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Research on Mechanism of Guizhi Shaoyao Zhimu Tang in Treatment of Gouty
Arthritis Based on Toll-MyD88 Signaling Pathway
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[ Abstract ] Objective: To investigate the effect of Guizhi Shaoyao Zhimu Tang ( GT) on inflammatory
signal expression of Toll-MyD88 in synovial tissues of joint of rats with monosodium urate crystal-induced gouty
arthritis (GA). Method ; Totally 180 male SD rats were randomly divided into 3 experiments, namely IHC, ELISA
and Western blot experiments, with 60 rats in each experiment. In each experiment, 60 rats were included and
divided into 6 groups, namely model group, normal group, high, medium and low-dose GD group (4, 8, 16 mg-
kg™') and colchicine group (3 x 10" g-kg '), with 10 rats in each group according to weight. All of
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experimental groups were treated with medicine through gastric administration, normal and model groups were given
equal volume of distilled water. Medicine or distilled water was given once daily for consecutively seven days
throughout the experiments. On the fifth day, GA model was induced through injection with monosodium urate in
the ankle joint cavity of rats. The synovial tissues of the rats were taken, expressions of Toll like receptor-2, 4 in
synovial tissues of the joint of rats were detected with immunohistochemistry, /A was measured with Image-Pro Plus
6.0 analysis system. ELISA was used to determine expressions of cyclooxygenase-2 ( COX-2) and transforming
growth factor-8, (TGF-B,). The expression levels of Myeloid differentiation factor-88 ( MyD88 ), nuclear factor
enzyme inhibitor (IxK-8), nuclear factor kB inhibitory protein ( I«B-a) and peroxisome proliferator-activated
receptor gamma ( PPAR-y) were detected by Western blot. Result; Compared with normal group after 72 hours,
average IA of TLR-2, TLR-4 and the expression level of MyD88, IxK-8, COX-2 in synovial tissues of the GA rats
significantly increased; compared with normal group, average IA of TLR-2, TLR-4 and the expression level of
MyD88, IkK-8, COX-2 significantly decreased in medium and high-dose GT groups (P < 0.05), whereas
TGF-8,, IkB-a and PPAR-y protein expressions significantly increased (P <0.05), with no significant change in
IkK-B in all GT groups. Conclusion: The action mechanism of GT on gouty arthritis in rats may be related to
decreases in the expression levels of TLR-2, TLR-4 and MyD88 protein expressions, and increases in the

expression of PPAR-y and I«B-a, and inhibition of the activation of NF-xkB, and reduction of the expression of

inflammatory factors in Toll-MyD88 signaling pathway.
[ Key words ]
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200 g, W F 1048 525 2h P WF 5 Hh o0 5 SPE 2%, 4%
YEE- SCXK (%B)2008-0005 , 52 46 i 1 i M #5 7 d.o
L2 2i Bk HEAAT 25 MR AR 254 40
JCARERL 12 ¢, FHAT 9 ¢, HH 6 ¢, KT 6 g, 43 15
g, AR 15 g, JIBE 12 o, B 12 g, JIFfE+ 12 g, 2544
W B AL & 255 R 25 b A BR A A), &b b R 25 K
P E BEBRRL ) B 2 AT A 2010 A RR(CP I 24
By FoR, JR S BAEGKE T4, I TR AT,
A5 RLIR T, 2040 mL, MY T & A2 2 gomL 452
AT AR 4 T LIS Y R . RK KA B (PG RURR 4 24
A WRTAE A L5 140706)  FREREH (MSU, I 1
B YR A R 2 A di S 6519R416, L MSU
2.0 g, BFRCAN K, Az B ER KOS B A R R R R
100. 0 mL, it i & 5t 2 & B o 20 g« L' A JR R 4
T B ) o 2 B (1 25 8 Ak 22 0 A IR A
Al fit B 20131127 ); — #i ik # & Rabbit/
MouseCode K5007, TLR2, TLR4, MyD88 4 #ii i ¥
T EHUAR TgG-AP HUAK Ko TGF g I 4 35 W Bl o
(ELISA) i it 71 & (DO 4 7 A4 9 5 R 5 KR
a4 3k AR1009, BA1716, BA1717,
BA2321,BA1011,2281131511) ;8% K+ «B fifg 311 1
#-B(1kK-B) , M F «B Wl & H a(IkB-a) , T %
A0 T A 33 B 0 00 32 A y (PPAR-y ) ST B BT 4K
(PL[E Abcam 2\ #], #5245k ab59195, ab32518,
abh209350) ; K B B-IL3h & [ (B-actin) $i fA& ( K HE =
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i A w5 KM9001) |, fh2 & 5tk 7] ECL(E =K
WA RS )L S PO018) , BCA 25 1 & il 7 &
(3 e N A 45 PPO102) , Al R 2 4k % R
(PVDF i, 3¢ [ Millipore 2 &, it 5 IPVH00010) ,
B 5 E % W (Kodak, fit 5 6610190 ) , COX-2 ELISA
ok R & (3% MyBioSource 2 ], #it =
MBS266603 ) ; TBS, #7145 iR , £h 2 45 & ALk 5% (i1 b
AR AR A R A A BCH) o

1.3 fU#%  RM2255 M4 56 A A AL (8 [ Leica
v H)) , CKX41-F32FL A5 & i 53058 ( H A& Olympus
25 H)) ,ME204E B HL, 7 K (i Mg R DR 2 0
H)) , APV2000 A = i ¥ B bl (72 [ APV A A,
RT6100 Y b5 AL ( 38 [ 75 AL 2w ) , 200 #Y 573K 2
(€[ PRO A #]) , Microfuge22 R AU i 1= 2 25 .0 AL
(£ E Beckman Coulter 22 &) ), DYZC-24DN Bl 3£ {5
ALK (bt os —AE8 T ) o

2 FiE

2.1 e 5%2y 180 HOKRBEHL /A FL 3] 3 45
B, R OG5 1 I Ao e 2H Ak (THC) S 36 | i I6C f 922 T FfT
I 7g (ELISA) 52 4% 8 1 5t 4 95 B 3% ( Western blot)
S A% S IG B R ME R SD KB 60 H, 54K Bifi
LAk 6 4,540 10 H BRI R4 I H 4 REEAL AT
EAR IR ST/ = 1IN SO (15 = A @ 17 1 K 2 E A
WA SIS T HE AU R K g HALE Y
Blig 4525, R VIR BEEGT do FERLAT 25 5Bk
AR R A R 2 (R S AR ) 4 4,
8,16 g - kg™, Bk K il Bk 41 FH 25 5 & Ok 3 x
10°* g-kg_lo

2.2 GA KEBARIHI % 255 Kig mr, KR ip ™
FLZ 40 (35 mg-kg ™) BRI, bR 1E % 4 1 A S IR AL
AEFRER K AN, AR A L) 4.5 S5 Sk ) A B 6T B
WA MSU IR B 0.2 mL, DLXF I 8 82 R v A bR i,
T2k GA A,

2.3 LA S TLR-2, TLR4 Z 1K 8 (11 %
ik OCTT IR THC 5255 T L 72 h 5 B T A S 5
Bl ik JRR Ak BE  BCAT B DG Y (6T I g M iz
U AR 2 0.5 em) , KL BT 4% Z R WP R
TEE 24 h, 4% B9 Eh TR K LS , 2 R Al T
PIUA) 25 ok S o J5 58 0 B B2 2 B K (100% —
100% —95% —95% —90% —80% ) , & X 2 min, —.
FHORE D], WA SR A, ok e e H 44k —
kg, JROK B, BT, Pt A F (Rt
TLR2 ¥ J& 1:50, %4t il TLR4 % & 1:100) ,DAB 4%
o, B R, Bk Bk ) IS A A ALEF (10 x

40) , ] Image-Pro Plus 6. 0 [EI{5 43 B 114 I 5 45 41
R A R AR RO 1A
2.4 G BEAZ COX2, TGF-B, ik XK1
R ELISA S50 T35 72 h )5 ¥ BT A SE 5 s W) i i
JER P AE B8, B ECA AR OG5 i A G = VR AL, B R
MR, INAGE B AR B K A1 3K AR F 5,3 000 -
min "', B0 10 min 5, B b3 W, $% ELISA 3% £
WA G BRAE UL A5, 2 bR vfE il 28, 52
2.5 XA LH MyD88 Rk X
fiE Western blot 52535 T 3 8 72 h J5 i 21 1% 4b S8 K
B, 2 IR SOk 7 B UK BRSE 0 i s g ™ oy i
AR HERB A =70 CALE KA T O, H T
El3lF Western blot # . fi {4 25 4 LI Quantity One
4. 62 B i W O B A B i AT A B, D E A&
4 1A,
2.6 ittt SR SPSS 13.0 Seit 4k f4F k47
Geit 2z o A R OB DL & x5 o, AL LR
K LSD SR R 5 22 53 B, 22 41 8] e Bk 5 2% 4%
B, LA P <0.05 B 2R AT E L,
3 B#R
301 —RAUIER IEARHT E W A A2 AL
AT RIBE R B B IE SRR, 1
UM AR IR B 2 h J5 BRI B
ZLM TG B TR R FE IS, SE K TL-18,11-6,
TNF-o K 455K B @& T IE % 4 (P <0.05) , £ B
i XU OG5 9 A58 U R B A 1 1) o
3.2 XK A 2% TLR-2, TLR4 H H K
IKHyRZm N THC Je @& al LUE H, SR [
BOEFHRGHLA R ORE, 5IEF 4 0, K
AU R BROC T W B4 21 TLR-2, TLR4 -3 TA 3%
KIKF-B B TR (P <0.05) 5 S5RCRLZH Fo 8, Bkl
B ZH AR A AT 24 Bk I v e 7 e 2 K RO TR A
4l TLR-2, TLR-4 F- 34 IA {8 3R 3K K F 1 2 B AR
(P <0.05) , A4~ 25 HIRE 7 %57 & 41 K BROC T 1
BREZH 21 TLR-2, TLR-4 734 A 3R 3K K P AL 5 B IR
BRCETLG R, WE 1,2 K1,
3.3 XPREROCT K B 4L R PRI 5 COX-2, TGF-
By SHEMEM 5 IER A A, B K ROC T I
JRZHZL COX-2 E Wl F & (P <0.05) ,TGF-B, &
HUREEAR (P <0.05) ; 5884 Fe &L, Bk Al i
L FEBAT 25 FBE b AR A 2 3 W G BRI R
BG40 COX-2 & & (P <0.05) , Bk K il i
0 RGN EE g R v R R 2 3 R KRR G
WAL TCGF-B, & (P <0.05), Wik2,
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A TR AL B, BOHALC BT I 4 goke T AL D, HERAT 2
Mt 8 g-kg T AL E. HERAT IR 16 g-kg T AL F BKOK A
3x107* g-kg (K 2,3 )
E1 HAXRBRXFERALA D TLR2 BEEMRIE (AL, x
400)
Fig.1 Expression of TLR-2 protein in joint synovial tissue of each

rats([HC, x400)
- - "‘;
A B

D E F

B2 HEHAXRRXWBRAEAD TLR4 EABRIE (LELAKL, x
400)

Fig.2 Expression of TLR-4 protein in joint synovial tissue of each

rats(THC, x400)

F1 BERSAMBHINRREATERAAS TLR2, TLR4 BH
IA RiEHZM(x £5,n=10)

Table 1  Effect of Guizhi Shaoyao Zhimu Tang on protein IA
expression of TLR-2, TLR-4 in joint synovial tissue of rats(x £s,n =

10)

£2 EESHABFHARELTBEAALEETF COX2,
TGF-B, EEMHM(x £5,n=10)
Table 2  Effect of Guizhi Shaoyao Zhimu Tang on expression of

inflammatory cytokines COX-2 and TGF-B, in joint synovial tissues

of rats(x £s5,n=10) pe L'
4531 F/g kg ™! COX-2 TGF-8,
IE# - 0.16 £0.01 1.22 +0.05
AL - 0.28 £0.01" 0.93 0. 10"
HEBATZ ARy 4 0.20 +0.01% 0.98 +0.07
8 0.18 +0.01% 2.34 20.17%
16 0.15 £0.01% 1.99 0. 06%
KK A B8 3x107* 0.14 +0.01% 1.43 £0.05%

4157 Fl /g kg ™! TLR-2 TLR-4
IE# - 0.32 +0.01 0.26 +0.01
LR - 0. 64 £0.02" 0.54 £0.02"
HR AT 2 bk 4 0.58 +0. 08 0.51 +0.02
8 0.43 £0.022  0.37 +0.02%
16 0.45 £0.01% 0.36 £0.01%
AR AN B 3x107* 0.39 £0.01% 0.33 £0.01%

o HIERAILED P <0.05; SR 4 D P <0.05(% 2,3
M) o

3.4 RO I AL MyD88 ,1kK-B, IkB-a,
PPAR-y SR RIAMF N HIEH 4 K, A4
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RRLET 1 B4 41 MyD88, IkK-B & 11 & iAW & T
# (P <0.05), IkB-a, PPAR-y % [ % ik U] 5 % 1§
(P <0.05) ; 588 28 Lo e, B OK A BR 4L A5 24
JRBE AR ek 2 3 S MR RO i
U MyD88 (P <0.05) , KA AT 25 1+ 7 5 L v 5f)
W) TH 75 IcB-a, PPAR-y % 143k (P <0.05),
FERATZG 1 B 3 8 b ARGR B4 1eK-g TE W B 78
foo WLIE3 &3k 3,
MyDgg — - — — —

e e - ——

IxkK-p
PPAR- I

Pf-actin

e

ety ————————
A

B C D E F

B3 XTimiEAEL b MyD88,1xK-8,IxB-a,PPAR-y & B Western
blot B ik &

Fig.3 Protein electrophoresis bands of MyD88,1xK-8,IxB-a and
PPAR-y in joint synovial tissue of rats by Western blot

4 itig

“TLR-MyD88 " {% =3l % ] ) TLR-2, TLR-4 %
HE AR MyD88 25 1 MSU &4 iy 12 51
K MSU Sk A5 19 GA RAEM KA KRR 4B
R GA BISAE R A E E VIR .

AU A MSU § R 1R S IR P I 15 5
A4 TLRs J&0, 00 . 3 k9 TLRs i o J TIR 5
Jia 55 P R 4 26 4 MyD88 iy C-ii TIR 45 A &2 &
Yy, M5 S5 BT «B W (1kKs) , F 2L «B 1Y
ZZ AN kB/NF-kB 5 G W BT s NF-kB H i 1k
SR B — R AR S 2Rk, DT 7 A D
RAEFCR N T U0 TL-18, TNF-o %5, 58 )i 4 5 915 5
ST, Bk EMANY IL-18 @ i 5 IL-1 Z &
S5 A 0 TL-1 A5 538 B R RE 21k 7 (MyD88 ) 4K
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*3 BEEABMEHIVRRLETBEAL D MyDSS, IkK-8,IkB-a,PPAR-y EARIEZM (2 £5,n=5)
Table 3 Effect of Guizhi Shaoyao Zhimu Tang on protein expression of MyD88 ,IxK-8,IxB-a and PPAR-y in joint synovial tissues of rats

(x+s,n=5)

4153 FlH /g kg ! MyD88/B-actin 1kK-B/B-actin IxB-a/B-actin PPAR-y/B-actin
I - 0.69 0. 04 0.37 £0.02 0.35 £0.03 0.83 +0.01
LAY - 1.06 £0.03" 0.57 £0.01" 0.20 £0.01" 0.58 +0.01"
HEAL AT 25 B 4 0.76 0. 06> 0.61 +0.02 0.35 +0.03% 0.68 +0.05
8 0.59 0. 05% 0.59 +0. 04 0.38 +0.01% 0.71 0. 03%
16 0.44 +0.01% 0.61 +0.01 0.45 £0.03% 0.71 £0.01%
FRAK A B 3x107* 0.87 0. 02% 0.38 +0.01% 0.51 £0.02% 0.83 +0.02%

R AZ IR F- NF-wB i i, 518 R & i TL-1, g 658
Kl TNF-o, TL-8 S5 i 28 A % it | 7™ A 50 I ik
RAGRE S A S I 3 Vi, S5 Y AT i A
TR AR,

NF-«B fii T “ TLR-MyD88 " {5 5 il % T iff 1) A
AL AE R — DLW W, S
5 O e ) RSO0, R A A R L, NF-«B
SRR £, kK-8 Al 1kB-a J& NF-«B I fk i 72
P2 AN, kKB TRk b5
NF-kB 2546 W AE WG L RS = RIKE AW 1kB-
aSer32/36 BRIk S iz R Ak, 154 J5 35 5 9 26 S &
P /N A B fif DN T 2% B8 NF-xB, 512 NF-«B 1)
&M kB AT LA “ TLR-ILR/NF-«B” {5 %5
i % NF-«B i35

PPAR J2& 77 H A5 [N 3R 38 1 1% 19 32 1R e s
TR RIS A6, PPAR A 53K o, B
(5L 6) Fil y 3 A2 v PPARy i@ it 5 NF-«B [1]
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K+ TNF-o, IL-1, IL-2 1 1L-6 B9 A= B, 77 A 40 46 0
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TGF-g i i 1 il 4 £ A Bt 4 TNF-o F1 MMP12
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o SRR 45 1 T e
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Feik Wl NF-xB % 1k, FEAIK Toll-MyD88 {5 5 il #%

RN FRBAH K,

AT R B, S5 HOKANBEAS [5] 1 2 A AT 2 6
VAR IS Y K RRLOG 1 W B 4 21 b IkKB 1 3R
ik (HHULEERS N PPAR-y , IKB-a & TGF-B £ ik, i )z
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