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Abstract

This study was conducted to investigate the effect of dietary protein and fiber levels on the activities
of ethanol metabolizing enzymes of liver in ethanol-treated rats. Sprague-Dawley male rats were fed
on diets containing two levels of protein(7, 20%/kg diet) and pectin(5, 10%/kg diet). In ethanol ex—
periments, ethanol(25% v/v) was administered by oral intubation(5g/kg body weight) at the same time
once a day. Control animals received an isocaloric dose of sucrose. The rats were sacrificed after 5
weeks of feeding periods. Alcohol dehydrogenase and microsomal ethanol oxidizing system activities
of hepatic tissue were increased more in ethanol-treated groups than in control groups. Increment
of activities predominated in normal protein normal fiber group. Aldehyde dehydrogenase activity was
decreased in ethanol-treated groups and significantly decreased in normal protein normal fiber group.
Cytochrome P-450 content was significantly increased in ethanol-treated groups and predominated in
normal protein groups. Xanthine oxidase activity was increased in ethanol-treated groups, but not sig—
nificantly except normal protein normal fiber group. Glutathione content tended to increase in propor—
tion to level of dietary protein and was higher in normal fiber groups than in high fiber groups, whereas
it was decreased by ethanol treatment. Lipid peroxide content was significantly increased in low protein
normal fiber groups.
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Table 1. Grouping of experimental animals

Experimental Protein level Fiber level EtOH

groups (g/kg diet) (g/kg diet) administration
LPNF 70 50 -
LPHF 70 100 -
NPNF 200 50 -
NPHF 200 100 -
LPNF +EtOH 70 50 +
LPHF +EtOH 70 100 +
NPNF +EtOH 200 50 +
NPHF +EtOH 200 100 +

LPNF: Low protein, normal pectin diet group

LPHF: Low protein, high pectin diet group

NPNF: Normal protein, normal pectin diet group

NPHEF: Normal protein, high pectin diet group

LPNF +EtOH: EtOH treated low protein, normal pectin
diet group

LPHF +EtOH: EtOH treated low protein, high pectin diet
group

NPNF +EtOH: EtOH treated normal protein, normal pe—
ctin diet group

NPHF +EtOH: EtOH treated normal protein, high pectin
diet group

EtOH: Rats were treated with ethanol 25%(5g/kg of body

weight) orally at the same time once a day

Table 2. Composition of basal diet

X Basal diet

Ingredients Content(%)
Casein 20.0
Com starch 50.0
Sucrose 15.0
Pectin 5.0
Corn oil 5.0
AIN-mineral mixture” 35
AIN-vitamin mixture® 1.0
DL~-Methionine 0.3
Choline chloride 0.2

Pectin: Sigma Co.

YMineral mixture(g/kg Min. mix.) according to AIN-76
Calcium phosphate, dibasic 500.0, Zinc carbonate 1.6, So-
dium chloride 74.0, Cupric carbonate 0.3, Potassium citrate,
monohydrate 220.0, Potassium iodate 0.01, Potassium
sulfate 52.0, Manganese carbonate 3.5, Magnesium oxide
24.0, Chromium potassium sulfate 0.55, Ferric citrate 6.0,
Sucrose 118.04

?Vitamin mixture(g/kg Vit. mix.) according to AIN-76
Thiamin-HCI 0.6, Biotin 0.02, Riboflavin 0.6, Cyanoco-
balamin 0.001, Pyridoxine-HCI 0.7, Retinyl acetate 0.8,
Nicotinic acid 3.0, DL-Tocopherol 3.8, Ca-panthothenate
1.6, 7-Dehydrocholesterol 0.0025, Folic acid 0.2, Mena-
dione 0.005, Sucrose 988.67

600 % gollA] 108-7F 44l 2] 3he] AHA 42 <] 10,000
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Table 3. Effect of dietary protein and fiber levels on liver
ADH activity in ethanol-treated rats

ADH(n moles/min/mg protein)

Group

Normal EtOH
LPNF 10.68+0.99 13.26+£091°
LPHF 14.66+0.43° 1845+0.83°
NPNF 20.38+0.91° 2481+0.31°
NPHF 21.14+1.03° 2468+1.13°

Values are mean*S.D.(n=7)
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Microsomal ethanol oxidizing system2| &4
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Table 4. Effect of dietary protein and fiber levels on
liver MEOS activity in ethanol-treated rats

MEOQOS(n moles/min/mg protein)

Group -

Normal EtOH
LPNF 16.04£1.04° 20.65+1.79%
LPHF 19.71£0.77 24.94+2.92™
NPNF 20.33+0.85% 27.69+1.65°
NPHF 2256+1.76° 26.00£3.04%°

Values are mean*S.D.(n=7)



678 49 - o)

Bas} o] 2 AY7|7t 4t elR-E Fol 2 MEOSS]
Aol F7hekoict =8 Sy A Y vl o Fo ) &
o] /It e g 54 oY Foi7t FFS
A Aeg AlgEn.

Aldehyde dehydrogenase2| &4

Table 5°ll+= AIDH®] #4& vehligdch

AIDH 4] & ol gk F-of<o] tlarel| u]sled NPNF
TE AY3tae §94gdo2 o) w3 o ghe
Fof 3ol FAIglo] il A AALFoiFo] A A
Hitol vlaf FAo] frolH e g aEglon, Jete &
QA AR-A FodFol o Aol FAFH A gghrl

ol Ate] At FF ol A oAerL FolA] ofA B
3l=2 HAlo g RE] AAE Welsty] Y4 71l AIDH
A o] Zr1E 9l thE Horton(29)8] X.u9bE ohas Ab
o] 3} o gh-&-2) wkA4 Fof A AIDH ¥4o] A=
= Jenkins 5-(30)9) 23} FAME ZHwfolr).

oA Egtd|F] B A A WA wh-gAd el H3lel &
L 559 Wl AR AU T ol =L 3
= F& AIDHe o3 thAL=E v, ghfe] ol ihE& 4
A =" XOe 23t oA EY 3] 0] EaljgFo] Fv]
Hh31). oA By s =& gHabolv]eilal 7o) =
oz s whilA s & M3 L Jix] v, a9
A AR R st Ak AL 5o 7
AL o B2 (32) Aol dAle] HAst FF
& A2Egls) FReE L 59 €27 ol A =g 3
o Ao I BAL AAAA3) oM ELHF =
2 Q7 ZrEAs wold Aoz A7)

Cytochrome P-4502| &tat

Agalo] g} oer-&S Fojste] 577 ARG A Y
3} ZTFY cytochrome P-450 ¥2kE Table 69
ehiigl et

Z+e] cytochrome P-450 #-2 ol¥b&-7o] X
o v]sle] folH oz ZrlElglon, ARk £o4]

el

Table 5. Effect of dietary protein and fiber levels on
liver AIDH activity in ethanol-treated rats

AIDH(n moles/min/mg protein)

Group

Normal EtOH
LPNF 3582£396° 2866+2.67°
LPHF 3655+1.15° 30.48+2.19°
NPNF 21,18+ 1.64° 18.31+3.78°
NPHF 2833152 19.77£2.00°

Values are mean*S.D.(n=7)
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Table 6. Effect of dietary protein and fiber levels on liver
cytochrom P-450 content in ethanol-treated
rats

Cytochrome P-450(n moles/mg protein)

Group

Normal EtOH
LPNF 261£0.36% 3.18+0.36°
LPHF 2.18+0.22% 3.07+058"
NPNF 1.65£0.20¢ 272+0.19™
NPHF 151027 20310.39%

Values are mean=*S.D.(n=7)
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Table 7. Effect of dietary protein and fiber levels on
liver XO activity in ethanol-treated rats

XO(uric acid n moles/mg protein/min)

Group

Normal EtOH
LPNF 261032 303+0.34™
LPHF 2.62+0.25° 2.89+0.35>
NPNF 320+0.18 380017
NPHF 320+0.22° 325+0.46°

Values are meantS.D.(n=7)
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Table 8. Effect of dietary protein and fiber levels on
liver GSH content in ethanol-treated rats
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Table 9. Effect of dietary protein and fiber levels on
liver LPO content in ethanol-treated rats

GSH(umoles/g of tissue)

LPO(MDA nmoles/g of tissue)

Group Group

Normal EtOH Normal EtOH
LPNF 2.83+0,09° 2.28+0,33% LPNF 30.56 +4.96" 47801428
LPHF 26910.31%° 2.27+0.29* LPHF 16.08+2.12° 21.404.44°
NPNF 2.94+0.38° 247+0.32% NPNF 14.00£2.68° 1564£2.00°
NPHF 2.82+0,18% 20310214 NPHF 14.40£1.24° 15.124+1.88°

Values are mean®S.D.(n=7)

Values are mean=®S.D.(n=7)
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