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The Effect of the Ethanol Feeding and Increase in the Ratio of
Zinc to Copper Ingested on Serum Lipid Content in the Rats

Kim, Myung Hee
Department of Food Nutrition, Kong-ju National University, Chungnam, Korea

ABSTRACT

This study was undertaken to investigate the effect of increase in the ratio of zinc to copper
and alcohol consumption on serum lipid content in Sprague-Dawley male rats during five
weeks. Sixty rats were divided into six groups, CZ < zinc 30 ppm diet >, CZA < zinc 30
ppm dict plus alcohol 5% solution >, HZ < zinc 300 ppm diet >, HZA < zinc 300 ppm
diet plus alcohol 5% solution >, SHZ < zinc 600 ppm diet >, SHZA < zinc 600 ppm dict
plus alcohol 5% solution >.

High ratio of zinc to copper groups < HZ, SHZ > were significantly decreased in high-den-
sity lipoprotein(p < 0.01) and increased in total cholesterol, triglyceride, total lipid in serum(p
<0.001, p <0.001, p < 0.01).

Triglyceride levels of serum in alcohol groups < CZA, HZA, SHZA > were significantly
higher(p < 0.001) than non-alcohol group < CCZ, HZ, SHZ >. Copper levels of serum
were reduced in group high ratio of zinc to copper. These results present that high ratio of
zinc to copper increase cholesterol(p < 0.001) and alcohol consumption increase triglyceride(p
<0.001) in serum. This close association to lipid metabolism in rats draw attention to the po-
tential significance of zinc and alcohol nutriture in relation to cardiovascular disease.

KEY WORDS : alcohol consumption - ratio of zinc to copper - serum cholesterol - serum tri-
glyceride.
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Table 1. Experimental design

Table 2. Composition of diet

Dietary Alcohol Experimental
Animal i
Zn/Cu administration period
group* )
ratio (%) (weeks)
(ov4 5 - 5
CZA 5 5 5
HZ 50 - 5
HZA 50 5 5
SHZ 100 - 5
SHZA 100 5 5

*CZ : Control diet group
CZA : Control diet plus 5% alcohol solution group
HZ : High zinc diet group
HZA : High zinc diet plus 59% alcohol solution group
SHZ : Super high zinc diet group
.SHZA : Super high zinc diet plus 5% alcohol
solution group

Ingredient Compos{tion(%)

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 Co., LTD. US.A.

**Zinc free mineral mixture(g/kg)
Calcium phosphate, dibasic 500.0
Sodium “thloride 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 1,000.0g

*Vitamin mixture(/kg)

Thiamin. HCL 600mg
Riboflavin 600mg
Pyridoxine. HCL 700mg
Nicotinic acid 3g
D-Calcium pantothenate 1.6g
Folic acid 200mg

-~ D-Biotin 20mg
Cyanocobalamin Tmg
Vitamin A 400,000 LU.
dl-e-Tocopheryl acetate 5,000 LU.
Cholecalciferol(Vitamin D) 2.5mg
Menaquinone 5.0mg
Sucrose, finely powdered to make 1,000.0g
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Table 3. Food intake, body weight gain and food efficiency ratio of rats for five weeks

Animal Food intake Body weight Food efficiency
group (g/day) gain(g/day) ratio
Ccz 19.81+1.38"2 4.92+0.62° 0.24+0.02°
CZA 20.52+1.29° 3.324+0.63" 0.16+0.03"
HZ 20.06+2.00° 2.8340.70° 0.14£0.03°
HZA 20.74+1.57° 2.81+0.61° 0.12+0.03°
SHZ 14.5340.81° 1.99+047° 0.13£0.03°
SHZA 18.89+1.15° 2.4140.51° 0.12+0.02°
’ ANOVA?
Terms
Zn 4.26%Y 5.46% 4,09%
Alcohol 2.76 0.68 3.07
Znx Al 1.12 1.59 1.14

1) Mean =SE of ten rats

2) Means with different superscript letters (a, b) within a column are significantly different from each other at P < 0.05 as
determined by Duncan's multiple-range test
3) F-values for terms or interaction are based on 2-way analysis of variance (ANOVA)

4)*p < 0.05

#p < 0.01

Table 4. Content of total lipid, total cholesterol, HDL-cholesterol and triglyceride in serum

Animal
group

CZ
CZA
HZ
HZA
SHZ
SHZA

Terms
Zn
Alecohol
Znx Al

1) Mean=SE of ten rats

Total Lipid

223.50+13.02"%
231.67+17.79°
270.00+17.98%
23017+ 5.28°
291.00415.50°
268.00+ 4.65%

5.54+9
2.04
1.21

Total
cholesterol
63.17£3.27¢
60.00£2.34°
85.0041.53"
77.50+2.79°
88.67+1.54°
74.17+2.41°
ANOVA?

45.25%**
18.37%*
2.85

HDL-
cholesterol
52.83+2.17°
43.17 +1.40°
53.17+2.68°
45.67 +4.07*
32.83+£2.21°
28.83+1.92°

32,94
11.49%*
0.63

(unit : mg/dl)

Triglyceride

64.674+1.31°
68.67+2.14°
69.67 +£2.20°
97.1743.79"
114.67+2.95°
116.67+4.65°

133.43%
20.12%+*
10814

2) Means with different superscript letters(a, b, c, d) within a column are significantly different from each other at p < 0.
05 as determined by Duncan's multiple-range test
3) F-values for terms or interaction are based on 2-way analysis of variance(ANOVA)

4) *P <0.05

P < 0.01

***p < 0.001
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Table 5. Content of zinc and copper in serum

(unit : ppm)

Animal group Zinc Copper
. CZ 1.70+0.08"% 1.25+0.76°

CZA 1.4440.14° 1.504+0.09°

HZ 3.69-0.34° 0.87 +0.04°

HZA 3.53+0.34 0.83+0.02¢

SHZ 11.56+0.85" 0.2140.05°

SHZA 11.75+0.46" 0.14+0.13¢

ANOVA”

Terms

Zn 285,57 %+ 245 .90+

Alcohol . 005 1.09

ZnXxAL 0.14 5.59**

1) Mean+SE of ten rats

2) Means with different suprscript letters(a, b, ¢, d)
within a column are significantly different from each
other at P < 0.05 as determined by Duncan's mul-
tiple-range test

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

4) *P < 0.05 **p < 0.01 *++p < 0.001
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