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Abstract

Studies have shown that onions exhibit a wide variety of health-promoting properties. The health benefits by the
onion have been attributed to its ability to scavenge free radicals, to reduce blood lipids, to lower blood pressure,
and to inhibit platelet aggregation. This study was performed to investigate whether onion extract supplementation
would affect the blood markers of ethanol-induced fatty liver in rats. Initially, male Sprague-Dawley rats were
housed singly in a room of controlled temperature and lighting and had free access to a nutritionally adequate
AIN-93G and deionized water. The rats were trained for meal feeding to prevent a decline in food intake, as inevitably
observed following an ethanol feeding. After the training period, rats were weight-matched and assigned to the
following three groups: 1) a control group, fed the AIN-93G diet alone (control); 2) an ethanol group, fed the
AIN-93G diet with ethanol at 4 g/day/kg body weight (ethanol); and 3) an onion group, fed the AIN-93G diet
with ethanol plus supplemental freeze-dried onion powder at 500 mg/day/rat (ethanol + onion). All three group
were meal-fed 7.0 g of their respective diets at 0900 h and 7.5 g at 1600 h for 28 days. At 0, 2, and 4 wk,
blood was collected via the orbital sinus and organs were collected following ovemight food deprivation. Both
control and experimental groups continually gained weight throughout the study. No significant differences in the
weights of the liver, kidneys, heart, spleen, and testis were observed. However, the serum level of triglycerides
was significantly increased by ethanol but significantly decreased by onion extract. The activities of serum glutamate
oxaloacetate transaminase (GOT), glutamate pyruvate transaminase (GPT) at 4 wk were significantly increased by
ethanol feeding but were significantly decreased by onion supplementation. However, no differences among groups
were observed in the serum levels of alkaline phosphatase, gamma-glutamyl transpeptidase, bilirubin, and protein.
These results provide that onion extract favorably affect alcoholic fatty liver by decreasing the serum concentration
of triglyceride and the activities of GOT and GPT.
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520 A8E Aol vt American Institute
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Table 1. AIN-93G diet composition”

Ingredient Amount (g/kg)
Egg white 200.0
Cornstarch 5285
Dextrose 100.0
Cellulose 50.0
Soybean oil” 700
Mineral mix 350
Vitamin mix 100
Biotin (1 mg/g biotin sucrose mix) 4.0
Choline Bitartrate 25

"Formulated and supplied from Dyets, Bethlehem, PA, according to the recommendations
of the AIN (I8).
PContained 0.02% tert-butylhydroquinone.
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A]H2-2)7](2,000 x g for 10 min at 3C)Z o]-&, EH A5 2
Eeslth 4 A, A A5, 7+ T2 T8 NE S,

FAE SA8AH-
84 Fe2HE e ﬁi@ WS 283 kit(oHt
=2 3lak

2 T4 HDL fraction
AHAehS o8, 71% % ‘?32 574330t} Non HDL-Z
g 2=ElE2] ALk —% 3 %Eﬂi g Zol| X HDL-Z38| =H &5

A AW (triglyceride) &=+
AAHRIAD.

gL oprHA|oo] Fg A e
& B R gl AR & MeATae 3
< Michaelsson W5 ©]-&3i4 =4 }Cﬂ‘:]'(o]'*]'xﬂok)
GTP} ALP T 94 kit oh S o834 37
sttt el A s = BCA S ©]8-3F kit(Pierce Co.,
US.A)S ol&sir SAstat

SHAzl R At M2|

Ay o] A= Hi A2t 72 means + SD)E L}
ER A3, SPSS package program softwareE ©]-8-3}]
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Fig. 1. Changes in the mean body weights (g) of rats fed a diet
containing ethanol (ethanol) plus onion extract (ethanol+onion) and
of those pair-fed a diet with neither E nor onion (control) for 4
weeks.
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Table 2. Changes in the mean organ weights of rats fed a diet
containing ethanol (ethanol, E) plus onion extract (E + onion) and
of those pair-fed a diet with neither E nor onion (control) for 4
weeks"

Organ Control Ethanol (E) E + onion
(g/organ)

Liver 96 £ 06 104 + 05 104 + 07

Kidney 21+ 02 22+ 03 23+ 02

Heart 09+ 00 09 + 0.1 09 + 0.1

Testis 32+ 03 33+ 02 34+ @

Spleen 06 £ 0.1 07 + 01 06 + 0.1

"Values are means * SD, n = 5.
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Fig. 2. Serum concentration of triglyceride (TG) of rats fed a diet
containing ethanol (ethanol) plus onion extract (ethanol + onion)
and of those pair-fed a diet with neither ethanol nor onion (control)
for 4 weeks.

Table 3. Serum concentrations of triglyceride (TG), total
cholesterol, HDL cholesterol and non HDL cholesterol of rats fed
a diet containing ethanol (ethanol, E) plus onion extract (E +
onion) and of those pair-fed a diet with neither E nor onion
(control) for 4 weeks"?

Lipids Control Ethanol (E) E + onion
(mg/dL)
TG 737 £94% 1116 £ 193' 8987 £ 154"
Total cholesterol 709 + 9.1 674 £ 83 704 + 128
HDL cholesterol 394 £ 90 387 £ 58 434 £ 88
Non HDL cholesterol 315 + 7.1 287 t 44 270 £ 60

Values are means * SD, n = 5.
alues in a row not sharing a superscript differ significantly (P < 0.03).
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Table 4. Serum levels of glutamate oxaloacetate transaminase
(GOT), glutamate pyruvate transaminase (GPT), alkaline
phosphatase (ALP), gamma-glutamyl transpeptidase (GTP),
bilirubin, and protein of rats fed a diet containing ethanol
(ethanol, E) plus onion extract (E + onion) and of those pair-fed

a diet with neither ethanol nor onion (control) for 4 weeks"?
Serum biomarker Control Ethanol (E) E + onion
GOT, U/dL 692 £ 124 1075 £ 151° 830+ 134
GPT, UjdL 360 £ 060 584 + 088 448 = 073
ALP, U/dL 23.03 + 7.07 2733 £ 5.56 2436 £+ 497
GTP, UL 210 £ 2.12 1.86 + 0.28 150 + 0.17
Bilirubin, pg/dL 9238 + 11.14 10774 + 1134 98.03 + 11.32
Protein, g/dL 6.85 £ 148 6.00 + 1.31 658 + 143

Values are means * SD, n = 5.
MValues in a row not sharing a superscript differ (P < 0.05).

d3 GPT T H3 UZ, oehe+, 18]ar ofjehaek
HFEZ 5 A 217 3.60 + 0.60 U/dL, 5.84 + 0.88 U/dL,
+0.73 UdLZ #2453} o] =3 GOT 529} A+
SHA|, thztoll HIshA olghetoll A FoF o Z71E
Sy FHFEES oA H A T3t GPT 57

A ZAAFESS) A A 148 A6S (2007)

=y
[}
]

O Control
A Ethanol a
g 12 |/ @ Ethanol+onion
=) a
D
-
£
=
(@]
(O]
£
=
3 3
0 T T T 1
0 1 2 3 4

Time (wk)

Fig. 3. Serum level of glutamate oxaloacetate transaminase (GOT)
of rats fed a diet containing ethanol (ethanol) plus onion extract
(ethanol + onion) and of those pair-fed a diet with neither ethanol
nor onion (control) for 4 weeks.
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Fig. 4. Serum level of glutamate pyruvate transaminase (GPT) of
rats fed a diet containing ethanol (ethanol) plus onion extract
(ethanol + onion) and of those pair-fed a diet with neither ethanol
nor onion (control) for 4 weeks.

EF total bilirubin T2 T 2] 92.38 + 11.14 ug/dL
oln, JEFSTL 107.74 + 11.34 ugdLo]™, ol ek}
ZETE 0803 + 1132 ug/dLo & Yeh} s A8
Atolol] o] 21 Zfolide] gl



oM e €=

ffo
X,
N
y19
T
N
N
=
>
X
oo

667
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FrolF o AAFdta Bausht B A5 2dstelA = 1. Koo, BK., Chung, J.M. and Lee, H.S. (1997) A study
T4 #olE HHAT 4 gtk T3 GTP, total on the alcohol consumption and nutrient intake in patients
bilirubin, total protein A =T AP Alold <94 with alcoholic liver disease. Korean J. Nutr., 30, 48-60
ol ztol7}b flATh 2. Lieber, C.S. (2004) Alcoholic fatty liver: its pathogenesis

and mechanism of progression to inflammation and
fibrosis. Alcohol, 34, 9-19

of 3. Preedy, V.R,, and Peters, T.J. (1990) Alcohol and skeletal
muscle disease. Alcohol, 25, 177-187

S FEEo] G AT VX e FEFS dolR 4. Lieber, C.S. (2003) Relationships between nutrition,
32} B FHE meal-feeding WHOZE ZE FH7) v & alcohol use, and liver disease. Alcohol Res. Health, 27,
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ojt FH g &2, dler23} 2 o]e) A FoIgh o 5. Amdur, M.O., Doull, J. and Klaassen, C.D. (1991)
B2, FRFEEH oeE S B 0le} A T Casarett and Dull’s toxicology: the basic science of
NGEIAFEETOE 5t H 3TLF O Yol A% poisons. 4th ed. Pergamon Press. New York, U.S.A.,
SHATE Yt FEES 28U AF A Ho AFe W, p.658-702
7] A A3}, @3 2] glutamate oxaloacetate transaminase 6. Mitchell, M.C. and Herlong, H.E. (1986) Alcohol and
(GOT), glutamate pyruvate transaminase (GPT), alkaline nutrition: caloric value, bioenergetics, and relationship
phosphatase (ALP), gamma-glutamyl transpeptidase (GTP), to liver damage. Annu. Rev. Nutr., 6, 457-474
total bilirubin, total protein, total cholesterol, triglycerideS 7. Dey, A. and Cederbaum, A.I (2006) Alcohol and
AgtetA] AAE Ball dulgEEo] deEE f=E AW oxidative liver injury. Hepatology, 43, 63-74
Hs o, NAAsEA AR gz A8T = 8. Griffiths, G., Trueman, L., Growther, T., Thomas, B. and
o AT ARREE 271 AEHAH R AF M RAou Smith, B. (2002) Onion-a global benefit to health.
IF el 939 2ol & HolA] ottt A7) FA= Phytother. Res., 16, 603-615
Zyzye] a5 A0, A, AR, W, 18 5o FACA 9. Jakubowski, H. (2003) On the health benefit of Allium
9491 2ol o] itk 5ol A WEtE 2 ogk sp. Nutrition, 19, 167-168
srollME EF SR 0] FoF R FrtelaL, ole 10. Chen, J.H., Chen, H., Tsai, S.J. and Jen, C.J. (2000)
SR FSETAAE 7 FAAALC] FYHoE A Chronic consumption of raw but not boiled Welsh onion
Ueistth 18y g2ty e S SEE5 ol juice inhibits rat platelet function. J. Nutr., 130, 34-37
o]F o] g1tk GOT, GPT, ALP, GTP ¢ 457 433k 11. Babu, P.S. and Srinivasan, K. (1999) Renal lesions in
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