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Protective Effect of Onion Wine on Alcoholic Fatty Liver in Rats

Juyeon Kiml, Yunjung Seol, Joong-Hyeop Parkz, and Sang Kyu Noh'

lDepartment of Food and Nutrition, Changwon National University
“MalGeun Naeil Co.

ABSTRACT This study was designed to investigate whether consumption of onion wine can reduce serum biomarkers
of ethanol-induced fatty liver in rats. Male Sprague-Dawley rats were initially trained for meal feeding to prevent
reduction of food intake. After the training period, rats were weight-matched and assigned to the following three groups:
1) a control group fed a control liquid diet containing maltose-dextrin, 2) an ethanol group fed an ethanol liquid
diet with 95% ethanol, and 3) an onion wine group fed the same ethanol liquid diet but containing onion wine extract
at 1 mL/d/group. All three groups were fed daily for 6 weeks. At 0, 3, and 6 weeks, blood was collected via the
orbital sinus following overnight food deprivation and terminally organs collected. Blood lipids and transaminase activ-
ities significantly increased in the ethanol-fed group but significantly reversed in the onion wine-fed group. The hepatic
levels of fat and cholesterol at 6 weeks were significantly elevated by ethanol administration but significantly reduced
by onion wine. These findings indicate that onion wine may ameliorate ethanol-induced fatty liver by lowering hepatic

and blood lipid levels.
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Table 1. Lieber-DeCarli diet composition
Amount (g/L)

. 1

Ingredient Control  Ethanol Ethanol+OW
Casein 414 414 414
L-Cystine 0.5 0.5 0.5
DL-Methionine 0.3 0.3 0.3
Corn oil 15.7 15.7 15.7
Olive oil 28.4 284 284
Safflower oil 2.7 2.7 2.7
Maltose dextrin 99.2 8.7 8.7
Cellulose 10.0 10.0 10.0
Mineral mix 8.8 8.8 8.8
Vitamin mix 2.5 2.5 2.5
Choline bitartrate 0.5 0.5 0.5
Xanthan gum 3.0 3.0 3.0
Ethanol (mL) - 67.0 67.0
Onion wine (OW) extract - - 1 mL/rat/d

"Basal diet was formulated and supplied from Dyets (Bethle-
hem, PA, USA) according to the recommendations of the AIN.
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Table 2. Changes in the mean body weight and serum levels of cholesterols, transaminases and other fatty liver-related biomarkers

of rats fed a diet containing either

ethanol or onion wine (OW), compared with pair-fed controls

Biomarkers Control Ethanol Ethanol+OW
Body weight 0 wk (g) 308.1+7.0" 306.7+5.9 308.8+7.8

6 wk (2) 404.1+7.72 356.8+5.9° 353.6+7.0°
HDL-Cholesterol (mg/dL) 31.82+2.59¢ 45.61+3.47° 39.13+4.07°
Non-HDL cholesterol (mg/dL) 26.16+3.61° 55.33+8.26" 36.26£4.37°
ALT (U/dL)” 6.46+0.83° 13.31£1.63° 9.11£0.47°
AST (U/dL) 3.17+0.61° 19.39+5.46" 6.26+0.60°
ALP (U/dL) 3.024£0.51° 5.79+£0.81° 3.18+0.72°

)Values are expressed as means+SD, n=6.

Values in a row not sharing a superscript differ significantly (P<0.05).
 Abbreviations used: ALT, alanine transaminase; AST, aspartate transaminase; ALP, alkaline phosphatase.
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Fig. 1. Serum concentration of triglyceride (TG) of rats fed a
diet containing either ethanol or onion wine (OW), compared
with pair-fed controls. Values are expressed as means+SD, n=6.
Means at a time without a common letter differ significantly,
P<0.05.
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Fig. 2. Serum concentration of total cholesterol of rats fed a diet
containing either ethanol or onion wine (OW), compared with
pair-fed controls. Values are expressed as means+SD, n=6. Means
at a time without a common letter differ significantly, P<0.05.
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Table 3. Hepatic levels of total lipid, cholesterol, phospholipid, and a-tocopherol of rats fed a diet containing either ethanol or
onion wine (OW), compared with pair-fed controls

Liver Control Ethanol Ethanol+OW
Weight (g) 8.99+0.35°"? 9.56+0.18" 8.91£0.43°
Total lipid (mg/g) 83.5846.79° 139.86+19.62° 103.08+11.18"
Cholesterol (pumol/g) 4.64+0.37° 9.61x1.07° 7.33+1.67°
Phospholipid (umol/g) 24.032.55 31.01+4.18° 28.5243.48°
a-Tocopherol (nmol/g) 80.15+9.66"° 112.28+10.39° 108.41+11.32°

DValues are expressed as means+SD, n=6.
?Values in a row not sharing a superscript differ significantly (P<0.05).

Table 4. Hepatic levels of fatty acid of rats fed a diet containing either ethanol or onion wine (OW), compared with pair-fed
controls

Fatty acids (pmol/g) Control Ethanol Ethanol+OW
Palmitic acid (16:0) 17.87+4.04°% 25.40+5.84 17.10£3.22°
Stearic acid (18:0) 13.06+0.62° 15.08+0.51° 15.33+0.90°
Oleic acid (18:1) 19.65+3.39° 53.05+5.96" 32.78+6.78"
Linoleic acid (18:2) 17.05+£2.21° 37.68+6.35" 23.74+6.80°
Linolenic acid (18:3) 0.30+0.09° 0.85+0.19" 0.560.17°
Arachidonic acid (20:4) 17.14+0.67° 20.89+1.69° 19.34+0.81°
Docosahexaenoic acid (22:6) 2.12+0.09° 3.15+0.31° 2.72+0.28"
Total 87.19+9.78° 156.09+18.05" 111.58+16.39"

"Values are expressed as means+SD, n=6.
?Values in a row not sharing a superscript differ significantly (P<0.05).

a-tocopherol FEE X7 HT} o &S AFH3 F & o  of

TolA Ao R FTbegl oyt GH FF o Qg A

o] YEA] e2ktH(Table 3). €22 WA H o= 413 2 AFoNA = FFHE o] &3t FutFo AV ¢z
st A ik o] FxlE o] dmEAd A zto] s = A3 S stel MA= FFE 2ASHATE Lieber-
t], o]&= NADH/NAD" ¢] H]7} &o}A] glycerol phosphate, DeCarli A 2ot FF3E= TE54S U2, Uz
diacylglycerol acyltransferase®t phosphatidate phos- T EF2 0o BtE tiale o g2 IS gAsk o
phohydrolase®] @4 %7} F7k3l7] Wit o2 LK Th38). Aol Z THFTE TETS JEST, dEeE S o
olFA WA dFZE AT A S FXEka Agk Aolof FupE F7IE FFHE TETS ¥HFT
DANLTE STHA X EFE dovl= dew & o2 AAste] 65 <k T8k Lieber-DeCarli 2}
HATH39). o]} W&ol naringin & ZE FE23 2 T A, 3FA 283 657 A& QA S
2 FRHEo =R Frt d3E AFHZE A 1 2329 654 Ao ANF A5 A=t T F59Y HFHE
A FAE AN AR Bt 9lom, o]= A3 Ao FAAALY FFY2HE w2 o
Ze R 0| =H7F NADHO| 338 Ao es 473 Hlal A A3 st defe] ALT, AST, ALP §% %
5240 GAE i) 7RI Ao R B 9TH40). o= ool ghg el HlB)| Fubarel A FHAgh A o2 LERsT)
FEHn FEE g3 AR fxRd 1 249 Tk 3 220 FAAY FH2HEY] vE BF o
Al =52 ) dsitta B ad Kim $(28)9 A7 A% THoE dAs] Hastglom, F At Blad Ak o
o} A A3} w3 querceting &F o] Zroll A A Ak Tt o] Akl o gkt vl Fupratol A wET) 3
S JAg = A7 A4 D Beg dufo] Z) ¥ 2%k Ao 2 Yeh gubgo] Fgo] gk 24 9] At 54
AR g3 AR % 1 24 A FEE T AAIs Ao veytth B A9S B 95U ¢=
NAgthE Kim 5(29)9] A A3t E dX| gt} o] 449 = AFE 7S 8% AL S 1T AR S
ARES T8 = vl s dut S/RTFED 1 E4S MAdstE 235 veEpiom, A3k o] fejAoz o
HoA &t 7 s a37F de e AdET, o2 g A As 1 22 AREAS 3 delstgltt. oA
AR &3t ke kol e Fuke] o AEeAd MAE ARES IR oR Y39 HdFe 1P 24 B
2l quercetin® 22 FetE o=/ SEFE AR aiet G A M a9E 2T T ds Ao
ol 7I9dsteE AoRE A7 2 doEo
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