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Effects of Excess Vitamin E and Cholesterol Suppiements on Levels
of Vitamin E and Cholesterol in Rat Serum and Liver

K.D. Hwang, H.M. Kim, J.M. Kim, and Y.C.Lee (Kim)

Dept. of Food & Nutrition, College of Home Economics Yonsei University,
Seoul, Korea

= ABSTRACT =

The present study was underiaken to investigate the effects of excess vitamin E supple-
mentation (0.5%) and cholesterol (0.5%) on levels of serum and liver vitamin E and
cholesterol in two categories of rats, group A and group B. Rats in group A (45—65g) were
fed experimental diets for 3 weeks ( I-C, [—E, —Ch, N—ECh). On the other hand rats
in group B (45g —65g) were first fed control diet for 3 weeks and then fed experimental
diets when they were 100—120g for the subsequent 3 weeks ( ['~C, [~E, I'~Ch, & V-
ECh).

The levels of serum vitamin E were higher in vitamin supplemented groups as expected.
Dietary cholesterol showed a tendency to lower serum vitamin E levels of vitamin E
supplemented groups. Serum cholesterol levels tended to stay in a narrow range showing
resistancy to dietary cholesterol and were not affected by vitamin E status. Whereas
vitamin E supplementation seemed to lower the levels of hepatic cholesterol in both groups
A& B(I-C, I'"C vs I-E, I~ E), simultaneous supplementation of vitamin E with 0.5%
cholesterol appeared to increase further the hepatic cholesterol levels which were already
increased by cholesterol feeding ( V—ECh, V=~ECh, vs [I-Ch, I~ Ch).

Hepatic vitamin A levels decreased as rats grew older during the experimental period.
Even though vitamin A levels did not differ from each other significantly, excess amount

of vitamin E supplementation in group B seemed to show a tendency to decrease the
vitamin A storage in liver.
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- %3] HEIIE % Cholesterol H7F40]7} #1749 37 o) wgW E
Cholesterol sxo njX& 9% ~

M 2

Vitamin E 9] 7153 oe19dg¢se 4584 #9
& A% AR ATV 23] o)FojA T JonP P
vitamin E9] el A A7 A SHUNNF
o) AYPH T Yo®”. A H$ 250 LU.Jkg Al o] o]
A+e] vitamin EE FA&w FHekojgl i 3 X, vita-
min Eg] 3 T Foa 9] Fygo] ASHIL B
o g e ool vitamin E7} wj4dE 22, ek
vitamin Eo] 4HZ AY 4§ toxicityE o}y A
A3 YA WP

Vitamin Ei= cholesterols} €7 Ajel)x} 32 LDL
9 ¥y 2 $4kEl o, 7<) vitamin E cholesterols
ARwste 98¢ doke BaP%) Qg wepy A}
oAl 3}3F9] vitamin EE £3 Z3' LDL3 VLDL
cholesterol $£&0] A3l5 ¢li, HDL cholesterol 4
Fol A+dUte n1vt Yon!P®, & vitamin E
7} 29E 92 F(species)s] FEANAE €49 chol
esterol 0] 2715 9P, Hojz9 vitamin E 4
To] F718 £5F ¥4 ¢ 79 cholesterol o} 743}
Qehe B 2919 olh W o] vitamin E = vi-
tamin A9} 4437t ¥ &u A cholesterol o] J3¢&
7AA Bgcte Ba'"% g

2 =Fdxe B%e viamin EF7 Z3HE go}
B7) 98 F 289 8 A& 4YEEE Agsid
cholesterol ¥ 79| vitamin E & F43 g ¥3
ol A vitamin E9} cholesterol ¥ & &4 3}1 7+olA]
vitamin E9} vitamin A @ cholesterol 352 &3}

of, vitamin E 9} cholesterol, vitamin E 2} vitamin
Adtel BAE Holn 3t A el

HUME 2 Yy

1) Ag3E R 48718

o] fF A Fo] 45~65g 5l Sprague— Dawley st-
rain(male) & # 500218 3YZ Al viFAlEE F
of @A HGAIZ F, 4FA|7lol ©WE vitamin E
o cholesterol 7137 & B7] $i8to, 1P 13 2
o] JETLE YRk F 5uElg H4E AR (O
wk) 3| YA HAew, UnA 45~65gH= FHE 72
% %239, [-CZo 25uta], FEZ9 5ua) -
Chdl 5vtg], F-EChel 5eigld Uiy 2
Y3 7t FoA 4E 35 Sviely A AY, -
CZolA 100~120g o & A& YA 20mtg oA
[“C&, T“E &, I-Ch+#, V-Ch T2E2 ZZ%
5ubg]d Yol A& 357 o AASE F HANFT

Z AYEELS AP o2 g AFF LYAA ad
libitumoe 2 A}&3F Fth

E =2e 53o olfF 46~65g9 4AEErt #
€ @ A& 3FY FY ASE 25 Aagoln FA
1, JRZ(FCT) N2 3F7 AE F 100~120
gd & FAE Asslg 3% o 2AFG AET (F
65) 1§ Bagelg 372 A

2) HolzA

HolzAe Hl7 Zow a3E : g¥d : Ao
HS(FA %) 60:18:152 dlgon, NPz 15

Group A Group B
I-C F 1<C
IE b 1-E
E—Ch ¥—<Ch
1
!
NV —ECh t— t N—ECh
0 6 (week)
-C, ['=C : Control group
I-E, I©I’-E :Vitamin E supplemented group

-Ch, ’—Ch : Cholesterol supplemented group
ECh, [V'—ECh: Vitamin E and cholesterol

supplemented group

Fig.1. Experimental design.
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%EA L5572 271829 WSS 1:12 &3 P/ Aol 1 k% 5000LU. ¢ vitamin E (DL—a~tocophe-
S (polyunsaturated fatty acids/saturated fatty acids) ryl acetate) & o] H7istgx, I-Chax F-ECh 2
vgg 12 2¥stgen], FEZH V-ECh Zo& A& Alo] 143 5,000mg ¢ cholesterol& o] A 7}3}
Atk
Table 1. Composition of experimental diets el 3l E Y 0 2+ starch : glucose : sucrose & 70:20
(weight %) :100) B &2 W AR, 9NIYoZE caseing 18
R Experimental group % TE22 wgstg e, DL —methionine- 0.1 %
Ingredients y 21 o1
[-C @IE H~Ch N-ECh AN FJo
Carbohydrate 60 60 60 60 3) & #
Protein : Casein 18 18 18 18 (1) 438 2 Al2ES
DL-Met. 01 01 01 01 e ;;Z :}o 3«\5@0 e e e
Fat: Corn 75 15 75 75 . _};_j NEass tEad a o=
3 A& .
Tallow 75 75 15 15 SR =
Salt Mixture 4 4 4 4 (2) W3gA 524
Vitamin Mixture 1 1 1 1 @ 8% oA g vitamin Ex & &4 : A 9+
Celluflour 2 2 2 2 st $Q3 Yo 2! vitamin E & FZ8te fe-
Additional vitamin E = — 0.5 - 0.5 rric chloride— dipyridyl ) (Emmerie—Engel reaction)
Additional cholesterol — - 05 05 o 9j3le] vitamin E 352 235 4. EF vita-
i = k A F o dl—a—t herol & A
1:Starch : Glucose : Sucrose=70:20:10 min E2¥ Merck A F 2| a~tocopherol & A&
2:8Salt rréixture(g per 100g salt mixture):CaCO(3 stk
29.29 ;CaHPO ,» 2H,00.43 ; KH, PO, 34.31;NaCl £ = = =21)
25.06:MgS0,~ 7H,D 9.98 Fe (C,H0,) - 6H,0 @ 2349 Cholesterol &
0623 ; CuS0O,- 5H,0 0.156 ; MnSO, - H , 0 0.0%1; Q8H L 0.1 #3ted, 7] KOH (33% in ethanol)
ZnCl, 0.020 ; K1 0.0005 ; Na, SeO,- H,070.0015; ) o " 5s
(NH)e Mo,0,,-4H,0 0.0025 S5x & 7}el1 #& A2 F 60T water batholA] 7 83|
3: Vitamin mixture ®(mg per Kg diet) ; Thimin - = 95 < Bhl s B .
HCI 5:Riboflavin 5 ; Niacinamide 25; Ca—panto- SE 7hEdn AN P ¥ 5w o petrole
thenate 20 ; Pyridoxine - HCl 5; Folic acid 0.5; um ether & 5me] THFE Y1 AFs| 1L AA

Biotin 0.2; Vitamin B, 0.03; DL— a tocopheryl . .
acetate 100 ; Retinyl palmitate (in LU.)4,000; Cho- A e ¥, 9AE(L500 rom oA 52N @ 4
)]

lecalciferol (in 1.U.) 400 ; Choline chloride 2,000 = o &z 60 ter bathox] N z A
; Ascorbic acid 50 ; Menadione 0.5 ; Inositol 100. T 1wg 3o T water bathelA} N, gas b

Table 2. Body weight during experimental period'’ (unit:g)

Experimental period

Initial 1 2 3
1 - C 53.7+ 3.8 595+ 5.2 78.54+12.3 103.5+19.6
1 -E 576+ 5.6 67.8+ 5.8 92.44+115 104.6+ 13.7
I - Ch 65.74+ 2.3 94.3+ 7.0 140.7+ 6.1 152.3+ 65
IV — ECh 58.3+ 14 88.7+ 3.5 132.0+ 4.0 143.3+ 47
I - C 113.3+ 21.7 132.2+18.9 170.0+28.5 184.3+26.4
- E 110.0+ 8.5 142.0+ 9.5 166.0+ 14.7 189.5+10.6
I - Ch 109.4+ 10.2 152.2+10,2 170.6+ 7.4 221.2+10.6
V’— ECh 107.8+ 13.4 155.0+ 14.0 182.0+ 9.7 205.04 4.4

1) :Mean+S.E.M.
Group A:Experimental diets were given for the first 3 weeks.
Group B :Contiol diet was given for the first 3 weeks and the experimental diets for the next 3 weeks
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~ #e] HEIE 9 Cholesterol 371407 829 ¥AT 7to) wgm E 2
Cholesterol 5%0] plxx= |3 —

ZAlA cholesterol 3% AlE 2 A g3 4t}

© HollA ARAA B AR glacial acetic acid
2at5 718} vortex mixer £ I 4L F, 2mo] ual
Abe ¥3 9N B Hed % 10~20% o 560nm
oA optical density & ZA3lgtt FZ cholesterol
$do2E Junseirl A ES) cholesterol & glacial
acetic acido] B4ste AL&SHHT:

@3t 2H X9 cholesterol 55 24: 3 FF o)A
& Folchyol o8 Adg $&8 ¥ 2, YRy
% Z& WY 2 cholesterol & $2&, P Yok

@3 2o A9 vitamin A B5 FH% 119 2
ZZ 9 2.5g 2] anhydrosodium sulfateZ I}l =
HE F 0~4C He ¥F 20N 1242 X} o
23 o] A% 0.8a9] 30% trichloroacetic acid(30
% in chloroform) & 7}% %, 10 xulo] 620nm oA
optical & ZA3l Yt} HF vitamin A §40 2= Sj-
gma A Z9] retinol & chloroform o] 8 X3}e] A}&3}
fck

A@zEn o pg
1) 4%& £ A8Eg

298 7IE¢ Z 289 AF ¥de AJEn B
IFAM BE 29 AFo] H&E AFgoer Zilal

8

Ssrum vitamin E (ug/mi)
e

-
o
N

feny, Aa§e| cholesterol H7}Fo] [—Ch &3
N-ECh 2o At 48 2, 35 AF F7i71 -C
=% I-EZol vis} fFIH o2 A el Ab
BEEEY AoMe &4 220 F9FHQA zHolrt gk

2) €337 7dAe VitaminE %

35T APl A&% & Aol ¥A vitamin E
TR W3 a2¥ 29 YuNt Aage 39, vite
min E & H7}¢ [-EE3 F-EChe A vita
min E ¥ [-CZ3 [-ChPo v 2z =
A veigd, £¥ Bage A$ex 1-Cdl vl
fojHog E%erni(P05), F“ECh#x [-Ch
TEY & £ ¥4 vatamin E 38 R Yl

o]z AAE oHel] HAlE B dATFYY vitamin
E(200~-300L.U. vitamin E/kg diet) ¥7} 4%e] 25>
St dAEt 2 len,Yangst Desais 16 7§ Y7t 7o
vitamin E(2,500~10,000 I.U./4s diet) & F 7} &9,
¥ vitamin E¥E7} 371§ vitamin E 9} 45 w
g F7Hatn pude YonZ, oj4fdA] vitamin
E¥=7l ¥% vitamin E¥%d 98¢ vxs Y
€ ¢ + 3tk #¥ cholesterolg H71§ O-Chd
# N-ECh #9 ¥# vitamin EFSEe [-CE3 1
-EZo) v3, 281 E4Chey N“ECh 2% [’
—CZ3 1-E 29 vla} #zt de Fgos Yeh}

I~
V- ECh

I'-c
B~ cCh

8 (weak)

Experimental period

Fig. 2. Vitamin E concentrations in the serum.
I—-C, ~C: Control
I-E,#E:+VitE
I—Ch; f+Ch:V + Chol
V~ECh, W~ECh: VitE+Chol.
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2]o] cholesterol o] &3 vitamin E¥EE dZo0j3
T RB%E YEHOE HaFm ey, 4o] chole
sterol o vitamin E 55 & ZAA|7]E A ad e
ol HEgs FHEHD YA @)

9] ARHE JEY 719 vitamin E¥x
§ 99 DNAFAZ Yrold AL 29 30 ek
Rt AdgoM e %9 vitamin EE 718 -
ET 3 N-ECh Zo] [-C&s H-Ch Fd #¥js Z
Z4 ey ez FA U (P<0.05) 8o 399y

<% ARHn, 9E ATHEL FF9 vitamin E A
o7t 3 vitamin E $%8& 2717 ¥on pag
o 0P 23 BagelMe 2e Aol Ueiur|
%ot AHESojo} & Holatx BrrE

3) ¥Heol 749 Cholesterol 3%

HH X9 cholesterol 35 9] ¥g= A 1835 B
IFAM 2T #FoHQ Aol E Bolx ey (Fig.
4) X F (rodents) §E8F o 42 ALE ¥

IV~ECh

6 (week)

250 -
I-E
2004
°
E
g
o]
2
<Z( 150
a
<
w
£
£
&
S 1004
1
o
50
T . N
0
Experimental period
Fig. 3. Vitamin E concentrations/DNA in the river.
300

nN

2]

=]
1

2001

150

Serum cholesterol (mg/100mi)

s; (week)

Experimental period

Fig. 4. Cholesterol concentrations in the serum.
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~ 7] HEUE R Cholesterol F7p3ol7h gA e X3 209 vEd E ¥

Cholesterol %9 nm|X& 93 —

cholesterol 4250} cholesterol 7} 2lojd] A 93
& 2R gE Aog gy PP

Ztol 4 9] cholesterol = ®3lE Fig 504 vehd
itk AZ2§olA cholesterol & H71 g M-Ch@do NV
—EChZeo] [-C23 I-EZd H3 §oxo2 &
2 FA 8 HEe (PC005), £ BagdME e
7480 2 veht Aloje] cholesterol o] A 7|7 #
Aglel 2ol $AHE Re 2 BFEh Dame™ 29
B cholesterol & gollAl Tojstng®, Mgk 259

g 8

2

Cholesterol /DNA (mg/100mg)

% cholesterol 3= o= J8g n|xA] gkgto
% cholesterol 327} 433 713198 B
At

$# o) vitamin EE ¥43 FETFL [-C
o ¥]3] & cholesterol ¥E7} f A o2 Qoo
B¢ [~EZE [-CZd v 2& A& ey
t walA vitamin E ¢ 32k H7lE cholesterol =%
& #2AN7le £ 8 Holn oy vimmin E FH 7}
o cholesterol & © 713 W-EChi# W ECh3

6 (week)

100+
0
Experimental period
Fig. 5. Cholesterol concentration/DNA in the liver.
60
C]
2 L -
« T
2
=]
<
204
£
£
g
£

104

e —

~-C
~E
~Ch

=]

4 [V-ECh

6 (week)

Experimental period

Fig. 8. Vitamin A concentrations/DNA in the liver.

— 152 —



AR S R L A O e

dMEe [-ChZo)y M-ChZ Bt 24z o 24 u
B} cholesterol #7}7} vitamin E 2] cholesterol 7
3 E7E glolE Rog Foldt Harrill 522 g
HA A 6~12F SoF 9~10LU. ¢ vitamin E & w)
F 774 FoAstd e el cholesterol =7} ol
gdn B23% =) glith

4) 7+ ZA A9 Vitamin A 5%

AY2ol2 3F 7 AT & Fo % vitamin AT
=< Fig. 69 yehd vl 2ot AdEs B 1§49
b ZFy vitamin AFEE AAFHOE 7)) A
Fol me dade A% o)W, BEY A§ vite-
min E 717 2 22U 9] vitamin A $E 8 ZHAA]
7IE A%E 2oFuU F943 #ge olgid. Q@
F B3 429 vitamin EZ2 2F&ge vita
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o BAsBA BE AT g8 2y B A
TAE o8 Aysjm gl

TEA

= Fnd
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B A¥S B FU AL moFE 2AA 2

#Hg a%sd e 2,
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of \lepston, Ao]24 cholesterol & of 27} &7
$ ZAN7E ABE BT,
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71595k, #ek vitamin E 9} cholesterol 7}
Holol H7teHE A9 (V-ECh N-ECh) 3t9
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