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(WE) BRY # kG A& F w208 M &8 %5 15 (chronic constriction injury, CCI)E & | # & & 1t ¥ % # (oxymatrine, OMT)
3t CCI A RAh 2 5 09 & R JH 33k 30 Rk BB L4 % Sham 41 .CCI1 41 OMT 41,441 10 R OMTA AR TAE7dNEF2 X
B E 5T OMT(1.2 mgkg),CCI 4172 Sham 41 B — it 8 S SR My A A A A AR TFRES 1.3.7.14.21 XA N 5 R %
JE R4t FI L (mechanical withdrawal threshold, MWT) 2 # 4 & 54 3 tk 41 (paw withdrawal thermal latency, PWTL). & il Western
blot 3 4l A B A # 4 2 % % i % £ 3k & & 1(high mobility group box—1 protein, HMGB1) 1 Toll # % f& 4(Toll-like receptor 4,
TLR4) % 3 15 50, 45 ELISA 3 40l K 88 # 41 2 & B 8 35 5 B 7 —o (tumor necrosis factor—a, TNF—a) A1 &1 48 1 /- % —1 (inter-
leukin—1B, IL-1B) & #HH, R CCI AR RKAH AR FEEV RN LA R EHL R G, 5§ Sham 4 5 ,CCL 4 & &
RE% 71421 K MWT £ % (5 (P<0.05) ,PWTL 8 % 4 & (P<0.05)., 5§ CCI 44 th ,OMT 4 k 8K F % 7.14 21 X &gMWT &
B 3w (P<0.05) ,PWTL B % 78 (P<0.05)., 5 Sham 41 .3 ,CCI 41 & %5 8 41 40 % HMGB1.TLR4 #1 % & % 3 A F X TNF—« JL-B &
SEEF EA (P005); 5 CCI4 % OMT 41 & R 3 41 20 F HMGBI1 TLR4 # & & % 3k K F % TNF-o IL-B 8948 9 8 T I (P<
0.05), %5t OMT ¥ g3 3¢ T8 CCI K& B 4§ 41 40 % # HMGB1 . TLR4 TNF-o & IL-B, %% i CCI k 8.ty 2 WK JE
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Oxymatrine relieves neuropathic pain in rats with chronic
constriction injury of sciatic nerve by inhibiting HMGBI1

HUANG Xiang, LI Xiaohong*, TANG Dacheng, CHEN Pan
Department of Pain Management, the First People’s Hospital of Foshan, Foshan, Guangdong 528000, China

[Abstract] Objective To establish a rat model of chronic constriction injury (CCI) of the sciatic nerve, so as to explore the
analgesic effects of oxymatrine (OMT) on neuropathic pain in CCI rats. Methods A total of 30 rats were randomly divided into
Sham group, CCI group, and OMT group, with 10 rats in each group. The rats in OMT group were intrathecally injected with OMT
(1.2 mgkg) every 2 days within 7 d after surgery, while the rats in CCI group and Sham group were injected with the same volume
of normal saline at the same time. The mechanical withdrawal threshold (MWT) and paw withdrawal thermal latency (PWTL) of rats
in each group were measured on the 3rd, 7th, 14th, and 21st days after surgery. In addition, the expression levels of high mobility
group box-1 protein (HMGBI1) and Toll-like receptor 4 (TLR4) in the spinal cord tissue were determined by Western blot, and the
expression levels of tumor necrosis factor-a (INF-a) and interleukin—13 (IL-1B) in the spinal cord tissue were examined by ELISA.
Results The rats in CCI group showed obvious pain manifesting as swinging legs and licking feet, suggesting successful modeling.

Compared with Sham group, the rats in CCI group showed significantly lower MWT on the 7th, 14th, and 21st days after surgery
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(P<0.05), with significantly shorter PWTL (P<0.05). Compared with CCI group, MWT of the rats in OMT group was significantly
higher on the 7th, 14th, and 21st days after surgery (P<0.05), with significantly longer PWTL (P<0.05). Compared with Sham group,

the protein expression levels of HMGB1 and TLR4 as well as the content of TNF-o and IL-1f in the spinal cord tissue of rats in

CCI group significantly increased (P<0.05). Compared with CCI group, the protein expression levels of HMGB1 and TLR4 as well as

the content of TNF-a and IL-1 in the spinal cord tissue of rats in OMT group significantly decreased (P<0.05). Conclusion OMT

may relieve neuropathic pain in CCI rats by down-regulating HMGBI1, TLR4, TNF-o, and IL-B in the spinal cord tissue.

(Keywords) neuropathic pain; oxymatrine; high mobility group box—1 protein; Toll-like receptor 4; neuroinflammation;

constriction of the sciatic nerve
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PR 7 B R, 3800 i HMGB 570N 2 5 40 B 1) 38 %
A7 G il HMGB1/RAGE %l ] i /b /1N 58 5 440 i A
P2 ARRE 1 B, T NF—kB 5 5380 % (14 8005 1
RE A0 PR i e SR A6 I T~ (tumor  necrosis
factor—a, TNF—o) F1 1 41 fifd £ 3 -1 (interleukin—13,
IL-1B) £ ik0 44k 77 2 0% (oxymatrine, OMT) J&
— TP R SR v VR A W B, B PSR AEHT . OMT Al 5d
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30 2 SD Mt K B (200~250 ) FH b 1 T 5 —
N BB B dh Wy b 3248 AR A5 B L0 5 — A REE B
S FLAC P ZE 5 S LM (G . C202212-3)

% 5 H BRI 12 W12 h ERDOERBIER T8
BB R AR IR B IR (50%~T70% ) K i FE (20~
23 C)fEE , sh¥ ik pitE A F 1A 30 HK BB AL
43y N Sham #H | CCI 4 (CCI+#4 N 7E 5 A B ER 7K ) |
OMT #H (CCI+¥5 N i 5 OMT) , &340 10 K, Sham 21
KRN 5 58 A B 8 (RN 74540 . CCL 41 A OMT
AR BT CCL TR, RFIEEE 12 h, RJF 500 4
TSR TR0 A BEER K B OMT,
1.2 FERAFSNE

OMT (I ¥ V4 A 3 B3 7 B 25 57 5 A7 BN & it
5:29436122) ; A I PE HMGBI1 $ifk i o TLR4
B AR U5 PE GAPDH ik ( i 3C it 52 ) A R
oyl S 435 AB18256 [ AB22048 (AB192043) ;
i 1gG-HRP ( L X 5w G W AE W H AR AR AF,
L5 :sc-2354) ; A2 3 & OGN & (h SRR R
HREHE A BRA AL S :02551010) ; 41 20 24 i
(LB = RAEYHARAIRA E iS5 . PO013B)

PE-10 548 (36 [ fd 3¢ = y7 A 2% B b A w2
*7:188700) ; VonFrey £F 4k 22 ( 3% [# Stoelting 2\ # ,
5 . Aesthesio ) ; FAR BT #% (3 F LTC A H]
R4S .37370) 5 L UKAX B UK TRANS-BLOT SD
THER RGBSR A A R 27 A R W] 7
5439 : 7007010 ,1656001 ,1703940) ,
1.3 #HEAREMEREIANEISRARE

KEREEE 12 h )5, 3647 CCI FAR, KEUE I 7E
F10% 7K A SRR, M EMY i E FFARA L, T
LM BB N T VI F B Rk, % R AL b 28 TE A R 22
=N BRI E T 4-0 SRR EE LA B
Mt SR G MR BE G WA S B ik, FRRGEEAT I 2, 0T
PR BUBCE T IR AR E S, Sham 21 K R 58 Ak
BT 5 FL K OMT % 5 8 JC B A R
AR HE B BE N 1 mg/S0 wL ¥, OMT 4H K K
TARE T dWE 2 REWNES 1.2 mgkg 1) OMTY,
CCI 0 #1 Sham H KT ARG 7 d WE 2 RN TE
SRR A BRER K
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TN . e 48 Bl 5 3 i T CCT TR, 3
R BRI IEATR N S . OMT 4108 4R 4 OMT,
KA A 25 25 15k 18] CCT 45 Sham 25 VE 5540 [R) 7R B 4R
HERK
1.5 #H# 4% B R 8 8 & ( mechanical withdrawal
threshold, MWT)ill

3 TR A5 1.3.7 .14 21 KA K BLAY
PEIRAT N 2F18 5 , VonFrey ¥ 5 MWT, ¥ K KUk
BT AT A PR AE R BLIE B 30 min 2
J& , i VonFrey £ 4k 22 il i K B2 5 2 2%
VonFrey £ 4 22725 i I 47 2L 3~5 s, 1 5% R B B4
B AR ISR AT R B XTI Y VonFrey Fr-5, Jz &l
i3 BCE R EN,
1.6 #4572 K 5 & K H (paw withdrawal thermal
latency, PWTL )il ZE

I3 T EASS BEE 1.3.7 .14 21 KA A A%
FAAT N 2E AR AR, (0 AR Sl 2 PWTL . 5 K
FRUBCE TAPLBCEAE N, I 3 mm JR 04 3 58 A
TFAEE . R BUE N 30 min, F AR AR 5T K BRUR
W5 A RS, TE S R B B4 AL FR 2 S AT R e
RS B R SR ], 4200 5 3 Uk, O 4 (510,
1.7 Western blot i&£# Il HMGB1.TLR4 M ZE B &
EKE

ABLEEE 7 KR BURRIEE Z )5 |, 10 I 3k b
BE B A TR DT B CCT 30 475 ) B 3 B 7 £
(1A-6) , ~7. B T -80 CHAAF . B 6 41 40 Wi
RAFEE SR 5 AL 224 i vk 4% 15 min, 4 C
G E L S min(12 000 r/min, B0 F4 10 em),
FH BCA R & I B 4 B B & i, KRR S 5x
REGE P ROIR A A G, UK SRS AL 50 pg
B EFE,90 min Ji5 i I T4 ACKHBE I i 2 1A
¥ % PVDF B 5%WRG Wk B0 . B Z5 UG %t
N PVDF 4351 F 4 °Cid % & HMGBI1 (1:
300) . TLR4 (1:500) .GADPH (1:300) — ¥t , # & 5
HPR A RSP P TR E R E 1 h, 3t
0B 45 UGS  TBST 30k 3 Wk, K 10 min, PV
(IPVDF B ECL BRI 5 4 8 40 R Ak
PVDF &2 T MG il i Bio—rad ER R &
Y Rl RS S i

1.8 ELISA i£#& i TNF-o IL-B & E

AT BYEE T K BRI B, T BT Sk AR AE B
A, VIBR CCI 4 3 ) 12 B A B 75 #f (L4-6) , 4%
H A REAZUN PBS BFEE 4 CARIR 50> 20 min,
(800 r/min, B.L2FE48 10 em) , BUE T BAE N EE S,
iz BE AR & Ul WA 45 HE AT ELISA 204, 46 11 TNF -«
FIL-B A&,
1.9 SitZESHH

K F SPSS 21.0 Al Graphpad 8 % 5 48 4 47 4¢
AT, B L “xas " om R H 2 K3, A 18] 1
L3R F 7 2250 B Bt K 56, P<0.05 R 25 5 4t

e
2 /R

2.1 HBHAKXR MWT L3

ARJFHE 7.14 21 K, 5 Sham £ 4 ,CCI HMWT
FEAIK (P<0.05) ;5 CCI 41 4 ,OMT 41 MWT Ft &
(P<0.05), PEWFE 1,

F1 BHXR MWTHER
DI TR PN EHRIPS CNS 514 K 5§21 K
Sham #H 18.60+0.45 18.20+1.25 18.82+1.23 18.28+1.72 18.73x1.53
CCI 4l 18.68+0.42 14.36+2.13 9.47£1.46* 8.21£1.47* 7.38+1.68%
OMT 41 18.36+0.39 16.91+1.78 12.51+1.33" 10.28+1.83"  9.86+1.56"
. 5 Sham 41 042, *#P<0.05; 5 CCI 41 4% ,*P<0.05

22 HHAKXRPWITL LbE&

AJE% 7.14 21 K, 5 Sham 41 % ,CCI 41PWTL
B & T B (P<0.05); 5 CCI 41 kb4 ,OMT 41 PWTL
IR BT (P<0.05), TEILFE 2,

®2 BHHEKXKPWILHZEH
gibil ®IXK HEIK HIX H14K
Sham 41 16.100.87 15.73+1.25 15.98+1.23  15.90£1.72
CCI4l  16.7240.51 11.62+0.59 847:l.11*  7.74£1.60%
OMT 4l 16.52:0.96 13.91+0.89 10.20x1.54°  9.40+1.52*
TE: 15 Sham 41 L4, *P<0.05; 45 CCI 41 1L4%,*P<0.05.,

521 K
16.04x1.32

7.05+1.41%
9.02+1.64"

23 HAKRKBRERALHMGBI 1 TLR4 EHRIE
7K EE 8
55 Sham 41 %, CCI 41 HMGB1 & TLR4 &
R LT (P<0.05) ;5 CCL 4 b5 ,OMT4
HMGB1 & TLR4 #& %35 K F 83 T B (P<0.05)
FEULE 1,
24 BHEKXREFEAHALR TNF-o ll-B RikKFELLE
55 Sham 41 Fb#¢, CCI 41 TNF-o IL-B ik /K
% ETH(P<0.05) ;5 CCT 4 L%, OMT 4] TNF-a |
IL-B kKT B R (P<0.05), TEWLE 2,
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3 Wi

P PR R T RG2S R g
S, TN E SR RO Rt i, i aE
FEAEHIURAE WE A B XS B 25, OMT i 1.2 mekg,
AW OMT EAT R0 1 M, A= SCffi KB CCI
B A 2 MR, T A5 R B B R R L 4R R 1
B 4 R, KBRS 7.14 21 K MWT FIPWTL
SSLIETA G R L b VAN EA 3
BUOARJE 7 d W2 RESNTESS OMT 4525, KRS
7.14 21 KE MWT F1 PWTL ¥ 03 & [ F+, A& SCiE
Kl T HMGB1 1 TLR4 B2 4 23828 1k LU K 5
P B 7K, 25 R R BHOMT 4l T HMGB1 A1 TLR4
Ik DA B RAE 17K F LA 2ol s, OMT 22
fig T RE CCL 51 & &M

MR HMGBI R 8 #h 28 7T | Ji] il A 28 41 Ji
SRR T AR 2 SR s 2 I e A, 2
P2 1 5 T A i R R RN IR . HMGBI
E R A 5 1Y v 4 ST | 5 2 R I A AR AL R
TLR2 TLR4 #1 TLRY %54 , T4 5 NF-kB .p53 5
ST DNA 256 88 1, e 251 R ZU 2 0E X
A AT SR B HMGB1 518 1 i 225 B 4
i B VI AR G, L HMGB1 BA. 5 [ B 4 75 3l 4 45 1
T R AT OB YT 2 R AR Bl R G
5 b R IR A <8 BRI R A AT 2R % T R Y
WA, F5PT HMGB1 #8 1) 22 (R4 B F i 2 4% Fh %

%[ M V2 S 5 2 MR R R I N
RNA i i F il CCI K B i) HMGB1 Al & K 7
VR AR, PR B HMGB1 K2R 94
FRH R ZR AT LA A PR s 1 A 2895 KB TLR4
NLRP3 il CXCR4 % ik i 184 i, o4 5 i DR s M 4 22
3o R FRAL AR R AR B, BEL L /) i T 40 L v i) 4 2
Fi 3 LB, A58 & Bl CCT #4 FEME P v
HMGB1 il TLR4 /& ik, AN ESS OMT Tl 1
HMGB1 #i TLR4 #9335, [ B 1 98 5E £ TNF-
a FIL-B W53k o 454G HMGBI 78 #f 28 R P
T EEAER I OMT vl 8@ I HIHMGB1 W%
KU E CCT 1 2P0

WOk T 2R B W 2 (Sophora
flavescens Ait.) [ TIRAR , (AR TG H YXF H B PE A
“PELIR A, S Mg 407 5 S 198 ik
e EG HEVE K e B AR R
FIPR B DA, OMT J2& H 25 35 2 AR v S B0 R AR
W RS bR A B, ELAT — o I 2 B AR A A e g
W PR UG R X R 2 R 4 1
FH 5 T B B 5T 3R W, OMT LA vk B A i 7 =X B %
TLR-4 1 NF-«kB 7K, 047 22 53 8 RO Y 35
P D8 T A0 BUST, eAh  OMIT ) 1—FP -4 31 |
2.3.6-DUS M RE/1-F -4 e M e 375 5 (1) /NI S
240 i 355 kRO e AN A PR A R I, OMT T 978 21 21
11 D (cathepsin D, CathD) )ik, JF #0461 T
HMGB1/TLR4/NF-kB {5 % i i A 305 1 4575 OMT
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(R 2R T E AT CathD ARHPERY ) 4k OMT 78
P 4 2R S P AT RL op i) b 2 AR A VR T 2 SR BEE 5K
HOC T MR AT s 880 . AR SCK OMT iz H
TR B CCI Ay 2 Pt i A AL, 2 B OMIT 3 i 417
il HMGB1 A 4% 1 #h 2 040 4 FY, DT 22 i 1K B
PRI , N I & OMT 76 I R A 48 50 7 T
1 R S T A e
£ B Rk ,OMT o] R i CCI K BUH i 41 21

HMGB1 . TLR4 TNF-o IL-B 8 (4 33k, I pf 22
o B AR L ARG Ry i 2 B PR IR T HR AL
THBIRIT %R
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