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Effects of Dietary Zinc on the Ethanol Metabolizing Enzyme Activity and
Ethanol Elimination Rate in Rat
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Abstract

This study was undertaken to investigate the effects of dietary zinc on the activity
of ethanol metabolizing enzyme and ethanol elimination rate in rats Eighty male rats
of Sprague-Dawley strain weighing about 8015¢ were divided into 5 groups such as
C group[ad libitum control diet (100ppm Zn) plus isocaloric sucrose solution], CE group
[ad libitum control diet plus 25% ethanol solution], PF group[pair fed control to zinc
deficient diet(5ppm Zn) plus isocaloric sucrose solution], ZnD group[ad libitum zinc deficient
diet plus isocaloric sucrose solution] and ZnDE group[ad libitum zinc deficient diet plus
25% ethanol solution]. Growth rate was significantly decreased in zinc deficient and ethanol
treated groups compared with the control group. Hepatic alcohol dehydrogenase(ADH)
activity, microsomal ethanol oxidizing system(MEOS) activity and blood ethanol elimination
rate were decreased in zinc deficient group compared with the control group. Whereas
ADH, MEOS activities and blood ethanbl elimination rate were elevated by ethanol treated
diets, catalase and AIDH activities were not affected by dietary zinc level. AIDH activity
was increased in zinc sufficient group by the treatment of ethanol. However, AIDH activity

was not changed by zinc deficient diet, and the catalase activity was not affected in all
experimental groups.
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Table 1. Compostion of diet

Ingredient Composition(%)
Caseln 20.0
DL-Methionine 0.3
Corn starch 50.0
Sucrose 15.0
Cellulose* 5.0
Corn oil 5.0
AIN-mineral mixture™ 35
AIN-vitamin mixture™ 1.0
Choline bitartrate 0.2
*Cellulose : Sigma Co.,, LTD. US.A.

* Zinc free mineral mixture( 8 / kg)
Calcium phosphate, dibasic 500.0
Sodium citrate, monohydrate 220.0
Potassium sulfate 52.0
Manganous carbonate 3.5
Magnesium oxide 24.0
Ferric citrate 6.0
“Zinc carbonate P4
Cupric carbonate 0.3
Potassium iodate 0.01
Sodium selenite 0.01
Chromium potassium sulfate 0.05
Sucrose, finely powdered to make 1,000.0
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Table 2. Net weight gain of five different dietary groups during experimental period
Treatments
Perod SEM
(weeks) C CE PF ZnD ZnDE
Net weight gain( 8)
4 80.50¢ 70.85° 69.87° 64.31° 43.622 2.32
7 138.32¢ 107.920 89.14% 70.86% 72.86% 433
1) Means for 8 rats,
2) SEM is standard error of means.
3) Values with different superscripts in the same line are significantly different (abc, p<.01).
4) C:ad libitum control diet plus isocaloric sucrose solution.
CE : ad libitum control diet plus 25% ethanol solution,
PF : pair fed control to zinc-deficient diet plus isocaloric sucrose solution,
ZnD : ad libitum zinc-deficient diet plus isocaloric sucrose solution.
ZnDE : ad libitum zinc-deficient diet plus 25% ethanol solution,
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Table 3. Hepatic alcohol dehydrogenase activity in cytosol of five different dietary groups during expericental

period
Treatments
Period SEM
(Weeks) C CE PF ZnD ZnDE
n mole /min /mg protein
19.12 24.11 19.64 15.61 2143 194
18.012 32.60° 19.5280 13.542 17.718 1.96
n mole/min / & liver
4 766.67% 971.33¢ 585.278 640.48% 884.820¢ 61.14
723.24% 1328.67° 783.33% 537.548 708.872 85.32
n mole /min /kg body weight
4 255.728 271432 223.68% 236.23% 422.35° 26.90
7 223970 407470 232.48% 204,528 228.722 22.18

1) Means for 8§ rats,

2) SEM is standard error of means.

3) Values with different superscripts in the same line are significantly different{abc, p<.01).
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Table 4. Hepatic microsomal ethanol oxidizing system activity of five different dietary groups during ex-

perimental period

Treatments
Period SEM
(Weeks) C CE PF ZnD ZnDE
n mole /min /mg protein
21.8148 36.98¢ 20.174 222578 33.76%¢ 397
29.6548 42,458 30.2048 19.984 18.394 479
n mole/min / & liver
174.45% 252.25P 161.36* 170.35% 253.62° 19.65
209.484 338.898 213774 159.824 159.544 3757
n mole /min /kg body weight
61,928 93.57¢ 57.05% 63.80%0 89.22b¢ 6.74
74.28% 137.68° 62.25% 54.312 48.95% 842

1) Means for 8 rats,
2) SEM is standard error of means,

3) Values with different superscripts in the same line are significantly different(ABC, p< .05; abc, p< .01).
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Table 5. Hepatic Catalase activity in mitochondrial fraction of five different dietary groups during experimental

Period
Treatments
Period SEM
(Weeks) C CE PF ZnD ZnDE
# mole /min /mg protein

4 100.32 97.75 107.42 87.45 114.70 8.01
7 80.42 108.53 104.38 9.21 116.53 7.80

# mole /min / g liver({ x10?)
1.61 1.61 144 1.50 1.84 0.12
144 1.64 142 1.84 190 0.07

4 mole / min / kg body wt.( X10%)
4 5.74 5.69 5.34 5.13 6.40 0.48
7 4,220¢ 4.34% 5.748¢ 5.922 6.56% 0.19

1) Means for 8 rats.
2) SEM is standard error of means,

3) Values with different superscripts in the same line are significantly different(abc, p< .01).

Table 6. Hepatic aldedyde dehydrogenase activity in motochondrial fraction

during experimental period.

of five different dietary grops

Treatments
Period SEM
(Weeks) C CE PF ZnD ZnDE
n mole /min /mg protein
4 16.5248 19.328 14174 15.854 16.6348 1.03
7 14.2148 17.85¢ 13.364 17.42¢ 16.488¢ 0.96
n mole /min / & protein
576.414 772678 597.714 634.244 670.67AB 4320
538.328 714.43° 526.207 646.67%° 682.6782 40.13
n mole /min / kg protein
4 203.28 232.31 208.80 204.52 299.76 0.98
7 166.08* 212.04° 162.37* 238.14% 259.37¢ 9.34

1) Means for 8 rats.
2) SEM is standard error of means,

3) values with different superscripts in the same line are significantly different (AB,C, p< .05;

abec, p< 01).



R %
WEol %
ECIRE
o thAlel BAT FHsA
a9z 47

el whgIhe
SER D

o] 3_4'1:]_1‘:_ 51_5127)

A},

Ui
e
8
o
ofl
o
%0
fr

Zt mitochondria £%2| aldehyde dehydrogenase

—_
FA]
2]

liok

o] ofde]
7 mitochondria #
Wtk

Z+ AEd ko] AIDHO] 42 AolA ol
olsf WotE wWale #FHA FUrh 2y o
2 F9#(CE, ZnDE)o| X9 &4EAL isocaloric
sucrose §4E& Fog 2o Hls] FAGHoE #
e Yot Frbshe AdS vERich ol
gt gAgAe SRS dEe 13 gl A
9l acetaldehyder} #Jslg8 Aoz AATm =
& eSS T3 dA7d ] ADH 2 MEOSe]

&+ dgg Fo
slo] AIDH 34

2

| ot
6ol

M\
i

R
Sulgy !

J
o

o g

o

2ol ¥& A 5& 2 & W FzAdAol
Ne AR AlZEH.

olEts Mg
dere AAEL W7ol VeI 459
oj CEw-& 27te] vhzizo] wlshel 2u)
Z7b99lon ZnD@¥ ZnDEwzre] ¥H o
AAge ZrdE 2%e Jeidey f9

W el e

=
=}
5 =
S
|

o]

-~

SRS
o oX

]

dAE . 25E

roh

5‘7—0:] Sk Al aok

o 0™

ﬂ

3]

e g9tk ZnDEolA 9] ogde AALL URTE
of Hls) okt A AEgE HP o) A9
A7 Burch®t Hahne] 219k SAFEE Aoz A
A8 ez 4T 482 CEL% ZnDE
oA ofghe- Al @42 ADH 2 MEOSS &
ol FrHo] e WAl &£xr C+ 2 ZnD
ol ] e Aol PozA yeht Az
A ztE o] zth,

oldel 43 444 £¢sl & w CEwz ZnDE
o] C#olvt PRl vjsled ADHE] &4ls MEOS
o] &4 2 AIDH@Ao| 718 AL o&e F9
o] 9]¢t AA el adaptationzh-gel 71glE o] viehdt
Roz AtgEd, E3 CETe 54dd F7Hg<l
ZnDETo] ¥ls] Autdoz ¥A Jehves Fom
Bol ofdo] ZE3 2oj2 AT APFEL
ol =ZF0e W A adaptationztgS 9
23] Aoz gL WAEEES FIMA
ofghgof o3 of7|E oqg7pA =Zgo
ZRE AAE B3 F Ao AIEHY o] Hd
M= F3 ALEHA A7 HET) ojop & A
oj}.

ol
A

0]
2

Hol4 ojele] ogrge] A HAE 3
g AETA HFol HolF ofede] FH(100ppm,
Spom) & gelstel ARATIMA AP 45 o
T F9e A, ASTHES dgge] dAl
Hojsicty ¥#lx  lE  aleohol dehydrogenase,
microsomal ethanol oxidizing system, catalase 2

Table 7. Ethanol elimination rate of five different dietary groups during experimental period

Treatments
Period SEM
(Weeks) C CE PF ZnD ZnDE
Ethanol elimination rate  (mg/100ml/h)
4 10.872 23.83° 11.428 9.382 15.25° 157
7 13.208 25.52° 16.10% 10672 13.308 157

1) Means for § rats,
2) SEM is standard error of means.

3) values with different superscripts in the same line are significantly different (ab, p< .01).
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