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The Effect of Dietary Zinc on Lipid Metabolism in Cadmium Treated Rats
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Abstract

This study was conducted to investigate the effect of dietary levels of zinc (Zn) on lipid metabolism in cadmi-
um (Cd) treated rats. $txty male Spraque-Dawley rats weighing about 170+ 10g were divided into 6 groups,
The Zn levels were low (8ppm), control (30ppm) and high (300ppm) and Cd-treated groups were administrated
with Cd chloride (5.0mg/ kg of body weight) by oral intubation at the same time once a week. Serum total lip-
id, triglyceride, total cholesterol and HDL-cholestero! contents decreased significantly in low Zn group. In ser-
um dietary high Zn group, it decreased significantly in the content of triglyceride but total cholesterol and
HDL-cholesterol revealed increase slightly. Total lipid and triglyceride contents increased by Cd oral intubat-
ion, but triglyceride content of control group decreased significantly in Cd-treated groups, HDL-cholestero] co-
ntent alse decreased by Cd oral infubation. Cd-treatment increased total cholesterol content in low Zn group.
Liver triglyceride content increased as dietary Zn level became more increasing and tetal Jipid was not influen-
ced by dietary Zn levels. Liver cholesterol content was higher in low and high Zn groups than that of contrel
group. Liver phospholipid content decreased in low Zn group. Oral intubation of Cd increased in the contents
of triglyceride and tatal lipid. The content of liver Zn was nct influenced by the dietary low Zn but that of
serum showed a remarkable increase. Oral Cd intubation increased the Cd contents of liver and serum.
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Table 1. Experimental groups
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Table 2. Compesition of basal diet

Group” Zn{ppm)® Administration Cd*
LZn 0 -
LZn-Cd o] +
CZn 30 -
CZn-Cd 30 +
HZn 300 -
HZn-Cd 306 +

"LZn ) Low zinc
LZn-Cd : Administration cadmium, low zinc
CZn : Control zinc
CZn-Cd : Administration cadmium, control zinc
HZn : High zinc
HZn-Cd : Administration cadmium, high zinc
*Zinc : ZnCOs{Sigma Co.)
Rats were fed on diet containing three levels of zinc carbon-
ate (0, 1.6, 16g/kg salt mixture)
#Cadmium @ CdClz - 2 1/2H20(Sigma Co.)
Rats were administrated oral intubation with cadmium chlori-
de {(5.0mg/ kg body weight) at the same time once a week and
sacrificed after 24hrs from the last oral intubation of Cd

ingredients Content (%)
Dried egg white 20.0
Corn starch 50.0
Sucrose 15.0
Ceilulose” 5.0
Corn oil 50
AIN-mineral mixture® 3.5
AlN-vitamin mixture” 1.0
DL-Methionine 0.3
Choline chloride 0.2

iCeliulose : Sigma Co.
*Mineral mixture (g/kg min, mix.} according to AIN-76

Calcium phosphate, dibasic500.0  Zinc carbonate 1.6
Sodium chloride 740 Cupric carbonate 0.3
Potassium citrate, 20 Potassium iodate 0.01
monghydrate 2200 Sodium selenite 0.01
Potassium sulfate 520  Chromium potassium sulfate
Manganese carbanate 35 055
Magnesium oxide 240  Ferric citrate 6.0

Powdered to make  1000.0g
"Vitamin mixture {g/ kg vit. mix.) according to AIN-76

Thiamin-HC} 0.6  Biotin 0.02
Riboflavin 0.6  Cyanocobalamin 0.003
Pyridoxine-HC) 0.7 Retinyl acetate 0.8
Nicotinic acid 30  Di-tocopherol 38
Ca-panthothenate 1.6 7-debydrocholesterc! 0.0025
Folic acid 0.2 Menadione 0.005

Powdered to make 1000.0g
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Table 3. Effect of dietary Zn level on serum total lipid, triglyceride, total cholestercl and HDL-cholesterel content in Cd-treated rats

Group

Total lipid

LZn
LZn-Cd
CZn
Cn-Cd
HZn

123.83:115.857
146.6416.90™
162.20+33.61%
1775842251
162.01 % 20.07"

168.26=22,83"

Vaiues are mcar1+ S.D. (n 6)
Watues with a common superscript fetter within the same columi are not significantly different (p<<0.05)

Trlglycende

23.6911.91°
24.30+3.48
26.80+2.80"
214922 000
22.70+:3.68"
23.322:4.16"

{mg/dh
Total cholesterol HDL-cholesterol
50.37 +5.05 17.71£2.36
70.13+%7.6¢" 16.91=2.82¢
59.78+7.36" 25.63+3.68"
55.63+£9.53" 20.25+6.16"
61.6016.86" 26.27.£3.82
60.07 5. 96“ 23.01£3.07"
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Tablie 4. Effect of Zn on liver trigiyceride, totai lipid, cholesterol and phospholipid content in Cd-treated rats

(mg/dh
Croup Total lipid Triglyceride Cholesterol Phospholipid
LZn 47,3449 89" 7.16+1.66¢ 3.65+0.48 1217 11.04°
Zn-Cd 56.32+5.63 8.46x1.20% 2.8340.18° 12.84+0.30°
C2n 54.63+6.40" 8.88.:1.19" 3.07:0.18° 13.443.0.69™
CZn~Cd 61.86+5.21* 9.26x1.74" 2.52+0.35° 15.04+1.97°
HZn 48,47 £6.33° 9.4741.43" 3.537+0.2¢6° 14.7351.45%
HZn-Cd 57.47 +6.46" 10.67 +:1.83 2.36+0.20° 12.78:0.67°

Valyes are mean£5.0. (n=6)

Values with a common superscript letter within the same column are not significantly different {p<0.05]
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Tabie 5. Effect of dietary Zn fevel on Zn, Cd and Cu contents
in liver and serum in Cd-treated rats

n Ccd Cu
Liver"
L7n 2.24£038° 0.04+0.017 3.4140.,07%
L.Zn-Cd 347+£0.46"  0.39x0.11° 0.46:£0.35"
Cin 2.63+0.29° 0.04+0.07° 0.40=0.06™
-Zn-Cd  3.76x040" 0.71x0.11° .41 +0.03"
H~Zn 3.3920.24" 0.04+0.01¢ 0.39+0.05"™
H-7ZnCd 3.98+0.66" .33+0.03¢ 0.34+0.03
Serum?*
LZn 0.29+0.04¢ 0.030+0.01" 0.15:002"
LZn-Cd 0.33+0.04° 0.040£0.07" 0.12+0.03%
CZn 0.98x0.24% 00332007 0.18£0.03
CZn-Cd 1.31+0.35" 0.034+0.01™" 0.15::0,04"
Hin 0.56+0.39" 0.043+0.01" 0.14+0.03%
HZn-Cd 1.16+0.43" 0.043+0.01" 0.08+0.01¢

Values are mean =5.0.(n=&)
Values with a common superscript letter within the same colu-
mn are not significantly different {p < 0,05}

mg/ 100g of tissue  * ug/ml of serum
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