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Effects of ethanol extract of Moringa oleifera leaves
on oxidative stress and lipid in nonalcoholic
fatty liver disease mice model
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2. College of Second Clinic, Kunming Medical University, Kunming 650500, China )

Abstract: Lower (5 mg - kg ), middle (30 mg - kg") and high (60 mg - kg") doses of ethanol extract of Moringa
oleifera (EE-MO) leaves was used to interpose the high fat diet-induced non-alcoholic fatty liver disease (NAFLD) mice

model. The results were as follows: (1) That oral administration of high dose EE-MO could significantly reduce body
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weight and wet liver weight of NAFLD mice; EE-MO treatment could 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. (2) HE and Sudan red Il staining showed that

the fatty lesion and hepatocyte injury of NAFLD mice were improved by EE-MO treatment. (3) Tt was suggested that EE-

MO treatment was capable of improving lipid metabolism of NAFLD mice. (4) High fat diet increased the contents of liv-
er and serum ROS and MDA as well as the activities of SOD, POD and CAT. However, the GSH-Px activity was sup-
pressed by high fat diet. (5) EE-MO treatment could decrease the ROS and MDA contents in liver and serum of NAFLD

mice in dose-dependant manner. (6) Oral administration of low dose EE-MO exerted no effect on the activities of SOD,
POD, CAT, and GSH-Px of NAFLD mice; However, oral administration of middle and high dose EE-MO significantly
reduced the activities of SOD, POD and CAT, but increased the GSH-Px activity; It isuggested that the EE-MO treat-

ment can alleviate the oxidative stress of NAFLD mice by regulating GSH-Px activity.

Key words: Moringa oleifera, oxidative stress, non-alcoholic fatty liver disease, blood fat
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PREH 25 TR R A BER K E 'S . AL B E], N-
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Table 1  Effects of EE-MO treatment on body and wet liver weight in NAFLD mice model
LD 1EH X AR A IR X FE 21 Rt A Ak 221 PR AT A A O A B
Parameter N-CK M-CK D-LM Z-I.M G-LM
R 8.26+0.93 9.00.+0.25a 9.06+0.80a 8.98+0.13a 8.83+0.03ab
Body weight (g)
J i 0.23+0.01 0.39+0.01a 0.38+0.08a 0.33+0.05a 0.30+0.02ab

Wet liver weight (g)

. a5 N-CKAML, b5 M-CK 4t Lk, P<0.05, T~

Note; a versus to N-CK, b versus to M-CK, P<0.05. The same below.
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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
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Fig. 2 Effects of EE-MO treatment on ALT and
AST activities of serum in NAFLD mice model

T D-LM 4AH i — DA%, H G-LM 4H/h iR
JFRE ROS Zr 8K T Z-LM (&l 3.B) . EE-MO fEf%
) 2 P b AR NAFLD /) BUBE U I JiE ROS &
i, MG AEIE MDA & & 5/ BURFIE ROS & 1=
AL REEARRL, SRS T I A 4 2
MDA & B 300, T EE-MO ) & 4% fi M 1 AK T
NAFLD /)~ 5SS R i % F0 - JIE 26 24 MDA 5 & (&
3.C,D).
2.5 EE-MO 423t NAFLD /h R i1 &4k B iE
sy

W 2 fras, M-CK 41 1ML 3% F1 JFE SOD , CAT
M POD G & m T N-CK 4, Mgk EiE S
TR A AR P T S 0 D-LMZH /)N Bl 37 AN

& 2 EE-MO & HE3f NAFLD /G &4 49 B 75 14 60 % 0
Table 2 Effects of EE-MO treatment on the activities of anti-oxidant enzymes in NAFLD mice model

A e VLV EWATIRAL BURASEAL  ARRRHOATHAINAL oh R RPATE A AL R A B
Anti-oxidant enzyme N-CK M-CK D-LM Z-ILM G-LM
& Serum SOD (U - mL™) 2.05+0.20 5.02+0.11a 5.08+0.23a 4.38+0.02ab 2.07+0.02b
CAT (U - mL") 4.98+0.50 11.25+1.23a 11.56+1.01a 6.56+0.78ab 5.25+0.21b
POD (U - mL") 3.23+0.09 8.45+0.49a 9.09+0.88a 7.06+0.98ab 3.58+0.28b
GSH-Px (U - mL™") 11.98+0.20 5.65+0.12a 5.59+0.32a 12.88+2.01b 14.35+1.00ab
JFHE Liver SOD (U - mg") 1.26+0.01 7.32+0.23a 7.36+1.45a 5.25+0.25ab 2.23+0.08ab
CAT (U - mg") 0.32+0.01 3.56+0.09a 3.93+0.23a 2.45+0.05ab 1.02+0.01ab
POD (U - mg") 0.78+0.05 6.32+0.59a 6.56+0.57a 3.98+0.21ab 2.24+0.03ab
GSH-Px (U - mg") 0.25£0.01 0.02£0.002a 0.07£0.001a 0.28+0.005b 0.39+0.01ab

JFAERY SOD  CAT A1 POD %5 M-CK 2041 b
TRFEWZES ., Z-LM AW 1 3E M IE SOD | CAT
1 POD ¥ 5 M-CK 2 A b I 3 F B, 2l
G-LM 4H IfiL 35 #1 AT JE B9 SOD , CAT 1 POD ¥ 4 7
— R, BFRT Z-LM 1 M-CK, G-LM £ T iiE
) SOD . CAT F1 POD & ¥ % & | N-CK £ /K ¥,
M-CK Z£H JiT JJE 01 1fiL 35 79 GSH-Px 3% 1 i 1% T N-
CK 41, B IR Tk £ 4 GSH-Px §i% 1, EE-MO 4b3
J&i , D-LM 20 I A i v GSH-Px {4 5 M-CK 41
TR EES ., Z-LM F1 G-LM 4 fF W F il 7 GSH-
Px 1613 & T M-CK 4, H G-LM 41 GSH-Px {if
PER T Z-LM A, | m A EE-MO AT LUK &
E SR X GSH-Px W& MM I VEFH .

2.6 EE-MO %32 T H/S AR HE £ &

W 4 Jiw, N-CK 4119 /N BRUF 28 A e e Jik
SO HES R, 40 M /N AT, 22 B0 A il R
DL —A- A%, 5 0 4l o] DL XU . = IR AR & 8
JEJG , M-CK 41 /N UL 4= 30 40 B o B0 85 i A2
P FRHES ZK AL, I 20 B R 18 1 P o S5O /s ik 285
FARTE . IFA0 M b R, A ABRAEAE . AR 2 Y
EE-MO 11 2 JiJ& , D-LM 41/ BUIF A S8 A K
JH- 240 1 L0 SR I A8 A RRUE O I & HE S 2K L
JHF- 240 RE A (B 40 Jf o N A — 2 o R /AN G5 1 g
25, Z-LM 2N BT 40— 5 8 04 B 40 iR
AR T AR A A A (] 200 i 5 N A 2 RN AN A
MR 2, HFRAEFIRE AL, G-LM 4L/
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Fig. 3 Effects of EE-MO treatment on ROS and MDA contents of serum and liver in NAFLD mice model
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Note: A. N-CK; B. M-CK; C. D-LM; D. Z-LM; E. G-LM. The same below.

Kl 4 AR EE-MO ATl NAFLD /NSRS JIFRIE R HE 46
Fig. 4 HE staining of livers of NAFLD mice model treated with different EE-MO doses

N B A R A

K5 AIFFE EE-MO AbFF B NAFLD J& BFRE 9 2520 15 (5
Fig. 5 Sudan red III staining of livers of NAFLD mice model treated with different EE-MO doses
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HZEILBEZET(ES),

3 i

NAFLD 7ERR 32 8 52 & Az R A% =, Bl A 0 ft B
A% 7 B FAT B DB, NAFLD 7230 &
R I, AR EE R R B, NAFLD &
10 a PNE I 2 R0 A0 I HE R 249 Oy 25% , 75 7 101k
B P it

“ TR S UE N NAFLD (4 28 i %% 9 HL
il S8 32 . BRI AE I INE 40 Jf i 248 B 5T oY
RE(FH—ATE) il & T — RV &R F A,
55 RFT N EAR L SR N SR R A — Ik AT i A
Bilt 1, Pl 3 R SRS T 0 & A R D S5 A0 N 1
PAE I, B AR 2 NAFLD 5 31 R 1) — />
BRI (Nd,2003) . AWF5EH, 4T EE-MO X
NAFLD /)™ BB Y 4806 38 1952 i, &5 31 & B0 =3 g
VST I FMATFBELLZE ROS F1 MDA R 2 £
NAFLD /)RR RS % A= T 48 4k b & F 1k, EE-MO
BB 5 751 0 A4 51 M b AR AR I 375 0 B O 4 40 ROS Al
MDA WF R, G2 fif S AL W, X 28 B4 Sk W il
SOD CAT #1 POD #4753 #fr it 23, M IR IR B 5=
= RP AR Ak Y T T G RGN, TT RE S A R
WEIES T KA ROS WALR A Y ik 75 238 i 1
It Ak Py i ) 3 P W B O R ROS, A A
Y EE-MO AbFHJ5 |, D-LMAL B 25 1 375 A0 BE 93¢
ALY PE S M-CK 4 B EME2ER, Mk &
FIE ) EE-MO ZEFES | Z-LM F1 G-LM &b 34 if 75
FURE Y 28 840 S Ak P SOD  POD il CAT 1 1

5 M-CK 4 AH LLAT T B A 3, G-LM Ab B4 1l 75
) SOD . POD Fll CAT £ =&K& #| N-CK /K,
SRR S T NAFLD /s UL 35 A I 2 21 4%
A ALY BTG PE R, (B & R R EE-MO Ab #
J& NAFLD /) ELAY SOD . POD HI CAT [l 1% M % T
N-CK 4, EE-MO Jf /A~ J& i & 3% fin SOD, POD Al
CAT TG PEWG B ROS, Zfi /AL ihaa . Ah, ie & 8
F R GSH-Px 3 P£ . EE-MO &b # )5, il
T8 FFF I () GSH-Px 106 1 A Eb AR 7Y 4 & 3% 34 m
GSH-Px &R I 34 28 S b S Ak W) B S0 A= D Ak 8 A
FER) o — PR EE 22 () 2ok Ak ) o3 R I . A IE 1 DL
TR AR R R G AL T 3 &P, GSH-
Px ¢ 5 Hif#E AL GSH X i S Ak &Y 3 T (2 B, e %)
PRAP 4 B B S FL T RE VR . Il v R0 FFE GSH-
Px T HE7E STZ 1% 5 1Y NAFLD K BB Y o i o
ETRE, 25 T W5 HOE Mk 2 ) X KT
(Videla et al.,2004; Wang et al. ,2013) , AR5 K
B, EE-MO &b $H 68 590 5 40 1 14 K 52 5 B ok B X
JINERUIFHE DML 7S GSH-Px 15 PRI T, S R A
W52 GSH-Px A RE7EZZ fif /)N B NAFLD A5 A4 (1) 48
b R CHE R . I Ah  EE-MO & A B
B 22 FIAE T 28 4 U8 TR M ARG = 4, 3 g =
Yy vT BE 38 5 E Wi % 42 3 bR NAFLD /) BUR N 1Y
ROS, 2% fift 2 AL W 38 (K B 195 , 2006 5 95 Fii 4 55,
2007 ; X1 & ¥ MIZE[E 42 ,2004)

B A e A1, ot iR A 38) 5 % J& NAFLD % B
HEJRRY D) — N EE R, 7R — R AT d 2 Ui
i 55 PR AT T O R A i A48 o T e B AR
WAL MAF 0, AFSEE B 28 T EE-MO Ab B
% NAFLD /N, TC . TG \HDL-C . LDL-C #1 FFA (1
o 25 R RS RIS T I TC TG \HDL-
C.LDL-C Fl FFA & 520, X 5 /5 09 i 52 45
B —F(Chao et al.,2014;Li et al.,2013), K.
AEFE A EE-MO A ¥ 5 | FFA & 85 M-CK 41
ZRIRH = F B B EE-MO 45 FFA & & W
FEAR, K P ATE A EE-MO ¥R FE (X NAFLD
/N I 7 P TC TG \LDL-C 1 HDL-C 19 &,
W0 B I A e ) R BR AT LLGE O HE A PHAL
e i — 25 uE 2, iR 25 RAE 52 EE-MO Ab B
AEAT R 3% NAFLD /)N R R 6 i B A Q5
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