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 OE: B R L BN E % (knee osteoarthritis, KOA) KERBH A& Ras FJFIERFEM A A (Ras
homolog gene family member A, RhoA) /Rho #2145 HIZHEIEE (Rho-associated coiled-coil kinase, ROCK) {551 #5152
Wil. F53E SRS ANE AEFH & KOA f8Y, BEHL NBAIA ., MERE A EE M (0.2 gke) HARE MBI,
EFE (100 200 mg/kg) AHANFEHE S BT (200 mg/kg) +RhoA 7 LPA (1 mg/kg) 4, BWEMRFAL, H4H 15 H.
852 4 RS, Micro CT M2 & 4K MBS AR, RAFAZR-FA (hematoxylin-eosin, HE) FIFFL O-[F ¢ 4 th
WS H AU IS4k, ELISA vERIN 5G4 s 2 - 13 (matrlxmetalloprotemase 13, MMP-13). JHJRI3RFER
“F-o (tumor necrosis factor-o, TNF-o) FlH4M/%-6 (interleukin-6, IL-6) 7K°F, TUNEL 4t &4 40T, EH
BRSO 454, Western blotting A5 I B 2HZUREE B LV R Caggrecan) . IEUR R 25 (type Il collagen, Col-1D-
B itk 8-2 (B-cell lymphoma-2, Bel-2). Bel-2 #15¢ X Z54 (Bcl-2 associated X protein, Bax). BIPIAIE MR K&
R & 1% 3 (cleaved cystein-asparate protease-3, cleaved Caspase-3). RhoA. ROCKI1 #l ROCK2 FEHRIE. &R SEFARYA
PR, MR OK SRR A B AR A P B, R 4 MR RS MR, Mankin 143 FH I PR O R Fi b 4r Costeoarthritis
research society international, OARSD $¥4r. HCH4HMIE T2 KA TNF-a. MMP-13. IL-6 /KA 42 RhoA.
ROCKI1. ROCK2. Bax. cleaved Caspase-3 & HRIAKFHEEFE (P<0.05), HAEFS% (bone volume/total volume,
BV/TV). H/NRJEE (trabecular thickness, Tb.Th) FIFHHE Bel-2. aggrecan. Col-IIE FARIAKFEFER(L (P<0.05);
SR R, BRIR R AT M AR B e S N A R ,mrﬂﬂhﬁ? W B A BN IER , Mankin 1F
53~ OARSI VP43 BRI 73 S G5 P TNF-0.0 MMP-13 . IL-6 K FRIECE 4141 RhoA ROCK 1. ROCK2. Bax. cleaved
Caspase-3 & R iE/KT B E L (P<0.05), BV/TV. Tb.Th A H 4L Bel-2. aggrecan. Col-1I%E & i& KT B&E T
(P<<0.05); IKH] RhoA 71 LPA J&, FSHEG 2 HN LSRRI A R 3 0 18 He (P<<0.05). 4518 i 2 HIE
1L #0%] RhoA/ROCK i i%, 3 KOA KR E Wi

KR AR R BB XTTK; RhoA/ROCK 5 I0ES; WEHifh; RAERMNM
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Abstract: Objective To explore the effect of total saponins of Platycodon grandiflorum on cartilage injury and Ras homolog gene
family member A (RhoA)/Rho-associated coiled-coil kinase (ROCK) signaling pathway in knee osteoarthritis (KOA) rats. Methods
Knee joint injection of papain was used to prepare a KOA model. The rats were randomly divided into model group, glucosamine
sulfate (0.2 g/kg) group, total saponins of P. grandiflorum low- and high-dose (100, 200 mg/kg) groups and total saponins of P,
grandiflorum (200 mg/kg) + RhoA activator LPA (1 mg/kg) group. A sham group was also included, with 15 rats in each group. After
four weeks of continuous administration, micro CT scanning was used to observe changes in knee joints of rats in each group.
Hematoxylin-eosin (HE) and Safranin O-fast green staining were used to observe the pathological changes of cartilage tissue. ELISA
was used to detect the levels of matrix metalloproteinase-13 (MMP-13), tumor necrosis factor-a (TNF-a) and interleukin-6 (IL-6) in
joint fluid. TUNEL staining was used to observe chondrocyte apoptosis, and transmission electron microscopy was used to observe the
microstructure of chondrocytes. Western blotting was used to detect expressions of aggrecan, type II collagen (Col II), B-cell
lymphoma-2 (Bcl-2), Bcl-2 associated X protein (Bax), cleaved cystein-asparate protease-3 (cleaved Caspase-3), RhoA, ROCK1 and
ROCK?2 proteins in cartilage tissue. Results Compared with sham group, rats in model group showed severe pathological damage to
the cartilage tissue, destruction of the ultrastructure of chondrocytes, Mankin score, osteoarthritis research society international
(OARSI) score, chondrocyte apoptosis rate, levels of TNF-o, MMP-13, IL-6 in joint fluid, as well as protein expression levels of RhoA,
ROCKI1, ROCK2, Bax and cleaved Caspase-3 in cartilage tissue were significantly increased (P < 0.05), bone volume/total volume
(BV/TV), trabecular thickness (Tb.Th) and protein expression levels of Bcl-2, aggrecan, Col-II in cartilage tissue were significantly
reduced (P < 0.05). Compared with model group, glucosamine sulfate group and total saponins of P. grandiflorum groups showed
reduced pathological damage to cartilage tissue, normal ultrastructure of chondrocytes, Mankin score, OARSI score, chondrocyte
apoptosis rate, levels of TNF-a, MMP-13, IL-6 in joint fluid, as well as protein expression levels of RhoA, ROCK1, ROCK2, Bax and
cleaved Caspase-3 in cartilage tissue were significantly decreased (P < 0.05). BV/TV, Tb.Th and protein expression levels of Bel-2,
aggrecan, Col-II in cartilage tissue were significantly increased (P < 0.05). After the combined use of RhoA activator LPA, the
improvement effect of total saponins of P. grandiflorum on the above indicators was partially reversed (P < 0.05). Conclusion Total
saponins of P. grandiflorum can improve cartilage damage in KOA rats by inhibiting RhoA/ROCK pathway.
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SPF ZiffEtE SD KR, 6~8 F#Y, 14 & 220~
230 g, T HHL4EER LSS SRR A R A ],
AEFEVFRIIES SCXK (HT) 2024-0001, Zh¥)i&Ed
FAES NO.330480240317052136. ZhiEFE T Filg
T [F) 57 B2 B BH A& sh W b, A FHVFRTIE S SYXK
(U 2024-0004, H WK, HEEEE 18~
25 °C, FXEE 50%~70%, 12h/12h BHZE .
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e (itvES TIBD00322107).
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1.2 Zm5is

REEESR T (TR #=98%, L5 E-3306)
T ] L [R] FHAE D HR A BR A 7] s RhoA W% 7 LPA
(b5 857128P) M H 3 [ Merck A s B iREFEH
mpEICEE (E 257 1120170108, k5 202304) 1Y
H s 20 R AF]; HE 48 E ElE-13 (matrix
metalloproteinase-13, MMP-13). MR IR FEH F-a
(tumor necrosis factor-o, TNF-o). 4/ %K -6
(interleukin-6, IL-6) il k)& (L5 25l N
ZY72333H. ZY-TNFo-Ra. ZY72880R) W[ [k
HAMRHCA R AR JFIARER-HL (hematoxylin-
eosin, HE) J+BifkAlf (IL%5 G1120). MR AL
O- [l S 3B et WlR & (Jk'5 G1371). TUNEL ¥4
TASIRAFE (M5 T2196) WAL REE R
BIRAF; REEARM (aggrecan). 11 R
1 (type Il collagen, Col-11). B 4HfflitkE2E-2 (B-
cell lymphoma-2, Bcl-2). Bel-2 fH% X & H (Bel-
2 associated X protein, Bax). By PRER K4
ZFIRE M 3 (cleaved cystein-asparate protease-3,
cleaved Caspase-3). RhoA.ROCKI . ROCK2, B-actin
— UM IgG 4T ({57373 9 ab315486. ab307674+
ab194583 . ab182734 . ab214430 . ab187027 .
ab134181. ab125025. ab8226. ab6721) I H ¥ [H
Abcam A F] .

1.3 (Y&

SkyScan 1276 %! Micro-CT i R4 (4
Bruker A 7] ); Multiskan FC U Fr{% (£ Thermo
Fisher Scientific /A ] ); BX53 Bt s (HA
Olympus A ] ); HT7800 ALEHf LT B4k (HA
Hitachi A 5] ); ChemiDoc MP Yt i R4t (36
Bio-Rad A %] ),

2 B
21 &R, SHE5%Y

KBRIE NPERR TR 1A J5 s SR RO T S AR
A MH % KOA B, KRR ip IREHZH (40
mg/kg) BRI, WA RIS HE N IR A ab it £t
FIILHERIA], VS 4% AR NEH RS 0.03 mol/L L-F it
FERAR A (AL 2 0 1D 150 L, BFARMNE
SPEEAR R AEBEER K, ) TR 1. 4. 7 RIE
U, ELES 3, KT Lequesne MG 174
FPPAr10, 6 43 LA B E R D) .

WA IR SR 7 AR | AR
& HE (0.2 g/kg) H AN S B IS, w7l & (100,

200 mg/kg!''h) ZHFIFEHE R (200 mg/kg) +LPA
(1 mg/kg®) 2, H4 15 X, ABIRFARA KR 15
W BERR I a bR S 21 A ig M2y
Wy, KRR+ LPA 4 ig 548 R B [H] I ip LPA,
BFAREAERIE ST ERK, 1 R/, LAY
4 .
2.2 X%®* TNF-o. MMP-13 F1 IL-6 7K FHY
Rl

RIRgEZ5RH , FREER B, A MBS #H
wAMUNES, FARRER K S ST HEVE R I, SR
Ve, B0, 4 R &l B A oG Y
i TNF-o. MMP-13 Al IL-6 7K.
2.3 Micro CT XTI LK

REHBEHLU 5 KB, SR IE S, T4 %
KAT BT 2 em AbEAT BT, 4% 2 J W [ 5E , Mlicro
CT HfiRk 1Ak, HHrE a4 (bone volume/
total volume, BV/TV) FlE /N4EJEE (trabecular
thickness, Tb.Th).
24 HREEAREFNE

BT 4%2 R R ERCE HHR, S 4
J, AR, HIEEEA 4pm MR, SbitgS
KAbJE, BHT HE &EL O- s yet, TEBMEE T
MEL A LUREALAY, 4 Mankin $F30120 %
b3 B <3 R 78 B & (osteoarthritis research
society international, OARSI) PF43I3IWE5 4K & 2041
TR RE .
2.5 TUNEL &N EFHLMIBT

R EHL A R, Rl S5KI0E, HE
FIlg K (20 pg/mL) 3@i% 20 min, ¥#/1 TUNEL iR
FIEEHt 2 h, PBS EE 2 ¢, ] 0.1% Triton
X-100 J59E 3 W, I 4',6- Pk 3E-2- 2K LR Wk (4, 6-
diamidino-2-phenylindole, DAPD) 4 (5 pg/mL),
FIRECHTE Smin, TUOGRME TSI,
2.6 ESTETFERRENRKE MIEBHMEAEHTL

REHBEHL 5 KRR, AbFE R BB H L, H
FLEE I E VR SE 4 b, BRI S 100% 74 B i
Kig, BiE. WGV 60~80 nm (] F,
2%BEER AR 2.6% MR ER AT AU, T3 i Fi 1L
K SN
2.7 Western blotting #& U X & 2H 22 RhoA
ROCK1. ROCK2. Bax. Bcl-2. cleaved Caspase-3-
aggrecan 1 Col-Il ZZH L

FEAHEL S HOK, ARAE S BUCE 4143, FREL 50
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mg PEALERE, IMARERESIRK, BOolk
7, BCAVENE RAKRSE . EAFME T ki sEm
T B0 - 5 D O Wk e i FELVK, % 2 PVDF S, 433l
NAHBPUAE, 4 CHEER: IMAZH, 37 CHE
1h, MO ECL A5 RIGIRA SR, KA Image ] K
Ao 53 1T B 1 2R K FEAE
2.8 ZItFES

KH SPSS 25.0 BAF#ATS M, A
Shapiro-Wilk K383 UEFF & IEZ 7010, 28 Levene
IR &7 250, ITREIRA X £ s &R, 24
(] LR B R 36 5 2290 #T, I LUK A Tukey
K56 -

3 #R
3.1 FEKEEXT Micro CT FHELER

WE 1R, BEARARKRECESEWIER, &)
BRIICH, WRPRIER; BIAH KR I 45 /40
i, BB R TR, DS IR, w0 B A s
T 2 2 ik T 2 R ZEL AR R S B TR R RO
WL, KT RINBMZ I, GO EH,
FATIAIRRIG K SRS B E s E A e, RS RE
MU +LPA 4RO SN, KEFs
AR R 1 BTN, SIRFARA L, BEAZH BV/TV,
Tb.Th &3 F#K (P<<0.05); SHEAALLE:, MRE
FEF A PEAAAS S B & E4 BV/TV. Tb.Th

E 1 &LBARFEEET Micro CT 13 E&

Fig. 1 Micro CT scanning images of knee joint of rats in each group

=1 HEKXRE BV/TV # Tbh.Th L (X+5s,n=15)
Table 1 Comparison of BV/TYV, Tb.Th levels of rats in each
group (X s, n=15)

2 %UE/_ BV/TV/% Tb.Th/um
(mg'kg™")
RFEAR — 6135621  56.43+5.71
it — 38.67£5.20° 26.95+4.70"
TRERE LT A 200 60.11+6.03* 52.36+5.53%
FEAT R BT 100 49.58+5.73%2 38.69+4.96%A
200 60.031+5.98%  52.17+5.50%
il BT +LPA 200+1 41.69+5.464 357714834

HEFARALE: "P<0.05; SEMALE: “P<0.05; S5
BAFEAEALE: 4P<0.05, FHEF.
“P < 0.05 vs sham group; *P < 0.05 vs model group; 2P < 0.05 vs total

saponins of P. grandiflorum high-dose group, same as below tables.

BETHE (P<0.05); S5A5HE S m EA L,
T A8 2 R AIG A) B ZH RS BE S R 4+ LPA 4
BV/TV. Tb.Th &FEK (P<0.05).
3.2 BBEAREDHDP TNF-a. MMP-13 F1 IL-6
KFE

W 2 PR, SEFRALE, BAHKRK
FRH TNF-a. MMP-13 fil IL-6 /K V- 2E & (P<
0.05); SAAYZH LA, IR S 2k 26 W L A A A
A &SRR KR OSTTR H TNF-0. MMP-13 1 IL-
6 KFRBEFL (P<0.05); SRR BT &
PR, AR R 2 A A B R 21 + LPA
KB T TNF-a. MMP-13 1 IL-6 /K &35
ThE (P<0.05).

#x2 BEAXRXTRF TNF-a. MMP-13 1 IL-6 7KFEEE (X £s,n=15)
Table 2 Comparison of TNF-a, MMP-13 and IL-6 levels in joint fluid of rats in each group (X £ s, n =15)

A &/ (mg-kg™) TNF-o/(pg-mL™") MMP-13/(pg-mL™") IL-6/(pg-mL ")
(EEZN 16.38+2.56 245.63+18.45 52414575
A 85.31+8.64" 896.21+84.22" 225.63+18.41
it I 2 7 2 200 38.55+4.21% 378.69+40.21% 87.54+8.76*
il i B 100 61.36+6.15% 557.69+43.25% 156.43+12.35%2

200 37.351+4.32% 343.24+25.14* 78.54+8.71%
s B +LPA 20041 59.64+6.874 572.63+50.332 147.34+10.312
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33 BEXRRURBEARETKL

HE 8 Je /4L O-[il sk et g R (18 2 MR 3)
BoR, BFPARAKRYCE ARG ZIRIEW, RKE
SR F R, AR BHEPESE, TR
R, WIATEWTA . AR R A LA
RIZEEMZH0, WoE AR, 4y AL,
A R, AUAZ Bk 4E, W2k 45 AR L
ANFES:, Mankin W53 ) OARSI PF4 BB TF AL
FTE (P<0.05). FEFEE BRI HE R

BN, D EaHRS AL AR e, 2 AL
T, RO FroGE s BlR R A A B AL AT
R B R YR S T IR, A HES R
B, BRERAAERNNE; SRR, iR

I A PR LA A S B ) R 4] Mankin V4
K OARSI 143 i E % (P<0.05). %S 2T
m A L, AR S B LPA HHCE A
INEE, BeEdiiREN 2, WL, Mankin P4
S OARSI ¥4 & T+ (P<0.05).

(EEN ]

A-HE %4f2; B-%4L O-E4 4.
A-HE staining; B-safranin O-fast green staining.
E2 FEKRRRBALRFETE (X200
Fig. 2 Pathological changes of cartilage tissue of rats in each group (x 200)

%3 RAAKR Mankin F1 OARSI J4 ELEE
(Xxts,n=5)
Table 3 Comparison of Mankin and OARSI scores of rats
in each group (Xt s,n=5)

Y 7/ - -
20 531 _. Mankini#4  OARSI¥-4r
(mg-kg™")

BFEAR — 0.0020.00 0.00£0.00

it — 8.60+1.50" 11.80+0.65

TRERE LT AT HE 200 2404040  4.40+0.85%

FEAT R BT 100 6.20+1.15%2  920+1.40%%
200 230+£0.72¢%  4.2040.78*

WEMETF+HLPA 200+1 5.60+0954 7.8041.102

34 FEXKRKBELMEMATEHER

Wi 3 MK 4 s, 5EFARALE, BAH
KERPCHHZ TUNEL FHPE 30, iM%
BEFE (P<0.05); SHMANE, BRI
G R R IS e = Nl =
TUNEL [HPE G kb, TR B ERK (P<
0.05); SFEFEE B S EAE, g+
LPA 41 KR AE 4148 TUNEL [HvEyLagin, 40
T REERAE (P<0.05).

TUNEL

BFA

i

Tt IR L 2

A S B
100 mg-kg™!

T B
200 mg-kg™!

R R A+
LPA

3 FEARIKBAL TUNEL & (X200)
Fig. 3 TUNEL staining of cartilage tissue of rats in each
group (% 200)
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x4 BEXRREEAMBATILER (Xts,n=5) 35 BEKRIKFHEBHMENTL
Table 4 Comparison of chondrocyte apoptosis in cartilage T 4 P, AR T A LE R BR300 40 o A 5
tissue of rats in each group (Xt s,n=35) &Cﬁﬂﬁy IRRIRGE R 1IE *ﬁﬂ?ﬂﬁ’%’?ﬁﬂﬂ@%@
e HEfmeke) MWHEER  ir, Rid, SRABIICE . BH%. S0
1:;%3: — 35:42;3:85* 51‘%@?&[3[3?5(’ )lhgﬁzﬂgﬁﬁﬁéﬂ$u*i*ﬁ4uﬁﬁ%
RREET0N 200 16.82:£2.46" *Jiéﬂﬁﬂéﬁiﬂﬂfﬁ ERI T B Sk
HIE T 100 25.24+3.13%
200 153442 36" PR B 7 A LA, A B+ LPA 4K E
R B +LPA 200+1 22.4742.634 QHE’@EWZ L AERLpINE =R

TREREIL AR SRR R 100 mgkg! LA %ﬁ 200 mg-kg™!  FEELE A +LPA

E4 FBAKRKEMOBHEWEZNL (X5000)

Fig. 4 Ultrastructure changes in chondrocytes of rats in each group (x 5 000)

3.6 BEARIKBEL RhoA. ROCKI. ROCK2, 4RI A AL 2 4 45 75 B 4K BB 4140 RhoA.
Bax. Bcl-2. cleaved Caspase-3. aggrecan #1 Col-  ROCKI1. ROCK2. Bax #ll cleaved Caspase-3 & [13&
I EAFRIE 1E7KF B BRI (P<<0.05), Bcl-2. aggrecan 1 Col-

A 5 M S s, SEFARARE, HHEHA 10 &EEREKFEESS (P<0.05); H5FHEHSE
RERBEHZ RhoA. ROCKI. ROCK2. Bax Ml i, R 21 +LPA KR HCE A
cleaved Caspase—3 HHAREKFEZETE (P< 21 RhoA.ROCK1.ROCK2. Bax # cleaved Caspase-
0.05), Bcl-2. aggrecan fll Col-II &5 HRIA/K P2 H 3 HRARIEKTEZE T+ (P<0.05),Bcl-2.aggrecan
PEIG (P<<0.05); SHRAIHEL, MRS ERE M Col-Il # HRIAACFEE K (P<0.05).

RNOA o SR e S o — 220 10°
ROCKI s S s S s S— |55 10°
ROCK2  s— - S —— 00 [0°
- — N —— 210X 10%

Bel2 WD w— . — A s— 2.0 % 10*
cleaved Caspase-3 ------ 3.50X 104

aggrecan - o — -- -- 2.50X10°
Col-Il MR s SN S S 20 10°

BFEAR A EEEE 100 200  AHHEAEFEALPA
HERE AR EE/(mgkg ")

Bax

%5 REAKREELHL RhoA. ROCKI. ROCK2. Bax. Bcl-2. cleaved Caspase-3. aggrecan 1 Col-Il EERIA
Fig. 5 Expressions of RhoA, ROCK1, ROCK2, Bax, Bcl-2, cleaved Caspase-3, aggrecan and Col-II proteins in cartilage

tissue of rats in each group
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x5 BEXRKE

(Xxs,n=5)

Table S Comparison of RhoA, ROCK1, ROCK2, Bax, Bcl-2, cleaved Caspase-3, aggrecan and Col-II protein expressions in

cartilage tissue of rats in each group (X £ s,n=5)

2H4] RhoA. ROCKI1. ROCK2. Bax. Bcl-2. cleaved Caspase-3. aggrecan #l Col-1l & B FIALLER

2 fl&E/(mg'kg!)  RhoA/B-actin ROCK 1/B-actin ROCK?2/B-actin Bax/fB-actin
RFAR — 0.214+0.03 0.37+0.04 0.52+0.05 0.15+£0.03
it — 0.95+0.10" 1.12+0.15* 1.24+0.15* 0.87+0.09"
T PR 2 A 200 0.41£0.05% 0.53+0.06" 0.65+0.07* 0.36+0.04*
i, B 100 0.65+0.06%2 0.74+0.07%2 0.93+0.03%2 0.51£0.05%2

200 0.37+0.03% 0.55+0.05% 0.61+0.06% 0.35+0.04%
T S 2 AF+LPA 20041 0.48+0.052 0.72+0.074 0.85+0.072 0.49+0.042

ZH 51 il &/(mg-kg”!)  Bcl-2/B-actin cleaved Caspase-3/B-actin  aggrecan/B-actin  Col-II/B-actin
RFEAR — 1.13£0.12 0.35+0.04 1.3240.14 0.95+0.09
it — 0.41+0.04" 1.214+0.13* 0.3140.03" 0.24+0.03"
TRl A AL A 200 0.95+0.10% 0.49+0.06" 1.024+0.11% 0.734+0.06"
FEAE S BT 100 0.62+0.06"2 0.93+0.10%2 0.76+0.07*2 0.5440.05%2

200 0.91+0.08% 0.52+0.08% 0.98+0.10% 0.75+0.08%
A B EH +LPA 200+1 0.63+0.082 1.13+0.112 0.724+0.074 0.61+0.072

4 itig

KOA &M 2 4F NI, FERER
AR R PRAT MR A AN, BEE N D208
TR, KOA [k A 28t s, CCAEFEAN
B 2 —04, SR, H RTRE T AN
TG M TCIETR B KOA. I, 18 V)2 K EA 2K
RIT TESIRIT 2430 . T ECE BT MR 2
KOA A% CoJis BRI, Forh B 4 M () P01 5 41 g
R Cextracellular matrix, ECM) & KOA &
T )OS, KOA [AIGE KW IR T8 ECM 2 fiifX
RN AR 1) 2T » Aggrecan. Col-II & FH /2 41
ECM [ EEH ks, —EH R4 ECM 13)
AP REEEAEA; T MMP-13 B T &R EH
B0, PIBRMARECE BB ) Col-11 MR H 20,
BT R ECRCE HZURAR AR TS, kA, KOA
WA JRER T TNF-a. IL-18 ANMY AT HE ECM [
fif, IEPCHBEIN, ERES MMP-13 KERIE,
HE— D K 4 B AR MR R T el TRk, 4] MMIP-
13 MRFERFFIE, i aggrecan. Col-1I R H#E
K, 7 B ORI B AR S B ) B SRR T, AR
HAIRE T2 R EUEE TRRE Rk, HEBMa R
WO ZESE . MAZ 46 SRRk, T2k
& Bax. Bel-2 & AT AE 5 1 R ERTHE T
ARG RN, AL KRR ST B 0 ™
B AR T T R, RITCT TNF-0n MMP-13.
IL-6 K FFhiEr, mHcE 4 aggrecan. Col-11 & [
RIEFFAS, $27~ KOA KR ECH HLUELE RIE R,

SRR HCE BRI R R PR BUEA.
VAT PUMIE SR 2 R ERAE R, N R A A
RREPEZ B R a7 S AR 2 2
REBE ) - B BE RSy, WL RN, RSEEE B
ST Notch JEH, WIHBIWE T 408 17 (T
helper cell 17, Th17) /fFiPE T 4088 (regulatory T
cell, Treg) VM, MITkERSIE 4R, FH] /N B BE
Wity RAEOT, AT ISR S5 R T S s, A A A 2 T )
il B 2H 2R 9 J S, R JER 14 9615 78 KR A —
SEVRITAER . FEARBE T, A R B i
KOA KEJGE, KREIHRERS AR, B 4 M
T R RREF TP, B 421 aggrecan, Col-11
HHRIET G, X4 R IR 2 AT ] %
SN BCE AL T, 2% KOA R BRERCH i 2
Witn, Hmf R s e S iR s 0 ) e
JTRCRAE Y, RUFSHES BN KOA BA R
BITIER .

TR RLERE T, AR AN E 3RS S
1) KOA REBA, .0 HMWETRIE “fin e
e Sl T HIH] RhoA/ROCK 38 % i 8 3 B 4043 7,
J& T AU B R A 9T o 1A A JE e O s v S R
ity PR P MR R i T, TR T A TR S Y () R
WA, BAEVS FRCE I WOE RORE SR NS
2 RhoA/ROCK 3 % 77 o BRARFAE B . TS A 1k
Uf o ZATAETE SIS 56 3 R RD AT AR A B
WRA, FHAEE 4~6 F N IRFFI A2 B 1 — 25,
RETH T L R PP SR AL T RS T T AR A Sk
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BT . BRI, 1A R B R W BRI RS, 5
i PR 45 98 0 I 12 P 8 AR 7Y i 5G4 4% 11 93 34
WA —E LR, BEMRELER—SITREAR
[F) B[] 55 R A0 0 A8 e 20 Tk APERRFE 9T, DARE
G TP A A 2 ) R A R

RhoA | ZRiE T LRAL M+, B T/NG &
FEER, S 5RAK. Hik K28 mim it
2. ROCK J&— P22 & 15/ 73 & IR B 10, 14 RhoA
0%, HAHE ROCKL. ROCK2 MFHERY, ROCK #
WOE IS, ATRERRL LIM JEEG . IEREE AR EESE NF
T, Z5IATCE B AR RO B AR B,
RhoA/ROCK 15 5 [F¥E 1T 51 #E Col-1 % 34 % bE
SERIKWD T EN P L2 B O AR N AT 4 1)
AR, MM RECE R AR, [FAY, RhoA/ROCK 5
SHIBEOEE I EHE TNF-o. IL-1B £ & 1 1R
B, BEMR I ST R R AR
7N, FEAESEEUY) AT 404 RhoA/ROCK i H%, 321 #1
11288 R 1T 98 AT AEAE I LAt PR 3 4 % B #5123
5 EIAHE—3, ABRLRER, AL
H T KOA K5, KA H 42 RhoA\ROCKI
ROCK2 fHEHFRILBEMRML, $Eibf s g n i
il RhoA/ROCK il . itk — DUk iz s ik 1) G
SRR, A5 R P B0 77 Tr) S0IE SR ms, JLA%
OHRAE T B AR 308 Ae % 8 i B0E B br
PR T B 1, WA T uE B 2 A K
FEERIMDEN G SR ER, BOH RhoA g
A LPA J&, FEFEE SH a0 9808 N 4
FOE T B s A AR R i e, BRI T “ 2
VI — B B — R R G — WS A 1
HBES%, ESZ T RhoA/ROCK B BRFERSHE M B A
FERE R ER RSB, EEERNE,
RhoA/ROCK & 5 38 I AN B 42 i 4% 40 i v 48 =
Y, T I R M 20 R A T8 5 A 2 e LI IR
Bax/Bel-2 [RI°F487, 32517 8 45 00 A2 st o T2
o LG BIRGEI, WA RS R R R
RhoA/ROCK 8 i — i 15 41 i 1 B AR e 1t — o3 45
FI AR T BE — N 1 Bax/Bel-2 {H — 1 ] cleaved
Caspase-3 J0IE — /0 BB 20 B O T — fe 24 o3
KOA #E#ith” M5eHn Figft. FT I, nriEst
Fil 5 2 I 5 44 RnoA/ROCK 3 %, SEBILNT 4
S S E AR T IR, IR AR B
POE 5 H . B AW AR M 57 RhoA/
ROCK 45 A % FR AL, AR R0 A 15

BB TE . SR SR TORER A R 4 )
i) e 42 M, LA T 0 UE At AR P PR R R
FYEER

TESR 25 Ve 7T, AN A 528 SR 7 ik ik

100, 200 mg/kg {EANFEHLE 28 T A0 &, I

FEBEFHE R EEH] — 2 HFR AR . (EAHT

FEARMTI B LH K BRI, TRAR RGEVFAG H B

Thee. WHACTERVESS Z e VEdRbs, AV RGREK

R A R AN SRS AU A S 2B

LB, B DTS B R KOA YA

TR 7w O S RELS 4T R ATTURA ig 4

2y, HEMMKMES, TR 258, (BRRE

SR DIRAE YA R B, AR ST

TS BRER KT H 258 S FUn LA i . 5 R

2 2% AR IR B AR AR BT R 245 B R A T 11 38 T ot

FAHLE, FEREE S HIEE ] RhoA/ROCK % g

LV E R B ME T R 6 T R T KOA

H UHAE R BT BT E D7, K

ML AT REE I P B AR . PRI IR

SR —Fh AT 2PN BE JE 1 R ST IR T 1B FE
g3 b, RERESE AT ] SO RN, B KOA

R RBCE 10475, FHALEITT e 5 1] RhoA/ROCK it

RS . FERLERH AT REONIGST KOA [T

25, (HEEMAAERNUR R — P IRER.
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