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Abstract: Pain is a protective response in physiological states, which protects the body from further harm and facili-
tates species survival. However, in pathological states, pain becomes a common disease/symptom significantly affecting
the quality of life in patients. Recent years have seen great progress in understanding of pain mechanisms and the devel-

opment of anesthetic agents, but a number of questions and challenges still remain. The current article is aimed to sys-

E€UH: BZE A AR5 4 (31970937, 82271255 ) 5 VL 70 4 BHEHRI % B8 4 - & A0 R i+ 04k 2 & R Wi B
(BE2023690) ; VL34 S A I H ; V195048 WF 8 A= BHIF 5 52 BB 1135 H (KYCX23_2998)
# WAFVEZ , E-mail ; hongxing. zhang@ xzhmu. edu. cn



- 80 -

MERIR24% ] Xuzhou Med Univ 2024,44(2)

tematically summarize the historical experience in this field and look forward to the future, in order to push the studies

concerning pain mechanisms and the development of anesthetic agents to a much higher level.

Key words : pain; anesthetic; non—opioid analgesia; pain resilience; comorbidity; artificial intelligence; traditional

medicine

VIR ST — -5 S PRl P A (14 AR T AT S P AN
i PR Y S nE R 45 1 IR AR, B AR L R 2
Ditt o BRI O R k0o il A5 R | R =2
JE 8 = ORAERTE 0 L T AR [R) 7 5 i AT TG A2
AR A i B 25RO T R A R A fe
JRER K, IR AL BIF -t B R Bk 2 0T 5 A8 4 Bk
R NEAEAR AR ) & IRR | 88 S A5 AE A B A 5
RGBT S 3B A R8T, sk 28 1 o
AOPE IS A, R TR RO BT R 25 . BEE
A BHE DT TSRO R 2 | — L8307 ) S TR R T
) B, SC TP R HT LR BT R 25 40 AN
ML, BEE 7RI TR A MR — L85 2}
(1 L MR A By 7 4 S A AL A AT 7 A0 B
LPYIBTA , PIE, A0s BE R G A B U Y )
SRR R BERORK R TS 1), LIPS PR LR I T
B 25T e A 1 B JR U

1 ETHSMIGRZERABAKZI

RGO IR UG WO R R T 5
SR, NS 5 b B B SR W) o R 2 B A k2%
SEEBSR R B T AERF AR R R . 3 500 2
SRR, R S N IR RR 2RSSR 1 . 1805
AF R 2570 Sertiirner M BT 5 B2 HRUA) v 3 25 1 0Ly
ME, 1962 4Fr [ =2 F AR M1 A 5K 5 238 58 K B, #5 Bk
gt NI S 21 I S KA D S T L7 A SRR %
IO, NI SR 7 AU BT R B 2 0 VR o T A7
R GWIF T HE . 76 20 22 70 4RFR 2 80 4F AL,
RAEAFFEUESE T IR PR 5 T A7 4 i R GE AT,
WA BHUALETE BT Fr 52 AR FN N PEPERT ik, st
3 500 ZAEHT, 75 35 /K AN FNIR S N FHMIR Bz 48k 24
YRR AIAAE S . 1897 4F Felix Hoffmann & i,
T LB, RIB A DEAK, B3] 1971 45, A4
R IR S AT A 24 32 B30 o 7 1 AT 4 B 3R (prosta-
glandins, PGs) fr=A4 3k K HAEH

BEE B A HR AW | NZETF 4 M PR 52
B R BB BUR 258, Blan, R B PP AR 2
BNAE BTG 24 P 0 28 B A B AT I R i Y
R SRR 25 TR K R R 45 7 A 4 280

PRVESERT S o AR 259 SRR — Pl L 22k
R BKRRIEZY | /N JLHR B A ¢ 21 5 A SRR 1
A1,

X LR FE 7 | FE T 2 R PR S B A 8 AR A
BUATISRIE K BB 2 W ) — A E B kAR

2 ETREFVNIARVERHVREL

LRI, e 07 49 DR 22 8024 0 L i A P G &
PR T HAR AL G R B, BEE R A 2 By
WFFERYHETE | O B 22 i T 7 8 A A0 BEL R 25 W0 T
KR, LA, 1988 45 B 415 2% 3k K AR SR (CGRP)
Bl B2 50 Sk s B A B AR L 2016 4F M
VEF T CGRP 2 A4 (14 4 N\ U554 5 B 14 245 W 44K i
ZRIJUHHT (erenumab ) B v B 2k, I T 2018 43K
FDA $HHE 17, 800 2 BKE A EHX CGRP B2 AR B
PRZ 7 A H A% L BAGTAE TR M TR T I Sk IR
T {1 DO AAAS 2 Z2 30T e PR A F LRI, 2022 4F H 4 2R S
BT 2% 6 1¢£TT,

BEAT B2 HOR A P & i, Bl 22 B2 s
TR T BT HLHI 5 — 2 #E s —25 W 1Y
IR , BE A R  EOUEE S T HEOR
(ANZH B AR S PR 1 M 27 B TR 2R e 5 Ak
PR S BE E A RR) R TIRZ S 5 E
VIR S5 BRI 2R A5 100 5 SR P AN i 2K R R S
5% it v v N DS s 2 K 2 o VT
PRy B AL BR S ), R T KRR ST
FHA TS EZ5 ), JUH I B X B 1 18
Z B R A Ak, — S TF
TR 32k PR 3030 e S 7 1 il 24 HE 4R AL T B R A i
F|, 41 GENSAT database , Gene Ontology browser data-
base F1 Allen Brain Atlas database 2%/ (& 1),

gi b 18 B R S AR 2R 5 01
AWy R e P ML IE ST 5 BRI S a5 S AR
KT T2 | 2 B0 25 W F e STl iy — >l 2%
JE&T7 1), (EAS B B2, 5L T U 29 W R A e
FEAR R Z2 0 B SRR T RS S sh A
KZ IR0 26 5 DL K S e il [ B i n]



M ERIKE%M ] Xuzhou Med Univ 2024,44(2)

- 81 -

AL RSP R 5 T IHOR (AnZ0 BRSSP i P 2 B TEIROGEF 10 5% L8458 5Ot 6 2% 55 ) B Al
RURE SV 23T R A (A B 20 I 7 | 45 Ao L2 3 A TR AR R O B8 A HOR ) 5 €. T i A 6 DR B R (A
GENSAT database , Gene Ontology browser database F1 Allen Brain Atlas database %5 )

B TR A AILRIAT T Y B 25 AT R R

3 ETHMAXAGY“HBIER-FARRESEN
B TR

B - 2R 25 52 v v R RE R B A UM 259
AT 5 T A 2 2000 A e — A iR T B U LAk | 3
TR 2254 (AR 7 52 CRCA A BRI B P E Y
BUR T, SR, BT RS AEAE T AN RO,
5140 IO 317 ) Vs A 24 0 A0 U S g 4[]
B, AT 2 2 i At 3 B 1 ™ S A A 2 (Rl A 91 4
JEIEH AT R TR SRS Uk, BT 2525
M BRAE R 5 RSO 43 25 2 BN SR 25 P & ot
I R R e

et B — A2 B B E RN 2 2 FoR
W& AR FE AT 7 S 245 0 77 A AR AR R IR R SO AL
BT 19 tHheg ok, — i 20 ) 3 g A g i A
2R ML 7 R S5 T R T — S AR 25,
FLAMIE IS R A SF e A5 = =40k BHE R
122 F AT B Bl F 225 My U VR RIS R
B Y A e an, B 5 S R e Tl 1 S R (G

TRV130.YZJ-4729 Hl SHR8554) 7E i 1% w Z K1Y
[ Hsf, 35 388 3 4100 ] 52 44 1) B 1 A 53 1% B — arrestin2
WA BT 2 25 ) B B R O — s 2 TR
K25 (AN IR BENS A 22 ) FEBGE o 2 AR R [ B 38
T P T ] — SO AT N T R S AT A BT 2
YRS BRI 2 Tk e AR 3 i 7 2
R A DT N N S (=R =i B 40k il I
RES R BRI R 225 BB 25, i — Lt
FE T T w BT R 32 R 1 £ ) 58 74Ok AR kT
Bk BT 28U 25 0 AN R, 33X 48 22 1) B it (A 7
T BT 52 A 1 [ B BB D= 2N R RN I 32 R R
45, HTZIRE R R I 9E B A M 25 Wik Al
IR, eI = o BT R A2 (438 30 7B R 25 HE IR
B/ LR (0 e P B BB A 0 At i ftb 22 i
EAR

IRTEE R N B R R 2 R R RS R
S48, AT REJE: MR BT PR R B A B —
B 25 B 5 1),



.82 .

MERIR24% ] Xuzhou Med Univ 2024,44(2)

4 ETIEM A EZERBIEN G R ERAM L

PR B 22 ) BAT SRR RO T TR
AT 15 2 A8 RO FIE: 45 AL 2000, ARk
R T T < BRI A FH AN R SR 43 B AL F 40 0
TSGR Z A1, AR BT R 288 32 AR I S 25
AT A AL SR B E T BT . P 5 B U &
% Clifford Woolf (4% 58 22K K& SCHE AR 25z
PRUAE AR 2 AR B 25 MW A I AR oR 56
] [ 57 DA SR 6 ( NTH) HEE B 7 288 A2 (449 P £
TR 250 ORI 5 R A S B B 5 T, 5 B IBORT L i ok
TERH G A ATl E R T

— Sl Sl A S REU 1147 B o 2 [l e (91
% SRR ] >

WA BEFEAR7S , T LA 3k AT PRI 5K g T
RAEBT 2 Z ARG PR 25 SR — it
HER B A W22 B R A T AR BT e 2 32 A4
PRI A9 PR 200 s B s R i 08 o P 2 0 )
I3 TR RTEAR G e 9 (9 201, TR S 1l
A FIARAZ A BRI RETT | 0 20 5 30 B X A1 5
B R T R E R RT 22 K
HPE SRR P 0T (LA 22 [ T 355 ) O FIHE AR, AR
JEEE XA SGHE SUTF T T IS a2 i
(K2),

A RIS T AR BT 22 AR O BRI PO M8 A 40 L S Sl , 5 e B e R 240 A S M 01 R, SRR B0 T
XA SCHE S B2 90 5 B. B AR BT 28 52 AR AU 490 J3 1AV PR A SR BT X AR DGR ST B I 245
B2 T AR S AR PO B ) B 25 M T A SR

T 8 VI A 23 75 5K EE AU M BE B
RS BT T SR M, AR B 288 2 PO E B 259
R IR — > AR A TS 008 B4R 25 W1 R
Jrlal,

5 ETARMERNERBESCNEHBLY
i

PR LT 2H 451 1 AP 1 2 2L 1 ) i
T IS, A 70 WS A AR 25 3 A TR B 4>
PRZE T3, 3 I HR AT 8 70 P 195 4 AR AR A DG Y
DIRERE R XA AR 2 S, S Z U2 X PR 14 5
T ARBRARAET [ A FE A DU R A3
RS B 15 R R AR &) | e A

SRS B b R R R (R S ) Y
FRBLAE P WAETE R I BL A, L N ik s AL 4T
BREIRCIAAE B R 2 B0 A Tl ZU R PR E AR (TR 5
S, T 0 S8 B R A AR N B e (R IR 5
) B

PR 22 S TR 2 IPIRR T IO MEEE
A7 BRI AN R el o B B AR R T R, [
I, WFFEPR A 2 S AL, o R B 25 ) A
HARHT AL PRI 22 57 AT RE & AR R PR 5
oA AU ) — S EEAIE T T [6] R AR BRI T B Y
PR TR B AL B RIS S R SE IR HE Y
PRV R AR, T SEIOAS HE A B 250 5 B TR AR D)
SEAILT B BT FORE T R PR -5 SRR F 5 B98I S8, K



M ERIKE%M ] Xuzhou Med Univ 2024,44(2)

- 83 .

LTt AR By AL (4 B B A, O 5T B
HARBUR 25 . — B E A 350 S R
AR5 I 1 22 45 4, A R R o B HL R IF T —

JEGHE i — 25 W IE e SR, O A i R A S 1 G
T2 (K 3) .

A B. AN A S B S AR AL S AT o 2RI 0 2 S AR B RO RE . C LD, JE TR B L R A
R T AT A S OOKS Y B B 24500 5 i TR I S IR ) B T AT A ke I B S ML A S 25 )
B3 TR S A B B S R 25 W T R

P, 1 A PR e 5 S 5 AR By I BIL AR, AL
A BT IT R B X PR 25 SR R R T 25 AT
T AR AT A 4T 5 AL A2 A 2 S L
THE 2 i AR L

6 ETERZXNFTRANEBINHFARSEHRBL
WM&

WA LA BRI AN W A Ji | — B =2 R i 4
F oAV ML A 5E S SRR 25 WO BT A AR Bt TR Y
Jril, PR, AR 2 R G0 JA [ S R 4t
Z B BAR EAE G PR B 1B 7 1 ——9%
A BURIO M e Y IR AR BT 4R
7 HUAH A S5 T IR e R S g i
R R ORI S SR R 25
R AARGE TR . UL AL A AR RN K
S TG (RO T DNA P81 B2 | R A g
ARTIRE P RIOR A oK 2 1 UEHE $2 75, DNA T 2%
b AR B AR g5 RNA 453 Wt G 2 & i
Z 5P SRR R, O BUR 25 OB A SR 018 TR
(ORISR O i 3 BRI AR T B 5
R LA T AT S i 2354 1) DI BE A H i mT RE, 0
PEIR IR YT AL T G T TS SRR A b
ARSI ST A B P 5 BRI A S 1 el 22 45 4wl
O —BEPLIR IR T R B A L A Ml DR e (A
AR ) 0 T At Ry B AT 7T SR A TV R A fi
o X SO T AR SR AT A AT RE

Seit SR H A R T A R S i (4 45 BT
WA N EET SR AL (4 25 W F e S it 1 AR R A
B TR S 2 S PR O ARk 2y

Yt & W SERIPETT R . R E 8 R R R S A
22 FL PR 2H 24 AR 2 (PainCKB) |, 7784 T 272 N
2,84 NPT A L 5, 207 AN AT Y 3D f iR e
TREARZER | DL K 234 662 ] T IX SEHR AR 1A AL
“EHIF, ZEEHLESE 2, PainCKB 1 — AR 2
Yt e BRI 5 0T LA T 2% BB A 9 0 okt FoB
MBRZ ) A, N TR RERE AR A 3L, i
HE TR 2R R A, N T e AR REAE e )
2P IE e 7 A e B 2 A B B E A 1Y)
FE B O A WL | e R A
Ak 2 R E R T Sk 255 T2 4
PR A

B2 CERE SUARWIRA AP0 SR b
HIESE B A5 % I U 25 Wt & B A g vl

7 ETEBHFEIHNEBAMHL

I [R] 48 PR P e i — S 2k P B IR
ELAn £E RS AR DRI 22 | 28 49 H R B B A
AR TRIRE SR 2R A B 2 S R AR A
R, AR EE . PR S LRI
SERAR LA B, AR LR, (00 (4 BEMIL I FIR 7
BN 2%, BN, S A SRR AT 5T K B, A IR TR 1
PSR PP T LIS A AMARREAEAR TP i RS 5 1%
PR T B0, bR T IR RO SEV A , b6
T AVRRAR S 15 Ak A 5 TSRO R A - v
PR AR ZEHLRIF A X — SRR 18
PERRAT B BE RO B D 52 2%, HAR bR 1
1Rge i BRI 30 V3% 7% R R] I R A 15 R %
ALY o X — R BRI — AR LR 2 T R



.84 .

MERIR24% ] Xuzhou Med Univ 2024,44(2)

MEEHLHIBIE T RIAE DG I 25 AT e S5l R 4R A3 T
DB T R SR A NP S TR VIN R A
WP R R MERE AR 3 JE A D 4k A PR RE IR i 3
RS ) S B 245 0 1 B A SR AT 1 T Sy 4 i
ARSI .

T3AN e AT AR AT 45 17 R e st 7 £ WL AT
ROV T LI Z2 B ARAILAR o 2 B 4 2 Ay
Z 5 RAE AR SCAEAR I 42 (0 A 05 22 X KB
B IR B BT — L T RN S 5 R S
R TR B A 1 R 2, L G g 5 o 2 B SR R 0
oK S 5 M M AT i B i PR /AR F) AL o 4F
SR R PEIR AL R T 58 0 25 Wy ok 1t B R R
i PREBALUE S, — SE AR 25 W) A7 B T 2 figp A5 1
PEIRAEIR, Qi E g T8 B LA

P, TR T PR IR A, A Bl T Ty
PRI (JECSE By + 1 IR ) | Wk B BT X
PR BUR SREm , BF 58P AR S SRR, ] o A
TRTT S ST A PR TR S A

8 ETHEFHEBRBKAR

H R BRIy PR ) A AL A 2 A 3 DU g
A AN, o PR 22 D0 S | LA FEBE | IMLKE |
75 A RTINS L AT AU O LR I AR
1RJR bR RS . 2R PR I D SR A, HAR
I RS . ARDUR], (UiFE2mie ) shid 2
AT H R A IR IS AT S S LR R DAk, 1
T 2Rk, Jaid (S J7 R0 ) ic 2k, JLk
JETE P BAT AR I 2% 198 RO VR T i TR T AR
JRFE S PN A S ST50 R R4 B JULIATIR RS ;<6 i
PR AL T LA BV, T30 7 P R 5 | A R -
mySEREIR . FAT, I PR B TR i 25 507
a5 VP 2457 A A RO/ (E AR ILE] AN 52
ExlF

TS S B, o 24 (8 FE e A 208 o3 AT LAGE e 3
HAX ARG L2 B g 1) 5 it T BT B2 AR ]y -
R T TRZARMZ L T I PN DA SRR ) SR i A5
JraURERURAE I AN B RIRIT T
TG ZMchn , e Sk Jim e S0 g 2
A BRI, B Ik AR S e A
PN R GG F AT SRR,

I SR Se i R B 2B 2 BOR  fa 8 R
BRI AL S TR BT XA AL AR BB 259
QOB AR 2 DI 2 1 — 2T 1]

9 Hi

FEAE 2RI RS ey, — SE 4 7 12 (JN9%JEE |
R FAI) AL 25 N HIAT S5 ER IR 7 PR SR W
FUT AR 5 I RSB R, AR L
WESF AT T AP o AT Ik LRI I VB TE
B 5 8 K O T R B /Y B 24 W 4R it O
fi] (5859 i

10 ZEit5RE

R 25T S A ERTE Y T R RR R . T4k
BT B BRI AT IR TR A SR 25 W 25 T
| o T S 2 PR AL, AL S P2 s DA 3 9 I I T )
KRR, ARG T HAPAm LT T 505 f
LYW R BT ), BR T AR ST T AL 2R IR
SRR AR IR K BRLL R S BEAIL R (4T A 25 B0 25 ) F
K KM Z S0 AR SCER Y < AR 7 32 (A B ] g
JE AR 2G0T A 19— A7 1) 5 2 TR
PRZE S BIBTFE AT LU 136 )T S (S Ik g -+
TR A (i T8 2 SR ) LA e 3 O 0F 5
1] 55 B B (e AR S L)) o e dh, 2R 52
SRl 5 N T A T TR R 25 T A AR ok
(4 5 J s B 5 mp == VAT I A9 R At AT 5 1R AR R
TR 25 T A BRI TR R DT ), AR, LR AIESE
ATIRAFAETE Z2 DR, HE A0 A 1R 25 S S W 7 1
b YR ee IR TN S R N S 2 S e o N E s
FIRE PR R P2 A ST A e e A FIAILTR] B A AT 45
BEAN , AR 25 W) T A B AR AE A AUR R T 1 3d
JUANTT i, SRR 25 0 K T B[R9 SRS
ST AR R H B WASTR] B4 # E R FAS [ ) 3
W T Ji 22 8 O HIL At BIF 5 LA R B 5 R 245 4 2 D
LAl

S

[1] Raja SN, Carr DB, Cohen M, et al. The revised IASP definition of
pain: concepts, challenges, and compromises|[ J]. Pain, 2020, 161
(9) :1976-1982.

(2] EER,HWIE, 7B A5 BRI iR R A e ) - OBk 2% n]
[J]. hAEpRER2: 245 ,2018,38( 1) :4-7.

[3] Montinari MR, Minelli S, De Caterina R. The first 3500 years of
aspirin history from its roots - A concise summary [ J]. Vascul
Pharmacol ,2019,113:1-8.

[4] Jensen TS. Anticonvulsants in neuropathic pain: rationale and
clinical evidence [J]. Eur J Pain,2002,6 (Suppl A) :61-68.

[5] Kremer M, Salvat E, Muller A, et al. Antidepressants and

gabapentinoids in neuropathic pain; Mechanistic insights [ J].



TRINEERL 224

J Xuzhou Med Univ 2024,44(2)

-85 -

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[19]

[20]

[21]

[22]

Neuroscience ,2016,338 ; 183-206.
Zanos P, Moaddel R, Morris PJ, et al. Ketamine and ketamine
metabolite pharmacology: Insights into therapeutic mechanisms
[J]. Pharmacol Rev,2018,70(3) :621-660.
Russo AF, Hay DL. CGRP physiology, pharmacology, and
therapeutic targets : migraine and beyond [ J]. Physiol Rev,2023,
103(2) :1565-1644.
Markham A. Erenumab ; First global approval [ J]. Drugs,2018,78
(11) : 1157-1161.
Zhou W,Ye C, Wang H, et al. Sound induces analgesia through
corticothalamic circuits [ J]. Science,2022,377(6602) :198-204.
Gu X, Zhang YZ, O’ Malley JJ, et al. Neurons in the caudal
ventrolateral medulla mediate descending pain control [ J]. Nat
Neurosci,2023,26(4) :594-605.
Grandi FC, Baskar R, Smeriglio P, et al. Single-cell mass
cytometry reveals cross-talk between inflammation-dampening and
inflammation-amplifying cells in osteoarthritic cartilage [ J/OL ].
Sci Adv,2020,6(11) : eaay5352.
20 A MR SE TR LA IR SR AT T iR T M
PRSP PR BB AL (3E30) [J]. P BER R (3
) ,2023,10(4) :448-460,524.
Schneeberger M, Brice NL, Pellegrino K, et al. Pharmacological
targeting of glutamatergic neurons within the brainstem for weight
reduction [ J]. Nat Metab,2022,4(11) :1495-1513.
Woolf CJ. Capturing novel non-opioid pain targets [ J ]. Biol
Psychiatry,2020,87( 1) ;74-81.
Eisenstein M. Treading the tightrope of opioid restrictions [ J].
Nature,2019,573(7773) :S13-S15.
DeWeerdt S. Tracing the US opioid crisis to its roots [ J]. Nature,
2019,573(7773) :S10-S12.
Olson KM, Lei W, Keresztes A, et al. Novel molecular strategies
and targets for opioid drug discovery for the treatment of chronic
pain [ J]. Yale J Biol Med,2017,90(1) ;97-110.
Obeng S, Hiranita T, Leon F, et al. Novel approaches, drug
candidates, and targets in pain drug discovery [ J].J Med Chem,
2021,64(10) :6523-6548.
Stanley TH. The fentanyl story [ J].J Pain,2014,15(12) :1215-
1226.
Soergel DG ,Subach RA, Burnham N, et al. Biased agonism of the
p-opioid receptor by TRV130 increases analgesia and reduces on-
target adverse effects versus morphine; A randomized, double-
blind, placebo-controlled, crossover study in healthy volunteers
[J].Pain,2014,155(9) :1829-1835.
Ni Y, Gao H, Ouyang W, et al. Pharmacokinetics, metabolite
profiling, safety and tolerability of YZJ-4729 tartrate, a novel G
protein-biased p-opioid receptor agonist, in healthy Chinese
subjects [ J/OL]. Front Pharmacol ,2023,14:1295319.
Shi R, Chai Y, Feng H, et al. Study of the mass balance,
biotransformation and safety of [ '*C]SHR8554,a novel p-opioid
receptor injection, in healthy Chinese subjects [ J/OL]. Front
Pharmacol ,2023,14.1231102.

Hou Y,Zou G, Wang X, et al. Coordinated activity of a central

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[33]

[35]

[36]

[39]

[40]

pathway drives associative opioid analgesic tolerance [ J/OL]. Sci
Adv,9(6) :eabo5627.

Dart RC, Cicero TJ,Surratt HL,, et al. Assessment of the abuse of
tapentadol immediate release ; the first 24 months [ J]. J Opioid
Manag,2012,8(6) :395-402.

Grosser T, Woolf CJ, FitzGerald GA. Time for nonaddictive relief
of pain [ J]. Science,2017,355(6329) :1026-1027.

Zhang G,Cui M, Ji R, et al. Neural and molecular investigation
into the paraventricular thalamic-nucleus accumbens circuit for
pain sensation and non-opioid analgesia [ J/OL ]. Pharmacol
Res,2023,191.:106776.

SCHEERZE ZRARSF SRR YT M BUR B R BT kR [T].
o [P B 2 A, 2023,29( 7) £ 484-494.

Neubert MJ, Kincaid W, Heinricher MM. Nociceptive facilitating
neurons in the rostral ventromedial medulla [ J]. Pain, 2004, 110
(1-2) :158-165.

Karoly P, Ruehlman LS. Psychological * resilience” and its
correlates in chronic pain: findings from a national community
sample [ J]. Pain,2006,123(1-2) :90-97.

Tu Y, Zhang B, Cao J, et al. Identifying inter-individual
differences in pain threshold using brain connectome:a test-retest
reproducible study [ J/OL]. Neuroimage ,2019,202:116049.
Meijer TA, Vanasse M, Nizard S, et al. An atypical case of SCN9A
mutation presenting with global motor delay and a severe pain
disorder [ J]. Muscle Nerve,2014,49(1) :134-138.

Nestler EJ, Waxman SG. Resilience to stress and resilience to
pain: Lessons from molecular neurobiology and genetics [ J].
Trends Mol Med,2020,26( 10) :924-935.

FHZE BRI SHT, . R BRE 5 R S R D B 2 A )
FHLRIRIBE T (). FE 0% BR 2k A, 2022, 28 (8)
571-581.
Sawicki CM, Humeidan ML, Sheridan JF. Neuroimmune
interactions in pain and stress; An interdisciplinary approach
[ J]. Neuroscientist,2021,27(2) : 113-128.

Fiore NT, Debs SR, Hayes JP, et al. Pain-resolving immune
mechanisms in neuropathic pain [ J]. Nat Rev Neurol, 2023, 19
(4) :199-220.

Zhang Z,Cai YQ,Zou F,et al. Epigenetic suppression of GAD65
expression mediates persistent pain [ J]. Nat Med, 2011, 17
(11):1448-1455.

A, R R 1 3 UL £ VA L 1R K R 2 B
WAL []. 25 3E %, 2017,41(5) :330-339.

Wager TD, Atlas LY, Lindquist MA, et al. An fMRI-based
neurologic signature of physical pain [ J]. N Engl J Med, 2013,
368(15) :1388-1397.

Abdallat M, Saryyeva A, Blahak C, et al. Centromedian-
parafascicular and somatosensory thalamic deep brain stimulation
for treatment of chronic neuropathic pain: A contemporary series
of 40 patients [ J/OL]. Biomedicines,2021,9(7) :731.

Feng Z, Chen M, Shen M, et al. Pain-CKB, a pain-domain-
specific chemogenomics knowledgebase for target identification

and systems pharmacology research [ J]. J Chem Inf Model,



- 86 -

TRINEERE R 2224

J  Xuzhou Med 2024,44(2)

Univ

[41]

[42]

[44]

[48]

[49]

[50]

2020,60( 10) :4429-4435.

Vatansever S, Schlessinger A, Wacker D, et al. Artificial
intelligence and machine learning-aided drug discovery in central
nervous system diseases; State-of-the-arts and future directions
[J]. Med Res Rev,2021,41(3) ;1427-1473.

Wang D, Pan X, Zhou Y, et al. Lateral septum-lateral
hypothalamus circuit dysfunction in comorbid pain and anxiety
[J]. Mol Psychiatry,2023,28(3) :1090-1100.

Ji YW, Shen ZL, Zhang X, et al. Plasticity in ventral pallidal
cholinergic neuron-derived circuits contributes to comorbid
chronic pain-like and depression-like behaviour in male mice [ J/
OL]. Nat Commun,2023,14(1) :2182.

Zhang Y ,Feng J,Ou C, et al. AQP4 mitigates chronic neuropathic
pain-induced cognitive impairment in mice [ J/OL]. Behav Brain
Res,2023,440.114282.

Sun H, Li Z, Qiu Z, et al. A common neuronal ensemble in
nucleus accumbens regulates pain-like behaviour and sleep [ J/
OL]. Nat Commun,2023,14( 1) ;:4700.

Zhou W, Jin Y, Meng Q, et al. A neural circuit for comorbid
depressive symptoms in chronic pain [ J]. Nat Neurosci,2019,22
(10) :1649-1658.

Zhang CK, Wang P, Ji YY, et al. Potentiation of the lateral
habenula-ventral ~tegmental —area pathway underlines the
susceptibility to depression in mice with chronic pain [ J]. Sci
China Life Sci,2024,67(1) :67-82.

Dong Y,Li Y, Xiang X, et al. Stress relief as a natural resilience
mechanism against depression-like behaviors [ J]. Neuron, 2023,
111(23) :3789-3801, e6.

Dai W, Huang S, Luo Y, et al. Sex-specific transcriptomic
signatures in brain regions critical for neuropathic pain-induced
depression [ J/OL]. Front Mol Neurosci,2022,15:886916.
Nguyen VT, Hill B, Sims N, et al. Brain-derived neurotrophic

factor 156265 ( Val66Met) single nucleotide polymorphism as a

[53]

[54]

[55]

master modifier of human pathophysiology [ J]. Neural Rege Res,
2023,18(1) :102-106.
Wang CS, Kavalali ET, Monteggia LM. BDNF signaling in
context ; From synaptic regulation to psychiatric disorders [ J].
Cell,2022,185(1) :62-76.
Martinez T, Mariscal G, de la Rubia Orti JE, et al. Efficacy and
safety of pregabalin and gabapentin in spinal stenosis: a systematic
review and meta-analysis [ J/OL]. Front Pharmacol, 2023, 14,
1249478.
Pu ZH, Peng C, Xie XF, et al. Alkaloids from the rhizomes of
Ligusticum striatum exert antimigraine effects through regulating
5-HT1B receptor and c-Jun [J]. ] Ethnopharmacol,2019,237.
39-46.
Wu H, Wang P, Liu M, et al. A '"H-NMR-Based metabonomic
study on the anti-depressive effect of the total alkaloid of corydalis
rhizoma [ J]. Molecules,2015,20(6) :10047-10064.
VEFT0, Wr/ME, 22 Ha 4, 45, BT B E 0 & i i e it 6
JIBEUR AT AE I (BE30) [J]. FF SRR 2Y (3E30) , 2023, 3
(4) :285-295.
Zhao ZQ. Neural mechanism underlying acupuncture analgesia
[J]. Prog Neurobiol ,2008 ,85(4) :355-375.
Kozel G, Leary OP, Losee Y, et al. Trends in engagement with
cognitive-behavioral therapy for chronic pain conditions after
referral [ J/OL]. Transl Behav Med,2024,14(3) ;:179-186.
Smith TJ, Wang EJ, Loprinzi CL. Cutaneous electroanalgesia for
relief of chronic and neuropathic pain [ J]. N Engl J Med,2023,
389(2) :158-164.
Tang YL,Liu AL, Lv SS,et al. Green light analgesia in mice is
mediated by visual activation of enkephalinergic neurons in the
ventrolateral geniculate nucleus [ J/OL]. Sci Transl Med, 2022,
14(674) :eabq6474.

Wris B #3:2024-01-12 & 1E H #:2024-02-06

A GRS



