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Research progress on animal models of radicular neuralgia*
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Abstract: adicular pain is the pain caused by the injurious stimulation of the spinal nerve root for various

reasons, its pathogenesis and prophylaxis have always been a popular research topic in our country as well as abroad.

Animal models play a very important role in elucidating the pathogenesis of radicular pain, testing new drugs and

treatment methods. In recent years, domestic and foreign researchers have made great progress in the clinical

treatment and basic research of radicular pain, and more practical animal models of radicular pain have been

proposed successively. This article reviews the types and modeling methods of common animal models of radicular

pain in order to provide reference for the animal experimental study of radicular pain.

Keywords: radicular neuralgia; models, animal; research progress

AR 2 15 e R LA R I . R
AE L e, MadEtk . MR . bR R ARHHE
P 25 DA 2R R Al 5L PR 32 380 A 3 e R 3R 5 1 S A
20 MR s AR Y A S (O A T B %@Eﬁ
(HEAZ) & Hh o A e 7 RIME (AR A7 1 308 fie
%E%Z—,m%ﬁi%%%ﬁﬁ%ﬁﬁwoﬂ
Py R ) S ) A AR e 22 0 T 5 v o A
il i A B RS, BE A R DR T R 1k

Wk HA : 2022-05-11

*EETH  HRARRHELS TR S X R I £ 1 H (No: 81760877)

BN DN P S BUD O < s NI e L 7Y n IR R U

N HEIATERAE T A, R ] AR T X A
s B . B A ORI, Wi s Tk
BTSRRI Z B R O E R, R R S
Bl 45 b T H AT N Y 3 BE 2 Bl W R R S A R
FR SR o AR SR AR 1 Al 45 g Bl 0 A TR A T 9t
LU/

3 70 2 Q5T ik AL A3 R - A SR B2 2E 4 (No:

17JRSRA0S1) ; Hifr & ih EE B i+ 334100 H (No:2018—1) 5 [F1 5% b 22 2 & B s Hh BE 254k T H (No: GZY-FJS-2020-213)

[EIEVEE | BRABHE, E-mail: 15294181975@163.com; Tel:

18093158796



4214

AL, A AR 2R SRR I R

1 REMEERNINEERRETH
M IFEHR

N X A AR R e R E 2K
T RGN LR 2 5 0 2 AR B2
14 5 HE AL ) N 24 B 25 5 il I 5 AR 8T 2l A
B, PR — A5 18 1Y S WA 5 BRI ] SE 56 3h )
B B R rE (i 888 50 RO PSS ) AN RE 8
P/ S R 2 L BRI A M T L AT A Ak b 4
EAFR TR, Y ETH TSR R S S T
AR R R A . BAR R KRR B
S5 NS ) Ak B RO BRRRAE b Oy 4
VT, HAE R R S AN H OB SR LB T
S S B A BN M B Dt A RO BR ), BB RN E A
PEZE S R A HE L2 % R . PR, H AT
I PR B )32 I FH A 3 2 DA B A 56 B i ) 5 4
I s ) R, 4 SD KB Wistar K EL B P8 =2 H
A,

R Bl W) A 52 B AT T AT LU sz B A
PR AL 4 2% v I AR B, (H i T 3h W T i
F IR ISR TR Ok A R AR
WX Bl 28 458 1 5 RS 114 2% b Bl 247 R 2 S I WL 4%
K AE A 53 A 18R Bl AR R 8 B AT AR A el 22
(PSS SN RE o D VR E =R A o L 87 & L E
WO PR ARTT RS P RS2 L A A
OHUAAE SR 8 o 5 723 P i R T sl s I i n £
FEAEHLAUR % (H F von Frey B8 Semmes—Weinstein 52
ge a0 s R WSRO LI Bl A D 3
W L] R Tt PEAT S A 5 QAR O 58 i B 0 A
5 L ZL AN 2R A D BAGIE R ST 2 0 0 G B T BER B
AR 7 A T Sl RS 7 A 405 3 PR, UL
W | N B R A U A AT Ry (Il 4 AR 40)) s ¥ K
iR o 3t < AR ROROUL I 5 B A (], T vk 2 B
Y7 B A 4 JE AR b Bs TV R N AR T
Bl W) RS 7 A A S P I AR SIEOTE K
JEEZ WL 6 bR - O A Wl A Y47 R (S8 el il T
0 3 A 28 BT B O 1 B AR A ) s @ A R R
VAT (PR B4R B S R H ) s QRKAT N
CHR BE e B 55 B | e ke - 2y o 5 R 20
AL EARAAE) s @D AT BEAT 46 R RS A
REEAT S CH A T 26 25 00 &R Ge e A7 0000 43 17 )
QHAhAT Ky (FSme R4 AN Wy 45 )1

g

o

>

2 MEMABIVEEMERER S
Fik

PURBRRIESE A2 I, B 22 19 2 2 B
FEA WU | 2 AR JEE S I R 2 R
N3 A B — b BRAL AL Y 2 P R TR Y X 2
P BAT 28 S, A g FR R I R A& F R 9T
FEFF LML, LR RSO R R T R
br g sEe AR . DL IR P B9 AR P A 22 sl
PRI e AT A i 5 9%
21 L/ BREREHIRHEE

LJ/L, B #2825 $L Bt 5 155 7Y (spinal nerve
ligation, SNL) i KIM Fl CHUNG!™32 H ,  HoA %1 42 il
T5 i IR e Z SRR IR R B, JETA 45 1R TR I
fF BMOE , 7E A B0 L, ~ S, ZE M T 24 5 mm Y 20
W U) I, AT T A R,k 0 B 07 M A ME 55 L
WEHZ, EERBERIG 2GR Ly, LATER, 7ELss
AR 2271 B B T 6-0 Y 22 00 L/L M 2 B 25
o, IRMLEZ)ZEE R Bk o SNL AR Ll R Bl I i
BEHLAR 2R S 0 I L R B o ORI A 2 R R R A
X 55 R A 28 0 s BER BLAH T, [m] N2 AR A A
AT FEAR M 2 A AL L e B R A T A
T3 0 52 98 el HUANG 4§72 F SNL K RUASE
RURE 5T 0% B HE S5 LAY = 24P, 3d 2o e OR B A
I A 55 UL 79 45T 80 B B 2 2R AT O L UL AR
13 F A 0E 1 LE AR BR KPRk B BR HESS LY
SNL A BRURE R A J 2 77 A 550 2 B4 UL PR 463475 0 9 41 e
WL, FUCHIE B 2 A B — M B AT 5 AT R
o TR AR AN/ DRI PR 2 PESRRY . SNL LAY
R f% 95 1 2 37 DXt 2 AT B HL 5 % AT 40
Ditd A, AR T IS8 P 28 AR A AR P 22 0 HIL A o
AIVEHT, EL&5 LAY A 55 8 I8 2 oL B A 5y Fa1h
RPN RS, R R R
22 HWEZIREBEE

B M2 M K 38 A5 Y (chronic spinal nerve root
compression model, CNRC) Ff F 4 22 FE 4 1 . LA
TG ) 75 95 2 i ok RS PR T A S M R R
Tow A T RLL, o LRI B o oo BGE O H
BJZVIIT BBk, BlE 2y B LA 4L 25 B I HE Al
T L/L A XS A O ME AR R A B /N DG R AT )
B, 76T AR BB T 500 288 A 0 L 22 AR5 il
P A8 e 30 A Ao 2 AR L X e AT 3, R

« 53 .



FpIE AR ek

4324

FRIE E SR AR AE S o WESE R, CNRC LAY b i i
TP 2R AR 0 T 3 2 X i 2 AR 3 T B AR
AR5 A7, AT A A 5 P 38l A 52 ) /DN I T 4 i
VIR B4 S T 40 i T LR A R T B v e 22 T Y T
Vi I DY 7 5 SO o 2ok ORI S R RO, X A
B 7 L RV AFE 7] 8% 5% 1 AL ) i PR 2 B B g B AR
e—%, Sy 05T MR I 28 2t T B B AR A A
BRI CNRC A Y 3 i ik e F % 5 28 AR kA7 4
VE . AT G 1l 2 AR 1 52 1 10 o B 25 e 1) s i
H 77 (P00 0 R B, B e i el A
Tk, (HEERCE AR AL . Vs KUK, 23X S0
BER A —E R
23 BUHEEEERMETELR

2 Pk R 38 5 AR A 28 45 485 4 (chronic compression
of dorsal root ganglia, CCD ) FH 5 PU 75 B2 K240 = 58 L
FZATBNPHRE Y o AR 5 ) 75 12 2 i G bE 24
JRRIE R SR, T T 2% 18 T SRS ML, 7EREMEZE M L, ~ L
[HENERIBI Y a I Y =y I B g =8 A NS RV,
I 3803 Z d5 Fe M LoMENRL L, AR5 e — ARl e L&Y
A EH R 30° 4 A LHERIALZY 4 mm, 5 H BUARMIH
JRCOR B AL PR R A 27 T 3 U 3 B 301 3k i AR 22
W, BRI LARE IR R K 4 mm . HAR 05 ~
0.8 mm [ A~ 85 4 42 17 Js s AR 4 A LML L, Hh B
IR RIE AR R B N, IR IBREEG K
IR BT AE R T IER . A WFSER R BN AR Y
A2 S HPh R di Ml B 24 Ay, L SR e
B R PR LA S R R PR A O B K
SVERLAL, R OR B AN ThaE, MR
PSSR AR | FEEEY g pie i DR S S S | A ]
25 5% Y FFIAE 1] L3 7 5 | RS AR et 22 P B AL o A
o COD BIRMRAER AAESE | B0/ . HICHHT
JPHEAE B Ee B M, RORFEIR TG B, K
BROE I R o E T A ) R 2RO R E AN )R
AN BRI, SR ELAF AR AR A L B KU
FAAE—E JR BRE
2.4 BHRERBAKE

IZBER ) FINSKAS AR M, PR B pf 22
MRAE ORI o AR 2 i) 7 3 2 R 78 ke e b
JRAE R B, To A& P AER BB ZEM L, o LAT/NK
T FHER T R AR 5 B B e ) S A0 L, M2 AR, SRS
W A (E40.4 mm) YIJF LyL HEIR] 45, A

JH 2 B0 25 S0 AE 18] 25 R L, et 2 AR 1) 3% 7 L 3
IO R MR B ROR , d5 R 2 B Sk [ A HE
TRTF B8 s b LU R R AR M AR B L. BUARTE
BRI B A S 0 HAB A 28R, (HAZ AR
B 28 AR 4D 477 L B 0 B A% 5 R AR o 22
Pize s Z W PR AT A AE (IR T AR5 I
A7 200, 2 B O ST T I PR AT 5 o 2 AR A P ) 5 2
Z— o ABRTEN A BUME ] £ 2 R ) TR JEE RE S 52 i 25
Ay 1 A ] 2538 A A oL R AR, AT A
5 A ) 5% i B A AR R SRR A 5%, i el T AR
2 U 3 5 AT BE - BUfie A8 A0 TN T AR A
KR B AR, XA B TR AL
il AT T % o
2.5 BERZFBEIEE/IEEE (RIFE) HERER

SHAMJT 22 KIM 251 1) TR B A A %
FORE R M 22 o REIRY A A 75 9 2 R R PR 3 A TG L
Fe SRR B, A 3 i 2 B H A — Y (2 1 em)
B 1) W 246 73 5 JUL IR i 2% B 2 OME W) £, SRR 5 R
PME E] S5 OF R BE AR B R RL S 82 s O P
YT, 7 Ly MRS 20 A0 070 T i A 55,00 1) % - A
SFIL, R R /N SE AT RIMEAR ] B, AR i 247 3 73 B
AAE AR DT I AR AN G TTBR AR, 88 Hh 220 L
AR 2T, RO Y F R R 4 S A AR R
ML R IR, BRESHH. MER
FREE AR HE AW R LR T LA 38 A 17 2l
T, BERZA SRR E T M M R LR RE S5
KPR o CHO SR T R 144578 52 i 77 3 0 K B
FI VR B A% 4 2L B B L i 22 iR 55 H R X HL R
A5 3 g R B HE AT HLAR S e B fEDUL R R
BRSO i TP i ML 20 10 ) S8 eI, 05T
fromsedr AR E R, WL TR A B R
51 o 2 AR IR AE S L 5| AR o SRR Y A R
WA B A QAT ERAE, AR DN, ROREEAR
THRAEMERE A S AT, AT LB A AU R AR A2 T
98 AE Sz L B4 BAR S, (HIZ S 10 HUR T 38 ) K
ANBEAT AR, R IR BN AR BE AL 41 B0
PBEMMC R, AT BB X AR HEAL B BT 587 A2 520
2.6 UFHMERREHEE

AT SRR R IR Y o R A ) 5 i
X R BN T K B SR HE AT RRIE, OB AR AR
DAL % iy i 2 B e i O R BCIE R T

.54 .



4214

AL, A AR 2R SRR I R

(292 em), WU RS TT 10 2 JZV1IF Bk o B2 M4
U, UIIT R I I B o0 B A 55 LR BR Ao,
WEH BT R BRI SR R R L, LR, RHA BB
4% M RER M TR IEARHR (£90.4 cm x 0.6 cm) i
BAEL/LMAESHIFE S5, FERZRES.
e GE WL IN T, LA 30 2 51 A AR A i 2 9 3=
RNER, HEEE S TEY A RERABTE LB,
6 AL 22 1k DR AR S BOAT G AR R A T
Tt R B % PR 0 %) ) R 9 8 S D RE S 5|
AR RATIRES T KA Z ARSI AR
TETCHUB T I3 46 14T R T — 5 W B B4 FR T 9 IR
MIE AR BT R R 2RSS, BRAERE, 5l
R ARG R A AR PR P, R — T AT Y
BRI AT ) T7 ¥ o H Fh T A [R) o 28 0 JBE 9 Ak 2 )
JRox 7= A BRI S 22 5, IR B A A R Y
Xt BESC R EAT 3k
3 RE

P — MR, WEZMAT RS
RWETE IS A R EHLHR i2 F s AR A
S50 B R L AR T, SR Z e Y 22
S, SER A A A B 22 U . NI T
AR ot 228 ) 2R TR ) ) B B AT N i
A B B AL AN AT LA, B N B A A
o T R v MR 9 AL B AEAE o AS SCRT R IAR A4 AL
Sl 1 AR R AT A, SR ASHL Ak |
EIREF TS AT A 2 ZULL K g AR A T
22 W R 2 R AR S A R AR A 0 R T
RAE SN, X AE % A DL [5)17 20F HR A o
ZEPRI Y A o BT AT LR ) AT ik 7R
Jeia BRI, SRR AR (AR R A AT AR
KA AE R F R BEAZ 4 20T RE 22 BE A& 3h ) /9 A Wiz
it sh B i B Bk, R m S gk, W
WL Y PR AN Ty v ) 181 78 T 35 AESR LB AL,
SEAL AN B ML B A By i, A [ 57 A
SRR B A AT BB 2 S BOA [A) 7 JEE ) o 22 2F
YR, 7 AR R OR A S I 2 S DA T R T S B 4
PRI o7 R oK — i B AR UE 25 FLA & AR A, SCORTIE
SEALAR S — 2 HLA X p 22 AR A T
TEAL 2 S R RAE BTSSR FAS [R] o 26 A1
Y B A Ak 2 W B 2 AR A TR F 5 T ™ AR BOR B 25 57
Xt IR N7 24 R — Bl e iR E B R 5 1E i1k )

JRgE—1H .

H, AR 2R AR Sl ) 3 DL R A
E, HRZEX LA TR, L
I 28R fi oy WU LR ARG A L HL SN D
SALET G LA MERBNE S SBEY A
EAT I BT, L i 2 AR BN A e 751 254 £
BAR, B R AR X R E, X2 R R R AT
PIRIERUIE 23| RILR = QS oA A | P A i B S £
— R I R W e AR 2R
R sgi ft o T HICERS B o e AR E AT A, 1A
R B 2, BRI T — % MR,
EJE X s SR O B % . TARTER R
I RAREHAGHE, BT,

AN | S P OF 20/ P hE B T RuR=IE Y/ Bt
BN [5) Ff J5E X AR P o 2 i EAT AL L S A . as
TRy B A AR o RO = 45 7 U IR
AR 2 BB B T AR S H R, E
AR 2208 B K AR LA AT S Tl o PRI, A R R
AORIT S, T A R B T 7 kAR ol 2 A 2R
S T5 ik, W SR S MR B I PR TR AR, LA RO
Bl P N S i R A PSR Y 25 S, T
— MR R ARG BRAERIE . BAD,
[N R VN e o2 1§ AR v B e SRS DN Y
24— B AR A o 22 i o R R e 7 A HLRE S 1 AT
FE AT 0 2 A Ty BE PP R B BRARBE Y o A AR
Wit 25 R A 2 sh W R A AN T A, T BRAE Y
BERYZORE BT A2 ok, R R TR fifk DR 4 A
SR AR P

S

4

% X B

TR, PN . ARl 2 Sy 2 E TS e (], i [l i B 2 2
&, 2019, 25(7): 483-487.

RARAR, XN4kAe, 2R, 45 9 HOK I R TERE AR AR A 20
rP R R[] I RO 2247, 2022, 41(2): 393-397.
PATEL E A, PERLOFF M D. Radicular pain syndromes: cervical,

(1]

(2]

(31
lumbar, and spinal stenosis[J]. Semin Neurol, 2018, 38(6):
634-639.

MOGIL J S, DAVIS K D, DERBYSHIRE S W. The necessity of
animal models in pain research[J]. Pain, 2010, 151(1): 12-17.

ik, CIEAR, PIVIL. (AP ) SR AR ST A 9T S R[],
EAZUTRESE, 2017, 21(11): 1790-1797.

TR, WARTE, WRAR T, A5 . A IR UK B ] 24 2 L A 1
PE R ISR A R BURIRAT S5 M 0], 10T Hh BE 2R 224,
2022, 24(2): 20-24.

(4]

(5]

(6]

- 55 -



FpIE AR ek

#

[7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

YAM M F, LOH Y C, OO C W, et al. Overview of neurological
mechanism of pain profile used for animal "pain-like" behavioral
study with proposed analgesic pathways[J]. Int J Mol Sci, 2020,
21(12): 4355.
BRADMAN M J G, FERRINI F, SALIO C, et al. Practical
mechanical threshold estimation in rodents using von Frey hairs/
Semmes-Weinstein monofilaments: towards a rational method[J].
J Neurosci Methods, 2015, 255: 92-103.
SAKUMA T, KAMODA H, MIYAGI M, et al. Comparison of
CatWalk analysis and von Frey testing for pain assessment in a rat
model of nerve crush plus inflammation[J]. Spine (Phila Pa 1976),
2013, 38(15): E919-E924.
DEUIS J R, VETTER I The thermal probe test: a novel
behavioral assay to quantify thermal paw withdrawal thresholds
in mice[J]. Temperature (Austin), 2016, 3(2): 199-207.
ALLCHORNE A J, BROOM D C, WOOLF C J. Detection of
cold pain, cold allodynia and cold hyperalgesia in freely
behaving rats[J]. Mol Pain, 2005, 1: 36.
AKINTOLA T, RAVER C, STUDLACK P, et al. The grimace
scale reliably assesses chronic pain in a rodent model of
trigeminal neuropathic pain[J]. Neurobiol Pain, 2017, 2: 13-17.
LAKES E H, ALLEN K D. Gait analysis methods for rodent
models of arthritic disorders: reviews and recommendations[J].
Osteoarthritis Cartilage, 2016, 24(11): 1837-1849.
HO KIM S, MO CHUNG J. An experimental model for
peripheral neuropathy produced by segmental spinal nerve
ligation in the rat[J]. Pain, 1992, 50(3): 355-363.
VLR, AR R U 2B R FL B ORISR 1 L
SE[I). HE BEAEAE, 2014, 11(18): 30-32.
CHUNG J M, KIM H K, CHUNG K. Segmental spinal nerve
ligation model of neuropathic pain[J]. Methods Mol Med, 2004,
99: 35-45.
HUANG Y G, ZHANG Q, WU H, et al. A comparison of
surgical invasions for spinal nerve ligation with or without
paraspinal muscle removal in a rat neuropathic pain model[J].
Biomed Res Int, 2016, 2016: 6741295.
FINE, T8, Y, 55 SRR PR A RO R R A ST [T].
i BRI, 1999, 7(1): 9-12.
XUEF, WEI'Y Z, CHEN Y Q, et al. A rat model for chronic spinal
nerve root compression[J]. Eur Spine J, 2014, 23(2): 435-446.
HU S J, XING J L. An experimental model for chronic
compression of dorsal root ganglion produced by intervertebral
foramen stenosis in the rat[J]. Pain, 1998, 77(1): 15-23.
ZHANG Y, ZHAO D, LI X T, et al. The Wnt/ B-catenin pathway
regulated cytokines for pathological neuropathic pain in chronic
compression of dorsal root ganglion model[J]. Neural Plast,
2021, 2021: 6680192.
ARRER, S p, AR, 45 . HES X IEARE A] 455 Hh 9 K B DRG
PZIC P2X, Z ARSI 1 SRR SE ], A i BE 252 ), 2017,
35(10): 2475-2479.
FINSKAS O, BLIXT A, FUJIOKA'Y, et al. New, clinically more

relevant model for nerve root injury in the rat[J]. Spine (Phila Pa

56

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

[32]

[33]

[34]

[35]

1976), 2013, 38(20): 1744-1748.
LAI A, MOON A, PURMESSUR D, et al. Annular puncture with
tumor necrosis factor-alpha injection enhances painful behavior
with disc degeneration in vivo[J]. Spine J, 2016, 16(3): 420-431.
SHAMII M F, ALLEN K D, SO S, et al. Gait abnormalities and
inflammatory cytokines in an autologous nucleus pulposus model
of radiculopathy[J]. Spine (Phila Pa 1976), 2009, 34(7): 648-654.
KIM S J, PARK S M, CHO Y W, et al. Changes in expression of
mRNA for interleukin-8 and effects of interleukin-8 receptor
inhibitor in the spinal dorsal horn in a rat model of lumbar disc
herniation[J]. Spine (Phila Pa 1976), 2011, 36(25): 2139-2146.
ZHANG J J, SONG W, LUO W Y, et al. Autologous nucleus
pulposus transplantation to lumbar 5 dorsal root ganglion after
epineurium dissection in rats: a modified model of non-
compressive lumbar herniated intervertebral disc[J]. Chin Med J
(Engl), 2011, 124(13): 2009-2014.
CHO H K, AHN S H, KIM S, et al. Changes in the expressions
of Ibal and calcitonin gene-related peptide in adjacent lumbar
spinal segments after lumbar disc herniation in a rat model[J]. J
Korean Med Sci, 2015, 30(12): 1902-1910.
A, ARTEFE, I, 55 A Al AR SRR AR R B A il 75
KA. hEHA TADIE, 2019, 23(7): 1030-1034.
BB, . POHE R AL 2T e PR R 5 A T IO 14
K TR J AR i 2 AR T s BB 43 A (3. UM A,
2018, 39(5): 674-675.
SEGELCKE D, PRADIER B, REICHL S, et al. Investigating the
role of Ly6G" neutrophils in incisional and inflammatory pain by
multidimensional pain-related behavioral assessments: bridging
the translational gap[J]. Front Pain Res (Lausanne), 2021, 2:
735838.
MR, A, VLA, 55 . 4 P 2 DT K BRURE P o 22 2R
PRI R AT [J]. FPARRREESEA4AE, 2006, 26(2): 170-172.
IGARASHI T, YABUKI S, KIKUCHI S, et al. Effect of acute
nerve root compression on endoneurial fluid pressure and blood
flow in rat dorsal root ganglia[J]. J Orthop Res, 2005, 23(2):
420-424.
L%, i, L0, 55 R RUMEME S JIE (S A5 2 M 2 R A e
H A JE [O/ME AL BT 0], A BE 2 240K, 2012, 27(12):
3234-3237.
SAKAI D, NISHIMURA K, TANAKA M, et al. Migration of
bone marrow - derived cells for endogenous repair in a new tail-
looping disc degeneration model in the mouse: a pilot study[J].
Spine J, 2015, 15(6): 1356-1365.

(5K3E Dhikth)

AR5 g B, AR, BAROR, 5 ARME 2R Sl P

BUBETERE D). v Bl BUA R R 2,

2022, 32(21): 52-56.

Cite this article as: HUANG J K, CHEN Q Q, ZHAO J R, et al.
Research progress on animal models of radicular neuralgia[J]. China
Journal of Modern Medicine, 2022, 32(21): 52-56.



