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#vf 5 R A Western blot %M CFb #9 TGF-B, & I . MMAKREZEGRANKTF, ER E—2RECEA, Sal

B4 Ang 115 549 CFb 3978 A LA A S (P <0.05) ; Sal #6494 TGE-B, & 1 . MAKRE G &k,
5 Ang T4t 2 F A4 FFEL (P <0.05), BAAFRHE, i Sal dbdph) CPb 3B T .
IR G Fak, EAH TiS T TGF—B, HakiAA %,
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Effect of Schisanhenol on proliferation of cardiac fibroblasts and
potential mechanisms*

Chang Liu', Lan Hong’, Hong-hua Jin’
(1. Department of Pharmacy, Yanbian University, Yanji, Jilin 133002, China; 2. Department of Physiology,
Yanbian University School of Medicine, Yanyi, Jilin 133002, China; 3. Department of Pharmacy,
Yanbian University Affiliated Hospital, Yanji, Jilin 133000, China)

Abstract: Objective To investigate the effect of Schisanhenol (Sal) on proliferation of cardiac
fibroblasts (CFb) and potential mechanisms. Methods Purified CFb were obtained by standard methods
(digestive enzyme and differential adhesion). CFb were induced by angiotensin Il (Ang II) and identified
by immunofluorescence. Cellular proliferation of CFb was measured by methyl thiazolyl tetrazolium
(MTT) assay. Levels of TGF-B,, collagen I and collagen Il proteins were examined by Western blotting.
Results Sal inhibited proliferation of CFb in a dose-dependent manner (P < 0.05). Expression of collage
I, collagen III, and TGF-B, induced by Ang Il was downregulated by treatment of Sal in a dose-dependent
manner (P < 0.05). Conclusion Sal inhibits cellular proliferation and expression of collagen through
inhibition of the TGF-f,.
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SO JILET A A 2 22 T o JIEEAH O 28 955 5 15 S W ¢
BT B B SRR R BRI, 2 RO E
SR OGS IR R, L F B B A O LA A 2 1
U TR SRS A R R, HEE T
P CRINE S 1 T A Tid o/ I 0 DTN 3 2 e
BITY EELTGLN E, MU B2 AR, 1h
FPRCRIE AT, PO Lriayy, hEESH
25 Al DU i Z2 M A i i) USET 44 ( cardiac—
fibroblasts, CFb ) %8 K 8k Ak, I HIEBUS T4
FRIRCR , P 253097 D IET e & ik = N AE
FIEZ—.

CFb S IEAE O UMY 2220 0, BAT P4 AN
SCRPGIE ARG, RO ET 4R ThaE, fLik.ol
M NAEEAFVFZ T EAER] 5 CFb [l O LT 4E
b EEARYBO AN, B A B B BRI
FEAYZARIRE ST, T EIR T LAA IS R T,
TR MER A O A i B b BT AR . 2
OE R A BRI AR, CFb 7E 2R R Z AfER &
260 T I 1 7 w1104 B i g R N DA B Y
) BT AR SR i URRER | IR L2 o3 5 b &
AR PN (51 oy iR 3 71) V5 -4 e~ R £ 2 S =S W 1
L YEfl ., O WA AR Y 3222 R I AR M AL o e A ™
HRAMT, DWHBEE PR RL AR TR | R
H I W T, Hrp s [ AR E A B
Wz, PR A s R e B LA 4Ry
HERRZ ",

M4 E5kE T (angiotensin I , Ang 1T ) 2 —7#
AR SR AP TE R BT, o O R0 Y e s A8 I 4E TG )
Jiz—, Hoal st RS EALE], AR A B i A
A TR, TR R R BT S A
S3-DATEE TN, AR B 2R — A R KR — ELATIR
ARG o —HE YR TE B, AR T EK
I ORI A HEE . Ang T2 H FTHCA A A F2 0
WA defb B R, T LAGIER CFb 134 5 X e )5 2
A A 3 S BOO LA g, kAR IET B,
( transforming growth factor- 3 ,, TGF-3, ) B AR E
TR AL AN T, 2 51855 BT 440 A 1 5
e TR AN MR BT AR R

TR T (schisanhenol, Sal ) J2& M H1 245 1K T+
PR — ARG, RHEFEMEERSZ—, BA
(102 SN 71 = AN i i ot N R SR (S E R
I AR IE sal X Angll 5519 CFb HEFH (152 17 %
PUO A AERnI T oE . PRIHAR SEEG B9 Sal XF Ang 1T

S0 CFb G 5H K TGF-B, A1 T . T Ji 2 P 36
SRR, AR Sal HOWUEFLEAL ROV TR

1 RS

1.1 &

111 Z%shy HE1 ~ 3d89SD LR, iR AR,
HE RSB S AR

112 E2ZXA Sal (WA B AR AR A
"], 5o PI0607SA13), Ang I (A [ #iiT5% %11
MEIIAFIAPRA R, 5 MAYA-CR-5721), G4
ML7E (fetal bovine serum, FBS) W H 3 [ Hyclone 2
], Pen-Strep. DMEM Rig53 1T Ui IR A4 I 1 56
[ Gibco 24F], DAPI, BSA., BCA 2 {1 & i 2 157
&0 H 2 [E Sigma 2y F), Vimentin P, TGF-B , $iT
P& Collagen I, Collagen MHTANA H HE[E Abcam /A H],
FITC [ 2EH0/ B 1gG FLiR . HRP 405 1gC ik
HAtm 2 &M AEYHARARA R, ECL BaiiaA
et A A YRR BRA R, HAb A58 o [
FEAr AL

113 =2ME KR (3 E Biotek A
Al ), 371 5 AR AR Bk CO, 55 724 ( 3& B Thermo 2%
A] ), Alpha f22ROGEE ST UL R SE (3£ Protein
Simple 2+ F) ), U-RFL-T %% & 3 B8 1 IX50 5] &
B ( HA Olympus 2~ # ), X-15 BEOodl (EE
Beckman Coulter A 5] ), FD6 BIA:= Y22 448 (2 KA
Bioair 2 H) ), BB UK ( 2&H Bio—rad 23 H] ), FEHRAY ( |
T RAERH A FRA ] ).

1.2 FHik

12,1 CPb B 53 B ~ 3 dFidk SDFLR
10 5, J175% WAEIHBE, TETCH A5 0F T I Mg 0
e, B ABERERZE P ( phosphate buffered solution,
PBS) H1, B0 EBT 1 mm x 1 mm x 1 mm K/DMAGA
W, 1 0.25% I EE FRETE 37 COK I T AWk
TIHA, B 10 min WA 1 RIE ARG, HE5 k. 5F
55 1 IRITH AR, AR B AT AL BRI A 5
WA 20% G4 ML RS FR A I 1 1k, B0
(1200 t/min, 5min), 3 V&R, BEEDTE. FIMA
A 20% Ba4F MU 13532 T A AR LR, a7
LA, 2ERRNGERE 60 min, ABRILALANML, FramMopidcss
UL 95% I}, 4% 1+ 3AEAEESR, SR 2 ~ SRR,
122  CFb# %% ff CFb B TR & B W
FHARARE . BU1x 104~ 248 CFb 70 T0H
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B AR 6 fLbF, 2 ~ 3 dJSHUH, FH PBS ¥t 3
K, 4% % 5 L & & 40 i 20 min, JH PBS ¥k 3 Ik,
0.5% & £ Pt~ FERBEBE IR 20 min, JH PBS £ 3 1K,
10% BSA £t 2 h, JilA Vimentin JiiK, 4°Cidh . F
JH PBS ¥k 3 WK, #EOGAIE T INASRIC FITC L5t
B 1eG Buik, =IACE 1 h, BJEMA DAPL 4t ,
20 min J5 & THOLRME T . M.
123 MTT M Z CFb #9388 L B ER g
KM CFb LAEEL 0.5 x 10" MERIE 96 fLERH, K53%
24 h JEHRTC MGG FREL, dREEREFE 24 h S AN A
KR, Z R4 TN 25 AR SR 24 he SEER 53
HUNTF - OXTRLL, TCIME T DMEM $53%5L ; QR4
oy Ang I 100 nmol/L ; @ Sal 4, 7 Ang I 100 nmol/L
fy Sal 3 PFIFEEZH (100, 200 K 400 pmol/l), 254
LI MTT 20 1 (5Smg/ml), 535 4h, 35 EHR, Bl
B 150 w1 iy DMSO, FHESER S {NAE 490 nm ALK
MG REECOD {8 ), 4l &e =( #4120 OD A -Sal
20 OD fi ) /(FERIZ OD {8 - XFHEZH OD ) x 100%.,
1.2.4  Western blot %2l B #5%& & # CFb 38T 6
fUBR I, K555 24 h SR ESRINAAL BRI R | Sal 41
1 Sal ¥R 4512 200, 600 % 1 000 w mol/L, HAoh s
PEAAS , AR R 24 he WERANRS Y CFb, Fidis
W, /0 PBSUE 14K, %L 100 wl A RIPA ZEH
S, VKBS, T 4°C. 13 000 /min 5L 10 min,
WCEWEW, HARE R BCA & il & vl i -Bigfe
TR AR, A 4x AR, 100°CHTEA 3 min
fHE A, BhREAH 10% + bR e - %
PR L fHe B e P VK 73 B 5 6 7% 3] PVDF IS |, 3B HCH
bra&iy, M 5% BT 3 AR T2 IR E A 1 h, H
PBST ¥EfI5 3 ¥k, EHK 10 min, ZRJG43HIHIA Collagen 1
Ui . Collagen ALK, TGF-B, Fifk, 4°Cidn, H
PBST PEIIG IMAES IR 1eG Btrdiik, EHEME 2 h,
53 4T Western blot 7387, H ECL {2 & ik &
W52, Alpha fb27 ZOGEERE EME R G2 7 A 45 82 1 4kl
JREEAE, IFLA B —actin AN SHRIASFE S FTHLIK 5%
IR AL
1.3 FitEFHE

BOHE AT R SPSS 19.0 i t-4ct:, %kt LA
PR + ARt (x+s) Fon, ZARERHRHE
522570, 7 AT R B EL R T LSD—t K56,
P<0.05 NEFAGIT2E L.

2 #R

21 CFbEEFUE

88 Wi TS, CFb MBS, SRKRIE
SRR =A%, A0 A R A, 200 I )
SMHZEEE, AR X ESA K, A KR
. WK 1A, B,
2.2 CFb HRRILEERER

e AT € N - L LS O SR 7
Vimentin HUA ) A, 9 A58 DAPT B AR RE
SR BEAZ A A . Vimentin PR ZE 5 B 4 4H 5L
i SRR H 1 95% UL . LA 2,

e

A ( x40) B ( x100)

Bl 1 CFbHIEEUER

B ( x400)

A (x200)
2 CFb ®ERHLETE

2.3 Sal Xt Ang Il %S5 #) CFb E3ERI 5 M

MTT 45 Sal %F Ang 11155 CFb B4 5 (5205,
SRR I 25011, ERAGIHEE L (P <0.05);
BERIZH OD A 5 X RAL LB, ZRASIT#E X
(P <0.05 );3 NAS[AIFI 5 Sal 41749 OD - S54RI A,
ZRAGFRE L (P<0.05), VL.
2.4 Salxt Ang IiFSRCFb | . IBEREER
== 0p-A|

B Collagen 1 ik /K-, GPRHRE T 20HT,
ERAFRITFE L (F=163962, P=0.000), %4
Collagen I FZikh /KA 2255, KR Collagen I 557 #4240,
X B LA, BEUZH . Ang 1 4200 pmol/L Sal 4H .
Ang 1T +600 p mol/L Sal Z1AY Collagen I JKFE(EIEHN, 22
SEGH Y (P <0.05); Ang 1T +1 000 w mol/L Sal
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Mz Sal %t Ang Il 55k CFb 18RI  (n=6, X+s)
415 oD fi T /%
papist| 0.225 +0.024 -
HEARIZH 0.546 +0.029" -

Sal 41 100 w mol/L 0.491 = 0.048"’ 17.134
Sal £ 200 w mol/L 0.438 +0.029"’ 33.644
Sal ZH 400 w mol/L 0.345 +0.022° 62.617
FE 131.365

PAE 0.000

e 1) SXFREA AR, P <0.05 5 2) SBO04H AL, P <0.05

201 Collagen I FE AT, 257 Tege it =2 L (P>
0.05) ; SR HAS, Ang TT 4200 wmol/L Sal 2. Ang
II +600 pwmol/L. Sal i, Ang Il +1 000 p mol/L Sal £H
Collagen I JKIEZIREAR, 2257475811 L (P <0.05),
UL 3.

F2 Collagen T FEIK-, LR E 7225047,
%SGR (F =159.517, P=0.000), #5414
Collagen Il FIk/KF-A 255 . XL Collagen Il 55454
4, 5 X HR A HeA BRI ZH  Ang 1T +200 pw mol/L Sal 41 .
Ang I +600 p mol/L Sal 21 11| Collagen T 7% e 28
ERAGHFE L (P<0.05); Ang TT +1 000 w mol/L
Sal ZHi1 Collagen I #E HFRIATLM, ZERTLGI¥E
X(P>0.05 ); SHIL H#, Ang T +200 . mol/L Sal 41
Ang II +600 pmol/L Sal 4. Ang Il +1 000 p mol/L Sal
21 Collagen MKFEFHIFEML, ZH A5 FEX (P<
0.05). WK 3.

2.5 Sal %t Ang Il #F5H) CFb TGF-B , EEFRIX
B0

&1 TGF-B, KIBIKF-, LB KT 257
Br, 225 A gt # R L (F =241.489, P=0.000), 7%
A TCF-B, R IKKFA 22 5. M B TCF-B, 5%
WY, S5XTRRA AL, Ang 1T 4200 wmol/L Sal 2H .
Ang Il +600 pwmol/L Sal 1. Ang Il +1 000 pmol/L Sal

1 2 3 4 5

Collagen I —— w— w— — 139kD

Baclil e — — w— 42 kD
138 kD

Collagen [ e G- — ——

B-actn o en— ——en— — 2 kD

IR AELLEAH

Collagen 1/ 8 —actin

Collagen I/ B —actin

1: XTME4L; 2. #EB4; 3. Ang 1 +200 wmol/L Sal 4H; 4:
Ang I +600 wmol/L, Sal 4H; 5: Ang II +1 000 mol/L Sal . 1)
S5xIRLL A, P<0.05; 2) SHORIL A, P <0.05

B 3 Salxf Ang Il % -5H) Collagen I, Collagen I ZEH

RIEHIZMN  (n=6, xts)

MM TCF- B, KEEMEIGIN, 2R A%iH¥E L (P<
0.05); Ang 1T +1 000 wmol/L Sal 41 # TGF-B, & H
FiIRTAB, ZRIGFR L (P >0.05) ; SHEAIAH
Fb, Ang 11 +200 pmol/L Sal 41, Ang I +600 w mol/L
Sal 4. Ang II +1 000 pmol/L Sal 41 TGF- B, JK & 14
FEIR, 2R Ageit L (P <0.05). WK 4,

1 2 3 4 5
TGF-B, W — — - e 13kD
R e —1, 3 ¥
1.5 . 1)
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1. XFRAZH; 2. BERIZH; 3. Ang II +200 wmol/L Sal 4 ; 4:
Ang I +600 wmol/L Sal 41; 5: Ang Il +1 000 pmol/L Sal 4. 1)
SXTERALILEE, P <0.05; 2) SEBLLE, P <0.05

4  Sal ¥t Ang Il 58 TGF- B, EERIEHF T

(n=6, xxs)
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O UL O E R A R BRPE R AR I, O] BT
T CFb S BEREAA Ak, 20 M AP DT I Jiaot o SR
JIE D 2 11 L 18] 2 A A SRR ) Co I ) ST B ) . e CFD
MO AR ZAE N, 32 s
JUBLET AN 530 22 Tl A ) 0 P DR 7 % 4 L A i
G RNt EidfRd, ZMERS5T
CFb TRERYIH 1Y .

EEIE DB N EE KM, AR RRIEECR
MW =008, AR, BN CFb R A E
Ao Vimentin 52 %8 5E AT AE AN ) T2 EAE W BR R 5
Vimentin AR BHPEZIATER PR Ak, JEReE
MM OO, 205 CFb 40 S dn o
95% VAL, IESEASLEG S B A AR 2EAE Y CFb.

A MMT SCER45 R Wrn, SX IR gy, R
F25 oD (XN, ZRAGHFE L. W] Ang IT1E
H NI D WLEF 4EAL AP A 5, WJE 2 100 nmol/L
PRI LAfE i CFb 355 . Sal #5 FIELZH X% Ang 1T FIrELAY
CFb M5 — @ RHRIVERT, ELAE R HOmE .

CFb 43R AN T e b e it . WA, 2R
FIBE . A0 DR B AR A IR SR i He v A Dt 32
Jee T RURNTINARL, 4350024 5 80% F1 10%, FEEIRER T4
OISR | ALRAE RN . T CEA LA
Wi o AGRER, SXIIRA AL, 294 24h )5,
ALY Collagen I, Collagen TR AR5 &N, B
100 nmol/L ) Ang [T AN AT LIAE#E CFb B35, i87]
PIE i CFb 3R AR AN by T IR
FIa e fE Sal ZHH, A[FWEERY Sal REINH] Ang 115
S50 CFb p Collagen I, Collagen M E A I
ANE KB, Collagen I, Collagen T FH 23k AR fk A
HHA—ERMEHE. U] Sal /] I Ang 1T 755
J& CFb 53 WA r A0 AN EE ST A A 1 1

TGF— B, & — 2 V& 40 Jifd A= A1 04 7 400 i 1A
¥, EAMSHIEEIUAA LG M e iy, &
TE 22 T o o BIEA= B 3ok A v i 4 o EEAE L [R) IS
TGF- B, Mo —RZ RN AN 1, 7T LUk IR
JRETAEANML G FE . Ak s AR E A URIEE S
FIC 5 AV D I A, T SR g A . Rl i
SEP AR R T AR R, TEZ5YAb S 24 h
Ja, BRI TGR- B EEFRIATHR . YL CFb
Ang T AT DIEHE TGF- B, FEHFRIA, W H TGF-8, &
FIEE IS CFb A3 58 KRR 2 3 o 5. w12k

WESE TGF- B, MG 5l B 25 T Ang 1115581
KECIELF AL FE . Sal FTLA TR Ang 11555
CFb 1 TGF- B | 8 F 23k H2—7E Ml AR .

EHEA DL EEEE, TE Ang TR, CFb
1 TGF- B .. Colleage I . Collagen MEAFE LT,
HAEHBLHI T AESE Ang T35S CFb A TGF-B ,, &
L TGF- B, S ik S A3k CFb A R T I8 Jie i 2
H, KER CFb M58 & A0 ML BT HER B0 LT 4E
o 1t Sal THHYE FFRIEH, TGF-B . Colleage 1 |
Collagen M &E [ BAL H s B IEAHR, KL TGF- B,
5 Colleage 1 . Collagen WM& A Z e B BT
KFR. H/R Sal X Ang 1355 CFb BY3EFE S 1 . T#Y
IS8 B PR AU ) £ S 2 it R R TGF- B, EE R
IR IH

L BT, Sal REMIHI CFb BB KRR T . AR
WA E IR, MRS TP L enyrER], Hpl
Hl AT RE S T U8 TGF- B, R FRIAAT K. FHI TCF-B
A AT RERUCA BB A O LA A ) — A H A A
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