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ABSTRACT

Objective: To determine whether the presence of family history of Major Depressive Disorder (MDD) is associated
with the risk of development of the disease in adult diabetic population on the basis of genetic association with
single nucleotide polymorphism (SNP) rs6295.

Study Design: Case control study

Place and Duration of Study: This study was conducted 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. Duration
of study was 1 year from September 2020 to September 2021.

Materials 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 | and type Il 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
rs6295 genotype using TagMan SNP genotyping assays and master mix.

Results: According to our results no significant association was found between rs6295 genotype and risk of
development of MDD in Pakistani diabetic population in context of family history of MDD.

Conclusion: There is no significant association of SNP rs6295 of 5-Hydroxytryptamine 1A receptor gene with
MDD in Pakistani diabetics having family history of MDD.
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INTRODUCTION (MDD) are two closely associated diseases which are

increasing throughout the world resulting in an increase
Diabetes Mellitus (DM) and Major Depressive Disorder in complications associated with diabetes. Especially
this has increased the expenditure on treatment of these

patients up to five-fold. MDD is because of many
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factors with genetic predisposition being of great
importance . The exact mechanism of development of
MDD is still not completely understood. However,
many theories have been hypothesized in this regard.
When considering MDD in context of DM there is
activation of the Hypothalamic Pituitary Adrenal (HPA)
axis and the sympathetic nervous system because of
chronic stress @9, This results in increase secretion of
cortisol from adrenal cortex and epinephrine and
norepinephrine from adrenal medulla®. DM type 2 and
metabolic syndrome ultimately result because of insulin
resistance and visceral obesity resulting from chronic
hypercholesterolemia and activation of the sympathetic
nervous system for long period of time®9).
Hippocampus is a part of brain which is involved in
both type 2 DM and depression and excessive cortisol
secretion results in disturbance of the neurogenesis of
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this part of the brain '®, Here also there is dysfunction
of the immune system of the body resulting in an
increase in the synthesis of inflammatory cytokines®,
Ultimately there is development of type 2 DM because
of the increase amounts of inflammatory cytokines
which interfere with the normal functions of the B-cells
of the pancreas causing insulin resistance®®.

Serotonin is a neurotransmitter involved in the
pathogenesis of depression. Serotonin receptors have 14
subtypes. A single nucleotide polymorphism C(-1019)G
rs6295 exists in the promoter region of the gene which
encodes for one of the serotonin receptors i.e.
5-Hydroxotryptamine 1A (5-HT1A) receptor®™, The
location of this polymorphism is on chromosome
number 5@, According to initial researches on
association of rs6295 with MDD, Taro Kishi et al.
found that this polymorphism is associated with MDD
in Asian population but not associated with MDD in
Caucasians 13,

According to Haixia Zheng et al. rs6295 allele carries a
high susceptibility for MDD,

There is a gap in literature in this context since there is
no data available about association of this specific SNP
with MDD in any group of Pakistani Population>-17),

MATERIALS 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 TagMan assay (Catalog # 4351379) and
master mix (Catalog # 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.

RESULTS

There were 200 cases and 200 healthy age, sex and
ethnicity matched controls. Out of 200 cases, 100 cases
had DM and 100 cases had DM with MDD. In the
group having positive family history of MDD, among
100 cases of DM 4 (1.0%) none had CC, CG or GG
genotype. Among 100 cases of DM with MDD 7
(1.8%) had CC genotype, 5 (2.2%) had CG genotype
and 0(1.3%) had GG genotype. In Controls, out of 200
subjects 2(10.0%) subjects had CC genotype,
11(16.9%) subjects had CG genotype and 3 (7.7%)
subjects had GG Genotype.

Table No.l: Association of 5-HT1A receptor gene
SNP rs6295 Genotype with family history of MDD in
cases and controls

Parameter N=400
Cases n=200 OR (95% CI) P
Family DM DM with Controls
History =100 MDD n=200 (*P<0.05)
of MDD n=100
Present
cC 0(0.00%) | 7(1.75%)| 2(0.50%) Ref |
a
a
CG 0(0.00%) | 5(1.25%)| 11(2.75%) Ref |
b
_b
GG 0(0.00%) | 0(0.00%)| 3(0.75%) Ref |
0.13 (0.02-0.86)
C
_c
Absent
cC 28(7.00%) | 30(7.50%) 61(15.25%) Ref |
1.73 (0.89-3.38)
0.106*
CG 55(13.75%)| 34(8.50%) 92(23.00%)| 0.75 (0.33-1.72)
0.478*
Ref |
GG 17(4.25%) | 14(3.50%) | 31(7.75%) | 1.30 (0.74-2.28)
0.354°
0.92 (0.46-1.81)
0.806°
Ref |
0.75 (0.42-1.35)
0.340°
1.22 (0.58-2.57)
0.597°¢

2 — Association of genotype of group DM and group DM with MDD
b _ Association of genotype of group DM and Controls
¢ — Association of genotype of group DM with MDD and Controls

In group having no family history of MDD, among 100
cases of DM 28 (6.0%) had CC genotype, 55 (10.7%)
had CG genotype and 17 (4.3%) had GG genotype.
Among 100 cases of DM with MDD 30 (7.5%) had CC
genotype, 34 (10.0%) had CG genotype and 14 (2.2%)
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had GG genotype. In Controls, out of 200 subjects 61
(5.8%) subjects had CC genotype, 92 (8.8%) subjects
had CG genotype and 31 (0.8%) subjects had GG
Genotype.

DISCUSSION

DM and depression have common pathological
pathways®®. Presence of DM ultimately results in
MDD and presence of depression ultimately causes
DM®®, The presence of one causes another®. The
presence of depression with DM worsens the
compliance and patient’s glycemic control resulting in
serious complications of DM including cataract,
retinopathy, nephropathy and neuropathy etc.?02),
Therefore, in order to keep DM under check it is very
necessary to evaluate all the suspected patients for
MDD. Timely referral to psychiatrist and early start of
treatment of MDD can work miracles when it comes to
treatment of diabetes, as it is true for the treatment of
many other chronic diseases.

To the best of our knowledge this is the first study to be
conducted in Pakistan using this SNP rs6295. This SNP
is known for causing MDD®?). As we already know that
genetic studies are the most advanced field of research
in medical and health sciences and give details of a
disease at the molecular level so findings of such
studies are very reliable if genotyping is performed on
modern techniques. For this purpose, work has been
done using original TagMan genotyping assay and
original TagMan genotyping master mix using real-time
PCR technique.

According to literature so far very limited work has
been done in Pakistan when it comes to genetic studies
regarding depression. Here we have taken both type 1
and type 2 diabetic patients who were all adults having
ages 25 years and above. We have tried to find the
genetic association of this SNP with the family history
of major depressive disorder. No significant association
of rs6295 genotype and risk of development of MDD
has been determined with respect to family history of
MDD in our diabetic population. In the context of
genetic diseases not finding a significant association is
also important. This means that the population under
consideration is less likely to develop the disease which
in this case is MDD. However according to M. Dijk et
al, who conducted a study on the population of United
States there is an increased risk of development of
MDD in children whose parents are affected with the
disease®),

CONCLUSION

No significant association was found between rs6295
genotype and risk of development of MDD in context
of family history of MDD.

Recommendations: In our current study we have taken
into consideration SNP rs6295 and we have tried to
determine its genetic association with risk of

development of MDD in context of family history of
MDD. In future, other similar SNPs can be taken into
consideration and combination of two or more SNPs
can be taken into consideration for more elaborated
results.

Acknowledgements: The authors of this article would
like to extend their gratitude to Dr. Kehkeshan Mazhar
and Dr. Aatika Mansoor of IB&GE Islamabad for the
facilitation of real-time PCR facility during especially
during the peak of COVID-19 pandemic.

The authors would also like to thank Brig. Dr. Tariq
Butt HOD Pathology IIMC for facilitation of blood
sampling at AFIP.

Author’s Contribution:
Concept & Design of Study:  Tayba Saleha Hashmi,
Amena Rahim, Farhana
Ayub

Tayba Saleha Hashmi,
Samarah Naeem

Bilal Karim, Tayba
Saleha Hashmi, Javeria
Magsood

Tayba Saleha Hashmi
Amena Rahim, Tayba
Saleha Hashmi

Drafting:

Data Analysis:

Revisiting Critically:
Final Approval of version:

Conflict of Interest: The study has no conflict of
interest to declare by any author.

REFERENCES

1. Pitsillou E, Bresnehan SM, Kagarakis EA, Wijoyo
SJ, Liang J, Hung A, et al. The cellular and
molecular basis of major depressive disorder:
towards a unified model for understanding clinical
depression. Mol Biol Rep 2020;47(1):753-70.

2. van Bodegom M, Homberg JR, Henckens MJAG.
Modulation of the hypothalamic-pituitary-adrenal
axis by early life stress exposure. Front Cell
Neurosci 2017;11:87.

3. Howland MA, Sandman CA, Glynn LM.
Developmental origins of the human hypothalamic-
pituitary-adrenal axis. Expert Rev Endocrinol
Metab 2017;12(5):321-39.

4. Zorkina YA, Zubkov EA, Morozova AY,
Ushakova VM, Chekhonin VVP. The comparison of
a new ultrasound-induced depression model to the
chronic mild stress paradigm. Front Behav
Neurosci 2019;13: 146.

5. Komici K, Femminella GD, de Lucia C, Cannavo
A, Bencivenga L, Corbi G, et al. Predisposing
factors to heart failure in diabetic nephropathy: a
look at the sympathetic nervous system
hyperactivity. Aging Clin Exp Res 2019;31(3):
321-30.

6. Chang NT, Su TC. Investigating the association
between familial  hypercholesterolemia  and



Med. Forum, Vol. 33, No. 8

August, 2022

10.

11.

12.

13.

14.

15.

perceived  depression.  Atheroscler
2019;36:31-6.

Li DX, Wang CN, Wang Y, Ye CL, Jiang L, Zhu
XY, et al. NLRP3 inflammasome-dependent
pyroptosis and apoptosis in hippocampus neurons
mediates depressive-like behavior in diabetic mice.
Behav Brain Res 2020;391:112684.

Roddy DW, Farrell C, Doolin K, Roman E, Tozzi
L, Frodl T, et al. The hippocampus in depression:
more than the sum of its parts? Advanced
hippocampal ~ substructure  segmentation in
depression. Biol Psychiatr 2019;85(6):487-97.
Ferlita S, Yegiazaryan A, Noori N, Lal G, Nguyen
T, To K, et al. Type 2 diabetes mellitus and altered
immune system leading to susceptibility to
pathogens, especially Mycobacterium tuberculosis.
J Clin Med 2019;8(12):2219.

Eizirik DL, Pasquali L, Cnop M. Pancreatic B-cells
in type 1 and type 2 diabetes mellitus: different
pathways to failure. Nat Rev Endocrinol
2020;16(7):349-62.

Alizadeh N, Nosrat N, Jahani Z, Ahmadiani A,
Asadi S, Shams J. Association of HTR1A gene
polymorphisms with obsessive—compulsive
disorder and its treatment response: the influence
of sex and clinical characteristics. Int J Neurosci
2019; 129(3):264-72.

Wu X, Yao J, Ding M, Shi Z, Xu F, Zhang J, et al.
5-HT1A receptor (HTR1A) 5’ region haplotypes
significantly affect protein expression in vitro.
Neurosci Lett 2017;638:514.

Kishi T, Tsunoka T, lkeda M, Kawashima K,
Okochi T, Kitajima T, et al. Serotonin 1A receptor
gene and major depressive disorder: an association
study and meta-analysis. J Hum  Genet
2009;54(11):629-33. Available from: https://
doi.org/10.1038/jhg.2009.84

Zheng H, Onoda K, Wada Y, Mitaki S, Nabika T,
Yamaguchi S. Serotonin-1A receptor C-1019G
polymorphism affects brain functional networks.
Sci Rep 2017;7(1):12536. Available from: http:/
www.nature.com/articles/s41598-017-12913-3.
Haleem DJ. Glucocorticoids in the Physiological
and Transcriptional Regulation of 5-HT1A
Receptor and the Pathogenesis of Depression.
Neuro Sci 2020; 1073858420975711.

Suppl

16.

17.

18.

19.

20.

21.

22.

23.

Wasserman D, Geijer T, Sokolowski M, Rozanov
V, Wasserman J. The serotonin 1A receptor C (-
1019) G polymorphism in relation to suicide
attempt. Behav Brain Funct 2006;2(1):1-5.

R Albert P, M Fiori L. Transcriptional dys-
regulation in anxiety and major depression: 5-
HT1A gene promoter architecture as a therapeutic
opportunity. Curr Pharm Des 2014;20(23):
3738-50.

Bédescu S V, Tataru C, Kobylinska L, Georgescu
EL, Zahiu DM, Zagrean AM, et al. The association
between Diabetes mellitus and Depression. J Med
Life 9(2):120-5. Available from: http://www.ncbi.
nim.nih.gov/pubmed/27453739

Korczak DJ, Pereira S, Koulajian K, Matejcek A,
Giacca A. Type 1 diabetes mellitus and major
depressive disorder: evidence for a biological link.
Diabetologia  2011;54(10):2483-93.  Auvailable
from: http://link.springer.com/10.1007/s00125-
011-2240-3

Lin EHB, Heckbert SR, Rutter CM, Katon WJ,
Ciechanowski P, Ludman EJ, et al. Depression and
Increased Mortality in Diabetes: Unexpected
Causes of Death. Ann Fam Med 2009;7(5):414-21.
Available  from:  http://www.annfammed.org/
€Qi/doi/10.1370/afm.998

Gonzalez JS, Peyrot M, McCarl LA, Collins EM,
Serpa L, Mimiaga MJ, et al. Depression and
Diabetes Treatment Nonadherence: A Meta-
Analysis. Diabetes Care 2008;31(12):2398-403.
Available from: http://care.diabetesjournals.org/
¢€gi/doi/10.2337/dc08-1341

Du D, Tang Q, Han Q, Zhang J, Liang X, Tan Y, et
al. Association between genetic polymorphism and
antidepressants in major depression; a network
meta-analysis. Pharmacogenomics 2020;21(13):
963-74.

Dijk M, Murphy E, Posner J, Talati A, Weissman
M. Association of Multigenerational Family
History of Depression With Lifetime Depressive
and Other Psychiatric Disorders in Children:
Results from the Adolescent Brain Cognitive
Development (ABCD) Study. JAMA Psychiatr
2021;78.



