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LO2 4 bk , e % el e A= Wy H R A BR 23 ) 5 g
W22 (MTT) , b 2E TA Y EARAT IR &) s DMEM
R IR L | IR AR LT 0.25% B ER F I, Gibeo 24
A s TN R E L5 4 i (Alanine aminotransferase
ALT), RA &R =AM (Aspartate amino-
transferase , AST) . %L & it & i} (Lactate dehydroge-
nase, LDH) | 1% 14 %A #% (Reactive oxygen species,
ROS) . %+ e H Ik 1 %A 16 9 1§ (Glutathione peroxi-
dase , GSH-Px) 1 Annexin V-FITC/PI X % 41 jif 7
TR &, m et AR ) TR SR T &P
Z I (Alcohol dehydrogenase, ADH) | Z. 1 Jlii & i
(Acetaldehyde dehydrogenase, ALDH) , % L)
B 4K i (Superoxide dismutase,SOD) | 11 %A f = fiff
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(Catalase ,CAT) . %+ It H Ik (Glutathione , GSH ) F1 4
¥ (Malondialdehyde , MDA ) & il 120 551 &5, I i V1
SAEMARA .,
12 NE5EF

NV 4750E — bk 3G 7246, 56 EMIRIR S
Al ;FC500 i 4 ma A, 55 [ D1 o 2 i JR R A WD
SX-500 & 78R KW, HZAS TOMY /A Al ;En-
Spire B brAL, 5% [E PerkinElmer I {7 A R A W]
LX73 Z0EI S BB, HA Olympus 2 H ;VE-
LOCITY 14R 3 & 0 AL, B AF I Dynamica 2>
A] ;NDA701 At E e BAL, KR VELP 23,
1.3 RIEH*
1.3.1 MR A S OG0 07 20 & E
KRR B KB IR, e 8 SR AR ERBC ) 10 mL, 8
mg/mlL T KM KR R K RV T 7 A
T/ NN, TR ST I DMEM £ 5%
5 IR R WA 2 AT AR e v .
0.22 pum 4 JG T8 1 98 2% X5 5 RO IR R 5 K KA TR
HATILUEBR B, 20 CAAF
1.3.2 LO2 4iMery i 3e  #MdRny LO2 4 i Bl
R RN A 5 mL DMEM 58 2R 35 5 (% 10%Mk
A MLV 1% T 4 B 25 0BT ) 1Y 25 em? 4 3% 7200
i, F 37 °C,5%CO0, I LR B FRR TR R R, 1
LO2 4 g A4 K il A5 5 35 3] 80%~90% i i 1715 4R,
Rige, M 20~30 R4 iR
1.3.3  EokAERRG LO2 40 M iy vk e R
2 B A7 0 2 AR KBS BROR 5 X LO2 4t ffl 7 A
B PERON A2 T 9k S 8 Li SRR AR ) MTT 3 |
AR, W96 fLAR, TEFLANA 100 WL, % N
1x10° cells/mL ( LA T 3 56 ¥ 2k HAZ % B ) 6B R
KW LO2 40 B3 ,37 CH5 5% 24 h, FE S 45
LI 100 L B 0B it 5 8, 18 7o 100 A5 ot 1 26 I
e 439k 0.05,0.1,0.2,0.5,1,2,4,8 g/mlL, X}
HEZH 43 FL M A 100 wL. DMEM 15373 37 CH: 5% 6
h, BEFREE UG W ST FL PR, A Bl 12 46 22 ik
(0.01 mol/L,pH 7.2~7.4, F[a) )5 ¥e 4 2 ¥k,
LA A 100 WL B 12 £5 22 vl A 10 L 24 57
WM 0.5 mg/mL B9 MTT % ,37 CHEFR 4 h,
FEFL TR, LA 150 WL — H EF 60, %5 96
FUMRTEAE 37 °C, 500 r/min B9 GALARIR 5 AL 3R
10 min,, FH A FR 4K 000 A 20 F0 % HR 2 A FL AE

570 nm AL WG BEAE 2 BB A S (D) 1B 4n
AT %

e R B T
AL A 55 5. (% )= v oy a0 B S0

x100 (1)
1.3.4 T RO IROWH P RS 5 5 5 495 LO2 41 i 17 f7
PAER 4% 1.3.3 a9 ik 1 24 fLAR K 5% LO2
YA, IS4 Skt BEZE VRS A RRE T AL R AL
FEFLAPINA 1 L AR ST, AR T 28 VR B
5,10,25,50 pg/mL, ¥ H8 20 FNIP9 RS 2 A FLm A 1
mL DMEM 35333 37 CHi 5% 6 h, W LN WA,
X B AEFLINA 2 mL DMEM 55 3% 58 | 545 40 A
£ AL A 2 mL 500 mmol/L K 15 W ,37
CHiF% 24 h, WsE LO2 B3R, FFH I AST,
ALT F1 LDH 3% F7; J 500 WL i iR £h 22 b 35 vk
M 2 W, — AR 1.3.3 T MTT i 2
A 2RI O A A A T e, — R4 AR T
TR 5 £ 4 45 40 S Y A T TE R B0 A D 1)
Y0 30 5 PO A R AL RIPA 24,4 “C 241 30
min, 10 000 r/min &> 5 min, W4 17K & F-80
COKA IR . BUE & R3O E T VoK%
e, e MR & U B 45 DU E CAT.SOD \ADH
ALDH F1 GSH-Px 1% J7 LA & MDA 1 GSH % & ,
1.3.5 LO2 4iffa /4 ROS & &Ml 2 2% Wang
Hl Lee S5 R (1 7 :059 me A B0, ARG 5% 3
B 1.3.4 AR SR80 AL RIR 5 &
AL 100 WL B R 5 22 vh s vk 2 W, B LA
100 pL 10 wmol/L 4 27,7 4 ¢ e 5 W 2 TR £
(2,7-Dichlorodihydrofluorescein diacetate, DCFH-
DA)BREFE W, 37 CHEH 20 min, K5 FL N RET TR
ek, HIBERR R 22 v I Uk 2 R I—7 43 96 1L
MUTE 8 &% D 485 nm, &K 530 nm 19 5 1F
e AL S R B IF A 3 (2) T A X
ROS /K- (%) ; 75 B — 3 43 FLARCH 2 6 51 & 8 6k
B LR I S5 20 JIE PN 0 £ 5 Y P i B
AXT ROS 7K (%)=

FESL LML T TR |00 2)
T W 4L 20 S E 8 S

1.3.6 L KM KX RS 5 S 1 LO2 40 B 7 1= 1%
FEYUER 40l gR SRS 1.3.4 MR, 5537
W5, S EDTA B9 0.25%)5E i 4k 40 i )5
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A MR TOC R B0 T, FHBE IR R 28 v
VEANM 2 W, A 500 wL 455, R E S A1,
Bifi J5 43 A 5 wL Annexin V-FITC A1 5 L PI,
BRRIRS), E i (20~25 °C) T AR A 40 TR
B 10 min, 7£ 1 h Z N A3 =20 M A 1T 20 g 34
T 1% Gl ARG

1.3.7 BAEGiHtr BTA B LR B A b
WE22” F£on, RIS EE R Microsoft Excel 2010
A1 SPSS 19.0 #AT RN ZR I 2250 Hr, R LSD %
PEATHLIR 2 H H#, P<0.05 N 22 5 B 1 KOF

2 HRESMH
2.1 FER¥ERXT LO2 MHABHI S RN

o B = R S BT R DAL T R M S AR R
o BRI Ty 2 — o WA B R R Y R OK
BE KA EOR IR SIAEH LO2 i 6 h J5, RH
MTT 20022 40736 2R, DAFRAE 5 KO0 IORD >k
R 75X LO2 4 ffl = A B PE RO , 5 R an &l 1 fr
N o

1 AT RUE Y, 50 B A B, Bl 2 T Ko
JIRVe BE A 3G 0, LO2 200 M A7 1 28 55 2% 7 e 1K Y 28
ke, £ 0.05 mg/mL &k T, B R IK4L
1Y) 2 A7 0 B 3 T X B (P<0.01) , $7R
0.05 mg/mL H AR IR A BEF Y42 3 LO2 40
HATE A AE L 3 7E 0.1~8 mg/mL IR EL BN, &
KO R Ak B S Y LO2 4 A7 05 % 5 0 B AT AR e
22 5 AN L3 (P>0.05) , 6 W 1 0T vk B2 09 KB
IRV X LO2 40 7 A= B0 . 7E 0.05~4 mg/
L J5 R RS TR P, R K R AL 1 400 A 7 R 5 0
PR AH FE 22 5 R 8 3% (P>0.05) , Ui W 76 I o i ik
BESE I, R RXF LO2 40 i B JC 4 s 4 L
TCFFPER ; 78 8 mg/ml B, TR KL A LO2 41
G HN 96.19% , 5 X W8 41 4 Lb 3 [ IR (P<
0.05) , 5 [F] Jo 0 Mk J3 5 KO IR AH L, 28 0 3 Ak 1&
MiJe, TORIKAY 2 A DIk . — R Bl R, 24
AT 3 AN T BR 2 75% A RE S S5 vk 3 A
SRR BE ), TEAS R0 T AR B N, 48 oK
B EOR T oK BR AL B 6 h S5, LO2 41 M A7 1% R K
T 96% , it W] T A KR R K R A X LO2 41 i =
A BERIEH R L 2R . W T HEE
KM IO TR AV S5 £ R BE 2% 4 T XTI R % = 1 1Y

LO2 4 M R AP RN, 76 Ja SERH 5 T B ROBE Ik Y
Jo b e 8 PR 5~50 pg/mLL,
22 EARBEHMERBFSHG N LO2 HIEEFE
gz 0b -1

DL GSH kXt B8 B 5% 2 2K 8 BRI 5 K B iy
K175 01 09 LO2 20 M A7 T35 28 0 52 | 45 21 40 1]
2 RN

C okmt 7772 ki
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Fig.1 Effect of corn glycopeptide and zein peptide

at different mass concentrations on viability of LO2 cells
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Fig.2 The effect of corn glycopeptide on the viability
of LO2 cells induced by alcohol
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23.3% , 1% 5B 5 T I°) Rk vk 1 K DIk (P< y! | ol

0.01), & 2 & T[] ot 4= ¥k BE 1 GSH (P<0.05) , Vi
B KB K K AR AT GSH 34 5B H B X0 6 175
S LO2 A AR VER ,  H 3 R R ) £

PR

2.3 EXREKIERBESHRGH LO2 @REKR
PR

2.3.1 BEFEWP ALT R AST i&h 4ii k= %)

T e S (AST AL ALT) HAFAE T4,
>4 240 527 3 0T 4 B TR £, o AST AT ALT
FE TR M A, A 8% % Wb 5% A NS 1 T e
I, AST A1 ALT BB LO2 40 M5t 45 1) 3 2245
B, TR 5 00 40 B B 1 b T LA 3 A A 0
FEW T Y ALT A1 AST it I 5 247 PFAl 25 2R an 1A
3 4 Fis
g 3 4 froR, SIS LO2 4 A 45

FEW T ALT A1 AST 3% 1 4 513 m T 5.09 A1
8.35 1% , W1 LO2 21 M 5 R 2 i & 32 21 1 ™ 5
RN,k — &5 At 3 — 2 UESE T 500 mmol/L P S X
LO2 4t g i 15 P00

SRR A, FORBEIR oK IR GSH 3
DA S A 7 =S ) T 5 R W ALT B AST &
T TR, U HIRAE 25 pg/mL R HKRE T, EX
B KA T FUE ALT A AST 3% J7 BRAIKE 1E % K,
H ALT By R ARACR W28 T RV B2 A9 GSH, Ui W
T R IR LO2 20 M (7% 15 RS 45 45 HL A PR B Rk
Sl ALT F AST It i A
232 KiFEWh LDH W& )1 LDH F#4 T i A 4
i e — L2 5 R AZ A0 AR 2 SR 3 4 B B
FRWT B I, LDH ke 2 40 i 2 1 1 ) — A 2 i
FEART, FORBHIRXHIORE 15 2 45405 19 LO2 41 i b5
FRWH LDH 35 152 an il 5 fos .

e s Fras, 5xF A A B A LDH 1
% 1 2 8 (P<0.01) , BB 500 mmol/L ¥ 4%
(T T LO2 20 s Bz Bt i fid 1 7 LDH A9 T
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Fig.3 The effect of corn glycopeptide on the AST activity

in culture medium of the LO2 cells induced by alcohol
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Fig.5 The effect of comn glycopeptide on the LDH

activity in culture medium of the LO2 cells induced

by alcohol

M 6 AT LUE Y, 55 B4 AH Eb , B 78 4 40 g
W MDA % & i 3.64 nmol/mL ¥4 fil ] 6.43
nmol/mL, 1B A% & AL A = 4= B ad & ROS H
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T MDA & f 2 55 s K R Ak, R A i
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Fig.7 Effect of corn glycopeptide on ALDH activity
in alcohol-induced LO2 cells
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Fig.8 Effects of corn glycopeptide on the ADH activity
in alcohol-induced LO2 cells
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M7 ATUES, SXEAMHL, Ry
ALDH i Ji i 25 F& I (P<0.01) , FEAIR T 29.94%
Vi BV RS SR AR AR = ) O & TE LO2 41 i P M
L, SR HE n Zs W IR ZORE 1A T g i % LO2 4
() EEPERON G5, H LB A YiE 215 5 g I
Do DA E A R R T S A A A A L A B v
&R 25 pg/mlL B, R KRN K R Y T 1
ALDH i J3 #3531 (P<0.01 ), 1l 46 130 v 21
Fil N ,GSH X ALDH {5 73 A3 7 A5 i 35 1 52
P, R ORME K AT DLl i 48 = ALDH /35 g 1
B BESR LO2 44,

M8 ATLIE M, SXFMAM, S
ADH 1% J1BEAIK 21.66% , 1361 500 mmol/L 15 4 1
FHLO2 4 e , 53 LO2 41 i 8 Ak K 1 g
IR B B T WS X LO2 4R g dE RN S
REALZH A EE , 5 VR B 25 we/mlL 19 K B KA
T KK ADH 36 J7 9% 5 2 1E 5 7K, 17 R 6 e
FE VL B, GSH Xt ADH 1% 1 3% A7 7= A= b & M52

ZEA LA AT, TR ORI 3 K G o 4 5

LO2 409 & ADH 1 ALDH 5 /7, fin i 1 7 4% 4
AR, A T IRE B AR ™ Wy X LO2 40 i Y
REPERLN |, 1 [F] e BE GSH B8 MLRR . bl fig
5 E KB B KRS & Glu.Leu . Ala 1 Pro &
(W% 3CHR[10]) , 31X 4 Fla LB A AR 7= nT
DL TCA 1 5 FN 4 kr 44 07 W BE S5 7 39 58, A
NADH #| NAD* (Y F-A= #BE hn ¢k , ADH ¥% 77 %% |
PHR2 i GSH AR R R AR B AL, KA BT A4k
F14) 3 T A TP S X S T 400 L ) SR Ak B 45, T ik
RS AR AR, 1E— 25 UL 34 in ADH A1 ALDH
T 702 FORBE IR ORI RS 15 = 50405 1 LO2 4 i 1)
FEHHZ—,
23.5 4 GSH & & Myt b miig h1 £k
UK RS 375 S 03 1 LO2 4 P9 i GSH &5 it
Pl K CAT.SOD H1 GSH-Px % J1 2 m ¢ 1 Jr
N o

F1 EXRBERIIHEG LO2 A CAT.SOD.GSH-Px i& /171 GSH & £ K5
Table 1 Effects of corn glycopeptide on CAT, SOD, GSH-Px activities and GSH content in alcohol-induced LO2 cells

485 GSH 4=/ CAT & 71/ SOD & 71/ GSH-Px & 71/
pmol - 1. U-mL™! U-mL™! U-mg! % 4§
it 8 40 15.72 +2.25 60.99 + 11.41 188.28 +20.32 490.11 +37.5
B 10.24 + 1.00%* 36.07 £ 7.93%* 114.73 +£20.42%* 190.54 + 17.49%*
GSH 5 pg/mL 1142+14 38.96 + 11.88 141.58 +32.23 389.06 + 51.04"
GSH 10 pg/mL 10.44 + 2.87 44.16 £5.71 142.31 +£26.1 399.45 + 48.97%
GSH 2 Spg/mL 11.83 £3.25 46.6 + 12.91 162.13 + 28.44%& 405.57 + 66.15%
GSH 50 pg/mL 14.28 £ 3.2%¢ 52.47 £ 10.93% 177.32 + 20.52%¢ 478.09 + 29.81%¢
E RS pg/mL 10.53 £2.86 38.86 +9.02 140.15 £ 16.91* 309.29 + 30.82%
E KA 10 pg/mL 11.4 £3.76 40.17 £ 5.89 150.2 + 12.29% 339.43 + 14.2%
E KK 25 pg/mL 14.42 +2.08% 46.18 + 8.28 163.98 + 29.7%¢ 388.51 +40.37#
E Kk 50 pg/mL 14.35 £ 2.86" 52.72 + 10.85% 165.83 £ 17.37%¢ 396.75 £ 24.28"%
E RS pg/mL 10.62 +3.24 43.59 £ 9.69 1432 +21.9% 361.73 +23.63"
EARFEA 10 pg/mL 12.5+2.19 43.67 + 8.37 148.77 £ 20.76" 374.84 + 12.31%
E R HEAK 25 pg/ml 12.67 £ 1.57 48.7 +7.56* 167.12 + 28.27%« 401.08 +24.81%
E R HEAK 50 pg/mL 15.33 £ 1.46™ 60.9 £ 5.3 182.68 + 20.57#« 488.42 + 14.42#80

TE e 500 WA AH e 22 59 0 25 (P<0.01) ™. 550 B 21 AH T 22 5 Bt 25 (P<0.01) % 55 0 IR AL AR b 28 5 AN 3% (P>0.05) . 5 oK ik 4l

AR 28 51 825 (P<0.01) % 5 R BRALAH FE 28 53 12 35 (P<0.05) ™. 5 R KA AR HE 28 5 1 3% (P<0.01) .

1A, SXEAME, 4 500 mmol/L
WK E S5 ,LO2 4 N GSH & & DA & CAT.
SOD #l GSH-Px i 71 ¥J#k & Z %A% (P<0.01), 43

WIFEAL T 34.86% ,40.86% ,39.06% ,61.12%, i
500 mmol/L ¥ ¥ % 5 LO2 41 g 5 4 K & ROS,
ROS #1iil T7 P A AL BB 15 71, I AE T GSH, fifi 41
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2 KB BRI B 3 SR LO2 69 1R 47 2R 19

JitL &b F AR BORAS . F WA P HepG2 4
JHL Ay Y A A 475 A 7R B 45 30 T R D G 4 R

M 1 A LUA N, SRR {50 pg/mL
() K BE AR GSH 7% 5 B i 38 14 i 22 1 % 7K
E BT iV B2 R 50 pg/mlL B, Hﬁﬁ“ﬂiﬂé CAT 1%
FIHEE R IE R K-, 430 H I B i vk B ) K K
1 GSH 1 22.68% 1 23.37% ; £ Ji & W & N 25
pg/mL B, KRB BR ALY SOD & J7 L A 4 =
45.66% , 43 Lb [R) T 6 e B K K KA GSH 5
2.73%H 4.35%.,

2 18T LA 7RI R EEV , FoK
BERK | F K BKFT GSH ¥4 0T DAAR i 25 46 5 W A 5 =
Wi B9 LO2 4 N A9 GSH-Px 7if /1, H.76 i i ik
£ 50 wg/mL I, T OKHH IR ) £ 8 20O 5 [m) oT
W GSH A, *&E%%Tl—lﬁmﬂ&f;%ﬁ*
ik, GSH-Px ¥4 H,0, W75 % GSH #i 12 5
GSH ZH 4R GSH L) 78 2 | i GSH-Px 1 J1 ¢
i, M ZE A B S, B R RER AL SR T 9 BE
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Protective Effect of Corn Glycopeptide against Alcohol—induced LLO2 Cells Injury

Wang Xiaojie, Tong Ling, Liu Xiaolan
(Heilongjiang Key Laboratory of Corn Deep Processing Theory and Technology, College of Food and
Biological Engineering, Qigihar University, Qigihar 161006, Heilongjiang)

Abstract In the present work, the protective effect of corn glycopeptide intervention on alcohol-induced injury of LO2
cells was studied, and the possible mechanism of corn glycopeptide antagonizing alcoholic liver cell injury was investigat-
ed. The results show that compared with the alcohol model group, corn glycopeptide at 50 pg/mL remarkably increased
the activities of alcohol metabolism enzymes (ADH and ALDH) and antioxidant enzymes (SOD, CAT and GSH-Px) as
well as GSH content, decreased ROS and MDA levels in damaged LO2 cells. These results suggested that corn gly-
copeptide could enhance cytomembrane structural integrity by promoting alcohol metabolism and enhancing antioxidant ac-
tivities, prevent the leakage of liver enzymes (AST, ALT and LDH) and reduce the percentage of early apoptosis and
death of LO2 cells to achieve the effect of protecting the LO2 cells induced injury by alcohol.

Keywords transglutaminase; corn glycopeptide; LO2 cells; alcohol metabolism enzymes; apoptosis



