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The Effects of Vitamin E and C on Serum Cholesteroi and
Antioxidative enzyme in ovariectomized rat

Bae-Jin Ha*

Division of New Materials and Biotechnology, Stlla University, Pusan 617-735. Korea

Abstract

In order to observe the bicactivity of ovariectomized rats, ovariectomized group (Ovx), nonovariectomized group
(Sham), ovariectomized Vitamin C-treat group (Ovx+ Vit C), ovariectomized Vitamin E-treat group (Ovx + Vit E} and
ovariectomized Vitamin C- Vitamin E-treat group(Ovx Vit C+I} were made.

Lipidperoxides of liver and kidney, serum total cholesterol and HDL-cholestero! were investigate as follows.

Lipidperoxides of liver and kidney in Ovx group were 1.78 times and 1.61 fimes increased compared to Sham
group respectively. But, they were significantly decreased in Ovx+Vit C group, Ovx+Vit E group, Ovx+Vit C+E
group compared to Ovx group.

Serum total cholesterol in Ovx group was increased 2.57 limes compared to Sham group. Injections of each
substance such as ascorbate, tocopherol, mixture (C+E) make data of Cholesterol become low. When especially Vit
C is injected, the data of cholestercl lowed by about 94%.

Serum HDL-cholesterol in Ovx group decreased 36.7% compared to Sham group.

And as the result of the measurement of SOD, Catalase, and GPx which are antioxidant enzyme, SOD and
Catalase activities in Owvx group much higher than in Sham group.

Based on the results, it is supposed that more produced free radicals increased antioxidant enzyme. And it is also
thought that vitamin can inhibit aging by reducing antioxidant enzyme.
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(GSH), uric acid 5 oig] 7}A] @4 dEd 5] E4)
gtt}. o] & SOD+E superoxide radical (v )& H:0:8 O;
2 Aga e dade Fa, o|u AAE HaDre catalase
9} glutathicne peroxidased] 2|3 A A= =H, glutathione
peroxidase'= GSHE 4H8}8 glutathione (GSSG)o2 4+
A7 AN HO:E AASA Bk 438 GSSCE glhuta
thione reductased] ¢]8] NADPFHZE A ¥ &9 A kA GSH
% Y522 glutathionee GSHY GSSGE F 744 &
e 7HE o] FHA EASHA Hed AEl 54 =
T At deado] Ao #9-oe GSSGrE A M3 F7)a
Al o] GSH/GSSGE] B 2 TLay woj7|He
ZA) ggo] 249 gelA GSHe 50D T Eef 4F
arE] 719 4“" MEESE WAt AE fE5EEs
AZ AR5 A7),
Hal7| 9te F2 £F, &4
o4 o] @ Ho)A g Fol AR vk o] F Faks
A FAdika gt 7ds|A dofvke Ad g F
o A giEid w35 Adste fEEA FitE £
o A% ks oy A H AR =Ho| L7

Vitarmun &9 4] &3], Vilamin C (ascorbic add)= 7g,
2, ;:lc}: ﬂj HE, 25 2 dAHEE oA
s o] HEAAE FEUT.
g AEFRE %7534 HYE AL PAok Fasith Vi-

BE= 4 Z0he] microsomes}t mitochondrias] Ze] 5
AHkARS] peroxidation® A & A] chain
1each0114 AEEE LAt Fiddge A4S BAS
22 FEHo e 4fus BIste] A2 gl 7]
FE fAsE 7)o g ,\,14[10] 1%%, ascor-
bic acid, vitamin E&

=

_>.i

Vol 10. No.3 (2000. 6) / 255



& B 3

C9} Vitamin EZ 2§30z Edg g o]5 EHES]
delgd] PAREHE AR YEAZ Loli|sld]
SOD, catalase, Fglutathion® % glutathion peroxidase®]
$HEE 2487, 2 24 £ HAAAL ¥ 8 3
cholesterol #-1 HDL-cholesterole] = &3 go 2# &)
psAs) W 2 Aegs dsle BEAE.

]

Mz 2 g

150=10g4] female rat& 4344
z Table 14 0] A4 7} eabedz
A G2E AAE =52 W25 AASR 47t ascorbic
acid, tocopherol, ascorbic acid®} tocopherol2 7| Fof
gk ot F 57 e R etk DEARE AHEEal 22
AHEA AFsteE &Y 3d F RE 94E FAsA
+2- 7 2b7 (nonovariectomized  group) ¥ WAS A F
Bli-{ovariectomized group)S 0.9% saline, W4E ZA
& Ztzte] rate] kg 100mg2] ascorbic acid, tocopherol,

—

A
=)
)
ole
=
™
|-r -IOIr O{N

&0

53

ascorbic acid +tocopherol& ¢]Z9] & W Fd7l E7h)
2 4 EAL BEo3lEnh

3ol gl ’é*?l #Hz

A8 ZE F 48 TEL ether v}F] skl A ANEate
Ao H s 08 & 3000rpmoﬂ)~1 1087 94 2
gste] HAL Eostgon, 7 re mzsled 09% A
o] AgpEioeg M FYsid 1&101] “40} 70 freezero| B
et Aol AlEEET.

Table 1. Classification of experimental group
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A (protein assay)
o] ¥ 2]E)A 750nme] A

AT 2A5n EL%L-E‘E A2 E bovine serum al-

]
Olﬂ el
A

experimental group

injection sample (mg/ke)

injection dose (mf/keg of body wt.)

Sham (10rats)

Ovx (10rats)

Ovx+Vit C (10rats)
Ovx+Vit E (10rats)
Ovx+Vit C+E {10rats)

0.9% saline
0.99% saline

100mg/ kg tocopherol

100mg/ kg ascorbic acid

100mg/ kg ascorbic acid +tocopherol (1:1)

Amé kg
Amb/ke
Amb/ ke
At/ kg
Ant/ ke

Sham : nonovariectomized group

Owx @ ovanectomized group

Ovx+Vit. C: ovariectomized ascorbic acid group
Ovx+ Vit E: ovariectornized tocopherol group

Ovx+Vit. C+E: ovariectomized ascorbic acid +tocopherol (1:1) group
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Fig. 1. Variation of MDA values in rat hver and kidney
homogenate,
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vitamin®] 4= cholesterol £32 WA= g7 ¢
oA Adelw AL TaARITa 4EA e Ot
Vit G4l 7S MURAEE B4 9AE4E Bk
A S HDL-cholesterolE4 312 43 XY Table 28 7
o] A4T(Sham)e] #A HDL-cholesterol -2 =38
(Ovx}2] HDL-cholesterolzk X o} 1.584] =4 vfelygcl &
Ao A Ovx+Vit C Ovx+Vit C+ETF 25 HDL-
cholesterol & £& 302 Z7AA 5, Ovx+Vit EX
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SOD #2dwgh= Table 3¢ 49 £o] =3{Ow) & H
€] SOD #A4=A 7 AT (sham)e] 7F SOD @444 ]
A <k 53v A Egen, B A7 AR 22 BT
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oA X o B free radicalo] AHH AoE ﬂ,gq o]
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2] Catalse FATE A4F(Gham)8] 7+ #219] Catalase
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Table 2. Effect of total-cholesterol and HDL-cholesterol values in rat serum

Group Sham Ovx Ovx+Vit. C Ovx+Vit E Ovx+Vit. C+E
Cholesterol - . x,
OISO 9459+ 751 2435143865 10293+ 8507 12129+ 099 9931 +4.68

unit/ml

HDL-Chol . . i}
holesterol 65.76+28.99 1.62= 451 7668+1214°  105.05+12.01 82.00+6.97
unit/ml
Al 0.43 485 034 0.15 021

Atherosclerotic index = (total cholesteral - HDL-cholesterol) / HDL - cholesterol

All values are mean=*SD.

Significantly different from the value of Ovx group at p<0.05, “p<C.01, respectively.

Sham : nonevariectomized group

Ovx ; ovariectomized group

Ovx+Vit. C: ovariectomized ascorbic acid group
Ovx+Vit. E: ovariectomized tocophero! group

Ovx+Vil. CHE: ovariectomized ascorbic acid+tocopherol {1:1) group
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Table 3. Effect of SOD and catalase values in rat liver homogenate

Group Sham Ovx Ovx+Vit. C Ovx+Vit. B Ovx+Vit. C-+E
L 0.25+0.07 1.32+054 0.13+0.004" 0.21£0.04" 02310037
unit/mg protein

Catalase 17.68=3.68 2789407 6574042 1408548 1285044

mu/mg protein

All values are meanxSD.

Significantly different from the value of Qvx group at p<005, "p<0.01, respectively.

Sham : nonovariectomized group

Owx : ovariectomized group

Owvx+Vit. C: ovariectomized ascorbic acid group
Owx+Vit. E: ovariectomnized tocopherol group

Ovx—+Vit. C+E: ovariectomized ascorbic acid+tocopherol (1:1) group

7k =2 & GSH(glutathione reduced form}. GSSG
(glutathione oxidized form)2 H2F 3 GSH- per-
oxidase?| FHE &M

Glutathiong: reduced-glutathion{GSH)™ oxidized-glu-
tathion (GS5G)2| T 7}=1do] 9=, Glutathiong o] &
8 A HaOa1t lipid peroxides-& ole] peroxideES #]A
2]7|= ghatathion peroxidase (¢]3} GPxzZ 2k8H9} glu-
tathion reductases] ¢34 2"}

2 AT M Table 494 R wlof o] 7F 24%9)

% glutathion®f:& A (Sham)S 3 ({Ovx)eh Bl&] 1.22
HAE =4 veita, OwtVit EXs 342 ud 8
Z(Ovxjel vlg] 7+ 23 F % glutathionZe] 1.14u] 7 o}
F A Ve THI2L o] vitamin EZ} AA o) O &
Aske ok BES At
idant®2 A Z-gotef Aznte] £7|HEE a2 RE B
sHoEs a4dye HATre AAANA Fed 79
a7l 2oz Jztgoh 7k 23 % reduced-glutathion
(GSH) 3 T3 24 5o 2 Oux+Vit ERo] =82

3l chain-breaking antiox-

Table 4. Effect of GSH, GS5G, GSH - peroxidase, GSH+GSSG, GS5G/GSH+GSSG values in rat liver homogenate

Group Sham Ovx Ovx+Vit € Ovx+Vit. E Ovx+Vit C+E
reduced-glutathlon.(GSH) 1.00+£0.12 0.65*0.02 0.75+0.03 093£ 0117 0.91= 0.08"
umol/mg protein
Omdmd“gmathmn.(c ) 056+0.08 063 0.09 052+0.035 053+ 003 049+ 0.04
xmol/ mg protein
Gt peroxidase(GPy) 0.16+0.03 012+ 002 014% 003 017= 004 0174002
pmol/ mg protein
GE5G . . .
-——JFGSH—, 1.56£0.20 1.28+ 011 1.27=0.06 1461014 1.40£0.12
tmol/ mg protein
GB5G
— 0.35 0.49 0.41 36 0.35
GSSG+CSH ? 0

All values are meant5D

Signilicantly different from the value of Ovx graup at p<005, “p<0 01, respectively.

Sham: nonevariectomized group

Ovx : ovariectomized group

Ovx+Vit. C. ovariectomized ascorbic acid group
Owx+Vit. E: ovariectomized tocopherol group

Qux+Vit, C+E: ovariectomized ascorbic acid +tocopherol (1:1} group
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