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Abstract: The lower (5 mg/kg), middle (30 mg/kg), and high (60 mg/kg) dose ethanol extract of Moringa
oleifera (EE-MO) leaves was used to interpose the high fat diet-induced nonalcoholic fatty liver disease (NAFLD)
mice model. The results showed that oral administration of high dose EE-MO can significantly reduce body weight
and wet liver weight of NAFLD mice. EE-MO treatment can decrease the TC, TG, HDL-C, and LDL-C contents
in serum of NAFLD mice in dose-dependant manner. Apart from decreasing the above parameters, high dose
EE-MO treatment significantly reduced FFA content in serum of NAFLD mice. HE and Sudan III staining showed
that the fatty lesion and hepatocyte injury of NAFLD mice were improved by EE-MO treatment. It was suggested
that EE-MO treatment was capable of improving lipid metabolism of NAFLD mice. In addition, high fat diet
increased the contents of liver and serum ROS and MDA as well as the activity of SOD, POD, and CAT. However,
the GSH-Px activity was suppressed by high fat diet. Oral administration of low dose EE-MO exert no effect on
the activity of SOD, POD, CAT, and GSH-Px of NAFLD mice. However, oral administration of middle and high
dose EE-MO significantly reduced the activity of SOD, POD and CAT, but increased the GSH-Px activity. It was
suggested that the EE-MO treatment alleviated the oxidative stress of NAFLD mice by regulating GSH-Px
activity.
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B AN I B 5% F T BT B RO, i s O IS AR BEAE 2% (Anwar et al, 2007; Fahey,
2005; Ghasi et al, 2000; Song etal, 2017) . #{E5(2017)K I, ASFEFIE FIBA KRR 6E
FAAR = R B B0 5 S IO IE P K SR ULYE TC, TG, HDL-C A1 LDL-C &&. 1IE% 1 SD KRR
FRA Y I, I3 FP I = SR S B R TR ALK B A2, 2016). BRAh, BEK
FEEUY B B B U EAAE F o PR AP SR IG5 R BLBIOAR I 2 B 32 B ) (ethanol extract of
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Table 1 Effects of EE-MO treatment on the body and wet liver weight in NAFLD mice

model
febr
N-CK M-CK D-LM Z- LM G-LM
Parameters
(ENESS
) 8.26+0.93 9.00.+£0.252 9.06+0.80*  8.98+0.13*  8.83+0.03%
Body weight
FHE &

0.23+0.01 0.39+0.012 0.38+0.08*  0.33+£0.05*  0.30+0.02®
Wet liver weight

7E: 25 N-CK 4i#fitk, > 5 M-CK 4Lk, P<0.05.

Note: 2versus to N-CK, versus to M-CK, P<0.05.
2.2 EE-MO A3 %t NAFLD /MREERFF TC, TG, HDL-C, LDL-C % FFA & &R0
WE1: AFR, SERE 8 G, M-CK 4/NRILE R TC Ml TG & &3 8 3% & T N-CK
“H. EE-MO R 57 S MM PR Y 40 /N R 1% TC A1 TG & & . 1filiE LDL-C il HDL-C
TENEESE TC F TG FEZMWEH KL, M-CK H /MR ML LDL-C 1 HDL-C &
BB EZE T N-CK 41, F EE-MO #:# 5, NAFLD /)R f{) LDL-C A1 HDL-C & &)
BEBRE (B 1: B). EIEKEN, M-CK 4K FFA &8 5% 5T N-CK. FIARF &
REYIA S, D-LM Ml Z-LM 4 () M FFA 585 M-CK AR # W25, M G-LM 4
SBEMT M-CK4 (B 1: ©).
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Fig. 1 Effects of EE-MO treatment on TC, TG, HDL-C, LDL-C, and FFA contents of serum in
NAFLD mice model. 2 versus to N-CK, *versus to M-CK, P<0.05.
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Fig 2 Effects of EE-MO treatment on ALT and AST activities of serum in NAFLD mice model. *
versus to N-CK, *versus to M-CK, P<0.05.
2.4 EE-MO X NAFLD /N RAESY 3% & FFE ROS #1 MDA & & IR0
WK 3: AFR, @EREIEIIE ROS FEMEEEMN. H EE-MO 45, D-LM 4Hit
FH/NERIMIE ROS 5 M-CK ZAHEL TC 838 2 57 17 Z-LM A1 G-LM AL BRI 7% ROS & & i 3%
KT D-LM 4, H G-LM /MR IMIE ROS F &K T Z-LM. SRR & &, M-CK 4/
I ROS % & i 3% 5 T N-CK 41 . i 7 EE-MO 435 , D-LM 41/ iUFFIF ROS & & 5 M-CK
YAH LG 2 E PR AG. HPAIEFE EE-MO 23S, Z-LM F1 G-LM AbBEZH /N BB ROS 5
D-LM HAHEL#E— 2 K, H G-LM H/NHE ROS & #=1K T Z-LM (Bl 3: B). EE-MO fi¢
% 751 A S L AR NAFLD /) SRS R TE ROS & 5o L5 AT IE MDA & & 5/ BRI IiE
ROS F&EiEHMLL, SIEKEHES 7 IR Z MDA & &0, i EE-MO 7 &
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Fig 3 Effects of EE-MO treatment on ROS and MDA contents of serum and liver in NAFLD mice
model. 2versus to N-CK, “versus to M-CK, P<0.05.
3.5 EE-MO A5t NAFLD /R TE W Y B 15 1t R
W 2 fiin, M-CK 4LIiEMATHE SOD, CAT #1 POD & &% T N-CK 4, ek eis
F 7 _EIRPUEAL BTG 13 0 . D-LM ZH /)N BRI AL AE ) SOD, CAT A1 POD 345 M-CK
AR TR EMZ T . Z-LM AW IJE FFE SOD, CAT #1 POD i&PE S M-CK 447 &
Z B Kpth, G-LM 4 & fATFAE ) SOD, CAT 1 POD j& it —5 F %, ZEMT
Z-LM 1 M-CK. G-LM ZHJT [ SOD, CAT 1 POD i P 4% &2 ] N-CK ZH/K°F-. M-CK 41
FHEJE A0 ML 1 GSH-Px 3 14 & K T N-CK 4, &gk &40 GSH-Px i& 1. EE-MO 4b#E
Ji, D-LM ZHATAE AN 7% GSH-Px iG55 M-CK H LB %% F . Z-LM 1 G-LM 2 AT HE A ifi.
75 GSH-Px 3G Z & T M-CK 41, H G-LM 41 GSH-Px &M & T Z-LM 4. & n
EE-MO 7] IR = T & 6 GSH-Px 3% P 40 il 4 FH
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Table 2 Effects of EE-MO treatment on the activities of anti-oxidant enzymes in NAFLD mice model

LA
s hrE
) Anti-oxidant N-CK M-CK D-LM Z- LM G-LM
Tissues
enzymes

SOD (U.mL") 2.05+0.20 5.02+0.11° 5.08+0.232 4.38+0.02% 2.07+0.02°
M CAT (U.mL") 4.98+0.50 11.25+£1.23*  11.56£1.01*°  6.56+0.78 5.25+0.21°
Serum POD (U.mL") 3.23+0.09 8.45+0.49* 9.09+0.882 7.06+0.98® 3.58+0.28°

GSH-Px (U.mL!) 11.98+£0.20  5.65+0.12* 5.59+0.32* 12.8842.01° 14.35+1.00*

SOD (U.mg™) 1.26+0.01 7.32+0.232 7.36+1.452 5.25+0.25% 2.2340.08%
JFEE CAT (U.mg") 0.32+0.01 3.56+0.09? 3.93+0.232 2.45+0.05% 1.02+0.01%
Liver POD (U.mg™") 0.78+0.05 6.32+0.592 6.56+0.572 3.98+0.21% 2.2440.03%

GSH-Px (U.mg!)  0.25+0.01 0.02+£0.002*  0.07+0.001*  0.28+0.005° 0.39+0.01%

o5 N-CK HAtl; * 5 M-CK AL, P<0.05.

Note: ?versus to N-CK, Pversus to M-CK, P<0.05.
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DURE WA, HFRASIZEEL, ARSI KBUF N Z5 AN . TR, AUk
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Fig 4 HE staining of livers of NAFLD mice model treated with different EE-MO dosages
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Fig 5 Sudan red III staining of livers of NAFLD mice model treated with different EE-MO
dosages
4. Wit
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BRE R R E BT, HTRER, NAFLD B3 10 4 AN 3FE E AL IR 408 25 %,
Wl e AR BT T i

“TIRATHE VAN NAFLD (W& 8RR, Cag) 2852 . NRSEAE k40 B i 44
MR IREE B —WATH) R T — RV E R FF. 5 AT d oSO B,
ST E AT IR b, B iSRS 5 10 R AR TR T SE TR 40 B 9 I 2 IR B, A B B2
NAFLD 5 #k & (B Z R K (Nd, 2003) o ABF7eH, BATELHEE T EE-MO X NAFLD
N ARV E R . SRR SRS T ISR IEZHZY ROS F1 MDA IR, &
B NAFLD /N R AR A T AR 2 4. 1T EE-MO A6 4% 771 5 40 i 14 b B2 ALK 1 375 A0 i 28
Z1ROS 1 MDA HIF R, ZfsEtbiia . w2yt 8L SOD, CAT Al POD #4743 4T
AL, mEIRRESES MRS EER N, XATREERANERRESES T KE
ROS MR, DRI A= 1) 75 28 1t Y I A AL B R s 12, 5 i 80 1) ROS » FAG R 1
EE-MO 4t J5, D-LM AbFEZH (& A ST A B is 1t 5 M-CK A E 2R . H
I 7R EE-MO 4B 5, Z-LM AT G-LM 4b BRZE ift 335 A0 U 1) 2 st S8 AL Y0 SOD,
POD #1 CAT #5115 M-CK HAH LA T REHEH, G-LM B AIME K SOD, POD Al CAT
F AW E ] N-CK KV BIRFARNIES T NAFLD /) §UILIE AT 2H 23470 S AL W i s T 1
W0, {H 7 E BE-MO Ab# 5 NAFLD /M SOD, POD il CAT Fgi% A% T N-CK 41,
EE-MO HA 2@t 31 SOD, POD il CAT i& %15 ROS, A MiE. H—rm, &
IR AR R 3 GSH-Px % 1% . EE-MO ACFEJ5, ifn i A0 ATE ) GSH-Px 3% A0 EL A A
HIEZEIGIN . GSH-Px 2Rk FIRE SLHT A 71 A W A A7 LE 1) 5 — Fh B 21 i S 73
il . TEIEFEO T, FFNEMLRPEL R T ah& P, GSH-Px 4757 Hifi it GSH
S EAAE I JFE R B, B R GH B S LD RE PR« WU R B, IS AR GSH-Px
TG TETE STZ 5519 NAFLD KRB ih g M 535 F B, 2091 T 00 1 P &2 2100 K
7 (Videla etal, 2004; Wangetal, 2013) . ATKRIL EE-MO AbFH G 754 ik th 1k &2 i
NEAR B /N B IEAN L3S GSH-Px 3& PERIHIHIE R, B~ A 70+ GSH-Px 1] BE1EZZ fif /) Bl
NAFLD #5858 B b i e B (E T 4, EE-MO W& 5, ZRMEHE 25K
R PEACH =4, 1K B =40 AT REd i AR A IS 42T R NAFLD /N B4 I 9 ROS, 22 Al A Ak b
B (BRI, 20065 BRIGERSE, 2007; XI|EZFFIZEEE, 2004) .

B AL A s, IR H 2 NAFLD J5 #k 1 5 — DN EEE R, 58— k3Td%
LA, TR AU AR WA, gk s B B A R AL . A ST R ERA TR
#5277 EE-MO AL#%f NAFLD /M, TC, TG, HDL-C, LDL-C 1 FFA M50 . 45 5% 0 &
Bk &S T 1% TC, TG, HDL-C, LDL-C fll FFA & w50, X PART N FIF 70 4s 3/ —
3 (Chaoetal, 2014; Lietal, 2013) . A1 = FIE M EE-MO A3 )5, FFA &5 M-CK
HZERIKR: B EFER EE-MO 435, FFA &8 BE K. 1K, TR E7&E EE-MO
A PAB#A NAFLD /) AL & b TC, TG, LDL-C A1 HDL-C f& &, /b g 105 76 B b
PIFL R, X LU HE AP T et — P AEsE . Bk g BHIE S EE-MO A3 g A7 Rk
3 NAFLD /) BB AY (1) ifn B AU

AT T E IR B EE-MO AbEERES AT 202 i NAFLD ¥4 B SR i g A 25 L,
W R ) EE-MO 2 fiR R B TARF AL HE . SR, ASHF 73411 EE-MO %} NAFLD
INRARTRANHEAT 7 2 I ALEE . BRI ACHEIN], BA/DNRRAT: . EEFELET,
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