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[ Abstract] The OPRLI1 gene encodes the nociceptin opioid peptide(NOP) receptor, while the NOP and
its endogenous ligand nociceptin/orphanin FQ(N/OFQ) ,as an important member of the endocannabinoid sys-
tem,can regulate a variety of biological functions and neurological behaviors.,which are closely related to pain
and psychiatric disorders such as depressive disorders, psychoactive substance-induced disorders,and stress-re-

lated disorders. This paper reviews the research progress on the relationship of OPRL1 gene with pain and

psychosomatic disorders.
[Key words| OPRLI1; Pain;
OPRL1 3 P i 5% ICHE JIKk 32 & (NOP) L 3% 52 74 X
B RS2 AR SZ AR 1T CORL-1) e oy 35 P8 e A4 FR 4
R B AE K (N/OFQO™ S [l & F e R 48 . 1%
F G0 i IR IR 5T BT 5 A7 AR 0 P K i 48 o 3
R e Bl e B2 R B F 52 A L Bl 32 1A
1 O-B F Z 1A e NOP 4 A~ B, FOXS I 1 4 Fh Py I
PR W ST AR Ay A CP e JEK s O i e Ok R I e
JUO s B AT 3 a4 R R A B sz AR A IR T AR
YER L BA S 5P G 46 R R D Re L iF &
O IR AN P i S Th g Y . Horb, B OPRLL &K
i 1) NOP 32 & B4R N/OFQ 485k & ik 9%
I SR Ao B2 5 5T 388 P BIF 8 B L A O Y IR T
FEE INAR 27 2 FCAL L 25 W AR RN R e iz Bl 45
A EEEM. Tt OPRLL 3K 5P KOS it
BRI Z 8] B AH DG F 5 1 e R AT 2538 . LA O )5 2 T

»  EEWHE - NRE PRSI RS H (YXH2019ZXY006) ,

# 15 1E& . E-mail: hulei6 16 @163. com,

Mental disorders;

Review

A TH] TR HAF 9 12 3 TR 4 10 S 2

1 OPRL1 EEMEHSINEE

1.1 OPRL1 ®HMLEH  OPRL1 FERE AL F ARG
Bk 20q13. 33,47 20 552 B IEXT . A 5 AR
T A NNE T IRFEFE AR R R P v i 3
JPAN RS . AR BoR, A5 KR OPRLI
He DR TR R AT ik 92 %6, 5 AR ) OPRLL J& X
[ W R 98, 8% ~100. 0%, {H %3 B 1) % 35 K F
NG BEBEBRZ MAAE B #2257, AJE OPRLI %
PR 2 16 2 SRR IR I 2~ 3 155,

1.2 OPRLI H e OPRL1 3t A Al 4 %
NOP Z &, 2 —Fp 7 WA G HEMMIRZ A, Y
NOP ZA{R-BRZ 5 VI8 G » HAE 40 B 9 — J7 1
AT DA Ay R 1R A A Tl 1 4100 ) 1R 3% i) 42 BHL W 4t 25
PN IAL - 955 52 ) 8IS 7 A I H AN 5 By — O T AT B E R



e 2992 - HARELT A 202349 A% 394%% 17# ] Mod Med Health,September 2023, Vol. 39,No, 17

20 P 0 2 A BN L S PN R 2D, AT R AR
20 0 R S B 200 AR A0 A o T RE AR . X
ZARFEBERE TR EEALE 14 P e & RSG5
RS, R Z R TIRm B LR
W Anal vz 2 B0 W S A P AR T L T K
R BB I v i L g X, LA KRS B A RS AR R
fi . OPRLI JE PR 7 X i 48 2 G2 A [ o B 1) 7 58
P35 5 B 22 FoRE A0 B (9 56 RN BTN
]z 2 e o 5 7K A5 TR B K B A 5 Sk i B P N X
AR PR 21 5 RS A O s h e TS B A S
AR B K A s A A A% AR B A B b i RE ) 3
DX 2 5505 T 1 0 O T B A 5 A A A% 5 N SR DG B
A5 R 56 5 A 35 2R 8 5 L BT 2R 2 6 RO 45 EL b RS o0
HERG th NOP 32 4k & ¥ 1E F i I X A i — 25
2 OPRLI EREXBEHXEFRITAR

2.1 NOP ZARLERFE M P Iiae  OPRLI 3
Ginfih NOP {4k, Ho7e T K & J Bl K % o 1 A% L 4K 1
JRR N BZ SO S Sk vty R PN DX R ) 5% A S 9K A G
X5k ¥ 1 B R Ik AR B RE S T AR & R
kUL ERTHESE 45 B B R . NOP 32 44K 76 A [\ 355 47 7Y
B XTI W AE ST A s AT R 2 8 v ik
52 AE GRS T BB R R S N/OFQ Al DL i 35 15
Sz R BRUR i 5 O BRI 5 R T K TR LR R AN
B 5 Sk s B PR DX P Ry 6 1 S 34 i L 42 BH BT ply e
VoK BB R AN . AN A PR R R A
K RAME I 7 5 N/OFQ ] Lk 2> B 48 i 5% H 1 5
R PN I R S 7 s T AS 2 5 i L 3 Al 7 AORR L 4R
~ N/OFQ /9 N kST 56 i 8507 5 40 NOP 22 {4k
A ML FEME ) 5B AT G T U R I R
KB RER S B IS RS AN OPRLL 3 [H i % ik
G LR IR T BE S BE A A B 1B R AR R 5]
A P 1] 43 A8 P BT SO R A o6 L L R BE S
P21 NOP 32 7 7645 86 LA b b 25 2 95 98 15 9 s 450 ek
JE T AE SN R A R KT R E .

2.2 OPRLI BEEMEFEHGEFHMW KR ZHAR
R, OPRLT JE K 78 A X il 28 32 38 5 0 SO0 il
SEIEAHE . 7E A E A 212 1 a1 R 5 T M 4
PEAIR LA R  NOP 32 (R 75 i 48 15 4% L b 48 K S
i 5 7K A8 R BB B i Rk i 1 8 3 BT O R
N/OFQ /K-t F T . fEH AR AT % (EAT) B
FH kM, 60 Hz BEFELE 6 hi5 & EAT, 76 i £ Jfil
W 2~18 h WK ZH P &% H i N/OFQ /KT
LI 5 R A e EAT K S gk Hr e v 4G
J7 2518 NOP 571k mRNA ik 1N ik gl), oF o0 3 4
M EAT iy &4&SWETTRES N/OFQ M H &2 R 44
T AH ¢ 20 I A% B X I 0 R S v e ke et
SEO %51 % ) 32 B 2 A ED 3 7L 7 7T 48 Sl A ik 11 32

HE BT L Ve P 0 f 22 i B 4 i OPRLT 3 [ (1
Tk . X H5EIMEMA L. WH DRI A L HF
OPRL1 3 R 7 A X pi 25 28 3k 5 50 B % &2 1AM
3. PALMISANO %50 2 T M 2 4 550 /N BUAE 7
g i K XSk NOP 22 & & N/OFQ %3k K F,
SRR GR e A B A EE L 14 d 5 AR A I X R kK
SEANTE : N NOP 2Z 4K &% N/OFQ ) mRNA /K-
T 7 Sl ol B N g 2 B O N A N ]
s B H mRNA ZKF 388, 38 78 NOP 2 4k & N/
OFQ 7TEX M W Mk P AR KM S 5 ER ]
mRNA JKFH, $2R HAE S 54 M. sk,
DISTRUTTI & 75 37 A4 JL-BE R 3 85 K BB L ep &
P, OPRLT & Y 23k 5 %0 1 A ¢, R BUA R &
B OPRLI [ mRNA ik 8 3 T B, 45 4 #
VSL # 3 Al ffi &3k B IF G2 i Hok . A iR bif
FEE R A, OPRLL e [H 8 5K 6 R 2 H 4l
B AN TR] G 3k 56 455 R0 Hh I o A R AR OE R AR
i) LML A FFiE— DT

3 OPRL1 EFESHE#HOERRUMBEXHAR

3.1 OPRLI 3 [H 5 #0AR 65 09 AH S WF 58 AR B
15 R L 52 2% o oK 56 4 B B L {5 B AT 20 AR
W i AL A R B A8 BAE R T R B0 . I AR OR A AR
R NOP Z & & N/OFQ 7l b5 & 9 th BAT &
BAER . NOP 52 R 78 /i i 9 A5 A2 4% b 4 75 2% i
TRE A5 0507 1 B 0K T K 2 X el O 2 4 R R L N
SRR ML R X . B 2R B . N/
OFQ ] #1 fil Z2 Fh 410 A8 s A5 40 56 #ft 8 38 o, A 3% 5-F%
e (G-HD) CAH S E R R (NE) M £ E i (DA) ¢,
HHE5E & B N/OFQ Al il 5-HT.NE F1 DA ) &
R AT /0 0 i R 6 4% 328 X 2 A R S S0 A1 e
R EHLE S . B FFITIR R, Al fE R N/OFQ fE
HF &3 TR (GABA) R & oo, il 5-HT
AE M 2 oo L TC VA A SO i 5-HT JK -, i 5 o
ARR RS Y 2 A L A AT B 72 R TAL A R I
W N/OFQ & i i 2 Iy, % T 88 7™ )5 A1 5 3%
5 N/OFQ & & 2 IEM . FM MK N/OFQ 5
FEIRIMARAE B & AR K B ATRE —E R AR T
NOP 5z 14 5 W48 B 5 1 8F 58, 6 F NOP 32 (44 56
25 vl R A T N/OFQ X 31 A8 i 15 4H 56
P ER . B, A5 5T R B, NOP Z (R 45 41
F BT AR AE AL & - B0 AR B AT R E B N/OFQ JF
1o - DT 00 461 2 ik 18] £ JLAS B0 M R 591 02 5-HT) 19 B
s 5 BUSE S (1) iR LA B e 7K - B AIG s 1) NOP 52 145
0T AT 30 1 30 o) 1 D AT Sk BT AR AR Y L TR
NOP 32 A4 51750 7T LA 3% 58 50 i 58 pl 225 B AL 8, 1
XA TE AR B B 50 0 B Y o B R A BOIMARR A
X LT R BN/ OFQ E 40 4 388 5, #E o AiX bl 28
R A TE NOP 37 44, A2 fif 5 i i bt 25 388 I 1) %



PAREH T A 2023489 A% 39%% 178 J Mod Med Health,September 2023, Vol. 39,No. 17 + 2993 -

R AT 3 98/« AT 75 2 IS RE IR 19 2% A= o

ARG T AR A5 5 % OPRLI PR B 1% LY
I BA D ERIE . 2020 48 JOLLANT 25 5@
iF RNA & it 75 2000 100 AR B A5 7T fE AH DG JE ] i 22 38
55 O o X ARS8 2 R BT B L e 28 LB 725 L5-HT fig
IR IR R G0 99 A 3k B 9F 47 07 18 15 3 30 B i
R E R A OPRL #9335 5 26 00 K il 2R A R 2%
) 11 ] 0 A 9 P AT T R R [ 3 P A R A
FMERERE(r)=—0.31,.—0.33,P=0.05.0.04 ],
2022 4F GAO 2 F) 1 2 B8 % o 19 mRNA K
microRNA [ 23k 544 8 o A W15 B 2 05 40
TIAR R 5 4 A 06 5L P, OPRLT K& PR g A o 2 10 Al s
Y 2 5 RIRFE . DL B W 5T 3R R 0 AR BE A R
OPRL1 JEH £ E WA, HETHAE OPRLL K H £ 5
AR 0 J7 3 IF AR B B L OC F AR BE A AR E 1) OPRLI
FE R W38 4% 2 BIF 99 A f L i (LA 0 — 4R T
3.2 OPRLI A 58 b i v W 5t B 25 B A5 19 ¢
# HETCIUESE . NOP Z & K& N/OFQ 2 5P K 4K #it
K25 mE . TR NS SE v R L TR RO 4 Y T
h PONC K (4% N/OFQ 1 E D 19 mRNA /K F
RF X B4 A4+ OPRLL 9 mRNA /KL
Tt R AE S Y SE R R NOP 32 {48 2% 57
A 55 V05 TR S ) A7 R A AR A R A B R
XIS AN AT g NOP 45 51 751 97 41531 s NOP 32 {4 i
N R N L S A s VA A S O B E Nl = 1K
&Y BELLIA 20 78 2020 4E % FH4E W8 K &
Ak R 4 — AR K BUET & ik Bz i b OPRLT & R K
PONC #:H mRNA /K5 (1 #F 58 & BL, — AR & &K
MR AR BER A BT, Bk
U o RS A 12 2590 U K B NOP 324k & N/OFQ
SR TR 2 B AR 1

OPRL1 & A (1) H 3 1k 7K F 48 46 5 30 K B9 A
5%, DNA I AbJ2 8 8 JE PR 36 38 1 — FpoRa e 1 4 46l
BT . — Mok U, SR G 3 TR X CpG
B v IR A i SRR 19 2% 3k R G T2 K 3
fE i, 3 R 2 1 ) T . 2013 4F ZHANG 277
) — TR 5% 7« 8 37 B AR 3 5% 23 5% i OPRL1 J5 3
T H ALK T o BRI 1l A7 3 4R 36 58 W] i & OPRL1
I A 3h T X Y H AR KO T DTS B0 R
ST A AL o 1 T RS A0 5 AT HL At 2 s 1 KU . RUG-
GERI 25V BF 58 0 /R 24k 230 BT 7 704K B il 38 401 %
5 OPRLI B A& T 1 B ALK P 2 5 ¢, X 2
f OPRLI %A B 3L b/ 3 19 78 OPRL1 JEH &%
T AR R AR A A A b, R 22 Jil TS0 0 D R Y A
55 ) S0Pk A Hp R Y I AR K S AR RN A O
OPRLI WHEMA S KA TR EZ ST LEEFEXR.
ARG R R B S S R N
S W] BE S W A 1R Y G AR A T A A5 AN AH TR A6

HAFE— 5.

4% TP RS B A1 » OPRILT i PR £ ] F- 28 265 ) L 0 5
LHAWY T RBE N E A RZ AR Z SN
WFsE ks . BRIANT 27 B 58 s . 4 F A OPRL1
H R A rs609004 Fll rs6090043 v & A8 R 5 ) 25 2y
Yy RE S P M O . H AR 2F 3 KASATL %5 B9y T
W H B & OPRLL JE R 8 AN i g 2 25 T
ML R, OPRLI B rs2229205 o7 /5 [ L £
SHTREE BN G BEEFH— K.
Zi b L EAENEE FE A0 BRE S AR X OPRLL (%
FEAL K P A g, OPRLI JE PR % 36 3K 7K O K 8 5k
A 22 2P0 mT RS2 W I N R R AT, KBS
B 0N R B N/OFQ-NOP [y ik /K - 3%
K L AT RE -S5ORS # T 0 J5 PT PR A A O
3.3 OPRL1 M50 A XEHEERKH LR H
i 2 WHE5E i ow . OPRLI JE K 5 57 84 AH OC & 5 1
ZAHIE 124 %%, ANDERO %" B 5% & 7%, OPRL1
B 5 A ) Re . R A B R B 05 5 N R R
(PTSD)YA 3¢, 1% NOP sz &0l fig & TP 2L 1 12 [
& s AT 5 Wi PTSD - WF 5% 3 ) FH A i 361 7 A% 78 A2 40 /)N
§LPTSD, —Ef 35 (30 s,6 kH2) /R & 14308, — 4~
RAAY S 0.5 s, 1 mAVENIESM 3, X & B
P AR MR [ 5 A5 RS A /N BRAE 45 1 A 9 R0 I 45 1 o 0 1)
BHAEFE S OL R A5 4% b OPRLI S H 9 mRNA 3%
IR BR800 T8 B 25 51 45/ R
4T SR-8993 (—Fh @i B NOP 330 ) & i 3 /)
2R A2 1 [ Ak i BE AR AR A 1 847 H R R
OPRLI JEH Y 5 DR 2 S0 S 317 T 4
BT BB rs6010719 {7 55 1 G 45 7 3k PR 48 71 2 [ Bf 28
KW ILE R G, & 4E PTSD By XK 8 /. NA-
RENDRAN 252 Fi| BT 1E #1314 40 AR 4 b i 19
NOP-1A Z &K 553 A R B 5 PTSD A ¢ & £ 1) &
A5 R I AN A NOP-TA Ay & 43 A 7 F1
5 14 H 5 PTSD By AR ™ 5 % B 2 I AH G, & vh
Jisi #1108 B 1) NOP 3 2> 5 % %% 19 PTSD fii iR A ¢
2020 4 TAYLOR 2 3548 7 NOP #5 Hit %) % 81 45
7 T B R R S &5 R R NOP 5 50570 % 1E 3 K R
{1 — AT ol 2 B0 G I 35 5 ), ) R R T N AR MR R
R B4 BB S AT A L R Bl T I S TR
PEA M S5 R R R s 7 32 78 LRI E i PTSD fi
HIHNE KRR R N 25 . £ bRk, OPRLT 3
Y PR IR 2 S KL E A5 S PTSD k44 %,
MLFREM T HFHA RS PTSD kA4 A X NOP
Z AR B 0] 9 R e A2 [E AL T NOP H5 5 5 A
Bl 90 o RV R 5 K
3.4 OPRL1 5HAbR#HFERG  OPRLIL 5 M AE 3%
F A S B R UK i B b A S B BF 55, SENER
ZEUU T Y o IROBUAE 1% R B A OPRLL % K A



. 2994 -

PREZ T A 20234 9 F % 39 %% 17 # ] Mod Med Health,September 2023, Vol. 39,No. 17

mRNA 565 TIEH XA, XU 2578 2018 4E 1Yy
— TR 5T R 5 BT R 2% BR R AR E 1) OPRLL 3 A A
37 H AL KO AR F IEH W R B T . A
g G < e Sl O SN = N A S N R N
R — P HE.
4 NEERE

ASCLER T A OPRLL JE B 5 &9 K A0 AR B
B OKS fE M  T 0 A L R SRR S I A ARG A0
PG A EBF ST . R T OPRLI 78 %05 2k 0
FRGEG H FETR GO0 . DA S HLAE IR SRS A0 B
W1 A AELBL R R B 3 30 = RGBT X
W R BRI RS TR B B AR S B
AR B AR A A% A R 22 A DU P i B i DNA
FH 35 Ak 7K ST 0 2y 1 ) B i G R SR B R B S IR T
AL KA i — 90 R OPRLY LA Al RE ¥ K
() PR B 45 O b 0 A O 40 7 2B ) 2 0 BT 9 L st
&3 5558 HAE A W58 25 8] OPRL 3 5 AH 56
P A TEMIORG o 1 25 ) B3R 9T AR

2% Uk

[1] KANTOLA I,SCHEININ M, GULBRANDS-
EN T.et al. Safety, tolerability,and antihyper-
tensive effect of SER100, an opiate receptor-
like 1(ORL-1) partial agonist,in patients with
isolated systolic hypertension[ J ]. Clin Pharma-
col Drug Dev,2017,6(6) :584-591.

WITKIN J] M,STATNICK M A,RORICK-KE-
HN L M,et al. The biology of Nociceptin/Or-
phanin FQ(N/OFQ) related to obesity, stress,
anxiety, mood, and drug dependence[]]. Phar-
macol Ther,2014,141(3):283-299.

BT VAP & F R ZIRER R S5W
AR AE A& M T PR 5% i J L] 1. v [ 24 JL 2 5 53
H2E A, 2020, 34(9) :641-655.

BROWNE C A,LUCKI 1. Targeting opioid dy-

sregulation in depression for the development

[2]

[3]

[4]

of novel therapeutics [ J]. Pharmacol Ther,
2019,201.51-76.
CRUZ-GORDILLO P,FEDRIGO O,WRAY G

A, et al. Extensive changes in the expression of

[5]

the opioid genes between humans and chimpan-
zees[ J ]. Brain Behav Evol, 2010, 76 (2) . 154-
162.

OZAWA A,BRUNORI G, MERCATELLI D,
et al. Knock-in mice with NOP-eGFP receptors

[6]

identify receptor cellular and regional localiza-
tion[J ]. J Neurosci,2015,35(33):11682-11693.

[7] LU N,HAN M,YANG Z L,et al. Nociceptin/

L8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

orphanin FQ in PAG modulates the release of
amino acids, serotonin and norepinephrine in
the rostral ventromedial medulla and spinal
cord in rats[]]. Pain,2010,148(3) :414-425.
PAN Z Z H N,FIELDS H L. A cellular mecha-
nism for the bidirectional pain-modulating ac-
tions of orphanin FQ/nociceptin[ J ]. Neuron,
2000,26(2) :515-522.

AGOSTINI S,EUTAMENE H,BROCCARDO
M, et al. Peripheral anti-nociceptive effect of
nociceptin/orphanin FQ in inflammation and
stress-induced colonic hyperalgesia in rats[]].
Pain,2009,141(3):292-299.

ZHAO C,QUAN X, HE J,et al. Identification
of significant gene biomarkers of low back pain
caused by changes in the osmotic pressure of
nucleus pulposus cells[J]. Sci Rep, 2020, 10
(1) :3708.

MA F,XIE H,DONG Z Q,et al. Expression of
ORL1 mRNA in some brain nuclei in neuro-
pathic pain rats[]J]. Brain Res, 2005, 1043 (1/
2):214-217.

WAN J,QIU Z,DING Y,et al. The expressing
patterns of opioid peptides,anti-opioid peptides
and their receptors in the central nervous sys-
tem are involved in electroacupuncture toler-
ance in goats[J ]. Front Neurosci,2018,12:902.
SEO E J,EFFERTH T.,PANOSSIAN A. Cur-
cumin downregulates expression of opioid-re-
lated nociceptin receptor gene(OPRL1) in iso-
lated neuroglia cells[ ] ]. Phytomedicine, 2018,
50:285-299.

PALMISANO M,MERCATELLI D,CAPUTI
F F, et al. N/JOFQ system in brain areas of
nerve-injured mice: Its role in different aspects
of neuropathic pain[]]. Genes Brain Behav,
2017,16(5) :537-545.

DISTRUTTTI E, CIPRIANI S, MENCARELLI
A, et al. Probiotics VSL # 3 protect against de-
velopment of visceral pain in murine model of
irritable bowel syndrome[ ] ]. PLoS One, 2013,
8(5):e63893.

TAO R,MA Z, THAKKAR M M, et al. Noci-
ceptin/orphanin FQ decreases serotonin efflux
in the rat brain but in contrast to a kappa-opi-
oid has no antagonistic effect on mu-opioid-in-
duced increases in serotonin efflux[]J ]. Neuro-
science,2007,147(1) .:106-116.



HREH T A 202359 A% 394% 17TH

J Mod Med Health,September 2023, Vol. 39,No. 17

+ 2995 -

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

NAZZARO C, MARINO S, BARBIERI M, et
al. Inhibition of serotonin outflow by nocicep-
tin/orphanin FQ in dorsal raphe nucleus slices
from normal and stressed rats:Role of cortico-
tropin releasing factor [ J]. Neurochem Int,
2009,54(5/6) :378-384.

LAMBERT D G. The nociceptin/orphanin FQ
receptor: A target with broad therapeutic po-
tential[J ]. Nat Rev Drug Discov, 2008,7 (8):
694-710.

WITKIN J] M, RORICK-KEHN L. M, BENVEN-
GA M ], et al. Preclinical findings predicting effica-
cy and side-effect profile of 1.Y2940094 ,an antago-
nist of nociceptin receptors [ J |. Pharmacol Res
Perspect,2016,4(6) :e00275.

HOLANDA V A,MEDEIROS T U,ASTH L,
et al. Antidepressant activity of nociceptin/or-
phanin FQ receptor antagonists in the mouse
learned helplessness [ J ]. Psychopharmacology
(Berl),2016,233(13) :2525-2532.

JOLLANT F, PERREIRA F, FIORI L. M, et
al. Neural and molecular correlates of psycho-
logical pain during major depression, and its
link with suicidal ideas[ ] ]. Prog Neuropsycho-
pharmacol Biol Psychiatry,2020,100:109909.
GAO Y,ZHAO H,XU T,et al. Identification
of crucial genes and diagnostic value analysis in
major depressive disorder using bioinformatics
analysis [J ]J. Comb Chem High Throughput
Screen,2022,25(1) :13-20.

KUZMIN A,BAZOV I,SHEEDY D,et al. Ex-
pression of pronociceptin and its receptor is
downregulated in the brain of human alcoholics
[J]. Brain Res,2009,1305 Suppl:S80-85.
RUTTEN K,DE VRY J,BRUCKMANN W,et
al. Pharmacological blockade or genetic knock-
out of the NOP receptor potentiates the re-
warding effect of morphine in rats[J]. Drug Al-
cohol Depend,2011,114(2/3) :253-256.
BELLIA F,FERNANDEZ M S,FABIO M C,
et al. Selective alterations in endogenous opioid
system genes expression in rats selected for
high ethanol intake during adolescence [ ] .
Drug Alcohol Depend,2020,212:108025.
MATTEI A L, BAILLY N, MEISSNER A.
DNA methylation: A historical perspective[]].
Trends Genet,2022,38(7) :676-707.

ZHANG H, WANG F, KRANZLER H R, et

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

al. Profiling of childhood adversity-associated
DNA methylation changes in alcoholic patients
and healthy controls[J]. PLoS One, 2013, 8
(6):e65648.

RUGGERI B, MACARE C, STOPPONTI S, et
al. Methylation of OPRL1 mediates the effect
of psychosocial stress on binge drinking in ado-
lescents[ ] ]. J Child Psychol Psychiatry, 2018,
59(6):650-658.

BRIANT J A,NIELSEN D A,PROUDNIKOV
D, et al. Evidence for association of two variants
of the nociceptin/orphanin FQ receptor gene
OPRL1 with vulnerability to develop opiate ad-
diction in Caucasians [ ] ]. Psychiatr Genet,
2010,20(2) :65-72.

KASAI S,NISHIZAWA D,HASEGAWA ],et
al. Nociceptin/orphanin FQ receptor gene vari-
ation is associated with smoking status in Japa-
nese [ ] ]. Pharmacogenomics, 2016, 17 (13):
1441-1451.

ANDERO R,BROTHERS S P,JOVANOVIC
T, et al. Amygdala-dependent fear is regulated
by Oprll in mice and humans with PTSD[] ].
Sci Transl Med,2013,5(188) :188ra73.
NARENDRAN R, TOLLEFSON S, FASEN-
MYER K,et al. Decreased nociceptin receptors
are related to resilience and recovery in college
women who have experienced sexual violence:
Therapeutic implications for posttraumatic
stress disorder[ J]. Biological Psychiatry,2019,
85(12):1056-1064.

TAYLOR R M,JEONG I H.MAY M D,et al.
Fear expression is reduced after acute and re-
peated nociceptin/orphanin FQ(NOP) receptor
antagonism in rats: Therapeutic implications
for traumatic stress exposure[ ] |. Psychophar-
macology,2020,237(10) :2943-2958.

SENER E F, TAHERI S,SAHIN M C, et al.
Altered global mRNA expressions of pain and
aggression related genes in the blood of chil-
dren with autism spectrum disorders[]J]. ] Mol
Neurosci,2019,67(1) :89-96.

XU C.LIU G,JI H,et al. Elevated methylation
of OPRM1 and OPRLI1 genes in Alzheimer's
disease[ J ]. Mol Med Rep, 2018, 18 (5):4297-
4302.

(ks A9 .2022-10-10 &8l A #9:2023-05-19)



