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# E HH:A T Toll #%4k(Toll-like receptor, TLR) /% % 4141 85 % & JT 88 (myeloid differentiation primary response pro-
tein 88 ,MyD88 ) 1% 5 i@ B4R 3T w40 i Am £ 3K K05 38 97 SM g8 Rk £ 3 £ (acute gouty arthritis, AGA) #94E Al ALk, ik 4 48 R
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BRAH R IBLALR VA AT 30 B R A B4k RS A 46 TLR/MyD88 4% 5 18 %48 % % B TLR2 . TLR4 .MyD88 . #% B F «B 4741 7
¥ o(nuclear factor-kB inhibitor kinase-o, IKK-a) \# B F kB 474 /] a(nuclear factor-kB inhibitor-o, IkB-at) mRNA £ 3% K -F A %
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20 (#4854 h:P=0.000,P=0.000,P=0.002,P=0.004,P=0.031;3% 45 8 h:P =0.001,P =0.000,P =0.002,P =0.007,P =
0.002;# 45 12 h;P =0.000,P =0.000,P =0.004,P =0.010,P =0. 006 ; i 45 & 24 h:P =0.004,P =0.000,P =0.003,P =0. 001,
P=0.006), Qini# k& RANESEHMNER, 6 ARR e F R F R INEFSE LA, AEZFHLATFEEL, ORX
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Rt FE L, BA 65 TLR2 TLR4 IKK-o IkB-o mRNA K3 3 T2 §4(P =0.000,P =0.000,P =0.000,P =0.020) , #k
KA B LR Fer & 2 P K 2869 TLR2 \TLR4 . IKK-o, IkB-oe mRNA 7K ¥ 4& F 42 A 40 (TLR2; P =0. 000, P =0. 005; TLR4; P = 0. 018,
P =0.000;1KK-a: P =0.003 ,P = 0. 004 ; IxB-a: P = 0. 008, P = 0. 010) ; ¥ 25 4% 71 & 4169 TLR2 ., IkB-oe mRNA 7K F 3§ 1% F 45 & 41
(P=0.000,P=0.020),2 %1 TLR4 IKK-oe mRNA 7k -F 6440 18] £ F 3 st % E L (P =0.564,P =0.884) ; 7 2% & 7 & 445 TLR4
mRNA K-FA& FAE A 28 (P =0.024) ,2 28 TLR2 IKK-ot . IxB-oe mRNA /K -F 444818 £ F ¥ £ 43t $ Z X (P =0.349,P =0.320,P =
0.579) , P24k F A B4 5 A KA AR 69 TLR2 . TLR4 . IKK-o . IkB-o mRNA 7K -F pbdk | 20 18] £ 73 £ it 3 Z L (TLR2: P =
0.836,P =0.056;TLR4:P =0.669,P =0.069; IKK-a.: P =0. 387 ,P =0.989;IkB-a: P =0.721 ,P =0.518) ; ¥ 25 & A ¥ 4844 TLR2,
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ABSTRACT Objective:To explore the mechanism of Simiaotang and Tufuling Fang ( PU#b iz il + 4% J5, SMTTFLF ) in treatment of
acute gouty arthritis( AGA ) based on the Toll-like receptor ( TLR ) /myeloid differentiation primary response protein 88 ( MyD88 ) signaling
pathway. Methods : Forty-eight specific pathogen-free ( SPF) -grade male Sprague-Dawley(SD ) rats were selected and randomized into blank
group ,model group, colchicine group ,low-dose SMTTFLF ( L-SMTTFLF) group , medium-dose SMTTFLF ( M-SMTTFLF ) group , and high-dose
SMTTFLF( H-SMTTFLF ) group,8 cases in each group. All rats but the ones in blank group were intervened by intragastric administration
with potassium oxonate ( PO ) and hypoxanthine ( Hx) ) suspension, followed by intra-articular injection of urate suspension into the right ankle
joint for inducing AGA ;while the ones in blank group by intragastric administration and intra-articular injection with the same dosage of nor-
mal saline. After the end of AGA modeling, the right ankle joint of the rats was observed for assessing the inflammation index,and the ankle
swelling index was calculated for confirming whether the AGA models were built successfully. Twenty-four hours after the end of AGA mo-
deling, the successfully modeled rats in L-,M-,and H-SMTTFLF group were further intragastric administrated with SMTTFLF in correspond-
ing concentration ( consumpting the crude drug as 5,10, and 20 g/kg, respectively) ,the ones in colchicine group with colchicine suspen-
sion, whereas , the ones in blank group and model group with the same dosage of normal saline,once a day for consecutive 7 days. Twenty-
four hours after the end of drug intervention,the blood was drawn from the abdominal aorta of rats in each group for detecting the serum le-
vels of urea nitrogen and creatinine. After phlebotomizing,the synovial tissues were harvested from the right ankle joints,and the mRNA le-
vels of TLR/MyDS88 signaling pathway-related genes,including TLR2 ,TLR4 ,MyD88 , nuclear factor-«kB inhibitor kinase-a( IKK-a) and nu-
clear factor-kB inhibitor-a(IkB-a) , were detected by using real-time fluorescence quantitative polymerase chain reaction( gPCR ) technolo-
gy. The protein expression levels of IKK-a and IkB-a were detected by using Western blotting assay, and the expression of TLR2 and TLR4
proteins ,as well as the aggregation of macrophages , were observed by using immunohistochemistry ( IHC) . Results ; (DAfter injection of urate
suspension , the swelling gradually appeared in the right ankle joints of all rats but the ones in blank group,and peaked after 24 hours, with
the inflammation index being grade 2 or above. At hour 4,8 ,12,and 24 after successful modeling, the ankle swelling indexes of the modeled
rats were all higher in model group, colchicine group, L-SMTTFLF group, M-SMTTFLF group, and H-SMTTFLF group compared to blank
group(at hour 4 after successful modeling: P =0.000,P =0.000,P =0.002,P =0.004,P =0. 031 ;at hour 8 after successful modeling:
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P=0.001,P=0.000,P =0.002,P =0.007,P =0.002;at hour 12 after successful modeling: P =0.000,P =0.000,P =0.004,P =
0.010,P =0.006;at hour 24 after successful modeling; P =0.004,P =0.000,P =0.003,P =0.001,P =0.006) . @There was no statisti-
cal difference in the serum levels of urea nitrogen and creatinine among the 6 groups in general. (3 The difference was not statistically signifi-
cant among the 6 groups in the mRNA level of MyDS88 in the synovial tissues of ankle,while,was statistically significant in the mRNA le-
vels of TLR2,TLR4 ,IKK-a and IkB-a. The mRNA levels of TLR2, TLR4 ,IKK-a and IkB-a were higher in model group compared to blank
group(P =0.000,P =0.000,P =0.000,P =0.020) , while, were lower in colchicine group and M-SMTTFLF group compared to model
group(TLR2:P =0.000,P =0.005; TLR4:P =0.018,P =0. 000; IKK-a: P =0. 003, P =0. 004 ; IxB-ac: P = 0. 008, P =0. 010) . The
mRNA levels of TLR2 and IkB-a were lower in L-SMTTFLF group compared to model group,while, the differences were not statistically sig-
nificant between the 2 groups in the mRNA levels of TLR4 and IKK-a( P =0.000,P =0.020;P =0.564,P =0.884 ). The mRNA level of
TLR4 was lower in H-SMTTFLF group compared to model group (P =0. 024 ), while, the differences were not statistically significant be-
tween the 2 groups in the mRNA levels of TLR2 ,IKK-o¢ and IkB-o.( P =0.349,P =0.320,P =0.579) . Furthermore , the differences were
not statistically significant between L-SMTTFLF group and colchicine group as well as between M-SMTTFLF group and colchicine group in
the mRNA levels of TLR2,TLR4 ,IKK-a and IkB-a(TLR2:P =0.836,P =0.056; TLR4:P =0.669,P =0.069 ; IKK-a.: P =0. 387, P =
0.989;1kB-a: P =0.721,P =0.518). The mRNA levels of TLR2 and TLR4 were higher in H-SMTTFLF group compared to colchicine
group( P =0.000,P =0.002) ,while,the comparison of the mRNA levels of IKK-a and IkB-a between the 2 groups revealed no significant
differences (P = 0. 313, P = 0. 136 ). The mRNA levels of TLR2, TLR4, IKK-a and IkB-a were higher in L-SMTTFLF group and
H-SMTTFLF group compared to M-SMTTFLF group(TLR2:P =0.000,P =0.047; TLR4:P =0.000,P =0. 001 ; IKK-a: P =0. 006, P =
0.042;1kB-a: P =0.021,P =0.037). The mRNA levels of TLR2 and TLR4 were lower in L-SMTTFLF group compared to H-SMTTFLF
group(P =0.001,P =0.006) ,while,the comparison of the mRNA levels of IKK-a and IkB-a between the 2 groups revealed no significant
differences(P =0.394,P =0. 068 ). @The protein expression levels of IKK-o and IkB-o in the synovial tissues of ankle were higher in
model group compared to blank group(P =0.000,P =0.000) ,and were higher in model group compared to colchicine group( P =0. 000,
P =0.000). The protein expression level of IKK-a was higher in colchicine group compared to L-SMTTFLF group( P =0.000) , while the
comparison of the protein expression level of IkB-a between the 2 groups revealed no significant differences( P =0.050). The protein ex-
pression levels of IKK-a and IkB-a were higher in colchicine group compared to M-SMTTFLF group and H-SMTTFLF group (IKK-a: P =
0.000,P =0.000;IkB-a: P =0.000,P =0.000) ,and were higher in L-SMTTFLF group compared to M-SMTTFLF group and H-SMTTFLF
group (IKK-a: P =0. 000, P =0. 005; IkB-a: P =0.000,P =0.006). The protein expression level of IKK-a was lower in M-SMTTFLF
group compared to H-SMTTFLF group( P =0.005) ,while the comparison of the protein expression level of IkB-a between the 2 groups re-
vealed no significant differences (P =0. 108 ). (5)Compared to the blank group,the macrophages in the synovial tissues of ankle were signifi-
cantly aggregated in rats of the other 5 groups,with the model group presenting the most in number. Additionally,the macrophages decreased
in colchicine group, L-SMTTFLF group, M-SMTTFLF group,and H-SMTTFLF group compared to model group,with the M-SMTTFLF group
and colchicine group decreasing more pronounced. (6©Compared to the blank group,the TLR2 and TLR4 proteins in the synovial tissues of
ankle were significantly expressed in rats of the other 5 groups,with the model group expressed the most pronounced. Besides , the expression
levels of TLR2 and TLR4 proteins decreased in colchicine group, L-SMTTFLF group ,M-SMTTFLF group,and H-SMTTFLF group compared
to model group,with the M-SMTTFLF group and colchicine group decreasing more pronounced. Conclusion; SMTTFLF may work by redu-
cing the aggregation of macrophage and the release of inflammatory factors,as well as down-regulating the expression of TLR/MyD88 signa-
ling pathway-related genes in treatment of AGA ,with medium-dose acting best in the effects,which are comparable to that of colchicine.
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TE4 C L3000 r + min "' B0 15 min, B0 4210 cm,
ETEWRAE 4 CHRORAT T RILG , RIBR R B
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0.000,P =0.000,P =0.002,P =0.004,P =0. 031 ; &
#if5 8 h:P=0.001,P =0.000,P =0.002,P =0.007,
P=0.002; #5512 h: P =0.000,P =0. 000, P =
0.004,P =0.010,P =0.006; 3&#5 J5 24 h; P =0. 004,
P =0.000,P=0.003,P=0.001,P=0.006), WLE I,
%3,

R2 IMAAEERGHERNSIMER

FEH AR 197 5(5'—3") P/ bp
Toll FEZ 14 2 IS |9 TGTTCCGGGCAAATGGATCA 160
F514 GCCTGAAGTGGGAGAAGTCC
Toll ££5Z 1k 4 21 GGCAGCAGGTCGAATTGTAT 203
FiE814 GCTTCTTGTTCTTCCTCTGATGT
6 R LI vy 25 1 5 88 514 CTCCAGGTGTCCAACAGAAG 185
T84 TGGTATAGTCGCAGATAGTGATGA
B+ «B 0 HIEE o« 5|9 TAGCAGACCGTGAACATCCT 155
FiE514 AACCAACTCCAATCAAGACTCATC
R T B WHF] o 214 CTCAAGAAGGAGCGGTTGGT 218

#5149 CCAAGTGCAGGAACGAGTCT
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3.2 mMFERZRMAEFSERNER

6 ZH R BRI I IR 2% &L LI 5 i SR A, 4 )
ZFH TSI EE L (F4)
3.3 RXWigEALR D TLR/MyDS8 {5518 B8 X
£ E mRNA 7k E#& %5 R

6 ZH R FRER G ¥ B4 21 MyD88 mRNA 7K F-
i, 22 7 gt 22 & Lo B2y TLR2 | TLR4
IKK-o . IkB-ae mRNA /K333 F a3 14l (P =0.000,
P=0.000,P=0.000,P =0.020) . FKzKAlIf 2 F1
2GR FHE 41 TLR2 . TLR4 IKK-a . IkB-o mRNA 7K
P F R4 (TLR2: P = 0. 000, P =0. 005; TLR4 ;
P=0.018,P =0.000; IKK-o: P =0. 003, P =0. 004
IkB-a: P =0.008,P =0.010) ; H 25 {74 1% TLR2
IkB-a mRNA 7K S P {E FAHL A 41 (P = 0. 000, P =
0.020) ,2 21 TLR4 ,IKK-oe mRNA 7K - () 40 7] 2% 52 2

TGt L (P =0.564,P =0.884) ; i 24 5 7] & 41
1) TLR4 mRNA 7K A FAERIZH (P =0.024),2 41
TLR2 . IKK-a \IkB-o mRNA 7K3F-ff) 2 [a] 25 S ¥ 48 3
¥ (P=0.349,P =0.320,P =0.579) , "h24{k,
HR 2 S R OK AR AL ¥ TLR2 \TLR4 | IKK- , IkB-a
mRNA JK-PA, 21 8] 22 5 24 o g i 4% 5 SC (TLR2
P=0.836,P =0.056; TLR4: P =0. 669, P =0. 069
IKK-o: P =0.387,P =0.989; IxB-a: P =0.721,P =
0.518) ;2 & 411 TLR2 \ TLR4 mRNA 7K F-3y
BT HOKABEZL (P =0.000,P =0.002) ,2 4] IKK-a
IkB-a mRNA 7K~V 1) 41 7] 22 S 34 o g it 2 5 L (P =
0.313,P =0.136), H 251K, @ 5 & 41 () TLR2,
TLR4 IKK-o \IkB-ac mRNA 7K 75 b 24 ol 4
(TLR2:P =0.000,P =0. 047; TLR4: P =0. 000, P =
0.001 ;IKK-ac: P =0.006, P =0.042; IxB-a: P =0. 021,

B 1 FRERERESS 24 h FERBEAXR XM EERIMRE H

R3 EEE 6 ARRAMBRKTIMAKIEHMEL R

3 FEAS R/ BRI MK AE U (v £5)
R WG 4 h W5 8 h WA 12 h AT 24 h
Ey=E 8 0.069 +0.034 0.069 +0.053 0.104 £0.069 0.099 +0.096
(eI 8 0.242 £0.131 0.277 £0.151 0.473 £0.204 0.276 £0. 143
KAl ZH 8 0.256 £0. 109 0.423 £0. 159 0.411 £0.156 0.344 £0.110
LRET (i e 8 0.126 +0. 060 0.265 +0.087 0.307 +0.107 0.281 +0.105
SRELL =g 8 0.106 +0.059 0.233 +0.101 0.286 +0.078 0.294 +0.115
rhehE Rl 8 0.167 £0.059 0.262 0. 115 0.298 +0. 140 0.266 +0.114
FA{4 5.907 7.496 7.803 4.266
P 0.000 0. 000 0. 000 0.003
F4 6 EHAROLFREBMIHEGERNER
45 FEA R/ H RERAEGR/[(M,Q) ,mg - mL™"] JILBF & /[ (M, Q) ,pmol - mL "]
=i 8 7.772,1.314 26.635,7.850
TR 8 4.796,0. 824 19.376,11.130
KK A ZH 8 4.876,1.121 24.276,4.910
FRZL A 8 6.426,1.401 28.952,1.290
LRELL e 8 7.365,0.519 38.756,10.000
EREST =00 e 8 6.497,3.509 26.614,8.350
Wl 6.154 6.846
P4 0.292 0.232
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P =0.037) ; 24 52 19 TLR2 . TLR4 mRNA /KF
PURF 2y Mgl (P =0.001,P =0.006),2 éﬂ
IKK-o . TkB-ac mRNA K/ 40 [R] 25 R ¥ e 5012
Y(P=0.394,P=0.068), W5,
3.4 BATHBEALF IKK-oIkB-a EAKFH
Mg R

B2 R R G Wi A 20 Hp IKK -« IkB-a 2
7K PH 52 F14L(P = 0..000, P = 0.000) s Bk fil
B4l TKK-o, IxB-ao 25 (1K P39 K FREAIL (P =
0.000,P =0.000) ; F/K AL A2 TKK-o 5 K- T

RS 6 AXRBRXTWBRARS Toll B2/ BWRAUMRARMLERR S FS

HZG IR AL (P =0.000) ,2 2] IkB-or 2 K19 22
FRGIE T (P =0.050) ; BROKAl 4] TKK-o0 |
IkB-a & FUKF2 i T girp il 4 (TKK-ac: P =
0.000,P =0.000;1kB-a: P =0.000, P =0.000) ; 12
R B2 IKK-o IkB-o 3 FKF2 5 T 25 s )
4 (IKK-a: P =0.000,P =0. 005;IkB-a.: P =0. 000,
P =0.006) ; 24 5 i 41 IKK-o 2 KPR T 1 2
FAEA (P =0.005) ,2 4 I«B-a HEAKFHIZER T
Gt (P =0.108) . W& 2,56,

B X EE mRNA K FAEM LR

413 FEAR/  TLR2” mRNA  TLR4” mRNA ~ MyD88” mRNA  IKK-o" mRNA  IkB-a” mRNA
R (xx5) (x%5) (xxs) (xxs) (xxs)
=) 8 2.225+0.548  0.951 +0.187 1.038 £0.232  0.762£0.075  0.849 £0.076
FAT 2 8 2.485 +0.431 2.446 +0.051 2.185+0.578  2.378 +0.701 2.731 £0.030
KAl ZH 8 0.386+£0.069  0.693 +0.206  0.938 +0.239 1.291 +£0.424 1.345 +£0.155
SRE2E (Al Fred | 8 1.219 £0.163 1.447 +£0.200 1.818 +0.366 1.510 £0.228  2.530 £0.923
HRZ R AL 8 0.474+0.096  0.803+0.270  0.863 £0.290  0.838 £0.261 1.233 £0.036
R 8 2.086 +0.031 1.556 £0.046 1.299 +0.105 1.284 £0.035  2.283 +0.726
F A 9.854 13. 167 2.532 2.533 2.605
Py 0.000 0.000 0.050 0.049 0.045

TE 1) Toll BEZ4A 2,2) Toll BEZAK 4,3)

HF

A= AL

HHE 2 A % S 3 1 Tt 88 ,4) A% PR kB IR o, S) % T kB AR o,
BOKAIBRAL  vh2GIRFI R4 2Rl 2 Ral

G D G TS NS S
IKK-a~-----

1kB- o

GAPDH fy H i1 -3 -2 i (B, TKK -0 JWAZ K - «B 45 o, IkB-o SHAZ P T «B 0] 5

B2 6 AXRRXTBRAADZETF «B MEFEHE o EF B IMHEFH o« ga*;;m&mm
®6 6 HRRBRXTRBRARPZETF «B MHIFHEE o ZEF «BMHEF o« EEKFENER

20 531 FEAE/ H IKK-o" (x %) IkB-a” (x 5)
= H4H 8 0.265 +0.008 0.098 +0.011
FETRIZ 8 1.097 £0.008 0.880 +0.010

KA B ZH 8 0.887 +0.024 0.571 +0.054
S REZi i R e 8 0.658 +0.028 0.464 +0.039
rhzrpsi 8 0.408 +0.026 0.213 £0.023
2 s R 8 0.558 +0.019 0.299 +0.046

F {4 222.814 65.281

P4 0. 000 0. 000

TE DT «B IMHGRIAE o, 2) AT «B 35 o«
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3.5 BAXTBBRAATEBARREBINRER

52 AU E, FEA 5 AR R 1 I AT 0
R i 349 1 2R JFL o L 201 15 A4
254 25T T2 B W 20 MO 0 3 R R A i
Ho e 24 e ) s 2 RRK KB 1 A i ik B
W (K’ 3) .
3.6 BRXTIBRALH TLR2, TLR4 & QFIAHER
ME LR

525 AL, R 5 ATR BUBROG T T IR 21
TLR2 TLR4 2 F 34 W i 305, e b B 41 3% 55 dc W
{54 25T 4L TLR2 TLR4 8 H R A KPR
POZ AR, L o 24 ) 2 AR AL B 2 I
(4 5)
4 W

ARAE AGA [ Z i hs U RS T AR AR , s 2L
Trrp e s SR R AT R DT A
AGA HIEEHFIE 2 JB IS5 UE ", I PR 22 #4568
P TIRIT " o BRI AR PR YT KU G

T RIEARAL LT UL A B, 76 DU 20 1 20l A =AY

I L AR D TR A R T A AR
IR A & B, A R R B AR
YR THRIEEIRIT AGA (EFHUGHT 10 fiyrp2y "~

LARES T R R VR 2 AT R
W IS, BURZY B TE ST, A%

DRI Ao 8 XU 6 4 48 B — 2 R PR . pu i
Vi ARZE T S AR RERS IR A 5 BEAE T A5 L B
FFE 23R8 B T A I & 313 I 25 5 4+
SR Z I AT 25 BRI s B AR TR
B2 ). G, ARERI  E s A4 IR 1k
JFTH I Z

ARSI LS R AR TR R L R B WA VR R T T
B 1, Z )5 R O R R R il 25 AGA BiRY, %3k
BEERF B IR IR T AGA M2, SRS, A
K ERAT MR ST 24 A A= I e, ELAE 3 453 I 45 I i s A
KBRS E & T2 A4, XA ADE
FEHI Y AGA BRI, HECON R e . 259 T Pl sh
WG, A AR B PR R Z AL 7 & 24 H B 8
25 XTRERE B T R BRAR N AETE IR R I, 35 AR X)
U R U 3 8 PR S 4345 o

TLR/MyD88 i LIRS 5 4 i I 1) B
SR 2 MSU A S IR FE R £ S A
KA FIRARN G, oK EE A RE, At
FEH R BRI G T W IR A S e e AL 45 A SE T X —
Mo MSU 5|2 E Wi M SR , 4% 5 e 4 i 2 i S 20
JEP A TLR J5007 " AT KR 524 T iy MyD8S i
BT MyD88 1y —Fpiir i & 1, ol DAtk — 2 34
IKK-o 25 % 2 4y 715 IKK-a 3E — 25 5 R 1k 34 0
IkB-o, 4T 5 NF-kB 454, R AE B M, A = RAE

“HE

1H 1 1 B HEY 2 ol S =N &5 S [20-21]
AR PRAE T, ] 3 5 2 2 BRI R, B AR i R R 7K F- FL, B BRI 2 M S AE A ¥ o
/J 2P E /e = —- ’ A "/,’,::2'.‘ . },- 3 1‘(,‘,'/: J "’- ". ::. L ‘:, - <
G ¢ - St Y
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i v “¢ o ": *and : XX Dol L 3 . \ ‘
- e 7 - - e b8 2
N g 1,05878 % 8 2 eV 2 T Y : p N
o e v V" ~ PR~ o " g 1 ¢
‘ ol e s -nepr Lo Lo 3 4
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B4 6 AXRRERXTBEARAS Toll H#ZE2 ERRRAULBLER( x200)
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AW S 5¢ G qPCR L 1 5 B 338 K 50 03 40
ZE SRR, POz AR % T RE B U 7 AGA 527
T ERBR OC Y Mg B 4 4 rp g A e SR 4, T 9 TLR/
MyD88 {55 P AH G KR e 3k , v 24 v s 44 3K
R, 5 4K BRUBR G 1T WiE B2H 24 rp MyD88 mRNA
IRV 22 S Te g i S, F D R AT e S 0 A0 v T4
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