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Effect of flavonoids from Rabdosia serra (Maxim) Hara on
fibrosing nonalcoholic steatohepatitis in mice*
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Henan University of Science and Technology, Luoyang, Henan 471003, China]

Abstract: Objective To investigate the effect of flavonoids from Rabdosia serra (Maxim) Hara (FRSH) on
fibrosing nonalcoholic steatohepatitis (NASH) in mice and discuss the mechanism. Methods Mice were randomly
divided into five groups: control group, model group, and treatment groups (FRSH-L, FRSH-M and FRSH-H
groups). The mice in the model group were given high-fat and methionine-choline deficient (MCD) diet. In
the treatment groups MCD diet and different concentrations of FRSH were used. The serum levels of alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) were examined. The pathological changes of the
liver were observed after HE staining. The expressions of MMP-9 and TIMP-1 in the liver were determined
by Western blot. The mRNA levels of TGF-B and PPARy were detected by gqRT-PCR. Results Compared
with the model group, treatment with FRSH significantly decreased the serum levels of ALT and AST and
improved the liver inflammation and fibrosis. Moreover, the expressions of TIMP-1 protein and TGF-B mRNA
were reduced and the expressions of MMP-9 protein and PPARy mRNA were increased in the liver after
FRSH treatment. Conclusions FRSH could retard the development of fibrosing nonalcoholic steatohepatitis
through modulation of the expressions of MMP-9, TIMP-1, TGF-B and PPARy.
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SIS M MRS (non-alcoholic fatty liver
disease, NAFLD) iy 423k & i R A A T Hia#ie-a, (H
H AR %A NAFLD (R 2 es, Fo8 28,
12 5 B K B RE S A DU STk B CCIL 5 S0 Atk
JHF 463 43 O Bl v T 4 R A 3 5% A2 il (alanine
aminotransferase , ALT ) 5 73 & i 2 3 5% #2 il (alanine
transaminase, AST) /K F0, B A 5T B R i H
AV T A0 ek B A A R 2 R IR B ) A FT
PRI, ARSI SR F R (flavonoids from rab
dosia serra hara, FRSH) X} AT A 14 g 5 &1 4k AL/
RO RZI , H-HE FEAT 25 AR ML

1 #MR5ETE

1.1 SR

50 HJCHRE G FAA (specific pathogen free,SPF)
P FEfErE C57BL6I /N, 7 ~ 8 JEli% /A E 18 ~ 20,
W A v B 2R B Se e g W ol IR SRR (22 +
2)°C,12h 5 | IRAGA IR, | b & POk, i
AIHIES : SYXK(#:)2012-0009.
1.2 Ik St

EE W - A58 5= (methionine-choline deficient
diet, MCD )AL 5 B 24 1R - RRA 8 2 fmlek 1 I | 55
ICN A=W B2 Ak 2220 b 2N ), o 46 s 2 g -9
(matrix metallopeptidase-9, MMP-9) . %t i 4> J& & 1
4 1 7) -1 (tissue inhibitor of metalloprotease-1,
TIMP-1) $iti&li 5 3&[E Santa Cruz /2], Trizol reagent
W A B AN S TS A TAEY) TR
JRetry A7 RN F 6 e
1.3 JEFEBEHREREFFECNRERENESS
4R

/NEREEMESR 7 d J5 , BEVLS X R A
(1= }E \MCD) % i BB A v | 7 B 4 (FRSH-
L.FRSH-M .FRSH-H), %41 10 B, 4415k T .
OxF B4R FHEER - IOms 70 e 1R 5 ; QA
HRJUEAR - Bk = R SR s GFRSH-L,
FRSH-M .FRSH-H 2R HIE 2R - NHfdish = f ki
7%, [A) i 45 7% B B8 12.5.25.0 41 50.0 mg/kg,
1d/ ¥k, #ESEZ 25 20 d,
1.4 ImiE ALT.AST KFE4

BATERUE NREE B BK 12 h R TSR

(Maxim.) hara; fibrosing nonalcoholic steatohepatitis; MMP-9;

A TR L SR , F MR BRI 1A 4°C .3 500 r/min
B o R A A S A AR S BT A 200 5 1M i H ALT
AST Ko
1.5 7RIS - ROEE

YIBR/IN BRI , 4% Pk FE e [ e kA T i LA
SR YR, HIZHEREN], 730 E TR OB
(100% ,95% ,90% .80% £l 70% ) 4% 5 min, A& 1 7K
R 1 min, ARGt 5 min, SEEEK R 2's,1%
IR CBESE 25, BEEIHK YL 2 s, 1% % /KR
10 s iR, ZE K P UE 1%L 52 4% 2 min, 281K
ORI FHACE TR B Sl /K (709% ,80% 95%F1
100% )45 1 min, —HIZREM] , iR g, DG
b RS 20 2L s B S A2 Ak
1.6 Western blot &l

W 2 /N BRI ZH Y, PR B A S R L R
Wbk FF 752 ( bicinchoninic acid , BCA )71 &5 k6 il 25 1
He s, BAE B LT 12% 1 e e - BN
J&ERE (sodium dodecyl sulfate-polyacrylamide gel-
electrophoresis, SDS-PAGE )¥Efis FLIK , 7385 5 HiL % &2
F 1 — % £ ¥ (polyvinylidene fluoride, PVDF ) [,
IMARGEEA, E|NEW 2 h, MA—$UFE 4C
WEE R, =R e R W o R 5% ol Vs R (tris
buffered saline and tween 20, TBST)¥E4% 3 VK FHI
AN R, — 40, 2RI E 1 h, TBST Pk 3 1k, itk
2 RO G B 2Rl
1.7 R XEERGHHERE

2 F8 Trizol iR A5 HEBUFAIZUR RNA, SR
% cDNA, G175 W3 1., B A THE S0 (polymerase
chain reaction, PCR)¥/" 4 4% 4}y 93°C T 25 1 6 min,

%1 gPCR3|¥F73!

FEH 519575

TGF-B 1EM 514 . 5'-AACAATTCCTGGCGTTACCTT-3'
BI85 14 - 5'~-GAATCGAAAGCCCTGTATTCC-3'

PPARy 15147 .5'-GTTGACACAGAGATGCCATTC-3'
2514 :5'-GGTTCTTCATGAGGCCTG-3'

GAPDH  1E[73|4):5'-GGTGAAGGTCGGTGTGAACG-3'

S 1514 :5'-CTCGCTCCTGGAAGATGGTG-3'

1 TGF- B b4 K ¥ - B (transforming growth factor- );
PPAR vy : i S AL Y B 1A 384 58 1 715 K52 14 - v (peroxisome proliferative
activated receptor-y )
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92°C7EM: 25's,64°C3E K 45 s,62°C#EAH 6 min, 3t 40
MIEIR IG5 RAE DO E B E R G AT 0T, R
FH 275 S B R AT
1.8 Hit=ZEHiE

B TR ] SPSS 17.0 e it , TRk
BB+ At 25 (x = 5) Fom , Z 40 FLA I Oy 2200 0r
(One-way,ANOVA), H ] L4 LSD-t K, P<0.05
hESAGIFEE L.

2 R

2.1 KAMF ALT.AST KFEELE

BT ALT AST KLU, 207 220307 , 26 57
AGHFE L(P<0.05), i —LPIPI L, 4 LSD-t
ey, 50 HE2H LA BBV Il T ALT (AST JK-F- 7
5 (+=-6.384 1 -8.675, P =0.004 F1 0.002); 55 % #!
HHRHE, 4 TR B I AL BRSNS ALT
AST /KRR (P<0.05), WL 2,

R 2 HEMFEALTAST KFEEEE (n=10,u/L,x%5)

2151 ALT AST
popiE| 31.28 +3.52 30.24 +5.42
HEAIZH 256.43 + 8.75" 342.64 + 12.43Y
FRSH-L 21 198.84 + 10.45? 275.75 + 15.43?
FRSH-M 4 132.36 + 11.25? 200.56 + 16.43?
FRSH-H 41 88.56 + 5.74% 118.33 +9.75?
Fig 6.021 11.162
PiE 0.004 0.002

1) SR IRZH LR, P<0.05;2) 5HER 4 A, P<0.05

e
- "‘g‘t

Rl

22 HAELRREFTL

X BEZH /N SR L 220 M 2540 1 8, HES B 5% A
BRI /N P S S ) i D AR 1, TR S
2 L 1% 9 i R SR T A SR BT, A R IX 2 248
Az o Bt VR B R e A K, T A e 1 A
IR, SNE I B0 B 5 A M IR AR 100 A 28 A
UL 1,
2.3 BFEZLH MMP-9.TIMP-1 EHMIRIX

H AL MMP-9 TIMP-1 28 4 [ ik 7K
VR, &5 2008, ERA G L (F =5.382
#1 8.375,P=0.003 #1 0.002)., #k— LW 48, &
LSD-t #55, 5% BEZH b, R 2 i 2H 21 MMP-
9 AR KL (1 =-4.152, P=0.005) . TIMP-
1 F R FR IR KF T E (1=-5.672, P=0.003 ) ; 15 5%
RUZH PR3, 4 T3 v e AL B B ) B ok,
JFZHZrH MMP-9 £ YR8 7K -2 i i s TIMP-
1 AR FRBAKT-ZHEAL WA 2,
2.4 BFEZH PPARY .TGF-B mRNA BRI

%4 PPAR vy .TGF- B mRNA Fik/K iz,
G 2T, EFA G E L (F=6.314 F1 9.165,
P=0.003 F10.004), #H—LW M LLHL, 28 LSD-t K,
3t HRH oA BEAUZH T 4H 4% PPAR v mRNA 3k
IR R (1=-2.312, P=0.004) . TGF- B mRNA % ik
KT 3 (+=-12.315, P=0.001) ; SRR 40 g, 24
TEEREMAIE, FEEREEK, HFHH
PPAR vy mRNA FilK 5 TGF- B mRNA %
RAKEZ WL WK 3.

A e Tl LS
. oI *-5,.'5 RETH P s /
7] 25, A S 93 Bl adn
B FRSH-L 41
g Vi, —'" s ‘.--_‘ e
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3'5: L O MMP-9
o 30 2) = TIMP-1
Z 25
X201
2)
¥ 154 »B 2%
2l 1
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1 2 3 4 5

1. XFHRZH ;2. 45 RI2H ;3. FRSH-L 4 ;4. FRSH-M #1 ;5: FRSH-H 4

1) 5 X AL H i, P<0.05;2) S RIZ K, P<0.05
2 FBAFFAELZH MMP-9.TIMP-1 EHMIRIET{L

(n=10,x+5)
B TGF- B mRNA

1)
2)
I 2)
2)
2) 2) 2)
2 s WI ]
2 3 4 5

1) 5% B4 HAs, P<0.05;2) S8 HE, P<0.05
3 RARFALH TGF-p 1 PPARY mRNA i
FIET (n=10,x%5)

0 PPARvy mRNA

mRNA &k /K-
N w N (3] (o2}

[N

Al

1

3 it

R PE & FIF 21 4 A2 BtV g 107 JHF 1) JEF A
fet J i b 22 B B o BRI L, B I ) = e it 2
IR ST R DU 4Efb s, 248 &
Z& (matrix metallopeptidases, MMPs ) J&—2H #F B Tk
Jie , Horh MMP-9 FERTFEF Ay & R R rh B 4%
HZAE S L0 4 Ja A 2 20 i 7 (tissue in-
hibitor of metalloproteases, TIMPs) J&—2H H.A #li i
MMPs T fig 036 P4 K , REAS {F MMPs 2k 2L B D,
TIMP-1 & MMPs [} KSR HIRE, & AT 41k iy
B, TIMP-1 KRk, T8 MMPs K  ARSLIG 451
WoR, AT EE R EENEYT G AR R D21
ek NRAT A MMP-9 25 1 25 T . TIMP-
1 H B FRIRBEAR , 7 L 0 R 2R e 22 2, I
SIPLEFAEAC R DUINE SN, AT 3865 2 44k

TGF- B, TE4ERFIFAE N A BE A RS h R 4 T 2L
YEF IE R0 5 HoAf 240 B R AL T RS, %
KA, = FEOTR R . ARSI R I, B
RIFZIT TGF- B o Kb Ty, 44 T IE v Rl b
PRSI R, $87~ NAFLD A=AUH TGF- B, ik A,
TREFFERYE e T 45 TR B R i WAL PR
W TGF- B o K43 , ATl 4 FHF I 48 i 2 21 4
fb. PPAR v XA A Kb LT A &
BEFEIA , 550 M8 S B I I 46 00 1 A= % 1)
K. W5 AL, PPAR y S 5 RIHIR I, HiEfk
J& v LA D g B W a2 F D, DA AR A 7 1
A NAFLD A7 PPAR vy 1K) 35 FRA%, T 20
LRI AEVE  MARIRFEIR T3 £, 45 TR B B Ad
PHJS ,PPAR vy BB, T 20 i £F 2 Ak ek 3 , 40
PPAR vy il A5 AR BRI A 2815, HE T4
Birh RFEF 44k & B 5 PPAR v FRIAME G, 128
BRI G PPAR «y |, AT IS AT SR 40 K
SR EVIRZS U431 TGF- B o, FE TR AT 2T 4
FEIIFEEE  PPAR vy FIREVEMHTETRS 14 AR B I 27
AEAIRIT BT A, i — 2D IR AR .

ARSI e B VR R R R A RS R
i 7 AL i) & A R R, Al fig 5 MMP-9 TIMP-1,
TGF-B PPAR vy [HF I8 % UIAH G , 1B B L 1 1]
A BETIT RIS AR TR PR 7 4T 4 i A 3424
Wy, TP RO 75— 5 I R S B0 U 5K
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