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Effects of Dietary Zinc and Iron Levels on Serum Trace Minerals and
Obesity Index in High Fat Diet-Induced Obese Rats

Hyun-Sook Kim' and Chung-Ja Sung

Dept. of Food and Nutrition, Sockmyviung Women's University, Secul 140-172, Korea

Abstract

The purpose of this study was to evaluate the obesily index and effect of dietary zinc and iren levels on serum
trace minerals status in the high [al diet-induced obese rals. Male Sprague-Dawley rats were randomly assigned
to control and high fat diet groups. Ten weeks later, the control and high fat diet group were rearranged into
six groups by zinc and iron levels. Alter 16 wk serum zine, iron, copper and manganese was analyzed. Obesity
index was significanily higher in the group fed high fat diet (20% lard} than that of control group (5% corn
0il}. Body fat content was 12.10£4 51 g/100 g BW in high fal diet group and 7.64*4.18 p/100 g BW in control
group. 5o, the obese rats were successfully induced by high fat diet. The trace mineral concentration of obese
rats in serum were affected by zinc levels. Serum zinc concentration was increased by dietary zinc overload,
whereas the iron, copper and manganesc were decreased. Specially the manganese concentration was significantly
affected by zinc levels. In both groups, serum trace mineral conceniration was not changed significantly by
the dietary iron levels. There were positive correlations between zinc, iron and manganese conceniration according

Lo dietary zinc and iron levels.
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Fig. 1. Experimental design.

Table 1. Dietary groups and formulalion of experimental diets
Lipid type &

Dietary

R )
groups” Zn (ppm) Fe (pom amount (%)
Ob/Zn-1L. 150 35.0 Lard, 20
Ob/Zn-N 30,0 35.0 Lard, 20
Ob/Zn-H 60.0 30.0 Lard, 20
Co/Zn-1L 150 3.0 Corn oil,
Co/7n-N 30,0 35.0 Com o1, 5
Co/Zn-H 60.0 360.0 Corn al, 5
Ob/Fe-L 30.0 175 Lard, 20
Ob/Fe-N 30.0 30.0 Lard, 20
Ob/Te-H 30.0 70.0 Lard, 20
Co/Fe-L 30.0 175 Com oil, b
Co/Fe-N 30.0 350 Corn oil, 5
Co/Fe-H 30.0 70.0 Corn o1, 5

“In the abbreviated names Ob, Co. L, N and H mdicate obese,
control, low, normal and high levels of zinc and ron. respec-
vely,
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Table 2. Food inlake, weight gain and feed efficiency ratio
of rals [ed high [at or control diet for 10 weeks

Food intake Weight gain

Dietary groups a/day FER
High [at diet 44424321  3024+382° 072£0.10°
Control diet 42234 2.33° 26,42+ 3.83° 0.600.10°

"Walues are mean®5D

"Means with dilfferent leliers {a, b) withm a column are signil-
icantly different from each other at #=005 as determined by
Duncan's mulliple range test {a>b)
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Table 3. Food inlake, weight gain and feed efficiency ratio
of rats fed different levels of zinc and iron for 6 weeks

Food nlake

Weight gain

Dietary proups I'ER
g/day
Ob/Zn-L 273513698 12701803 0.45+0.16
ObiZn-N 2533049 11.83+4.25 0.48.£0.16
Ob/Zn-H 26.2: £ .67 9.53+7.34 0.33=0.29
Co/Zn-L 3143+238"% 20553687 061=013
Co/Zn-N 24510597 17501355°  059=0.12"
Co/Zn-H 9825+0,20" 1133+437°  0.40=0.16"
Oh/Fe-L 275213017 9.90+£672 0.35—023
Ob/Fe-N 253320407 11.53£4.25 0.43=0 16
On/Fe-H 27.66510.83° 1290%376 0.47=0.13
Co/Te-L 31742192 1615679 GH0L0.20
Co/Fe-N 29 45k050" 17.50%3.35 0594012
Co/Fe-H 2083+ 234" 18531683 0B0E022

“Values are mean=SD
“Means with chfferent letters (a. ) within a column ave signif-
icantly different (rom each other at @ =005 as determined by

Duncan’s muluple range iest (a>b},
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Table 4. Obesity index of rals {ed high fat or conirol diet
High fal diet Control ciet

2414k 111Y 2471+ 198
42562442182 378351013

Obesity index

MNaso—anal length (cm!}
Final body weight (g)

Rohrer index 33.96 £ 1487 2885 4320
Lee ndex JRH7+ 14820 300761 15,08
TM. index 5749+ 775 4985+ 719"
Fat content 12,10+ 453 781+ 418

(g/100 g body weighl)

Malnes are mean = SD.

Means with different letiers within a row ave sigmficantly dif-
ferent from each other at @ =005 as determined by Duncan’s
multiple range test (a>bl.
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Table 5. Serum trace mincral contenl of rats fed different
levels of Zn

247

Table 6. Serum trace mineral content of rats fed different
levels of Fe

Dielary groups n e Cu Win Dielary groups Zn Fe Cu Mn
g ml. ng/mlL
Oh/Zn-1L 243+033" 216=079 0991025 0.45+01% Ob/Fe-L 3.02+038" 213£040 085020 039008
Ob/Zn-N 2693053 181053 0681033 035010 Ob/Fe-IN 269053 1911058 068+033 035010
Ob/Zn-H 304=056 1.84=040 061025 020+007" Ob/Fe-H 275+055 1972057 0561T020 036+0.00
Co/Zn-L. 243=012"% 295=043" 083095 (.41 +00 Co/Fe-L 2421064 1.71+0.60 068+033 032+011
. 3 OE AT — AT a Co/Fe-N 205+049 L98+054 052+017 037+0,10
o e oo 0, o oo CoFe-H 2915060 197+053 096=061 0374008
ANOVA terms
ANOVA terms . e . B e
. 3 e A (Obesity) NS® NS NS NS
A (Pbe31ty) NS5 NS NS NS 3 Iron) NG NS NS NS
B (Zinc) p<0 05 p<0.05 p<0.05 p<0.05 AP NG NS NS NS
AXB NS NS NS NS - -

"Values are mean™ SD.

Means with different letlers witlun a column are sigmificantly
different from each other at «=0.05 as delermined by Duncan's
multiple range test (a>b)

NS=nol significant.

e g Frlhehe ARLE vieben], Ao e o)
o ZFF Y Akl Zhat 2254043 pg/ml, 198054 ug/
mL% 1.4320.06 ug/mLal el vE §23 o2 =3t
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L= kel ofad A H A T 2] F4 H ol R =
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Campen(20)3} Fisher £{21)& oled/F=]2| 4
500 19d = F2] YAk Aol At M Folg Fgr }7'19-]
G09%7h=) A= 501 1Y of Fele] T ko] 9l
ol &9l o Fischer 5(22,2312 ol ] copper—hinding
ligands ¥4 metallothioneing T d-o.24 Fee &

FE Azl g,
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Table 7. Correlation malrix of zinc, copper, iron and mangancse in serum of obese rats by zinc and iron status

Low Normal High
Cu Fe n Mn Cu Fe Zn ¥n Cu Fe Zn Mn
Cn - - -
7 Fe -0 0417 - -() 2088 - 01778 -
’ Zn 0.0915 098427 - -01380  0.9569" - -0 2790 0.9999" -
Mn -0.0762 000027 093317 - -0.1681 099527 0.9647'" -0.2836 00097 099937 -
Cu - - -
Te Fe -00003 - -0.2038 - ~(.2137 -
7n -08401 07578 - -0.13%9 09569 - -0.0515  0.9535 -
Mn -00268 09898 0.8107 - -0.1681 099Gz 098477 - -0.2082  00985"" 08425 -
p<0 05, p<0.01, Tp<000l

Table §. Correlation matrix ol zinc, copper, iron and manganese in serum of normal rals by zinc and iron siatus

Low Normal High
Cu Ta Zn Mn Cu Fe Zn Mn Cu I'e Zn Mn
Cu - - -
7 Fe 0.5388 - () 6634 - -(11238 -
- Zn 06907 09579 - 07004 0.8569" - ~0.5226  -0.4433 -
Mn 05248  00082™"" 095927 - 0.6612  00935' 08761 04640 08326 -0.3113 -
Cu - - -
Fe Fe ~-0.0683 - 0.6684 - 0.2705 -
Zn 0.1163 09046 - 0.7094  0.8669" 05006 0.8903" -
Mn 01076 09883 09017 - 06612 09955 08761 - 0.2647 (0592 083727 -
'p<0 05, 'p<00l, T p<d.001
2 o 2

L% %‘;}Liwl(pd) 05), A=
o] 1210451 g/100g BW= & Ak2lo] el vl &) 7l vlet
VHp<0.05) LA A ool A elel o g nigtel S E g
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