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Selection and establishment of animal models of neuropathic pain *
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Abstract Neuropathic pain (NP) is the most common refractory chronic pain in clinical practice and has
become one of the most challenges in public health. NP has a relatively high incidence, the mechanism underly-
ing the pathogenesis of NP is complex and remains to be elucidated, and thus there is no effective strategy for the
treatment and prevention of NP, which has a serious impact on the quality of life and physical and mental health
of patients. Therefore, it is necessary to further investigate the pathogenic mechanism of NP to provide more
evidence for the treatment of NP. The selection and establishment of appropriate pain animal model are a key
issue in the investigation of pathogenic mechanism of NP. Currently, animal models are mostly classified accord-
ing to the etiology of NP, which is not conducive to the screening, comparison and modeling of animal models.
Based on the types of nerve injury, such as single injury, persistent injury, systemic diseases or drug-induced
injury, we summarize the selection and classification of common NP animal models, in order to provide useful
reference for the selection and establishment of animal models for future NP studies.

Keywords neuropathic pain; animal model; allodynia; pain assessment
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NP IR EN 6.9%~10%, HIEH 55 EMa 2%
IR S R P A% AN AR 1R ©Ys B AR 095 8] BT 26
NP AN, HAIHMERAAME B TR . BT
NP RJiHmE 07T FRAMW, 7R AR AR,
[RI T 25995 N\ FR A2 375 o e R B R R 3 A T SR R,
i BRI R -5 R 7T A s s

NP 6 Z 6 8067 F B, H—RZY97 80F
A Y, AR HLEURALE] MR SE A B k.
R0k, JEF 5 87 A3 1 Bh A R 6 NP B0 AL
HATIRANF ARG+ HEEE . HAshHi L
MRIE NP RT3, sk A slisem .
WS G e Ems. e MR R TS, A~
I F-8F 57 38 0t 2 A AL 1 i 3 LU A5 DA B AR . AR
SCHIMRARE 2 Z A AR 7 2, s ki . RSt
B A BRI SIS, X R NP A
HIZN I BERN A KT B A5 iR, LU N Bh s
MIEPE SIS, ITAE H IR & NP 1)
SRR, R NP IEURHLHITE 7T B4 FL At

—. NP SEI 1% 5

LR R EL P, RKKSW5 NIEEH
8L, RERGE RS RS, & NP AR B4,
SRR, 1R IRASFUSEESE RG], (R H.
REZNPIMTHT NP #FIT, WRMAEFE. BHE. K
W JE B Al TR, Mg . H AT, NP
RO P F B 2 R mE Ui sh ),  HARA R R
TRFEE S BB, ARRE T AR FFR RIS T,
AT RFEARMTI . 5ok, MiiZRshit st A %
U T E PRSI SRR, (E T AIGIRE L.

Ubah, st Rl R © B E R, A
BE411% (spinal cord injury, SCT) #5741, ik NP K
SRISFAE RS BT, (B E R WU vt
7 T MERE SCI /N B H I NP (R L AR TR B,
AN, ANFEATT 25 S8 NP L Ih 3 A F e o A
ZEHG, WRERZ MRS . ITE S NP
MR, AR AL FR Y C5TBL/6 WETE/NER . CDI A
PE/IN R CL R R Ab B F) CSTBL/6 TEYE /N, NP &
R EO e P

. NP ¥ LB 1 5 2R 5 ik

1. B YA 2 45 R

(1) Bz Bk WLA ) 11 2 $i (skin/muscle-incision
and retraction, SMIR) %74

SMIR #  U f5 BL iy Flatters JT &, #6240 AR h
B Y) O 54N EME SRR SR 8, KR
FRel a4 A, R S8 M B AR,
F RIS BN S R ARJE 1~3 KEH
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DAV P A T R, KRG 12 R, &
MRS 22 K, RJE 32 R5E4VH k. Flatters i A
von Frey RIS NG (JERRME SR X380 PRAL
P, Ui W] SMIR Ji o i BT BE 5 A1 A B rh X AL
ORI MY, X B R AT AR S B A
e TE R A S 12 I I 5L . SMIR A% 8] 52,
VAL IR 7R e, i KA 3, T
SRR JE A I PR . LML T B 55 3 P A B JORE e
LB IR A S, BN R — P RS .

(2) A PE S SR FES (spared nerve injury,
SNI) %74

KB SNI A% 1 56 H1 Decosterd 11 Woolf #i& M.
RIGHEW 24 h) F1 6 MH, HERG R SRS X AT RS I
BFRSE. HE IR B B A A B . SNI K
YA R IR P RE SR A . QRN e S
BRI G @ R 5 A a1t Stk
ANEGIA G @ M AT B 4k FE i 28 1 2 BU
GERARA A O M, A, SNIT K B PR AR 1kt B
A IS A S

/INBR SN AR AL it HL 5 Fa 5 o Cichon 45 ™
RN, SNI/NERH I — 8. 7T S AH AL
IR AE L. APV . SNI/NRARE 2 KEPH B
VMR, /08848, BETE 198, H
FIRRE IR A T REH RGERT 8L BN RF AR/ R
WMAFE LI . Bilbao & " HF7C R, HEFAMN
S B, SNTZINBROAR S5 7 K H AL AR 5 A1V I8
R, RJE 12 R EE(E. FIAWFFERE, SNI/M
BT I 1 1 AL A7 AE DL A R B 1 5 A AR A1 () S (1)

BEEML, MG Eag kRS E 8, M
Z5N OFERE. FEAMYUMIREE. % HE
HEHG @ SNI A FLSE I 2 NP HUIEIREHE . SR1,
SNI #7 S8 fEph  F R 2 3045, S HERf HF
i R P 22 SCIC I J 2 AMI, - 75 B8 AT U 3R

(3) B HEd1% (spinal cord injury, SCI) F 7

A REWT A2 NP B W R R 2 —, %
B2 Y, EEEEE. EREEYIECEYL. e B
SERL. FRERE . BN EEMAERSE. B
Al 2R EA RS, MEE R AN, Rl
AfESEEEEA . ARJS 1, SCI K B BLE B2 1
BB I 8 B5ORD R A P i ), BRSER S 30
Kizshk & U9, R SCI 5 H EIwAE L IHA %,
AT BSOS AR R . /N R SCT AL AR
REaE. EAEMFRI, SCI /N AT H BB
BB, 11 NP AT AR LR S AL T,
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SCI [ 575 — R AL R AFAEVE S 22 5. SCI R oy,
T NP K BRI AR AE R S B, (8 A e R IR
MUBE A g 6 i 5 7, i ME B SCT /)N BR P 4= NP A
VT ®. seah, SCI il 4 7 i s 47 B
KK, FEIERE SCI i, HEEY TEEAS
e, HATRESym) Bafke, 0 BB B i .

2. R AP AR Y

(1) AeF #4818 14 & 38 % 45 1% (chronic con-
striction injury, CCT) 17!

CCI f5 % ¥ %% i1 Bennett fI1 Xie #ii8 "7, f& 41
T AU I SR, SIERME KM, A
L R Ah 26 R AR K Wallerian 221 U, H Hi47
Bz . RERRHIELINP 178, FEH
KA KRG 24 h MU R ABEG RS 1AL
MUBRI B A AR R A5 A0 I B A .
BAT DA R RE G R A B TSOEE BN SRR, RREE R
7 i CCT /IS BRAMATFE R i 1ok ORI i e e

CCI & B8 Bl PR 2 i AL, A (A IRl 28 P9 1)
REWRA, HiEFE, 5 NPWARMERE; B
YA IS 32 R, RER IR B AR ]G
SRR, St E RN, s ZasHL T 5l
ERRE SN, X 5 I RANZ 45705 £k 2 RE SN I S AH
7P, H A NP AL, g CCT AR
DI R AN R, A BT AN A U b 22 453 45 72
FEWAE, B FEBAT Y 2R CCLER ) H A
S G FL TR RIS B A DL R AL, & REh )
ITRFANERERR: BE RS RN hE,
Sl FHISTER: B AR LS AN F
BN, HUBORECA 10 SN BB &

(2) 2% 38 35 MR A £ 5 (chronic compression
of the dorsal root ganglion, CCD) 74

CCD # # 45 1 Hu A1 Xing 38 ™, BT
#2245 (dorsal root ganglion, DRG) Bi ## £ # 57 J& 5k
Ak RAE T BRI AL B R . RS 1 R OB HH LA
BATAFEAR, RIANUR S B AR g,
BRI, BUARME B 6 iR 255, RF 2 %
SR, nIEFS: 6~8 Ji . CCD HfEW M. sl F &,
AT OSAUMME 55 41 23 98 RE AN/ B30 18 18 R PRI R A
HAE PR, LA E 1 R RS R R s
CCD A e R B AMAWI R &AL NFEL HTIRE,
H. DRG #1487 Ml A 52 30 B 4 450 288 1 10 N1 A0
SR N A AR AL o SR s BN AN AR 2 Bl B
W s R AL, Bl S I E K AT AR H AN
el 7855 70 BMESS T SR FR HE R FLI, B4 T
IERERE,  H o) A 5 ke 55 ]
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(3) HMZ454L (spinal nerve ligation, SNL) 57!

SNL H4 # 5& i Kim I Chung $}i& 29, #i
TN IR R B R . — R RO S5 AL
L Ml L AL, KRG 1~2 REIHIRE SR, #H
SRR E R, RRS 4 AN H s B RREy P
G LA Mg, (B NP EREER . Kiso 45 ©°
TE/NER (Ls~Lg) FCENF%E 7 SNL #5228, A5 H I
MUBMOR R, HARJE 1 RIEJEAT N E SR, FRe
gL 24 H.

SNL IR IS ABA T J il i e 40 4 J th IR )
Jio SNL LA AZLEFLERAL A S5 FLt AR 7, T8
SN R 2ok B R M Z (A 1) 22 5 B D AR
P B e AT, BEAIRIR, AT R s
MRS 5 B I il N 75 DA i) 2 5 908 K
AEFITEYELL . SNL 2 1& VLA H47, EREAIXS & 2%,
NSRS A, HAA G R ARG,

(4) HE LM PEYE % R (chronic constriction
injury of the infraorbital nerve, ION-CCI) %!

ION-CCI #E8Y 2 H A s FH 583 (1) — X A4 5
YRy, 1 % i Tmamura 25 ®7 3508, SV ATA D) E
#B I AT, IR — N2 1 em KD
M GG TR , REETFHE05cm, H
2 fR 4-0 B LI AT 45 4L, MYRFE LB WAL S,
AL SR, R AR B 53 R B HLRF
12 K. FaT R, RALGMEBE T ZUIT
1l em, B#ERIETHEELSEI, SRR, BEAHAKR
B[R] 00 T S50 P ATL bR P O R0 B R B, R 28 K
VAR B DAL, T I PR b = S 8 52 i 5 | S ) 9
A, ERAEN R, REEREN . KBk A5 CCI
BIRRL, SHMBEAL G —, BUEMEZHE
EAR, FEEEREGREERK.

3. &G AMAd A

(1) Bl R 1 22995 BE 1959 (diabetic neuro-
pathic pain, DNP) f& %4

DNP & 4 BRI LA #2748 B, ] 5 Uk
WINRETER . H TR WU 8 BRI i e tR o
DNP A LR MG S KBRS BERSE
AR, & WK DNP R ALK 33 58 iR A 1A
K (streptozotocin, STZ) M kE R BV B 5L K&
W, STZ v EH 1 JG KR C 4t &4t Tl IR,
Jo AU A% 5V R B PR, FF IR 0 0, RFk
2ANZH. STZ S22 FEH AR, a0 &
Y vy KRR RORE R R AR B A S

R SRR, WA RS s Rk s
DNP IR FEJR db/db /N EIEH A& 5]

(T
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DNP, Wik &gl & aiar, /gt vl 3 s i
BRI A e A8 B2 SRR PR /0N BN  R OR el T
5 W PR 1T BA AR O o & AL R RE AR . R IR
1 P /£ DNP R Ish Al h . RBFES
) DNP #5588 5l 252 A BERTRLRE JR i K18 10 4F LA E
LA G RE, R BB RG], 123
AIRMAEA A, BAUAS ML B AL .

(2) #RHZ G (post-herpetic neuralgia,
PHN) #7

HET, AKJE-ARAZH 5 (varicella-zoster virus,
VZV) 5 R IANAE R BRABEAT 1098, IERER D .
1999 4F Fleetwood-Walker 25 B ¥ /& & &F vZV %
KRR H ) & NP LAY, H AT O TR IR T
JTROAL . T, A EA DY iRIE VZV SR AT
PR T30 PHN A28, JERF 7T T MU B8R 40 i
IR EIERE, Z XIS T AR = X b S
SCHC X ks A, CLTF R TP A T S A 0 1)
WAL, a0 PEAP R CK B8k S AL A0
I T 50 S N 2 52 9 R N R K 3 B R B
3D o HHEREEA K REMAT A RE, 5
P A e B R g B e R K R ) R A AE S
Ze gty SRR B, EVE KSR I RIRAT RIS
RIS

Bt /N BRI B 4l 299 55 O (herpes simplex
viruses, HSV) #2560 PHN [, 5 vzv %S
) PHN AH L, HSV 584 K BN R 8 ) £ e 1
B2, H/NEONT HSV (1) 5 R S sy, #5005 TE Ak
() AR 0 AR R SE T IX — fi. REIR I,
KEAE VZV T ERE £, BRI AR T 47
R NP JUHESE, SEHL T AR MR 0 2 4
fiE, EAEZ 02 AR EE ME . REEEM ST Ny
#r (DRG WK « 40BN 500 2808 SN DL R
B RN RS AR . Rk, SFEUERHTH PHN
KRR, HBFRNRG PHN EUHRILH]

(3) AbJ7 5 i L 22 A A AR

37 5 JE AR 220 8 AT T AN R RN 2
—, RIFRE Ny 30%~40%. LiMER TR,
FEARBIE AL, WL 3 3808, XA
EWIT SR G 2R R K — BT |]. 53 4h, NP
2 SECR AT AR BSR4 T, S E0E
JiE B R AR N AEAE R . ANFEZBI AT 2593
S NP, Wi P KEH O g ¢ &,

F TR AT 5 S 1 NP R e o RO B 1]
254 PV A RS BRI, o 3 R A A R e
LAEALFE) CSTBL/6 MEME/NEL. CD1 HEYE /N FRAN
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=. ME5REHS
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B, BB SRR R 7 NP S fENLH S 96
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15 NP (WA Ji1H, (A R 2 B N 1% B NP
I B AR BEATLA AL T —Fhik e

ANTR) NP R ()& AT R 2 AT F 45 SR T Re AT
EES, BRME, FTEEMEZEMA. 73
T2 AR 2] (R A A O, RORIX e 22 i 8l
PR ATLAAS BN [ e 7 R AR 3ot 452 ik ) 55 L A B
A4k, U SNL B AL fp A 45 4L Ly B i 48 BT 801 NP
FER EL A T 45 3L Ls A L B R . Rk,
7 AR S 7T B0 NP A5 AE. 5 [ ANS2 o6 7 =, ik
WU CREEMIRA S A E, R D .
WA FE AR I T 980 H R BB AR P 42 AR J5 12 1
PIF, T SMIR A B A 5 12 MR R B A
YA FE ) NP S MR A g e o, )
Ak CC A A CCD R, 1 25 35 m] #5540, NP
RRETERR, AN [F 2 A0 R, e E
BUBPE 38, BeAh, PR T SRR ] E A
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R B2 AT B AT E E e, Hon
KT B, T 5 ) SR [ e A S ok 1
I AR B Th R A FS e k. 5 CCLAHLL, SNI LAY
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SEF); CCI AR B 4 LA B, SRS
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PR AN, IS BT NSRRI E .
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