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Preliminary Study on Improvement Effect of Tiarella polyphylla Ethanol Extract on CCL-induced Hepatic
Fibrosis in Mice and Its Mechanism

HUANG Fujing', ZHANG Jinjuan’, DONG Li', LI Diao', ZHANG Chunlei', LIAO Shanggao', HE Xun'(1. School
of Pharmacy, Guizhou Medical University, Guiyang 550025, China; 2. School of Basic Medicine, Guizhou
Medical University, Guiyang 550025, China)

ABSTRACT OBIJECTIVE: To investigate the improvement effect of Tiarella polyphylla ethanol extract (TPME) on CCl.-induced
hepatic fibrosis in mice, and to explore its possible mechanism preliminarilyy. METHODS: Totally 60 male Kunming mice were
randomly divided into normal group, model group, positive control group (colchicine 0.1 mg/kg), TPME low-dose, medium-dose
and high-dose groups (250, 500, 1 000 mg/kg) according to body weight, with 10 mice in each group. Except for normal group,
other groups were given 20% CCl, olive oil solution intraperitoneally to induce hepatic fibrosis, twice a week, for consecutive 8
weeks. From the fifth week after modeling, administration groups were given relevant medicine intragastrically, normal group and
model group were given constant volume of normal saline intragastrically, once a day, for consecutive 4 weeks. Twelve hours after
last administration, the liver weight of mice in each group was measured and the liver index was calculated. The serum contents of
ALT, AST, SOD, MDA, PC-II, C-IV, LN, TNF-o and IL-6 were determined. Western blot assay was used to detect the protein
expression of a-SMA, TGF-B, and Smad3 in liver tissue. HE and Masson staining were used to observe the pathological changes of
hepatic tissue. RESULTS: Compared with normal group, the liver index, the activities of ALT and AST and the contents of MDA,
LN, PC-M, C-IV, LN, TNF-o and IL-6 in serum were

increased significantly, while the activity of SOD was
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MDA, PC-M, C-IV, LN, TNF-o and IL-6 in serum were decreased significantly in positive control group and TPME groups,
while the activities of SOD were increased significantly (P<<0.05 or P<<0.01). The protein expression of a-SMA, TGF-B, and

Smad3 in liver tissue were decreased significantly (P<<0.05 or P<<0.01), and liver fibrosis was improved to different extent.

Compared with TPME low-dose group, the contents of PC-1I, LN and IL-6 in serum, protein expression of TGF-B, and Smad3 in
liver tissue were decreased significantly in TPME high-dose group (P<<0.05). CONCLUSIONS: TPME can improve hepatic

fibrosis induced by CCL: in mice, the mechanism of which may be associated with the inhibition of collagen synthesis and oxidative

stress, the reduction of inflammatory factors, and the down-regulation of the expression a-SMA and relative proteins of TGF-B./

Smad signal pathway.

KEYWORDS Tiarella polyphylla; Hepatic fibrosis; Inflammation response; Oxidative stress; TGF-B/Smad signal pathway; Mice
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(SDS-PAGE ) #E Ji¢ il #5171 &5 #2HT 180 )7 i #K [ mar-
ker .ECL Plus #Bf & Y i (#E5-43-%1 24 R0010 . PC0020 ,
P1200.PR1910.PE0010) #t [ 4t 50 Z 3 R AT R 2
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F—20 C, &M RILJG , BESHELFE/N B, SO
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2.4 MiEELIERET
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IV LN . TNF-o. . IL-6 [ 7% 2, TBA 15 LARBAR (SR 1L 775
H MDA Y55 i, WST-1 35 LA FR SR 1fi 75+ SOD #Y
Tt o ARSI 2 7 A% e A R G U P A
2.5 FFHLRAHa-SMA TGF-p, . Smad3 FE B RKiE#&

K JH Western blot 7E TR . HUF —80 CERAFI
JFEREL, S s , FRECRE A 4L 2UFE AR 100 mg, = 2%
RIPA 24## 1 mL, T-oK 513, FEF 4 °C R DL 12 000
r/min &0 10 min, B3, BIAS 4540/ BUF 4141
Mo R BCA M & P4 SUREAR A B PR E, IA 5%
F 1 EREZ I, T 100 CHNA S min A8 ; U PE B 1
17 10% SDS-PAGE , R IV 12: 4% %% 2 PVDF Jii |, F
5% i fg 38 25 W 35 A 1.5 h JF TBST 28 w35 3k 10
minx3 K5 , 5 9 A a-SMA . TGF-B, . Smad3 . GAPDH
— B BB 1:1 000) , 4 CHFF 1478 ; I TBST
2% W Uk 10 minx3 W, IA L EHT 5 1gG bt (7
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FELLI R 1:3 000) , Z IR FE 1 hs H TBST 22 vl i 1k
10 minx3 X, Fl ECL Plus it #{& Y6k i 5 B T eIk
1A % . 2R Tmage T 1.8.0 A3 M7 255 IR
FEAE, LA H bR 15 N2 GAPDH WK FE(E FL(EAE A H
PR IR
2.6 FFALRREFENE

B E T 4% 2 R PR A 2L, & SRR
K A EY) R, 454 HE \Masson 4L {4 )5, 6%
T T A A/ BRUHZH S 3 A8k
2.7 ZitFEAE

K SPSS 26.0 X Bl AT gt it oot . A 8k
P35 R kL, DX + s R, Z 4R HLECR AT HRIR 2
T3 25508, 7 22 55 B LR T LSD R 56, 7 25 A8 5
U % ] Dunnett’s T3 /556 . #6560 7K Ea=0.05,
3 HFR
3.1 TPME XfBF£F 4L 5 /N FR BT £ A 22 i

5 IEE AL g B/ BRI B0 2 T e (P<
0.01). AL A, BHEXT LA TPME 4557 41/
LA H5004 5B A (P<<0.01) , T TPME & H|H4H |
IRAE AR ] oA 22 ¥ oG it 2 L (P>0.05) , T L
=1,
&1 TPME 3t T 4L iEEUNR AT

n=10,%)

Tab 1 Effects of TPME on liver index in hepatic fibro-

sis model mice(x+s,n=10,% )

M %2um(§is’

415 I, mg/kg Fsg 4

Ex4 436025

fAI 5494023
TR R R4 0.1 45240247
TPME {154 250 44040267
TPME 4 500 43410397
TPME il B4 1000 41740327

T SIEH L A, " P<0.01; SRRt AL, #P<<0.01
Note: vs. normal group, ““P<<0.01; vs. model group, “P<<0.01

3.2 TPME XIAFA LR MR MMiE R ALTFAAST &
S EA

SIEF A s B2 /NI H ALT FAST 935
PR B TR (P<0.01) . SHEIRIZ L, FHPEXT IR
F1I TPME 4% 57 it 25 /)N BRUALIE o ALT F1AST B35 14 34 it
FIEAR(P<<0.01), 1M TPME &5 k40 ikt brg el Hods
FESIGH 3 L (P>0.05) , FELF 2.
3.3 TPME 3{ FF A 4 LR BN R M iF & PC-T . C-IV |
LN & = /I # 0

SR AL LA B A /N R 3 Hh PC-TIT . C-IV (LN
& Y 2 T (P<<0.01) . SRERVZE LA, FHAE XS
HEZH A1 TPME #4557 5 41/ Ui i b PC- T . C-IV (LN ()
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TR B ERIN(P<0.01), 5 TPME K H4 ik,

TPME & 75 2/ RIS H PC-TIT LN 1975 245 3 25

K (P<<0.05), 13,

2 TPME 3t B £F 4 L 42 2/ R 1 75 # ALT 70 AST
BRI (X £ s,n=10,U/L)

Tab 2 Effects of TPME on serum activities of ALT
and AST in hepatic fibrosis model mice(x * s,
n=10,U/L)

ikl il mg/kg ALT AST
R4 30.94£3.64 2885+4.88
{4 9715+ 1415 8157834
TREXT R 01 5376+ 11.97° 558641092
TPME 14 250 3646+ 741 4084477
TPME A4 500 87716727 40.02£5.807
TPME il 41 1000 31.96+5.48* 39.37+7.02*

E: SIEHA R, P<0.01; 5HEIL A, #P<0.01
Note: vs. normal group, **P<<0.01; vs. model group, “P<<0.01
&3 TPME XA 4EWRENR IEH PC-T . C-IV
FLN&SEMNE(x+s,n=10,ng/mL)
Tab 3 Effects of TPME on serum contents of PC-1II ,
C-1IV and LN in hepatic fibrosis model mice
(x*s,n=10,ng/mL)

413 i mg/kg PC-Il c-V IN
%4 9944234 26.94+8.64 59.56+12.35
ikl 467941325 122271706 1376422146
PR RFERAL 0.1 25794 1430%  2463%5.65% 87.44+9.14*
TPME{IGH 4L 250 16164585 794011823 103.87£2193*
TPME il 4l 500 1148£7.01% 700248617 907314197
TPME A &4 1000 950+305%  T878+19.14%  65.99+18.78"*

TE - SIEW A g, " P<0.01; SHETYL HA, “P<<0.01;55 TPME
GG be g, *P<<0.05

Note: vs. normal group, ™ *P<<0.01; vs. model group, “P<<0.01;
vs. TPME low-dose group, “P<<0.05

3.4 TPME X B 41 4 L 4R B4/ R I 75 H MDA & £ F1
SOD & M) i

SR A, BRI /N BUMLIE H MDA % it i
T+, SOD [ 1 i BRI (P<<0.01) ., SHEIRIAL
A, PHAHEXT BEZH AT TPME 4557 52 41/ BRI H MDA 1)
35 W REAIK, SOD 3 14 44 . & T (P<<0.05 BX,
P<<0.01),1fif TPME 45 7l & 41 iR bRl (] L4 22 5744
TG L (P>0.05), LK 4,
3.5 TPME 3t BF &1 4E 4L 4% 8/ BR 1f0 7% A TNF-a.#0 IL-6
SENIM

SIE R AL, B2 /N Rl 3 Y TNF-of1 IL-6 /)
SR EETE(P<0.01), SR A, BHEXT I
ZH 1 TPME 4% 741 1t 2 /)N BRI 3 1 TNF-o 1 IL-6 1Y & i
58 2 A% (P<<0.05 8% P<<0.01) . 5 TPME {IX 5 & 40
A, TPME e 1) 5 41/ BRI 3 TL-6 79 1% ik f 2 PR
(P<<0.05),EILFE S,
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#F4 TPME X BT 40 R BN 1 76 MDA & 270
SOD iEF MK FHIFM (X £5,n=10)
Tab 4 Effects of TPME on MDA content and SOD
activity in serum of hepatic fibrosis model mice
(x*s,n=10)

415 i  mg/kg MDA, nmol/mL SOD,U/mL
EFd 5684095 106.26%0.73
il 1643+1.76" 7624300
PR RFARAL 0.1 8.00+0.99% 80.94+ 187
TPMEIGAEAL 250 6.05+0.72% 8087+ 1.10°
TPME il 41 500 6.19+0.58" 82394243
TPME F Al 1000 596+ 1.02° 83.05+3.64'

e FIER LR, " P<0.01; SRR i, 'P<0.05,7P<<0.01
Note: vs. normal group, **P<<0.01; vs. model group, “P<<0.05,
#p<<0.01

F5 TPME X AT £F 4L A& B/ R 1M i F1 TNF-a.F0 IL-6
SEWFIE(x+s,n=10,pg/mL)
Tab 5 Effects of TPME on serum contents of TNF-a
and IL-6 in hepatic fibrosis model mice (xts,
n=10,pg/mL)

41 A, mg/kg TNF-a L6
E#4 204124750 97.93£12.55
i 33612424707 156.57£23.72°*
TR RFERAL 0.1 244.36£16.93* 10290+ 10.37%
TPMEfEAI 4] 250 2140+ 1696* 130.60+ 14.12°
TPME A 500 20724+ 13.15% 102,66 +4.40°
TPME Al B4 1000 209.64+19.72 104.11£19.81%

T SIER A, © P<0.01; SR H L, 'P<0.05,"P<
0.01; 5 TPME fIF 41 HuA, *P<<0.05

Note: vs. normal group, “* P<<0.01; vs. model group, "P<<0.05,
"P<0.01; vs. TPME low-dose group, “P<<0.05

3.6 TPME %t B £F 4 {4 #E B/ R AT H 8 1 a-SMA |
TGF-B, .Smad3 F B FiEBY 00

EIE R g 2/ NS 1 a-SMA \ TGF-,
Smad3 i [ 1) &1k K V-4 8 2 T 5 (P<0.01) . 57
20 e, BHE X IR 2H T TPME 4557 42 41 /)N BRI 41 412
0-SMA , TGF-B, . Smad3 £ [1 i % ik 7K F- 3 i 2 [ A%
(P<<0.05 8 P<<0.01) ., Y TPME K5 & 21 b4 , TPME
v A2 /N BRI 2 20 b TGF-B, 1 Smad3 25 11 335 7K
S4B B AR (P<<0.05) , TFEULIE 1. 366,
3.7 TPMEXtFFA %W EE/NRAF AL REZTHD
2

HE 448 0 75, 18 20/ B /N it 254 52 8
AT , JHF 200 A7 DXl ke ik g v ) 0 ) 2 SRR
HES , 2 23R T W S JHF 555 J5T 240 e 78 K 48 i 240 P =
T 5 4SS0 2 /) R JH 240 PR 40 25 L EL A3 40 JH 240 P 3R
BE, LS5 R REREIR , v] UL A AE 240 BRI g 5 25 76 5
BH X6 HE ZH A1 TPME #5577 52 21 /N BRUFF 2 20 1 34 P ek
YA NI RE B G A, TR ILIET 2.
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TGF-p, | 44 kDa

Smad3 55 kDa
a-SMA 42 kDa

GAPDH 34 kDa

IERA B FHPEXT
i:Eiil fallkeiil il FEAL

TPMEfE  TPMEH  TPMEG

1 TPME Xf fF e E L AR BN R AFH A P a-SMA |
TGF-B,.Smad3 & B FRiAF NI H ik E
Fig 1 Electrophoretograms of the effects of TPME on
the protein expression of a-SMA, TGF-f, and
Smad3 in liver tissue of hepatic fibrosis model
mice
&6 TPME X BF £ 4 (L & BY/N R BT 4H A 1 0-SMA |
TGF-B, .Smad3 ZEARIZAFM (x+s,n=3)

Tab 6 Effects of TPME on the protein expression of
a-SMA, TGF-$, and Smad3 in liver tissue of
hepatic fibrosis model mice(x+s,n=3)

ik i, mg/kg 0-SMA TGF-B, Smad3

E#4A 0.96£0.06 0.83£0.09 0.90£0.08

A 208+0.09" 2724008 192£0.14*
PRt Rl 0.1 1314009 0.880.08" 127£0.11°
TPME {41 250 163£0.12° 19740.15° 1374007
TPME 4] 500 126£0.08* 192£0.09* 149£0.02°
TPME il 41 1000 110£0.16* 1.000.09% 0.95+0.12%

TE: HIER AR, P<0.01; SR LA, 'P<<0.05, "P<
0.01; 5 TPME Il 41 HuA , “P<<0.05

Note: vs. normal group, ** P<<0.01; vs. model group, "P<<0.05,
#P<<0.01; vs. TPME low-dose group, “P<<0.05

Masson 4L {235 7~ , 1E 7 217N FUHH 2UAE H Je ik
FNCAE XA A R S ITAR, R LG AR (R 2T A 4 25 By
/NP SO A DX IR S e S O, B4 2 (0 £ 44
UYWL 2T 2 25 2K AR AR AT A DX 34 T8 U /N5 B
PEXS HEZE R TPME 4% 71 e 20 /) BRUFF 2 8 B B AR Y
AARIRREEDD  FLF AR RE XA iz, TEDLIE 3,

4 itig

JH2F A 2 A o0 1 JHE 1o JHE R A e 4 e g o
285 B A R, LS SR 2 U 0 ) MLAA 1 2o AR
B LRk A i D ER T HSC RIS , T L
BCETAEANM, J5 35 43 I K B AN AL 5 (BECMD) 5 [R]
JHF RS ECM F) o fge AR X e X AS I, K i) ECMAE T
JEDTAR, TR BUH2F 44 0 Y SZ B ), 3
R RAE AR , 7 42 TNF-o0 . IL-6 . TGF-B, % R JiE
R, Hodr TNF-a IL-6 S 5842 4 K7, BB Al T4
SR GAE SN SN I 2 JHE 2 2 B8 A AR B, AT Jon
JHEF Ak i) K JE, 5 R, TGF-B, il i ks
T HSC, i HA S I R 348 , A i HSC [l (ILSET
YA Ak, 34558 HSC A i, ECM 1 RE 1 -4 il ECM 1)

HEEZG 2021455 32 5 144
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El2 TPME MR 4UEE/NFATHRREFN TR
MelY B4 (HE 28, x200)

Fig 2 Microscopic images of the effects of TPME on

the pathological changes of liver tissue in hepa-

tic fibrosis model mice (HE staining, x200)
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E. TME L F. TPME & 7 i 41

B3 TPME XfFFeF LR EUN AT AR REF Y TR
N i 2 73 B (Masson &, x200)

Fig 3 Microscopic images of the effects of TPME on

the pathological changes of liver tissue in hepa-

tic fibrosis mice (Masson staining, x200)
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