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Effects of Vitamin E on the Microsomal Mixed Function Oxidase
System of Kidney in Streptozotocin-induced Diabetic Rats
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ABSTRACT

The purpose of this study was to investigate the effects of vitamin E on microsomal mixed function oxidase system of kidney in
streptozotocin(STZ) induced diabetwe rats. Sprague-Dawley male rats weighing 140 4 10 g were randomly assigned to one control
and threc STZ-diabetic groups, which were subdivided into vitamin E free diet/DM-0E group), 40 mg vitamin ¥ per kg dict{DM-
40E group) and 400mg vitamin E per kg diet{DM-400E group). Vitamin E level of normal group was 40 mg per kg diet. Diabetes
was experimentally induced by intravenous administration of 55 mg/kg B.W. of STZ in citrate buffer(pH 4.3) atter 4 weeks feeding
of experimental diets. Animals were sacrificed at the 6th day of diabetic state. The contents of cytochrome Py in kidney were
increased by 82, 54, 41% in DM-OF, DM-40F and DM-400E groups, respectively, when compared with normal group. The
contents of cytochrome bs in kidney were increased by 28% in DM-0E when compared with normal group, but those of DM-4(E
and DM-400E groups were similar to that of normal group. The activities of NADPH-cytochrome Py, reductase in kidney that
were increased by 35% in DM-0E group, as compared with normal group, but those of DM-40E and DM-400E groups were 6, 19%
lower, respectively, than that of DM-OE group. Levels of TBARS(thiobarbituric acid reactive substance) in kidney were increased by
207, 129% and 72% in DM-0E, DM-40E, and DM-400E groups, respectively, when compared with normal group, but those of
DM-40FE and DM-400E groups were 26, 44% lower than that of DM-0E group. It is know that the activites of MEG system and
fipid peroxidation were inhibited in kidney of STZ-induced diabetic rat by administeration of high doses of vitamin E. (Korean J
Nutrition 33(6) © 619~624, 2000)
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Table 1. Classilication of experimental groups

Groups Vitamin .EH Streptozotocin®
(mgkg diet (55 mgkg BW.)
Narmal 40 _
DM-0E 0 4
DM-40E 40 T
DM-400E 400 4

1) Vitamin E: dl-g-tocopherylacetate

2) Intravenous injection of streptozatocin{55 mg/kg B.W.) in aitrate
bufferipH 4.3) via tail vein

3) Normal group  No streptozotocin treatment after vilamin E 40
mg/kg normal diet

DM-0E group  Streptozotocin injection after vitamin E free diet
DM-40E group. Streptozolocin injeclion after witamin E 40 mgfkg
diet supplementation

DM-400E group  Streptozotacin injection after vitamin E 400 mg/
kg diet supplementation

Table 2. Cormposilion of experimental diets

Ingredients Amaunt(ghg diel)
Corn starch 668
Casein" 180
DL-methionine™ 2
Carn oil 50
Salt mixture® 40
Vitamin mixture™ 10
Cellulose™ 50
kcalfkg 3850

1} Lactic Casein, 30 mesh, New Zealand Dairy Board, Willington,
M. Z

2) Sipma Chem. Co.

3) Salt mixture, AIN-76{g/kg): calcium phosphate(CaHPO,) 500,
NaCl 74, patassium citrate 220, potosium sulfate(K:50,) 52, mag-
nesium oxide(MgQ) 24, manganous carbonate 3.5, ferric citrate 6.0,
zinc carbonate 1.6, cupric carbonate 0.3, potassium iodate(KIO,) D
01, sodium selenite 0.01, chramium patassium sulfate 0.55, sucrose
118.03

4y Vitamin mixture(V-E Tree). contained Lhiamin - HCl, 0.6 g. ribofla-
vin, 0.6 g. pyridoxin HCl, 0.7 g. nicatinic acid, 3.0 g. Ca-pan-
tothenate, 1.6 g. folic acid, 0.2 g. hiotn, 002 g. wvitamin B,,, 0007
g, retinyl acemte, 4.0 x 10° units, ergocalciferol, 1.6 x 10° units.
menadione, 0.075 g. glucose 9925 g

5) Sigma Chem Co

CMCSodium carboxyl methyl cellulose, non-nutrilive [tber}

2. Waroyy A
1) 31 2 229 T
)

94 £5 F 1200 4472 F A8 A447, 47
& A3l 0.9% NaCLZ AL F 4] 22 35
FA7 F 8009 W Bashelrih g6 ALEsig,

crogome F8-2 0,25 M sucrose= Y7 ko

ol mi
722 & FAZAZL 3 8000 % goll Al 487 942t
ek oful @izl AEele ohal 105,000 x gol Al 147k
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microsome® &g F2 ], A pelletZ<l 0.25 M su-
cerose® 3 ml ol 105,000 » g4 6087E 4B a)5)
= pelletel] 0.25 M sucrose® 5F-F417 - 80T oA 53t
sl el 2 e ALg-sr)

2) MR F2| cytochrome Py Y 5

2432 microsome 59 cytochrome Pu 84S Om-
ura®t Sato?] WE¥e R 299 carhon monooxide com-
plex 450nm®} 490nme<l|* spectrophotomer(spectro-
nic genesys)E 34T} & WERAE microsome
Had2 0.1 M phosphate buffer(pH 7.0 2 5|47 ¢
1 mg/mle] e =vg gkE e QO gas® 1871
bubhbling AZ T CO gas= #g|dh 34 &4 358
Ak & baselined 33531 o)o] zodium dithionites
W 38 T 450 nmo} 490 nmollA FREE &85
t}. o|W g molar extinction coefficient= 9lmM 'cm '&
s

3) NETA F2 cytochrome bs 8

Omura®t Satos] WA 0.2 cytochrome byl 3
T g Alele] FHEE R8G9 9% micro-
some® 9 (0,1 M phosphate buffer(pH 7.0)5 &4 A]
71 & NADH £9& %o NADH #F 5%71 0.2
mhie] HF2% §# & 424 nm 409 nmelH EELES
- o] molar extinction coefficients 185
mM ‘e "2 3T

.
okl

4} ‘."_l’é‘?E"—‘l 59 NADPH-cytochrome Pus redutase 24

Master
(DCIPY?] E3= Z4E 600 nmel 187 2
AEE SA3%Y. BEE microsomeddE 005 M
phosphate buffer(pH 77, 10 ' M EDTAESZ 54
AA 1 mg/mle d#ld oz 9le ol semimicro
cellils E4-8<4e] DCIP 96 x 10 * molese] §H¥=
2 53 10 'M NADPH €98 7late] 3% 237} 1.1
ml FEE 5t2 ofu) NADPH 98 & & 307l
1% 82 h4hE S48 2 molar extinction co-
efficient= 21 mM 'om 'E 5}

A3 MR F(TBARS) 3
ﬁ}ﬂgl% ¢ #%L thicbarbituric acid(TBA) <} #-&-

é}':- E'{%L% nbutanol® £&31= Satoh?] ¥4 o

e [ K R B EE 33(6) ¢ 6L9~624. 20007621

6) BYd £H
A DA BT = hovine serum albumin® &
A2 & Lowry W) &) A4k
3. 515+

RE A@Ade] g EAHeE Tukey's HSD test™
of 28 Malshd) 7 A ®mirel JtaAE SPSS pack-
age program< o235k correlation coefficient® T8
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2. MIZZA micosomal cytochrome Pag B

Microsomal cytochrome P &332 Table 48} #2e]
Aol #sl DM-OE, DM-40E, DM-400E+~ ==t
B2%, 4%, 419 Z71sk5t 2l Ayl AelE
vl of DM-0E) ‘ﬂ ﬁH DM-40E. DM-400E &
bl 16% 22/&1 A8

Table 3. Effects of vitarin E supplement en changes in kidney
weights of STZ-Induced diabehc

Group Kidney weights

/100 g BW)
MNormal 0.705 + 0.03°
DM-DE 1.022 + 0.04"
DM-40E 1.067 + 0.03°
DM-400E 0.909 + 0.05"

All values are mean = SE(n = 10Q).
Values wilthin a column with different superscripts are significantly
different at o <C 0 05 by Tukey's-HSD tost.

Table 4. Fffects of vitarun E on kidnev cytochrome Puse contents in
STZanduced diabetic rats

Group Cytochrome Pigy contents
(nmol/mg protem)
Normal 0,130 + 0.01°
DM-OE 0.237 + 0.01°
[DM-40E 0.200 + o.01
DM-400E 0.184 + 0.02"

All values are mean -+ SE(n = 10).
Values within a column with different superscripts are significantly
different at p < 005 by Tukey's-HSD test.
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Tahle 5. Effects of vitamin E on kidney cytochrome b, contents in
ST7Z-induced diabetic rats

Group Cytochrome by contents
{nmol/mg protein)
Normal 0.215 + 0.01°
DM-OE 0.276 + 0.03°
DA-40F 0.245 £ 0.03°
DM-400E 0.220 + 0.02°

All values are mean £ SE(n = 10).
Values within a calumn with different superscripts are significantly
different at p < 0.05 by Tukey's-HSD test.

Table 6. Effects of vitamin E on kidney NADPH-cytochrome Pase
reduclase aclivities in STZ-induced diabetic rats

Group NADPH-cytochrome Py, reductase activities
{nmal/mg protein/min)

Narmal 20098 - 1.13°

DM-OE 28.36 £ 1.54"

DM-40E 26,71 + 1.18%

DM-400E 2313 £ 1.79%

All values are mean = SEin = 10).
Values within a column with different superscripts are significantly
different at p < 01.05 by Tukey's-HSD test.

3. MEN micosomal cytochrome bs B
#l micosomal cytochrome b3 Table 55}
ol Aol wisl DM-0EE 28% Z7hapslent,

DM-40E, DM-400Ev-& A 4kat3} H| 523 0],

&) - A

O

4, MFEA microsomal NADPH-cytochrome Pasy redu-
ctase Y
A3 micosomal NADPH-cytochrome P redu-
ctase B2 Table 694 B ule} go] Aol we]
DM-0Ew*2 35% 7819, DM-40E, DM-400EF-2
DM-0ET R} 6%, 19%49 zh2h 73R8l 9o,

5. MBZEH microsomal MELMEE

A=A ey &40 ARE gz A FAapiket
& microsomals A% Ade Fig 13 2}, 47322
AAsle A dlE DM-0E, DM-40E, DM-
A00ET-=NAM z}zy 207%. 120%. 72% 715192, DM-
40E, DM-4MET2 DM-0ET | vi&l] 2H2} 2632, 44%4

skt

6. &2 parameters Mo A2

A% microsomes] 48] A AFAFSHTBARS)® cy-
tochrome Pr(r = 0493, p <0.05)9 A #ABAE
B9l ow NADPH-—cytochrome Pusa reductase(r = (0,585,
p <0.05)9t= A ABBAE Ve cHFig. 2.
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Fig. 1, Effects of vitamin E on kidney TBARS in STZ-nduced di-
ahetic rats, All values are the means + SE(n = 10). Bars with dif-
ferent letters are sipificantly different at p < D.05 by Tukey's-HSD
test. The experimental candilions are the same as Tahle 1.

0.3

r= 0.493
p < 0.05 a

Cytochrome Pygnmeling proten)

Q
&
[
=]
T
2E
_E
s
@ g
E‘d
o o
8E
Jg .
YE r = 0585
= 187 <005
g . P
s
15 T ¥ T T T
0 2 4 3 8 10 12 14

TBARS(MDA nmal/protcin)
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