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[Abstract] As an important pronociceptive mediator, nerve growth factor (NGF) plays a key role in the generation and maintenance

of neuropathic pain by promoting peripheral inflammation, nociceptor sensitization, ectopic discharge, sympathetic sprouting and central

sensitization. NGF and its receptors have become important targets for developing drugs against various neuropathic pain conditions. Several

NGF antibodies and small-molecule inhibitors of NGF or the related receptors have been developed for the treatment of neuropathic pain. This

review summarized the mechanisms of NGF’s involvement in neuropathic pain and the progress in the development of anti-NGF agents, so as to

provide reference for neuropathic pain management by targeting NGF.
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1.1 HEEKEFHFERE

TEMRIE AR N, NGF EZ gl (4
FEE K. WURFNINAT L) NG oMW, (R
YR MR IE R s TE R BUAEHLAR N T AR
SRR 2 LT HE R A AF AT NGF, 2 R 58N NGF
B EKCERAR, M7 . S0 S5 L A I 4H i A b
RSN | JtEHE A ( Schwann cell ) | AEFZELIAE |
RN, A A5ARA S WL AR AR T KR
WNGF, AT, fEimiie, deReblista
o WA, NGF 15 2358 50 2w FLE A R %
DIMIG . FEALE A2 M R 414 ( chronic instruction
injury, CCI) " ¥§ i 25 45 41 (spinal nerve ligation,
SNL) 1 e izl U 4575 5 110 it 22 g 3k 5 e 3 4 A5
AU NGF 25 K50 i, G R 280 B AR iR
# WNGF ik L. Hri, 18 CCLA SR 2 i vk
VIR AR A AR 2 B AR 2295 (dorsal root
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ganglion, DRG) ', #8751 " NGF & [ ulif% 5K F
Wi E . R TEST NGF ] 51 s s & K Rk
S L BRI R A, b PR R BT L 24 h, HL
MR RS 2 J, AR TS NGF it 3k 7
(e A ™. N NGF Bifkn] i 3% 2%/ SNL ., Bk
% & (streptozotocin, STZ) . CCI., i %30 43 5%
SRR P LA BRI EI : NGF B5H
Ik BFHEON L AR R HEE RN, JH NGF w]
RESETAYT 1 2005 BRI 1A RIOR IS .
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NGF X} 4 i S o EAA WU 15 VAT, e B 2R o
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RAT AN T 7345 NGF 321K NGF i 2 01 1 32 46 UL
FREE (240 A (tyrosine kinase receptor A, TrkA )
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G, SEOBURR U E B 3818 2/3 (acid-sensing
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(transient receptor potential vanilloid 1, TRPV1) . BfHf
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FRAZ A ", Prato 5 P ¥E DRG #Zot b % H—Fif
Fk et T Sz (R R 3 (CHRNA3 ) [y
ViEIEZ %, IR NGF A fgil i ERK1/2 S HLA
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22 TCFSTH 22 il AR M B8 38 1) 9 R S DB &
AR, PR KR SR SRR, RIS B 3
PRRGEFR, AL TS HRE ST NGF nl [ A5 Bz ik e B {5 Fn %
SRR SR, R E R A R AR R ST
Fomae ik ™, WP R NGF 52 1iliE %
IBHIE, S R IR 1 NGF il 5 % DRG £l 25 il il
UM Na,1.7, Nay1.8, Na,1.9 SEIK34 N0, iS5k
T 2SR PP, Na, 1.7 JEDH B BU RS 1 5 NGF
J&i, AP NGF 5300095 56 a2 5 *. R NGF $ifk
ALY 5 g Jevi #2800 v i A BEL IS S 0 ) T KRR R
AR AY (tetrodotoxin-resistant, TTX-R ) 438 i 19 5t
Rk S, R I =Y
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IEH ML PN DRG F507 1 32 S8 28 I A S e Jgent pf
270, ABWFSE R IUAE AL B P 22 3 SRR (spared
nerve injury, SNI) 45 i 25 9 B4 Y4 g 2 P 15 78 oo
DRG W A2 28 1 2 0F AR ph 40T, T8 UiE Ik
S5k BT B 2 D e vl s IR ZE A I AR, 52
it Foh 22 5 FEAME R B, NGF 5 58 Jlod 28 28 10 A7 %8 1)
WEF, JH NGF H:H A/ B 45 1 CCL LAY DRG 4
AR 28 2R = TR AR B/INER, BLAHRS R ORI AR
oA A A s e Y5 R P R R 4 1 2/9 (‘matrix
metalloproteinase 2/9, MMP-2/9 ) #1I il 5] #1 #] NGF %
PRFERS S EYE NGF KETH R, Al & KRR S
M ZE, (R UEHLMOR B SO BRI E P LAERFSE
FW . SH SR NGF n] i o i sg JJoph 28 254 &
5 BRI 0 A A SRR
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NGF 5HAZ{& TrkA 254 AR S G AT N ALk A
JLN, Wil iskn 2 DRG IR, A dF Ik aesm ol 22 o ke
T4 M 25386 5 4 SP. CGRP il BNDF 5 A g
B, STEAMEITR MG IR SZRE S, B InEEE
MZ A, BORSEES P N-H13-D- R H R

( N-methyl-D-aspartic acid, NMDA ) 32 {4 i 1% & 1 i,

TR AL P DGR 3R, WF 5T 7 BDNF W] 38 5 28 fi 5
f5 NMDA Hi 3, i F NMDA 37 & ) il 77 MK-801 AJ
BHWT NGF 5 S (1 i 0 . BDNF b Al i 4 4 3t
sk (K'-Cl” cotransporter 2, KCC2) S5 T/
e fr, SEEETRRAM (30) HaRmiE ™4 2%
PG, AR kPR AL Y

2 ATHEZEKETFHEREYT X

RN, 0 NGF R A2 K] A 38 i 2 B
PEV . 35T NGF M Az (R0 2454 3= 25 238 18 FH K
NGF, 45t TrkA SZAAF (50) p75 524 MHIMIA TrkA
ARG P N2 NGF/Trk A T i %45 SRS T A A OC 25
2.1 #HEEKEFHhE

R A B T A v 38 3 B 1) 255 e S AR 1 ol
HAEYYRE, WA ERATF PR ER . BHRCA
Z R NTEAL NGF Bsg BEHUR IEFE ST RIS, T
YRTT B T R B b 205 B E B SR PR . W B
s FIE R B tanezumab W] 5 35 8% i W PR s M A 2505 BE
PR . R e st 2 (TG IR ) Mg
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PETIER (& FIRER, wamamEdgm) (I
Wi AR ) PN SR AN R & A NGF B BT
fulranumab F] 28 fifb PR 75 PR #2000 BRI B0 M etk T
e (TG PRI ) B2, (EXFAP R 92 ) s w22
e S A i e p 2 s DR BY. NGF B (e ki
Lo RRVERT, ST R BB A Y NGF Brik R &
IWHIIBER N, 2 R50 R EMEIfER ), 1
I AR 56 b & B NGF TR ] 3 B0 29 A4 A I 56
s PSR RIVE T, H NGF Hiiis S0 555 i R A2
550 Bl FH I ] 2 OE ARG . Ik, NGF g pEdiik
(RGP I FH 16 A o i — 2D IS
2.2 WEZEKETF /IS FIDFHF

NGF /N4> T4 #4170, 4 ALE-0540., PD 90780 FI
Ro 08-2750, wJELHr Hb i A8 NGF 20 F-4h 25 Hg Fn e
MEFE S, S 3NGF/ /Ny FR AV IIESS & TrkA 32
K p75 B2 4K, MMM Hl NGF AE #2835 vk 7 R
NGF 5 TrkA ¢ p75 (9 45 & ¢ 45, A 5 X7 NGF & [
ANFZEA I TN F 36 ). NGF loop 4544 = & 1]
A5 ORI B2 S K T 1Y loop Z5 AN HAG 325 5, X
F AR 1) loop Z5F FT & 14X NGF (feE 54, an
PQC 083 P f[ 454 NGF loop-1/IV45#958, Himk NGF
{9 ICso 2 7 umol - L™, Kennedy 2 % 38 33 43 % 42 #ll
TG FIRIRFE R Z B, BVNP 0197 nf 454 NGF
loop-1I/IV 24 a4t &3k, % NGF il R R 1k 40 FE SR 44 )

(IC5=90 nmol-L") , T NGF # il 5] ALE-0540

PD 90780 /% Ro 08-2750, {H HTHij NGF /Nyl 5135
AT R RTIFE B EL
2.3 Ak

NGF Bk 5~10 N R4l sl s ik, mI s
NGF 3% 4 TrkA B p75 32 R 45 & A0 53, W00 309 )
NGF Filff5*5. D3 UK ( —Fh NGF fllik ) J&—Fh
#r TrkA BARFCAR, TG NGF B H RT3 TrkA 24k, 76
NGF /e Al 455 NGF i, Brahimi 25 ™ i b2
JE 4 2 B D3 UK, 15 2125 NGF —RIKIE
R G, FRA 1ss, J5#& vl BHWT NGF 454 TrkA,
HIC,, o 5 pmol- L. KUk (NGF REFERT ) it 448
B HEEAS M5B A6 NGF A= 4)2£ T g2 ¥ & NGF
PURFAEPIRI M FEZE 75, HAT NGF SUKH T8 57 #i
LR HRPEPIR AT AL TG R AT Bt
2.4 TrkA Hilk

TrkA HU A ] 5o 48 5 P25 A TrkA s BRER (1 FE
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SR TrkA WEEBERR AL, BHWOH T 558, A
SCHRHRGE, TrkA s pEdL/A MNACL3 AIA 6% CCI
U5 10 Pl 2 R 2 i A R BRI, HOR B
A B AR SS B 25 KAl B0 B e LA A S R
A BY. 2015 4F Glenmark 23 7] £ji ¥ Jié TrkA B e fE T
& GBR90O ( th Witk S ¥ Hiik MNACI3 fifA: 1ok ) 1)
|1 Y7 S o (B SN S22 STE R
2.5 TrkA /N3 FI

TrkA /N3 —F- 4 00380 42 5 P 2355 1 2 IR e v
JEURSFAY ATP {375, 07 TrkA SR Ak Mt BELIBT T Ui (5
S B, T A R BT A B R R PR, R
() TrkA FIRIXT Trk SR EPEIER S . BEE X T2k
RIS HOR I A S, Trk 25 1 BT - O AR S5 46 45 DL e 1
(R 3 T 250 A 25915 11 ( structure-based drug design,
SBDD ) HiARF Tt — I Al itk my/ N+
FTRIR BT ) R 2 ) A 4~ R DR e s g 437 A ) v
LA BA — @B R0Z Tek S50, 2l 750 m
it 456 ATP v 15 7E BERE XY il U LI i TrkA 34l
TWPE, Hirp AZ-23 ] TrkA 19 ICso /T 3 nmol - L™,
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adjuvant, CFA) 530050, HAUH/EHL TR K
SR G Y B A TR TrkA M HIFIEf T4k i
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%, 5 DFG-out #5255 (40 il 50 fif 125 6 2R, XF
TrkA S0 76 P, P XS Tk A 0 55 7 A e 19 4k
AW (1C5=9 nmol - L") IR, 25 7] & 3 2% fit SNL i
S 11 i 205 M 0 Y. Skerratt 25 MY DL TrkA
35 Ve SR BEPE SR N HR A, A XA R AT T
SBDD J — 2 5 1t #4580 ¢ FR BEAR KT Mg I mis g 2k
Wit A, st P-HEEE (AT ATP AR 259
SMHEZRIIGE ) G5 AT PESCR:, Ok A R PR 25 )
PADS /D% i pf 22 R GE R T CON RIS | B BIR
5 ) o HHh PF-06273340 ALK TrkA el i P (1Cso=
6 nmol - L), [ ifi 3 3 185 24 e 38 32 T K e
2GR . TEREHLSUR 0, PF-06273340 W] 95 i 25
SN S RS A Y, B IR R O I R AR 2
MIE RS, TrkA JEEIX. (juxtamembrane, JM ) %544
SR VR Y T S IR R TR T T DGR A, AR R
B, INTFArgEE T IM RS G -25 5 0 4%, %
G54 IXIAE Tk GG RO H] ey BE AT AR, AT I ek
FEPERY TrkA J050) B, A SCiRRGE, Array A R HF &
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(1) TrkA F§ S PEA IR AT 5 TrkA 524K TM G548 380R 5
Mgt A, XF TrkA . TrkB A TrkC 1% 1Cso 4351 K 2.7«
1303.7, 2 483.7 nmol-L" ™, [T /IR 45 24 ) 1T . 3% 2% fiit
BRI RFHAEIERI. I35, Genzyme 2\ w] #fiE
g — Fift Trk A 170 7 GZ389988, 7 4 1K ] 22 Hil A1 2Lt
LR 1 S I AR R v A 20 A RN G2 M OG0 90
FIRTHE S8R TG RIA%: (NCT02424942)
2.6 NGF/TrkA T il B 7
NGF 5 TrkA SZRE5S 00 1Y T (5 5 6045 Ras .,

Raf, 22245 0G AL R ML AME S5 08 5 g . 2224551k iR
P . IR MELEE-3 B . R O B 5, TEZ A
A B P AR B AR IR RARSE o, it
FE R A NGF/TrkA TF i 45 38 6 i 300 il 50 B A7 —
EMBERIER, (2R, Ak igiRiE T
JUAM5 NGF {55 B A AR, LATF A& 1)/ NrF
TGP e A WTE R T AN, Horp 1- Wi R A 2
(' sphingosine 1-phosphate, S1P) J& NGF | #1855 7
FZ—, NGF/TrkA/SIP {553 B 161k 7 245 3 30 1A
#2295 R ME K ( chemotherapeutic-induced peripheral
neuropathic pain, CIPN) W BEEEAER, NHZ Trk
0 550 0 3 43 2% i CIPN 5 S s it i ™, ¥ 4h
T 1-Wf R 8 2 B 52 (R W 78U 1 ( sphingosine 1-phosphate
receptor subtype 1, S1PR1) F5pi#| W146 F1 FTY720 A]
855 CIPN B SRR JAE , G2 il At 225 PR AT
H AT 0 2842 B0 15 1 Y. S1PR1 45407 FTY720
X 22 e A AR 1755 %) P 28 B A B A R AR
BTG ™

3 &iE

P29 BRI 22 R ph et g . AR R | R
AR, WRARET, VG H B A R0 B
fatFE . NGF J&—Fp s SR I, 75 b 4o B
I AR RS NE AR 05 R W R AE, GBI 2R T
T TE A7 AR 08 T B R A, AR A
FIBE AN 28 28 IR AR i X f ik . F & ¥ 1) NGF/
TrkA {5538 6 0 B0 2590 BN M ar i o8 G, H
HI A 0 2 o s BT AR AN 234 150 TR 9T
MRS, B2 FIRRAT SRS B . 5
BT R 2R T T P e R G A L, AL
A NGF & 80K, $1 NGF 429% 245 ) = 225 o BH
ST S ALV MPIR, hE T XA R 4 R

953t A 2019528 w3k 2




Bk, %. #EREBUHREPHEEKETHERRLAXEEADHLER | 115

SEIVER, Bk, DL NGF W4 kR TF & 5 4R
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AT 2 oz AR R B oA £ 53 B A R 9 i 2 2R T e
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