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ET RhoA/ROCK & BRI A5 B BR 40 Xt 38 XU 5 T3 2 B 21 44 7 X 4
YE5E K R B S0

I ¥, BiRE, £34F
(HHAEAANRER PER, HiE M7 810001 )

(R8BI ] A KXWk, XN ; RESM ; WEED ; ¥A ; FERRY

[(FWE] B8 FITEERIY (PGE ) 4 2 MR K 7 3k (RA ) R A 4 4 78 I 40 3G 78 A0 4% 7% 09 %0 vy B 1R AL

Tk VR AT Y REVE FE 4B B MHTA 48 3% 3T B4 . PGE-L 41 (25 mg + L' PGE ), PGE-M # (50 mg *+ L' PGE ),
PGE-H 4 (100 mg * L' PGE ), PGE + Mm% %% % (Ang) 1141 [ 100 mg + L' PGE + 100 nmol + L' Ras [ 77 £ B
Kk 7 A (RhoA) / Rho #% B (ROCK) & #%7E# Ang I |, 4 TAER A FE , KA CCK-8 3%, WA 4 A .

Transwell SZ36 4 5 A0 4 p 78 . B, T8 51& 2 HE I, Western blot 34 41 % & & & 3£ KF, GST-pull down
AR N 28 1 RhoA & M., 2% 5 B4 A, PGE-L 41, PGE-M 41, PGE-H 41 th %% 3¢ & 15 ( PGE 4 3 24,
48, 72h), R REF LA K E . HHJEHEE DI (eyelin D1), 4 E&EEE (MMP) -2, MMP-9, ROCKI .,
ROCK2 % & %k ik % RhoA /&M 1%, p21 & & kk X AMAT-FE IR (P<0.05), H PGE By EME, x5 #%
MR (P<0.05), 5§ PGE-H 4th3k, PGE+Ang I A B R X EE (PGE 43 24, 48, 72h), T # Rz & a i H .

cyclin D1, MMP-2, MMP-9, ROCK1,ROCK2 % £ % 3k % RhoA 75 M7t , p21 & B % 3k K 2 18 1= 51K (P<0.05),
#i PGE 374 MH7A 4 f 878 5 4 %, L% 7 46 5 #7 4] RhoA/ROCK 3 J# 74 X% .
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Effects of Platycodon grandiflorum extract on proliferation and metastasis of
rheumatoid arthritis fibroblast-like synovial cells based on RhoA/ROCK pathway

WANG Yang, TIAN Wei-feng, MAO Wen-juan

( Department of Traditional Chinese Medicine, Qinghai Fifih People’s Hospital, Xining QINGHAI 810001, China )

[ KEY WORDS | Platycodonis radix; arthritis, rheumatoid; synoviocytes; neoplasm metastasis; proliferation; Platycodon

grandiflorum extract

[ABSTRACT ] AIM To investigate the effects of Platycodon grandiflorum extract ( PGE ) on the proliferation and
metastasis of fibroblast-like synovial cells in theumatoid arthritis (RA ) and its mechanism of action. METHODS Fibroblast-
like synovial cells MH7A were divided into control group, PGE-L group (25 mg * L' PGE ) , PGE-M group (50 mg + L™
PGE ) , PGE-H group ( 100 mg * L™ PGE ) , PGE + angiotensin ( Ang) I group ( 100 mg * L™ PGE + 100 nmol * L' Ras
homologous gene family member A ( RhoA ) /Rho kinase ( ROCK ) pathway activator Ang I ) , and treated accordingly. Cell
proliferation, apoptosis, migration and invasion were detected by CCK-8 method, flow cytometry and Transwell, respectively.
The expression levels of related proteins were detected by Western blot, and the RhoA activity in cells was detected by GST-
pull down method. RESULTS Compared with the control group, absorbance value ( 24, 48 and 72 h after PGE treatment ) ,
the number of migrating and invading cells, the expression of cyclin D1, matrix metalloproteinase ( MMP ) -2, MMP-9,
ROCKI1 and ROCK2 proteins, and the activity of RhoA were significantly reduced, and p21 protein expression and the
apoptosis rate were increased in PGE-L group, PGE-M group, and PGE-H group, and the higher the concentration of PGE,
the more obvious the corresponding trend was ( P<0.05 ) . Compared with the PGE-H group, the absorbance value ( 24, 48,
72 h after PGE treatment ), the number of migratory and invasive cells, the expression of cyclin D1, MMP-2, MMP-9, ROCK1,
ROCK2 protein and RhoA activity were increased, amd p21 protein expression and apoptosis rate decreased in PGE + Ang Il
group ( P<0.05) . CONCLUSION PGE can inhibit the proliferation and metastasis of MH7A cells, which may be related to
the inhibition of RhoA/ROCK pathway.

KRBT R (RA) B—F A B aehm, £%
FRAE R IR AR G RAEFFZEmT R, SECE =M,
HEmE AR L KRR, RA R 4ERE T
JEAIES 5 T ¥ RO RS PERAE,, RT3 Fl
HeBT, 76 RA HEJR P AR SCHVEIT 2 1 RA R
BLHI S0 A BT A T B 240 L 3 R % 5 e 4 A
AEALAY 3G B . B AL RRAE, X2 5 h 3G AR FI OGS IR
(9 Bl PRI, I SR RA LR 4EAE
HES 240 L 154 5 RN 7% 1) 25 ) B B L, A B AS A
BEEARAEAEY), A SSEIN . WA s T S
e, BfAbiR. biiafth. bus. et E& 2
HPTE R L RS AR R ( Platycodon grandiflorum
extract, PGE) BEVEHS RA K BRICTT IIKAR B, JF30
WIRIE N, ABFFE R, Ras [8) U556 B % W i A
A (RhoA ) / Rho ¥4 (ROCK ) il X} RA BT 4EA:

T RS20 A i Ak DR - B — s R AR T, B
X TR IT RA A R . {3 PGE X RA LT
R S 200 5 B R B B 1 2 i LA R T BE AL 1 AN R
. AT M4 PGE X RA Al £F 4k #8315 1K 41 i
Ha%E . 8% K RhoA /ROCK 3 J& A2

¥ 57HE

R, KFIRANEE  RA BLEF LR R4 i MH7A 1
A LS A A E . — A U 2= ARSI 7
T ; CCK-8 &M AP | BAYH A (dt
W) AFE ;I %K E (angiotensin, Ang) T4 A
R FRHATBR A A 5 annexin V-FITC/PI 4 Jifd
JAT R S F R A A D 5 BCA IR
W H B RAEYFHCA R A ECLAR2: &OGiK
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A0 E W2 1 D1 (eyelin D1), p21. &5 4 E #H M
g (MMP) -2, MMP-9., ROCK1. ROCK2. GAPDH.
RhoA J AR i A ALY (HRP) bricd 940 3t
I A S Abcam ARl o BRI A L AE Y
/v, FACSCanto 1T =04 AL {W H 25 [ BD 23+ .
PGE 01" HUHEHASAE 3000 g, B T7K Hi536 30 min
G, VR BT VISR, KR R T 0% O
50 LR, U, R, RS, CEEEERIGIHRIE
5 kg L7 B4 600 mL ] TG 2508, 2508,
PGE FZ /AR BT DL RS HE S R DL S HoAt
B GY).

ML EHAE K MHTA 40 E T & F 10%
A1 (FBS) (9 DMEM 85323, 7E37 CF, &H
5% CO, MR FRF TP AT UG AR 35 . BOGHEUE K
IR MHTA 400, 2% BEAETSE " R min ) 152 56
GRS KA N S xR (4R A AT AT
AEFE ), PGE-L 21 ( 44 T4 ¥ M 25 mg + L' PGE 4b
H ), PGE-M 4l ( 45 T & M ¥ 4 50 mg - L' PGE Ak
), PGE-H 4l (4 TN 100 mg-L™' PGE AbF ),
PGE+Ang T4 (45 TZ9KEEH 100 mg - L™ PGE il 100
nmol * L' RhoA/ROCK 18 #8757 Ang I JL[R] AL HH ),
MR IEFR

1 0B SR CCK-8 AN, K MHTA 40 LA
2x 1084« L7 /0 F 96 fLEF IRt P A K. 24 h s,
4 MH7A 4 fjfad B8 “4nfa s o8 5047 thilffrab 2,
Sy RIEANMEALER Y O, 24, 48, 72 h B EAEFLHIA
CCK-8 ¥ 10 pL, 37 CHEH 2 h, i3 B bn 4300 £
450 nm ZbFWSERE (A) fH.

2 Mg R MR . WAL 24 h
M2 LA, FH PBS UEWRMIR G, InALE & 2% il
500 pL B IF A0, b5 A annexin V-FITC 5 L il PI
10 pL FREE&ME T E 20min, i 2 40 SR 0 40
HL PR T B

3 HEITR SR R Transwell 528 K, 40
MiiE# . LAJE FBS 19 DMEM %5 35 56 MH7A 4 Jifd ik
JEP N 1% 10° 4> - L7, B 200 L JilA 2] Transwell
b, R E PR IAS 10% FBS () DMEM K5 77 3t
500 pL, ¥ FE 48 h T, Kl B i 4t it FH 22 2 HH i
0.2% 25 f R SO )5, FEOG WA T WL 4 i
TGO M2 28« KR T Transwell %
h, RFH AR TS, K44 MHTA 41 L4 G FBS
() DMEM 35 37 JL R AR B 7 1 x 104 - L7,
AL PR R 240 M R S 5

4 MCHEPMWEIL KH Western blot I, H

RIPA 2 ¢ vl $2 U 1 e, ST E i . Mk,
e BTG, A —PT eyelin D1 (1:2000), p21
(1:1000), MMP-2 (1:1000), MMP-9 (1:1000),
ROCKI (1 :3000), ROCK2 (1 :3000). GAPDH
(1:2000), 764 CFWFEIK. WH, F TBST Pk
3WJE, A HRPHEERYFHi%e —ht (1:1000), 7E
FTWE 1 h, S5 ECLitAI R H A B,
)5 L GAPDH NS R, Tmage ] B M 4545
AR B A

5 RhoA i P R HI GST-pull down J7 3 1 & l,
FHEH 52 R R A LA, SRR T g0, B
VEW 530 pl ARy . (1) BRI 30 pl, dE
Western blot 325 %5 M & RhoA 25 [ 35 /KF 5 (2) B
|35 # 500 uL, JIA Rho 4544 (RBD) -GST 5B
JRBEERIR A, VKIS E 1 h)a, BIRAYEOHHE
2. VIR IRE, MA FHZERER, &
# 5 min, 10% SDS-PAGE HiykJ5 L5 2 PVDF X I,
5%BSA 1A, MARZ EREDUA RhoA, 4 CTFE
W H, FTBST YRik)E, A ZPire =il T
A Lh, JHBER AR R G5 B & F K. DL GTP-
RhoA 1 / & RhoA 2 4 #/8 RhoA BT,
GITEAM R SPSS 16.0 A #7540 87, %k
WLVHME + drfE2E TR, 24808 0 AR F 5
RO 2500, 2 Al LR ] SNK-g #5450 . P<0.05
hZESABERE .

# R

MpEIGIERE .1 SATIRAILLAL, PGE-L 40, PGE-M 41,
PGE-H ZH7EANMIAL I 24 . 48, 72 h Ay A {H 1Y & 14
fi%; LR PCGE WREEMTHE, A {58 EFIK (P<0.05),
5 PGE-H #H 0%, PGE+Angll 4 24, 48, 72 h ity A
TR (P<0.05), WL 1.

£1 &4HMHTA ZHH4AME 0, 24, 48, 72 h BT HIIRSE B EL B

n=6, x £s
215 0Oh 24 h 48 h 72h
X R 0.20+£0.03 0.59+0.06 0.87+0.11 125+0.16
PGE-L 0.24£0.05° 0.51+0.05" 0.74+0.09" 1.04+0.09"

PGE-M 0.23 £0.06" 0.42+0.03" 0.62+0.06" 0.83+0.07"
PGE-H 0.22 +0.04" 0.29 +0.01™" 0.49 + 0.03"" 0.65 + 0.07™"

PGE+Angll 0.23+0.05 048+0.03° 0.73+£0.05° 0.93+0.10"
PGE : MY, Ang : MAFEIKE . L2001 HXTK
I, 'P>0.05, "P<0.05 ; 5 PGE-L 4 Fb#¢, ‘P>0.05, “P<0.05 ;

5 PGE-M 4 IlL#, *P>0.05, "P<0.05 ; 5 PGE-H 41 4%, 'P>0.05,
k
P<0.05

MBATIER  SXTIRA L, PGE-L4 . PGE-M 4.
PGE-H 41AY MH7A AT R & T 5 (P<0.05); H
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b5 PGE ¥ EEM T, AN A TR & T (P<0.05),

£ 3 £ HMHTA 4086 & cyclin D1, p21, MMP-2, MMP-9

5 PGE-H 41 L #, PGE+Ang Il 41 MH7A 4 it f T 3% Eaf’it G _ 10, T
R (P<0.05 ). T 2 I 1. 2851 eyelin D1 p21 MMP-2 MMP-9
1 085+0.13 025002 079012 0.86+0.14

®2 FHEMHA AT, IBRSREERILE n=6, T =5 PGE-L 0.71+0.09" 036=0.04" 0.65+0.10" 0.69+0.11"
AL MMLIA TR S0 TRANL A R /A PGE-M  058+005" 0.49+005" 0.46+0.06" 051012
REL 8.7£12 156.5+18.7 96.7x11.2 PGE-H 027 +0.04"" 0.72+0.08"" 0.29 +0.04™" 0.33 = 0.04""
PGE-L 147 20" 1167 10.8" 71.9£94" PGE+Ang 11 0.63 +0.04° 039003 0.62+0.04° 0.68+0.05*
PGE-M 26642 864027 49560 PCE: RSMEBLIY, Ang: IEFEIE. LI 2ib. SaR
PGE-H 39.6+5.1"" 437 59" 24.6 +3.7"" IHHE, "P<0.05; 5 PGE-L 41HAE:, 'P<0.05; 5 PGE-M 41 H.#%,
PGE+Angll 16323 108.8 + 12.6° 68.7 +2.5¢ 'P<0.05; 5 PGE-H 41 HLEE, "P<0.05

PGE : fHMEIY), Ang: & HIKE. L2200 . S5XHE
ZHILH, "P<0.05 5 5 PGE-L 4 H#:, “P<0.05 ; 5 PGE-M #HIb4¢,
"P<0.05 ; 5 PGE-H 4 L%, *P<0.05

MmEBERERS SXALLE, PCE-L4L.
PGE-M 4. PGE-H 41 MH7A Ziji 7% . 25 H B
FHREAL (P<0.05); HEE% PGE W EZ M THE, MH7A
HMMLTFRe . (2225 H B EFEAL (P<0.05), 5 PGE-H
H L%, PGE+Angll 41 MH7A 40 1T # . Z2& % H
WETE (P<0.05). W32 fE 2,

cyclin D1, p21 1 MMP HIRIEKF  5XF R4 0,
PGE-L 4. PGE-M #H. PGE-H %0 MH7A 4 Jfii v p21
HIFKETHE, cyelin D1, MMP-2, MMP-9 2 131k
BFAR , 22 S 2947 35 78 L ( P<0.05 ); H PGE ¥ By,
Xif o 2 AR AR A SR B i ( P<0.05 ), 5 PGE-H 41
42, PGE+Ang 1T 41 MH7A 4 h p21 FEA £ L B
FHIEAL, cyclin DI, MMP-2, MMP-9 % 4 &35 B & T}
 (P<0.05), ULER 3 FIEl 3,

MMP-9 92 000

MMP-2 74 000

p21 21 000

cyelin D1 33 000

GAPDH

A B (6 D E

36 000

&3 Western blot %% il & 48 MH7A 408 cyclin D1, p21.
MMP-2, MMP-9 EB &KX A . X4, B PGE-L4, C .
PGE-M 41, D:PGE-H 41, E:PGE+Ang 1141, MMP: 3£ 5t 4 J& 45 [ fiff
cyclin : 4MFIMIZETT, PGE : IR, Ang : MAFEIKE

RhoA/ROCK #EEHAXERAKERIE SHXI A,
PGE-L 4. PGE-M 4. PGE-H 41 MH7A Z8Jfuf RhoA
W PEF ROCKT . ROCK2 25 1 5 FEK, 2 RhoA &
H & A KT B E Ak, HBEE PGE MR T+,
MH7A 4 2 *F RhoA % % Al ROCK1, ROCK2 %K 1

e 2

A=

1=y
A ey B ey €y € B ey
=L EE = =2 =L
— — — — —
A~ o] A~ o] A~ o] =9 “‘22_ A B ]
= 2] 2] 2] =
Y. ° c| . = | o |8
T T T T T T T T T T T T T T T T - T T T T
100" 10° 10° 10 100" 10> 10° 10* 100" 10> 10° 10* 100" 10> 10" 10* 100" 10> 10° 10*
annexin V-FITC annexin V-FITC annexin V-FITC annexin V-FITC annexin V-FITC
1 R AENZH MHTA HpET A X4, B PGE-L41, C:PGE-M#, D:PGE-H %, E: PGE+Angll 41, PGE :

FEREEEIY, Ang : M HIKER

’*?‘- 100 pm | “k ¥
B 2 Transwell {21 &H MH7A TR S5EZEER
PGE : F5FIHRIY), Ang . M BHKER

A

XHHR4], B:PGE-L4l, C:PGE-M 41, D:PGE-H 4], E:PGE+Ang 41,
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F 5K F B AR (P<0.05), 5 PGE-H 41 It %,
PGE+Ang Il 41 MH7A 4fi jf2 1 RhoA 7% % #1 ROCKI1 .
ROCK2 #H I #£ ik T E (P<0.05), A RhoA £k
TwEL, WE 4, B 5 FES,

GTP-RhoA | S S S == S 22 000
ERhoA | ey qu U GIND SN 22 000
I - - - -— - "

A B C D E

4 GST-pull down E#iE20 MH7A ZHAf1% Rho A i& %

A: XF M 4], B:PGE-L 4], C:PGE-M 41, D:PGE-H 41, E :
PGE+Ang 41, RhoA:Ras [RIEFEE KW A, PGE : ASHIEZHY)
Ang : IRk

ROCK2 D G S ——— S (] 000
ROCK]  «r - s -~ s |60 000
CAPDH | o D D SIS @ 36 000

A B c D E

5 Western blot ;%44 il & 28 MH7A 48 i f ROCK1. ROCK2
EB R A X B4, B:PGE-LZH, C:PGE-M 4, D
PGE-H 41, E : PGE+Ang Il 41, ROCK : Rho ¥4/, PGE : 7445 4 HU
Yy, Ang : MAEEKR

R5 &HMHIA HAad RhoA i&FME. ROCK1, ROCK2 EH
Rk E

n=6, x s

215 RhoA it ROCKI/GAPDH ROCK2/GAPDH
XFHE 0.98+0.11 1.01 +0.08 0.75 + 0.06
PGE-L 0.77 £ 0.08" 0.75 £ 0.05" 0.53 £0.04"
PGE-M 0.56 + 0.06™ 0.52 +0.04" 0.34 +0.02"
PGE-H 0.32 +0.05"" 0.29 +0.02"" 0.14+0.01""
PGE+Ang I 0.71 £0.05" 0.68 + 0.05" 0.42 +0.04"

PGE : 5 A $ HU ), Ang: Il B 5K F, RhoA : Ras [7] Ji
FEFEHEM A, ROCK : Rho ¥l 407200 . SXFE4 L
B, "P<0.05 ; 5 PGE-L 41 It %, ‘P<0.05; 5 PGE-M 4 It %%,
"P<0.05 ; 5 PGE-H 4 L%, *P<0.05

Wit

RA 2 —Mig A B eh, T HErfHwm
PLRA Yol BE™EMNARKN, Kik, @]
T B — e BRI 25 ORIGTT RA, DI
RA G E 6 R K R O B 25 W RISk A YT
WP R GE P . W I MR R e, A BF90 & 91 PGE il
I ) 9 E SN T R PR IR TR A% Y ik A AR i 1
UL KRR AS B R, PGE W] M H MH7A
NI s . TR S5RZE, HRAEMAT, H PGE ¥
BE R, XN G L, ] PGE AT i 5 i
MH7A 4147 R 3% RA. eyclin D1 7] 5 40 g J5 3
AR R AIZS A, (R E RA BCET 4E R T 55 4 i

YA AN G1 e 1) S H, ELAT A2 a0 4 A 38 4 1) 4
HI, W p21 76 40 i A i 3% 3 i B P s A e
M RA RAEE, LR YRR U AN 2 oy s K ) R
S VEAN A R - DL & MMPs, MMPs 3 52F [ £ 40 it #h it
JRHE T 51 2 B R s B L AR A R
PGE f] W] & 01 il MH7A 40 §id 7 cyclin D1, MMP-2.,
MMP-9 8 (1135, FiH p21 SEH £, H PGE
W BB R, MH7A 20 rb X i 2 11 28 bk Sl B i
#2785 PGE 7] 3@ i # #% cyclin D1, MMP-2, MMP-9,
p21 A MHTA 0865 . T8 (R
ToHE IS RA, PGE AT RE BCMIAYT RA MV TEA 5L
EL7/8

RhoA J&/N/> T GTP [, 1Mi ROCK & RhoA 1§ 5
I PR R — AR, A ROCK1 1 ROCK2 P A ilF.
A, RhoA/ROCK il S 54y LK. k. T8
s ABRFEIEN, RS 2 a0 ] RhoA/
ROCK1 3 f#% #1017 51 B 968 PC3 248 A 0 Pk A= 9 2
From U IR Fm AR RA KRR 3G Y W IR 4 41
H1 RhoA £ [13R3E, AU RA KRG R 050K
UL ARBESY 45 R ok, PGE Al W] S MH7A 44
Jit 1 RhoA 7% ¥4 J2 ROCK1, ROCK2 K #£ ik, H
PGE V¢ £ B, % B7 ) B BB W 4 40 PGE W] fig
] RhoA/ROCK 3 BNl MH7A 2R AYHE5E |
TBERE AT BIESOZHEN, A<8F5%H PGE
F1 RhoA/ROCK 3 [ #4015 5% Ang 11 3] -9 MH7A 41
ML, AL, Ang 1355 T =70 PGE Xf MH7A 4f
MU FE . 1EA% 5 (=22 R VR FH LA 20 B 0 T A2
PEVER, #2278 PGE XF MH7A 40 g () 52 i ml fig 55 4 41
RhoA/ROCK i A5 .

2% b Ak, PGE nl 4l MH7A 41 (3658 5% ,
ZAE T HE 5407 RhoA/ROCK &4 ¢, {H PGE 4
il MH7A 4 f 3 58 5 5 3% i /e AL B &2 2%, H
FL{R L RhoA/ROCK 3 1% T Vi (1) W 26 25 (1 ok & H54E
FHA Rt — 2R AT
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