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Study on the Effect and Mechanism of Total Flavonoids from Marchantia convoluta on the Anti-hepatic
Fibrosis in Mice
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ABSTRACT OBJECTIVE: To study the effect and potential mechanism of the total flavonoids from Marchantia convoluta on
anti-hepatic fibrosis in the mice. METHODS: Seventy-two mice were randomly divided into blank group, model group, positive
control group (colchicine 0.2 mg/kg) and M. convoluta total flavonoids high-dose, medium-dose and low-dose groups (300, 150,
75 mg/kg) , with 12 mice in eac group. Except for blank group, other groups were subcutaneously given 25% CCli-peanut oil
solution on the back to induce liver fibrosis model. At the same time, blank group and model group were given water
intragastrically, while other groups were given relevant medicine intragastrically 20 mL/kg, once a day, for consecutive 10 weeks.
After last administration, the serum levels of ALT and AST were detected. Histopathological changes of liver tissue in mice was
observed. The levels of COL- 1, COL-II and TGF-B. in liver tissue were detected. The protein expression levels of a-SMA and
TGF-B:, Smad2, Smad4 and Smad7 in liver tissue were detected. The expression levels of TGF-B;, Smad2, Smad4 and Smad7
mRNA in liver tissue were detected. RESULTS: Compared
with blank group, the serum levels of ALT and AST in model
group, the levels of COL- I , COL-1II and TGF-B, in liver
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B & . HLE:0771-3922715. E-mail:hjj198110@163.com Smad4 were increased significantly (P<<0.05 or P<<0.01).
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The mRNA and protein expression levels of Smad7 in liver tissue were decreased significantly (P<<0.05). The degree of liver tissue

injury and collagen fiber hyperplasia were serious. Compared with model group, above indexes of mice were reversed significantly

in positive control group and M. convoluta total flavonoids high-dose group (P<<0.05 or P<<0.01). Serum level of ALT, the levels

of COL- I , mRNA and protein expression of TGF-B,, Smad2 and Smad4 in liver tissue were decreased significantly in M.

convoluta total flavonoids medium-dose group (P<<0.05 or P<<0.01). Protein expression of Smad2 and Smad4 in liver tissue were

decreased significantly in M. convoluta total flavonoids low-dose group (P<<0.05). The liver injury and fibrosis of mice were

relieved in administration groups. CONCLUSIONS: M. convoluta total flavonoids possess the effect of anti-hepatic fibrosis, the

mechanism of which is related to the regulation of mRNA and protein expression of TGF-f,, Smad2, Smad4 and Smad7 in the

signaling pathway of TGF-B/Smad.

KEYWORDS Marchantia convoluta; Total flavonoids; Hepatic fibrosis; TGF-f/Smad signaling pathway; Mice
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B s BOKABR AL 25 (FE5- 505A0361, 28 98 9% ) I [
et R ERHEA BRA A A2 HTRERE CRiAz 200~300
H)W A 7 5 Pe A TAT BR vl 5 N 2 s 2 (ALT)
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Tab 1 Primer sequence and product length for RT-

PCR

R 51975 P bp

TGF-f, Fif:5'-CATCCGTGGCCAGATCCTGT-3! 487
Fif:5'-TTGGTTCAGCCACTGCCGTASY

Smad2 Fii:5'-GCTCTCCGGCTGAACTGTCT-3! 377
T+ 5'-GTGCCAGCCGTATCTCTGGT-3

Smad4 Fif:5'-TGCATGCCGAGGAGAGTCAG-3' 541
Tif:5'-ACAGTGAAGCAGCAGGCAGA-3'

Smad1 Fii:5'-TGCGAGGAGGTGGTGTGTTT-Y 379
Fiif:5'-CCTACAGTGGCTCCCGAGTGY'

GAPDH Fif:5'-CAAGGTCATCCATGACAACTTTG-' 496

Tii#:5'-GTCCACCACCCTGTTGCTGTAG-3

29 HFitFEFHE

K HISPSS 22.0 AT X E R AT e T o0 o B ds iy
Phx +s 3, Z2 20 0] HLBR FHERL IR 28 5 25 0 A, 2L TR PR
WA ELACR ] SNKAG 6 . K6 38 7K HEe=0.05.
3 ZR
3.1 /NRIMFEH ALT AST /K FllE &5 R

525 VA R A2 /N BRI H ALT L AST ZKF-
¥ E T (P<0.01) ; SHIRIZ L, BHPEXT IR F1 45
2 AR S B 7 ) 2 2 /N BRI 3 Y ALT L AST 7KF- A K
2 b ke R B R v 7 4 )N BRI H ALT K P34 5 2%
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FEAK (P<<0.05 8% P<<0.01). £ZH/NEUIMIE HH ALT . AST

KEMELE R W2,
*®2 ZBHANMNRIMBHALT ASTAKEMELER (x+5,
n=12,U/L)

Tab 2 Serum levels of ALT and AST of mice in each
group(x*s,n=12,U/L)

415 ALT AST
e 3138+13.89 2993+9.76
il 285.10£89.72° 178.79460.34"
TRIERFERAL 60.90+34.53* 61.14+39.43
BRI A 102.42 £ 53.00% 120,86+ 53.54°
BEWA S AT A 166.40+79.69° 142.05429.79
BRI B ERI R 206.11+85.44 167.54£75.91

5 A AL, T P<<0.01; SHETIA L4k, *P<<0.05,%P<<0.01
Note: vs. blank group, “*P<<0.01; vs. model group,’P<<0.05,"P<<
0.01
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C.HHERS IR ZH D.ZE bk e e 7] 2
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1 FH/INRAFAL HE R B BHE (x400)

Fig 1 HE staining micrograph of liver tissue of mice

F2 ek o ) 2

in each group(x400)
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Tl 5 550 1 2 /N B T AL 4 B A — T P G it 2 4
TE R, A AT YEAL R B B R 4 4% o 25 2/ B 41
Masson 4 1) e A LI 2.,
3.3 /MRAFELAH COL-1 .COL- . TGF-B, 7k FME
&R

525 LA e AL /INRRUF4H 20 COL- T .COL-
Il . TGF-B. /K ¥ g 2 7+ 5 (P<<0.05 8 P<<0.01) 5 5545
TRVZH PR, P X 2 TR 2 b R o 6l v 7 e 2/ B
FFeHZ v COL- 1 . COL- T . TGF-B. 7K LA F 45 25 b 4%
S B PP R 2N R ZH 20 COL- 1 7KAF-34 8 25 AR
(P<<0.05 8 P<<0.01) . 5 4l/NRAF4 2% COL- T |
COL-II . TGF-B, K- #5503 3.

%1 A ’ e ',--%'
E. 2545k B B v 75 e F.25 45 ik A B LG 751 ok £
2 HH/NRATHZ Masson 3 B BRI (x400)

Fig 2 Masson staining micrograph of liver tissue of

mice in each group(x400)
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x3 FANRBFEALF COL-1 .COL-TI . TGF-B,7k
FNELER(x+s5,n=12)
Tab 3 Levels of COL- I ,COL-II and TGF-B, in liver

tissue of mice in each group(x+s,n=12)

Al COL-T ,ng/mL COL-1  ng/mL TGE-B,pg/mL
B4 801£115 632082 184482977
g 976+126™ 133115 29.70+37.03"
TR RRRAL 8.13+1.00% 6.38+0.74* 191.57+428.05*
BRI 828+ 1.05" 6.32+0.90° 198.7829.50°
BN EHER A 869£1.78° 646+ 105 206.68+41.89
GENE S B 921+177 710+088 213903681

TE: G T dl B, * P<0.05, " " P<<0.01; 5HIHIA L #, 'P<
0.05,7P<<0.01

Note: vs. blank group, “P<<0.05, “*P<<0.01; vs. model group,’P<<
0.05,7%P<<0.01

34 IMNRIFELFa-SMA EH K TGF-p/Smad 5 5i#
BEXEARIEKENELR

523 U R A/ N 2 P a-SMA  TGF-B,
Smad2 ., Smad4 # [ KKK V-3 B % TH s (P<0.01),
Smad7 5 [ FRIA KV i E PR (P<<0.05) , SHEEAIZ L

BRIZE

C. R

E 2845 B S 2 o ) i 41

F2Z A B AR 2

B3 HRENMNRFEARAF-SMARBRENERHE
(ICH £, x400)

Fig 3 Micrograph of protein expression of a-SMA in

liver tissue of mice in each group (ICH stai-
ning, x400)
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" a-SMA , TGF-B, . Smad2 , Smad4 £ [1 3 A /K -4 i 2%
FEAI (P<<0.05 8¢ P<<0.01) , Smad7 & [1 5K T2 i 3
TH 5 (P<<0.05) 5 45 2% b % 6 2 1 v 551 12 21/ R4 80
o TGF-B.. Smad2 . Smad4 & [1 3¢ ik /K V- 35 B & F& K
(P<<0.05 3% P<<0.01) ; 4528 b /B B 36 1 1 5] 2 21/ BRUHF
ZH 41 Smad2 . Smad4 25 [ 3R ik 7K V- ) i F REAR (P<
0.05) . £ 41/ B4 2% o-SMA & 111 2 TGF-B/Smad
{5 38 PR AR DG HR 1 23k 1 A B LB 3~ 7, B 1 ik
D E S5 R W2 4.
35 INRBAFAL TS TGF-p/Smad 55 EHEPHEXER
mRNA RikKFELR

525 A i, B2 /N BUR 240 20 b TGE-B..
Smad2 . Smad4 mRNA 5 /K ¥ g 2 75 (P<0.01),
Smad7 mRNA FiE7KF- i F AL (P<0.05) . HHEAIL
FASE , BFA XoF A 2 AR 2 e Ak 5 9 T 2 79 o 2/ s U4
21/ TGF-B, . Smad2 . Smad4 mRNA & ik 7K - 14 & 2 %
ik (P<<0.05 5% P<<0.01), Smad7 mRNA ik /K F-2 i 3

C. I D% 45 H B T R4
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E. 284 4 B A e P 4L F. 2845 M B R B A7) it 2

4 BHENBHALAT TGP EARENEME
(ICH %, x400)

Fig 4 Micrograph of protein expression of TGF-f, in
liver tissue of mice in each group (ICH stai-
ning, x400)
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C.FRxT AR A D245 M B B SR i 1 4

F284 M 5 A B R ) 2L

E. 226 B SR h 2

5 HFANMNBRFALT Smd2EARENEHME
(ICH 3£, x400)

Fig 5 Micrograph of protein expression of Smad2 in

liver tissue of mice in each group (ICH stai-
ning, x400)

T (P<<0.05) ; 45 2% i 4k A 2 T v ) o 4 /) BRUTF A1 21
1 TGF-B, . Smad2 . Smad4 mRNA & ik 7K V-1 i % FEA%
(P<<0.05 5 P<<0.01) . &41/)EUHF412{ P TGF-p/Smad
15 5 38 I HH S L PR mRNA 23k A9 HL P L ) 8, mRNA
FEARAOP I E LR 5,
4 itig

AST ALT == 22ty JHF40 M55 iR 23004, 224 JH- 400 i e
T4l UK A2 B0 B AE T, AST L ALT ¥4 M4 it
o OE BB A IR, S BUM M AST L ALT K- T
A R, I3 R AST ALT 7K S J2 B 4% Sz e T4 i
51473 Foe U ) 48 b, L 5 5 DR 0 R A
R AHFELE T R, AN [R5 A 2 A L T 2 )
BRI 7 AST ALT 7K -34S [ A5 5t ALK, 4 7R o
/N AT — AR

4740005 1 SRR RIS 5 1B (Y HSC I Ak 2 S 4F
AT Y T B0, HSC il A 5 255 AL UL AT 4
FEAHAE (MFC) , 4k 1M ™ 4 K519 ECM, 51 ECM 1) BE T
I, I S REUIFLT 4L, ECM H i 32 %2 % 4 4 COL,
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B B B A R R A MR AL
6 FANRIFALAFSmaddEARIEWERE
(ICHZ &, %x400)
Fig 6 Micrograph of protein expression of Smad4 in
liver tissue of mice in each group (ICH stai-
ning, x400)

AN R 1 B LR RE e 2 450 e T4
A COL it A 5/, For LRl T TR %
e, R TSRS I HSC 84 K R ik a-SMA.
TEIEFE BT , o-SMA(UAEM A RER IR ; R A FAF4Efb
i, a-SMA [ Zeik 5 2 B I, ZE AR/ INHE B £F 42\ Iy
P R FGA", I, a-SMA i3 k9l A2 HSC
TEALARRE, AR EE R R AN R 2 B
B2 /N P2 R COL- T . COL- T /KK Fz a-SMA 1 35
2R KT SR 2 L AR TR R B U BRAIC , R %%
b R A AT S T P A T 1
TGF-BHBF I — R W EE R AR, 757
A A K T A ECM & 5 TR IR AR
K HYUB I RIEN I LY, A T2 (Y
ST, TEFER AL B T TGF-il 41 H TGF-B.
By &R BT E, TGF-BZ A (TPR)AUHE T . 1 N
R HoA T 8 TGF-BZ K (TRR- 1 )55 1 A TGF-B3Z 1A
(TRR- 1) ST IR R IR, TGF-B i 5 I Rk
A, MW E LA TRR- T T IX Y GS 25 #4938
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Fig 7 Micrograph of protein expression of Smad 7 in
liver tissue of mice in each group (ICH stai-
ning, x400)

x4 BHENRIFHELAFa-SMA K TGF-p/Smad 5 5i#

BEXEBREKEHVELER (x+s,n=8)

Tab 4 Protein expression of a-SMA and TGF-p/Smad
signaling related protein in liver tissue of mice
in each group(x+s,n=8)

A5 0-SMA TGF-B, Smad2 Smad4 Smad7

ZA4 0.051+0.006 0.081+0.009 0.098+0.007 0.060£0.013 0.114+0.012
fEAg 0.077+0.012°70.097£0.010" 0.117+0.015"*0.095 £ 0.014"* 0.099 £ 0.011"
PR R4 0.063£0.008" 0.087+0.005° 0.1020.008" 0.069%0.011* 0.112+0.013"

EENB R EEEA A 0.065£0.007 0.084£0.007° 0.099+0.010° 0.070£0.010° 0.110£0.009°
BRI 006620009 0.08620.004° 010100117 0.074£0.0127 0.105£0.013
BRI EEIAEA 0.069£0.008 008820010 0.100£0.013° 0.080£0.015° 0.107£0.014

T HA AU, " P<0.05, " " P<0.01; SRR AL 45, <
0.05,%P<<0.01

Note: vs. blank group, *P<<0.05, " *P<<0.01; vs. model group, 'P<<
0.05,7P<<0.01

KA IR AL RS ™. Smad & 1 K% & TGE-B, Rl
IR IR 523, 43 52 AR 785 R 78 R o 72 3
X, M TRR- 1 k)5, 2 &8 45 % Smad (Smad2.
Smad3) 73T I 1) 22 24 1 5% Jik w8 1R A , 75 3 Y
Smad(Smad4) 254, SR J5 E A 41 IAZ 5085 55 BF£F- 4k 4k
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Fig 8 Electrophoretograms of mRNA expression of
TGF-B/Smad signaling related gene in liver tis-
sue of mice in each group

x5 BANRIFALAD TGF-p/Smad EEEHEXE
mRNA FRAKFHMELER (x+5,n=3,%)
Tab 5 mRNA expression of TGF-f/Smad signaling re-
lated gene in liver tissue of mice in each group
(x+s,n=3,%)

413 TGF-B/GAPDH = Smad2/GAPDH  Smad4/GAPDH  Smad7/GAPDH
A4 107472 317487 BI+45 303+47
| 533£142° 763122 657470 177455
itiniael 07496 3746.0° 380+ 14.0° 40748.1°
EEMEEEBEARL 2004115 2474107 407807 407475
BENEEEBTARL 230479 29.0+85* 453+10.1° 3734183
BENEEEBINEA 313483 5131292 507475 333493

T 52 T4 R, “P<<0.05, * " P<<0.01; SEAIA A, 'P<
0.05,"P<<0.01

Note: vs. blank group, *P<<0.05,**P<0.01; vs. model group,"P<
0.05,%P<<0.01
A G 8 L TR f 2 S0, ] 8 Smad (Smad7) 5 32 4
P55 7Y Smad A S5 R AHRL, FLRT 55 32 (AT 28 1) 5 S P b
454 TGF-Bu 32, BHLESZ R 15 75 Smad 8RR fk , 1T
BELDAT FE A A A% A S A A5 5 e SR 2R B
YA RIVERTE ™ ARSI R AR 5 25
B R 2H /)N BURE 4 23 TGF-B .. Smad2 . Smad4 1)
mRNA N H AR [ 3R IB7KOF AN ] 72 2 P AIK , Smad 7 (1
mRNA J A R R KR R R B T 57, 3R 24
HOAR B BT 2T 4 AL VE AL 51555 TGF-B/Smad 7 %
A mRNA SR (I R85

25 BT  AWFGEIESE T 4525 1B S B 0 JTF2T 2

P RA — & EGEVE R JFRI AR IESE Tz EHT T RE 5 4
9 TGF-p/Smad {5 5 i i o* TGF-B,. Smad2. Smad4 .
Smad7 ) mRNA JHAR 109 FRA AR (A 2 1 7E
BUIA Ry E— 2558
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