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Abstract: Heroin addiction has complex mechanisms and is influenced by many factors such as heredity,
environment and society, among which heredity is one of the most important factors. With the development
of genetic approaches, more and more genetic polymorphisms are found to be associated with heroin addic—
tion in addition to the dopaminergic and monoaminergic neuron genes. Herein, newly identified genes and
their polymorphic loci related to heroin addiction are reviewed in hope of providing new thinking for mecha—
nisms of heroin addiction and the exploration of addiction markers and therapeutic targets.
Key words: heroin addiction; gene polymorphism; genetics

(Life Science Research, 2021, 25(4): 310~317)

BF i JURE O A B A% ] e [ g X 7 B R
IS FE T A MERSE, AR AR 1 5 A= FEALRE
oy DI RE R B EAEIR, H1E SO R, M H 4
Sl k—RAN AL, 5 DA R A
(2019 4FH L S R4 ) o, BT 2R 25t H
TRV DTSSR 2 B RS oK B BORa M 55 i, 2017
ARG EEAE T 585 000 AR, 2/3 2 T £ ]
Ry, B R SE 2 RE ML i AN A, R
iR Y =N N B G - o eI L 3| ey v e
PRI 2R S fml et Horpasi % PR 32 e 25 e o
SR I EE B R R 2 —, LR AR V0 DR ke
T, R, AR SOt v 5 Ra it AL A e B ik o
HERRIEATERIR, DIHA Ry i 96 DR ORE i LA B 5

Wrfm B 2020-08-25; f&E] HEA: 2020-10-09

T ) T8 3 DRI AR 0 b ?S W A o 4 A i B
TRBEHT A BRI RE S

1 BEEZRSESERE

IR DR ZIE R DR SO A SR DR, TR
DR IR 1) 5 S AT 40%~60% 5538t 4% PR AT 68,
W, PR RA FRRENE, B ok
G, HEAh, AR FEdh B RO A
[l RSB % DU LA 1| AR Bl 2624
PN BAT M B 2 A T L MK AEANE, 1
ALY ERBAE)E, A2 HBURPYE. SARMA
IR i % DR 3840 6 9% DR BSR4 s AR A AE R
225, HZ PR R AN Z E 2.

EEWA: HEK A RPEILE I H (81870458); B HA BRI K 245 FHSLA A 53 156 &% Il 1A _FI51 H (2019FE001(-196))
TEEREI: SEHI(1984—), &, ZRMTIA, L, FIREIT; EEEE: ERAE1964—), T, ZmEE A, ML, #d, BEET, F%
NERE AR TRIE B MR HIBFST, Tel: 0871-65324888-2782, E—mail: wangkunhuabio@163.com.


mailto:wangkunhuabio@163.com

5 4 1]

SRR A L TR TR R R R B o 311

ARSI AR 2 A W R AR EA TR A ST R B,
VRIS R SR AN LA b el 22 5, A7 A R 22
SR R ER). UL EIIRESIEIR, BiE
BRI D O M S U R R A

M 20 122 90 AEATFAR, ANTaiE: B 2 ig s
DRI AR A O b B o s s S . A9
AT UG RETE S FRIETE LA S 4B R 21 Ok
5% (genome—wide association study, GWAS), 7
HILA 1 e A DR R A B S 24 1 R TR AL 3] A9
ST o T BRI BIF 5 SUIER R i 5 YR O 1Y 2
Tsuang ZEBIBFZE, MR 1 874 Xt [a] P XA 7
1 498 X 57 BB A ¥ HY 25 W0l PR DL AT 1 4,
L[] BRRUA: 7~ 245 1) O ) — B0 23 o T SR
XA F+(82/331 vs. 401243, P<0.01), 1X AT HESE,
AR T ERIRE IR 2R, 35t A DR 3 0] 24 1) B A 2 i 1)
FHORE . —IR 9 DR ERIEATHY MBERT S
FHREE, 29U AR SR R AN, Ca-
doret SF— TR 58 R, JEAACHE R S At
EIN S R T e AR YN R
ZPMNI A o TS O, TR D R A AL T
AT i PR BARE R B AL L, R R XU
JSUEE TR, 2580 TR A2 i A ) e A 1o
FESERBUGIATERS = A2, IR B2
73t 7 R A

2 EEERBERHNERERE SR

PR AT R 2 A1 (single nucleotide polymor—
phism, SNP)J" VZ AA7E T AN REEH A, FR7ERL N
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118A>G Fll IVS2+3IG>A Y AG FAfE IR a4 1)
T DR Bt B A v T A O Y AR IR
WA FE A, & BUBT 32 A JE [ OPRD1 (A6 53
152236857 Fl 1s581111 1Y GA BAAERIFR /R 5 & 1
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nal axis, HPA axis) B 2L oy, 5 R T S %
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cotropin—releasing hormone, CRH) {5 I i 57 Jii
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LA K SNP 1510482672 (NR3C1)#Fil 14234955 (NP-
Y1R/NPY5R) WAH EAE R A B F Ui & K B R r
TR A T R E 1
2.6 DNA fEEHEXERE

FCHAM B 1 DRDRE 7 AR TR 4R, T DNATE
SIEPRARIE Y, SEA 20 DNA i3, 5—05
AT, DNA 16 52 36 RH O B DR 7 R v 8 5 o 3R
AR PR 4 22 2851 P BB S I AH G 2 1 B ) AR )
WG, TR D OB P R AR . WP
BT IR VIBR1E 2 (nucleotide excision repair,
NER)# X 93 XRCC4 . Ku80 F1 DNA -PKes 1Y
Z A S TR DR OB AR S A T T IR R, R
XRCCA J& PRI W UL 1% Z2 251 o7 15, (156869366
1 rs28360071)-15 11 DRSS 2 AT 5, A6
HOMT R C 4 (veroderma pigmentosum com—
plementation group C, X PC)IERWLJEAE R #ik

*1

) NER 38 F A OCHRIEN, £ X 442 k%
PR R 2 795 (9 %) BEIEAT O BIF 5 & B, XPC
“Ala + Gln” S5 5530 R A S 2 1 AH G,
M H. Alad499Val (rs2228000) 2 25k AT BE 5 B Yk %
Sl 14 A1 P Ay A D000,

3 WiSEE

TR DR Z A R S T g% DR B P L B2 IR R,
FORH R FTA AT 30 4FAY T S8, BF TSIkl K
EN ARG S U M R B IS R U D (SRS SEO T
Z NG, SR LRI, HotRee, s
Iy TR R R, FEIN 2 25 5 U 2 A Y
Wz s B 2 FH BN, EE S G
DR BSCIReE s B 2 LA AL IS R, ) R RE L
JIBAH S B FE N HEA T 22 2500 s A, R4S 1R
AT TH LN (35 1)

BRERESBEAXHRERER R SR

Table 1 Candidate genes and polymorphic loci related to heroin addiction susceptibility

Gene name Polymorphic locus

Race/nation Publication time

DRD2 TaqlA (rs1800497)
TaqlA (rs1800497)
TaqlA (rs1800497)
16275, 1s1125394, rs17115583, rs1079597
DCC rs12607853
rs12607853, rs2292043, rs16956878
OPRM1 A118G
Exon 1 (c.118AG), intron 2 (IVS2+31GA)
OPRD1 12236857, rs581111
2234918, rs2236857
rs204047, rs797397
PDYN rs910080 T>C
PDYN 68 bp repetitive genotype
PDYN 68 bp VNTR, rs3830064
S5-HTT S-httlpr, STin2
HTR1B rs11568817 (261T>G)
G1180A
G861C
HTR3B rs1176746, rs1185027
GAD 13762555, 1s3762556, rs3791878, rs3749034,
rs11532313, 15769395
AChE 17228602, rs17228616
BChE 3495, 151803274
SOD2 1rs2758339, 155746136
SOD1 Promoter Ins/Del
CAT A-21T, C-262T
CamK Il No SNP sites are provided
CRHBP rs1875999
CRHR1 1512953076, rs4458044, 1s242924, 1517689966
CRHBP rs1715751, 1s3792738, rs32897, rs10062367,
1875999, 1s3792738, rs1500,
rs10482672 (NR3C1), rs4234955 (NPY1R/NPY5R)
XPC XPC “Ala + GIn” haploid type,

Ala499Val (rs2228000)

European Caucasian 20121
Chinese Han nationality 2015
Chinese Han nationality 2019
Chinese Han nationality 2016
Caucasian 2020
Chinese Han nationality 2016
European Caucasian 2006
Chinese Han nationality 20028
Australian 2014
Chinese Han nationality 2019
Taiwanese of China 20201
Iranian 20185
Caucasian 2019
Chinese Han nationality 20184
Meta analysis 2016H
Meta analysis 20134
African—American, Caucasian, Hispanic and Asian 20061
Chinese Han nationality 20114
Chinese Han nationality 20161
Chinese 202047
Pakistani 20194
Pakistani 20191
Iranian 201854
Iranian 2017
Caucasian 2017
Caucasian 20197
African—American 201408
Caucasian 2018'%!
American 2018
Iranian 20201%!
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TR BT SO AT S 2 5 [l
PFEBQEI’J%EJ& T L, I e A AR 31
Z B2 I DR i 22 251 i i 2 AR AR s A
PRI R 1) B S o G Ab, i R B 2

ﬁ,fﬂiﬂflﬁﬁﬁ%% TN AR BT 52 A L A
IR, BT R FRGEAH S HE A A B R i T 5 40

BRI MR RE N, T 20 4R AW BT R4
AR AR5 G 32 DN 22 256 5 AR AR TR ARl e 5
HH 5 TR B I SRR A G . BB R AT A TR A,
6 36 35 PRLAS 3 J B F 55 N 2o A 16 0+ G 1) 56
PR, 38 B 55 LR AR AH 56 10 JE R | 2 B 1A 945 X
AR B A IE R 2 5 S A TR A S LA
MU BHE S A5G A LR 2L K2 DNA 1B 5 A0 SE

B2, BiE CGWAS SR H AR D4R, #k
FHBZ2 1 55T % DR SRE 5 IER AR S A SR TR S 2 2
DL BUR AR, X R FBRATEEA 53T 1 3% PR AH 5
FER A ZA MO AR T AT AR . AN BB XS %L
ARSI A 1 2 A LS A T B BT, A nTRE
SR E BE L T /\MSBJU“ 1 W62 B 1) A= b s
Yy, B2 R BGYT A, AT E A AR B BTIA
UE

SR, 3 ZR IR N ME & B, SNP FEA [ % Ff
W — SR 2, FEAS[RIRIAH ] 2 2 A A A
e, NS S5 e w A S A R, 5835 AT
AEAE, TR R A SZ 5t L R 52 ), 16 52 3|
W DA S SRR R, 2 EARINZ
Z RV ENGRE . ARIIBIGE, #7885 2
FHEE- LA HAE R, KA, A IEJ
Fh2 OB O S A OGS TR ) 2 A PR a5 aE
AT, A AT RE SR AR L T /\MSBJU;
FERSFE A= Prbr s, B 2 & BT # S, AT
il AR BG4
FEMRAL 4% H ATBFIE (35, Ok 2 1

WF5E &, B A BB DNA B 3L AESiS RNA
16 o e o o T 9 S Mt AL AR A e A DS PR 1Y
KA RIEPREEER . RWBHEE NI 4
Ry T R RS 1) 0 F- R A ML R R AR LT A
FE AT R a3 a7 AR AR 1) AT L R st
WE’JE, TEL W) U W st AL 2 it 5 9@?%%%)”

1A% DR 2 X6 TR % TR s ) SRt s il R A A/ o
SRR SRR R I R AR, SR E M IR A A,
HETT S B R Ej,_ﬁtﬂf)@%‘ﬂv WA
PRI R, BRI A% W eicAs, 1T H A Fl

AP HE) SR AR,
HR S B F TAR RIS 1a]
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