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[ Abstract ] Objective: To observe the effect of Youguiwan on the levels of cartilage transducers and
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activators of transcription 3 (STAT3) and interleukin-6 (1L-6) in rats with knee osteoarthritis (KOA). Method ;
Sixty SD rats were randomly divided into six groups: sham control group, model group, glucosamine sulfate group
and Youguiwan (high, middle and low-dose) groups. The modified Hulth method was used to prepare KOA models
for 6 weeks. The shame control group and the model group were treated with normal saline, Youguiwan high,
middle, low-dose groups received Youguiwan 4.8, 2.4, 1.2 g-kg ™' by gavage respectively, and the glucosamine

sulfate group was treated with glucosamine sulfate 0. 17 g-kg ™ '.

The rats were administrated for 8 weeks according
to the dose. After intervention, each group was put to death by femoral artery blood collection, and the keen
cartilages of the rats were collected. The pathological changes were observed by htoxylin eosin ( HE) staining
method, and Mankin score was evaluated. The expressions of STAT3, superoxide dismutase3 (SOD3) and Wnt
inhibitory factor 1 ( WIF1) in articular cartilage were detected by immunohistochemistry. The expressions of IL-6
mRNA in articular cartilage were detected by quantitative real-time fluorescence polymerase chain reaction ( Real-
time PCR). The expression of WIF1 in articular cartilage was detected by Western blot. Result: Compared with
the sham control group, the Makin score was obviously increased in the model group, the protein expression of
STAT3 was increased significantly, the mRNA of IL-6 was raised significantly, but the protein expression of WIF1
was decreased significantly (P <0.01) , articular cartilage was seriously damaged, and chondrocytes were arranged
in disorder. Compared with the model group, the Makin score was declined obviously in the high-dose Youguiwan
group, the protein expression of STAT3 was significantly reduced, the mRNA expression of IL-6 was significantly
reduced in Youguiwan treatment group, while the protein expression of WIF1 was significantly increased (P <
0.05, P<0.01), the cartilage structure returned to be normal, the chondrocytes distribution was uneven, and
articular cartilage surface was not smooth. Conclusion: Youguiwan could significantly improve the articular
cartilage degeneration of KOA rats, and inhibit the inflammation of chondrocytes, which may be related to the
suppression of STAT3 and IL-6 expression.
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IL-6 2| ¥ F¢ %] I Wi 5'-ATTGTATGAACAGCGATG
ATGCAC-3", F i 5'-CCAGGTAGAAACGGAACTCC
AGA-3', 7= W BE 111 bps H b /8 -3-8% W2 it = 1
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Fig.1 Effect of Youguiwan on pathomorphological changes in KOA
rats( HE, x200)

F1 AHFAN KOA KR Makin {5 KM (2 £5,n=10)
Table 1 Effect of Youguiwan on Makin score in KOA rats(x + s,
n=10)

il /g kg ™! Makin P43/ 4%
frFA - 0.33 +0.073
iR - 4.92 £0.539"
T TR A 5 7 2 0.17 2.76 £0.317"%
FalEp R 4.8 3.05 £0.253"%

2.4 4.14 +0. 159"
1.2 4.38 +0.621"

SR ERAEY P <0.01; SRR A HHEY P <0.05,YP<
0.01(F£2~4F).
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LA 3E STAT3 25 133k 1A (H W] B &, WIFL & 1
FBAHREFEM(P <0.01) ; 5 AIAH AL, 47
UER AL o 7910 5k 2 R 2 2 R A 2 A K R OC 1 AR 4
LI STAT3 K (1 3235 1A fH 5 35 BE AL, 1M A7 19
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£2 AHFA KOA KR IL-6 mRNA RiEH M (2 £5,n=6)
Table 2  Effect of Youguiwan on IL-6 mRNA expression in KOA

rats(x +s,n=6)

2] 51 FldE /g kg ! IL-6
B FAR - 1.00 0. 04
LR - 4.66 £0.02"
i R 4 7 ) 0.17 1.22 £0.07%
FalEp R 4.8 1.15 +0. 04%
2.4 1.65 £0.05%
1.2 2.27 £0.09%

#£3 AFAX KOA X STAT3 1 WIF1 EQ & 4H

Midk WIF1 25 [ &3k 1A H 0] 8 T (P <0.05,
P <0.01),S0D3 (& [ R B FERF AR BRI
A VA LA T T R R TR 2 i 25 W 2 R RROG T
BRI T RE, BFEITFE X, LR 3 A
2~4,
3.4 XF KOA K RUHCE 40 WIFL 25 (%35 1052 1
ST AR M i, B 4 K RURCE 44 WIFL 2
HRIBBEFEM(P <0.01); 5 KOA HAI A M #,
A VH AU A T T80 2 R R 2 R A 2 T AL WIFL Y
HARKEEFE(P<0.01), WE4FES,

AUFREEERE A BHME(x£5,1=6)

Table 3 Effect of Youguiwan on IA value of STAT3 and WIF1 in KOA rats(x +s,n=6)

21 51 Flf/g kg ™! STAT3 WIF1
BFEAR - 265 197.6 £67 848.58 488 925.8 +53 270. 1
(s - 611 795.2 +89 857.24" 193 296.2 £26 184. 19"
i R 2 7 0.17 403 248. 4 + 64 829.35% 653 377.2 38 227.37%
FEL=BR 4.8 367 876.0 +75 055. 55 745 106. 8 £25 966. 5
2.4 451 112.4 £76 153.96 468 892.8 =53 270. 1%
1.2 527 592.0 +88 418. 18 364 786. 6 +60 632. 82

E F
2 HEAX KOA X R STAT3 F B i BA 14 40 A 3k 1%
yEL AL, x200)
Fig.2 Effect of Youguiwan on STAT3 protein expression in KOA
rats(IHC, x200)

Bm(

4 g
KOA J& Frf BE (9 “ R 45 87 IR 453
Wi A EEIAY , KOA i 3 B AL AF U2 T H 5

3 ARAAI KOA xR WIF1 & B K PE % 40 i & ik 1
1k, x200)

Fig.3 Effect of Youguiwan on WIF1 protein expression in KOA
rats( IHC, x200)
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B4 AHEAAN KOA#EE KR SOD3 EAMMAMHABRIEINZM
(fypEdifl, x200)

Fig.4 Effect of Youguiwan on SOD3 protein expression in KOA
rats( THC, x200)

x4 HAXAX KOA KR WIF1 EARIEMZIN(x £s,n=6)

Table 4 Effect of Youguiwan on grey scale of WIF1 protein

expression in KOA rats(x +s,n=6)
21 5] Fl&/g kg ! WIF1/GAPDH
BFA - 0.79 +0.02
FEAY - 0.23 +0.03"
it TR 2 6 7 4 0.17 0.71 +0.01%
A 4.8 0. 69 +0.02%
2.4 0. 65 £0.03%
1.2 0.57 +0.02%

garpy G N> G @ 36 kD2

WIF] s e e S > < 39 kDa
A B C D E F

BS5 KREKBALR WIFI EAREEK
Fig.5 Electrophoresis of WIF1 protein expressions of cartilaginous

cell in rats
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55 5 ST R (STAT) KR &
i 4] §E STATL, STAT2, STAT3, STAT4, STAT5a,
STAT5b il STAT6 21 STAT & (1 f 45 ¥ 4 SH2
ghEFy I, T LS T4 E -y (IFN-y) , IL-4, IL-6 FI IL-
21 AL & A 456, 78 JAK (i 46 T i STAT
KA WAL, BB L5 B9 STAT 5 40 g #% b /Y DNA
FRRR A S TC A K A A A, 5 T A N B RE TR A 3R
B 7R RA R R S S 5 48/ R
Feh R R SR T Yin Yangl J2 i B RIARY,
RELUBT A% % S X 7~ Yin Yangl a1 JAK/STAT {55
WEE . E S TR R — Sk
I, KOA BLAYER 13 H i 9 IR SE I - (TNF-a)
IL-1B B 5 F1 OG5 30 B B Ak (p) -STAT1 Fil 2
R B 2 8 25 1 B -3 ( cleaved Caspase-3) & H & ik
KAF ¥ B B F &, U B KOA #& AU ) STAT-1/
Caspase-3 {55538 K2 WG 19, 45 T BT HE AR AT 4534
J7 05 AT LLB S 98 /> KOA AU [ TNF-a J¢ IL-183
f 73 WA ] STAT-1/Caspase-3 {5 5 i % , ik 2| 4
ZXTREMAN., BAPRER S LKW T
G3 WA EE AT 5 B 4 WA /D T BT KOA G5 3K
BB AR A3 i A Y Al L 251 & KOA By AR A
SR o AR EE R A B, B A 2 K B AR A 4 TL-6
mRNA KR, STAT3 /9 F (1 £k 38 hn, A I3 AL F
TiZH K BRUAKCH 4120 TL-6 mRNA KK FE{IL, STAT3 1)
B FRIREM . B A E LT F KOA HA ARy 1E
L HALHI T e S T4 TL-6/STAT3 {5538 % ok 4iE 5%
KOA B8 [/ G B2 A K,

WIF1 Z—FhBEHN I Wnt 15 53 2% 4 40 i &1 &
BT, WIFL 258 P i) WD X B2 Wt BEAR F 255
X, —F T R 52 A el LB B Wt BCIA R 15
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