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Rat Blood and Liver
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ABSTRACT

The effect of dietary zinc deficiency and age on lipid peroxide levels was investigated in rats. Zine levels in serum and liver were
also measured. Fifty Sprague-Dawley male rats aging 8 months(older rats) and 2 months{younger rats) were used as experimengal
arumal. Zine deficient diet(1.1ppm) and normal zinc diet(36.5ppm} were used as experimental diets Rats in each age group were
divided into zinc deficient(ZnDF), zine pair-fed(ZnPF) and zinc ad-libitum{ZnAL) to remove the variances of food intake, After 4
weeks of experimental peniod, rats were sacrificed. Thiobarbiuric acd reactive substance(TBARS) levels in plasma and liver,
lipofuscin and conjugated diene levels in liver were measored as lipid peroxide index. Food intakes of all groups were not different
because zinc deficiency did not reduce food intake in ZnDF group. Younger rats gained weight continuously, while older rats lost
weight in the beginning of experiment and regained afterwards. In older rats; serum zinc level was decreased while plasma TBARS
level was increased in ZnDF group. In younger rats, plasma TBARS concentration was increased in dietary zine deficient rats
although serum zine concentration was not reduced. Liver zine concentration was significantly bigher in older rats comparing to
younger rats. However, there was no difference among the three dietary groups. Liver TBARS level was not differcnt by age or
dietary zinc level. However it was tended to be higher in older rats comparing to younger rats, Lipofuscin and conjugated diene
concentration in Jiver were significantly higher in older rats. However there was no difference by the dietary zinc level. In both age
groups, ZnDF group significantly increased plasma TBARS levels, which supggested dietary zinc deficiency could increase lipid
peroxidation in part. Significantly higher levels of hpotiscin and conyugated diene in older rats suggested (ipid peroxidation was
accelerated by aging. (Korean J Nutrition 33(5) . 517~523, 2000)
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Table 1. Composition of experimental diet

Ingredients Dietig/00g diet
Corn starch 170
Sucrose 48,0
Casein 200
Corn oil 540
a-cellulose 50
Vitamin mixture” 1.0
Mineral mixture® 3.5
DL-methionine 0.3
Chaline-bitarirate 0.2

1) Compasition of vitamin mixture : 1 0% in diet provide the fol-
lowing vitaminsimg/kg diel). ThiarminHC] 6mg, riboflavin 6mg, ni-
cotinic acid 30mg, calcium pantothenate 16me, folic acid 2mg,
cyanocobalamine 104g, biotin D.2mg, vitamin A 4000 LU., vitamin
D 10001.U., vitamin E 501.U., vitamin K 50pg, pyridoxineHC| 7mg,.
2) Compaosition of mineral mixture : 3,5% in diet provided the fol-
lowing minerals(mg/kg diet). Calcium(as calcium phosphate, dibasic)
5200, phosphorustas calcium phosphate, dibasic) 4000, sodium(as
sodium chionide) 1820, potassiumias potassium citrate, H,O) 3600,
magnesiumias magnesium oxide} 500, manganese(as manganese car-
bonate) 54, wonias ferric chloride) 35, copperfas cupric carbonate)
6, zinclas zinc carbonate)*, iodinelas patassium iodine) 0.2, seleni-
umlas sodium selenite - 5H0) 0.1, chromium(as chrome potassium
sulfate - 12H20) 2.0, chloride(as sodium chioride) 1560, sulfatefas
potassium sulfate) 1000
* Zn deficient diet © 3mg ZnTOy/kg diet

E Zn pair-fed diet : 100mg ZnCO ke diet

Zn ad-libitumn diet * 100mg ZnCOykg diet

Table 2. Experimental Graups and Zn level

Group" No. of animals Zn levelippm)
oldler nhE 9 11
rats ZnPl ] 365
ZnAL i) 36.5
younger ZnDF 9 14
s ZnPl 8 36.5
ZnAL 3 26.5

1) ZnDF . Zn deficient, ZnPF : Zn pair-fed, ZnAL . Zn ad-libitum
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Table 4. Food intakes, body weight gains and food efficiency ratios
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1, plasma 1g TBARS M2 £A31%{F
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3) Lipofuscin

R P F=&-Moll A spectro-
fluorometerZ A188ke] excitalion wavelength 380nm,
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Table 3. Atomic absorption working conditions

Zn
Wave length 2713.90m
Spectral band pass 0.1nm
Fuel Acetylene
Support Nitrous oxide
Lamp current 5.0mA

Body weight gain(g) Faod efficiency

Group" Food intake{g/da

P intake(g/day) 2 weeks 4 weeks ratio™
ZnDF 2460 + 0.67" - 21.75 £ 540 4.86 £ 5.89 - 0.013 £+ .06

Older ZnPr 24 08 + 0.80 - 1513 + 8.4D 214 +£1.38 - 0.015 == 0.13

rats nAL 2596 + 1.11 - 2667 + 062 B 57 £ 3.67 - 0.020 = Q03
Average 2488 = 0,93 - 21.18 & 4.81*F 5.19 4= 3.65%** - 0,016 + D.O6™
ZnDF 24,32 + (.83 42,11 = 3.90 3350 + 3,52 0.708 + 0.07

Younger ZnPF 22.44 + (.85 33.86 + 9.08 35.75 + 4.98 0124 =012

rats £nAL 24.04 £ 0.86 29.63 + 4.93 3238 + 293 0.092 + 0.08
Averape 23.60 -+ 085 3520 = 597 33.88 = 3870 0.108 x 0.09*

1) ZnDF : Zn deficient, ZnPF : Zn pair - fed, ZnAL  Zn ad - libitum
3) Mot significant among 3 groups by Duncan's multiple range tesl.

2} Values are mean + S.E
4Y Foad efficiency ratic = weight gan{g)/food intake(g)

5*p < 005, **p < 0.001 by L- Tesl in average of 3 dietary groups between two age gioups.
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Table 5. Effect of dietary Zn levels on serum and liver Zn concent-

rations {ppm)
Group” serum liver
ZnDF 1.76 £ 0.08% 178 + 0.09
older ZnPF 206 = 011 3.66 + 0.08
rats ZnAL 204 + 0.11 393 4 0.07
Average 196 + 010" 380 + 0.08*
ZnDF 216 =004 3.34 £ 007
younger ZnPF 213 = 0.06 345 + 0.07
ras ZnAL 2,10 £ 0.07 379 - 016
Average 213 £ 0067 356+ 1.10

1) ZnDF . Zn deficient, ZnPF : Zn pair-fed, ZnAL © Zn ad-libstum

2) Values are mean = S.E

3) Mot significant among 3 groups by Duncan's multiple range test
4) *p < 005, **p < 0.001 by t-Test in average of 3 dietary groups
between two age groups
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Fig. 2. Efects of dietary Zn levels an plasma TBARS concentration.
ZnDF : Zn deficient, ZnPF : pair-fed, ZnAL : Zn ad-fibitum. Vafues
are mean + S.E. Means with the different letter are sigmficantly dif-
ferant at p < 0.05 by Duncan's multiple range tesl. Mean was not
significantly different by t-Test between two age groups

Fig. 3. Effects of dietary Zn levels on levels on liver TBARS con-
centralion ZnDF @ Zn deficient, ZnPF : pair-fed, ZnAL © Zn ad-libi-
twm, Values are mean + S.E. Not significant among 3 groups wi-
thin each age al p </ 0.05 by Duncan's multiple range test Mean
was not significantly different between two age groups.
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diene concentration. ZnDF : Zn deficient, ZnPF : pair-fed, ZnAL :
Zn ad-libitum. Vaiues are mean * S.E. Not significant ameng 3
groups within each age at p < 0.05 by Duncan's multiple range
test. Mean was significantly different at p <. 0.01 by t-Test between
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