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 الخلاصة

 

 الخلاصة

ػٓ  ِخؼذد اٌؼٛاًِ ٠ٕخح٘ٛ ِشع  ببلاوخئبة،اٌّؼشٚف ػِّٛب  اٌشذ٠ذ،الاػطشاة الاوخئببٟ     

اٌّخؼت، لٍت الا٘خّبَ أٚ  اٌّسخّشة،. ٠خ١ّض ببٌخؼبست حفبػً اٌؼٛاًِ الاخخّبػ١ت ٚإٌفس١ت ٚاٌبب٠ٍٛخ١ت

أػبلت ٌلأٔشطت ا١ِٛ١ٌت ٚاٌٛظبئف إٌفس١ت ٚالاخخّبػ١ت  ٚإٌَٛ،سٛء الاوً  اٌطبلت، أٔخفبع

 فٟ الأخحبس. ٚحخٝ اٌخفى١ش

ٔبلً خ١ٓ  :ٍد١ٕبث اٌّششكحتٌ شكىبيالاخؼذد ٌ تاٌّحخٍّ اٌؼلالت اٌىشف ػٓ٘ذفج ٘زٖ اٌذساست اٌٝ  

 M2اٌّسخمبً اٌّسىبس٠ٕٟ  , ٚخDAT1ٓ١)) خ١ٓ إٌبلً الاٚي ٌٍذٚبب١ِٓٚ، (NET) إٌٛسابٕفش٠ٓ

 ٚػلالخٙب ,HT2AR-5)ٌٍس١شٚح١ٔٛٓ ) 2A اٌثبٟٔ ٚخ١ٓ اٌّسخمبً( CHRM2و١ٌٛٓ) سخب٠ًٌلأ

 الاسخب٠ًٚ(، DAاٌذٚبب١ِٓ )ٚ، ((NE ِثً إٌٛسابٕفش٠ٓ فٟ اٌذَ بّسخ٠ٛبث إٌٛالً اٌؼظب١ت

 .الاوخئبة اٌشذ٠ذفٟ ِشػٝ  ،(HT-5) ٚاٌس١شٚح١ٔٛٓ (ACHو١ٌٛٓ)

الاِبَ ِسخشفٝ  فٟ,  2021اة  اٌٝ 2021وبْٔٛ اٌثبٟٔ ػبَ ِٓ  اٌفخشةفٟ  أخش٠ج ٘زٖ اٌذساست

لسُ ػٍَٛ  /فٟ و١ٍت اٌؼٍَٛ DNAِٚخخبش  فٟ ِحبفظت بببً ِشوض الاِشاع إٌفس١ت/ اٌظبدق

ِٓ الأشكخبص  20ٚ اٌّظبب١ٓ ببلاوخئبة اٌشذ٠ذِٓ  بِش٠ؼ 70حؼّٕج اٌذساست  .اٌح١بة

 ٌٍؼّش، فبٌّدّٛػتٚفمب اٌٝ ثلاد ِدّٛػبث  اٌؼ١ٕبث لسّج س١طشة.وّدّٛػت  ظب٘ش٠ب الاطحبء

ّٛػت ٚاٌّد 24 ( ٚػذد٘ب45-31) اٌّدّٛػت اٌثب١ٔتٚ ,26ٚػذد٘ب اٚ الً( سٕت  30)الاٌٚٝ 

الأٌٚٝ  ِدّٛػبث، فبٌّدّٛػت أسبغٌٍٛصْ اٌٝ  ٚفمب . وزٌه لسّج20 ( ٚػذد٘ب65-46الاخ١شة )

-25اٌّدّٛػت اٌثبٌثت )ٚ, 50( ٚػذد٘ب24.9-18)اٌّدّٛػت اٌثب١ٔت ٚ, 7 ػذد٘ب (18ِٓ  )الً

 .4( ٚوبْ ػذد٘ب 39.9-29.9لاخ١شة )ٚاٌّدّٛػت ا 9( ٚػذد٘ب 29.9

و١ٌٛٓ  الاسخب٠ً إٌٛسابٕفش٠ٓ، اٌذٚبب١ِٓ،ل١بط ِسخ٠ٛبث  ػٍٝ اٌى١ّٛح١بح١ت ٍّج اٌذساستخشكا

ّغ إٌٛٚٞ ِٓ خلا٠ب اٌذَ اٌب١غ اٌح اسخخلاصاٌٛساث١ت فشٍّج اٌذساست ٚاٌس١شٚح١ٔٛٓ. أِب 

بٛاسطت  NET د١ٌٓخؼذد الأشكىبي ٌـ اٌٛساثٟحُ ححذ٠ذ اٌخ١ّٕؾ  .ٌّدّٛػت اٌّشػٝ ٚاٌس١طشة

فٟ ( ARMS)بخطب١ك حم١ٕت ٔظبَ اٌخؼخ١ُ اٌحشاسٞ ٌٍطفشاث ( PCR)حفبػً اٌبٍّشة اٌّخسٍسً 

 ببسخخذاَ( PCR)بٛاسطت حفبػً اٌبٍّشة اٌّخسٍسً  DAT1 ٌد١ٓ اٌٛساثٟ اٌخغب٠شح١ٓ حُ ححذ٠ذ 

 .(VNTR) اٌخغ١ش فٟ اػذاد اٌخىشاساث اٌّخشادفت

 ٌخؼذد الاشكىبي اٌٛساثٟحُ ححذ٠ذ اٌخ١ّٕؾ  ,CHRM2ٚخ١ٓ HT2AR-5   ٌد١ٓاِب ببٌٕسبت 

ٚحم١ٕت  (SSCPحم١ٕت حؼذد الاشكىبي أحبدٞ اٌسٍسٍت ) ٚبخطب١كاٌّخسٍسً بٛاسطت حفبػً اٌبٍّشة 

 .Sequencingححذ٠ذ حسٍسً اٌذٔب 
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اٌس١شٚح١ٔٛٓ ّسخٜٛ ٌ ػ١ٕبث اٌّشػٝ فٟ (p≤ 0.05) بم١ّت أظٙشث إٌخبئح أخفبػب ِؼ٠ٕٛب 

 بم١ّتٚ ٚإٌٛسابٕفش٠ٓ فٟ الأبد اٌس١شٚح١ٔٛٓٚأخفبػب فٟ ِسخ٠ٛبث  اٌزوٛس،فٟ  ٚاٌذٚبب١ِٓ

≤0.05, p ≤0. 01) (p ٍٝٚاٌٛصْ  اِب ببٌٕسبت ٌٍؼّش .ببٌّمبسٔت ِغ ِدّٛػت اٌس١طشة اٌخٛاٌٟ, ػ

ٚفٟ ,  30≥ فٟ اٌذٚبب١ِٓ فٟ اٌفئت اٌؼّش٠ت  (p≤ 0.05)ِؼ٠ٕٛب فمذ أظٙشث إٌخبئح أخفبػب 

اٌس١شٚح١ٔٛٓ وّب أخفغ ِسخٜٛ . 25.29.9 ٚ < 18اٌٛصْ   خٟاٌذٚبب١ِٓ ٚإٌٛسابٕفش٠ٓ فٟ فئ

 ٌٛحعح١ٓ فٟ ,  اٌّشعِغ ص٠بدة ِذة   (p≤0.05) بشىً ِؼٕٛٞ ٚاٌذٚبب١ِٓ ٚإٌٛسابٕفش٠ٓ 

ٚأخفبع  اٌؼلاج ِغ ص٠بدة ِذة ( (p≤ 0.05 بشىً ِؼٕٛٞ اٌس١شٚح١ِٔٛٓسخٜٛ فٟ  اسحفبع 

وّب  و١ٌٛٓ.ٜٛ الاسخب٠ً حغ١ش فٟ ِسخأٞ  ٠ىٓ ٕ٘بنٌُ  فٟ ح١ٓ. ِسخٜٛ اٌذٚبب١ِٓ ٚإٌٛسابٕفش٠ٓ

اٌس١شٚح١ٔٛٓ ِسخ٠ٛبث أظٙشث ٔخبئح حح١ًٍ الاسحببؽ ٚخٛد اسحببؽ ِؼٕٛٞ ا٠دببٟ وب١ش ب١ٓ 

  .((P≤0.05 اٌؼّش ِٚؤشكش وخٍت اٌدسُ ٚب١ٓ (P ≤ 0.01) ٚإٌٛسابٕفش٠ٓ

 فٟ حىشاس اسحفبع ِؼٕٛٞ ٚخٛد ((NET ٔبلً إٌٛسابٕفش٠ٌٓد١ٓ  اٌٛساثٟؾ خ١ّٕدساست اٌ أظٙشث

ببٌٕسبت TT ٚTC اٌٛساثِٟمبسٔخٗ ببٌّٕؾ  ػٕذ P ≤ 0.01)) ٪50 بٕسبت CC اٌٛساثٟإٌّؾ 

 TTٟاٌٛساثٌّٕؾ ا فٟ حىشاس ِؼٕٛٞفٟ ح١ٓ لا ٠ٛخذ فشق  اٌس١طشة،اٌّشػ١ت ِٚدّٛػت  ٌٍؼ١ٕت

  ِؼ٠ٕٛتفشٚلبث أظٙشث إٌخبئح ٚخٛد  اٌّشػٝ.ب١ٓ  TC (,127٪) اٌٛساثٟٚإٌّؾ  (922٪,)

) P ≤ 0.05(ٓإٌبلً الاٚي ٌٍذ٠ٚب١ِٓ  ٌد١)AT1Dاٌٛساثٟ ( ب١ٓ اٌخغب٠شV11/11  (,364٪ 

ب١ٓ  (P≤0.01)ػب١ٌت  ٚخٛد فشٚلبث ِؼ٠ٕٛت فؼلا ػٓ )V 27,1% (11/10اٌٛساثٟ ٚاٌخغب٠ش)

فٟ ح١ٓ ٌُ ٠ىٓ ٕ٘بن  %V(,68،) 10/10اٌٛساثٟ  ٚاٌخغب٠ش )V11/11(64,3٪اٌخغب٠ش اٌٛساثٟ 

ِٚدّٛػت  )V11/10   )27,1%اٌٛساثِٟؼ٠ٕٛت ب١ٓ ِدّٛػت اٌّشػٝ راث اٌخغب٠ش  فشٚقأٞ 

 .%V10/10  (8,6)اٌٛساثٟراث اٌخغب٠ش  اٌّشػٝ

ٚخٛد إٌخبئح اٌٝ  حش١ش ،((CHRM2 ٌلأسخب٠ً و١ٌٛٓ M2اٌّسخمبً اٌّسىبس٠ٕٟ  ف١ّب ٠خض خ١ٓ

 فٟ اٌّشػٝ ِمبسٔت بّدّٛػت اٌس١طشة CD  (27,1%)اٌٛساثٟ إٌّؾ اسحفبػب ِؼ٠ٕٛب فٟ حىشاس

)P ≤ 0.05(ٟب١ٓ ِدّٛػت اٌّشػٝ راث إٌّؾ اٌٛساثٟ  فشق ِؼٕٛٞ ٕ٘بن أٞح١ٓ ٌُ ٠ىٓ  ، ف

ACD (35,3%) ٚ) ABCD  37,1%) ػٕذ اٌّمبسٔت ِغ ِدّٛػت اٌس١طشة. 

أظٙشث إٌخبئح ٚخٛد اسحفبػب  2A (5-HT2AR،)ِسخمبً اٌس١شٚح١ٔٛٓ  اٌٝ خ١ٓببٌٕسبت اِب 

 ≥ Pفٟ اٌّشػٝ ِمبسٔت بّدّٛػت اٌس١طشة ) CD  (17,1%)اٌٛساثٟ  حىشاس إٌّؾِؼ٠ٕٛب فٟ 

 BCDاٌٛساثٟ إٌّؾ ِدّٛػت اٌّشػٝ راث فٟ ح١ٓ ٌُ ٠ىٓ ٕ٘بن فشق ِؼٕٛٞ ب١ٓ  (،0.05

(25,7)% ٚ) ABCD57,2ػٕذ اٌّمبسٔت ِغ ِدّٛػت اٌس١طشة )%. 
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حؼذد اشكىبي أظٙشث ٔخبئح  2A (5-HT2AR،)ِسخمبً اٌس١شٚح١ٔٛٓ ٌد١ٓ حسٍسً اٌذٔب  أِب

فٟ حىشاس إٌّؾ اٌٛساثٟ ( (P ≤ 0.05 ٚخٛد اسحفبػب ِؼ٠ٕٛب  rs6313 C>Tا١ٌٕٛو١ٍٛح١ذاث 

CT (76,9)%  ٟػٕذ ِمبسٔخٗ ببٌّٕؾ اٌٛساثCC (23,1 ببٌٕسبت ٌٍؼ١ٕت اٌّشػ١ت ِٚدّٛػت )%

 ≥ P) ٚخٛد فشٚلبث ِؼ٠ٕٛت ) A>G, وّب أظٙشث ٔخبئح حؼذد اشكىبي ا١ٌٕٛو١ٍٛح١ذاث اٌس١طشة

%( ب١ٓ اٌّشػٝ ػٕذ 15,4) AA%( ٚإٌّؾ اٌٛساثٟ 84,6) AGب١ٓ إٌّؾ اٌٛساثٟ 0.05

 اٌّمبسٔت ِغ ِدّٛػت اٌس١طشة.

( ػٍٝ ِسخ٠ٛبث إٌٛالً NET) ٕٛسابٕفش٠ٌٓٔبلً ا ٌد١ٓ اٌٛساث١تالأّٔبؽ ػٕذ دساست حأث١ش 

( فٟ ِسخٜٛ إٌٛسابٕفش٠ٓ ٚاٌس١شٚح١ٔٛٓ P ≤ 0.05اٌؼظب١ت، أظٙشث إٌخبئح اسحفبػب ِؼ٠ٕٛب )

( فٟ ِسخٜٛ اٌذٚبب١ِٓ ِغ إٌّؾ P ≤ 0.05و١ٌٛٓ ب١ّٕب ٌٛحع أخفبػب ِؼ٠ٕٛب ) ٚالاسخب٠ً

 اٌخغب٠ش اٌٛساثٟ(. اِب 27,1) TT (22,9)  ٚCT اٌٛساثٟ%( ِمبسٔت ببٌّٕؾ 50) CC  اٌٛساثٟ

( فٟ ِسخٜٛ P ≤ 0.05أخفبػب ِؼ٠ٕٛب ) فمذ ٌٛحع( AT1D(ٌد١ٓ إٌبلً الاٚي ٌٍذ٠ٚب١ِٓ 

ِمبسٔت ببٌخغب٠ش  %V11/11 (64,3) اٌخغب٠ش اٌٛساثٟ ٚإٌٛسابٕفش٠ٓ ِغ اٌذٚبب١ِٓ ٚاٌس١شٚح١ٔٛٓ

  .%(V11/10    )27,1%( ٚ10/10V) 8,6 اٌٛساثٟ

، اظٙشث إٌخبئح اسحفبػب ِؼ٠ٕٛب (CHRM2) ٌلأسخب٠ً و١ٌٛٓ M2اٌّسخمبً اٌّسىبس٠ٕٟ أِب خ١ٓ 

(P ≤ 0.05فٟ ِسخٜٛ الاسخب٠ً و١ٌٛٓ ٚأخفبػب ِؼ٠ٕٛب ) (P ≤ 0.05)   ٓفٟ ِسخٜٛ اٌذٚبب١ِ

 ACD( ِمبسٔت ببٌّٕؾ اٌٛساثٟ 27,1%)  CDٚاٌس١شٚح١ٔٛٓ ٚإٌٛسابٕفش٠ٓ ِغ إٌّؾ اٌٛساثٟ 

(35,3%ٚ ))ABCD  37,1%).  ٓ2ِسخمبً اٌس١شٚح١ٔٛٓ ف١ّب ٠خؼٍك بد١A (5-HT2AR،) 

 ( فٟ ِسخٜٛ اٌس١شٚح١ٔٛٓ ٚاٌذٚبب١ِٓ ٚإٌٛسابٕفشP ≤ 0.05ٓ٠أخفبػب ِؼ٠ٕٛب )ٕ٘بن  وبْ

%CD (17,1 )( ِغ إٌّؾ اٌٛساثٟ P ≤ 0.05ٚاسحفبػب ِؼ٠ٕٛب فٟ ِسخٜٛ الاسخب٠ً و١ٌٛٓ )

 SNPػٕذ دساست حأث١ش أِب  .%(BCD (25,7ٚ )%) ABCD57,2ِمبسٔت ببٌّٕؾ اٌٛساثٟ 

rs6313 ( ػٍٝ ِسخٜٛ إٌٛالً اٌؼظب١ت، ٌٛحع أخفبػب ِؼ٠ٕٛبP ≤ 0.05 ٜٛفٟ ِسخ )

 .%CC (23,1)إٌّؾ اٌٛساثٟ  ِمبسٔت %CT (76,9)اٌس١شٚح١ٔٛٓ ِغ إٌّؾ اٌٛساثٟ 

( ٚاٌخغب٠ش NETٌد١ٓ ٔبلً إٌٛسابٕفش٠ٓ )  CCأظٙشث اٌذساست اْ إٌّؾ اٌٛساثٟ

ٌد١ٓ  CD إٌّؾ اٌٛساثٟ ٚوزٌه DAT1)ٌد١ٓ إٌبلً الأٚي ٌٍذٚبب١ِٓ )  V11/11اٌٛساثٟ

ٌد١ٓ  CD  ٚCT( ٚإٌّؾ اٌٛساثٟ CHRM2) ٌلأسخب٠ً و١ٌٛٓ M2اٌّسخمبً اٌّسىبس٠ٕٟ 

ب١ٓ  الاوخئبة اٌشذ٠ذبحذٚد ِشع  ِؼ٠ٕٛباسحبطج  2A  ((5-HT2ARِسخمبً اٌس١شٚح١ٔٛٓ 

   CC,ٛساثٟاٌببٌّٕؾ  ِؼ٠ٕٛب ِشحبؾ إٌٛسابٕفش٠ٓ ِسخٜٛاْ اسحفبع  حب١ٓوّب اٌّشػٝ اٌؼشال١١ٓ. 
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ِسخٜٛ  اسحفبع وّب أْ, V11/11ببٌخغب٠ش اٌٛساثٟ  ِؼ٠ٕٛب ٚأخفبع ِسخٜٛ اٌذٚبب١ِٓ ِشحبؾ

 ِؼ٠ٕٛبأخفبع ِسخٜٛ اٌس١شٚح١ٔٛٓ  ٚأسحبؾ, CDببٌّٕؾ اٌٛساثٟ  ِؼ٠ٕٛب ِشحبؾو١ٌٛٓ الاسخب٠ً 

 .CTإٌّؾ اٌٛساثٟ  ٚ  CDببٌّٕؾ اٌٛساثٟ 
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 eNOSٌد١ٓ   GGٚإٌّؾ اٌٛساثٟ ACEٌد١ٓ   ID٘زٖ اٌذساست اْ إٌّؾ اٌٛساثٟ أظٙشث    

بشىً وب١ش بحذٚد ِشع اٌفشً اٌىٍٛٞ ب١ٓ اٌّشػٝ اٌؼشال١١ٓ وّب ٚخذث اٌذساست اْ  اسحبطج

ببٌّٕؾ  SDMAاسحفبع ِسخٜٛ اسحبؾ  ب١ّٕب  IDبت ا١ٌٛس٠ب ِشحبطت ببٌّٕؾ اٌٛساثٟاسحفبع ٔس

 .GGاٌٛساثٟ 

 

      . 

 

 

 

     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. 
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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 (CHRM2) 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 V10/10 (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 V10/10 (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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