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Abstract

The present study was designed to evaluate the effects of dietary vitamin E and coenzyme Q1o
supplementation on adriamycin (ADR)-induced lipid peroxidation in rats. After feeding the
experimental diets for 6 weeks. ADR treatment significantly decreased growth performance of
rats. But this decrement was not modified by supplementation of vitamin E or coenzyme Qio.
Lipid peroxide values of plasma and heart mitochondria were elevated by ADR treatment. But
these values were significantly decreased according to vitamin E or coenzyme Qio supple-
mentation. Adriamycin treatment elevated glutathione peroxidase (GSH-Px) activity of rats, but
this increment was modified by vitamin E supplementation. There was a tendency of higher
superoxide dismutase (SOD) activity in ADR-treated rats. However, vitamin E or coenzyme Qio
administration reduced this enzyme activity. With ADR treatment, arachidonic acid (20 : 4) was
greatly increased, but docosahexaenoic acid (22 : 6) was not detected. Arachidonic acid was
decreased and docosahexaenoic acid increased by supplementation of higher level of vitamin E
or coenzyme Q. Present data showed that dietary vitamin E and coenzyme Qo influenced on
ADR-induced lipid peroxidation in rats, and also the degree of antioxidative effect was greater
in vitamin E-supplemented rats.
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Table 1. Experimental design

Group Diet composition Treatment
C Basal diet Saline®
AF Basal diet ADR*
AE: Basal diet + Vitamin E” ADR
AE: Basal diet + Vitamin E? ADR
AQu Basal diet + Co Qu® ADR
AQ: Basal diet + Co Qi ADR

Y0.1g of a -tocopherol acetate/kg of diet

20.5g of @ -tocopherol acetate/kg of diet

» 2.0mg of saline/kg body weight/week

% 0.1mg of adriamycin in saline/kg of body weight/week
90.1g of coenzyme Qu/kg of diet

9 0.5g of coenzyme Quykg of diet

Table 2. Composition of basal diet used experiment

Ingredient Content(%0)
Casein 23.5
Corn starch 404
Glucose 11.5
Sucrose 5.8
Soybean oil 10.0
a -Cellulose 4.0
Mineral mixture 3.5
Vitamin mixture® 1.0
DL- methionine 0.3

Total 100.0

"The mineral mixture based on the pattern of Rogers and
Harper (1965) contained the following (g/100 g mixture)

: CaC0s 29.29, CaHPO4 - 2H20 0.43, KHz PO+ 34.31, NaCl
25.06, MgSOs4 - TH20 9.98, Fe(CeéHs07) - 5H20 0.623,
CuSO0s - 5H20 0.156, MnSO+ - H20 0.121, ZnCl2 0.02,
KI 0.0005, (NH4)6sMo702s - 4H20 0.0025, Naz2SeOs -
5H20 0.0015.

» 100g of vitamin mixture contained the following:
Vitamin A acetate 50,000 IU, Vitamin D 10,000 IU,
Vitamin E acetate 500mg, "Vitamin K 500mg, Thiamin
HCl1 120mg, Phyridoxine HCl 800mg, Cyanocobalamin
0.05mg, Ascorbic acid 3,000mg, D-biotin 2mg, Folic acid
20mg, Calcium pantothenate 50mg, PABA 500mg,
Niacin 600mg, Inositol 600mg, Choline chloride 20,
000mg, Riboflavin 400mg.

o 93 FAZch. 42L& MSE medium (225mM
mannitol, 75mM sucrose, 0.1mM EDTA and 20mM
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Table 3. Operation condition for the determination
of mitochondrial fatty acid in rat heart by
gas chromatography

Instrument G. C. (Hewlett Packard 5890 A)
Integrator (Hewlett Packard 3390
A)

Column PEG20M SCOT fused silica
capillary column (25m, 0.32mm)

Temperature Injection : 250C
Detector (FID) : 250°¢C
Column oven : 160¢C to 210T¢C, 4C
/min

Flow rate Carrier (He) : 3ml/min, split ratio
60:1
Hz2: 20 mi/min
Air :300m}/min

Sample injection 3u

Attenuation 92

Chart speed 1 cm/min

Peak width 0.02

Threshold 2
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Table 4. Effect of vitamin E and coenzyme Q1o supplementation on growth performance in adriamycin-

treated rats

Group BWG? Feed intake FER®
(g/day) (g/day)

(o 6.16-+0.65%2 18.20+1.20° 0.34+0.03"
AF 4.24+0.36° 17.12+2.21% 0.26+£0.02"
AEs 4.07+0.48° 15.37+1.18° 0.29+0.03°
AE2 4.49+0.68" 16.07+1.31% 0.29+0.03°
AQ 3.98+0.52" 16.11+1.39" 0.29+0.02
AQ2 4.10+0.44° 15.74+1.01" 0.26+0.02¢

YValues shown are mean + S. D.

? Means with the same letter are not significantly different (p<0.05)

¥ B. W. G. : Body Weight Gain
* F. E. R. : Feed Efficiency Ratio

Table 5. Effect of vitamin E and coenzyme Q1o supplementation on heart and liver weight in adriamycin-

treated rats

Liver Heart
Group Total Relative Total Relative

® (g/100gB. Wy @® (g/100B. W)

C 14.67+1.36%2 3.61+0.18* 1.17+0.11* 0.29+0.02°
AF 12.83+1.49" 3.83+0.22° 1.07+0.08" 0.32+0.02°
AE1 12.54+1.45° 3.87+0.26* 1.02+0.09° 0.31+0.01°
AE:2 13.23+1.88° 3.89+0.25° 1.09+0.11° 0.32+0.02*
AQ1 12.12+1.27° 3.85+0.38" 1.05+0.08" 0.3210.04"
AQ: 12.13+1.61° 3.79+0.38° 1.04+0.07° 0.33+0.02?

bValues shown are mean + S. D.

? Means with the same letter are not significantly different (p<0.05)

3B.W. : Body Weight
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Table 6. Effect of vitamin E and coenzyme Qo su-
pplementation on lipid peroxide levels in
adriamycin-treated rats

]’_‘POS)
Group
Plasma Heart
(MDA nmol/ml) (MDA nmo}/mg protein)

C 3.92+1.64%2 021+0.05°

AF 9.07+1.68" 0.47+0.15°

AE1 5.02+1.55% 0.31+0.08>

AE: 4.63+1.73% 0.25+0.08%

AQ: 6.75+0.75° 0.34+0.05°

AQe 5.99+1.13% 0.28+0.07

YValues shown are mean + S. D.

?Means with the same letter are not significantly differ-
ent (p < 0.05)

¥ LPO : TBA-reacting substances
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Table 7o AAlY diel o] SOD € =e 2T
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v sl fgdez e $£3& Bt Coenzyme
Qoo FF A= ADR Ao o3 dFS &
SAZ oV FFFAN WE Aole HolA ggkth
hydro-
gen peroxide® W3E = AE Fujsles T22A A
AW xanthine oxidases} 22 HAANG AR ZA}
2 AA o ERAE ols] Wizt dojubA Hrh
Doroshow® 2 ADR Eo & Ab4 AM|go] Z7}g] o]
A2 A EA A superoxide Aol 108) ©]4F o}
Hou AxUle SOD 45k W3yt fEFHe] A
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Superoxide anion®] ™3} vitamin E9] EFE XA,
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Superoxide dismutase superoxide anion®]

Table 7. Effect of vitamin E and coenzyme Q¢ supplementation on lipid peroxide metabolizing enzyme

activities in adriamycin-treated rats (unit/mg protein)
Group  Catalase GSH-Px SOD

C 6.114+0.7622 93.19+15.67° 43,73+ 7.36°
AF 6.03+1.43° 115.37+25.20° 66.81+20.76°
AE: 6.08 +1.40° 109.01 +15.65™ 43.30+ 9.52°
AE: 5.45+1.20* 111.53+17.84% 29.31+ 5.29°
AQq 5.92+0.78° 117.82+19.62° 37.35+ 5.20%
AQz2 5.88+£0.76 116.49+19.86" 4579+ 7.80°

YValues shown are mean + S. D.

» Means with the same letter are not significantly different (p<0.05)
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Table 8. Fatty acid composition of the heart mitochondria of rats %)

Fatty acid\Group C AF AR AFz A Ay
14:0 16.74 11.43 4.29 - 8.96 6.76
16 :0 10.77 16.25 22.33 18.11 17.49 33.53
18:0 22.32 19.57 23.85 24.77 19.88 28.71
18:1 5.64 7.14 9.64 8.60 8.02 3.03
18:2 9.68 - 10.58 11.66 11.65 11.78 3.71
18:3 4.72 - - 5.07 - -
20:0 - - - - 0.99 -
20:1 9.81 0.53 5.89 1.60 5.51 1.66
20 :2 - - - 7.66 - -
20:4 16.18 34.50 21.83 16.20 27.39 19.34
22 :6 4.24 - - 6.36 - 3.26

Total 100.00 100.00

99.99 100.02 100.02 100.00
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