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H E: AT (Moringa oleifera Lam, LM) KAR43t kK AT+ 464 (Hepatic Fibrosis, HF) 92 &1 A =4t
#o 60 RN SD KRS AT M, BAME, ARMWEA (100 mgkg) , ARLM&. F. &KHlZ4a
(200, 100. 50 mg/kg) , k= a@slt, Hem KRBT ERARCTBAM (Thiacetamide, TAA) & % HF 4
A, QFSAFBETLY, SHLEREAMNKAKRE, HEIKHK., oFA AR ALEH8H (Alanine
aminotransferase, ALT) . X174 # B8 # & 444585 (Aspartate aminotransferase, AST) . HF #4r (i I AL AT
f& /& (procollagen 11, PCHI) . IV & & /& (IV collagen IV-C) . &% & @ (laminin, LN) . & 8] i 8&
(hyaluronidase, HA) . MAE#MkE: (HYP) . Masson &ML AL 4F 40 800 % . AAL B 4547 UF AR FE P
£ (reactive oxygen, ROS) . # =% (malondialdehyde, MDA) . A & L 4 ¥ L 85 (superoxide dismutase,
SOD) , R K EE PCR fo &k &R LIz PP it A2 M AL 4532 £ K W F Bl (transforming growth factor betal, TGF-
1) /Smads i@ A B £k, 4R £, 52k, HF BA M KA TR I F R (P<0.01) , FlEiL2HE
A, fF ALT. AST. PCIII. IV-C. LN. HA A= HYP K E R B F 3 (P<0.01) ; HELARKB G HIT
REFHm, HF RE S E; I ROS A= MDA &2 M EF 34 (P<0.01) , SOD &AM EF KK (P<0.01) ,
FPEAMKBN L TALE S AT LR BRTRS, FRARTH. SEAALE, IMESH LXK 0
7# ALT. AST. PCIIL. IV-C. LN, HA Feif i HYP iR & R B AZ & 69 (64K, JF AR 40 8L R 4F 4 i AR 2 %
Y (P<0.05, P<0.01) , AffE ROS #= MDA 4 ¥ £ % M4 1& (P<0.05, P<0.01) , SOD &4 2F & (P<0.05,
P<0.01) , &% LM # 45 IR AE AL B 3Ok -F, 2& KR HF, %ISR, 3 TGF-A1/Smads i@ 5% & B & &
AW & A, BEA 4 TGF-f1. Smad2. Smad3 #= a-SMA £ H mRNA & QX A KT AU B F W, METER
4, LM &, FRE4H KA TGF-p1. Smad2, Smad3 #= a--F & MLALE) & & (a-smooth muscle actin, a-SMA)
A B & Z R FEIL (P<0.05, P<0.01) , LM 1&F| &4 K LM Smad3 A= o-SMA & B & & £ F 1K (P<0.05,
P<0.01) , %% LM 7T T i HF X & Bk TGF-$1/Smads i# 55 & [ % & . LM 7T #4818 i¥ F 7§ ROS-TGF-$1/Smads il
%%, HE TAA % F69 K SAT 44t
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Abstract: To investigate the ameliorative effects and mechanism of Moringa oleifera Lam (LM) leaf aqueous extract on
hepatic fibrosis (HF) in rats. 60 male SD rats were randomly divided into normal group, model group, colchicine group
(100 mg/kg), and LM high, medium and low dose groups (200, 100 and 50 mg/kg), except for the normal group, rats in the
remaining groups were established as HF model by intraperitoneal injection of thioacetamide (TAA) and the corresponding
drugs were administered from the 5 th week. At the end of drug administration, rats were examined for body weight, liver
index, liver function indexes, including serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST). HF
indices including serum procollagen type III (PCIII), collagen type IV (IV-C), laminin (LN), hyaluronic acid (HA), liver
hydroxyproline acid (HYP). Masson staining was used to observe liver fibrotic tissue lesions. Indicators of Liver oxidative
stress, including hepatic reactive oxygen species (ROS), malondialdehyde (MDA), and superoxide dismutase (SOD), were
also detected. Real-time quantitative fluorescence PCR and protein immunoblotting were performed to detect hepatic TGF-
f1/Smads pathway gene expression. Rats in the HF model group had significantly lower body weight, highly significantly
increased liver index, serum ALT, AST, PCIIL, IV-C, LN, HA and liver HYP concentrations compared with rats in the
normal group (P<0.01). In addition, the liver tissue of rats in the model group showed a significant increase in collagen
fibre deposition, severe liver fibrosis, highly significant increase in liver ROS and MDA content, and a highly significant
decrease in SOD activity (P<0.01), indicating that the liver of rats in the model group was in a state of oxidative stress and
fibrotic lesions, and liver function was impaired. Compared with the model group, serum ALT, AST, PCIII, IV-C, LN, HA
and hepatic HYP concentrations were reduced to varying degrees in the LM group rats. In addition, collagen fibre
deposition in liver tissue was significantly reduced, liver ROS and MDA content were significantly decreased, and SOD
activity was significantly increased in the LM group rats, indicating that LM could reduce the level of liver oxidative stress,
ameliorate liver fibrosis and protect liver function in rats (P<0.05, P<0.01). Gene expression detection of the TGF-
S1/Smads pathway showed that the mRNA and protein expression of TGF-£1, Smad2, Smad3 and a-SMA genes were
significantly increased in the model group compared with the control group. Compared with the model group, the liver
TGF-f1, Smad2, Smad3 and a-SMA gene expressions were significantly lower in the LM high and medium dose groups
(P<0.05, P<0.01), and the liver Smad3 and a-SMA gene expressions were significantly lower in the LM low dose group
(P<0.05, P<0.01), indicating that LM could downregulate liver TGF-£1/Smads pathway gene expression in HF rats. LM
would ameliorate TAA-induced liver fibrosis in rats by down-regulating the ROS-TGF-£1/Smads pathway.

Key words: liver fibrosis; Moringa oleifera leaf; oxidative stress; liver function
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AT AR 2T 4k 4k (Hepatic Fibrosis, HF ) J&—Fh T A
HA TR B, J& 2R M TS vh e
S W] Ay s Bk R, 3R B 0 e B R A 4 i A 3 T
(Extracellular Matrix, ECM) Fl 2R IETE B, 24
JFHESZ 2™ S IR sl Asr e AR, ECM R AR 81, &F
YEbg A 1] JAESE BT AR B A BB, Il i ET 42 M
LR YE Al b, £F 4k 0] s gk 22 & e D) 3% 3208 4T 48|
FEP HF Z A R AR &R A2 T 306 19, (U S A
P & B RS AL R B B, B AN AT 34 1), T LA
TE HF Bz S B RH R I F386 7% BT I 14 & i, X 4%
Fh IS TRy T B S 2 P,

NIEHWURIR R 5 52 BV E AL B 13 3, B Ak
RN IR TR (ROS) TR Bt £, 1 4 g Fnge
LU A5 00— R ELIRAS, ROS 553 AV A i3 4% A 5
E SN, 5 M 21 RS R AR IR i 2548, BRI & 4R
SiE A, 5 200 AL R 41 e (Hepatic Stellate Cells,
HSC) i 1k . BEFH AN AN L BT 1 & ik . BLUER, §:34
HF B R, W55 & B ROS 5P P4 HE A 245
PRI 28 2y HF RAE B % UIC R, 76 HF B35
s S HF BTS84 LI AT L 2R v, i)

R E A E R ROS Rk, aFFE R A K T
p1(Transforming Growth Factor £1, TGF-81)15 ROS
HAEUREEM, HFENF °HF 9k 4:, —J7m TGF-
L1 FEE A0 I R AU A0 B AR F Al i kiR 2 A
IV W& 1PE, SEA I ROS & 38 hn; 55 —J5 1, TGF-
L1 T AEA IR R R 1k, FEIR4EAITERR ROS 1Y
A7, TN ROS FLEM, ROS I RS E ik
T TGF-g1 (3Rik, TGF-B1 5N IEER H SZ 1A L5 &
JE 2% Smad2 F1 Smad3 JEE HE A4, Smad2/3
HH G ROS S S BERR AL IO J5 A2 A
MIAZ, VE i s T 5 T UE AL R DNA 456, %
% a-SMA | JIRIRLF4ESE HF S FRL, F3HF &
AW, BT A RIRYT HF IEZE A,

AR (Moringa oleifera Lam.) E355 45 T IE =
FA LR AR STEAEHED, 2012 4R, BORM-BE T4
FRHEAE IR B . RS A FE B . 4
HFR . ZhE WA RN E IR FE TR T, B
Préa At PR . BRIYE . FEMG . Puitie . iSRS
Tk, SR R RR A rh 2T B ER R IR
I 2 EEERR I HA B b R E RN, X g i
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S B BT 36 05 K s B I RE U CCly 55 S Y AT 3t
314 AP S EIR I EELT S AT A
H—E LAY YE, HAAP E PSSP e sif .
=R R R A D AR R T 2, (HE X
FRA X BFET A A2 5 HoA 2GS AE I Be= B R o
HZiE .

A, A 5T a7 R BRFEF 4R Ry, iR
IKEE) (LMD E B 167 5 Kl LM X K BT £F 41k
SRR . IS RE AN A AL DL B s A, B AER T
LM XHEF AR SRR, SRR B2 IR I AR
JFHER LR IR
1 MRS E*®
1.1 MRS

SPF et KB 60 H, 6 JE Y, AR H 180~
200 g, WK [ BB BRI R A SCIG s ) ~458, shi
g FHFATHIE SY XK (V) K2020-0006, A HF5Y 3875 B
I B RS2 S 50 sh e IS 51 2 b i (HHk i 2
5 : kmmu20211491) ; A & Wi (262 = 98%)
Sigma 2\ Al N MR & ILFH R (ALT) . RITTEAE
1R 2 FE 5 B2 i ( AST) . F2 Ml B iR (HYP) iR 77 &

A EE A AR T AR A FR 4N F]; PCIIL, TV-C ELISA
HAlE IR A R A B F]; LN ELISA 2
& . HA ELISA 5 & s TRA R
23] TGF-B1. a-SMA —$t RN AY) TR A
BRZNE]; Smd2 —3t. Smad3 —PT  ABclonal 23 E]; S
RNAHE B & Axygen 28wl ; i 5% 5% 055 &2

Thermo Scientific 2\ &l ; SEAT ¢ Y6 E & PCR iR
& ALY TEARAE; BoKAms =R
FBHILGABRAE] ORI THy Bri R YR A
RS H] o

Synergy2 Bl ZTIHEMGARIY 32 [E Biotek 2\ Fl;
Centrifuge5804R A VRE.CHL  FEE Eppendorf 2%
Hl; EG1150 AL, RM2245 Y] H L. DMLIM
WIS FEE Leica 2\ F]; GCZX3 e 1 HL Ik %
A 32 E BD 2 Fl; QuantStudioTM 6 Flx AU ST
A28 6 H I S lifHE = i (Real-time PCR){Y 38
[E] Thermo Fisher 23] o
1.2 LWHE
1.2.1 BORMOKIREflE  BARR4 200 g, il
A 2 L #84i7K290 10 min, ¥EIB) =155 2 pm 3§
RS uE, R ZS 5000 r/min 8.0 10 min Ji5 BLES TR
T, 3 B LR A MBI KR I AR (LMD, —20 °C
IR AR AT, B U E B AT AT A B R K B0 C Sk A
PR
122 ShWirdd M abs 60 HRERBEHLSY v 2s 11
2H . BEAUZH | BROKALAEZE (100 mg/kg-d) . LM 7. 7.
A5 2H GRIEE 435912 200, 100, 50 mg/kg-d), FE4H
10 H, BRas (A gh, HAx gl R BB R S C 2 ik
(TAA, FI&E 160 mg/kg) 1 WK, HiF54 8 JEU7, 1 1AL

RIS HIEE 5 AT ATHE S, 29 HHE™ 1| mL/kg 24
Wy, 1 /d, =5 AR R 2H e B A5 AR FRER K, E
FHE 8 AL R AL FE IR BR,, IR BRI v AR 43
—80 °C FR-AF, 75— 10% FP ST A2 o
1.2.3 RiFsts
1.2.3.1 AREFHFAEFEEAGI 25245 b B HH (] 45 5]
Rl 1 RO BRUARER, 45 2545 51 5 BOR BUITFIIE, A7
A BRER KPR T PR S SR AR T, FRE IR T A, 15
JFEFE %8, e E= i 2/ K EUATE =100,
1.2.3.2 FFAEZhEE. SR KR HE FEARA8)
TR BRI Y7 AR AR R 3 750 6 10 B 15 RS I 4% (il ALT .
AST HREEPEN AT RE; KMFE ROS. MDA #eEE
FI1 SOD ¥ M, VEHT L S8 A6 0 3K 7 Fid S AL g
775 R 1.y HF PUI$E 45 (PCIL, IV-C. LN, HA)
2R (HYP) MR, i7-#r HF B2,
1.2.3.3 JFARLHLUmBENEE IRl 4 T P [
WP E 7 do WioKFEH S A WA, U 5
B IKAk, SRS 3EFT Masson 4ty B 5 i WA RO
ZEAT LT de b /K, AR Y8 Ishak PE43H5 DA < B
HF F23, ARYE AT L& 4i b ™ B A2 P58 0~6 47,
I EE AL YA R R e
1.2.3.4 HFHE TGF-B1/Smads il i 3L P 2 1A 45 1
AR . FFARZHZZY 30 mg, i AFE P24
Ja #R A A, KIS 24f# 30 min J5 12000 r/min £5.05
10 min, B _E94 FH BCA 3460 &8 M EE, 10% SDS
TR VN M PO P 5 s B UK i 4 B, 1 T 3 S TR A B R |
PVDF I _I=, 5% g W5y =5 2 h B S IA—$t
RS, WA INA BT EIRMFE 2 h, ECL fk24
T CHRINEE 1323k, Image T #0445HT B B9 1 440
FHXT PR . mRNA Fikail: fFAIELHZZ) 20 mg
FRELEL RNA, #R )5 00 5% 5% 5 il cDNA. NCBI Mk
it KB TGF-B1. Smad2/3. a-SAM. B-actin((NZ:)
FLH 519, FHimad Blast i85 004 ARYESC
A2 e iR SR E UL ARG I B A9 3L P mRNA
FIRIKF-o SR 27427 BT -3 ) mRNA 1)
AHXTRII G, SIPMEEE 1.
1.3 #IEIE

BPadi FH GraphPad Prism 5.0 $E4745T 4087 Fi
21, BE DASE I EEpR 22 R R, 2H 18] Eh R o
B 227 2547 MT 1, P<0.05 {R3R4H 0] 25 A i it
2 RS9
2.1 KR—MRIERME

SCRNRER R B AS P 2H R RO MRS 4y, BEOG
P, REIG R RS . AT A AR, AR ZH R BRURS B
FEE, B T BB EKTR, &R, 1738)
RZE, IR TR (P<0.01), ATHEFS SO o 35 1
In(P<0.01), 754 Sk [17] K38 Y HF B RUERAE
SRRIZH g, 4525 )m (55 8 LM 4H ABOKAlIBSZH
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#1 PCREIYITHI
Table 1 Sequence of PCR primer
FEHE A Fx IEBSIFSI(5—37) R 51Fs(5—3)
TGF-p1 CTTGCCCTCTACAACCAACA CTTGCGACCCACGTAGTAGA
Smad2 AGTGTTTGCCGAGTGCCTAAGTG GAGCAGCAAATTCTTGGTTGTTGA
Smad3 TAGCACAGGCTCTTTGGATG GAAGCAGAGACTGGGTCCTC
a-SMA GGAGCATCCGACCTTGCTAA CCATCTCCAGAGTCCAGCAC
[f-actin CCCATCTATGAGGGTTACGC TTTAATGTCACGCACGATTTC

KBRS HUIR S Frelcss, #tE Aokt m, Bk
PR SCEE, AR 3515 (P<0.05, P<0.01), AFiEHE
B, BEFHL(P<0.05, P<0.01), ALZ5EER LM A
A 0 R BURS FHCIR S AN 8 35 R I IE 8 B VB
k2,

# 2 LM X} HF KERARFE AR S0 520

Table 2  Effects of LM on body weight and liver
index in HF rats

AST ¥ B RS I 2H b 25 B AIG (P<0.01) , Z=RBHBKIKA
TRAEAE S HF K ENFIEDIRE. SR b, LM
= IR R AR AR W B AIC HF K EUM s AST
F ALT ¥ (P<0.05 8% P<0.01) ., ALZERBR LM
REfS A R UL RE .

%3 LM Xt HF KEUMLTS AST. ALT #JEFITL4Eqk
il
Table 3 Effects of LM on serum AST, ALT levels and liver

i fibrosis score in HF rats
215 (me/ke) E| H4JH 84 TS %L
A% FlHE(mgkg) AST(U/L)  ALT(UL)  HFEF4Efbiesy
H —  235.7246.11 278.8049.95 307.49+10.24 3.72+0.37 -
Y 218.104£9.72™ 209.90+10.77" 5.11+0.61" i - 3040675+ 56.09417.43 0
- .24+6. . . . . 110, o o -
SOkt 240.24+6.80 s - ar A - 79.66+16.31 192.36+63.05"  4.10+0.57
Vi L0948, 20+12.18 238.39+11.38% 4.17+0.41
LM 100 234.0948.00 214.20+12.18 v 45 oAl 100 47.93+17.11"  115.51431.38%  2.60+0.84"
-1 96+8. 834812 251.05+11.73" 4.03+0.45 o
LM; 200 237.96+8.51 221.8348.12 . “ aa , LM-& 200 33.8243.49%  94.76+31.86"  2.10+0.74"
- 2746. 97£10.16 245.05+9.86™ 4.42+0.61
ML 100 233.27+6.85 217.97+10.16 » ., LM-r 100 35.35+48.74"  112.64435.82"  2.50+0.97"
-1 0247 3048.48 239.12+11.10" 4.5240.39
S0 236.02+7.01 219.30+848 LM-fik 50 41.95+8.62"  120.014£24.73"  2.90+0.99%

e 575 A4S P<0.05, " P<0.01; S ' P<0.05, #P<0.01, F2~
%6, K2[F,

2.2 BRRMRT HE KERATAEThRERIRIPAER

ZE L LR 3, a3 4 Fe g, BRI 2 R BRI T
AST FIl ALT e 4R .35 T+ (P<0.01), =B HF K
SUTFIESh RESZ 2040005 . RROKANBRSE 0 54 2T 4 F i
22—, BRI T SCUR AR ST & BRI
BRAEALIEAE HF KR EUIMTE ALT Fl AST, ST IESh
AE. A o8t 2 B0, BR K ABR 2H < BRI 7 ALT A1

2.3 LM BZE HF KRATAH W RIESR S

HF Jp5 B A0 FIUIT LT AL 3E 50 an 1 1 fnske 2 i
7N, 25 AR BRAFARZH 24U N 5], HEF AL, 41
MEFEZSIE MW, 1 Yo i bk S BSR4, To 4
I, UL ICARTE RS . A ZH R FRUTT R HES )
VRL, I 22 e, /N gt Al 2R, i
(OASE), FR AT AU S 25 HURE DR, AN 4 2, 1
B X LT Y A= 7 5, JE IR I £T 4Ea] B, HF 175

El 1 LM HF KERIFA4eib #5245 (200%)

Fig.1 LM attenuates liver fibrosis injury in HF rats (200%)
TE: Ax 28 F4L B: BT C: BOKANGRLL; D: LM @5l E: LM Hsfl 4 F: LM IR 41 .
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e 5 4 N (P<0.01) , R BHAIIF 5T )l Dy #5717 KRl
HFERY . S5ERIZH Pes, ROKAIaRZL HF R BT IE
LH LV A 2, FFANIEZS R AR S 3
LRI, SRR IE R B REAIS, R 40 S HEZ AR X 2K,
HF PP B 3 A (P<0.01) o T LM 2577 E2H I RS
FEELH AN BEXLEE B /b £ A 3 AR P42, ToAT 4 g
AP B 2S YRR AR, HF D745 50455 750 2H M b 35 KRR
(P<0.01), LM ¥t HF AL BYIT LA HF P44
FRIKANBR LA B R AR ek, LM A IR 2
AELEAS AR RE 2% HF JKCE HF ZH2URAE, FHH i
F %A HF P43 (P<0.01)
2.4 LM [#{K HF KERATAFHELIERR
JFF I £40 i £14) 9 Ak A A T LA SR 98 2T i 4 436 A

SEAL HF PUIRFE4sR (PCIHIL, IV-C. LN Fl1 HA) f1Y
S Th e, TR R IR B A S HE R R E g,
DAL 1M1 975 2T DU R B2 T LAAE S - HF B2 B2 1

EFREY, HYP R LT4E i 2850y =2 —, SATIE
PBE ELET 4 S 186 22 1), IFAIEZH 2O i HY P &t
Z:fi Thws, Ik HYP 8755 HF RS UIAHER,
ML 375 AT DUITRS: I 45 5 UL 6 4, 545 P 2H g, Ay
ZH IR BN Y7 £ DU s A AU HY P 3 AR A
i Ta HA(P<0.01), R HF KR 4E1b s
AR, SRR AR, BKOK AR ZE T £T DU 3R
HYP 4 4B 35 FAIK (P<0.05, P<0.01), i LM g
% 5 25 AR R BRI 3 HP P EF PUTTL S A A HY P B9
H(P<0.05, P<0.01), 3 H 2B EARM K R . &M
ST, LM il 40 0 LT DU I AT HY P 5 18 i 52 0
SRR AR S . ARG IR B LM BEAZ I KRR
HF A RAETRIE .

2.5 LM XIATRRLHLR S L R A 2N

HF 19& 4 58 AR VIAE G, R i
JESE LM BAPLEABEYS, LM Xt HE K BUITIESR
A IR R B 45 S DL 5, 525 I 20 LA, AR 2 ok
FRUIF W 2H U4 AR N R A ROS A MDA &% sk
BEE TS HHEP<0.01), PrEALEF SOD 75 1 i 3
BEAR(P<0.01), W HF KRATATEL U TR 4
MRS, FEIEH R BB Be T REAIR . SAERIZH L
5, LM 20 K FRUIF I 2 22 ROS F1 MDA & = i 3
[ I ( P<0.05, P<0.01), iF I SOD %% J7 % 3% 3% Jin
(P<0.05, P<0.01), W] LM HAGHrE/EH, vl k%
& HF K ERATFIEZH LB S8 A K-

2.6 LM S3RFAE TGF-B1/Smads JBEEE EFIXHIFN

mRNA i 25 5 0L 32 6, A5 78 2 A BT 0 21
2 TGF-pB1/Smads i@ B EL N, 4045 TGF-B1. Smad?2.
Smad3 Fl a-SMA #£ ] mRNA 2% 15 5 25 19 4H #5%
W BN (P<0.01) . SACAYZHAH LY, BoKALoE2H
a-SMA FEH mRNA 3R ik W 2 BEAIL (P<0.01) , 1fi
TGF-B1. Smad2. Smad3 F:[F mRNA FikJoHH AR
1 LM & H s 4H TGF-B1 K mRNA ik i 35 [%
R (P<0.05); LM =5, "Rl Smds2 3K mRNA
ok B EFER(P<0.05); LM 7. . KFHE4H Smds3
Fl a-SMA FER mRNA 2 ik#R i 2 %A% (P<0.05, P<
0.01).

A RIBINEE L OLIE 2, 525 F4E Eds, ARy
H K BUFNE TGF-B1. Smad2. Smad3 F1 a-SMA F:H
T FR IR AN B3 T (P<0.01) . SRS AIAH P,
FOR AN LH TGF-BI. Smad2. Smad3 1 o-SMA &
P IR HR AR 3 AR (P<0.01) 5 LM 75, AR5 R4

#4 LM X HF KERIFLF4Efbdshn S w52 m
Table 4 Effects of LM on the content of liver fibrosis markers in HF rats

o PCIII IvV-C LN HA HYP
i Al (mg/ke) (pg/L) (pg/L) (ug/L) (pg/L) (ng/g)
Z=H - 1.83+0.24 43.64+6.64 219.33+41.06 86.24+10.06 206.41+31.41

LT - 3.45+£0.33" 85.13+7.68" 43524+41.38" 140.21+£13.24™ 328.17425.57"
KAl 100 2.690+0.21% 64.24%9.34* 330.01+32.01% 117.06£16.24* 255.53+17.06*
LM-f5 200 2.79£0.27% 61.03+9.19" 308.70+36.50™ 117.56+13.19" 246.24+19.19*
LM-H? 100 2.9420.40" 61.29+9.00" 317.76+44.92" 123.85+11.87" 276.32+12.88%
LM% 50 3.08+0.34" 70.06+8.52" 365.21+32.88" 133.76+14.99" 283.82+18.70"

T PCILH I AU IV -C o IV BY GG LN JR 861 3 11 HA B W5 HY PO R IR R o

5 LM HF KU S AR R

Table 5 Effects of LM on oxidative stress in liver tissue in HF rats

415 i (mg/ke) ROSHIA 1t MDA SOob
(nmol/mg prot) (U/mg prot)

2H - 1.00+£0.04 15.33+1.30 349.25+14.68
nii] - 1.43+0.11" 38.26+3.23" 227.20+10.46™
BRAKAlTR 100 1.15+0.05" 26.19+4.09* 237.98+9.42%
LM- 200 1.130.04% 21.79+2.61% 278.30+13.55™
LM-f 100 1.2140.07% 24.59+2 45" 258.05+17.21%
LM-{i% 50 1.29+0.06" 28.15+1.74* 240.21+14.61%
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# 6 LM Xt HF K EUHFIE TGF-B1/Smads i 3 Kl mRNA FikHI520R
Table 6 Effects of LM on mRNA expression of TGF-£1/Smads pathway genes in the liver of HF rats
2 7 (mg/kg) TGF-f1 Smad2 Smad3 a-SMA
ZH - 1.06+0.39 1.010.14 1.0240.21 1.03+0.29
TR - 2.4440.38™ 2.65+0.50" 2.97£0.25" 4.05£0.65"
KA 100 2.2140.57 2.34+0.53 2.70+0.35 2.630.49"
LM-i 200 1.68+0.55" 1.79+0.31* 1.69+0.31% 2.06+0.43"
LM-H 100 2.04+0.51 2.06+0.16" 2.12+0.50" 2.65+0.21"
LM-fi% 50 2.2740.19 2.1240.32 2.33+0.43" 2.70+0.32%
TGFf] = G - = am» @ D 27
Smad? e () a» a=n @D @D ;o .
- 1.0 1
Smad3 gy D - — G — | §
e-SMA iy D W B S S 2 (D: o
. 0.5
pracin D D D G @GP @ 12D £
» B & F R
ISR AR RN
2 R N N S 0.0 -
x‘.\ﬂ\.
25 1.5 7 1.5 A
" 2.0 1 N " "
) 2 1.0 2 1.0 - ,
S5 = o o EHA
9 i s R
= 1.0 7 oy FAKALB
= = 0.5 1 = 0.5 1 B LM-15
0.5 B M-
E B LM%
0.0 - 0.0 - 0.0 4

Smad 3

2 LM Xt HF KEUFAE TGF-B1/Smads i i3 D8 8 11 A 1952
Fig.2 Effects of LM on protein expression of TGF-f#1/Smads pathway genes in the liver of HF rats

TGF-B1. Smad2. Smad3 F o-SMA T 2R H0 B3
[ Ik ( P<0.05 8% P<0.01) ; LM K5 5 40 Smad3 Fl
a-SMAZETE B E K (P<0.05, P<0.01) . JLRZFEME
M) 235 5 W AS AU 2H K BRUITFIIEZH 2 TGF-41/Smads i
I B BTE T R R 4 M ek vE Ak, T LM RE S T U
TGF-A1/Smads il 33k, #HITF 2R A e Gtk
3 g5

HF 114 & 25 55 AN OFN 48 R 63495 % DI AH 5¢,
TGF-A1. L/ # A7 4 A= & K F ( Platelet Derived
Growth Factor, PDGF) . ' J& ¥R %€ [l ¥ a( Tumor
Necrosis Factor, TNF-a) %5 41 g X i 5 EOR A 19
HSC #77%, & 2L a-SMA RbREYrEieE A,
BTG AT BLIR AR — A A LA T A4, UL
JRET AEAN A EAS TP AN #afb 7. K BT
YEATT, REHEEE 533 ECMPY Ak, ROS 453
P2 T2 ECM EAF IR 8 i LR, T2 AT 4k Ak %
IR, A B IE & DIRE . T LATHBRFR AT DRI 28, FEAIG
HSC WG AL FiE 58, 2V 97 HF i EZE R EK X
—A ORI E Sh AR R B, PR HEI LT B
W PUEAE R ROS S8R5 R 22, WL ITLT
#ifk.

HFEEIEF TAA 555 K BUHBE & A= S A0 B 3K

TAA b3 5 R BUIFIE ROS & i Fl g i A4k 7=
MDA 0 S Sl 25 W, AT AL T AL N R 475
ARZS, BFREZHZR N Y ALT Fll AST Bl 6 AN WK
27y ALT 1 AST &8 01 LIVE NP T
INREMIFEFRCY . ARWFFERIBUESE T TAA 5T HE
AR S, BIFIE ROS Fl MDA &4 W31,
17 ALT F1 AST ¥ B i 35380, K BUHFAE D E=Z
B, 11 LM BEAE ik 25 0% BT IE SR AL R OIR 2,
(P aipiliBoisic

M ER MM IS, S RKES K. 7w
PCIIIL. IV-C. LN, HA 55 AR LT 4E 845y, X 28 1%
Oy L3 & 5 A DIME NPT HE 9364577, HYP J2HR
SRR R B 2SR RR B, FFARZHZR b HYP & &
WA LIV HF B2 0% ASBR ST R T K B i
PCIIL. IV-C. LN, HA FIJIFAE HYP & &, & AR
ZH R B, FIRFEPRER T Er, W] TAA 25
ST RELHF iR, LM 435, IR HF 4845 %2
ERRAG, B LM sy g T R BT IR 4i 40 4Lt
N 45 Rl T Masson Je 4 A3 T IR

T HF % 4 i 7 v, ROS fiE & 2 & ¥ TGF-
L1 BYFEIRCY, T TGF-£1 1] 3 3 1 i P S Ak 14 5 i
MR Ik, A A R . i 4 Ak A (catalase,
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CAT). SOD. &Nt H ki 4 b4l (glutathione pero-
xidase, GPx) 4%, FEIRANMLIE KR ROS MIRE 1, F3840
HLPN ROS #— LR TGF-B1 5ZIK85 45 )5, 48
5% Smads 1B 2 5%, Smads & 11 E G99
RIS AR HE A LB N, TS T HF SURER 3R
o, REUF R AR S LR E Y a-SMA 3Rk T
PHEAECM & AN o3 b3 ™. N, TGE-1 il
ROS WFEIVEH, — 7 E R i HSC ik FnIg 5E, £
ECM 16 1 53— Jr T RERE AP 5 ECM B AgAH G
M FE 2R, Ml ECM R . AT LB, 78
TAA S L AL IEZH 20, IFEZH 2L ROS Fil
MDA & & ik 3% 1% il , TGF-B1/Smads iffi % 34 7% ,
TGF-A1 ik W E 3N, Ha558 11 Smad2/3 Rk
BN, Il ROS-TGF-A1/Smads i 5% FY 3G J2
HF &AWEZREZ . 1 LM 2435, K EUFIEZHZH
ROS Fil MDA & B #F . 2 [ AKX, TGF-B1. Smad2/3
. UL R o-SMA 38R 5k 22 BRAR, IR 2T 4
et R FRIK, FREH LM 1] gl b A AV E 1R
mEHLAEER ROS B9RE T, Ml ROS-TGF-1/Smads
30 [ O, 28 T A R R U R IR 4 A Y 3 A R
ECM HIE . 53, 1844 HF 4515 .

Z IR R, AR A A k. P
S BB GE T AR Iz 2 RIWE U, ASIFIR At R
7~ LM Befg g s MU TR ), W3R HF KRR
HFIE ROS & 4, 2% KB HF #5605 . VEFHALHRIBTSE
ZEIR Won, LM BEAE W 35 4 i HF K BUFAE TGF-
B1/Smads S TGF-S1. Smad2/3 R R a-SMA . JiE
JR A4 RE R 23k, HiEDW LM AT 838 i 8 #5 ROS-
TGF-g1/Smads i i K AF UL 4EALAE T, H2 LM
Uit HE 2528000 B 75 2t — 2D o .
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