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Protective effects of Moringa oleifera seed extract on experimental liver injury
in mice

LIANG Hua-feng, = ZHANG Li-li, WU Shuai, ZHU Zheng-lan, = YE Wen-cai, LI Man-mei”
( College of Pharmacy, Ji’ nan University, Guangzhou 510632, China)

ABSTRACT : AIM To investigate the protective effects of Moringa oleifera seed extract on experimental liver in-
jury (acute alcoholic liver injury, carbon tetrachloride-induced acute liver injury). METHODS RT-PCR, West-
ern blotting were applied to detecting the mRNA | protein expressions of ADH1 and ALDH2 in mouse liver tissue,
respectively. The mouse models of acute alcoholic liver injury were established for the determination of ALT, AST,
ALP, LDH, GSH, MDA levels; and the mouse models of carbon tetrachloride-induced acute liver injury were es-
tablished for the detection of ALT, AST, T-SOD, MDA, GSH, GSH-Px, GR levels. RT-PCR for the mRNA ex-
pression detection of C/EBPa, TNF-a, SREBP-1c¢, COX-2, and HE staining for the observation of pathological
changes of mouse liver tissue were performed. RESULTS  The extract (500 mg/kg) elevated ADHI mRNA, pro-
tein expressions without obvious impact on those of ALDH2. Mouse models of acute alcoholic liver injury had re-
duced ALT, AST, MDA, GSH-Px levels and COX-2, TNF-oo, SREBP-1c mRNA expressions, and elevated GSH
level at various doses of the extracts (125, 250, 500 mg/kg) ; mouse models of carbon tetrachloride-induced acute
liver injury, shared reduced ALT, AST, MDA, GSH-Px levels and COX-2, TNF-oo, SREBP-1c mRNA expres-
sions, elevated T-SOD, GSH, GR levels and C/EBPa mRNA expression, and improved liver tissue morphology
when applied with differently dosed extracts (32.5, 75, 150 mg/kg). CONCLUSION Moringa oleifera seed ex-

tract is obviously protective towards experimental mouse liver injury, whose mechanisms may contribute to accelera-
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ting ethanol metabolism, alleviating inflammatory reactions, inhibiting fatty acid and cholesterol synthesis, and im-

proving lipid metabolism disorder.

KEY WORDS: Moringa oleifera Lam.; seed extract; acute alcoholic liver injury; carbon tetrachloride-induced a-

cute liver injury

BRAR Moringa oleifera Lam. SHERAR B K 8 V&
TR, NAATMBOR | BURR | S s, 5T
BB, 3250 TR . BRI, A m A AR
WA, RET R, =, B, SN
HOERAT 5 I FREY SO S AR YH AN AR B I X — Ff g
AR ARIMEG Y, FHZG R AR E SR (A Y Hh
BTN, BROAREAE R R) % 0 T W A HE Rz
HAPR ., bre, e, FEmAs . )8 mo, 4t
gl LA B pi AR AR T BB s O AR i ol B T 2 B
YT A R B 5 45, (R SE SR AR 2 1
HAEHMH, KHitl, ASEE T /N AT R
B /D RSB BT R, BFSTR
FhF- P2 /N B IE R PR3P 4 L LT, ShiRdT
SR O PR R
1 w7
1.1 #h4h  SPF HHEME R WI/NEL, A& 20 ~
22 g, T REBEZEERSHY T, FATIES
SCXK (%) 2008-0002, /N GEFET 25 CfH IR B
Y, BRI 12h (7: 00~19: 00); A
HUOKFNRE, WM PERSE 7 d 537588,

1.2 K% BHAFFRIW R AREA S %, I
B RO R T HE S 12 10 Fe i nok [l 4R 3
W\, BFIK 2 h, ﬂﬁﬁﬁdggﬁ, B 45 . Pierce BCA
protein assay kit 14 H 3 [E Thermo /A ) ; H & R 1
R HASKE R RH 2524 (65 15089) ;
FLER M Al (LDH) . A ¥ (MDA) . A AHEHE
g (ALT) . 4% B%% 2 W (AST) . Bl 7k 8% R iy
(ALP) | BEBELYE AL (T-SOD) . 4 bt H ik
WIEEE (GR) . AW H K A AL (GSH-Px) |
BREH K (GSH) . HE 4357 & 410 [ 5 5t 4
BAEY) TR T, bt CBE A B 1A/1B/1C
(ADHIA/1B/1C) P ik, ¥t & BE B A B 2
(ALDH2) #ii&¥E H £ Epitomics 28 75 /N
Bt B-actin PLIARM A R DUHHFEAY) THA R ;
BRARFRIC L EH R 1o, BRMR I bt /DR 1eG 2
I H € [ Proteintech Group 23],

1.3 ME  MK3 AEEHR W B 26 [E Thermo 23 ] ;
IX51 5] 258 56 B A8 W A H 4 Olympus /A ] ;
RM2235 BIY) R AL A 8 Leica AWl HE K&
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ST RS . PCRAUIA A 25 E Bio-Rad /AH]; BS210S
Y o34 R A 78[5 Sartorius 4] ; 3-18 K %l
ARAFERHEBE O, 2-5 ME.LHE A EE
Sigma /A F]; ULTRA-TURRAX T8 %I4H 415] 3K ML
5 7% % TKA Labortechnik 22 ] .
2 Fik
2.1 HRARA TR D R A L ADHL F=
ALDH2 mRNA ., % @ &k #)%vh
2.1.1 sy sy 24 FUNRBEALS: R X B8 41N
PR P2 4, d 12 B, XA S
10 mL/kgE B oK, BOR B 7 42 I 4 W B
500 mg/ kg IBYIIAI (10 mL/kg) , HR 1K,
7 d, B 1RHEBE 0.5 h, MR F AL/
B, BUIFHE, #2H mRNA, T-80 °CyKA P 1RAF
2.1.2 mRNA FAMM  Trizol FEHUTFLH L LM
S RNA, 246 EE I E 260, 280 nm i K 4k
(I, 8 ODLy . /ODyg s A RNA ¥R =
OD gy, ¥ Fi FEATHLX0. 040, >R H] RT-PCR % 3EAT 3%
Tl SRAEHE cDNA BAR , 3003 SR R 25 2 AR &
yiHH, T NCBI P ot 48 21 o 7% 2% 7 51, Rl H
Primer premier 6. 0 WITHERES 1Y) . ADHI 1F W) 5'-
TTTTGTAGCCGAAGCGATCTG-3", 2 [ 5'-TAC-
CACGGTGTACTGGGAGAA-3', PCR 7= ¥ K &
129 bp; ALDH2 1E [ 5'-GACGCCGTCAGCAGG
AAAA-3', Il 5'-CGCCAATCGGTACAACAGC-3',
PCR 7= ¥ K £ 189 bp; GAPDH 1F [i] 5'-AGGTCG-
GTGTGAACGGATTTG-3", JZ [ 5'-TGTAGACCATG-
TAGTTGAGGTCA-3', PCR F=#) K 123 bp.
SRIG, ik PCR AT 4, RN A 1F K
95 CHIANE 5 min, 95 CAEM:10s, 56 CiB K10 s,
72 CHEAR 10 s, Hh 45 DGR, At 2 SR
95°C 5s, 65°C 1min, 0.11 C/s FHRZE 97 °C, %
FH 5 CHA 1 IRTE, FRRERZ 50 C,
2.1.3 HHEFRBEW  HUEMA RIPA 2% W it
o8, IR A, BCA R EEAHWRE, RH
Western blotting 32 MEA7 S M e e s L 9k, 7%
I, 5% BiIRZE A E IR B 1 h, 4 CIEE—HL
W, FEFEIR B TBST #k# 3 ¥k, 4K 10 min,
ZFIRFE U 1 h, TBST FEPE% 3 K, #id ECL
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KGRI ADHI . ALDH2 & ik, JFHHE K
JEME TP B R AT HE

2.2 FRAFFIBY ;SR IBA AT ) R a9 4E A
2.2.1 @B BRG] 60 HNEUE R R 57
1 RS HERL T A REZH | REAUZH | H R A M4
Bk, ., g, gl 10 B, X, B
RV /N ERE A AR K, R T 4 15 85 me/kg
HREmH, B, b, mRlEd s ES
125, 250, 500 mg/kg & H ¥y, 45 25 & B H
10 mL/kg, #4210 d, RKHEB AT 12 h 25 S A %%
Ko 2510 KHEH 30 min J5, BRXT IR M5 2H /N R
HEE 18 mL/kg 50% LB,

2.2.2 HBURERAGIN  50% ZEEHEE 8 h 5 L BERE
F /s B, o0 BE SR I & O R b B E b, 4 C
3000 r/min F & 0> 15 min B3, I FE ALT,
AST, ALP ., LDH /K~ JA1Z17E A B ER 7K iy 3
51030 s, HilA 10% A BREL K I A1 3 W, 4 C .
12 000 r/minE§.L> 15 min, R TH EP &,
VER ALV IR, AR AR R 1250 S e 20 Bl
GSH ., MDA /K,

2.3 FRAFTFIR I 5T w9 R AL B 5 S P IF ARAS
Reg1ER

2.3.1 #HE HEKAAZE 60 FUNRGE R PEREFE 1
JEIG BRI A X R | BERIA | H R 4 B
YK, B SRR, g 10 2, X4 R
/NERE B AR, HER R E 85 me/kg HE
FRTT, RHCIR, . =il E 32.5, 75,
150 mg/kg $2HY), %L 15 d, KRMEHE R 12 h 28
BAEIK, 55 15 KHEE 30 min J57, X HEL4L/NEUE I
5T 10 mL/kg MG, G Ath 25 20 /)N BRUE s 1 55
10 mL/kg VOEALARMHEHIA R (16 mg/kg) .

2.3.2 HURERAGIN A2 /N BRI I T 3 CCl, B
T 18 h J5 SRERREE, (O IR 2 JF Ryt E
EF‘, 4 °C. 3000 r/min &.[> 15 min Elﬂlﬂi}z, ) &
ALT, AST K-, [AIEHEUFAH S, —3r A 4%
ZRPBERWH R, $IRCA Y R Te A
P, Bk “2.2.27 TR AN, RAEAH
MR R AL BRI E MDA, GSH., T-SOD. GR,
GSH-Px 7K,

2% H RT-PCR % ¥ Wl C/EBPa, TNF-a.
SREBP-1c, COX-2 mRNA # ik, #1F O % [
“2.1.2” T, C/EBPa iF 6] 5'-TTACAACAGGC-
CAGGTTTCC-3", & ] 5'-GGCTGGCGACATACAG-
TACA-3', PCR /“¥K & 187 bp; TNF-a IE 1] 5'-

ATGAGCACAGAAAGCATGATC-3", J% [ 5'-TACA
GGCTTGTCACTCGAATT-3", PCR =K 110 bp;
SREBP-1¢ 1F |f] 5'-TGTTGGCATCCTGCTATCTG-3',
217 5'-AGGGAAAGCTTTGGGGTCTA-3", PCR =¥
K J&E 189 bp; COX-2 iF [ 5'-GCACTTCACCCAT-
CAGTT-3', FZ [i] 5'-AGTTGCTCATCACCCCAC-3',
PCR =¥ K J¥ 375 bp; GAPDH iF |i] 5'-AGGTCG-
GTGTGAACGGATTTG-3', JZIA] 5'-TGTAGACCATG-
TAGTTGAGGTCA-3", PCR P=HJ K J¥ 123 bp,

RIG, Bk PCR ALHEATY 3, ROV A1 N
94 °C HiZA:E 5 min, 94 CAE1E30s, B k30s (C/
EBPo i KR JE 51 °C, 30 MEF; TNF-o 1B kiR
50 °C, 40 PG, SREBP -lc i kiEE 51 C,
28 NMEF; COX-2 B AR EE 60 C, 30 I
GAPDH B KR JE 60 °C, 30 MEI), 72 C it
i1 30 s FRAEAR 7 min 57 W) 8 A 58 42, F W 45
i, W10 pL =47 B BE M BE RS LUK, Bio-Rad
B R R G,
2.4 %it¥ 54 RT-PCR 38 id LightCycler
480 AR AT AL B, FH target/reference HUAH 37N ;
Western blotting Z{ 4% i i Quantity one 3K 4 17 K
M. IrEEEY R A Student’ s t-test HFTGR1T
o, H (xxs) Fom, P P<0.05 fnERA
gt X,

3 £R
3.1 #Ihs+ ADHI #= ALDH2 mRNA., & & &34
e B 1 BN, S3 R4, REYE

ADHI mRNA . BHEX B EFAE (P<0.05), H
X} ALDH2 JC i &5 m (P>0.05)

1.8
1.6 £ WA
- SER T
1.0
0.8
0.6
0.4
02 .
0 1 ]
ADH ALDH
A. mRNARIE

X RE A

ADH

ALDH

B-actin

B. BAXIE

. SXHALEL, * P<0. 05
1 REU3t ADH1 #1 ALDH2 mRNA, ZEHRIERFNT
Fig. 1 Effects of extract on the mRNA, protein expressions

of ADH1 and ALDH2
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3.2 RIE AT &M BEMET A D R R ALT,
AST, LDH, ALP K-Fag%m £ 1 Bos, SXTHEA
Lhdss, fAUZ] ALT, AST, LDH, ALP 7K &7+

(P<0.01); SHEAA i, FEEYI4 ALT, AST,
ALP /KB ZFRE (P<0.05, P<0.01), JFHF, &
FHEZ] LDH APt B &R IL (P<0.05, P<0.01),

F1 REUIXT ALT, AST, LDH, ALP, GSH, MDA kK EHSE (¥+s, n=8)
Tab.1 Effects of extract on ALT, AST, LDH, ALP, GSH and MDA levels (x+s, n=8)

13 il i/ ALT/ AST/ LDH/ ALP/ GSH/ MDA/
(mg-kg™") (IU-L7") (IU-L7") [ nmol + (min-mg) ™! ] (IU-L7") (png-mg™) (nmol-mg™!)
pogicE| — 46.26+6. 18 53.78+6.70 3 373.29+324. 82 6. 06+0. 39 2.23+0.19 2.89+0. 82
HEAIL] — 66.42+10.79"  79.50+10.39" 4 512.42+387.29% 8.95+0.93%  1.93x0. 10"  7.83x1.84%
AR A 85 46.81+9.73* 51.30+8. 09 ™ 3 494. 82+325.72** 7.12+0.61™  2.10£0.10*  4.05+1.41*
PR 20 125 52.74£4. 87 66.02+11.25* 4029. 13+368. 99 7.02+0.77*  2.19+0.25*  7.39x1.80
P a2 250 49.51+7.43 60. 36+5. 57 ** 3 807.45+378.93* 6.97+0.73™  2.25+0.24* 5.57+0.99*
PRI e ) 2 500 44.53£6.92™  55.60+6. 88 3 733.54+385. 83 ** 6.69+0.42™  2.38+0.21* 4.50+1.10™

X ERAL A, ™ P<0. 01 ; SRR R, * P<0. 05, ** P<0.01

3.3 IR AT EWIEMFET A D RTF AR
GSH, MDA K-F##ra £ 1 R, S5X AL
B, BRI GSH KV B FEL (P<0.01), MDA
K RFETE (P<0.01) 5 SRR LA, )
4 GSH /K- T+ (P<0.05, P<0.01), JfH

3.4 RIUY v B AR BE AT A D R R
ALT, AST K-F#y%rm 2 BaR, SXIEAEL
B, MARIZH ALT, AST KFRETHHE (P<0.01);
SRR Ay, BRI K B AR (P<
0.05, P<0.01),

Hr | )i MDA KT FEAR (P<0.01)
*£2 EEUWXT ALT, AST, T-SOD, MDA, GSH, GR, GSH-Px /K FEHZM (x+s, n=8)
Tab.2 Effects of extract on ALT, AST, T-SOD, MDA, GSH, GR and GSH-Px levels (x+s, n=8)

15 it/ ALT/ AST/ T-SOD/ MDA/ GSH/ GR/ GSH-Px/

(mg-kg™") (Ig-L™h (- ™ (Urmg™')  (nmol-mg™) (pg-mg™) (U-mg™) (U-mg™")

pogiE| - 32.62+6. 55 36.02+3.87  285.79£16.59  1.88+0.48 1.50£0.21 1.17+0.22  36.02+3.87
FRERI L - 10 782+1 254" 7 264+897*  230.14£8.09*  5.81+1.01" 1.01+0.15" 0.56+0. 11" 72.64+8.97*
HE AT 85 4598+876 ™ 4 459+477*  260.13£24.00* 3.32+0.53 " 1.23+0.23™ 0.87+0.18" 44.59+4. 77"
BEEFEA  32.5 9383+1249"  7326+671*  248.98+14.26™ 4.62+1.07* 1.14£0.09 0.63+0.14  63.26+6.71"
$RIY) ) H 75 9 157+1479*  5941+693*  257.25+13.16™ 3.97+0.66* 1.20+0.28  0.71+0.07* 59.41£6.93 ™
PEEY 150 7 882+842%  5383+360"  258.99+15.22** 3.62+0.57 1.35+0.16™ 0.83+0.17* 53.83+3.60"

T SR AR, P<0. 015 SRR HES, * P<0. 05, ™ P<0. 01

3.5 RBUY ST RACER B S AR BIA D AT 4R T-
SOD., MDA, GSH. GR. GSH-Px K-F& % 3£ 2
Won, HXTRA A, BRI T-SOD, GSH, GR
K BEFEE (P<0.01), MDA, GSH-Px /K
ETHE (P<0.01); SHEIAIA g, $EEA T-
SOD K4 #E#H (P<0.01), MDA, GSH-Px /K
FRFEREK (P<0.05, P<0.01), JfHwmsl 4
GSH /KW THE (P<0.01), . &ifl&E4 GR
AR ET R (P<0.01)

3.6 B AT AL 5 SIS A RAT AR
TR Hw B2 B, XTRRA/NFUFTEHES)
B KN —, AR, FERIEMT,
FERFARME A e /NS5 1R R 5 ARIZE /N B4
MIHES ZEFL, M BT En A, ik, ERRME T %
(WE TR AN 0T 25 5 AR P Yo B L1 25 6, YL ik
g, AN AR, AR —, /N K ] O

288

KA AR E R RIRIE, PN R HESIZEEL, FF/
FEBRANTE , FFAmAE Py 2 PR s 0tk SR B
AL/ R AR A s /b, AN HES ) F i
SRR, AP A b BRI AN
SN HES R 55 . B0%, 20 N J6 B 5 1 2 i R
B, /AN EEREA TR SR, AR
HeF #8535

3.7 Rty ZACEE 5 LT AR A s R 4148
C/EBPo., TNF-o., SREBP-1c, COX-2 mRNA %k 4
#om B3 o, SXTRRAE, A C/EBPa,
COX-2 mRNA ik i Z L (P<0.01), TNF-a,
SREBP-1c mRNA Fik i ZF+m (P<0.01); SR
IR, $REUH C/EBPa mRNA %3k i35 7t 5
(P<0.05, P<0.01), SREBP-1c. COX-2 mRNA ik
HERAL (P<0.05, P<0.01), JfHh#HlHE4 TNF-
o mRNA Fik B EFFIL (P<0.05),
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B2 REWNAFEALREFZNZMm (HE £8)
Fig.2 Effects of extract on liver histopathology ( HE staining)

4 itig

R T B EEORFh - P U B A 1M 3 2 B AR
BT R, ARSEERRS I T SRS I e L BE
& M 1 (ADH1) HIZ B i & 2 (ALDH2)
mRNA, I EE, RMEZL 74 46 7 /DHR
500 mg/kgfEHU))5, ADHI mRNA | EHFELY E
XN, HX) ALDH2 sZ2ma ANEH & i ml A, B
AFPF LB RE L B2 = ADH1 2235 N3k £ BEAe T
WA, A TTREAR I £ R R A5

ST o, PRSI 43 5 AeU s R 1l
KA AT, Wi Tk A W S R g
Ak, 1 AN R RN 2R AR I S Ty R R A, AT
HANM G TR AE T, XA Rk R AR . R
Foad AL = A . B A DGR (SOD, GR,
GSH-Px) ek 2s | $é k¥ i GSH /K F- 45 4k
G, R, BORFhFIRIUYI BRI AN R R B R
IR 2RI RS PR 5103 /0 BRI 2K 5 A B K, 2R T
ALP | LDH KETHir, 52 30 6 P A A A5 4V
FHEFHZ GSH K, 3R U] 0P e £ 5 I Bt
FALKE, TiFZEZT MDA 7K - (Y REAR £ % g T 3k
ALK RIFEAG, BRI, BOARD PR B 7T B
3T /) SRV 8 e S Ak ST A A 22 R D/ A
JFRE A 4545

FH T DU S A AR 0 IS 78 e T 3 i AR
NI s ELA AR e AR, s ik i
SRS I R AR TR ) il Y 2 e K T 2 A
IR E bR, HIHE R CCl, i &
BRW, HA N (MDA) K WeHLR RS
AR M A Y EILEE (T-SOD) i
FITa1EE R LA T B [ B2 RE T B R
J5f§ (GR) REfEfLE LA BEHAK (GSSH) )&

ORI e H K (GSH) , HE A/ 2R A
M, BiIkAg RS S Ak R &, HoK A A
PUAST AL RE IR R R A H Ik A il
(GSH-Px) IH{PER M GSH HrE LaE 117281k,

ARSEEG R, DS ARGR AT 2K ALT, AST 7K
SETESIN- 1 ¥ N N
fife, [, B2 HUY)AE 0 2% BRACAT 4141 MDA /K F,
1 DUSAALBREL T-SOD 7% 11 F R, 7EBUIgIRAE AL .
YR 2 e A A K i B — @B i
GSH /KF-F R, R IF4HZ GR 6 S, fff GSH &
AR, AT, PTRES R GR TG AR
EHUABT AL RE A G 1004 IO S AR B0 IS BUFE
GSH-Px AU T, 98l BRUXTHT el 548493 1 i
A GSH AUAE, $EE GSH /K5 B W U &
flse Xt /N FRAF LU s BRI 107, 7T eSS R AR RE I
IOV &P

JEECIR 4L (HSC) A S0TE 76 I IE S e, 0
WFEF A AT Ab h 45 25 B2, dlad 7Eis 1
i) HSC Rt 31k C/EBPa W #I7H] HSC H4%H, =W
1 C/EBPa ikl LI HSC''™ | ARSZHG & PR,
BRAFDF L 7T B 2 L C/EBPa mRNA ik,
F BB R/ IN BB 493 1) CR4 1 FH AT g Sl a8
C/EBPo mRNA K3k | #ifil HSC #iE A ¢, [FIAT,
C/EBPa ¥ /& COX-2 W SCEEIH T H 7, mEkmW
COX-2 BEIATE COX-Hi 4 M 38 B, 15 ol 40 i R i
FIRFE ; A< 5256 & B Fh - $2 HUp) ol fiff CoX-2
mRNA Rk & TR, ATiE5HZ2Y C/EBPa ##%
K, mUCHEN, BARFRICPTREH iR
8 C/EBPa mRNA 3Rik | #i] HSC 0% . K&K
COX-2 mRNA kA %,

FEIER G OLT, HLARPY TNF-o 15 PER AR, 1
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D
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®
s
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o
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®
g0 Ry BBy "Ry
MU A goniam g wRa
e SX LA * P<0.01; SEILILLEL, * P<0.05, ** P<0.01

B3 RE4IXT C/EBPa (A). TNF-a (B). SREBP-1¢
(C). COX-2 (D) mRNA FiZHIEMH

Fig.3 Effects of extract on C/EBP« (A), TNF-« (B),
SREBP-1¢c (C) and COX-2 (D) mRNA expres-

sions

RS R E S KERE, MHUARS S0, 4
SCHG L, DS RS BT/ BUFIE TVF-0 mRNA
FEI WA R, P U S Ak A E i R Kupffer 2
JfL R FR 3k TNF-o SR A6 R AN M, 177 BROA Tl 7 42
HUIREREAR LR GE . T g0, BRF TR IW A
A AETE A CCl, X Kupffer ZHI30E . A TNF-

o TR LR YER
SREBP-1c 5 i g i 28
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SPERVIASE, Hadk

IR 18 R W7 1R A B mRNA K3 4 1%
SREBP-1 JE[A i B /N BRUALTE H 9 = R /K - 8 3 1%
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(NLRP3) #ik, %8 SIEZHALE, PBE2mM+70% B4l (25, 50 mg/L) W 0 40 f % 42 8 1k,
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