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[ Abstract ] Objective: To investigate the effect of Prunellae Spica sulfated polysaccharide ( PSSP) on
carbon tetrachaloride ( CCl,) -induced hepatic fibrosis and activation of HSC-T6 induced by transforming growth
factor (TGF) -B,. Method: The liver fibrosis model was established through intraperitoneal injection with 40%
CCl,. The rats were randomly divided into five groups: normal control group, model group, positive control group

(colchicines, 0.25 mg + kg™'), and high and low-dose PSSP groups. Serum levels of alanine aminotransferase
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(ALT), aspartate aminotransferase ( AST ), hyaluronic acid ( HA), laminin ( LN), procollagen-IIl -peptide
(PC-TI') and type IV collagen ( C-IV) were examined in different groups. Moreover, htoxylin eosin ( HE)
staining and sinus red staining were used to examine the degree of hepatic fibrosis. HSC-T6 was cultured, and the
proliferation of HSC-T6 was determined by cell counting kit-8 (CCK-8) assay. The expressions of collagen type I
(Col-1) and a-smooth muscle actin (a-SMA) mRNA were detected by Real-time PCR. The mRNA and protein
expressions of Col-I and a-SMA were measured by Western blot. Result; Compared with the model group, the
levels of ALT, AST, HA, LN, PC-I and C-IV were significantly decreased in the PSSP groups. HE staining and
sinus red staining showed that PSSP could significantly reduce the degree of hepatic fibrosis. PSSP had an inhibitory
effect on the proliferation of TGF-g,-induced HSC-T6 cells (P <0.01). Compared with TGF-B, group, mRNA and
protein expressions of a-SMA and Col-1 were significantly decreased by PSSP in TGF-B,-induced HSC-T6 cells
(P <0.01). Conclusion; PSSP has a protective effect against CCl,-induced liver fibrosis possibly by reducing

secretion of collagen and promoting extracellular matrix degradation.

[ Key words ]

I; a-smooth muscle actin

JT£F 4k 4k (hepatic fibrosis, HF ) J2& 7E 4t 147 . & 4E
EAMEUR AR ENT  F N 44 H U5 w354
B 40 MY Ah 3L 5 (etracellularmatrix , ECM ) 153 &
DURR AR B, o2 % b 208 1 s 3 ) ) g 2
SR, HE— 5 WAk 2 & R A TR AL
21 4 Ak & A 1 rh o 36T 2 BT BROIR 48 M ( hepatic
stellate cell, HSC) 7% 1k, 1§ 1L 19 HSC w] 3 — 4 §%
Ao B AT 1S 59 8 0 B LS ET 4E 40 L, Jm A T S B
ECM KA TR, 515 HF i) % & e . B A, %
FHR B0 45 4 A 25 9 A3 R OK A B . T 48 2 -y (TFN-y)
&5 BT VU 25 BT AR A T R AN B U, A I 2
7oA A R A R DR DA 2 b S 4R B AT L AR
A B T 1 o B TR Y S

AR R RIE R AR Y, HotE = o 98, 5
JF RBZE , ELAT 3 I 0 M A 2 T . R
FEAHE 2 WIS B WG S 2 A A S P L
Sv HEL A B R PO PO S 2 AR
LR, A WEE R ARG YT 2T B & HF B
WA B R 2T . R R B R £ 8% (Prunellae
Spica sulfated polysaccharide , PSSP) J& B H ¥ 32 [y
TSy 22—, B BUR PR AL R S A
FS B AR HF J7mi AR > AR 9T, AR 98 %
FH PSSP ] 7 0 S Ak ik ( CCL, ) 75 5 1Y R Bl HF A
TN WL PSSP X HE ) B4R A, I W4 Xt
Ao KA 7B, (TGF-B, ) ¥ 3 1y HSC Ky I 44 1
F, NI 26 R PSSP Bt £F 4 Ak iy VB AL .

1 ##

L1 ¥ 5~6 ik MEr: SD K, SPF 4%, (K5

7 (180 ~200) g, A #%iE 5 SCXK (%) 2012-0004
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JT A B W 3 ZE S R A B A B S G Bl o B L
Pt B MR R o AR5 T A S5 56 Bl ) 45 A 35 340 52
B s e A P RN — P O BRI &
Tt .

1.2 4t HSC-T6 4 i bk [ b Rl 2% B B W 4
0

1.3 X5 PSSP K B BE K 2% 2 2 B d2 it (4
Ji 83. 7% ) s BOK NG ( V5 B 48 25k 5 BR 2 7] 4t
5 090205) 5 CCL, (7 7 il 3k 35 KG 40 4k 2 & 23 A
fit45 20090513 ) ; J2 Kl 3% & (1 (LN) , % B il R
(HA) , I A A5 e JE (PC L) ) & (IRIAE £ W)
TRRA A F S48 Y19294102,H16203162 ,
V17230149) ; IV JE (C-1V ) 50 & (B s @ iAW
TS T, 585 CO10-1) 5 KRR 4T Y& a3 71 &
(I REEEYWARAF ]S G1470) ;95 K-
LT (HE) 3570 & (R 8 YR HE A R 5
AR1180) ; i 4= 1fiL i (FBS) , DMEM 5 % 1% 37 i K Jik
fitg ( 3¢ ® Gibeo 2 ®], 5% %5 43 Jil 2 1908121,
C11965500BT,25200-056) ; TGF-B, ( 2% [E Pepro Tech
T, BE 0614209 ) ; 40 i BG5S 0E bR R
(CCK-8) it 7l & (VLA B A Wy AR e A RS
L5 20150221) ;trizol {57 &5 ( 3¢ [# Invitrogen /A &,
"5 12183-55); 1 MK JR (Col-1 ), a-l B & A
(a-SMA ) F1H I 1% -3 -1k 192 138 Ui ( GAPDH) 5] )
Jb ot 4 ME AR W 28\ 5 G Col-T & GAPDH it &
(£ E Abcam A F], 185405~ ab34710,ab22555) ;
a-SMA ik (£ H CST 2 Al 585 14968 ) ; i i 5t
& (R AEW A RA A, 585 KR121221)

1.4 (Y88 1420 B & AR 850 HL (i R I A 52
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55 {48 2 Al ), Synergy NEO HU i 474X ( 35 [® Bio
Tek Synergy /3] ) ,DUSO0 %I EE(R WAL 7 b R 45 (£
[# Alpha Innotech FluorChem FC2 7y &), LW C320
5Ot & & PCR AL (%i + LighiCycle96 /A &) ),
TC2323 B 41 ffd 3% 55 46 ( 22 E SHEL LAB A H]),
WD9405B 17K S $5 IR (b 50 iR f8 A 9 B= 22 AR 2
7)), PowerPac"™ Universal % 3 15 B 3k AN G 4854 ( 2E
[ Bio-Rad 23w ), 7180 %Y [ 3 A= Ak 43 Hr AL ( H A
Hitachi /A 7] ), HV-85 # ZE S Jk J) K W #% ( H A&
Hirayama Hiclave 2y #] ) .

2 FHiE

2.1 HF #ERH & RAH%2 F SD KRk
MO RIEHE A (n=10) FIERLA . IE 5 4H I8 5
1 omL-kg ™ MR, 458 2 v, 2k 4 ] R REAL KR
P s 51 1 mL-kg ™' 40% [ CCL, -HOAS s VA T, 45
JA 2 Yk, 3k 4 R L4 BE AL EOCR B AT I 2H 40
PREZKG A UESE HF BER 28 57 T o W HF AR
B K BB AL 43 R A AL 2 (no= 10) , Bk K il A 41
(0.25 mg-kg ™', n =10), PSSP & 7| & 4 (300 mg-
kg’1 ,n=10) 1 PSSP {5 & 24 (100 mg- kgfl ,n =
10) o BRIEF AAh, AR & A9k S G i i 45 1 mL-
kg "'40% 1y CCL, MO I v 0, A 8] 2 Uk, kK A1l ik
41,PSSP & ARFIAH B R 2 IRE B A2, EWAL T
AR K IS . RIREBEEEE 24 h,5%
R 7K G SR T I T R T R B, e W = 3 Tk A A
Hal,

2.2 MVEFEARIIE R RURRIEE S , I 32 3l ik B
1,2 000 remin "B5.0> 15 min, Y I, i F —80 C
TR SR 4 B Ak o B A0 DY 20 R 24 5k 5% 75 1
(ALT) , R TR IR LA W (AST) 1) & it 5 Bk
B 2 W B (ELISA) il %2 HA, LN, PC-TI Il C-IV (¥
T, A e N A U R

2.3 JFAHZURBE2ER A BUE & A o A — 0
JFLHEY 4% PR W [ e, A IS Ul o IR R
AL (HE) Je KRR LT Y2 €5, 6 2% o il Be F %€
JFF 240 AR P e T 2T e 6 A R Rl A BB 22 A8 Ak
2.4 ZWMukE3E HSC-T6 40 M fdi fH & 10% FBS [y
DMEM 135558 T 37 °C 5% CO, W4t 557,48 h
B 1 KR IRk FR AN M A K & 90% fill & B E AT
(EZAW

2.5  CCK-8 Fa I 20 fa i 38 5 05 M RO 304 K
() HSC-T6 41 ffi$% 5 x 10°/mL 2 F0 T 96 FLAL 1, jik
T A0 B R AR T 55 5% 24 ho R 4 N BE S, 45 A G
I 35 32 B LR AL B 12 b, SR 5 43 2H 1 T 20 i Sy =3

H4dl, 45 25 41, TGF-B8, 4, Br =5 A 4l 4, &£ 4 H
TGF-B, (10 pg-L™") TiALEE 2 h; SR )5 45 26 40 I AR
[Fi] vie £ 1) PSSP, 2% Ji7 5 ¥k & 4331 24 10,50,100,200,
400,1 000 mg-L ™", B4115% 5 P REIFL. 430l 5% 24,
48,72 h, & LM A CCK-8 10 wL,37 CIR4E 2 h,
BEAR AL 450 nm I WG O BE A A A0 A 4K I
= (Arorgm ~Agza/Arcegn) x100%

2.6 S EOGE & R A M4 XX R N (Real-time
PCR) #:] Col-T il a-SMA mRNA ik B 4=
KA HSC-T6 40 i 42 F0 T 6 fLAR H, ik 7 40 g %
FER PR FE 24 ho TR0 MR ING BE JS o 35 R 4 G
M 3% 3% 3% FE YLk 12 h, 3% 25 1 41, PSSP 50 41
(50 mg-L~") PSSP 100 £ (100 mg-L~") , PSSP 200
2 (200 mg-L~") MITGF-B,4H . %25 (A4 4b, & 4 H
TGF-B, (10 wg-L™") Wb B 2 h, 4R J5 Fif bk o 41
BT, K535 48 h )5, trizol {57 & 42 B RNA,
Fig 30 5t SRR 0 A S L cDNA L 73 451 95 C
30 s THASPE ;95 °C 10 5,58 °C 30 5,72 °C 30 5,40 M
LS5 oEAT 4 M 2 o b 2 M gk b AT TS . PCR
ST 1,

%1 Real-time PCR 3| #1F %
Table 1 Primers used for Real-time PCR

S IPFH(5-3") K Ji£/bp
Col-I i ACAGACCAACAACCCAAACTC 253
T ACTTATACCCACATAGGTCTTCAAG
a-SMA ¥ AAGTATCCGATAGAACACG 296
T it TAGATAGGCACGTTGTGAG
GAPDH i CCATCAACGACCCCTTCATT 110

T GACCAGCTTCCCATTCTCAG

2.7 B RIEEEEE (Western blot) # Col-1 Fi
a-SMA FEHKIEKF %R 2.6 WiLb P40 i ,48 h
JG A RIPA # H 2 fif W, 7K b 2% 20 min,
12 000 r-min " Z.0> 15 min, Y4 |35 W BCA & 14
SE R JE A _EREZE i, 98 CAnFA 10 min i 85 11 58
O3RN SRS HEAT B T 0 TR A B I UK o HL UK R
HREE AR X 4 o RN BEAT VIS VB s, 5% 1Y
JBLAR W5 k3 B HA] 2 h, TBST 3§ % J5 20 5 in A Col-T
(1:2000)F1 ¢-SMA(1:1000) —PiiFE 2 h, 137%,
ZHUE 1 h,ECL &G & B, LI GAPDH
W2, Image J BAF 3 #2500 K BT BB 1 B3k
IRFRR

2.8 GIlEAHE RS SPSS 23.0 G kK f it
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TG00, THREERLL v 5 TR, BRI B
R ENI HRAZE R RA LSD %, P <0.05
hERHEGIHEE L,

3 &R

3.1 XPREME ALT F1 AST 54K 2 LAY 2
MLE o AST F1 ALT BB & TIEH 4 (P <0.01); 5
HERYZH LA, PSSPy ARG 2 4 I i ALT J¢ AST
R (P <0.01) , H v PSSP & ) &t 4 [ PSSP IG5
i 2 FEARE W] i (P <0.05,P <0.01) , W2,
3.2 PR IMTE HF $8 45280 Ay 52 g A A0 20 1
i HA, LN, PC-TI #1 C-IV I W & T IE# 4H (P <
0.01) ; SEIALA i, PSSP 5y ARG & 41 1l i HA,
LN, PC-TI #1 C-IV ¥JB& X (P < 0.01), H # PSSP

%3 PSSP ARIME HA,LN,PC-IIF1 C-IVEIEMT (x +s,n=10)

e 77 i 20 L PSSP IR i A FR AR AY B 2 (P <0.01) ¢
W23

#£2 PSSPyt kRIMMiFE ALT #1 AST B ME (x +5,n=10)
Table 2  Effect of PSSP on serum ALT and AST in rats (x £ s,

n=10) U-L°!
245 Fil 5 /mg-kg ™! ALT AST
EH - 36.62 +4.56 132.39 £21.07
LT - 133.31 £13.06"  341.49 +48.22"
AR 0.25 59.70 +15.80% 178.43 +£16.01%
PSSP 300 78.35 +17.46% 155.46 +27.44%
100 104.46 +16.27* % 218.57 +12.88% %

e HIERAIED P <0.01; SHAL] LEY P <0.01;15 PSSP
ERE A LAY P <0.05,7 P <0.01(£ 3 [H),

Table 3 Effect of PSSP on serum HA, LN, PC-II and C-IV in rats (x £s,n=10) ;.Lg-L’l
415 &/ mg-kg ™! HA LN PC-1I c-Iv
EH# - 52.55 +12.08 17.52 £3.07 7.89 £2.64 10.93 +2.66
LY - 277.59 £21.23" 82.99 +9.22" 36.49 +8.31" 56.25 +7.59"
R Al 5 0.25 130.14 £32.94% 44.71 £10.45% 16.58 +2.89% 27.69 +3.94%
PSsp 300 124.91 £18.27% 43.71 +17.20% 21.02 +1.89% 26.83 +7.72%
100 186.04 £28.91% % 64.25 +10.47" % 9.61 £3.05> % 35.97 +6.82% ¥

3.3 X RBUIFIELH S0 B2 R ALy 52 Mg HE J
RIBPELL G OS5 R W, 1B W 442U /it 510
XA IE R T 40 5 20 AR RS, T8 B S T 40
IRFE, Tola] B4 3, £ 4 32 B0 A T A IR e
Jok Bl o AR ZH R T/ S5 A BRI 2k, PR
HEZIZETL , T LA 40 M AR IR B, A7 /D o8 48 1 4

A B C D E

H, A0 s A IO o0 A 8] S A WA e, I A
DXL /N SRBE X T L 2 4k 21 206 24 2F 4 [R] B
yAL AR TSR R 7 N i N 2N T )
RYZH A, BOKAN B S PSSP 41 /N 285 e A 25 6L
B AR MR 5 28 1 | 5 1 240 B 352 9, £F 24 A U
A AT XA AP GER AR AR . LI 1

(HE, x100)

A B C D E

(R, x100)

ATEH 4B BRIV C BOK MBI AL ; D. PSSP &5 7 it 41 ; E. PSSP X571 1 41

El1 PSSP XRMALREFTHHIM
Fig.1 Effect of PSSP on histopathological change in liver tissues
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3.4 X HSC-T6 4 iy 44 5 Ay %2 w4 20+ Hil
HSC-T6 4l fifi 24,48 ,72 h J5 , TGF-B, 41 4i i 1 5 %
A3 (115.34 £9.09)% , (158.78 +11.45)% ,
(134.52 £13.67) % ,Horf 48 h 41l g 8 5 550 3 i 2%
1E [ — B[] 5 B 25 PSSP Ve B (14 19 25, 20 B 410 1 2%
B LTk FEAH TR Ay PSSP ¥k B AE FH R, HSC-T6 4
HITE 48 h A7 F A4l LB B . R, AR S 1 B
SE 2 AE S ] g 48 o DLER 4,

%4 PSSP %t HSC-T6 NI R ZM (2 +5,n=3)
Table 4 Effect of PSSP on inhibitory rate of HSC-T6 cells (x s,

n=3) %
2 5 ?\Tf{f{f;: 24 h 48 h 72 h

Eh - - - -

PSsp 10 9.85+2.09 12.33+1.88 13.01 +0.97
50 12.38 £1.22  24.37 £2.97 18.01 =1.23
100 19.13 £4.01 47.48 £6.04 31.07 +1.67
200 26.31 £6.07 68.38 +5.89 46.38 +7.23
400 37.01 £5.57 72.57 +3.54 61.08 +4.02
800 57.00 £2.09 75.00 +2.44 69.09 +5.76

TGF-B, 0.01 - _ _

3.5 XF HSC-T6 4l Col-I Fl a-SMA mRNA #f %} %
K 52 A4l g, TGF-B, 41 HSC-T6 41 fifg
F1 Col-I il a-SMA mRNA FiEE B EW N (P <
0.01), 5 TGF-B, 4 %, PSSP 100, 200 mg- L'
¢ HSC-T6 #ii i ' Col-I Fll @-SMA mRNA ik 3%
BA (P <0.05,P <0.01) , H PSSP 200 mg-L "4 [
REP (P <0.05,P<0.01), WS,

%5 PSSP 3 HSC-T6 40 Col-I 71 a-SMA mRNA X Riz=E
BIRM (x£5,n=3)

Table 5
different groups of HSC-T6 cells (x +5,n=3)

Comparison expressions of Col-I and o-SMA mRNA in

ZH 5 e/ mg L Col-1 a-SMA
=M - 0.30 £0.01 0.31 +£0.02
PSSP 50 0.41 0. 04 0.37 +0.08
100 0.55 +0. 12% 0.58 +0. 18%
200 0.73 0. 14% ¥ 0.79 +0.23* ¥
TGF-B, 0.01 0.77 £0.07" 0.93 +0.26"

E:Ha AR P <0.01; 5 TGFB, 41> P <0.01;5
PSSP 100 mg-L ™' 4l %) P <0. 05,

3.6 X HSC-T6 4 fifs Col-I Fl a-SMA 75 [ 323k (152
Wi 5 FH R, TGR-B, 24H HSC-T6 4 gt Col-1
Ma-SMA EHREBEREEHM(P<0.01), 5

TGF-B, 41 .48, PSSP 100,200 mg- L~ 4] HSC-T6 4
Mg Col-I Fil a-SMA FHE H £ A E W b (P <
0.01),H PSSP 200 mg- L™ "4k /LB B (P <
0.05,P<0.01), WLFE6,K 2,

% 6 PSSP 3t HSC-T6 i Col-I,a-SMA EHHNRIZEN
M (x+s,n=3)
Table 6 Comparison expressions of Col-I and a-SMA in different

groups of HSC-T6 cells(x £s,n=3)

4153 Ak iE/ mg-L.""  Col-1/GAPDH a-SMA/GAPDH
Z=H - 0.21 +0.02 0.24 +0. 10
PSSP 50 0.57 £0.20 0.57 0. 11

100 0.44 +0.10% 0.51 0. 17%
200 0.25 +£0.03% % 0.27 +0.09° %
TGF-g, 0.01 0.65 £0.08" 0.77 0. 12"

H S HARE P<0.01;5 TGFB, 4l t#> P <0.05,
3 P <0.01;5 PSSP 100 mg-L ™' 4] %" P <0.05,

Col-I W mmm 130 kDa
B ‘ -Q:-'-; BT 1R

e
@-SMA B : : . 21
! gy M
A B C D E

A. %5 141 ;B ~D. PSSP 50,100,200 mg-L ™' 4] ;E. TGF-, 4l

2 HSC-T6 A Col-I 1 a-SMA & H R RIE Rk

Fig.2  Expressions of Col-I and a-SMA in different groups of
HSC-T6 cells detected

4 itig

HF 2 0ok 4% ol 5 AT T 2 85 ) T-453 03 ) 1) 405
G RN, BEM SR AE S 5 i R R & K R B 1R
JH, #T fE 2 S BT 40 MO AL e SRFE, 3 10 5 | A AT 440
FELE T P9 25 45 40 4008 A, e X S 5 HE B R,
CCL, S HF BRI B AT 5 44 AR A5 &
SEAEA R R R AR TR A5 AR A R A
TFEETT T 5N HE AR R, A S0 86 R A CCl, i
% T K EA HF B8

HF {952 52 1 T IR 45 ECM (45 i 15 W it 2k
i, FECECM fEAF N B U . ECM 3 iy i
Ji R SROBE R B 2R A A B, HAL LN, PC- I AN
C-IV 2 ECM (i) 5 B0 i s 23, H i 3 45 2 il A g b
B HF 7 AR S i 3 45 SR @ i, PSSP fig
E AT CCL, i T K B HF L3 o HA LN, PC-
T AT C-IV & &, T LK AR P2 41 Y (2, 45 3 @75k , PSSP
eV /D CCL, 7 T B HF T 41240 b e S i 4
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$&7R PSSP W fig i 4o 410 il 1 S i A B, 982> ECM Y
TURL, N R AE DA L BOVE . IS ALT 1 AST
SR ST A3 0 32 SR bR, A M — L3245, ALT AN
AST 2R B A ML "' SC 45 5 @R, PSSP fig
i R AR BRI CCL, 5 5 9 K B HF I B ALT 0
AST )& i, 2 W] PSSP ELA (-0 JF 4 i i VE A

HSC W% ALAE HF (193 78 vl 35 G AR T, Col-
15 o-SMA 1] fF 3 HSC 40 j1 % 4k i 45 o507,
TGF-B, & E B L AL M 72—, BB {2 1F HSC
20 M 35 AL 5 1A L 8 i 2 1 ECM, £ 24 $E Col-1
il @-SMA 252120 N g, AR 5236 % 1 TGF-8, i 5
HSC-T6 #H ity 7% 1k . Real-time PCR F1 Western blot
Sew 28 R o, TGF-B, HE b 2 3% i HSC-T6 A i
Col-I,a-SMA mRNA I & 1 (9 3= ik &, i 2 iF
HSC 41 it i) % 4L 5 1 PSSP 8 B 2 F% I TGF-8, 5%
() HSC-T6 4fi il 7 Col-1, a-SMA mRNA FlI7& [ 1y %
ikHt, $&7R PSSP Al | TGF-B, 5 3 1Y HSC 2 il 1y
itk

HRAE A N AN 58 45 2R, A8 52 56 W] ) 20 45 1) PSSP
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