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Abstract

This study was designed to investigate the effect of dietary level of B-carotene on level of antioxidant
nutrients of rat tissues. Male Sprague Dawley rats at the age of 30 days were fed on diets containing
different levels of B-carotene(0, 10, 120, 1,200, 12,000mg per kg diet). Body weight gain of rats fed
with 12,000mg B-carotene diet was significantly decreased, but liver and heart weights were not significan-
tly different among groups. The content of total glutathione tended to decrease significantly in 12,000mg
B-carotene diet group when compared to B-carotene restriction group(BC O). However, total vitamin
C content of liver showed the tendency to increase by B-carotene supply up to 1,200mg. But this tendency
was not found in plasma. The content of zinc in liver and plasma was significantly decreased by [-
carotene restriction. Alkaline phosphatase activity was significantly higher in 12,000mg diet group. In
case of B-carotene restriction group, fibroblasts were proliferated in portal endothelium, and the vacuolar
size was enlarged more than the nuclear. In 12,000mg diet group, hepatic vacuoles were extended,
but their size was regular and the lysis of hepatocytes was observed. Also, fibroblasts were proliferated
in portal endothelium and the regular vacuolar size was extended.
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~Table 1. Experimental group (mg/kg diet)

Groups Amount of B-carotene added
e o
BC 1 10
BC 2 120
BC 3 1200

BC 4 12000

Table 2. Composition of basal diet

Ingredients Lontent( %)
Vitamin-free casein 200
Corn starch 419
Glucose 125
Sucrose 6.8
Soybean oil 10.0
a-cellulcse 4.0
Mineral mixture” 35
Vitamin mixture? 1.0
DL-Methionine 0.3

U Mineral mixture was prepared according to the pat-

tern of Rogers and Harper (1965) and contained
the following (9. kg diet) :
CaCO; 10.1815, CaHPO, - 2H,0 0.1505, KH,PO, 12.
0085, NaCl 8.7701, MgSO, * TH.0 3.4930, Fe(CsH:0
7) + 6H;0 0.21805, CuSO, - 5H,0 0.0546, MnSO; * H»
0 - 0.04235, ZnCl, 0.007, KI 0.000175, (NH,)sMo;0
(4H,0) 0.000875, Na,SeOs; - 5H,0 0.000525.

? Vitamin mixture contained the following (mg kg
diet) : vitamin D3 1,000 LU, vitamin E acetate 50,
vitamin Kj 50, thiamin - HCI 12, pyridoxin - HCI 80,
cyanoccbalamin 0.005, ascorbic acid 300, D-biotin 0.2,
folic acid 2, calcium pantothenate 50, para-aminoben-
zoic acid 60, nicotinic acid 60, meso-inositol 60, ribof-
lavin 40, choline chloride 2,000,
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Table 3. Effect of dietary B-carotene level on growth performance and organ weights of rats

during the experimental period

Groups B.W. G Feed Intake
g'day
BC 0 442+ 0.13" 21.70+ 1.04*
BC 1 427+ 0.34" 19.34+ 0.71
BC 2 4.29+ 0.36" 20.65+ 0.04™
BC 3 421+ 0.16" 20.41+ 0.80"
BC 4 4.04+ 0.34" 20.75+ 0.80"

1) Values shown are means + S.D.

F. E. R Heart Liver
g/1009 B.W.
020+ 0.01° /2.83+ 0.34" 0.28+ 0.01*
0.22+ 0.01" 2.65+ 0.08 0.28+ 0.02

0.21+0.01"
0.21+ 0.01"
0.20+ 0.01"

2.65+0.17
262+ 0.08
2.63+ 0.08

0.28+ 0.01
0.28+ 0.01
0.27+ 0.01

2) Values with different superscripts within the same column are significantly different (p < 0.05).

3) B.W. G:
4) F. E.
5) ns.

Body Weight Gain.
R : Feed Efficiency Ratio,

not significant among 5 groups at p <

0.05,
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Table 4. Effect of dietary B-carotene level

Group 7 Total glut:;thiohe
~ BCO 4624033
BC 1 3544+ 158"
BC 2 3.13+1.65"
BC 3 3274153
BC 4 2.28+0.10"

1) Values shown are means +SD.
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2o & wieglul C 9} 2tsbal wielal Co) & 747}
v d g o g vhebytoh 7kt Ao 21 Zn &

spo. 7@ ol wsle] B-carotened ol M

on glutathione contents of rat liver

) - (Mg liver)
reduced g}utathione

0.3940.10™ 414+ 0.08
0.40-0.07 2.88+0.96"
0.380.09 2.31+0.30"
0.48+0.10 2414045
0.39+-0.04 1784021

2) Values with different superscripts within the same column are significantly different (p<0.08).

3) n.s not significant among 5 groups at p<0.05.
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Table 5. Effect of dletary B-carotene Ievel on vitamin C contents of rat Ilver and plasma

Azl TisE

b b a B 359 e} (Table 8). # kel e}l Zn2
Al Eetell 4 spabat gt FE x| ubel sabsiat
Fel7] Weliie] #AS7h
e Apdo]
Uek® 2eivt 7kel Zongx= ulebw] Ast Zne]
FaTTel fAglel A9 dAsA FA=HA
o ZAx 9l
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Group Total vit.C Ox1dlzed v1tC " Reduced vi vntC
- leer(mq/g liver) - -
BC 0 178.234+24.11* 138.51+15.75" 414241243
BC 1 172.78+-40.53" 129.90+29.65" 4707+ 5.55™
BC 2 201.85+27.33* 145.50+28.82* 48.46+18.35"
BC 3 210.45+38.09° 167.34429.27° 41.80+18.30"
BC 4 164.21+34.40" 132.07+34.30" 41.934+13.55"
Plasma(myg/mé¢ plasma)
BC 0 47.9544.14" 32.50+1.98™ 17.354+1.90"
BC 1 47.15+5.63" 33.19+4.00™ 15.35+3.60™
BC 2 47.69+3.69" 32.68+2.89™ 15.80+2.08
BC 3 46.65+2.26™ 30.96+2.90™ 16.28+2.83"
BC 4 48 62+6 15 32.5243.72™ ) ”17.75717-0—_‘{3.95”'“

1) Values shown are means +S.D.
2) Values with different superscripts within the same column are significantly different(p <{ 0.05).

3) n.s: not significant among 5 groups at p < 0.05.

Table 6 Effect of dletary B-carotene level on Zn contents of rat

GrOUp el I e e Zn . - - S
Plasma(mg/100me) Liver(mg/100g9)
~ BCO 0514006 2594006
BC 1 1.2040.10¢ 3.2040.05°
BC 2 0.954-0.16" 2.3040.52"
BC 3 0.95+0.03" 3.0040.75"
BC 4 0.95+0.08 3.0040.61

1) Values shown are means +S.D.

2) Values with different superscripts within the same column are significantly different (p<0.05).
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Table 7. Effect of dietary B-carotene level on plasma alkaline phosphatase of rats

(unit/m¢ plasma)

_ Group - Alkaline phosphatase
BC 0 4.58+0.93"
BC 1 4.13+0.39°
BC 2 3.86+0.85"
BC 3 4.21+046°
BC 4 549+1.24°

1) Values shown are means +S.D.

2) Values with different superscripts within the same column are significagtly different (p<0.05).
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Fig 1. Photographs of hepatic tissue in rats
(hematoxylin-Eosin stain)

1. Liver section from control group
The tissue structure is essentialy normal.
CV : central vein, PV : portal vein.(x 100)

2. Liver section from B-carotene restricted
rat(BC O group)
Fibroblasts are proliferated in portal endo-
thelium, and the vacuolar size is enlarged
than the nuclear.( x 100)

3. Liver section from rat treated with 10
mg/kg B-carotene(BC 1 group)
The tissue is divided two areas.
Vecuolated area surrounded portal vein
is observed clearly.( x 100)

4. Liver section from rat treated with 120
mg/kg B-carotene(BC 2 group)
The tissue structure is preserved well, but
mild hepatic vacuolation is observed.( x
100)
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5. Liver section from rat treated with 1,200
mg/kg B-carotene(BC 3 group)
A. Mild hepatic vacuolation is observed.( x
100)
B. The vacuolar size is smaller than the
nuclear.( x 200)

6. Liver section from rat treated with 12,000
mg/ky B-carotene(BC 4 group)
A. Hepatic vacuoles are extended and their
wize is regular.(x 100)
B. Lysis of hepatocytes are observed(ar-
row). { x 100)
C. Fibroblasts are proliferated in portal en-
dothelium, and the regular vacuolar size
is extended.( x 200)
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