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Effects of Onion juice on Ethanol-Induced Hepatic Lipid Peroxidation in Rats
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Abstract

The effects of onion juice on ethanol-induced lipid peroxidation were studied in rats. The contents of thicha-
rhituric acid (TBA)-reactants increased significantly in liver of ethanol (4mf/kg/day) administered-rats. The
activities of serum alanine amingtransferase and alkaline phosphatase increased by ethano! admimistration
compared with control group, but alterations of antiexidant enzymes activites in liver of ethanol administered-
rats were not significant vs contref group. The glutathione contents in liver decreased by ethanol, whereas the
glutathione levels increased in ethano! and onion juice group compared with ethanol group. The contents of
hepatic TBA-reactants and serum aminotransferase activity in ethanol group were reduced by onion juice
administration. in these results, increased hepatic TBA-reactants of liver in ethancl group might be due to dec-
reased glutathione contents in liver. Reduced glutathione (GSH) plays an impertant roles in the liver in several
detoxification and the reduction of lipid peroxides. So the protective effects of onion juice on ethanol-induced
increment of TBA-reactants may be due to the increament of glutathions content. The glutathione depletion by
ethanol was an important factor of ethanol-induced cell damage, and the prevention of onion juice to the glut-
athione depletion reduced by ethanol may be an important factor on the protection from ethanol-induced fipid
peroxidation in rats.
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Table 1. Experimental diet composition

Croups Deit composilion
co basal diet* - -
Q) basal diet+ onion juice” -
AL basal diet - +ethanol*
AO basal diet+onion juice + ethanol

Y Omnion juice dosage : 4ml/kg bw/day
»Ethanol dosage @ ethanol 95% 4ml/kg bw/day
»Basal diet * Standard diet

A& 16417 Fok B/ 32 S5 A 7]

22|

]

2 Zq el ole] YRl Sel o] EEE shE 250
mM surcrose = T8t 50mM Tris-HCI buffer (pH7 4)8
7}A] 2 polytron homogenizer2 w3 214 2w}

o} alalFA 8 700 xgell A 10%, 15,000 % goi A
158 Sot 414 Rl gt thg thA] 105,000 x goll H 147
et 2441 2e]5bod mitochondria®&, cytosol ¥-3-8-

I:Oi-
r-l

s1gi el Cytosol¥-8-2 xanthine oxidase, superoxide dis-
mutase, glutathione peroxidase -4 &2, mitochondria-
W2 catalase A ZH 2] Ao r Ab&sigat

ol A YAe g Hg Belsie] asparate amin-
otransferase, alanine aminotransferase % alkaline phos-
phatase &4 &7 o] B4 9o % AEalodrt

=

o
kr
e
0z
B

Zh#A % xanthine oxidase?] #A-2 Downey 9
k@ gyperoxide dismutases) B4 2 Crapo £2 b
W catalases] THAI-E Abei] ™, glutathione pero-
xidase2] ¥4 2 Flohe £2] vidl've 7 24 8)¢v}

g9 A F asparate aminotransferase (AST), alanine
aminotransferase{ALT) g alkaline phosphatasa (ALP) &

A X E24 A4 A (Hidachi 747)& o] &3ked AST
2 ALTT; Reitman®} Frankel®] #@b™ aikaline phos-
phatase TietzHHg e 2 2319 o}

ENE DotEX|E,
groups| ¥ X
FAabs A A o gheke malondialdehydesd-3 thiohar-

bituric acidZ ¥] WA k&= Buege S8 vb™, slutat-
hione?] &8k Tietze] DTMB-GSSC reductase recyci-
ing 9, sulfhydryl group $-3F-2- Habeeb 32| yhsi

glutathione, sulfhydryl

ST HE W AETL R DH

Al el ghekl Lowry 2-2] ub el w2} bovine
serum albuming EFEF2 2 sled Exslgoq, &
A A e Bl student's t-lestE o] £-8hod
Az Rt



752 wpalal
23 Y nFE
onlE0| EFof WA aspartate aminotransier-

ase, alanine aminotransferase 3 alkaline pho-
sphatase2| Aol Dj&|l= &

el oFFE @ml/kg/day) 8 o g2 (4ml/kg/
dayrs 33 -2 6571 So] T @RI AST, ALT T ALP
sHA7 2] W Tabie 29} 2k,

ol Tof Fo] WAE AST, ALT 2 ALPS] 3hA
AT Hobd Aoyt glolond oletd s
ASTEA o] 35 Bl 670l 4], ALPELAE 65 o4 A4
+°ii H)&he] HojslA Erhedel. 2ejuh ALTREAL 9

% abgel ulste] Frbe Hgl ot fo4 & et
WA= ghodet.

B oo oputs B E T Lala) ASTEA S 3
2, 6500 ol Bg Fof ol ulste] Fo A& glule
v uhe b B el on), ALPEA-E 6504 192,
40+ 35.90unit/ 100m! serum2 2 o 5h 8 ool u)
shel $-20Ad glA %}/‘a‘é’*v}ﬁhﬁﬂr (p<0.01).

A% kg 4amle] &L 3‘r & 677k 3 of

ol & ol zbaa B4 21 TR 4uz] 24
AST, ALT 2 ALP2] g 0] s} T8 Aold B
olA fighedl ol fahgol v Yol ALgHE
27| Zhf A (EEa o] Mok 24he o)A o
&AL AR

;io e

O

#FW o G2 (4mi/kg/day) FE R TrF A £ R
E2 olgEm gl UASF AST, ALT 2 ALP 34 o]
-2 oii

A m— e ufsha A3

glom, B g Fa= AaBel AsARE
of A= el AT A% Eabo] PE T
= A& H85e] Fle Aoz AR

2nSo| ZExEE L] IAMEX|E geto] ojxjs Yot

bl

WA el FmZ (4ml/kg/day) B ol & (4mi/kg/
day)s 3F H& 63k ol & @A F A
Gl 5h= Table 33} 2t

A E FolF 7 TBA ¥R AL ESE 35 Y 6
FollM AAZ HTHE Aol S Bola] ehghed, o
%% -'%oqv:%:a 35 % 6ol ArEel Hlste] 2]

b ubEhgch @B ARe gD 2T
e ﬁwﬁ/ﬂ AT ek 259 3 GBS (<0,
01) ek on] 63l E ol Fol Tl Hlshe] 4
o5 s,

e

Table 3. The contents of thiobarbituric acid(TBA}-reactants in
Yiver of alcohol and / or onion juice administered rats

TBA-reactants ImM/ g liver)

Groups —
3 weeks 6 weeks
co 0.48+0.03 0.48+0.03
) 0.50£0.05 0.51+0.04
AL 0.55+0.02%* 0.61+0.02**
AC 0.472£0.06 0.53+0.01"

* See the legend of Table 1
Alcohol (AL ; 4mi/kg/day} and onion juice (O) ; 4ml/kg/
day) were administered everyday by gastric intubation. After
the designated time, rats were sacrified by cervical dislocati-
on and TBA-reactants were determined by methods of Buege
et al. Details were described in materials and methods. Vai-
ues are megn = SE of 10 rats per each group

** 5 0.01 vs control group, "p<0.05 vs alcoho! group

Table 2. The activities of aspartate aminotransferase(AST), alanine aminotransferase(ALT} and alkaline phosphatase(ALP) in

serum of zlcohol and/or onion juice administered rats

. 3 weeks
Enzyme activity N
(U/?OOFTI' SE‘rUm) cOo* OJ AL
AST : 145,17 14315 185.869"
+£21.19 +19.04 +25.69
ALT 64.16 62.17 74.58
+13.79 +18.63 + 9.40
ALP 165.25 158.47 202.09
+20.74 +21.61 +£19.85

*See the legend of Table ?

6 weeks
AQ cO Q! AL AQ

160.34 142.93 146.81 242.30* 217.84
+123.32 +12.74 +18.65 *+29.57 +13.20 .

70.87 64.44 65.56 89.38 74.43

7.60 + 7.86 + 9.85 +17,13 £10.27
17817 163.00 162.97 282.00%* 192.40**

+19.68 +37.42 +£25.44 +39.03 +35.90

Alcohal (AL ; 4ml/kg/day) and onion juice (O] ; 4ml/kg/day) were administered everyday by gastric intubation.
After the designated time, rats were sacrified by cervical dislocation and enzymes activity were determined by enzymatic methods

described in materials and methods
Values are mean =+ 5E of 10 rats per each group
*p<0.05, p<0.01 vs contral group, and **

p<0.01 vs aicohol group
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Table 4. The activities of xanthine oxidase, superoxide dismutase(SOD), catalase and glutathione peroxidase(GPX) in liver of al-
cohol and/or onion juice administered rats

3 weeks 6 weeks
Enzyme activity e e
cO* Q] AL AD CcQO Q) AL AQ
Xanthine" 47.21 38.43 - 45.44 40.21 42.57 39,25 44,75 40.78
oxidase +4.41 +5.14 £4.27 +3.14 +5.24 =4.21 +5.17 +4,22
S0 19.17 18.98 18.12 20.47 19.50 20.19 23.83 20.26
+0.87 +1.12 +0.91 +2.05 +7.78 +1.41 +1.28 +1.88
Catalase” 1196.31 1224.42 1M18.17 1314.14 1116.03 1157.72 1276.82 1125.73
+35.83 +37.41 +29.52 +42.84 +44.52 +47.73 +78.24 +68.82
GPXY 44532 465.41 402.14 425.21 432.41 A57.12 417 .54 409.26
+21.52 +19.24 +16.72 +11.53 +14.74 +15.13 +£6.22

+24.26

*See the legend of Table 1
Alcohol (AL ; 4m!/kg/day) and onion juice (O ; 4mi/kg/ day) were admiinistered everyday by gastsic intubation.
After the designated time, rats were sacrified by cervical dislocation and enzyme activities in liver were determined by methods
described in materials and methods
Values are mean:+5E of 10 rats per each group
" mu/g protein, Pu/mg protein, ¥ mu/mg protein
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Table 5. The contents of glutathione total sulfhydryl group (total-SH) and non-protein sulfhydryl group (NP-SH) in liver of alcchol
and/or onion guu:e admmnstered rats
3 weeks 6 weeks
Content —— e =
co* o) AL AQ co Q] Al AQ

Glutathione™ 52.64 54,12 39.91% 58.35"" 52.78 1.54 41.38% 65.74""

+0.80 +1.27 +1.81 £3.45 =262 =2.57 +2.51 +2.22

Total-SH group?” 52.60 52.12 37.67% 56.017 5116 51.24 46.09 54.08

+0.75 +3.27 +3.96 1:6.02 =2.32 +2.58 +3.28 =274

NP-SH group™ 5.17 5.32 3.26% 6.56"" 512 512 4.08 6.55'

+0.34 +0.45 4:0.18 +0.47 +0.47 +0.57 +0.44 L0.53

* bee the legend of Tab!e 3

Alcohal (AL ; 4ml/kg/day) and onion juice (Q) ; 4mi/ku/day) were administered everyday by gastric intubation
After the designated time, rats were sacrified by cervical dislocation and the contents of glutathione, totai-SH group and NP-SH
group were determined by methods described in materials and methods

Values are mean +5SE of 10 rats per each group
* 1< (.01 vs control group, and 'p< 005,
“uM/ g liver, “uM/mg protein
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