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ABSTRACT

The objectives of present study were to investigate the hepatoprotective and
antioxidative effects of onion extracts, Primary cultures of rat hepatocytes were incubated
with 1.5 mM tert-butyl hydroperoxide(t-BHP), potent oxidizing agent for liver injury for
1 hr in the presence or absence of various concentrations (0, 0.01, 0.05, 0.1 or 0.3 mg/ml)
of onion extract. Cytotoxicity and cell viability were determined by measuring glutamic
oxaloacetic transaminase(GOT) activity, lactate dehydrogenase(LDH) activity and
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl  tetrazolium  bromide(MTT) value. Lipid
peroxidation was evaluated using thiobarbifuric acid reactive substances(TBARS) assay.
Effects on antioxidant system were determined by measuring catalase, glutathione
peroxidase(GSH-Px), glutathione reductase(GSH-Rd) activities as well as DNA strand
breaking assay. Incubation with t-BHP alone increased GOT and LDH acitivities and
TBARS concentration but decreased MTT reduction, Onion extracts at the concentration
of 0.05 mg/ml began to decrease GOT and LDH activities induced by 15 mM t-BHP.
Decreased MTT reduction began to be increased by onion extract at the concentration of
0.01 mg/ml. Onion extracts at the concentration of 0.01 mg/ml began to decrease
TBARS concentration induced by t-BHP. Taken together, onion extracts prevented
t-BHP-induced hepatocyte injury and lipid peroxidation. Catalase, GSH-Px and GSH-Rd
activities of hepatocytes were significantly decreased by 15 mM t-BHP for 1 hr
incubation, Onion extracts, on the other hand, at the concentration of 0.1 mg/m! began
to prevent {-BHP-induced decrease in catalase, GSH-Px and GSH-Rd activities. Onion
extracts prevented hydroxyl radical-induced single-strand breakage i dose-dependent

manner when plasmud DNA was incubated with various concentrations of onion extracts
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in the presence of Fenton reagents producing hydroxyl radical. These results demonstrate
that onion extracts suppressed t-BHP-induced cytoctoxicity, decreased viability and lipid
peroxidation and increased GSH-Px, GSH-Rd and catalase activities. Thus
hepatoprotective and antioxidant effects of onion extract seem to be due to, at least in
part, the mncrease in antioxidant enzyme activities as well as prevention from hydroxyl

radical-induced oxidation, followed by inhibition in lipid peroxidation.

Key words: onion extracts, cytotoxicily, lipid peroxidation, antioxidant enzymes, DNA
strand breaking, rat hepatocyte
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FdH# A4 Fol 2FH UdE vlEw C, HEY E, B-712E 2 EYdE 53 22
FAFEDES 84 FHF oF 2REE FA&AUTI(Block T, 1992 Diplock %,
1998) €A Utk | EotEkolie EHHEY dFoZN ok FIE JIAH 4 EA
o dz FEsti Atk Alium FHo &3e ¥ SVl o] FetEkolne F
H FTEYL2H, quercetin, kempherol 59 ZtEkoltrl FX310 (Price $ Rhodes,
1997: Chu &, 2000: Nuutila %, 2003) 53], quercetin® ®3 wvlZolo] 713 wWel £%
FohZ (Patilsh Pike, 1995) &8id Uk &5t A< ¢ DA Jo a3 7HDorant,
1996) Ha=gion] % 4HHE atherosclerosis ¥+ thrombotic disease® 74
(Srivastava, 1986: Kendler, 1987). =& quercetin® Wkol ASAEHAE ZAAZAX
(Mahesh ¢ Menon, 2004) AZF+E& AAH T (Bordia 5, 1975) EIE #F sioh

AB7HA Fohe] =4 g Mgt viAE Add B FES AFELS tEE in vivo
A 3] FYPHUSY TDAE in vitro A2E S oL ¢
FAkst wole] g &3 A9 BEIE uk itk AIZd @ AR AAsE
lipid hydroperoxide) ! t-Butyl hydroperoxide(t-BHP)E o] &3 7' E dxpufick AjAg L
AF FEE9 &, AF A0S A, gadslas 2 ok AESE aHEE dFse
T8 RdE Yol AREHI gl wEtA, FaFEEe] Pat3l 2 R E G9E olel )
AsiA B AFelMe AT A3l dE Sol ¥k 2 Eo] t-BHP o8 fud 7AE

=
3
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4, Ad3d3 @ PA3tEs B0 njXes 98E 2ASIY.C W DNA strand breaking
HHH g o] &3te] UREHE 9 hydroxyl radicald] thek galsl FA3-L ZALsIEG

As B BN

A2k : Supercoilded plasmid pBR 322 DNAYE Rocherlol A, Fetal bovine serume
CambrexAtell 4, HBSS, WME % L-glutamine GIBCOAFIAM FYstiom 7€l A Zuj
Foll 22 AFEF Yty FAo] Yod AGEL Sigma ChemicalAboll Al F¢)3hod
AH&-3t A,



F FE2E - APEE FA2AA AAHE FHE FAdsg AZR A bR
BgEe FE4Z 9 FIE AA, FAMM FFAZTE AHsAT E43 *3E
15ng$ 100 ml methanol(HPLC-grade) 2 1A17t A= wybet 5 2087+ ultrasonication Al A

Ao dAsksich A5de EF FAsY o
3 ¥ evaporationAl# HZEHOo 2 08 g 7t% +A5 9t Methanol ¥%%% 22 dimethyl
sulfoxided] o A-2o]A HASH

el
>

AIEE - (FOYAEZVE YT 673 Sprague-Dawley #3 AEE AYTE
FaTh B APUA AR B2 TAT FFHAL 1799 F/0E AR o

ALl ge A EA

(!

Supercoiled DNA Strand Breaking Assay :

Hydroxyl radicale]l ¢J3F DNA strand breaking< Hiramoto 5(1996)¢] who) olg &
3 Ach Supercoiled pBR 322 DNA®] tdd ko FiFI2EL YL H0(HFFE
0.099 mM) & FeSO«(HF%¥E 0099 mM)S &7 37ColA 1417 i3 ¥ 1% agarose
2 HN9EE AA3%%h ZF DNA band® density:® Scion Image program(Scion Image
Beta 4.02 for windows) & AH&38td &3t

YA el - A E AR S Seglen (1976)9) collagenase perfusion -8 7122 &
o st

3~(4,5-dimethylthiazol-2-y1)-2,5-diphenyl tetrazolium bromide(MTT) assay :

ZHAx e AE 9 F42 MTT#A o8 AAstAoh WdgE AAT ¥+ Mosmann
(1983) 9] Wl utgl MTT assayE AASHAch A MTT#HES HE2TE 100%E 7]
F&t %BMTT ZAE EA AT

Thiobarbituric Acid Reactive Substances(TBARS) assay :

A Ak wjFde] TBARS 728 SATCEAN AAAh WigF Wdde A3
8] 4°ColA 3,000 rpm2 E 587 AARARAL, FEAE Asted FHAAA -20°CAA
B#st4oh, TBARS ¥ %+ Uchiyama$t Mihara(1978) ¢ =¥ & +A3% Sunderman ¥
(1985) 9] wieio] uie} Az 49rEste SA stk TBARS $E& 532 nmollA T3 =%
& &3l ZEE YR AHE-E malondialdehyde FEE E7]8HUH

Ea BA GE NGNS AAst 4£CA 3000 pmeE 5% AHRYFAT, 4
olf

zolg Hile ZHA7A -200CoA B #stAth Glutamic oxaloacetic transaminase(GOT)
22 Reitmans Frankel(1957)9 wiylol wiel &4 8 Lactate dehydrogenase(L.DH)
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AL Vassault(1983) 2] el ot SH A

i Y vuld YRS BSAS EEAHSE Agstel Bradford(1976)9) el o
% 235,

AaEA 9 Eﬁ]ﬂa : Ay %MTT 74, TBARS ¥%, &4 84 ¥ DNA band
densityE2 U ¢ BARNL 22sta) zASIGOH, MEadst AAEHE A Ay ¥
#%e #olE= Student-Newman-Keuls' test® AbE8te] p 0059014 F94E ZAEP

A3 2 &

t-BHPE= A EU cytochrome P450¢] 98] alkoxyl %@ peroxyl radicalZ thAbs ™
(Masaki 5 1989b, Minotti, 1989: 1989: Davies, 1989) ©]2 & free radical intermediates”}
XA #H}NEE MATLEAN (Hogberg 5, 1975: Masaki 5, 19892) Al &4& Z#Hdctn
(Rush 5, 1985) &aA gich whehr, & AgdME ZAxY daeds FE8 5o
t-BHPE AM&3te] Fube) 7HE &3E A3t d¥d ¥=9 ¢H5EF°] t-BHP
2 5 AR &4 9 FFAEe] v s E3E Table 13+ okt

Table 1. Effects of onion extracts on GOT and LDH activites, MTT reduction and
TBARS concentration in primary cultures of rat hepatocytes exposed to
1.5 mM of t-BHP.

Groups GOT LDH MTT TBARS
Onion Extract U/ 2) (nmol NADH (% reduction) (M)

(mg/ml) consumed/min)

Control 5.6+1.22% 187.8+12.30° 100.0+1.33* 3.0£0.35%

0 415+1.73° 832.1+52.81° 4.7+0.34° 13.0£0,55°

0.01 46.545.67° 744.0+65.75" 6.8+1.31° 11.4%0.22°

0.05 30.1£2.53° 512.4+46.67° 17.2+1.82° 8.8+0.44°

0.1 17.0+1.12¢ 336.3+24.42° 79.7+7.08° 5.6+0.50°

0.3 8.6+0.68 207.3+4.57* 90.7+6.15*° 4.9+0.40°

Hepatocytes were cultured for 1 hr mn the presence of 1.5 mM of t-BHP and various
concentraions of onion exfracts except in control group where hepatocytes were
maintamned i the absence of t-BHP and onion extracts. Values are presenfed as the
means+SE derived from four determinations.
abedeyolues 1n the same column with different superscripts are significantly different (p

{0.05).
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s s 4dHFEEol (-BHPI s F2¥® THES catalase, GSH-Px ¥
GSH-Rd @A4el "X E3}E Table 29 2t

Table 2. Effects of onion extracts on catalase, GSH-Px and GSH-Rd activities in
primary cultures of rat hepatocytes exposed to 1.5 mM of t-BHP,

Groups Catalase GSH-Px GSH-Rd
Onion Extract (pmole H:O2 consumed (nmol NADHP oxidized (nmol NADHP oxidized
(mg/m) /min/mg protein) /min/mg protein) /min/mg protein)
Control 109.7+17,03* 48.0+2.84° 325.3+17.82°
0 25.6+2.50° 17.6+1.18° 70.7+8.26°
0.01 345+6.23° 17.4+1.84° 84.0+15.30°
0.05 4152707 21.3+1.66° 105.3+10.75°
0.1 74.9+8.94° 36.0+2.40° 2373427 .93°
0.3 90.7+12.67° 37.1+4.38° 230.7+2543°

Hepatocytes were cultured for 1 hr in the presence of 1.5 mM of t-BHP and various
concentraions of onion extracts except in control group where hepatocytes were
maintained in the absence of t-BHP and onion extracts. Values are presented as the
meansSE derived from four determinations.

abedyialues in the same column with different superscripts are significantly different (p

<0.05).

DNA A719% L o|83d g3z E 5% hydroxyl radicaldl 93 H#X%¥ DNA
A= Pig. 15} Table 3o Jehigit
3 4 5 6 7 8

strand breakinge] ® A&

ro Pk

Lane 1

Figure 1. Electrophoresis of supercoiled plasmid DNA treated with hydroxyl
radical in the presence of various concentrations of onion extracts.

Supercoiled pBR 322 DNA was incubated with 0.1 mM H:O: and 0.1 mM FeSO. in the
presence of onion extracts at 37°C for 1 hr. Lane 1, no H:0z FeSOs and omon extract
addition: lane 2, H.0Oz and FeSO; alone, no onion extract addition: lane 3, 0.0001 mg/ml

onion extract: lane 4, 0.001 mg/ml onion extract: lane 5, 0.01 mg/ml onion extract: lane
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6, 0.1 mg/ml onion extract: lane 7, 1 mg/ml onion extract: lane 8, 5 mg/ml onion

extract.

Table 3. Effects of onion extracts on the protection of supercoiled plasmid DNA

against DNA single-strand breakage induced by hydroxyl radical.

Groups Density (Arbitrary Unit)
Onion Extracts Top Band Bottom Band
(mg/ml)
Control 325+9.3* 1148+41 5
0 971+357° 31.8+2.7°
0.0001 952+267" 38+35°
0.001 946+11.6" 71£4.4°
0.01 794+23.9° 513%20.5°
0.1 572+7.6° 900+11.5°
502457 1002425 4°
5 386+10.5° 1106%26.1

Supercoiled pBR 322 DNA (10 ug/ml) were incubated at 37°C for 1 h in the presence
of 0.1 mM H:zO; 0.1 mM FeSOs and various concentrations of onion extracts except in
control group where pBR 322 DNA were maintained without 0.1 mM H:0; 0.1 mM
FeSO4 and onion extract. The supercoiled and open circular forms of plasmid DNA were
separated on a 1% agarose gel. Values from densitometry analysis of each band are
presented as the meanszSE derived from four determinations,

**2%alues in the same column with different superscripts are significantly different (p
<0.05).

ol 43 Zol TAE dapw gl UduFEHEL t-BHPO &) 458 ZHEA, 74X
AEE Za, AAFAEE AANAY. FH52E9 a3 2 R ZdE st
4, 53] catalased] B4 Z£7F 2 hydroxyl radicald] €3l 28 AsAle] 79
[o]

A7 FHE YAFEEY RS B A3 AFE A el 7S4S
= t-BHP (1.5 mM) &Al3te]l ZFAIXE 0, 0,01, 0.05 0.1 ¥ 03 mg/mle] theks
o GRS EE 147 B¢ dANSEAT HAE EAS AERLS WA GOT
¢t LDH 24 % MTT %22 AAsAL, A2}3tE TBARS ¥ 22 2439 g4t
oAl E3E catalase, GSH-Px, GSH-Rd 24 2 DNA strand breaking assay® 2
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At t-BHP= GOTS LDH &4 % TBARS 58 /Mg on MTT#HS g4
Atk 005 mg/ml o1 v 4352 E Y7t 15 mM F:9 t-BHPo 93 Z71%
GOT % LDH 4% Z&A#H2" 001 mg/ml ol ¥x9 UAF3F2EL t-BHPY 94
a2 MTT &2 7R £3 001 mg/ml ©l4 =9 ¥355E F7HE t-BHPO
93 F7t8 TBARS & FaAA FHFE&EC] t-BHPY o8 fud a4 AF
FaztE GAANAT. 1A 15 mM #%9 t-BHP AHze ZHHXES catalase,
GSH-Px ® GSH-Rd 4 & A3 ZAAZTh Iy 001 mg/ml ol 5= d94FF
E 71+ t-BHPO 93 catalase, GSH-Px ¥ GSH-Rd &4& F7HNgAon 53
catalase ¥4 t-BHP ¥ 7} 7tA F7FAZTE, E¥ hydroxyl radical® A tE
Fenton Al%Fe] EAétol plasmid DNAE ¥33EE% 4 e d g dIAFEEL 5
T 9 EH 2 Z hydroxyl radicalel 98] =¥ single-strand A& A st th

o] 4 o] ZHAE A FlM FutFEEL t-BHPY 93 &28 54, 7A=E
AEE Za, AFRALE T GEHE JAANAIL %3 t-BHP 9s& A€
GSH-Px, GSH-Rd ¥ catalase®] 84& F7HAIZTE o|8 o] ¥9F&E H3 B g
A3 g3e gAkE G4 53] catalased] B4 F7F9F hydroxyl radicald] f&l §x¥
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