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Effection of Tanshinone I A on Neuropathic Pain Model of Rats
SHEN Yixuan ', MA Yuging', MA Yue®, ZHANG Hong', HUO Bin', WANG Xiaoqing' ( 1. Department of
Anesthesiology , the First Hospital of Lanzhou University, Lanzhou 730000, China;?2. Class One Grade 2015

Clinical Medicine, the First Clincial Medical College of Lanzhou University, Lanzhou 730000, China)
ABSTRACT Objective Detect the expression level of HMGB1,TLR4, TNF-o, IL-1B and IL-10 in spinal cord tissue of
Methods

A total of 54 males Sprague-Dawley (SD) rats were randomly divided into three groups:sham-operated group , model control

neuropathic pain model rat after tanshinone II A treated to explore its effect on neuropathic pain and the mechanisms.

group, and Tan Il A group.Tan Il A was administered intraperitoneally to rats in Tan II A group at a dose of 30 mg - kg™" daily
for 14 days after surgery.The pain threshold was measured 1 day before SNL ( baseline) and 3, 7, and 14 days after surgery.The
expressions of HMGB1, TLR4 mRNA and protein in lumbar spinal cord 4-6(L,-L,) were assessed by RT-PCR and Western
blotting, respectively.The levels of TNF-o, IL-13 and IL-10 in the spinal cord were detected by ELISA. Results The paw
withdrawl threshold (PWT) and paw withdrawl latency ( PWL) were significantly decreased after SNL ( P<0.05) .The
expressions of TLR4, HMGB1 mRNA and protein were significantly increased ( P<0.05) ,and the levels of TNF-a, IL-1B were
significantly increased after SNL compared with those in the sham-operated group (P<0.05).After Tan I A treatment, HMGBI
and TLR4 mRNA and protein levels were reduced significantly ( P<0.05).TNF-a and IL-1B were downregulated, but IL-10 was
upregulated in the spinal cords of SNL-induced rats ( P<0.05) ,which was accompanied by improvement of pain behaviours in the
Tan II A group (P<0.05).
multiple effects, the possible mechanism is that HMGB1-TLR4 signal transduction pathway and its downstream cytokines are

Conclusion These results indicate Tanshinone I A inhibited SNL-induced neuropathic pain via
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inhibited at the molecular level.lt also suggesting that HMGB1-TLR4 signal transduction pathway may be related to neuropathic

pain and is a target for the treatment of neuropathic pain.
KEY WORDS

Proinflammatory cytokines
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Toll #£3Z1K 4 ( Toll-like receptor 4, TLR4) J& 5 % B ok
R B UIAR S TR I 32 44, 5 00 N 32 AR 45
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FIRSEIN T o (TNF-a) | FIZIHEA 1B (TL-18) A
IS 2R 10 (1L-10) EK 592 W B 22 ( ELISA ) 15
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BT (STS, L5 — A b 25 A FR A Al L5
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IR (MR 2E —BE e 250 R) o

1.3 E&ME POt PCR I RS (CFx96
Touch TM, Bio-Rad A W] ) ; M2 4% EN A ( Bio-Rad A H]) 5
& 53 Bt & 4t ( ChemiDoc™ MP Imaging System, Bio-
Rad A Al ); f& W % 4 4 O O B it ( BioMate™
3SSpectrophotometer , 5 [E Thermo scientific 23 F] ) ; BIO-
RAD 1A 5 B AR Y ( 32 [H Thermo scientific 2% ) ; Von
Frey £F4E (35 1H stoleting 23 F]) 5 PL-200 Al 4% ( 1%
A ERHABR A .

1.4 HAPZ LA mAEER (SNL) L Sk
[3]MJT kil £ SNL PR, s 14T 10% K A5
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FARK R, LRE LA ZmAZEIL,

1.5 shhoaba® BUAFERENE SD KR, R AR
BF RN 3 H AT AR AT LA Tan A
2, FRAARPEAETERT 0] 5350 3 /N 56 3 R4 58 7 R
AN 14 KA ( n=6) , SNL REEEIZ] Tan T A 4H
J 1 5 STS 30 mg « kg™' - d7' JELE 14 d, Wi FAR
S RIS o P 2 s S S R B R B K

1.6 JABME ZSHCHE[S5] 715, LA Von Frey -4k
2230 2 K Bl 50% 45 /2 [ 1 B {E ( paw  withdrawal
threshold , PWT) , 2% ] PL-200 4R 55130 2 K B A 4
H 4 TR AR ] ( paw withdrawal latency , PWL) ,

1.7 ErRAEZR AR (PCR) &N X R IE
B A # HMGB # TLR4mRNA # % & & 3
Genebank , fR 42 K L HMGB1 1 TLR4 2K L F71
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Tab.1 Primer, sequence and length of target gene

i Elk7] J¥51
KR KE/bp
HMGBI 218 L#F5I4 5'AGC AAT CTG AAC GTC TGT CC 3’
TH54  5'GTT CTT GTG ATA GCC TTC GC 3
TLR4 356 LHESI% 5'GCC GGA AAG TTA TTG TGG TGG T 3'
Fi54  5'ATG GGT TTT AGG CGC AGA GTT T 3’
B-actin 372 iS4 5'GCC ATG TAC GTA GCC ATC CA 3

TS 5'GAA CCG CTC ATT GCC GAT AG 3

KERMEEEBEH L (<30 mg) , ¥ Total RNA Kit
DTS EIBUR RNA U2 B RNA (R BERISIRE | %5
RNA SE8ME, DIFZHUAY B RNA SR, 44 R % 5
5% & ( Transcriptor First Strand ¢DNA Synthesis Kit)
Ui B REA T e SR OB, 450 cDNA 25 —4E , -20 CI
fEo LA 45 1) cDNA R & AR, 43 3 9 34 B-actin,
HMGB1 F1 TLR4, cDNA K& HERE 10 £, 43514752
PG E R PCR &7, 96 Y4RHE (SYBR Green) SE
I PCR =W, 15 9Ot 2k, i cDNA W
BB EUE R CT (EAE B LB P B 8805,
WA .95 CHIAEYE 155,95 CAEME 3 min, 55 CiR
K1 min, 44 DMEH, R AP KA A B Fast Start
Universal SYBR Green Master X 7| &, £ CF x 96
Touch™#OtsE i PCR X _E#EAT H AYEEH (HMGB1
TLR4) Al P 2 £ [H] ( B-actin) §" 3, B Ct F ¥ {1, il
27 ORI FREHE
1.8  Western blotting # | X R J% ¥ A # HMGB #e=
TLR4 & & ey Rk KA BCA LEHFRE &, 18
50 g F BT/ PKIE A SRR 2xSDS BRI NE 22
TR A A 1 B 1 H Uk 23 1 A BT 300 mA,
Lh JI 2 e A & A e 7% = R R 2
(Polyvinylidene fluoride , PVDF) Ji I~ 5% ihg 4154
MREH 1 h, 4 CEMERG R A, AT BN —HT
(anti-HMGB1 mouse IgG, anti-TLR4 mouse IgG, anti-B-
actin mouse IgG) ,4 CHFH 2 h; TBST P 10 minx3
U AR i SR AL W AR IC /Y — 91,4 CIFE 4~
8 h; TBST YL 10 minx3 YK, H Western blotting %%
R S A, 2 1~ 15 min, B3R 2481k O,
BEI R ISR R e o0 M
1.9 ELISA #n X R A8 TNF-o IL-18 F= IL-10

Fadh ks AL E TR E TR R
5134 °C,2000%xg B0 30 min, B IR, 7EDE
K 450 nm 2L TEBRAS Y G BE (A, (H) |, L FRE S A
{2 thbmifE £ R th & B O RS HEAR UG B I
M2y A TNF-o IL-18 FI IL-10 B8 & &,
FEUIRER A 3 fL,

1.10 %57 % SRA SPSS 13.0 Gt iT2-4kF ik
FTEHEALFE i R LAY B = R 25 (x5s ) Fom, BX
PR HAEZ %0 Kruskal-Wallis 1 Mann-Whitney 555,
Ph P<0.05 hESAGI¥FE L,

2 #R

21 Tan ITA % SNL X R/A# 89 Fm  SNL F AR
TR SRR A X B 0 38 A ofa 38 v sk, S5 IR
AR A BRI IR Tan LA 20 PWT H1 PWL Hf%
%, ZRH G453 L (P<0.01) , RN A A G4
3 RIF KB PWT Fil PWL 2% AR Fif B i F A% (P <
0.01) , SHIAIX AR L #, Tan T A H KBRS 3
KIF PWT #1 PWL Fhi (P<0.01) . W 1,

18 —h R
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16 F —+—Tan1AZ1
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EAUNEE X NE Y5 NI A USN
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16 ¢ —e— A A B4
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14
12F
§ 101
& 8r
6 L
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FIE BIK TR B4
L FRmkE "1 P<0.01; 5 AR xR AL A “2P<0.01
B1 3AKXBRARFRE PWT F PWL 2L (x+5,n=6)
Compared with sham-operated group, ™' P < 0. 01; Compared
with model control group, “*P<0.01
Fig.1 Changes of PWT and PWL in three groups of rats

on different time(x+s,n=6)

2.2 Tan II A % SNL X R A28 4% HMGBI1 #= TLR4
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mRNA % ik % %"  Real-time PCR £l K FL & 58
HMGBI1 Al TLR4 mRNA Fik/K 458 LK 2, 58 F
AR L, BRI B2 K BRAESE 3,7 F1 14 KA HE
HMGB1 # TLR4 mRNA Fik/K-F B E A5, K2R A
Gt (¥ P<0.05) . SHEAIXT R g, Tan 11
A AR BUEBE HMGB1 1 TLR4 mRNA # kK 3%
FEAR, 2R A G X (3 P<0.05)
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X .
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14K
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1.8 mmfEFARA
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1.6 F W Tan[] A%

14+ ) "
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08|
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041

=

*1%2

TLR4F ik

02
0.0

IR TR B4R

55 Rz, "' P<0.05; 5 AR s R AL | "2 P<0.05

B2 34AXE SNL RFAEH E R HMGB1 71 TLR4
mRNA Ri% (x+s,n=6)

Compared with sham-operated group, *' P < 0. 05; Compared
with model control group, “*P<0.05

Fig.2 The mRNA level of HMGB1 and TLR4 in three
groups of rats on different time after SNL operation (x+s,n =
6)

2.3 Tan Il A % SNL X R & 4% HMGB1 #= TLR4
B R iKW Hm  Western blotting A M K F{, i
HMGB1 il TLR4 FEHE R KF25RILE 3,4 , 5K
FARYE, BRI A KERAE 55 3,7 M 14 REHE
HMGB1 1 TLR4 & H#AK W EW 2R A5 1%
B (P <0.05), SEAIX A LA, Tan TA 41K
i HMGB1 #1 TLR4 25 1R IA KV B EFEAK, 22 %A
Gt R L (P<0.05) , FREEREE R BRI B 1
ALl g5 HMGB1 \TLR4 &£k E %,

EXPN EUSN EAUDS
A T T AR

- — —
W — LA

[R— ;|
1.2 — A8 2
mmm Tan [[ AZ2
1.0 #|
£ .
% 08T 2 o %2
Q
= 06
8 s
S 04F
jas)
02
0.0

3K EAPN H14K

L FRmkE ' P<0.05; 5 AR 2P B AL bER | "2 P<0.05

B3 3HKR SNL RIFAEHR E R HMGB1 ERHAIR
BN

Compared with sham-operated group, *' P < 0. 05; Compared
with model control group, “>P<0.05

Fig.3 HMGBI1 expression in three groups of rats on

different time points after SNL operation(x+s,n=6)

24 Tanll A #f SNL K &A% TNF-a IL-18 #= IL-10
FOFAWF A ELISA AR WK S, S5HF
ARLH A BRI BEZH Tan [T A ZH RS 3,7 F1 14 K
6 TNF-o Fi1 IL-18 F3AK T4 A1 (P<0.05) 5 54570
XTHRA LU, Tan T A ZH KBS 3,7 Fil 14 KAFHE TNF-
o I TL-18 Fik K&K (P<0.05) , 1fij TL-10 Yk
KOV I, B2 A G2 L (P<0.05) .
3 tig

AHFFE R PO R ) Ly SNL AR | 2 B8 SOk 7 v il
A AR SEFLUIWTRI R 7 2 A S 2R s
SNL A5 K B X HLAR A 8 35 A Sl vk 33 imn
ARIGH 3,7 114 KA PWT Hl PWL B i F&A% , 1
BEAY ST, Tan 1A B 78 535 KRG LR Ak
L P R E R AR, AR JF 56 3,7 A 14 R KEL PWT FI
PWL W 5 e SRR AR FH I 5

SEF TS R 30 F1 50 mg - kg™ f STS ks
EE&‘FH%’E,%Z%%%EIX%U,@ 50 mg - kg_lﬁﬁﬁﬂﬂj
PR O EIVE . DRI AR 24 e 25 R0 e A L A i
BS54 30 mg - kg™' o Tan [T A AWk, LIKE
PE STS B LA S AR BE

BRI R S R E X B BT
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B4 3AXR SNL REARERES TLR4 BB RIE
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Compared with sham-operated group, *' P < 0. 05; Compared
with model control group, “*P<0.05

Fig.4 TLR4 expression in three groups of rats on

different time points after SNL operation(x+s,n=6)

HMGB1 B FL P il i P 4 78 1 28 9 3P 20 TR A 1%
WRAZ, RS RE R, BT RAEHEHAS

HMGB1 mRNA A& bk SNL R 553 K,
B S0 R Y e A RN PR 4 B 5% HMGB1 mRNA
A BRI b, #EDN HMGB1 S5 R PRI
e ST (A AT, 1 9 B A R SRR 8075 % %) v 2 SR
Ko WFFERIT, KM L3285, HMGBL Hiikinyr

A BF SRR o B, 1 HMGB1 5 28 B 19K
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iR AR BRI Ji A1 A 5 L T I S 4 R

WA HMGB1 £k R st . AWk
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2R BNIK, SNL ARG 3 K, £ BE S % T/ 8010 H PR
BN PR 414 86 TLR4 mRNA FIZE (2635 bR IF 4k
FEAE 5 K, DN TLR4 55 HLAUR A3 SO A 6,
HMGB 5 TLR4 256 2 — &4k, % MAPK F1 NF-
KB {5 55 Sl ) AR K R A 41 R T TNF-o 1
IL-1B, 7= A A S RN g e R A0, ik 5 AR S 45 IR
—%, TLR {3 T #1 28 70 FL 17, Bk B £ 1) Uk 3 3¢
TLR (00 i 28 I 5 240 B (L4370 e 3 4 L 2 0 Jse It
AN ) SR 28 TR A 40 G B 4 0 S, R MR 9 i
S SEERY KA ZEAN | ARSI 2
TLR4 ()35 E3 HMGB1 /> 4 TLR4 N2 HMGBI
FAME — 32 1A%, 16 S0 5 Ak 2R 7 1) 52 1 (receptor for
advanced glycation end products, RAGE ) 3 5 7
HMGB1 ZK45 4, )5 3 NF-xB {5 58 %, &0k
Jo A M 840 S ] R — R B A ARRE 20 JfL T TNF-ac
IL-1B IL-6 %5 Fo e g BPE P 2, ARBFSE A &
P, Tan IT A JZ e E ST TLR4 FR 3% 48 4 K F TNF-
o FlIL-1B8 MY FRIL, HIZH KA PWT Fl PWL [A] )
SIS BN I TR S Tan [T A 77 A 45095 2% 19 [
i, 3 BEZH 4R TLR4 mRNA K 2K A5, HED

500 r —a B R4 801 —a BT AR 55¢ - B AR
—e— LA A AR 40 —e— L A M40 —O— BEAI &} AR 2
450 —° Tanll AZL — 70l —O~ Tan [l AZL 50} = Tanll A%
<400 + | L T_‘4 — el
= I £ 60} = 45 12
g 350 . £
. ) *1 T 401
g 300 172 £ 50} 3
= 250 + d oy 1¥2 %2 § 35¢
3 *1%2 = 40F 12 S i - )
£ 200 = 301 L 1
Z 301 = 25k
= 150
100 20 20

H3R TR B4R

H3R TR B4R

3R TR B4R

5BRF R4, " P<0.05; 5 AR 2 BB S, 2 P<0.05
5 342 SNL R KR &8 TNF-o IL-1B F1 IL-10 FIRIE K (X+5,n=6)
Compared with sham-operated group, *' P<0.05 ; Compared with model control group, **P<0.05

Fig.5 Expression changes of TNF-«, IL-1f3 and IL-10 in spinal cords of three groups of rats on different time points after

SNL operation(x+s,n=6)
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TLR4 FI N W40 A F TNF-o Al IL-1B (9335 T I AJ
AEJE Tan 1A Z AR AR ROHLA] . TL-10 AT LA 2
PEPNF TL-1B \TL-6 B3 e 5 A0 ik A6 BT B 95 T L
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IKEEN, M HMGB1-TLR4 {55l #%, FHWI7E LySNL
R P HMGB1-TLR4 {5 53 A7 — &2 1 B 7F
J1I, HMGB1-TLR4 {553t -5 1 2 i BRI o A 5K, 1]
VE RGBT BRI L A5
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