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Major depressive disorder, generally known as depression, is a
multifactorial illness resulting from the interaction of social,
psychological, and biological factors. It is marked by persistent

unhappiness, lack of interest or pleasure, low energy, worse eating and
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sleep, , impeding daily activities and psychosocial functions and even

thinking of suicide.



Summary

Summary

Major depressive disorder, commonly known as depression, is a
multifactorial disease that results from the interaction of social,
psychological, and biological factors. It is characterized by persistent
unhappiness, lack of interest or pleasure, decreased energy, poor eating
and sleeping, impairment of daily activities and psychosocial functions

and even ideation of suicide.

This study aimed to reveal the possible relationship of the
polymorphisms of the candidate genes: the norepinephrine transporter
(NET) gene, the dopamine transporter 1 gene (DAT1), the M2 muscarinic
acetylcholine receptor gene (CHRMZ2) and the serotonin 2A receptor gene
(5-HT2AR), and their association with the levels of transporters blood
neurotransmitters such as norepinephrine (NE), dopamine (DA),

acetylcholine (ACH) and serotonin (5-HT), in major depressed patients.

This study was done in a period of January 2021 to August 2021 at the
AL- Imam AL-Sadiq Hospital/ Psychiatry Department in Babylon
province and DNA research laboratory in University of Babylon /collage
of science. The study included 70 patients with major depression and 20
apparently healthy subjects as control group. The samples divided into
three subgroups according to age, the first subgroup (< 30 years), second
subgroup (31-45 years), and third subgroup (46-65). Also, samples
divided into four subgroups according BMI, the first subgroup (<18),
second subgroup (18-24.9), third subgroup (25-29.9) and the last
subgroup (29.9-39.9).

The biochemical study included measuring levels of dopamine,
norepinephrine, acetylcholine and serotonin. While the genetic study

included DNA extraction from white blood cells for the patient and
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control groups. Genotyping of NET gene polymorphism was determined
by polymerase chain reaction (PCR) applying the amplification refractory
mutation system (ARMS) technique, while the genetic variation of
DAT1gene was determined by PCR using the variable number of tandem
repeat (VNTR). As for the CHRM2 and 5-HT2AR gene, the genotyping of
the polymorphism was determined by PCR applying single-strand
conformation polymorphism (SSCP) and DNA sequencing technique.

The results showed significant decrease (p< 0.05) in serotonin and
dopamine levels in males, and a decrease in serotonin and norepinephrine
levels in females (p <0.05, p <0. 01) respectively, in comparison with the
control group. As for the age and BMI, the results showed a significant
decrease (p< 0.05) in dopamine in <30 age group, and in dopamine and
norepinephrine in >18 and 25.29.9 BMI group. Also, Serotonin,
dopamine and norepinephrine were significantly decrease (p < 0.05) with
increasing the duration of MDD, while the level of serotonin was
significantly increased (p < 0.05) with increasing the duration of
medication and decrease the level of dopamine and norepinephrine.
Whereas, there was no change in the level of acetylcholine. The results of
the correlation analysis also revealed a significant positive correlation
between the levels of serotonin and norepinephrine (P < 0.01) as well as
between age and BMI (P<0.05).

The genotyping study of the NET gene showed a significant increase in
the recurrence of the CC genotype 50% (P < 0.01) when compared with
the genotype TT and TC for the patients' sample and the control group,
while there is no significant difference in the recurrence of the TT

genotype (22, 9%) and TC genotype (27,1%) among patients.

The results showed that there were significant differences (P < 0.05) for

DAT1 gene between the genetic variance V11/11 (64.3%) and V11/10
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(27.1%), as well as, high significant differences (P<0.01) between the
genetic variance V11/11 (64.3%) and VV10/10 (8.6%), while there were no
significant differences between the patients with genetic variance V11/10
(27.1%) and the patients with genetic variance V10/10 (8.6%).

Regarding the CHRM2 gene, the results indicate a significant increase
in the frequency of the CD genotype (27.1%) in patients compared to the
control group (P < 0.05), while there was no significant difference
between the group of patients with genotype ACD (35.3%) and (ABCD

37.1%) when compared with the control group.

As for the 5-HT2AR gene, the results showed a significant increase in
the recurrence of the CD genotype (17.1%) in patients compared to the
control group (P < 0.05), whereas, there was no significant difference
between the patients group with genotype BCD (25.7%) and ABCD

(57.2%) when compared with the control group.

With regards to the DNA sequencing of the 5-HT2AR gene, the results
of the rs6313 C>T polymorphism revealed a significant increase (P <
0.05) in the frequency of CT genotype (76.9%) when compared to CC
genotype (23.1%) for the patients' sample and the control group, and the
results of A>G polymorphisms showed a significant (P < 0.05) between
the AG genotype (84.6%) and the AA genotype (15.4%) between patients

when compared with the control group.

When studying the effect of the genotypes of the NET gene on the levels
of neurotransmitters, the results showed a significant increase (P < 0.05)
in the level of norepinephrine, serotonin and acetylcholine, while a

significant decrease (P < 0.05) was observed in the level of dopamine
with the CC genotype (50%) compared to the TT (22,9) and CT (27,1)
genotype. As for the genetic variation of the DAT1 gene, a significant
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decrease (P < 0.05) was observed in the levels of dopamine, serotonin and
norepinephrine with the genetic variance V11/11 (64.3%) compared to
the V11/10 (27.1%) and VV10/10 (8.6%).

Regarding the CHRM2, the results showed a significant increase (P <
0.05) in the level of acetylcholine and a significant decrease (P < 0.05) in
the level of dopamine, serotonin and norepinephrine with the CD
genotype (27.1%) compared to the ACD (35.3%) and ABCD (37.1%)
genotype. As for the 5-HT2AR gene, there was a significant decrease (P <
0.05) in the level of serotonin, dopamine and norepinephrine and a
significant increase in the level of acetylcholine (P < 0.05) with the CD
genotype (17.1%) compared to the BCD (25.7%) and ABCD (57.2%)
genotype. When studying the effect of SNP rs6313 on the level of
neurotransmitters, a significant decrease (P < 0.05) was observed in the
level of serotonin with the CT (76.9%) genotype compared to the CC
(23.1%) genotype.

This study revealed that the CC genotype of NET gene and V11/11
genetic variance of DAT1 gene, as well as the CD genotype of CHRM2
gene and the CD and CT genotype of 5-HT2AR gene was significantly
associated with the incidence of major depression among iraqi patients.
Also, the study found that a high level of norepinephrine was associated
with the CC genotype, and a low level of dopamine was associated with
the genetic variance V11/11, while the high level of acetylcholine was
associated with the CD genotype, and the low level of serotonin was

associated with the genotype CD and CT genotype.
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