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Abstract 
Background: Major Depressive Disorder (MDD) is a mental disorder charac-
terized by a pervasive and persistent low mood which is accompanied by low 
self-esteem and loss of interest or pleasure in day to day activities that ad-
versely affects a person’s family, work, and personal life. There is no sufficient 
laboratory test for the diagnosis of MDD and it is expected that this investiga-
tion may be helpful for better diagnosis and management of MDD. We aimed 
to measure serum immunoglobulin levels in MDD patients and control sub-
jects to meet the above demand. Methods: For this purpose, we recruited 88 
MDD patients from the department of psychiatry, Bangabandhu Sheikh Mujib 
Medical University, Dhaka and 89 healthy volunteers from Dhaka city matched 
with age, sex and socioeconomic status to the patient group. Turbidimetry me-
thod was applied to measure serum levels of immunoglobulin A, G, and M 
where immunoglobulin kit was utilized. Results: The current study revealed 
that mean serum concentrations of immunoglobulin A, G, and M in patients 
were found to be 209.07 ± 104.93, 791.50 ± 235.67 and 107.92 ± 47.53 mg/dL 
while those were 195.34 ± 92.16, 763.81 ± 175.89 and 99.17 ± 48.78 mg/dL in 
control subjects, respectively. Conclusion: Our result indicates that serum 
concentrations of immunoglobulin A, G and M were not significant between 
the groups and further studies are required to establish these findings. 
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1. Introduction 

In Bangladesh, 16.05% of the adult population suffer from psychiatric illness. 
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The prevalence of MDD is 4.6%. Among all psychiatric patients, 28.7% suffer 
from MDD. Both mild to moderate and severe depression are more common in 
females and among singles [1]. The most common time of onset is the third 
decade of life, with a later peak in the forth decade and there is a second, smaller 
peak of incidence in the sixth decade [2].  

A depressed mood with sadness or irritability accompanied by several psy-
chophysiological changes like disturbances in sleep, appetite, or sexual desire, 
constipation, loss of the ability to experience pleasure in personal and family life, 
crying, suicidal thoughts or plans, and slowing of speech and actions are the di-
agnostic criteria of MDD [3]. Patient’s work and family life hampered consider-
ably by these changes that last at least 2 weeks. Lifetime prevalence of depression 
in the USA is more than 12% in men and 20% in women [4]. Sometimes, severe 
depression is termed as melancholia or vital depression in a much narrower way 
[5]. Manic Episode consisting of hyperactivity, euphoria and increased plea-
sure-seeking may appear in some MDD patients. There is an overlap of some 
pathogenetic mechanisms between major depression and manic episode. A dis-
tinct illness termed as bipolar disorder sometimes may be a history of mania [6] 
[7]. So depression is a mixed disorder with a highly irregular course with an in-
consistent response to treatment and has no well-known mechanism. The cen-
tral nervous system and the immune system are closely correlated. The psychia-
tric disorder is usually linked to a deregulation of the immune responses. There 
is a significant positive relationship between the stress-induced alterations of 
serum immunoglobulin A (IgA), immunoglobulin G (IgG) and immunoglobulin 
M (IgM) [8].  

Patient’s self-reported experiences, the behavior described by families or 
friends and a mental status examination based on DSM criteria of the American 
association of psychiatry are still used as the diagnostic tools for MDD. There is 
no laboratory test for this, though physicians usually demand tests for physical 
situations that may cause comparable symptoms. Some hypothesis indicates that 
such parameters may play an important role in some neuropsychiatric disorders, 
such as depression [9] [10]. The aim of this research is to measure the serum le-
vels of immunoglobulins in patients with major depression and healthy control 
subjects. It is expected that this investigation will be helpful for the management 
of MDD and it will highlight on the regulatory effect of immunoglobulins on 
MDD, which will be also considered to be very important for the design of new 
drug molecules to treat this psychiatric disease. 

2. Materials and Methods 
2.1. Study Design 

We presumed that the alpha risk and exposed controls will be 5% and 20% for 
this study. A 1:1 matched case-control study was planned to identify an odds 
ratio of 3 with power 90%. For this assumption, the probable sample size was 
supposed to be 166 (83 cases and 83 controls). Based on the above calculation, 
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88 MDD patients and 89 healthy controls matched by age, sex and socio-economic 
status to the patient group with no previous history of any psychiatric disord-
ers or any medical disease that may affect the serum level of immunoglobulins 
were included in this study. The age range of study population was from 18 to 
60 years. Cases were randomly recruited from the outpatient and inpatient 
department of psychiatry, Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka, Bangladesh. The specialist psychiatrist trained in the use of 
DSM-5 of Psychiatric Disorders (5th edition), conducted the diagnosis and in-
terview of the patients [11]. The controls were recruited from different parts of 
Dhaka city.  

All patients were evaluated clinically by taking history and clinical examina-
tion, searching for other symptoms which are very much correlated to MDD 
that may mislead the research. Laboratory investigations were performed to ex-
clude the patients having other comorbid illness [12]. Some common complaint 
of depression e.g. headaches, back pain, muscle aches and joint pain, chest pain, 
digestive problems, exhaustion and fatigue, sleeping problems, change in appe-
tite or weight, dizziness or lightheadedness may be due to other pathological 
conditions which must need to exclude by differential diagnosis. Mentally re-
tarded patients and who suffered from comorbid psychiatric disorders were also 
excluded from this study. The study subjects were briefed about the purpose of 
the study and written consent was taken from each of them. Socio-demographic 
data were taken by using a structured questionnaire. The investigator filled in 
the forms for them who had no formal educational background. The study pro-
tocol and volunteer consent form were approved by the ethical review commit-
tee of the department of psychiatry, BSMMU, Dhaka, Bangladesh.  

2.2. Blood Sample Collection  

In total, 5 mL of venous blood was taken from each of the MDD patients and the 
healthy control subjects by plastic syringe built-in with a stainless steel needle. 
Then the blood sample was collected into a metal-free plastic tube. No glass ma-
terial was used to prevent Al and Si contaminations. To eliminate metal conta-
mination all the precautions were taken throughout the period of blood collec-
tion and storage as per the national committee for clinical laboratory standards 
criteria [13] [14].  

2.3. Quantification of Serum Immunoglobulin Levels 

The serum IgA, IgG, and IgM levels in both patients and controls were deter-
mined by turbidimetry method using immunoglobulin kit (Chronolab, Switzer-
land). In this method, anti-human antibodies were mixed with samples contain-
ing IgA, IgG and IgM that formed insoluble antigen-antibody complexes. An 
absorbance change depending upon the immunoglobulin levels that was meas-
ured by a calibrator. Absorbances were taken at 550 nm for IgA and IgG, and at 
405 nm for IgM. 
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2.4. Statistical Analysis 

SPSS statistical software, version 23.0 (IBM Corp., Armonk, NY) was used to per-
form necessary statistical analyses. Descriptive statistics for normally dispersed 
variables, the mean and standard deviation (SD) were used. The P value of less 
than 0.05 was considered to be statistically significant. Comparison between 
cases and controls of investigated parameters were shown by independent sam-
ple t-tests.  

3. Results 
3.1. Characteristics of Subjects 

All the patients and control subjects were categorized based on socioeconomic 
conditions, biophysical characteristics and smoking habit. It was found that 
most of the patients were literate (87%) and nonsmoker (73%). It was observed 
that the mean age of the patients and controls was 33.03 ± 10.87 and 33.55 ± 9.56 
years, respectively, whereas the mean BMI at diagnosis was 22.82 ± 2.53 and 
23.15 ± 3.01 kg/m2, respectively. Eighty-four percent of patients had BMI in the 
normal range and for control, the percentage is 78%. Average monthly family 
income for the patient group was found 19.28 ± 14.10 KBDT. Among all MDD 
patients, 38% were very poor and 79% have family income within 25 KBDT per 
month. Only 7% of patients have monthly family income above 40 KBDT. 
Among all MDD patients, 15% were jobless which may correlate with their de-
pression. Sometimes during and after student life, people may have mild depres-
sion but this may develop major depression when they remain jobless for a long 
period [15]. Statistical analysis of these parameters showed that the differences 
of age, education, occupation, BMI, income and smoking habit were not signifi-
cant between the groups (p > 0.05). 

3.2. Serum Immunoglobulin Levels 

The mean serum immunoglobulin concentrations of IgA, IgG, and IgM of MDD 
patients and control subjects are presented in Table 1. From the statistical anal-
ysis, it was observed that there were no significant differences of serum IgA, IgG 
and IgM levels between MDD patients and control subjects. 

4. Discussion 

From this finding, it reveals that there is a positive tendency to increase serum  
 
Table 1. Serum immunoglobulin levels in patients and controls subjects. 

Groups 
Immunoglobulin A 

(mg/dL) 
Immunoglobulin G 

(mg/dL) 
Immunoglobulin M 

(mg/dL) 

MDD (n = 88) 209.07 ± 104.93 791.50 ± 235.67 107.92 ± 47.53 

Control (n = 89) 195.34 ± 92.16 763.81 ± 175.89 99.17 ± 48.78 

p value 0.404 0.407 0.293 
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immunoglobulins in MDD patients compared to healthy control. There were no 
significant alterations occurred for the measured parameters. Some earlier study 
results support this finding and some other not. Research results propose that 
psychological stress is associated with the changed secretion of serum immu-
noglobulins, some acute phase proteins and complement factors [16]. In another 
study serum levels of IgA, IgG and IgM were measured in psychiatric patients 
including bipolar depression, unipolar depression and schizophrenia and the 
comparative findings with healthy subjects reveal that a significantly high level 
of IgM concentration was found in all patient groups compared with the con-
trols whereas IgM levels were more elevated in female patients than in male pa-
tients for the bipolar and unipolar depression. There were no significant differ-
ences for IgA and IgG among the groups studied [17]. Depressed patients had 
significantly higher percentages of circulating neutrophils, significantly lower 
percentages of circulating lymphocytes and significantly lower in vitro lympho-
cyte responses to mutagenic stimulation than normal controls [18]. Serum im-
munoglobulin levels, as well as socio-demographic features, may also be influ-
enced by some other psychiatric illness [19]. IgG levels in PD patients were 
found significantly lower than that of the controls but the change in the concen-
tration of IgA and IgM were not significant. This finding may be considered as 
an important parameter for the diagnosis and treatment of the panic disorder 
(PD) patients [20]. Serum concentration of IgA and IgM are significantly higher 
in obsessive conversion disorder (OCD) patients compare to healthy control but 
the change of IgG is not significant [21]. Serum IgM levels of GAD patients was 
found significantly higher than that of the controls whereas IgA and IgG levels 
were insignificant [22]. All the above findings where immunoglobulin levels 
were altered can be considered as risk factors for the diagnosis and treatment of 
psychiatric illness. The limitations of this study are the single measurement of 
immunoglobulins, lack of food intake data, and the small number of the study 
population. 

5. Conclusion 

There is a significant positive relationship between the stress-induced alterations 
of serum IgA, IgG, and IgM which is supported by many studies. The present 
study indicates that there was no significant difference of serum IgA, IgG and 
IgM levels between MDD patients and control subjects but a positive tendency 
to increase serum immunoglobulins in patient group compared to healthy con-
trol was observed. Thus, we recommend further research to explain the exact 
role of immunoglobulins in the pathogenesis of MDD.  

Acknowledgements 

The authors are thankful to all the staffs of the outpatient department of psy-
chiatry, BSMMU, for their precious time, technical and administrative support 
for the collection of data throughout the study period. The authors are also thankful 

https://doi.org/10.4236/health.2018.109090


W. Nasreen et al. 
 

 

DOI: 10.4236/health.2018.109090 1190 Health 
 

to all the patients and their caregivers for their cooperation in this study. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Islam, M. and Shafique, A. (2017) Prescribing Practice of Antidepressant Drugs at 

Outpatient Department of a Tertiary Care Teaching Hospital in Bangladesh. Open 
Journal of Depression, 6, 14-23. https://doi.org/10.4236/ojd.2017.61002 

[2] Firoz, A.H.M., Karim, M.E., Alam, M.F., Rahman, A.H.M., Zaman, M.N. and 
Chandra, V. (2006) Community Based Multicentric Service Oriented Research on 
Mental Illness with Focus on Prevalence, Medical Care, Awareness and Attitude 
towards Mental Illness in Bangladesh. Bangladesh Journal of Psychiatry, 20, 9-32. 

[3] Slavich, G.M. and Irwin, M.R. (2014) From Stress to Inflammation and Major De-
pressive Disorder: A Social Signal Transduction Theory of Depression. Psychologi-
cal Bulletin, 140, 774-815. https://doi.org/10.1037/a0035302 

[4] Kessler, R.C., Berglund, P., Demler, O., Jin, R., Koretz, D., Merikangas, K.R., Rush, 
A.J., Walters, E.E. and Wang, P.S. (2003) National Comorbidity Survey Replication. 
The Epidemiology of Major Depressive Disorder: Results from the National Com-
orbidity Survey Replication (NCS-R). JAMA, 289, 3095-3105.  
https://doi.org/10.1001/jama.289.23.3095 

[5] Van Praag, H. (1987) Monoamine Precursors in Depression: Present State and 
Prospects. In: Zohar, J. and Belmaker, R.H., Eds., Treating Resistant Depression, 
PMA Publishing, New York, 279-306. 

[6] Belmaker, R.H. and Agam, G. (2008) Major Depressive Disorder. New England 
Journal of Medicine, 358, 55-68. https://doi.org/10.1056/NEJMra073096 

[7] Belmaker, R.H. (2004) Bipolar Disorder. New England Journal of Medicine, 351, 
476-486. https://doi.org/10.1056/NEJMra035354 

[8] Maes, M., Hendriks, D., Van Gastel, A., Demedts, P., Wauters, A., Neels, H., Janca, 
A. and Scharpé, S. (1997) Effects of Psychological Stress on Serum Immunoglobu-
lin, Complement and Acute Phase Protein Concentrations in Normal Volunteers. 
Psychoneuroendocrinology, 22, 397-409.  
https://doi.org/10.1016/S0306-4530(97)00042-5 

[9] Islam, M.R., Islam, M.R., Shalahuddin Qusar, M.M.A., Islam, M.S., Kabir, M.H., 
Mustafizur Rahman, G.K.M., Hasnat, A., et al. (2018) Alterations of Serum Ma-
cro-Minerals and Trace Elements Are Associated with Major Depressive Disorder: 
A Case-Control Study. BMC Psychiatry, 18, 94.  
https://doi.org/10.1186/s12888-018-1685-z 

[10] Islam, M.R., Islam, M.R., Ahmed, I., Moktadir, A.A., Nahar, Z., Islam, M.S., Hasnat, 
A., et al. (2018) Elevated Serum Levels of Malondialdehyde and Cortisol Are Asso-
ciated with Major Depressive Disorder: A Case-Control Study. SAGE Open Medi-
cine, 6, 1-7. https://doi.org/10.1177/2050312118773953 

[11] DSM-5 (2013) Diagnostic and Statistical Manual for Mental Disorders. 5th Edition, 
American Psychiatric Association, Washington DC. 

[12] Rickards, H. (2005) Depression in Neurological Disorders: Parkinson’s Disease, 
Multiple Sclerosis, and Stroke. Journal of Neurology, Neurosurgery, and Psychiatry, 
76, 48-52. https://doi.org/10.1136/jnnp.2004.060426 

https://doi.org/10.4236/health.2018.109090
https://doi.org/10.4236/ojd.2017.61002
https://doi.org/10.1037/a0035302
https://doi.org/10.1001/jama.289.23.3095
https://doi.org/10.1056/NEJMra073096
https://doi.org/10.1056/NEJMra035354
https://doi.org/10.1016/S0306-4530(97)00042-5
https://doi.org/10.1186/s12888-018-1685-z
https://doi.org/10.1177/2050312118773953
https://doi.org/10.1136/jnnp.2004.060426


W. Nasreen et al. 
 

 

DOI: 10.4236/health.2018.109090 1191 Health 
 

[13] Nahar, Z., Azad, M.A.K., Rahman, M.A., Bari, W., Islam, S.N., Islam, M.S. and 
Hasnat, A. (2010) Comparative Analysis of Serum Manganese, Zinc, Calcium, 
Copper and Magnesium Level in Panic Disorder Patients. Biological Trace Elements 
Research, 133, 284-290. https://doi.org/10.1007/s12011-009-8441-7 

[14] NCCLS (1997) Control of Pre-Analytical Variation in Trace Element Determina-
tion. National Committee for Clinical Laboratory Standards Guidelines, New York 
City, 1-30. 

[15] Rasic, D., Hajek, T., Alda, M. and Uher, R. (2014) Risk of Mental Illness in 
Off-Spring of Parents with Schizophrenia, Bipolar Disorder, and Major Depressive 
Disorder: A Meta-Analysis of Family High-Risk Studies. Schizophrenia Bulletin, 40, 
28-38. https://doi.org/10.1093/schbul/sbt114 

[16] Maes, M., Haese, P.C., Scharpe, S., Hondt, P., Cosyns, P. and Broe, M.E. (1994) 
Hypozincemia in Depression. Journal of Affective Disorder, 31, 135-140.  
https://doi.org/10.1016/0165-0327(94)90117-1 

[17] Legros, S., Mendlewicz, J. and Wybran, J. (1985) Immunoglobulins, Autoantibodies 
and Other Serum Protein Fractions in Psychiatric Disorders. European Achieves of 
Psychiatry Neurological Sciences, 235, 9-11. https://doi.org/10.1007/BF00380962 

[18] Kronfol, Z. and House, J.D. (1989) Lymphocyte Mitogenesis, Immunoglobulin and 
Complement Levels in Depressed Patients and Normal Controls. Acta Psychiatrica 
Scandinavica, 80, 142-147. https://doi.org/10.1111/j.1600-0447.1989.tb01316.x 

[19] Islam, M. and Adnan, R. (2017) Socio-Demographic Factors and Their Correlation 
with the Severity of Major Depressive Disorder: A Population Based Study. World 
Journal of Neuroscience, 7, 193-202. https://doi.org/10.4236/wjns.2017.72014 

[20] Nahar, Z., Khanum, S., Harun, S., Islam, S.N., Sobhan, A., Islam, S. and Hasnat, A. 
(2012) Immunoglobulin Levels in Panic Disorder Patients. Pakistan Journal of 
Pharmaceutical Sciences, 25, 149-153. 

[21] Khanam, M., Azad, A.K.M., Ullah, M.A., Ahsan, M.S., Bari, W., Islam, S.N. and 
Hasnat, A. (2008) Serum Immunoglobulin Profiles of Conversion Disorder Patients. 
German Journal of Psychiatry, 11, 141-145. 

[22] Islam, M.R., Ahmed, M.U., Islam, M.S., Sayeed, M.S., Sadia, F., Chowdhury, Z.S., 
Nahar, Z. and Hasnat, A. (2014) Comparative Analysis of Serum Malondialdehyde, 
Antioxidant Vitamins and Immunoglobulin Levels in Patients Suffering from Ge-
neralized Anxiety Disorder. Drug Research, 64, 406-411. 

 

https://doi.org/10.4236/health.2018.109090
https://doi.org/10.1007/s12011-009-8441-7
https://doi.org/10.1093/schbul/sbt114
https://doi.org/10.1016/0165-0327(94)90117-1
https://doi.org/10.1007/BF00380962
https://doi.org/10.1111/j.1600-0447.1989.tb01316.x
https://doi.org/10.4236/wjns.2017.72014

	Profiling of Serum Immunoglobulins in Bangladeshi Major Depressive Disorder Patients
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Study Design
	2.2. Blood Sample Collection 
	2.3. Quantification of Serum Immunoglobulin Levels
	2.4. Statistical Analysis

	3. Results
	3.1. Characteristics of Subjects
	3.2. Serum Immunoglobulin Levels

	4. Discussion
	5. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

