from polycystic ovarian syndrome 
(PCOS), which too supported the results of Altinkaya et 
al14 in relating AMH levels with depression which is 
contrary to the results of our study.  

Dong et al16 have explored the correlation of 
psychological stress with AMH levels in infertile 
women. They concluded that stress and depression 
reduce the AMH levels in infertile females. This concept 
is further clarified by a study in which the authors have 
established the fact that upregulation of neuroserpin 
protein in brain is modulated by normal levels of 
AMH.17 Therefore, depressed levels of AMH due to 
stress and anxiety would lead to a downregulation of 
neuroserpin in areas of brain concerned with emotions, 
thus generating a vicious cycle of depression. 

Our study results have not shown any 
significant differences in serum AMH levels in 
depressive patients. One explanation to these results is 
that the patients included in the study were on 
antidepressant therapy for six or more months. 
Therefore, we speculate that improvement/normal AMH 
levels were due to the effect of treatment the patients 
were receiving. 

CONCLUSION 
Serum AMH level in cases was less than controls but 
the differences were not statistically significant. This 
could be due to the fact that all patients selected for this 
study were already receiving antidepressant treatment 
for more than six months. 
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STUDY LIMITATIONS 
Newly diagnosed cases of depression should have been 
included in the study. Neuroserpin levels should have 
also been explored in the same subjects. These 
parameters could not be done considering the limitations 
of the budget to carry out the project.  

RECOMMENDATIONS 
Newly diagnosed cases of depression without any 
treatment may be included in further studies with MRI 
being carried out for analysis of hippocampal volumes. 
Levels of neuroserpin may also be estimated to evaluate 
the neurogenesis in brain. The effect of antidepressant 
treatment on AMH levels may also be explored. 
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