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Abstract

The purposes of this study were to investigate the effect of seleniumc(Se) and vitamin E on activity of
enzyme relevant to lipid peroxidation in alcohol administrated rats. Seventy two male rats of Sprague-Dawley
strain weighing about 58~62g were divided into 12groups. The dietary Se levels were 0, 0.4 and 10mg and
the dietary vitamin E levels were 0 and 150mg per kg diet, respectively. Alcohol-administrated groups
received drinking water solution containing 10% of ethanol from the 3-weeks of experimental periods. The
obtained experimental results are summarized as follow : The y-GTP activity in plasma was higher in alcohol
administrated groups and high selenium group (HSe) and low selenium group (LSe) than in control groups
(CSe). The ¥-GOT and GPT activities were higher in alcohol groups. The y-GTP activity was significantly
influenced by alcohol in 1Se groups than in other groups. The glutathione peroxidase (GSH-Px) activity of
plasma was significantly lower in LSe groups than HSe and CSe groups. The GSH-Px activity of microsomal
and cytosolic fraction was slightly lower in alcohol groups and was about a halif value lower in HSe and LSe
groups than CSe groups. There was negative correlation between plasma Se level and GSH-Px activity of
cytosolic fraction in HSe groups (r=- 0.662, p<0.001) and positive correlation in LSe groups (r=0.640, p<0.
001). The GSH S-transferase activity in microsomal and cytosolic fraction was slightly higher in alcohol
administrated but vitamin E nonadministrated groups, and significantly higher in LSe groups than in other
groups. The catalase activity in mitochondria was lower in HSe than CSe groups, but rather higher in LSe
groups. The superoxide dismutase (SOD) activity in cytosolic fraction of liver was not found any effect in all
groups. The cytochrome P-450 was higher in alcohol groups, but significantly lower in HSe groups. In
conclusion, the deficiency of Se and vitamin E develops the hyperoxidation of liver lipid through the increase
of activity of enzyme related to the lipid peroxidation and alcohol administration appears to further increase
of hyperoxidation of liver lipid.
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Table 1. Classification of experimental animals

Experimetal Dietary Se level Dietary Vt. E levels Administration

groups” (mg/kg diet) (mg/kg diet) alcohol(10%)
HCA 10 150 +
HC 10 150 -
HLA 10 0 +
HL 10 0 -
CCA 0.4 150 +
CcC 0.4 150 -
CLA 0.4 0 +
CL 0.4 0 -
LCA 0 150 +
LC 0 150 -
LLA 0 0 +
LL 0 0 -

"HCA ; alcohol-administrated high selenium, control tocoph-

erol diet group

HC ; high selenium, control tocopherol diet group

HLA ; alcohol-administrated high selenium, low tocopherol
diet group

HL ; high selenium, low tocopherol diet group

CCA ; alcohol-administrated high selenium, control tocophe-
rol diet group

CC ; control selenium, control tocopherol diet group

CLA ; alcohol-administrated control selenium, low tocopher-
ol diet group

CL ; control selenium, low tocopherol diet group

LCA ; alcohol-administrated low selenium, control tocopher-
ol diet group

LC ; low selenium, control tocopherol diet group

LLA ; alcohol-administrated low selenium, low tocopherol
diet group

LL ; low selenium, low tocophero! diet group

AR AA B ALARH Al whek Gl 2
3 6vlEly 127 2.2 )50 737k Table 19 F A3
W&o 2 gvta] Y stainless steel cage (30 x 30 X 50cm)
o F2]AbSEtl el 2 & HATL AYA A 3F4H
F48 o 10% ethanol 498 T35 Fch. ALY
Sl ALRA ol & e T2 29 PA
7 ated AR A%A Aol BRE LE A1FE O,
4% EDTA (ethylene diamine tetra acetate) 2 37 ¥ A}
ot B3 Aol Aggol A stirh.

HEESEC 4o

Al gl Ajo] &= Table 29} 7ro] # 2] Se 1Y 8734l 4]
o] kgwt 0.4mg& 71FE2 2 sl kg 537} (low Se
), 0.4mg (control Sed), 10mg(high Sed)e 2 &z]
3}3L vitamin EX A]o] 1kgwd 150mga L3H7}Fo 2
3t el Al o] F9-& methionineo] A gHE 3 Seo)
A A &= I3l = soy proteing FHU 3, T FH
22 sucrosed FAUrh A FHE L FA AL
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Table 2. Composition of experimental diets

Exp. groups
X HCA HC HLA HL CCA CcC CLA CL LCA LC LLA LL
Ingredient

Sucrose (g) 660 660 660 660 660 660 660 660 660 660 660 660
Soy protein (g) 200 200 200 200 200 200 200 200 200 200 200 200
Perilla oil (g) 100 100 100 100 100 100 100 100 100 100 100 100
Salt @ @ ©) ® ® ® ® ® © © © ©

mixture (g)" 40 40 40 40 40 40 40 40 40 40 40 40
Vi.A, D

mixture (ml)? 1 1 1 1 1 1 1 1 1 1 1 1
VL E K '

mixture (ml)* * % * % * * * % * % * * * ¥ * ¥ * *
Water soluble

vitamin {g)* 2" 2 2 2 2 2 2 2 2 2 2 2
Vitamin :

Biz2(ml)® 1 1 1 1 1 1 1 1 1 1 1
Ethanol (10%)* + - + - + - + - + - + -

Y Composition of salt mixture (g/kg diet) : calcium phosphate dibasic 20g, sodium chloride 2.96g, potassium citrate monohydrate
8.8g, potassium sulfate 2.08g, magnesium oxide 0.96g, manganese carbonate 0.14g, ferric citrate 6H20 0.24g, zinc carbonate 0.
064g, cupric carbonate 0.012g, potassium lodate 0.0004g, chromium potassium sulfate 0.0002g, sucrose to make 40.0g, @
HSe ; 10mg/kg diet ® CSe ; 0.4mg/kg diet © LSe ; Omg/kg diet

2 Vitamin A, D mixture (mg/ml corn oil) : vitamin A 0.1mg, vitamin D 0.01mg

¥ Vitamin E, K mixture : a-tocopherol acetate (x* ; Cto : 150mg/kg diet, * ; Lto : Omg/kg diet), menadion 2mg, corn oil 2ml

“ Water soluble vitamin mixture (mg/kg diet) : choline chloride 2.000mg, thiamin hydrochloride 10mg, riboflavin 20mg, nicotinic
acid 120mg, pyridoxine 10mg, calcium pantothenate 100mg, biotin 0.5mg, folic acid 4mg, inositol 500mg, Para-—amino benzoic
acid 100mg

5 Vitamin B12 solution : vitamin B12 Tmg/100ml distilled water
9 + : administration of alcohol, - : non-administration of alcohol

60%7} linolenic acidgl E717] && AH2-3tc) 432 25M sucrose-§-H of] A2 t}-2 A) VAR AA A
FoE Frs ol 2H%9 36% AFHEE etha- L HAAEL F3le &89 0.25M sucrose§-H o] A&
nol& 10% £ 2.2 &3tslo] £} g4 715 mitochondria fraction-& catalase @43 &3] o]
AH2-3} 4 51, microsomal fraction-2 glutathione peroxid-
ER L ase, glutathione S-transferase &A1, cytochrome P-450
73 AS E 124708 AAAZ H ether® vl A] FeF 240 7 cytosolic fraction-& glutathione pero-
?4 AP oz AYsle] 0°Col oF 147k wha)g xidase, glutathione S-transferase, superoxide dismutase -
% 3,000rpmel| 4] 1537 QA E2} A7 48 o (SOD) A & off A}&-31 ).
xg:g ~40°C) B3 3o}

aidel =K y-GTP. GOT ¥ GPT 4 =%

ALY F 1AL 0.9% A2 952 2HE 3y
23 F AAldse AL o dFA =2 S
AA F FAS 2 sact 283 g A 2

"AZ y-GTP, GOT 2 GPTe] A& A% 7 g)
£ Kit A 2fe}ibAl < 415 Ah= &3 stg]ch

24 dA=e A3l 1893 0.25M sucrose-2-4-& 5u) Glutathione peroxidase 4 =X

7¥sla ¥ g5k A1 glass teflon homogenizer® vk 3} Paglia®} Valentine2] vl o g 4133 glutathione
Art. = B 600x gl A 1027 A ¥2l3te A o] glutathione reductase®} NADPHel| 2}3}e] 3i{lg
Z-2 #3}3 10,000 x gollA] 2082k 4] He] 3l ol NADPHS] &% 7} 340nmol 4] 7F4sle AL &
mitochondria ¥8-& d¢lch el A& AL o)A A st}

105,000 x goll 4 1417} 2 QA #-2] 814 cytosolic frac- Z 0.1M Tris HCI (pH 7.2)buffer 2.5mI2} 0.04M 4
tion¥} microsomal fraction- 2] &} t}. 3 glutathione 75ulS 93 6mM NADPH £-94(0.1TM

Mitochondrial fraction®} microsomal fraction- 0. Tris buffer NADPH, 5ug/ml) 0.1ml¢ll 0.25mM H202%
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Aebi®e} v} © 2 2314 ). & 50mM potassium
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& o] 43 Marklund®} Marklund'”2] w}¥] o 2 3} ).
Z, 50mM Tris HCI buffer (10mM EDTA %}, pH 8.6)¢}]
0.5mM&) pyrogallol4]] liver homogenate 0.1ml-Z 7}3}
o #HF uhgHo] 3.0mI7} HEE3N}. o] HHEAS
25°Colj A} 108-7F 9b-3-A1 71 & IN HCl 0.1miE 713}
o W& FF AT T 440nmel A =) wEtE ¢
3 BAGAL ARtk 3 A8AY units B4
< A ¢ W3- 71 0.5mM pyrogallol-§-of &} z}-5-4t
£ 50% A sz DA oo 2 A3t

A A S o AFE-3F Al 28] A eke Bi-
uret® g o2 rlepe] A4 A5 DA Lo-
wry 58] whl o g Aaksle] T4 FA A ol o] &
3tel 2.1 bovine serum albumin (Sigma)2 EEE 2
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Cytochrome P-450 XMaf
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A& ohislth. Sez} vitamin E7} BA ol ARPA
A3 LAHZ COTr) Z71%l ZL Sew} vitamin E 2
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Table 3. Activities of ¥-GTP, GOT and GPT in plasma of rats

Group y-GTP GOT GPT
(mu/ml) (karmen/ml) tkarmen/ml)
HCA 26.10+1.51"%2 110.58+ 7.49%* 40.08+4.65*
HC 14.85+1.65 * 101.27+ 7.18°%* 37.03+192*
HLA 41.87+3.99' 11297+ 342" 36.55+3.00*
HL 11.6940.35° 97.20+ 2.54 * 35.42+4.24*
CCA 18.13+0.46 * 11137+ 7.43* 31.05+3.79°
CC 13.13+1.58* 92,41+ 6.50* 29.60+1.51°
CLA 27.75+3.55% 114.02+ 7.98* 39.32+3.04*
CL 20.79+3.28 b 97.03+ 3.15* 29.68+1.70*
LCA 49.06+3.71% 111.38+10.38 > 46.92+4.91°
LC 13.63+1.17 99.67+ 5.97 ** 36.70+5.15*
LLA 52.10+4.20* 116.65+ 9.07 < 45.63+2.89°
LL 21.77+1.45 < 88.10+ 3.25* 39.32+3.04%
" Mean £ S.EM.

2 Values with column not followed by the same letter are significantly different at &= 0.05 level by Duncan’s multiple test

£AE oS 2R S 9 5 Al

U2} Fo) GPT AL G2 LS AHT FollA o
7t EEAYRE vdov AL YR Ao
vitamin E2] 3% F-2lA)o] ¢t 2} Aoy
Seo] AR H AealA] 2L A& GPTY f-o4<
718 M $kaL, Seo] o) dHle e d2-&4H 7}
GPTE 37} A7171+= st oy #e A A Aol vhet
WA) ket o] Yamada F70] fFHAA A=
36%%Z ethanolZ ¥ liquid dietE F%1-& o serum ¥
GTP7} £eh7behe ¥ o} o x| 8bn], Sest vitamin E7}
ARE g9 YA GOT, GPT7} &7ttt 2a?, o
Holol Al vl FA o Jofg& FTFA Sed] Ay A4
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GOT, GPTE 7} Al7lH o]Zl & & 7} 759 &4%
vel= Aol
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23} 7} microsome & cytosol fraction 2] GSH-
Px 3A1-& Table 49} 2t} A F9o] GSH-PxEAL
G2 AHA Sed Aoz AT HSeT oA =
GSH-Px2] &4 & 7HaA7]& Aol et Ao 2
A HE CSeT# AYH LSeT o A= £33 F714)7]
= 7 o)A, Se AP T LSeT& t}ZF o v]sA
oA o2 Jspe}.

Seo] AHA LSeFo] thEF 1.t} GSH-Px #FAdo]

frol Ao 2 e A& GSH-Px2) "4 743 A £l Se
o] o o Rojetx AYzEl.

Seo] GSH-Px2} 43802 dhs]al o] %",
Seo} od FAFel 9} bicavailability & dolRe Hx=2 ¥
d5-o] GSH-PxZA & ZA st A ASel=
AAA QA Aol A Wi Sed} vitamin EE 200ug,
170mge.2 FAlel 457k 9% = plasma GSH-Px
FAjo] oy ez Egirhe Ba®E wlFo] Bol A
o] Se =9} HA GSH-Pxe} AAAAA 7} 9] &g o4
et
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7} 2wl o} F2 k2 B et} Vitamin E AW Aol CSed
& A9 g HSeZ 3 LSeFolA] GSH-PxE ZFAAl 7] &
FAre wedth o] AL HSeZ s} LSeFoll4] vitamin E
o] &0 Sed] A A dFE Frie AS GF
Qli, 224 A& HSeT 5} LSeT-oll 4 GSH-Px &4
o] t) & o|ulshA Whg-2 B AL Z ¥o|r HSeT 3}
LSeT oA} Se 5L GSH-Pxol] & 933-L vlAtte
Ae L F It

S H-E2 FEA Sed] ddFE$LS 0.5mgks
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A3 Gojx ™ 5mg/kg o143 o FA FAbe]
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Table 4. Glutathione peroxidase activity of plasma, hepatic microsomal and cytosolic fraction in rats

{nmol NADPH /mg protein/min)

Group Plasma Microsomal fraction Cytosolic fraction
HCA 2.76+0.26"" 6.16+0.84° 23.81+3.60"
HC 2.77+0.27°" 6.21+0.86* 30.38+4.00°"
HLA 2.54+0.31°" 6.08+0.79* 23.21+2.43*
HL 2.84+0.25°" 6.15+1.07 ® 32.79+2.45"
CCA 2.64+0.16° 13.95+0.86° 50.42+3.61°¢
CC 2.52+0.21°" 13.52+1.45" 51.54+2.95¢
CLA 3.141+0.24" 13.14+£1.47° 50.60+2.84°¢
CL 2.56+0.36" 14.47+£1.36" 50.82+£3.75¢
LCA 1.80+0.08* 6.70+0.98* 19.52+2.64°
LC 1.67£0.14° 7.59+0.66° 27.54+3.94*
LLA 1.81+0.07 ¢ 6.3610.92* 27.39+3.14 %
LL 1.57+0.13° 7.36+0.67 ¢ 30.98+3.71°

" Mean £ S.EM.

? Values within a column not followed by the same letter are significantly different at & =0.05 level by Duncan’s multiple test

B3t GSH-Px2] o] Weojzich & Al g of A
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ARANMAYH 2 AIE 22 A9E 2ged A
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total lipid, TG7} A H Acke AL 29 85E Aol
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= AAH}ASHE d oS gl 718 E AFEe Ao
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) x2S gomz dFAFE AF TG
s} lipide A A 2AsHE £315tE AFE GSH-PxY
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Fig. 1. Relationship between blood Se levels and GSH-Px in
rat liver cytosolic fraction with 10mg Se/kg diet(X)
and 0.4mg Se/kg diet (@) (r = - 0.662, p<0.001).
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Fig. 2. Relationship between biood Se levels and GSH-Px in
rat liver cytosolic fraction with Omg Se/kg diet(®)
and 0.4mg Se/kg diet (XQ) (r = 0.640, p<0.001).
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Table 5. Glutathione S-transferase activity of hepatic mic-
rosomal and cytosolic fraction in rats
(nmoles/mg protein/min)

Group Microsomal fraction Cytosolic fraction

HCA 121.25+ 7.88"* 409.26+ 46.37 *
HC 111.77+ 597° 360.39+ 57.47°
HLA 132.45+£15.10° 43587+ 54.92%
HL 121.01+ 7.22° 37235+ 48.39*
CCA 155.601+12.33 * 498.71+103.06 *
CcC 136.79+ 893° 483,50+ 43.66*
CLA 250.47+15.04 507.43+ 33.24*
CL 206.47+21.69° 468.69+ 7590
LCA 251.86+25.14 < 571.08+ 83.41*
LC 24711 +19.77 < 529.86+ 58.45*®
LLA 289.22+27.09° 598.05+ 51.71°
[ 281.16139.23¢ 56494+ 82.81*

" Mean £ S.EM.

# Values within a column not followed by the same letter are
significantly different at a=0.05 level by Duncan’s multiple
test

o] 848 F7}A 1t} F GSH S-transferase= GSHE
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ste] Wizl 7} =X gto vz MAH free radical?] FA]
EA8 A7 87 Y84 GSH S-transferase?] A o]
Z7H 22 Holwf, AL HSeT 9] GSH S-
transferase®] &4 A3l Sed] HJeA L& F5S
Aoz 742 3} GSH S-transferaseAl Al 8 €48
uke 7o) oltds} AAzFETh o] AL Kim £} in vivo
Aol A At A EF ol Seg FoJ o2 HrpA]ef
GSH S-transferase@Ad o] 2317 "Wolohes A o
23l Zo]tl. GSH S-transferase?] FAjo] o] Se
S0l @2 zpo]2] o] GSH-Px Br} o w3
AL 2 2 olet o]AL Sesd vitamin £ A A
GSHell 2] &3}= A3t A 2 Eof X = A ¥e] 242} of
2o A& & S YA 2F A CSH-Px7t 7h ol
A AL EALE FlA & 5 Yot

Z} mitochondria®l catalase activity

7} mitochondriag] catalase &4 Table 6] 1}e}
dule}l 7o) Sed ojo 2 A FHEF HSe?-S AAA L
2 A#AAZ) CSeT Br} & Ao 2 Sed A
A7) LSe& 2318 -2 73 bt

G2 LA H 7T catalase GA o] X = FFL dA
A Ak}, Seg el o 2 A H 3 HSeT ol A+ vitam-

Table 6. Catalase, SOD activity of liver mitochondrial frac-
tion and cytosolic fraction in rat
{nmoles/mg protein/min)

Mitochondrial catalase Cytosomal SOD

Group  (H202 decrea§ed ,tfmoles (unit/mg protein®)
/mg protein/min)
HCA 1.59+0.22" 7.16+0.10 *
HC 2.10%0.15 * 7.14+0.17 ™
HLA 1.73+£033* 6.76+0.18*
HL 1.83+0.27 * 7.04+0.18*
CCA 2.3540.29 >* 7.461+0.05 ™
CC 2.45+£0.08 < 7322091 =
CLA 2.58+0.16 * 7.18£0.13 *=
CL 2174010 7.20+0.14 *
LCA 2.77+£0.10* 7.32+0.15 %
LC 2.98+0.04° 6.98+0.14*
LLA 2.65+0.16 * 7.48+0.16 =
LL 2.52+0.19 % 7.54+0.19°¢
"Mean + S.EM.

2 Values within a column not followed by the same letter are sig-
nificantly different at = 0.05 level by Duncun’s multiple test
*Unit : 1 unit of superoxide dismutase activity was defined as

the which inhibited the oxidation of pyrogallol by 50%
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72| cytochrome P-450 =52 Table 744 ¥ &=n}
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Table 7. Cytochrome P-450 level of liver microsomal fraction

in rats
(nmol/mg protein)

Group Cytochrome P-450
HCA 0.180.02"
HC 0.19+0.02 >
HLA 0.17+0.03 *

HL 0.15+0.01°
CCA 0.23+£0.01 %

cC 0.24+0.04¢

CLA 0.200.09 =

CL 0.22£0.01 **
LCA 0.221+0.03 *®

LC 0.22:4£0.01 &
LLA 0.20+0.04 «

LL 0.19+0.01 «

" Mean + S.EM.

2 Values within a column not followed by the same letter are

significantly different at o =0.05 level by Duncan’s multiple
test
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