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ABSTRACT

OBJECTIVE:  To determine the frequency of serotonin transporter gene (5HTT) allelic subtypes in patients with Depression
STUDY DESIGN: Descriptive, cross-sectional study
PLACE AND DURATION: Out-Patient Department of Institute of Psychiatry, Benazir Bhutto Hospital, Rawalpindi, in collaboration with 
Institute of Biomedical and Genetics Engineering, Khan Research Laboratories Hospital, Islamabad, from 20th August 2011 till 20th 
February 2012
METHODOLOGY: 191 subjects were selected and International classification of diseases (ICD-10) criteria was applied for diagnosing 
Depression. Blood specimen underwent crystallization, DNA was separated and analyzed for the presence of 5 HTT allele types. Short 
and large alleles (s/l, l/l and s/s) of serotonin transporter gene (5HTT) were isolated. 
RESULTS: Frequencies of 5HTT allelic subtypes of short/large (s/l) and large/large (l/l) were found to be higher (35.6% and 
34.6%respectively) as compared to short/short (s/s) allele which was less common (29.8%) in comparison to above mentioned 
subtypes. 
CONCLUSION: This study found that people who have depression tend to have greater frequencies of short/large (s/l) and large/large 
(l/l) alleles of Serotonin transporter gene (5HTT). 
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INTRODUCTION

Globally, more than 300 million people of all ages suffer from 
1 depression. Depression will be the leading cause of disability in 

2,3 the world by the year 2020. In low and middle income 
countries, 10-44% of people suffer from depression and less 

3than 35% receive medical care.  It is also a common disorder in 
elderly (22.9%) as revealed by a study from a community center 

4 in Aga Khan University. In a psychosocial support initiative 
carried out in a terrorism hit area of Pakistan, 41% out of all 

5reported cases were suffering from depressive illness.  Mental 

illnesses lead to huge financial cost in a country like Pakistan 
which amounts to 250,483 million (PKR), (USD 4264.27 

6million).  These are staggering figures considering a country 
faced with restrained health resources and burden of terrorism 
and natural disasters.  
Genes have an essential role in adaptation of behavior in 

7 response to changes in environment. Deficiency of Serotonin is 
cited as the main etiological factor in causing Depression. The 5-
HTT gene, located at 17q11.1–q12 is regarded as the main 

8,9regulator of serotonin function.  People who were exposed to 
stressful life events and carried one or more alleles had high 
chance of developing Depression. These findings have been 

9,10postulated by multiple studies.  Carriers of 5-HTTLPR allele 
accounted for almost one-quarter (23%) of the 133 cases of 

9diagnosed depression.  Limited research has been conducted so 
far in this field in Pakistan due to diverse reasons but financial 
feasibility seems to be the foremost.
Many factors not related to genes are most probably 
responsible for causing Depression. A study conducted to 
replicate a gene-environment interaction revealed that 68 % 
reported one or more adverse life events whereas 32% reported 
no adverse life events.11

Genetic risk factors have not particularly been explored in 
Pakistani population. It is essential to study genetic variations in 
an under studied population such as Pakistan. It is likely to add 
to the growing knowledge of ethnic and cultural variations in 
establishing genetic predisposition to depression. It would help  
in identifying high risk groups and employing effective 
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TABLE-II:  FREQUENCY OF ALLELE-TYPES OF SEROTONIN
TRANSPORTER GENE (5 HTT) (N=191)

DISCUSSION

As with most psychiatric disorders, depressive illness appears to 
be caused by multiple factors which can be genetic and 
environmental. Genetic factors play a significant role in the 
development of depressive illness.  Gene associated with 
serotonin transport (SLC6A4) has been extensively identified in 
research, Heils et al pointed out polymorphism in the 5-HTTLPR 

12 gene. Twin studies suggest that depression has a concordance 
of 40-50%.  On the whole, mixed evidence exists regarding the 
interaction between Serotonin transporter promoter (5-
HTTLPR) and adverse life events in the development of 
depression. One meta-analysis in 2011 suggested that 5-
HTTLPR regulates the relationship between stress and 

13   depression. It is recognized that 5-HTTLPR confers 
14vulnerability to depression because of stress reactivity.  

Behavioural genetics research endorses the evidence that 
people who have genetic vulnerability are more at risk of 
developing depression after a stressful life event as compared 
to those with low genetic vulnerability 15.
Dunedin birth control study firstly reported the interaction 

15,16between 5-HTTLPR genotype and Depression.  Short ('s') 
allele of 5-HTTLPR decreases the gene transcription leading to 
raised levels of Serotonin. It suggested that Depression was 
associated with homozygous individuals for s' allele. These 
findings are different from our research finding where the 'l/l' 
phenotypes were present in a higher frequency in depressive 
illness. Our study found that most common allelic subtypes of 
Serotonin transporter gene (5HTT) were s/l (35.6%) and l/l 
(34.6%) followed by s/s, (29.8%). Possible explanation for this 
variation could be ethnic variations in the frequencies of 
subtypes of allelic 5-HTTLPR. Different ethnic populations have 
unique cultures, distinct lifestyles and varied environmental 
stresses. These factors may affect the development of 
depression in different populations and may affect the 

17association between depression and 5-HTT polymorphism.
Sjoberg observed determinants beyond biological factors such 
as interaction between 5-HTTLPR and adverse life events. 

18 Findings were in opposing directions for men and women.
 Wilhelm reports an increased risk of depression present in 's/s 

19and 's/l' but not 'l/l' phenotypes.  Neuroimaging  reveals that in 
individuals with ' s' alleles there is hyper stimulation of 

20 “Amygdala”in response to stress. Despite the fact that short-
allele of the 5HTTLPR  has been recorded to modulate the 
relationship between depression and adverse life events, 

21results remain inconclusive.
Conversely, there are a number of studies which present 
findings to the contrary, relative to the aforementioned studies. 

preventive and treatment strategies. It can also help to offer 
early psychosocial support to those at risk of developing 
depression after a major life event. In due course of time it may 
lead to offering personalized treatment for individuals who are 
genetically predetermined to develop depression. The 
objective of this study is to determine the frequency of 
Serotonin Transporter gene (5 HTT) allelic subtypes in patients 
with depression. 

METHODOLOGY

This descriptive, cross – sectional study was conducted at the 
Institute of Psychiatry, Benazir Bhutto Hospital, Rawalpindi and 
Institute of Biomedical and Genetics Engineering, Khan 
Research Laboratories Hospital, Islamabad.  The estimated 
sample size was based on the anticipated population 
proportion (prevalence of depression from previous studies i.e 

11  15%).  A total of 191 patients coming to the out outpatient 
th thdepartment were enrolled from 20  August 2011 till 20  

February 2012. The patients were aged ≥18yrs, were of both 
genders, and were suffering from depressive illness as 
diagnosed by the ICD 10 criteria. Patients were excluded if they 
had cognitive impairment, psychotic depression and co-morbid 
physical illnesses (Hypertension, Diabetes Mellitus, Ischemic 
Heart Disease, Stroke, Chronic renal failure). Proposal was 
discussed and approved by the Hospital ethics review board. All 
patients were explained the purpose of study and written 
consent was obtained. After collecting demographic details, 
blood samples of the patients were collected and sent to Khan 
Research Laboratories for genetic analysis. Samples were 
collected in special test tubes provided by the laboratory and 
were transported to the laboratory within 24 hours. The 
specimen underwent crystallization; DNA was separated and 
analyzed for the presence of 5 HTT allele types. Short and large 
alleles (s/l, l/l and s/s)  of serotonin transporter gene (5HTT)
were isolated. 
Data Analysis: Data was analyzed in the Statistical Package for 
Social Sciences (version 10.0). For the categorical variables i.e. 
gender and presence of allele type of 5 HTT gene, frequencies 
were calculated.                                 

RESULTS

Females comprised 56% (n-107) while males were 44% (n-84) of 
the study group as shown in Table I. 
Genetic analysis for allele types of 5HTT gene among patients 
with depression showed that most prevalent allelic subtype was 
short/large (s/l) followed by large/large (l/l) and short/short 
(s/s). The frequency distribution of allele subtypes is shown in 
Table II. 

TABLE-I:  FREQUENCY OF GENDER DISTRIBUTION (N= 191)
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Multiwave Design. J Clin Child Adolesc Psychol. 2011; 40(4): 
572–585. doi:10.1080/ 15374416.2011.581613

15.  Caspi A, Sugden K, Moffitt TE, Taylor A, Craig IW, Harrington 
H, et al. Influence of life stress on depression: moderation 
by a polymorphism in the 5-HTT gene. Science 
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16. Zammit S, Owen MJ. Stressful life events, 5-HTT genotype 
and risk of depression. Br J Psychiatry. 2006;188:199-201.

17. Ho PS, Chen CL, Chang CC, Chang HA, Yeh YW, Liang CS, et al. 
The serotonin transporter gene (triallelic 5-HTTLPR 
polymorphism) may associate with male depression in Han 
Chinese population. J Med Sci 2016;36:59-67.

18. Sjöberg RL, Nilsson KW, Nordquist N, Ohrvik J, Leppert J, 
Lindström L, et al. Development of depression: sex and the 
interaction between environment and a promoter 
polymorphism of the serotonin transporter gene. Int J 
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Two different studies by Surtees and Gillespie failed to find an 
evidence of interaction between genotypes and stressful life 

22,23 events. In another meta-analysis no association was found 
24 between 5-HTTLPR genotype and depression.

Unlike prior studies of stressful life events, two studies have 
found that 5HTTLPR genotype did not predict higher levels of 
depressive symptoms. Instead it reported an epistatic effect 

25,26 between 5-HTTLPR and BDNF. Despite data to the contrary, 
most studies by employing different study designs and models 
of genetics have found evidence of interaction between genes 
and environment. 
There are number of limitations of the study like its sample size 
was small so as to generalize its findings. It was a cross sectional 
study which simply examined the frequency of genetic factors 
and does not give an idea about the interaction of 5HTT gene 
with environmental risk factors, the link that has been 
extensively studied previously in western literature. Individual 
associations of gene-environment and vice-versa and the risk of 
depressive illness is an area of further investigation. Thirdly, in 
order to determine accurate correlation between allelic 
subtypes of 5HTT and causation of depression it is important to 
have a control group.

CONCLUSION

This study found that people who have depression tend to have 
greater frequencies of short/large (s/l) and large/large (l/l) 
alleles of Serotonin transporter gene (5HTT). 

Abbreviations: 
ICD – 10: (International Classification of diseases – Volume 10), 
BDNF: (Brain-derived neurotrophic factor), 5HTT: (Serotonin 
transporter gene), s/s: (short allele of 5HTT), s/l: (short and long 
allele of 5HTT), l/l: (long allele of 5HTT)
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