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The Effect of Antioxidant-complex on Oxygen Free
Radical Generating and Scavenging System in Rats
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To elucidate the effect of antioxidant complex containing B-carotene, vitamin E, vitamin C, Ginkgo Biloba leaf extract
and selenium on oxygen free radical production and detoxification system, rats were fed normal diet and normal diet
with antioxidant complex 0.1%, 0.3% and 0.5% for 3 weeks. Feed efficiency ratio, changes in body weight, weight gain
and amounts of feces of rat are similar in four groups. Liver weight per body weight and hepatic lipid peroxide weight

increased in 0.5% group. However, hepatic glutathione contents in all antioxidant complex added groups were
significantly increased compare with normal control group. On the other hand, the activity of xanthine oxidase was a
little increased due to the amounts of antioxidant complex. Superoxide dismutase and gutathione peroxidase activity of
0.1% antioxidant complex added group were increased about 10~20% in comparison to normal control group. These
results suggest that the supplementation of antioxidant complex 0.1% to basal diet may reduce the hepatic damage

caused by free radicals.
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Table 1. Compositions of experimental diets
(g/kg diet)
01% 03% 05%

Ingredients Normal diet dict diet
Corn starch 350 350 350 350
Sucrose 240 240 240 240
Casein 200 200 200 200
DL-Methionine 3 3 3 3
Corn oil 50 50 50 50
Lard 100 100 100 100
AIN mineral mixture” 35 35 35 35
AIN vitamin mixture” 10 10 10 10
Choline bitartrate 2 2 2 2
Cellulose 10 - - -
Sample - 10 30 50

Total 1,000 1,000 1,020 1,040

D AIN mineral mixture (g/kg): calcium lactate 620.0, sodium chlo-

ride 74.0, potassium phosphate di-basic 220.0, potassium sulfate
52.0, magnesium oxide 23.0, manganous carbonate 3.3, ferric
citrate 6.0, zinc carbonate 1.0, cupric carbonate 0.2, potassium
iodate 0.01, sodium selenite 0.01, chromium potassium sylfate
0 5, finely powdered to make 1,000 g.
2 AIN vitamin mixture (mg/kg): thiamin-HC1 600, riboflavin 600,
pyridoxine-HC1 700, nicotinic acid 3,000, D-calcium pantothenate
1,600, folic acid 200, D-biotin 20, vitamin B12 2.5, vitamin A
400,000 IU, vitamin D3 100,000 IU, vitamin E 7,500 IU, vitamin
K 75, finely powdered to make 1,000 g

H,0,9 #-93 glutathione X NADPHE 7}3) 25CeA) HE
$A7)E Fo AAE NADPE thA glutathione reductase &
A sl B E NADPHS] & 340 nmol| A S43}91
t} (Paglia et al, 1967). @49 L2 23 @ | mgo] A
§217] NADPH®] ¥%S nmoles2 WER AT

2} Superoxide dismutase (SOD) &4

0.1 mM EDTA 3% 50 mM phosphate $+%-29 (pH 7.5)
g FAY PMFS}F 5 mM hematoxyhna A7}, 25T
A 5E3F WHEAIA 560 nmoll Al =] WskE A48}
%tt (Martin et al., 1987). oJW] WEFL G4HUE HUeHX
k31 HWre A7) AoT It AL E: =
9] 50%E AAS= AL 1 wit2 Fgoen, o
unit= FA 3T}

3) Xanthine oxidase (XOD) &

EA9 XOD 4% 4L xanthined 7|AZ 3}
30CAA 1083 vHSAIA A E wic acidE 292 nmoiA]
THEE AU (Stirpe et al, 1969). EATA L 7H2F
2R EAN] mgO] 18 =<} "k 3} 714 28] Agzﬂ/\]y] uric
acidHFS nmol TLZE IAFITH

4) Glutathione &2
vl A A @lg kel 49 sufosalicylic acidE 7Fsl) Akl

M . -m\m
oo N

i)
oft

2 mg



Table 2. Changes in body weight, weight gain, FER and amounts of feces of rat during feeding of vitamin

Parameters/Groups Normal 0.1% diet 0.3% diet 0.5% diet
Initial body weight (g) 144.014.3 146.7+14.7 144.2£3.7 139.6t4.6
Final body weight (g) 243.61+14.2 261.8+24.2 251.7+9.7 247.919.6
Weight gain (g/week) 33.2+5.8 38.4£8.1 35.8+3.9 36.1+4.3
Feed intakes (g/week) 138.91£8.9 142.5£7.0 137.9%7.6 141.11£9.7
FER" 0.24%0.06 0.27£0.04 0.26£0.02 0.25+0.02
Feces (g/week) 4.610.4 4.4%0.6 44104 4.5+0.2
Values are mean & SD for 5 animals, "FER (feed efficiency ratio): weight gain/feed intakes
Table 3. Weight of internal organs of rat fed for 3 weeks with vitamin
Parameters/Groups Normal 0.1% diet 0.3% diet 0.5% diet
Final body weight (BW) 24361142 261.8+24.2 251.74£9.7 2479496
Liver weight/BW (%) 3.51+0.42 3.6710.38 3.461+0.27 433+0.45%
Hepatic cytosolic protein (mg/mL) 16.5x1.6 17.7£1.9 18.913.8 15.84+2.6
Hepatic glutathione (umoles/g tissue) 4.3240.54 56310307 5.67+0.24% 5.6710.68”
Hepatic lipidperoxide (nmoles/g tissue) 13.95+3.80 10.3711.14 16.09£3.32 16.3013.55
Kidney weight/BW (%) 0.831£0.03 0.8710.06 0.84%0.05 0.8240.02

Values are mean * SD for 5 animals

a; significantly different from normal group (P<0.05), b; Significantly different from normal group (P<0.01)
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Table 4. Changes of oxygen free radical generating and scaven-
ging system in rat fed for 3 weeks with vitamin

Groups XOoD" soD? GPx?
Normal 2.28+043 7.0940.93 5124541
0.1% diet 2.42+0.58 7.8510.76 61.9+4.877
0.3% diet 2.79+0.46 7.4140.68 43.1£4.50
0.5% diet 2.8940.67 7.11+1.04 28.4£9.45Y

The assay procedure was described in the experimental methods.
Values are mean + SD for 5 animals.

1; uric acid formed nmoles/mg protein/min

2; unit/mg protein

3; NADPH formed nmoles/mg protein/min

a; significantly different from normal group (P<0.05)

b; Significantly different from normal group (P<0.01)
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