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ABSTRACT 
Objective: To determine whether the ethnicity is associated with the risk of development of Major Depressive Disorder (MDD) in 
adult diabetic population with respect to the genetic association with single nucleotide polymorphism (SNP) C(-1019)G. 
Material and Methods: A total of 400 subjects were included in the study, out of which 200 were cases and 200 were age, 
gender and ethnicity matched healthy controls. Out of 200 cases , 100 cases had diabetes mellitus (DM) only and 100 cases 
had DM with MDD. Both males and females were included in the study having ages 25 years and above. Cases of both type I 
and type II DM were included in the study. Blood samples were collected and DNA was extracted by Chelax method. Real-time 
PCR was carried out to determine respective allelic frequencies of C(-1019)G genotype using TaqMan SNP genotyping assays 
and master mix. 
Results: According to our results no significant association was found between C(-1019)G genotype and risk of development of 
MDD in Pakistani diabetic population with respect to Ethnicity but diseased genotype was found more in Pathan population. 
Conclusion: There is no significant association of SNP C(-1019)G of 5-Hydroxytryptamine 1A receptor gene with MDD in 
Pakistani diabetics with respect to ethnicity.  
Keywords: Diabetes mellitus, major depressive disorder, 5-hydroxytryptamine 1A receptor gene, single nucleotide 
polymorphism, polymerase chain reaction. 

 

INTRODUCTION 
Diabetes Mellitus (DM) has a major burden on world’s morbidity 
and mortality rates (1–3). According to International Diabetic 
Federation (IDF), in the year 2019 diabetes caused 4.2 million 
deaths worldwide (4,5). The proportion of people with diabetes is 
increasing in most countries (1,4,5). Approximately 463 million 
adults (20 to 79 years) were living with diabetes in the year 2019 
and this number is expected to increase to 700 million till the year 
2045 according to IDF (4,5). 
 There is some evidence that prevalence of complications of 
diabetes such as nephropathy, neuropathy, retinopathy etc. is 
found to be more in diabetics having depression as compared to 
those individuals without these conditions (6). In addition, 
depression has been associated with poor compliance and 
adherence to treatment like diet and exercise regimes and poor 
glycaemic control resulting in constant hyperglycaemia and 
elevated HbA1c levels (7–9). Such patients also have poor 
adherence to selfcare attitude (10). 
 According to Diagnostic and Statistical Manual of Mental 
Disorders edition 5 (DSM-5) published by the American Psychiatric 
Association, there are now 8 specific disorders described under 
the heading of depressive disorders with major depressive disorder 
(MDD) or major depression being one of them (11). Clinical 
depression, which is the most severe form of MDD is 2 times more 
prevalent in diabetic patients as compared to non-diabetics (12–
15).  
 Serotonin also called 5-Hydroxytryptamine (5-HT), is a 
neurotransmitter mainly involved in the pathophysiology of MDD 
(16–18). This neurotransmitter is produced by raphe nuclei (found 
in brainstem) and enterochromaffin cells (19–21). 
 The serotonin receptors or 5-Hydorxytrimptamine Receptors 
(5HTRs) have 14 subtypes out of which 5 subtypes are of 
significance (22,23). These include 5HT1A , 5HT1B , 5HT4 , 5HT6 
and 5HT7 (22). 
 Gene polymorphism refers to multiple forms of a single gene 
(24,25). Single nucleotide polymorphism (SNP) is a single 
nucleotide substitution in a genome that helps to determine 
association between gene variants and different diseases (26). 
 A single nucleotide polymorphism C(-1019)G (rs6295) exist 
in the promotor region of the gene encoding 5-HT1A Receptors on 

chromosome number 5 (24,27). This SNP is a known causative 
agent of MDD. 
 

MATERIAL AND METHODS 
The study was done at the Department of Biochemistry, Islamic 
International Medical College Rawalpindi in collaboration with 
Railway General Hospital Rawalpindi, Armed Forces Institute of 
Pathology (AFIP), Rawalpindi and Institute of Biomedical and 
Genetic Engineering (IB&GE), Islamabad. It was a case control 
study. The research protocol was approved from the Ethics Review 
Committee of Islamic International Medical College, Rawalpindi. 
Duration of study was 1 year from September 2020 to September 
2021. 
 In our current we have taken 200 cases (100 males and 100 
females) and 200 controls (100 males and 100 females). The 
cases were further divided into two groups. Group 1 consisted of 
cases of both type 1 and type 2 DM and group 2 consisted of 
cases of both type 1 and type 2 DM with MDD. All the subjects 
were adults having ages 25 years and above. Cases of all other 
chronic illness and other metabolic disorders were excluded. Blood 
samples were collected after taking informed consent from all the 
subjects, following the standard techniques and then stored in 
EDTA bottles at 6 to 8 °C. The sampling technique was 
nonprobability convenient sampling. DNA was then extracted from 
whole blood using Chelax method and was stored at -80°C until 
PCR amplification. PCR was performed using original TaqMan 
assay (Catalogue # 4351379) and master mix (Catalogue # 
4371353) using real time PCR following the instructions of the 
manufacturer. 
 Statistical analysis was carried out using commercial 
statistical software package, SPSS 26 software for Microsoft 
Windows. Possible association of SNP rs6295 with MDD in 
Pakistani diabetics was determined by computing odds ratio (OR) 
and 95% confidence intervals (CIs). Frequencies and percentages 
were determined for descriptive statistics. p-value less than 0.05 
was considered to indicate a statistically significant difference. 
 

RESULT 
There were 200 cases and 200 healthy age, sex and ethnicity 
matched controls. Out of 200 cases, 100 cases had DM and 100 
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cases had DM with MDD. In Punjabis, among 100 cases of DM 20 
(5.00%) subjects had CC genotype, 39 (9.75%) subjects had CG 
genotype and 10 (2.50%) subjects of only DM had GG genotype. 
Among 100 cases of DM with MDD 29 (7.25%)  had CC genotype, 
33 (8.25%) had CG genotype and 7 (1.75%) had GG genotype. In 
Controls, out of 200 subjects among Punjabis 43 (10.75%) 
subjects had CC genotype, 61 (15.25%) subjects had CG 
genotype and 20 (5.00%) subjects had GG Genotype.  
 In Pathans, among 100 cases of DM 6 (1.50%) subjects had 
CC genotype, 11 (2.75%) subjects had CG genotype and 7 
(1.75%) subjects of only DM had GG genotype. Among 100 cases 
of DM with MDD 8 (2.00%)  had CC genotype, 4 (1.00%) had CG 
genotype and 5 (1.25%) had GG genotype. In Controls, out of 200 
subjects among Pathans 13 (3.25%) subjects had CC genotype, 
28 (7.00%) subjects had CG genotype and 9 (2.25%) subjects had 
GG Genotype. 
 In Kashmiris, among 100 cases of DM 2 (0.50%) subjects 
had CC genotype, 5 (1.25%) subjects had CG genotype and none 
had GG genotype. Among 100 cases of DM with MDD none had 
CC genotype, 12 (3.00%) had CG genotype and 2 (0.50%) had 
GG genotype. In Controls, out of 200 subjects among Kashmiris 7 
(1.75%) subjects had CC genotype, 14 (3.50%) subjects had CG 
genotype and 2 (0.50%) subjects had GG Genotype. 
 No significant association was found between any ethnic 
group included in our study i.e. Punjabi, Pathan and Kashmiri and 
C(-1019)G rs6295 genotype with the risk of development of MDD 
in diabetics. However diseased genotype I.e. GG was found to be 
more in Pathans. 
 
Table 1: Association of 5-HT1A receptor gene SNP C(-1019)G rs6295 
Genotype with ethnicity of cases and control 

Parameter 

N=400 

OR (95% CI) 
P 

Cases 
n=200 

Controls 
n=200 Genotype in 

Ethnicity 
DM 
100 

DM with 
MDD 
100 

Punjabi 

CC 
CG 
GG 

20(5.00%)* 

39(9.75%) 
10(2.50%) 

29(7.25%) 

33(8.25%) 
7(1.75%) 

43(10.75%) 

61(15.25%) 
20(5.00%) 

Ref I 

1.71 (0.82-
3.57) 0.15a 
1.21 (0.41-
3.53) 0.73a 

Ref I 
1.37 (0.71-
2.67) 0.35b 
0.78 (0.33-
1.85) 0.57b 

Ref I 
0.80 (0.43-
1.51) 0.49c 
0.65 (0.25-
1.69) 0.37c 

Pathan 
CC 
CG 
GG 

6(1.50%) 
11(2.75%) 
7(1.75%) 

8(2.00%) 
4(1.00%) 
5(1.25%) 

13(3.25%) 
28(7.00%) 
9(2.25%) 

Ref I 
3.67 (0.77-
17.43) 0.10a 
0.51 (0.10-
2.57) -a 

Ref I 
0.85 (0.26-
2.81) 0.79b 
1.98 (0.59-
6.63) 0.26b 

Ref I 
0.23 (0.06-
0.91) -c 
3.89 (0.86-
17.68) -c 

Kashmiri 
CC 
CG 
GG 

2(0.50%) 
5(1.25%) 
0(0.00%) 

0(0.00%) 
12(3.00%) 
2(0.50%) 

7(1.75%) 
14(3.50%) 
5(1.25%) 

Ref I 
Ref I 
1.25 (0.19-
8.14) -b 
Ref I 
0.47 (0.08-
2.86) -c 

a  Association of genotype of group DM and group DM with 
MDD 
b  Association of genotype of group DM and Controls 
c  Association of genotype of group DM with MDD and Controls 
 Given percentages are out of total sample i.e. N=400 
 
Table 2: Percentages of GG genotype with ethnicity in the study 
population 

Parameter 

N=400 

Sub-Total %GG 

Cases 
n=200 

Controls 
n=200 Genotype 

in Ethnicity 
DM 
100 

DM with 
MDD 
100 

Punjabi 
CC 
CG 
GG 

20 
39 
10 

29 
33 
7 

43 
61 
20 

92 
133 
37 

37

262
× 100 

Sub-Total 69 69 124 Total = 262 14.12% 

Pathan 
CC 
CG 
GG 

6 
11 
7 

8 
4 
5 

13 
28 
9 

27 
43 
21 

21

91
× 100 

Sub-Total 24 17 50 Total = 91 23.08% 

Kashmiri 
CC 
CG 
GG 

2 
5 
0 

0 
12 
2 

7 
14 
5 

9 
31 
7 

7

47
× 100 

Sub-Total 7 14 26 Total = 47 14.89% 

 

DISCUSSION 
Diabetes mellitus and major depressive disorder are two chronic 
conditions which share common pathological pathways. Certain 
inflammatory components and hyperactivation of the hypothalamic 
pituitary adrenal excess are known to cause both diabetes and 
depression. The presence of diabetes mellitus can ultimately result 
in major depressive disorder if diabetes remains uncontrol for a 
long period of time. In this way MDD is a chronic complication of 
uncontrolled diabetes mellitus. Likewise, MDD through the same 
pathological pathways which are neuroinflammatory in origin, 
causes diabetes mellitus if MDD remains undiagnosed and 
untreated 
 Genetic studies in this context provide a strong evidence for 
such conditions. Single nucleotide polymorphism of 5-
Hydroxytryptamine 1A receptor gene C(-1019)G rs6295 exist in the 
promoter region of this gene on chromosome number 5 and is a 
known cause of MDD. 
 Different ethnicities have different genetic makeup. If 
genetically significant association is found with a specific ethnicity 
this means that the specific ethnicity is at a higher risk of 
developing that specific disease.  
 To the best of our knowledge this is the first study on any 
diabetic population in context of this SNP.  Therefore, no data for 
any population is available for association of C(-1019)G genotype 
and risk of development of MDD in diabetics. However, studies 
have been conducted on association of this SNP with other 
diseases and in case of genetic studies such associations also 
provide clues. S. Vincentiis et al. conducted research on 
association of C(-1019)G with depression in patients of temporal 
lobe epilepsy caused by hippocampal sclerosis in Brazilian 
population found that there was no difference between the group 
with temporal lobe epilepsy with MDD and the control group 
regarding gender and ethnicity (28).  
 No significant association was found between any of the 
ethnic groups included in our study (I.e. Punjabi, Pathan and 
Kashmiri) and C(-1019)G genotype with the risk of development of 
MDD. However diseased genotype was found to be more in 
Pathans which means that they are more likely to develop the 
disease. In case of genetic studies not finding a significant 
association is also important. 
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