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Abstract

This study was done to investigate the effect of chronic alcohol feeding and acetylaminofluorene (2-AAF)
treatment on hepatic mitochondrial ATPase activity and membrane lipid composition. Male Sprague-Dawiey
rats, weighing 120~125g, were fed for 6 weeks on a liquid diet containing 35% of calories as ethanol. After 4 weeks
of experimental diet feeding, 2-AAF (10Gmg/ kg body weight) was injected twice a week intraperitoneally.
Body weight and percent liver weight per body weight were significantly changed by ethanol feeding. Hepatic
mitochondrial ATPase activity significantly decreased by ethanol feeding but not by 2-AAF treatment. i com-
parison to control, the ATPase activity of ethanol-AAF group decreased 29.3%. Since phospholipid (PL) content
of mitochondria has an interaction effect between ethanol and 2-AAF treatment, 2-AAF treatment significantly
increased phospholipid content in only ethanol fed group. Total cholesterol(C; level of mitochondria significantly
increased by ethanol feeding. Consequently C/PL ratio of ethanol group was significantly higher than that of
control group. The analysis of mitochondrial PL composition showed that cardiolipin (CL) significantly increased
by 2-AAF treatment in control group. Phesphatidyf choline (PC) significantly increased by ethanol feeding, where-
as PC significantly decreased and phosphatidyl ethanolamine (PE) significantly increased by 2-AAF treatment.
2-AAF treatment also showed a significant increase in PE/PC ratio. Fatty acid patterns of mitochondria were
also changed by either ethanol or 2-AAF aithough the severity of the changes was not great. These data suggest
that the reduced mitochondrial ATPase activity in ethanol-AAF group may be a consequence of a changes in
mitochondrial membrane lipid composition such as PE/ PC ratio, C/PL ratio and faity acid patterns,
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Table 1. Composition of liquid diet (g/t, 1000kcaly

w L’qud diet
ingredient Control Ethanof
Casein 41.4 471.4
DL-Methionine 0.8 0.8
Corn oil 17.0 17.0
Dextrin 169.1 80.7
tthanol - 49.3
Salt mixture” 12.7 12.7
Vitamin mixture? 1.0 1.0
Xanthan gum 2.5 2.5
Total 243.5 204 4

“( omposmon of saft mixture (g/L, 1000kcal) : Calcium factate
g, NaCl 1.02g, KCl 1.09g, KiH:PCa 1,858, NaH2PC4 1.38g,
CuSOn - 5H20 0.04g, KI 0.008g, Ferric citrate 0.29g, MgSO4
- 7H:0 1.044g, MnSCa - 4H20 0.15g, Zinc carbonate 0.06g,
Naz5eOs 0.0001g, CrK(SOa) « 12H20 0.005g
™itamin mixture img/t of diet, 1000kcal) : Thiamin hydro-
chloride 1.5mg, Ribeflavin 1.5mg, Pyridoxine hydrochloride
1.75mg, Calcium pantothenate 5mg, Niacin 7.5mg, Choline
chloride 250mg, p-amincbenzoic acid 12.5mg, Biotin 0.05
mg, Inositol 25mg, Menadione 0.5mg, Vit. Biz 1.75mg, Folic
acid 0.5mg, Vitamin A retinyl acetate {1500 IU/mg)-3.68mg,
Ergocalciferol 0.17mg, a-tocopherol (1981U/ g)-260mg, Ascor-
bic acid 10mg and dextrose to make 1g
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Table 3. Effect of chronic alcohol feeding and 2-AAF treatment
on hepatic mitochondrial ATPase activities in rats”

Group ATPase activity (nmol/mg Protein/ min)
Conteal (C} 185.5+ 9.2¢
Control-AAF (CA) 162.4419,7%

Ethanol {E) 149.61 4.8
Ethanaol -AAF (EA) 131.2x 9.1°

"Values are meant5.E, {n=6)

“"Means with the same superscripts within a column are not signi-
ficantly different at p<0.05 by LSD test. By two-way ANOVA,
ethanoi efiect for ATPase was significant at p<0.0167

Table 2. €ffects of chronic alcohol feeding and 2-AAF treatment on weight gain, foc food intake and food efficiency ratic”

Group Body weight{g/day) Food intake (g/day) Food efficiency ratic
Control (C) 22584 4.7 72.05£0.36" 0.008 +0.001"
Control-AAF (CA} 2273+ 4.6* 71.70£0.28° 0.010 x0.002"
Ethanol {E) 175.4% 9.1° 63.60:£0.98" 0.002 +0.004"
Ethanol-AAF (EA) 161.0410.4° -0.0003 £0.003"

61.79+1.26"

"Values are mean=5.E. (n=8)

**peans with the same superscripts within a column are not significantly different at p<{0.05 by L3D test. By two-way ANOVA, ethanol
effect for body weight, foed intake and food efficiency ratio was significant at p<0.0001, p<0.0001 and p<D.0137, respectively
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Table 4. Effect of chronic alcohol feeding and 2-AAF treatment on hepatic mitochondrial cholesterol and phospholipid contents

in rats”
Group Cholesterol
ATOuE (nmol / mg Protein)
Control {C) 18.240.6
Control-AAF (CA) 1732120
Ethanol {E) 21.4+£1.9°
Clhanol AAF (EA) 23.7+1.8°

"Values are mean=+S.E. (n =6}

Phospholipid-Pi C/PL-Pi
nmel,’mg Proteln) (molar ratio}
760.58:£46.77" 0,024 4:0.001
668.33£61.61" 0.025£0.003
614.12+90.33" 0.038+0.005"
0. 028 +0 003*

836,27 24919

*"Means with the same superscripts within a column are nol significantly different at at p<0.05 by LSD test. By two-way ANOVA, etha-
no! effect for cholesterol was significant at p<0.0055 and phospholipid has an interaction effect between ethanol and 2-AAF treat-

rent at p<0.0399
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Table 5. Effect of chronic alcohol feeding and 2-AAF treatment on hepatic mitochondyial phospholipid composition in rats?

Group \PL (%) PS Pt PE PC PE/PC ratic

Control {C} 0.29+0.14™ B8.78:41.33" 6.76:L2.64 40.35:41.09" 43.85:£5.21" 0.94:£0.14*
Control-AAF (CA) 0.12£0.07 8.9810.63 931037 43.061+1.03" 38.53x1.26¢ 1.13:£0.07°
Ethancl (E} 0.57+0.37 7.414£0.08 6.36+0.66 39.69 1069 45.97 £0.39° 0.86:£0.01"
Ethanol-AAF {EA) 0.46+0.14 6.39+1.03 42.0140.99" 42.8841.29" 0.98 +0.04*

8.26+0.59

"Walues are mean+£S5.E.(n=%)

“*Means with the same superscripts within a column are not significantly different at p<0.05 by LSD test. By two-way ANOVA,
ethanol effect for PC was significant at p<0.0479 and 2-AAF effect for PE, PC and PE/FC ratio was significant at p<0.C372, p<
0.0347 and p<<D.0318, respectively. Abbreviations : PS=phosphatidy! serine, Pl=phosphatidyl inasitol, Cl=cadiclipin, PE=phos-

phatidy| ethanolamine, PC=phosphatidy! choline

Table 6. Effect of chronic alcohol feeding and 2-AAF treatment on hepatic mitochondriz! fatty acid composition in rats®

Fatty acid (%) Control Control-AAF Erthanol Ethanol-AAF
16:0 21.4+2.5¢ 19,34 1.4 15.5+0.5* 15.0+0.9
16:1 1.2£0.%° 1000 0.84+0.1" 0.740.1°
18:0 19.840.7 20.1 0.1 2384100 264+1.3°
18:1 9.3%0.9 9.14+0.8 9.24+0.8 8.4+0.7
1812 20%£1.4 21.8+1.2 231+0.4 21.6+0.9
2000 0.4+0.2 0.4+0.3 h7+0.3 0.4£8.2
20:1 0.8+0.3% 0.2+0.0¢ 034001 0.3£0.1
2002 0.8+0.5 0.94:0.5 0602 G602
20: 4 22.7+28 258+2.9 26710 24.2+1.0
221 2~3 1.4£0.2% 1.ox0.1 274204 1.946.3°
2216 0.6x0.1" 0.24£0.0 0.8+0.2" 0.9+0.2
SFA (%) 416 39.8 40.0 41.8
MUEA (%) 1.3 103 103 9.4
PUFA (%) 47.5 49.7 49.9 49.2
UFA/SFA 1.41 1.51 1.51 1.40
MCL 17.5 17.6 17.4 17.7
ul 1.49 1.58 1.52 1.55
n-H 44.7 47.6 45.8 45.8

0.2 0.8 0.9

n-3 0.6

"Walues are mean=+S.E.{n=5)

=Means with the same superscripts within a row are not significantly different at p<0.05 by LSD test

Expressed as % distribution of fatty acid methyl esters

SFAa=saiurated fatty acid  MCL=mean chain length  MUFA=monounsaturated faity acid  W=unsaturation index

PUFA=pelyunsaturated fatty acid
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