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ABSTRACT

This study was conducted to investigate the effects of vitamin E supplementation renal lipid peroxidation in high fat diet and
adriamycin (ADR) induced experimental nephrotic syndrome model rats. Treated rats were injected intraperitoneally with ADR
(2mg/kgBW /wk) once a week for four weeks. Control rats were injected with saline solution instead of ADR. The rats in each
group were fed experimental diets of three levels of viamin E for 10 weeks : Normal (501U /kg diet), high (5,000IU/kg diet),
excess (7,500IU/kg diet). The high fat dier and ADR treatment was performed to induce the decrease of kidney functions. Serum
total cholesterol was significantly decreased by the excess supplementation, But there was no effect of vitamin E supplementation on
serum total lipid and triglyceride. Thiobarbituric acid reacting substances (TBARS) was significantly decreased at high and excess
supplementation. Glutathione reductase (GR), glutathione peroxidase (GPy) and caralase activities (CAT) were measured as
antioxidative enzymes. The renal glutathione reductase (GR) and catalase activities (CAT) were inclined to elevate by vitamin E
supplementation. Thus the vitamin E supplementation was found to have an antioxidant effect. These results suggested thar vitamin
E supplementation could alleviate the changes in renal lipid peroxidation. (Korean J Nutrition 33(2) : 141~ 146, 2000)
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C: control(beef tallow 16%, vit. E 50IU/kg diet, saline 2mg/kg BW)

N: nomal(beef tallow 16%, vit. E 501U/kg diet, ADR 2mg/kg BW)

H: highlbeef tallow 16%, vit. E 5,0001U/kg diet, ADR 2mg/kg BW)

E: excess(beef tallow 16%, vit. E 7,5001Ukg diet, ADR 2mg/kg BW)

1 saline 2mg/kg BW" intraperitoneal injection once a week for 4 weeks

I3 ADR 2mg/kg BW intraperitoneal injection once a week for 4 weeks
ADR: Il dong pharmacy Co.(doxorubicin hydrachloride), BW: body weight

Table 1. Composition of experimental diets"(g/kg diet)

Experimental diet C N H E

Casein 140.0 140.0 140.0 140.0
Starch 600.0 600.0 595.0 592.5
Beef tallow 160.0 160.0 160.0 160.0
Vit. mixture® 10.0 10.0 10.0 10.0
Min. mixture” 35.0 35.0 35.0 35.0
Methionine 3.0 3.0 3.0 3.0
Choline chloride 2.0 2.0 2.0 2.0
o-cellulose 50.0 50.0 50.0 50.0
Vitamin-E” 5.0 7.5

Fig. 1. Experimental design.
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C: control, N: normal vitamin E, H: high vitamin E, E. excess vi-
tamin E, 1) AIN-93M, 2) AIN vitamin mixture 76, 3) mineral mix-
ture AIN-93M, 4) vitamin E(dl-a-tocopherol acetate, Sigma Chem-
icals Co., USA)
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Table 2. Serum total lipid, triglyceride and total cholesterol con-

centrations in high fat diet and ADR treated rats (mg/dl)
Group Total lipid Triglyceride  Total cholesterol
C 380 = 102™ 219 + 09" 212 =+ 6°
N 460 + 15 58.0 & 14.6° 286 = 5°
H 421+ 24 501 + 140%® 260 = 6
E 446 + 27 517+ 92% 240 + 10°

C: control, N: normal vitamin E, H: high vitamin E, E: excess vi-
tamin E. Values were mean = SE. Values with the different letters
within the same column were significantly different al p < 0.05 by
Duncan's multiple range test. ns: not significantly different
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Table 3. Renal TBARS and conjugated diene concentrations in
high fat diet and ADR treated rats

Group TBARS _ (.:onjugate_d diene' '
(nmole/mg protein)  (Optical Density/mg lipid)
C 0.253 £ 0.005° 0.088 + 0.004°
N 0.309 + 0.009° 0.135 + 0.003°
H 0.207 £ 0.006° 0.170 + 0.004°
E 0.162 + 0.004° 0.128 + 0.005°
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Table 4. Renal GR, GPx and CAT activities in high fat diet and
ADR treated rats

GR GPx

(nmole NADPH oxidized/
min/mg_protein)

CAT
(nmole H,O, decomposed/
min/mg protein)

Group

C 030+ 003 166+ 0.08° 4.96 + 0.29™
N 033+ 002° 3.43 & 0.40% 6.88 + 0.47
H 040 + 0.01° 623 + 0.58° 7.39 = 0.45
E 068+ 004 264 + 008 7.56 + 0.31

C: control, N: normal vitamin E, H: high vitamin E, E: excess vi-
tamin E Values were mean + SE. Values with the different letters
within the same column were significantly different at p < 0.05 by
Duncan's multiple range test

C: control, N: normal vitamin E, H: high vitamin E, E: excess vi-
tamin E. Values were mean =+ SE. Values with the different letters
within the same column were significantly different at p < 0.05 by
Duncan's multiple range test. ns: not significantly different
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Table 5. Correlation coefficients between vitamin E level and renal
lipid peroxidation parameters

Vitamin E level

Renal TBARS - 0.8244>
CcD -0.0810
GR 0.5642*
GPx - 0.0957
CAT 0.1177

*p < 0.05, **p < 0.001

TBARS: thiobarbituric acid reacting substances concentration CD:
conjugated diene concentration GR: glutathione reductase activity
GPx: glutathione peroxidase activity CAT: catalase activity
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