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The Effect of the Levels of Dietary Zinc and Alcohol
~ Consumption on Lipid Metabolism in the Rats
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**Department of Food and Nutrition, Sookmyung Women's University

ABSTRACT

This study was undertaken to investigate the effect of the levels of dietary Zn and alcohol
consumption on lipid metabolism in Sprague-Dawley male rats weighing 80 to 90g for
eight weeks. Ninety rats were divided into nine groups according to Zn levels and alcohol
consumption such as no alcohol group[low Zn diet gronp(< lppm, LZ), control Zn diet
group(30ppm, CZ), high Zn diet group(60ppm, HZ)], 10% alcohol consumption group( the
same Zn levels as no alcohol group, LZLA, CZLA, HZLA], 20% alcohol consumption
group[the same Zn levels as no alcohol group, LZHA, CZHA, HZHA].

The results obtained were summarized as following :

1) In the serum, total cholesterol increased with increasing dietary Zn levels, but decreased
with alcohol consumption. HDL-cholesterol decreased with alcohol consumption. Triglyce-
ride in alcohol group was highier than no alcohol group. In alcohol group, triglyceride
increased with decreasing dietary Zn levels.

2) In the liver, total lipid in alcohol group was highier than no alcohol group, HA group
showed a significant increase. Triglyceride increased with alcohol consumption.

3) In the serum and liver, Zn content increased with increasing dietary Zn levels, but

decreased with alcohol consumption.

KEY WORDS : dietary Zn levels - alcohol consumption - lipid metabolism.
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Table 1. Experimental design

Animal group” Dietary zinc Alcohol_
level administration
ppm %

Lz <1 -
Ccz 30 —
HZ 60 —
LZLA <1 10
CZLA 30 10
HZLA 60 10
LZHA <1 20
CZHA 30 20
HZHA 60 20

*LZ  low zinc diet group

CZ  : contro] diet group

HZ  : high zinc diet group

LZLA @ low zinc diet plus 10% alcohol solution
group

CZLA : contro] dict plus 10% alcohol solution
group

HZLA : high zinc dict plus 10% alcohol solution
group

LZHA : low zinc diet plus 20% alcohol solution
group

CZHA . control diet plus 20% alcohol solution
group

HZHA ! high zinc diet plus 20% alcohol solution
group



Table 2. Composition of diet

g5 3 %

Ingredicni Composition
%
Casein 20.0
DL-Methionine 0.3
Corn starch 15.0
Sucrose 50.0
Fiber® 5.0
Corn oil 5.0
AIN-mineral mixture®* 3.5
AIN-vitamin mixture”** 1.0
Choline bitartrate 0.2
*Cellulose ! Sigma Go., LTD. U.S.A.
#*Zinc free mineral mixtrue(g/kg)
Calcium phosphate, dibasic 500.0
Sodium chloride 74.0
Potassium citrate, monohydrate 220.0
Potassium sulfate 52.0
Magnesium oxide 24.0
Manganous carbonate 3.5
Ferric citrate 6.0
Zinc carbonate
Cupric carbonate 0.3
Potassium iodate 0.01
Sodium selenite 0.01
Chromium potassium sulfate 0.55

Sucrose, finely powdered to make 1,000.0¢

“#Vitamin mixwre( /kg)
Thiamin. HCL
Riboflavin

Pyridoxine. HCL

nicotinic acid

D-Calcium pantothenate
Folic acid

D-Biotin

Cyanocobalamin

Vitamin A
di-a-Tocopheryl acetate
Cholecalciferol(Vitamin D)
Menaquinone

Sucrose, fincly powdered to

600mg
600mg
700mg
g
l.6g
200mg
20mg
Img
400,000 1.U.
5,000 1L.U.
2.5mg
5.0mg

make 1,000.0g
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Table 3. Feed intake, body weight gain and feed efficiency rato of rats for eight weeks

Animal Feed intake Body weight gain Feed efficiency
group Taro
g/day g/day
LZ 20.29 + 1.601)bed2) 3.514 0.58«¢ 0.17+ 0.03¢
cz 25.08 4 2.45% 4464+ 0.61° 0.194 0.02bc
HZ 21.354 2.56bd 3.81+ 0.54bcd 0.18+ 0.02¢
LZLA 19.604 2,11 3.29+ 0.679 0.15+0.03¢
CZLA 22 56+ 1.852b¢ 4.06+ 0.59Pcd 0.18+ 0.03¢
HZLA 24,804 9 967 5,924 0.332 0.24+ 0.012
LZHA 22.01+ 2,2]2bd 3.30+ 0.65¢ 0.15+0.08¢
CZHA 19.59+ 1.66¢ 4,24+ 0.565¢ 0.22+ 0.03%
HZHA 22,724 2.17% 4.114 0.87b«d 0.18+ 0.04°d
ANOVAY
Terms
Zn 4.65%1) 16.207%* 10.54%%%
Alcohol 0.88 3.54% 0.36
Zn X Alcohol 441" 7.18% %= 5.04"

DMean+ $D of ten rats

DMeans with different superscript letters(a, b, ¢, d) within a column are significanty different each
other at P<{0.05 as determined by Duncan’s multiple-range test.
BF.values for terms or interaction are based on 2-way analysis of variance(ANOVA).

D*P0.05 #5P<0.01 ##+p<70.001
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Table 4. Content of total lipid, total cholesterol, triglyceride and phospholipid in liver.

Animal "ljo?al Toual Triglyceride Phospholipid
group lipid cholesterol
(mg/g)
LZ 51.52+ 3.82102) 4.57+ 0.64M-59) 9.32+ 0.853 17.95+ 2,792
Ccz 5516+ 4.25% 4.04+0.54 8.12+ 1.74b 16.254 1.842
HZ 54.784 7.65%¢ 4.08+ 0.92 8,38+ 2.700 16.83+ 1.312
LZLA 55.724 2.95bcde 4.26+ 0.69 9.44+ 1.26% 16.26+ 1.242
CZLA 57.66+ 3.572bcd 4,654 0.57 9.26+ 2.0420 15.82+ 1.802%
HZLA 57.704 1.74%0d 4314075 9.16+ 1.79% 17.538+ 3.207
LZHA 58.72+ 1.29%b¢ 3.78+0.59 11.82+ 1.523 18.87+ 1.83M¢
CZHA 60.90+ 1,862 4.05+ 0.34 10.554 2.0t 1235+ 0.97¢
HZHA 61.73+1.882 4.4941.03 10.024 1.85% 1591+ 2.54%0
ANOVA?)
Terms
Zn 2.74 0.05 1.57 3.33*%
Alcohol 12.52%==4) 0.89 5.66% 10.52%%*
Zn X Alcohol 0.12 1.2% 0.29 1.25

DMean+ SD of ten rats.

)Means with different superscript letiers(a, b, ¢, d, ) within a column are significantly different each

other at P<0.05 as dciermined by Duncan’s multiple-range test.
$)F-values for terms or interaction are based on 2-way analysis of variance{ ANQVA)

D2p<0,05
"'Not significant

##p<0.001
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Table 5. Content of total cholesterol, HDL-cholesterol, triglyceride and phospholipid in serum.

Triglyceride

Phospholipid

Animal Total HDL-
group cholesterol cholesterol
mg/d]
LZ 79.17+ 8.350a02) 55.834 7.45%
Ccz 84.50+ 6.37% 59.83 4+ 5.43°
HZ 82.33+ 6.24% 56.834 5,522
LZLA 64.67+ 5.55 47.17+7.51P
CZLA 74.50+ 11.63%¢ 50.67 4+ 7.41%h
HZLA 82.85+ 14 .42 59.67 + 8.462
LZHA 62.83+ 5.294 46.85+ 2.79b
CZHA 72.004+ 8.60b« 55.17+ 9.512b
HZHA 66.85+ 4.67< 37.8%+ 3.18¢
ANOVA®P
Terms
Zn 4.90%9 2.58
Alcohol 11.74%%% LICYAR
Zn X Alcohol 1.52 5.467%

59.83+ 3.34<
56.674+ 5.254
55.83+ 0.694
71.88+ 9.16%
60.174 6.89«
66.17+ 7.84b¢
78.50+ 6.09%

70.17 4 5.34°

61.3%+ 496

10.21%**
18.50™=
5.187

122.35+ 4.822
125.35+ 9.162
104.67+ 10.48>
90.50+ 13.88¢
93,834 6.44M
105.00+ 8§.79°
104.67+ 18,41
102.00+ 7.12%
102.50+ 9.60P¢

0.34
18.61%%*
4627

DMean+ 8D of ten rats.
DMeans with different superscript leters(a, b, ¢, d) within a column are significantly different each

other at P<0.05 as determined by Duncan’s multiple-range test.

8)F-values for terms or interaction are based on 2-way analysis of variance(ANOVA).

5p0.05

#+P<0.01

*24p<”(,001
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Table 6. Content of zinc in serum and liver
Animal

Serum Liver
group
ppm ppm
Lz 1.62+0.111#he®) 35854 1 78bed
Ccz 1.94+ 0,142 89,624 2.04%
HZ 1.70+ 0.242b¢ 41,02+ 1.617
LZLA 1.61+ 0.205 30.90+ 1.29¢
CZLA 1.704 0.144¢ $5.17+ 5.55
HZLA 1.66+ 0.402¢ $4.474 6.289
LZLA 1.89+ 0.24¢ 52.274 3.49%
CZHA 1.624 0.192¢ 34.604 2.00°d
HZHA 1.53+0.17b¢ 57.154 1.9625¢
ANOVA®
Terms
Zn 3.46%4) 9.97%%%
Alcohol 4.438% 12954
Zn X Alcohol 0.45 0.41

DMean+ SD of ten rats.

DMeans with different superscript letters(a, b, c,
d, €) within a column are significantly different
each other at P<{0.05 as determined by Duncan’s
multiple-range test.

HFvalues for terms or interaction are based on 2-
way analysis of variance(ANOVA).
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