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Effects of Zn and Fe Levels on Lipid Metabolism and
Micromineral Contents in High Fat Diet-induced Obese Rats

Hyun Sook Kim and Jung Ja Sung
Dept. of Food and Nutrition, Sookmyung W omen’s U niversity

ABSTRACT

This study was conducted to investigate the effect of Zn and Fe levels on lipid metabolism and
micromineral contents in high fat diet-induced obese rats, Male sprague-dawley rats weighing
approximately 100g were fed a normal or high fat diet. After 10 weeks high fat diet, rats were fed dif-
ferent levels of Zn and Fe. Serum triacyglycerol and HDL-cholesterol were affected to Zn and Fe
levels in normal group. The micromineral(Zn, Fe, Cu, Mn) contents in liver were significantly differ-
ent in high fat diet group by Zn intake levels and in normal diet group by Fe intake levels. However,
micromineral contents in kidneys were not affected to different levels of Fe in both obese and normal
rats. There were no differences in spleens of obese rats fed high fat diet according to Zn and Fe in-
take levels. But in normal group, Mn content of spleen were exclusively affected to Zn levels.
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Table 1. Dietary groups and formulation of experimental diets

Dietary groups? Zn(ppm) Fe(ppm) Lipid type & amount (%)
Ob/Zn-L 15 35 Lard, 20
Ob/Zn-N 30 35 Lard, 20
Ob/Zn-H 60 35 Lard, 20
Co/Zn-L 15 35 Cornoil, 5
Co /Zn-N 30 35 Cornoil, 5
Co /Zn-H 60 35 Cornoil, 5
Ob /Fe-L 30 17.5 Lard, 20
Ob /Fe-N 30 35 Lard, 20
Ob /Fe-H 30 70 Lard, 20
Co /Fe-L 30 17.5 Corn oil, 5
Co /Fe-N 30 35 Cornail, 5
Co /Fe-H 30 70 Cornoil, 5

D In the abbreviated names Ob, Co, L, N and H indicate obese, control, low, normal and high, respectively.
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Table 2. Serum total cholesterol, HDL-cholesterol, triglyceride and atherogenic index fed different levels of

Zn and Fe

Dietary groups Total cholesterol HDL.-cholesterol Triglyceride Al
mg /dl

Ob/Zn-L 83.50( 0.71)Y 55.50(13.44) 245.50(135.06) 0.55(0.39)
Ob/Zn-N 99.67(16.80) 68.17( 8.95) 133.83( 61.40) 0.46(0.13)
Ob/Zn-H 100.00(14.91) 72.00( 9.84) 94.00( 23.18) 0.39(0.07)
Co/Zn-L 123.20(29.17) 79.80(25.14) 293.00(130.35)2 0.60(0.28)
Co /Zn-N 101.00(23.74) 68.00( 9.36) 225.83(117.17)% 0.48(0.18)
Co/Zn-H 102.83(14.02) 75.17(10.05) 121.83( 80.16)° 0.37(0.08)
ANOVA
A(Obesity) N.S¥ N.S p<0.05 N.S
B(Zinc) N.S N.S p<0.05 p<0.05
AXB N.S N.S N.S N.S
Ob/Fe-L 123.17(41.24) 74.17(17.00) 207.17( 97.56) 0.64(0.23)
Ob /Fe-N 99.67(16.80) 68.17( 8.95) 133.83( 61.40) 0.46(0.13)
Ob /Fe-H 105.40(29.04) 66.20(14.50) 163.00(101.62) 0.57(0.16)
Co /Fe-L 106.80(33.45) 77.60(20.80)® 156.00( 82.11) 0.37(0.17)
Co /Fe-N 101.00(23.74) 68.00( 9.36)® 225.83(117.17) 0.48(0.18)
Co /Fe-H 138.50(41.91) 85.50(15.28)* 302.83(202.87) 0.62(0.36)
ANOVA
A(Obesity) N.S N.S N.S N.S
B(Iron) N.S N.S N.S N.S
AXB N.S N.S N.S N.S

1) Values are mean(standard deviation)

2) Means with different letters within a column are significantly different from each other at «=0.05 as determined

by Duncan’s multiple range test{(a>b).
3) Not significant
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Table 3. Mineral content in liver of rats fed different levels of Zn and Fe
Dietary Zn Fe Cu Mn
groups
Ob/Zn-L 48.91(4.47)02 45.18(13.13)® 6.18(0.27)° 5.39(0.48)°
Ob/Zn-N 47.86(4.05)% 107.88(37.56)* 6.85(0.34)° 6.65(0.83)®
Ob/Zn-H 54.88(4.51)2 76.13(34.64)® 9.01(1.51)2 6.90(0.73)?
Co/Zn-L 49.42(8.49) 28.57( 7.60) 6.50(1.15)° 6.01(0.45)°
Co/Zn-N 52.66(7.55) 54.79(10.60) 8.54(1.62)® 7.50(0.92)2®
Co/Zn-H 54.02(6.58) 20.42( 6.28) 8.95(1.02)2 7.15(0.85)°
ANOVA
A(Obesity) N.S¥ p<0.05 N.S p<0.05
B(Zinc) N.S N.S p<0.001 p<0.001
AXB N.S N.S N.S N.S
Ob /Fe-L 54.04(6.41) 117.93(48.37) 8.70(2.17)® 7.34(0.75)
Ob /Fe-N 47.86(4.05) 107.88(37.56) 6.85(0.34)° 6.65(0.83)
Ob /Fe-H 53.90(8.27) 64.76(25.17) 7.59(0.77)° 6.70(1.10)
Co/Fe-L 47.89(9.90)%® 30.84(19.65)° 12.16(5.43)2 6.82(0.98)%°
Co /Fe-N 52.66(7.55)2 54.79(30.09)? 8.54(1.62)% 7.50(0.92)2
Co /Fe-H 43.69(3.97)° 41.41(13.05)%® 6.60(0.79)° 5.49(0.64)°
ANOVA
A(Obesity) N.S p<0.001 N.S N.S
B(iron) N.S N.S p<0.05 p<0.05
AxXB p<0.05 N.S N.S p<0.05

D Values are mean(standard deviation)

2 Means with different letters within a column are significantly different from each other at «=0,05 as determined

by Duncan’s multiple range test(a>b>c).
3) Not significant
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Table 4. Mineral content in kidney of rats fed different levels of Zn and Fe

Dietary groups Zn Fe Cu Mn
Ob/Zn-L 26.15(10.36)" 73.70(34.87)2 3.72(2.85) 2.56(1.45)
Ob/Zn-N 20.06( 4.07) 57.56(21.75)® 2.83(0.93) 1.74(0.77)
Ob/Zn-H 20.00( 3.65) 44.51( 8.76)® 2.65(0.74) 1.34(0.29)
Co/ZnL 40.17(16.86)%2 123.48(57.74)* 5.90(4.18) 4.06(2.13)®
Co/Zn-N 24.26( 3.83)* 61.60(15.95)® 3.22(0.89) 1.93(0.53)™
Co/Zn-H 18.97( 9.19)¢ 41.65(16.86)° 2.67(1.13) 1.32(0.52)¢
ANOVA

A(Obesity) N.§¥ N.S N.S N.S
B(Zinc) p<0.05 p<0.001 p<0.05 p<0.001
AXB N.S N.S N.S N.S

Ob /Fe-L 23.16( 4.77) 60.73(25.08) 4.32(1.60) 1.87(0.89)
Ob/Fe-N 20.06( 4.07) 57.56(21.75) 2.83(0.93) 1.74(0.77)
Ob /Fe-H 21.58( 3.70) 61.79(23.87) 3.03(0.30) 1.97(0.88)
Co /Fe-L. 21.51( 5.38) 55.87(15.55) 3.20(1.07) 1.89(0.50)
Co /Fe-N 24.26( 3.83) 61.60(15.95) 3.22(0.89) 1.93(0.53)
Co /Fe-H 22.14( 4.78) 54.83(10.32) 3.29(0.71) 1.71(0.32)
ANOVA

A(Obesity) N.S N.S N.S N.S
B(Iron) N.S N.S N.S N.S

AXB N.S N.S N.S N.S

1) Values are mean(standard deviation)

2) Means with different letters within a column are significantly different from each other at «=0.05 as determined

by Duncan’s multiple range test(a>b>c).
3) Not significant
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Table 5. Mineral content in spleen of rats fed different levels of Zn and Fe

HoLA o} RAEFRATE

Dietary Zn Fe Cu Mn
groups

ug/g
Ob/Zn-L 11.70(1.65)V 134.38( 52.61) 1.02(0.30) 0.99(0.28)
Ob/Zn-N 12.86(4.57) 109.36( 60.82) 0.75(0.22) 0.66(0.18)
Ob/Zn-H 9.09(3.22) 90.26( 58.08) 0.92(1.39) 0.91(0.45)
Co/Zn-L 9.56(4.29) 101.48( 66.09) 0.67(0.43) 0.82(0.28)%2
Co/Zn-N 13.24(3.38) 124.94( 47.13) 0.65(0.27) 0.83(0.23)®
Co /Zn-H 11.15(2.81) 147.36( 31.57) 0.42(0.13) 1.25(0.15)*
ANOVA
A(Obesity) N.s? N.S N.S N.S
B(Zinc) N.S N.S N.S p<0.05
AXB N.S N.S N.S N.S
Ob /Fe-L 11.13(1.84) 98.78( 32.69) 0.62(0.30) 0.71(0.10)
Ob /Fe-N 12.86(4.57) 109.36( 60.82) 0.75(0.22) 0.66(0.18)
Ob /Fe-H 13.84(3.90) 100.65( 28.25) 0.77(0.38) 0.72(0.22)
Co/Fe-L 14.03(4.33) 79.41( 35.59)° 0.76(0.34) 0.86(0.16)
Co /Fe-N 13.24(3.38) 124.94( 47.13)® 0.65(0.27) 0.83(0.23)
Co /Fe-H 15.82(4.29) 191.65(102.62)2 0.97(0.34) 0.95(0.21)
ANOVA
A(Obesity) N.S N.S N.S p<0.05
B(Iron) N.S p<0.05 N.S N.S
AXB N.S N.S N.S N.S

D Values are mean(standard deviation)

2 Means with different letters within a column are significantly different from each other at @=0.05 as determined

by Duncan’s multiple range test(a>b>c).
3 Not significant

e %S BRAT(«=0.05).
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