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Background and Objective: Studies show that genetic factors, including polymorphisms, contribute to
individual differences in the risk of developing addiction. One of the important genes whose
polymorphisms are associated with the risk of developing addiction is the PDYN gene. The aim of this
study is to investigate the association between two polymorphisms, rs2235749 and rs910080, in the PDYN
gene and the susceptibility to addiction.

Methods: In this case-control study, blood samples from 80 individuals with a history of heroin or
methamphetamine addiction and 80 healthy individuals with no history of use, living in Markazi province,
were genotyped and compared. The genotypes of the individuals in the two groups were determined using
PCR-RFLP and agarose gel electrophoresis techniques, and were examined and compared.

Findings: A significant difference was observed between the addicted and control groups for the
genotypes of the rs910080 polymorphism (p<0.000). In this study, the frequencies of TT, CC, and CT
genotypes were 43.75%, 15%, and 41.25% in the control group, and 25%, 46.25%, and 28.75% in the
addicted group, respectively. No statistically significant difference was observed between the addicted and
control groups for the genotypes of the rs2235749 polymorphism, and the frequencies of TT, CC, and TC
genotypes were 23.75%, 40%, and 36.25% in the addicted group, and 22.5%, 33.75%, and 43.75% in the
control group, respectively.

Conclusion: According to the results of this study, the CC genotype of the rs910080 polymorphism of the
PDYN gene is significantly associated with addiction and increases the risk of developing addiction, while
people with the CT and TT genotypes have a lower susceptibility to addiction.

Keywords: Heroin, Polymorphism, Methamphetamine, PDYN.

Cite this article: Hamta A, Ghasemian Safaei P, Bayatian R. Investigating the Association between Two Polymorphisms
Rs2235749 and Rs910080 in the PDYN Gene and Susceptibility to Addiction. Journal of Babol University of Medical Sciences.

2025; 27: e65.

Copyright © 2024 Babol University of Medical Sciences. Published by Babol University of Medical Sciences. This work is licensed
under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited.



https://orcid.org/0000-0002-3292-545X
https://orcid.org/0000-0003-4681-4731
https://orcid.org/0009-0006-1686-7831
http://dx.doi.org/10.22088/jbums.27.1.65

[ DOI: 10.22088/jbums.27.1.65 ]

Journal of

w.
Babol University of Medical Sciences J‘u" {,("’ # s ¥

o-ISSN: 2951-7170  p-ISSN: 1561-4107

K W YR W I R S

YMSC) ity sty ¥ N(MSC) Slie bowl iwly o * (PhD) Liod sos!

Sl ST ST olSzils gl pole 01Sils (ol ) 59,5 )

208

Jlo g4

slael 4y Mol Sy (5 (63,8 slacgles sbog) el pundygo b dlor 51 (Sisj Jolos a5 dad o oLt lalllas 1B g alsluo
ooz allas oyl 3l B cuwl PDYN (5 il o slizel a0 il Sy b ba o o] (slomunsdygo s 4 wte sy 5 (S 59500
ol dlel 4 Mol slawil g PDYN (5,0 15910080 4152235749 ot yo0 b 93 oy (o2l po

pae bg ol 38 Ar g cpoolitales b g (pigpn (8 pume dislo b dline 3,8 A 93 g sanld — (6390 adlllao ol )3 U gy g g0
52599750 § PCR-RFLP i85 1 oolital b 098" 93 53 ol i (285 )8 2 3)90 (535 50 plisl (55 31,31 51 G pumno ailes
2855 )15 duglio g () 3050 5 005 e 5,51 5

adlas oyl > o (P=+/+++) 1 osnlio SIL10080 uudygo b slacwss cly IS g dkine 09,5 w5yl cme B3| RISl
TYNINO LXSING XD a5y 4 dlime 09,5 )3 5 S8 09)S )3 ZFVYO /N0 J¥YIVO sy & CT CC TT Llacwss gl
loceigs Slglyd g 1t 0anlio 2235749 ucdyse by (slocaisis sl J S g sline 09,5 (o (6o stme M (g bol i 510,
2ol Cawd 4 FYIVO LYYV SNYID JyiS 09,8 53 9 LXSING ¥+ LYYINO 5y 4 sline 09,5 ,» TC CC TT

Sy g 5, 3lzel b (gm0 2o PDYN (515910080 s j50 b CC oy cadllas ) gulis 41 425 L 35 oS doen

PDY N poliiol cao b ygn b corsigy 160l sWaoslg

HWL| P
VLYoV
He
VEY/A
0P
VEY/ANY

sole alo el 4 Mol slasial g PDYN 5,3 15910080 5 152235749 it yga b 53 o (lyod oy -0lle oty o Slio lowld Aol dion ses 3l
BEO Y AT Bl (Soj pele oKl

il gr STl oS3 Ve Y oyl 4 Jlikod b 5 K8 4t (6 gmils DL dlonly ol (ol sl DL S s Alie ! B

Los doml 575 1dllie J st ®

a-hamta@araku.ac.ir : by, YR 4 T2 XL RN - SINNE SN S PH pole o dSils (ST oKl (STl 2 o y5T


https://orcid.org/0000-0003-4681-4731
https://orcid.org/0000-0002-3292-545X
https://orcid.org/0009-0006-1686-7831
http://dx.doi.org/10.22088/jbums.27.1.65

[ DOI: 10.22088/jbums.27.1.65 ]

Investigating the Association between Two Polymorphisms Rs2235749 and Rs910080 .../ A. Hamta, et al Y

doddo

Cusl Sl (ogoe Cods (e S yobo (e 5315 L3I Jbrial g @ y5e slajlid) L oS cwl oailS ciSih g (aje (30 (5)lon S ol
K383 Sl e Jolge o s 5528 5 (s sl 3 ol ol s (1Y) am3m 0 olae 5 935S g 53 035 ol 3 5
ol o0l eloely 31 sl calyg (F=0) wimd po Lyial58l | olizel &y Ml Sy, 78+ B ¥+ Ly Sy Llge o w35 Julse 5 5505 o Ll
adag b oplplo (5-9) o)l Lids slael jd Sy a8 Conl odds ol 3oyl ol g Canl 0l (wyp glBed g laosiles s 8 daodlgls gy lalllas
315 ol @Bgo 4y (lopd 9 (6 Ky S cadlate yp 33kl b basipe (55 slapudyge h (plulid oluel alox Sl bag)lons 5 6yl > S5 A
Ml Sy PDYN 5 slopundygo b o) Ken s David A Nielsen g ) Kea 5 YUANYUAN Luwg oui sl Gldlas wlol 5 (Ve-)Y)
Jolis g 483 )15 20P13 g 1o 5 sl 9351 oz sl PDYN (5 (W) aimd o (ljdl 1) 0358 5 (g pm alox 51 pglolizel dlgo
KOR) L gl (slooss uS a JLasl )90 1 Jg g oo Juate (Sl dlgo (clooss uS 4 wiwwns PDYN (5 acs 5 5l o &Y guare 45 DY N
o S 4y S o ylan 1y cmeligd 5 1o DY N s oo plol YU Jlas (o8 5 oo L JLail ol « (Kappa-Opioid Receptor=
Gyae b biye clayld) g lacle g laopSSl sbol wolwlua! JyuS Jotme a5 320 5l Sy 3 s KOR 5 la DYN .5l opuobgd bie aulats )
(VO-VA) i3l o i eanl j3500 Slga

o Oldlas g )b 35 PDYN (5 olo waas 3 93 ya o5 aites 152235749, 15910080 PDYN ()5 ate muamdygo b 99
asl ;> > o 1S910080 s ygo s 5 152235749 udygo b )b (alyen sliel b o5 cpl j55ie (slapudyge by a5 amd o )i
(-7Y) 5)b 55 PDYN 5 oo s ) 5 Slorsadly o o0l 1 3 UTR (3"-untranslated regions)

addlas cpl p> ol i slael a4y Mol sl 3 oldlis 5 ool5 clacsglis a5l & dngi b g slael P PDYN (5 jid coenl 4 a5 b
Bl oo Lidgs ol ol 00 plool paliielcae 5 (pdgym 4 dliel b 5 opl e (S910080 rS2235749) rndyge b 93 o (2lyed ooy
Al azsly 8 eanl )5 (gylew cpl (ladhate loyd g (¢St g adhaie ya 3 dliel (S5 ola S yle olulis )

4 oS g opoliiolcae g gm 4 dliel L PDYN 5 152235749 4 1S910080 (clopuudjgo ko salyod o)y adllas oyl 5 G

3l o 5l oSt

W g, g 3130

A o sladiges gy » JRARAKMU.REC.1399.340 15 L STl olKiisly g8 dinaS 15 coguai j u (st0li—3)90 adllan (y]
$yo 0 bl jeas lojcise g il aslS pebiaslces b g opdgyn 4 bl slael 5 Jlo < 5l L oS puobiaalces b g cuigpm Byne dilo b3y
3150 5 SlS (ST sl olobine )05 5 0leys 3550 hbost 5 o5l 13 ploxl 3,50 09,5 Clsis &y il ol & 5 j5aS sl 55,030
5 S og JBS) 350 a3 035 acale 33 5 olls 3,0 Ar ol (J5ES 03,5 & bgyyo (slaiges 13 sglaen (5550 olisl s 3 szl S5
S ypxio L 5100,5 (g3l lunod (i 5 oy S ] ndigas i 48 )T dillbogly < yauo 4y il slael dile a5 (55 pe bl (Sl o3l 5 s (goluss
sl 03 T g CiglaJil g CT s TT CC (sloasss comdysnisly 99 2 sl adllae ool )3 (s 390
5 26,5 g bl iliass <8 55 DNA glseal e il oslital b (g5 claaiges 5| DNA gl adllae ol 5 touiahy o
Polymerase chain reaction-restriction fragment ) PCR-RFLP i, bug musdyge b 93 1 (slp sline o Jyu8 33 casgi
3590 wadygo s 99y (clp Il g Jlo FYEY 1S 09,5 53 9 Jlo FFEY dline 09,5 ) 31,81 i ke .05 sl (IENGth polymorphism
o1 iS5 aabad Jobo g sloyanlyy I 2505 Stis ()b pslS Lo €805 Lo g 9 505 (21 NCBI eyl )5 ol clojalyy )y
Gl 08 53V Jgdo 5 pudyao s 93 opl

Journal of Babol University of Medical Sciences, 2025; 27: e65


http://dx.doi.org/10.22088/jbums.27.1.65

[ DOI: 10.22088/jbums.27.1.65 ]

¥ S g Lo denl oliel 4 Mol slasinl g PDYN (5 ,5rS910080 5152235749 ansd y90 b 95 cy ol yo (oay

andlbae (] 45 oo 3l (g1 ,S 5T JIgi Y Jou>

o o' — ¥ ST JIgs E oSS azhad 53105
F:5°CAATGCCCAGTGCGTATGT3’
rs910080 5L cas ¥y

R:5’CTTTGGAGACGATGCTTTAGGT3’

F:5TGGAAACCAAGACATCAGG3’
rs2235749 b i OV
R:5>TCATTGTTCAGAAAAGCACC3’

4 1910080 4 rs2235749 (udygo b 93 1y lJ-EPPENAOrT JISGloge 5 olfiws 3 PCR 28Ty plosl 4 bgspe olod 452
¥o d8°C 5 agl ¥e A0°C wids 0 A0°C 5 433> 0 YY°C 5 4l ¥» ¥Y°C gl ¥+ dY°C il ¥» Ad°C wids 0 A0°C Oy 4 ui
-Thermo Scientific «s o Ndel L olais! o351 5 152235749 b yge o oLl sl 390 428> & WVOC 4 asb ¥- ¥Y°C st
&,,.1 Therm Scientific 5,5 BSp12861 (Sdul) suas seume wo il 5l 35 1S910080 adjgo y (ololiis (gl g 15 odlizal 1S 4ol
23335 o3 latu!

PCR Jgamo y1d5,Seo s )laio IS910080 o ys0 ks sl 45 05 s 523 So VoIV or 3l s S plonil g STy aleg o
(52235749 b ygn s (sl 5 25 oslisul ol Jaie ol 2y San (25 5 sl Bl 2l Sen S BSP128BI (SAUN) o3l j2ds o -I¥
i 5 les by o o3zl il e Ol g Sen b 3 yidgySe So BT 5T 2l Seo /Y PCR Jguareo y2g Sio dus sl
58T 5 95 5 omdd SV guams ¢ ols (sloaisis s slp GbL 0 g Cols Jlog e & 315 Bl @0 TV $Ybgae w3l 63 el
e 9 305 5,939,550 155,-BI0 RAA CO ol bawgs dids Vo e 4 g M+ 5Wg b ol byl b 8 15yl G S5y 9 AT (ggl>
O e Db colig s dlols skl e 9 15 elizul 1G] GEN Flash e s Sy J5 ol&aws jl o3y65 by clalad ssnlin coa
ol () 5V slaSs) 138 ool b sl <8 5b Ve 0 DNA I cidyon s 93 po cilisee (slacaisl & baye lasil, ojll
3 oalizl b oel cuwd 4 ol casl 0ad awle (Cl) 720 luab) alols 5 (OR) uilis coas 5l okl b lacaigss g sliel o (2lyod (oyp
b )5 a5 )3 Iy xe P[00 g 605 ot g o0 Y aseus SPSS jl5sle 5 g el (18 905

£V Wb Sy Jolid TT gy BSPL2861 o 351 Alawgas 1S910080 puunsd y90, b PCR Jguazmo i 51 Jools Wilalad LY S5
Yooyl 5l cadn YAV g oo 0310l ay L 93 Jolds CC capigij 5 Cawl 5l it 1AV g Foo 9 €AY Wil aww Jobd CT aigij eum! 5l s
Sl 23wl AL 831051 yns S

Journal of Babol University of Medical Sciences, 2025; 27: e65


http://dx.doi.org/10.22088/jbums.27.1.65

[ DOI: 10.22088/jbums.27.1.65 ]

Investigating the Association between Two Polymorphisms Rs2235749 and Rs910080 .../ A. Hamta, et al A

Joame (59, 31 NAEI 048 dgumme p 351 51 lawgi a5 1S2235749 puund 90, by iisre (B wigij & byt po SLL .Y JSUS
9 ol 3l Cdn Yo 5 110 5 0V Wil aw Jold TC cadigij com! 5L i O Wil Sy Jolds CC canigi oJj ol 3 -0, Jols PCR
il oo Yoo o) DNA ouud odliiunl jod g Cowl jL i Yo 9 Y10 031060 @y Wil 95 Jold TT Cuigij

L ady

o Jbo > (P=e/ee) o glis slael 4 Mol Sy 9 1910080 pndyg0 b CC g5 oo ()b sime Lol @l cpols adllas )
1,3 15910080 qudjgo b 3590 y> i osmlie dlizel 4 Mol Jas 5 1S2235749 s jg0 b slacwiss e (s> sze byl 4565z
M5 ol oy 5 48 el o Ml s Gal38) Cage (C T j55Tho s ygai sl 3y90 53 (Pl o) 330 oglita skine 5 J 55 09,5 53 53 T I
S S 5 e (PT/e 0 +) 39 lasye el il (ljEl Jas b (g)logine pobo & TT 9 CT casigis 93 b aumlio 5 CC g &5 oy
720: YNAY=Y/0SA P=1/+\Y) 591 bas yo slizel 4 Ml slmtl sl iol38l s b gl ime yobo &0 TT Coigi b dunlin > (e Jas) CCHTC
SEEINO XD sy dline 09,5 )3 g JyiS 09,5 0 AXVYO SN JXYIVO i 4 CT CC TT slacws; Jlgls (OR=v/vyy Cl
Dg LYAVD

slael 4 Mol jhas g (ca5eilS g ST pamdyga b opl sla P le (6ls xe bL3)) g ool Cond 4 gl & avgi L IS2235749 5,00 5>
blo) 35 TCHTT (lacaiss cuS p .cuslii dgng ()b ine bloyl oluel 4 Ml s (2138l 5 CT Cuigs oo «sylol ol 3ab i oanline
SYYIND g 4 lixe 09,5 3 TC CC TT lacasss Jlghd o (OR=-/vs¥ Cl 7a0: «/F-V =+ /00 P=+/IY) 53l L& 1) gl sme
(Y Jgi) el Cowd 2 FYIVO JXYIVO JYYIO JyiS 09,5 3 o XSIND ¥+

JAS g dbine 09,5 93 ;3 PDYN (5 glbommnd g0,y (M 9 oisij gujoi .Y Jgo
Slixo Js

Clao% OR -value By
° P (wo,0)dluns (a0 yd)3lans e
rs910080 <uisi;
\RVALY! Yo (FY/vo) TT
AN )
v YIVAY ofene YY(/¥51v0) 1Y(V0) cC
YY(ZYAIVD) YY(FV/Y0) TC
rs910080 i
df=y  X%=v./yA /.. s ALYg C

Journal of Babol University of Medical Sciences, 2025; 27: e65


http://dx.doi.org/10.22088/jbums.27.1.65

[ DOI: 10.22088/jbums.27.1.65 ]

5 S g Lo denl oliel 4 Mol slasinl g PDYN (5 ,5rS910080 5152235749 ansd y90 b 95 cy ol yo (oay

ARYAS Vialhs T
rs2235749 i
df=\ N 5oy AN YASZA C
VARTA YARYA T
rs2235749 cuisi;

o VA (YY/Va) YA(YY/0) T
e -[a.y o[5eY V() YY(YY/VD) CcC
YA(YE/VD) YO(FY/V0) CT

S5 il g Coy

&S Jb 5 o) dgmg slzel 4 Mol sl  1S910080 wuundjgo b CC iy o (oyls ine bli)) &S sy o olis gl anlllas o) )
Lsgs o plol 3lTkie 5 s sanlie slizel &y M) Sny 5 152235749 st yg0 s TT CT LCC (cloiisij oo coyldsine blo)) 455 g
1S910080 s ygo b 45 3> lis Gaios opl (slaadl 48,5 1,3 oy 3590 JyiS 3,8 TYAR g sline 3,8 YIVA dluws ¢ 3l Ke o WWaNQ
dg blo,l slael ay Mol slasinl b o rs2235749 PO PV P WP S I oMY @L.wl Camoz (o 0 el a4 Mol Sy b (o)l sixe yobo &
WAl 0ad s Came 93 ((lewl) D15 (092 S35 4 boguyo Blgiee s ol e )l Slpem pl adlllas L 55 gy ol (VY) Culls

Wounsd 9oy byl e i d0ls lyie 4y ol 2)0 OFY g gedl slge 4 (Siasly b 2,0 YO (59) 5 il Kan 5 NaGAYR alllas o
S99 rs910080 9 o8l g &y Siunly s gyl gz bl a8 ol L Jols ol (g ille Cumes )0 Jaudl dlge 4y (Sinlg b g rs910080
Slopusdyso dy 5 (liel) )y £9590 (9 OLaSs 5 00l oy Cumex 93 AP (9 S35 & bgpe Wl e @S Sl en nl cde (YY) 5
ol il i b 01 il oS L5l 03 adllas

& Amd o L 5 0 pbul s Cumen )3 JyiS 09,5 YO+ g (ySgyn 4 dkine VOO (g4 p il Ken o ESTANANT Ly 45 ladlae gls
ol ol s 3 calas o gl b adlas ol ol (YF) 3,05 3935 (s Gy & iled 5 4l 3 1S910080 peusdygo b oo 5yl sime L)
23l STyl e Coman 315 39 K55 s 4 Wlgi o

& Jo d amde il 1) beym 4 (Siwly jhd aeg BB ek 4 1S910080 5 sl i il Ken 5 Hashemi adlas (claasil,
N5 s & Slgie el ol s ciilas Lo gols b adllas oyl A(VO) w5385 Lo gy ) (Siwaly L PDYN (5 152235749 (uyoe b
i gl agme Laylyd gyl a5 sl anly jeiS (S 5 0l Sl

o yg0 o a5 3> L5 Juols ol S )5 59 ) JyuS 3,3 AV g (pmelitel cao ) dlize 3,3 WWYF (g9, » S o SENOrmanct adlle )
@ bgye Blg o wa ol cle o)l Slgdon pols imgs b adlas oyl does (Y5) amd o Liol33l ) (pmelite] oo &y ( Stunly Sen, 52235749
A8l oy 2y90 SCumer (2l Cusdge g 3IF Oglis

3yl Sl en b aadllan ol b jo 48 )5 y9uiS 1 J5uS 3,8 VoA g (pdgm 4 dbine 3,3 Voo gy 0 oo g KaYa-AKYUZIU ings zols
Oy & boyo 5 Gl em ol o (YY) 3, 3525 oo gixe bL3l gy 4 dlizel 9 1S910080 ansd g0y sloisi3 oo o amd oo (i 9
Bl oy 090 Came 93315 (139 S35 9 (o) 290 Slapadyge (b (092

psdyga sl ool 5l g olel & Mol as (21331 L 1S910080 mudygo (b bl g slasl o o (i s PDYN (f cosnl 4 25 L
Dy 0y el ay sl s 3T i 3 6,5k olge 4

FLS P RYRLY

o) 439 el Cae STl oKl gy Cuigles g rdiges auti 13 (5)Sen Caz pdline loyd Lamastio Cuwgd dewo 45> B I dluwgiy
235 o8 s

Journal of Babol University of Medical Sciences, 2025; 27: e65


http://dx.doi.org/10.22088/jbums.27.1.65

[ DOI: 10.22088/jbums.27.1.65 ]

Investigating the Association between Two Polymorphisms Rs2235749 and Rs910080 .../ A. Hamta, et al v

References

1.0lsen Y. What Is Addiction? History, Terminology, and Core Concepts. Med Clin North Am. 2022;106(1):1-12.
2.Maldonado R, Calvé P, Garcia-Blanco A, Domingo-Rodriguez L, Senabre E, Martin-Garcia E. Vulnerability to
addiction. Neuropharmacology. 2021;186:108466.

3.Maldonado R, Calvé P, Garcia-Blanco A, Domingo-Rodriguez L, Senabre E, Martin-Garcia E. Genomics and
epigenomics of addiction. Am J Med Genet B Neuropsychiatr Genet. 2021;186(3):128-39.

4.Xie X, Gu J, Zhuang D, Shen W, Li L, Liu Y, et al. Association between GABA receptor delta subunit gene
polymorphisms and heroin addiction. Neurosci Lett. 2021;755:135905.

5.Reed B, Kreek MJ. Genetic Vulnerability to Opioid Addiction. Cold Spring Harb Perspect Med.
2021;11(6):a039735.

6.Ghafouri-Fard S, Azari |, Hashemian F, Nejatizadeh A, Taheri M. No Association between AKT1 Polymorphisms
and Methamphetamine Addiction in Iranian Population. J Mol Neurosci. 2020;70(3):303-7.

7.Chen YJ, Lu JT, Huang CW, Wu WH, Lee KF, Liu HT, et al. Pharmacogenetic study of methadone treatment for
heroin addiction: associations between drug-metabolizing gene polymorphisms and treatment efficacy. Pharmacogenet
Genomics. 2022;32(1):31-8.

8.Liu JL, Li SQ, Zhu F, Zhang YX, Wu YN, Yang JS, et al. Tyrosine Hydroxylase Gene Polymorphisms Contribute
to Opioid Dependence and Addiction by Affecting Promoter Region Function. Neuromolecular Med. 2020;22(3):391-
400.

9.Guerin AA, Spolding B, Bozaoglu K, Swinton C, Liu Z, Panizzutti Parry B, et al. Associations between
methamphetamine use disorder and SLC18A1, SLC18A2, BDNF, and FAAH gene sequence variants and expression
levels. Dialogues Clin Neurosci. 2024;26(1):64-76.

10.Legaki E, Tsaklakidou D, Hatzimanolis A, Segredou E, Petalotis M, Moularogiorgou G, et al. Association of
Alcohol Use Disorder Risk With ADH1B, DRD2, FAAH, SLC39A8, GCKR, and PDYN Genetic Polymorphisms. In
Vivo. 2022;36(5):2092-104.

11.Nemati A, Pouladi N, Hoseinpour Feizi MA, Madadi Rad R. Investigating the Role of rs1899663 G>T
Polymorphism of HOTAIR Gene in Susceptibility to Breast Cancer. J Babol Univ Med Sci. 2024;26:e43. [In Persian]
12.Zorriye Mahmoud M, Ghaffarian S, Valipour M, Pouladi N, Montazeri V. The Association between ERBB4 Gene
Polymorphism (SNP: Rs1972820g>A) and the Risk of Breast Cancer. J Babol Univ Med Sci. 2021;23(1):386-92. [In
Persian]

13.Yuanyuan J, Rui S, Hua T, Jingjing C, Cuola D, Yuhui S, et al. Genetic association analyses and meta-analysis of
Dynorphin-Kappa Opioid system potential functional variants with heroin dependence. Neurosci Lett. 2018;685:75-
82.

14.Nielsen DA, Walker R, Graham DP, Nielsen EM, Hamon SC, Hillhouse M, et al. Moderation of buprenorphine
therapy for cocaine dependence efficacy by variation of the Prodynorphin gene. Eur J Clin Pharmacol. 2022;78(6):965-
73.

15.Smagin DA, Galyamina AG, Kovalenko IL, Kudryavtseva NN. Altered Expression of Genes Associated with Major
Neurotransmitter Systems in the Reward-Related Brain Regions of Mice with Positive Fighting Experience. Int J Mol
Sci. 2022;23(21):13644.

Journal of Babol University of Medical Sciences, 2025; 27: e65


http://dx.doi.org/10.22088/jbums.27.1.65

[ DOI: 10.22088/jbums.27.1.65 ]

A S g Lo denl oliel 4 Mol slasinl g PDYN (5 ,5rS910080 5152235749 ansd y90 b 95 cy ol yo (oay

16.Zhang Y, Randesi M, Blendy JA, Kreek MJ, Butelman ER. Impact of OPRM1 (Mu-opioid Receptor Gene) A112G
Polymorphism on Dual Oxycodone and Cocaine Self-administration Behavior in a Mouse Model. Neuroscience.
2024,539:76-85.

17.Johnson MA, Contoreggi NH, Kogan JF, Bryson M, Rubin BR, Gray JD, et al. Chronic stress differentially alters
mMRNA expression of opioid peptides and receptors in the dorsal hippocampus of female and male rats. J Comp Neurol.
2021;529(10):2636-57.

18.Yuferov V, Randesi M, Butelman ER, van den Brink W, Blanken P, van Ree JM, et al. Association of variants of
prodynorphin promoter 68-bp repeats in caucasians with opioid dependence diagnosis: Effect on age trajectory of
heroin use. Neurosci Lett. 2019;704:100-5.

19.0zkan-Kotiloglu S, Kaya-Akyiizlii D, Yurdakul R, Yilditm MA, Ozgiir-ilhan I. Effect of PDYN and OPRK1
polymorphisms on the risk of alcohol use disorder and the intensity of depressive symptoms. Alcohol Alcohol.
2023;58(4):404-14.

20.Randesi M, Rotrosen J, Nunes EV, Lee JD, Novo P, Levran O, et al. Variants of opioid genes and response to
treatment of opioid use disorder with buprenorphine-naloxone versus extended-release naltrexone in Caucasians. Am
J Drug Alcohol Abuse. 2020;46(6):761-8.

21.Egervari G, Jutras-Aswad D, Landry J, Miller ML, Anderson SA, Michaelides M, et al. A Functional 3'UTR
Polymorphism (rs2235749) of Prodynorphin Alters microRNA-365 Binding in Ventral Striatonigral Neurons to
Influence Novelty Seeking and Positive Reward Traits. Neuropsychopharmacology. 2016;41(10):2512-20.

22.Wang CW, Ma M, Lu WG, Luo RQ. Association between prodynorphin gene polymorphisms and opioid
dependence susceptibility: a meta-analysis. BMC Psychiatry. 2019;19(1):281.

23.Nagaya D, Zahari Z, Saleem M, Yahaya BH, Tan SC, Yusoff NM. An analysis of genetic association in opioid
dependence susceptibility. J Clin Pharm Ther. 2018;43(1):80-6.

24 Esfahani VR, Saremi MA. Investigation of the Relationship between PDYN Gene Polymorphisms and Tendency
to Heroin Use. Pers Med J. 2019;4(15):4-6.

25.Hashemi M, Shakiba M, Sanaei S, Shahkar G, Rezaei M, Mojahed A, et al. Evaluation of prodynorphin gene
polymorphisms and their association with heroin addiction in a sample of the southeast Iranian population. Mol Biol
Res Commun. 2018;7(1):1-6.

26.Senormanct G, Turan C, Celik SK, Celik A, Edgiinli TG, Akbas D, et al. Prodynorphin (PDYN) gene
polymorphisms in Turkish patients with methamphetamine use disorder, changes in PDYN serum levels in withdrawal
and the relationship between PDYN, temperament and depression. J Ethn Subst Abuse. 2022;21(2):522-37.
27.Kaya-Akyizli D, Ozkan-Kotiloglu S, Yalgin-Sahiner S, Ayaz N. Effect of PDYN rs2281285, 152235749 and
rs910080 gene polymorphisms on the intensity of depression symptoms and negative craving in heroin addicts. Arch
Biol Sci. 2021;73(4):473-82.

Journal of Babol University of Medical Sciences, 2025; 27: e65


http://dx.doi.org/10.22088/jbums.27.1.65
http://www.tcpdf.org

