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Current status of treatment and drug discovery for neuropathic pain
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Abstract: Neuropathic pain (NP) is a medical problem that has been bothering human beings and seriously
affects people's quality of life. Although great progress has been made in the study of NP in recent years, there are
still many patients who are ineffective to the existing treatments. At present, drug therapy is still the main method
to relieve pain, however, adverse drug reactions has hindered the curative effects of drugs. It is extremely urgent to
find new drug targets and reduce the adverse effects of existing drugs. This review will mainly describe the current
situation and pathogenesis of neuropathic pain, effectiveness and limitations of existing drugs for treating neuro-
pathic pain, and the current status of drug discovery.
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Figure 1 The main mechanisms of neuropathic pain. Various stimuli lead to nerve injury, which in turn triggers ectopic discharge and

induces peripheral sensitization. The nociceptive information is transmitted into the spinal cord by A and C fibers, integrated by the neurons

in the spinal cord. Pain information is projected to the thalamus through the limbic system pathway, spinal reticular tract-dorsal column

pathway, and spinal-hypothaiamic pathway, and then projected to the cerebral cortex to perceive the location and intensity of pain. The

descending pain information is projected from the amygdala and thalamus to the peri-aqueductal gray matter, causes the activation of the

norepinephrine A5 and A7 nuclei and locus ceruleus, finally arrives at the ventro-medial medulla of the medulla. PB: Parabrachial nucleus;

LC: Locus ceruleus; Am: Amygdala; Th: Thalamus; CC: Cerebral cortex; NG: Nucleus gracilis; CN: Cuneate nucleus; PAG: Periaqueductal

gray matter; A5 and A7: Norepinephrine A5 and A7 nucleus; RVM: Rostro-ventral medial medulla; DRG: Dorsal root ganglion
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Figure 2 Diagram for therapeutic targets and drugs for neuropathic pain, including ion channel drugs, GPCR drugs, and NSAIDs, et al.

Each drug in the box corresponds to its associated receptor. CBR: Cannabinoid receptor; THC: Tetrahydrocannabinol; VDCC: \oltage-gated

calcium channel; VGSC: Voltage-gated sodium channel; TRPV1: Transient receptor potential V1 channels; ASIC: Acid-sensing family of

ion channels; P2X3: Purinergic receptor P2X ligand-gated ion channel 3 ; MOR: p-Opioid receptor; TCA: Tricyclic antidepressant; SNRI:

Serotonin norepinephrine reuptake inhibitor; CGRP: Calcitonin gene related protein; SP: Substance P; Glu: Glutamate; NMDAR: N-Methyl-

D-aspartic acid receptor; AMPAR: «-Amino-3-hydroxy-5-methyl-4-isoxazole-propionicacid receptor; GPCR: G-protein-coupled receptor;

NSAID: Non-steroidal anti-inflammatory drugs
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WUZE AT DA AR F T 2ok, S 2o bR i, 1 24y
¥ T 3R B4 5 I SZ 28 (nociceptive receptor) 2
FABY, BB Ak, 3P I A 4 2T 2 7 1 1 TT R R KO
e F AR A AR T BUAN R TE B IED, DT AR X L
Y SR PAREUL . BORGER ERALIR K 1 h (8
JEI F- 30 min) M 25 30T 4ERE 3N A, A R R MR, &
LA RSO A IR AN ZL I . E 2 SRR B
B, ASH TR 7 1 22 ER PR P R, AN K AT RE G
—RIRIT M, WA TR AR, B A
7 RAEA BB
3 MAREMKRERNAYLINIRK

B T 1 20 BRSO M AR 2 =R K
I, BT Bep 22 93 R A 50 119 245 4 K T 32 AR T 24
VIIT R B B M R, R ik 453 24 W 8 il — v T R 7 o 8
JE S S E Y i e R IR S W IR R AT 7L (B4
PP AE R 2B ) A IR ) 7T R ) — I R
TRER B B — A IR T2 A S R 1 22 B R T
R AN 2 PR AR

250 R I R ik 25 W I D S A 5 I PR HIT AT
T BT ERIE A IR RFIRR. SiBETRiLE LAY
RIS BOR AE PG I — TG RR, 4k
RN A AEYE B UL K B AR S e R R A
B e B AR E B AR TR 2, BAT e RO
PUE SRS, O 2 N T AR BEELT,
B T R 24 0 1) e 30 R R a2 = R A ALY g R A
28GR0 S 4N B AR R AR & e T IR L A . B
JRAHP e AT I JE B B PhARIE, T ERM&
i (dorsal root ganglion, DRG) 514 ) Jp5 # A= #i 2%, m]
i 2B 10T 22 AR 5 I 259, LR B BT R 2 B
PR PRV BRI 29 P I 106 2 o I PRI S22 3 2 3 4y
W58 5 T4 B W 0o) w093 B 1 2 98 s A A 2 ) A 2k ek
Feaz st RZIEHUT, 20 BE M 2 P 5 2 )
48 JLAE 1) I PR % A o R () e D . Rk, S5 4%
SRt 5T 7 1) AR B B 1l 0 B O T IR IR B T . I
Iri) 1 P 2 I R B BRI T T R R A R B Y
It — Do I LRI B TR AR T, W AR N B
B 2 (botulinum toxin A)BI, A AU P8 8 K i ) 1 8
F T 2 gz 22 s WLk ) B A, (ELZE I PR A8 FH i 72 Hh ke
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PHBURAE H Je T2k 77, B it AU R LA
TBOR T 7= AR B BRLR RIOR, F o A RY TR B B & I B L
il AT AR T I URA 1, AR Ah seBeat s R B, AR
PR B R o B I A 2R R RS BRI AR A T
JHAJET (41 CGRP P 5 A2y 2 BR) 1) 43 WA T 7= A= ) £
AR FHES 34, i A AT T S R i 3502 R L AS [R] A
FIT A, BEME AR FEOR AL 7, #E—8 T i
VB FEATL, BE 47 b S5 T 44 420 0 0 i P G ) S ) ¥R 9 7 1290,

PRI A SR, T2 LAY
AL, BT B IE A GPCR 2 bb 5 5% £ 1 0 KRB
H TR 22 S8 1n) #2205 B RV (SR AU N TS
YIIEAEWE FEFF K, A9 DL ES i 3E AT GPCR P 2K #E A
IEED
31 BFBEXAY

B TE O S 2R A PO A I I R, S
R ERME R R AR R R B VIR DG . BT 2 PR AL
B A R ) AR AR, Hrh S H ]9
BT IEIE (B BRANES) O ] T I R U
il ¥ (acid-sensing family of ion channel, ASIC) DL &

TE R BRI 254 1 I R ATF 9

Nav1 3 15 . 784 75 i 22 995 B 2 vh i 1 2 il
oK 1 WF 9E A, T AU Navi.3. Navl.7. Navi.8 Al
Nav1.9 T I 5 78 J4 e A% 330 B vk 7 o 24 P eI,
H AT, FH T ) b 22 05 2 9 05 10 24 9 0 9T 24
(RS PEF) R PO R 4 (3P HE) R 3 R
7 (R 22 R [RL) 347 5 34 495 1k 40 36 3 L BT 771, 6 X e
259 B 5T R, G0 R T S A AR 25 R U R
(oxcarbazepine) 5 -~ & 78 V97 R0 L H A R SR
N, CHEHER IR TT = XA AR ) — LA B 241 .
AR, 3% £ 1% Nav1.7 FH W55 (BI1BO74)8 A1 Nav1.8 fH
W7 71 (A-803467)1° vz B FH I AR F 72, BT 75 12k
— B A AT IE U8 IR R

W FE R B, 101 22995 B 1 0 5 65 B8 P9 I 2 DA
o, Ho N BYAN T BUE5E M AE LA R . #Em N
7 45 3 3 1) B BT 77 5% %5 U5 K (ziconotide) ) Bk I il
fHsel T 7Y 45 5@ 16 FH W ) 2944 4b T Il IR BT BF 7T
BT, SR, AR X 4 E Y BEL T ) R A 5 U S
o B TR B AR HE YR T A0 & B R, B
Je P i T R IE TTO BIE R IR 25, DRI, T R i B
N 2 % T 20 450 3 0 0[] 2459 2 A ok 32 LA 2 U5 1) o

e 3 1 PN A TE A1, DAER B TR IE N R g
YA A& 2 O8I, g T SC R 4R T AR 1) KCNQ2/3/5
(Kv7) 338 T 75 75 5 B I (retigabine, RTG) B & %
ICPH 22 T 0 A VRS, HLTE 2 PP BT A 28 WFL AT 8

1 W7 TREK1 (TWIK-related K*channel 1) j& " il 44
9o 11 D% S 0 EL TG BT REAS R R3O, 3 Sy i 4 g B
PR BT IR T SRR .

P M3k T AR R A2 S B A 2 e T A 117 %
i, TEAR B B R b TR AR R
& (NMDA. KA F1 AMPA) FH #7 57 (radiprodil. LY-
382884 I NGX 426) W] A3 R 2% fif 7 Jat0), {H H Fir75 &k
TG R AT A FEBY Br o b, SR AR H =4 (2R, 6R)-
HNK 7E 35 84 o 2 7R B B8 S R B8 RO, 7T RE AR
N R I PR R8T B 25 A, g N A2 A R A Ol T
(TRPV1.TRPV4.TRPAL #l TRPMS) 1£ #] 4% & ¥, 1t 4
JCRS IR IR TR T2 3R . B R
(zucapsaicin) & K 28 B 1A B =0 5 40 1A, H R
A U (R S2 0, B 2 B R A, X e R 1
PRI AN SRR AT R, A T O BORGER B AR e
B B A, BRSO TRPVL IS S it & T 2%
Ff o PR TR UK S T IEE )2 A TR AR A
JG, TEHAXFIEE RS0 1P AL B e B AR, v
SHPTTIR BB 2 1 (PeTx1) 2% FH I ASIC1a ] 5 %
PRI PR, ARk BT ASIC IR K 7% R (amiloride)
T AL AE VG T B IR, w2345 i 2 B R 1
ATP, F ARy — 2 i Bew o 5 1 5 K32 4% 1 P2X
ZAR GG AT A T I B, B ORT P2X, 2 A 1 B
(A-317491.RO3 A1 RO4) T &7 Hi B A BRI AE H , [F)
i} K # & (emodin) 1 E HL 2 (osthole) 45 Hh 24 i i
1B P2X 32 A48 35 . Bribz 4b, HAh B 18
TE R SZ A (41 GABA 2 AR A H 2R 52 7R %) B B iE
SeEk 2 80 S A E RO AR O . Rk, SE S
T T 4K BE TR B 0 U Y 7R SR A B
97 1) EE AT 5 7 1)

3.2 GPCR###)

PR JE, B tn IR 48 B ST BV R, 40
A2 Pl A IO IR R T 2 5 e 4 T M e 22 e 1 U,
XA K Z H0/E T GPCR. GPCRFHRE %, MLk
WO H R R) 8B (M ZE) B ERee 2
R EAER Ak 2 R R Z R I 2 1k | R
ik RS2 A& K BR & 5244 (cannabinoid receptor, CBR)-. i
T RE 2 S VRS 52 AR A 1 2 5 b 48 5 BRI 9K O 1) T
W7o P, GRCR TN BT L /AN 1 25 ) I AR HE A

BB AR R A1 AR RE 2R 48 1AL 22 b 0 3
Jo, 8 I R RE A2 A [ FE A S AR (M 32 44) AN
JHBRZ 1 (N Z1K)] 4562 5% IAE. TR, 4
M 524 0 B 2 1IN 4k, 17 BEL BT B <= PR 3, H A
P FRME M1 2 AR Eh 75 PPBI ik 2 T 1697 #h 9%
PP, R R AR AL S A 1A
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FAE L, BT T PR 6 SNRIE A — 28 1595 25 B il
SR TR R G RIFEURIER . B ATIRIR b&xF
HERE R R PEE SAEE: B E IR 24k (adrener-
gicreceptor, AR).5-HT 52 1k . £ [ Ji& B& 52 4 il 41 ik 52
e B LRERZHRELHMIER, Lo AREF S5
I8 OE A%, I R 2R B ap-AR BB 71 AT 4R 5E (clonidine)
AT EFEKIE (dexmedetomidine) 7] B I I 4% 28 & 1)
Ji e B, FLE A a,-AR B5h 57 rezatomidine 1 EL1E N
I PR 1R IS B Bel, AR '8 bR 3R 24k, KT 5-
HT 2 AR 75 508 T IR T 4 B0 22, AR A AR L 2
R F 5-HT 2R MR 28, H AT i 05T XF 1% 52 i
[ 24590 FH - 4o 22 9 B PR 0, (R, B-HT 244 1 1E
Mg — BN, 5EHE EREMS-HT AL, £
E e 7 9 R IR BT 2 R b, Z Bl R &
B b R 2R G0 A0 A 5 R I A7 (M LR Y R, 7Rt
Fenb b, AE T 2 E% R S0 R0 PR 25 40 22 HJE i iR
(bupropion) R 6 B A 16 I #2283 B A R 1R T AL 24
T, G e 52 AR AE P VR % TR VR P AR O T S AR
Bl P AL 2 AR (H,) #5957 AZD-5213 il ABT-
652 AR BT A, T4 F Il PR 1R EG  BE e, H Al
B R PR e AR 4 — B P A O ) ) NS 18283 L i it
K, 3B I H] NAS-HT 12 E R ) F 3 B, S5 7R o 5
BRI AE FHEEL, I 9K R 2 524K (angiotensin 2
receptor, ATR2) 7£ N K1 F &t & o |7z %
i, FLTE F 20 05 L P 0 R R4 TR I ARG bk
UESE, Y61 ATR2 £ 1 77 EMAAOL £ 417 R 2 Jim 18
PR 8 TR R I R T (T 52 P R AR TR, Py IR

& (CBR1 1 CBR2) & H: 4 i 14 Be A4 LA J 2 b ixX L ic
G B RR IBGLE R . H BT SE A BOR F IR E R 2
AP 3T SR WS 3 38 A S 1) TS KRR 3R 2 4, 7EARF s L 21
PA A P R R PRR R A AR o 7 1 22 B A T I
PRATIEFE AR B, 33 14 KRR 35 52 44 2 (CBR2) 3l 7l
(A-836339)[°01, Fa ik B H il fig g (KML29) A1 i 177 R 1k
iz 7K fifi Wi 470 1) 751 (URBS597 A1 OL135)B52 ) (& R HY i
RCEIRAE, BLAh, R IIRIRR 2R SR 25 AN Fr A7 AR
B F) R A X P 2R 25 & 80 23 e SR IBER IFTR
7RISR, BBy 52 A BE AR - DINHEJIE 52 442 (OPRLY),
BRI S HE B ARG 17 B o 25 245 470 ) A4 i 1 0 FG A Pk 1R 2454
(AN B B2 T A AR, i 2 B0 24 cebranopadol /2 A
WE Jok 52 A R0 - Bi] 52 4 B Bh 71, 24 IE SE A Bh A
B SR R B R, AT DL T 2 B R R IR YR
T8 -0 SZ AR S AR BT Atk £ (tapentadol) A
o i 2 (M TR, & — BT B U6 9T 4 42 0 B K
I 259, DR AR P AT i D 22 kR AR L, fR R

MOR #8771 NA B, B 5-HT 240 A 1R
NFIVER, 5D Z A0 LR > 1A RIRBY, A —FhaE
BRI IR Zea, Ak, Hih GPCR 12 5%
IR, QRS 324K P2 X JR-P2Y T, ML ) P2YT7
244 H 45 B GSK-1482160 T 7E 32 4 #7742 J=)
BURAE FH, A SO IR T A2 E M PR R B S o
4 BLEMRE

1T, il 2 6T 4o 225 HE P A0 1 A R B T,
TR A OCHE S DL IR YT A RS IR R . A
SCHRE 5 B i ALk S, E AR T IR T M AR HE R
I PR 22 it 1B 24 R A T O R B B i B . e
Nav1.7 1Py M KR = R G2 B Al EL B /T 5Li6 T
B, g R PE Navd. 7 BH W7 77 F CBR2 33l 77 A B2 i
NEBBVEIRZAY . (A2 H TR BITAYNARKR
S FH 1 GUATS AR A B G, VF 2 88 1M 4
PR AN AR BN RORIT TE, FERIT AR AR
JREAR AN G W FE PR IG: FD 245 42 A7 2 BB B8 1 B At o
DAL bk R B, 2 BT S A A 446 0 A 9 O T R AL
], - HOB B L A TR R MEIR T 250, AR AR
AR EEER, KA RGEFAERE. HREAS
{EL L R 8 1) 5 R L s R 3 259, B AT S A
TRIT AN JE 3R O8RS

EHTmk: RS T HREMX EHIERZE T CEm
BE L KA.

FIE RS A AR 75 A R 2R .
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