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Abstract

The purpose of this study was to investigate the effect of aicohol administration on selenium concentration
and cell morphology in tissues of rats fed with the different levels of selenium (Se) and vitamin E. Seventy two
male rats of Sprague-Dawley strain weighing about 58~62g were divided into 12 groups. The dietary Se levels
were 0mg (L-), 0.9mg (C-} and 10mg (H-), and the digtary vitamin E levels were Omg (-1} and 156mg{-C} per kg
diet, respectively. Alcohol-adminstrated groups (--A) received the triple distilled potable water solution
containing 10% of ethanol from the 3rd week of experimental periods. The obtained experimental results are
summarized as follews. Se concentration in blood and urine made difference in accordance with Se level in
diet and tended to e low in alcohol administrated groups. Se concentration in fiver and kidney was also
directly preportional to the dietary Se level, and it tended te be low in each alcohol group, but Se concenir-
ation in kidney tended to be increased by alcohol administration. Myocardium in rats showed lysosome
increasing, fat droplet, mitochondrial swelling, and in particular, bad intraceliular edema, in H-group fed with
high Se and in L-group with low Se. It also showed such phenomena in the alcohol administrated group. In HC-
group fed with excessive Se and normal vitamin E, there appeared no neticeable change in liver tissue.
However, in the alcohol administrated HCA-group, there came out fat droplet. Especiaily, in the alcohol
administrated LLA-group, not fed with sufficient Se and vitamin E, there were found lysosome increasing and 2
number of fat droplet.
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Experimetal Dietary Se level Dietary ex-tocophergl levels Administration
groups" (mg/ kg diet) (mg/kg diet) alcohol
HCA 10 150 +
HC 10 150 -
HLA ’ 10 0 +
HL 10 0 -
CCA 0.4 150 4+
CC ' 0.4 150 -
CLA 0.4 0 +
CL .4 Q -
LCA 0 150 +
LC [ 150 -
LLA 0 4] +

0 -

LL Q

" HCA ; alcohol-administrated high selenium, cantrol tocophero! diet group

HC 3 high selenium, control tocophero! diet group

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

HL ; high selenium, low tocopherol diet group

CCA ; alcohol-administrated control selenium, control tacopherol diet group

CC ; control selenium, control tocopherol diet group

CLA ; alcohol-admimistrated control selenium, low tocopheref diet group

CL ; control selenium, Tow tocophero! diet group

LCA ; alcohol-administrated low selenium, control tocopheral diet group

LC ; low selenium, controf tocopherol diet group

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

Ll low selenium, low tocopherol diet group
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Table 2. Composition of experimental diets
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uric acid& @ 31 Al B& ] A 7 § 231 5Re R 3
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30{CTA-96, Graphite Tube Atomizer, Varian) 2. 2
Table 38} %710 2 ¥4 sbdt).

Hdxsclds
°ﬂ A AREES
&g Z4 25% glutaraldehyde-’?L 0(0. 1M
phosphate buffer, pH 7.4, 4°Cyell 5o Zrz}e] x4

1xIxImm 2712 dged] A 344 2 4
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Ingredients HCA HC HLA Hi CCA CC CLA CL LCA LC LLA LL
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
Pertlla oil (g) 100 100 100 100 100 100 100 100 100 100 100 100
Salt

mixture (g)" 340 740 “40 A0 40 () 240 “40 40 40 40 fap
Vitamin A, D

mixture (m[}* 1 1 1 1 1 1 1 1 1 1 1 1
Vitamin E, K

mixture (ml* 2 2 2 2 2 2 2 2 2 2 2 2
Water soluble

Vitam‘!n (g)dl EEd * * EL ) EEd # * ik ok ¥ * *
Vitamin

Biz¢ml}” 1 1 1 1 1 1 i 1 1 1 1 1
fthanol {(10%:) + - + - + -~ + - + - + -

" Composition of salt mixture (g/kg diet)

: calcium phosphate dibasic 20g, sodium chioride 2.96g, potassium citrate monohydrate

8.8g, potassium sulfate 2.08g, magnesium oxide 0.96g, manganses carbonate 0.14g, ferric citrate 6H20 0.24g, zinc carbonate 0.
064g, cupric carbonate 0.012g, potassium iodate 0.0004g8, chromium potassium sulfate 0.0002g, sucrose to make 40.0g, *
HSe ; 10mg/kg diet ® CSe : 0.4mg/kg diet ® LSe ; Omg/kg diet

? Vitamin A, D mixture {(mg/ml corn oil)
 Vfitamin E, K mixture : a@-tocopherof acetate (** ;
“ Water soluble vitamin mixture img/kg diet) :

: vitamin A 0.1mg, vitamin D 0.0Tmg
Cto : 150mg/kg diet, * ; Lto : Omg/kg diet), menadion 2mg, corn oil 2m!
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
* Vitamin B12 sofution @ vitamin Biz 1mg/100ml distilled water
“ + 1 administration of a2icohol, -

: non-administration of alcohol
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Table 3. The operation conditions of AA for $e analysis

Instrument parameters Conditions
Lamp position 1
Lamp current (mA) 7

Slit width (am) 1.0
Slit height Normal
Wavelength (nm) 196.0
Flame Air-acetylene
Sample introduction Manual
Replicates 1
Measurement tirne {sec) 40.0
Delay time (sec) 2
Background correction on

Table 4. Se content in blood and urine of rats

{ppm/mh

Group Blood Urine

HCA 1.2710.14'< 0.52+0.18"
HC 1.70+0.31° 0.76+0.100
HLA, 1.2610.30F 061017
HL 1.54+0.27° $.71£0.13°
CCA 0.19+0.04" 0.06002
cC 0.28£0.05° 0.09:0.03*
CLA 0.21+0.06" 0.04+£0.01"
CL 0.26+0.05° 0.06+0.03"
LCA 0.03£0.01° 0.02+0.0P
i 0.04:0.01° 0.03+0.01°
LLA 0.05£0.01° 0.03x0.0%°
LL 0.04+0.01* 3.060.02°

" Mean+5.EM,

“ Values within a column not followed by the same letter are
significantly different at ¢=0.05 level by Duncan multipie test

w215 #4448 Ao Selenium &3

2ot 299 Se e Table 40 pebd ukel ¥
o)) Sed] FEof mel F-9H Ao| B Ko Seel

AGR FEL-e) A Eska, Al o2 4R FE
(H-)e] 7v EA vhebdol. Alej vitamin E2] ¢ 3F
S Rl sty 2SN HE YT W3 s
AFATe] dHsbr] 2 ol vl 22 ke
it

Testolin £'-& | F oAl 14017} Se s APA L
of ZH 35-9bel] controlFol) vl HAY Seo] 33%
s I, Burk 37 B Sed] £ Sed] 4
Fepol ol 4ok XE] AL AW Ses] F&
index7} Zoha slgdch dz2-&4HFel vl H T
B & Se &0 - olfre dI-E AR 3 4o
A Fvke) Zp Mo Rol ey, Karkkainen'™, Mussalo™
HudA dze4da15e] day race elementsE
o ARAAE FAsIES o 4ZEYH e A Se
TR $- AARAE oty stg.ev, e
e %5 Sedt £ 22 Ses) tiAbNE o Fo
2z &gt

£ A d2ss 4HT= A Sed]
Fo) i R Ao FHFII 4T E A A rigdE
22 Azrget
Sex| A#r X2 we dalgu] Ajetal B Ea

A2} Sed] #F& AHPELE {24178 = regu-
latory mechanisme] 1t} Se2] A7) & )}
fofal ASoles A F59 240 ek ed
Burki= Aol Sed] &<l uhu|ellsle] A4 A B
+7F FobE ) Aol A 89S W oBe,
Frl alghe] A% Se] A eFel] wfE Al Se FAF
A FAe 1 11-30pes A HE e SRS T4
fdayel dlmlel mFe of AL 1 YHax gon
ef] AT 24pp/day™eln] M Al 54~80ug/
day*o|u} A Fofslle st Yol xE ghsa] A
wokA T Fa, Wi, B, AR T2 FR AT
Ze R Aty "ok B AgelA Se 357l H-FollA
2o d ufds s Sedpo] mm, AHD L-TolA £
Mo g i dEE Sesfe] M2 AL Sest P44 A
mechanismel] 213 71e. 2 Alg Hol,

o

_{

2]

U



Az 2igel Se £F

7i= A AFe] Sed] $3-& Table 59 el wlel 2
o] Ao} oyl H-Fo] FrAA R 7Pk
7r% g AHZ g

Sef] F q%;)r‘— AR E&-E AHH AT el w
ghof YFLL AHG el SeF Tt HE AYE
Bgon) Aol ghde] A58 52 A¢S 2
] Whanger-‘?]- Butler™2] A @ o] #ad7A Se
$-0.2, 1.0, 2.0, 4.0mg/kg diet® @a)ste]
W A% 5 o] 2R Se8] el Alo] %
u} = ’5}“"] ﬁ]—‘f— ZAmbol] A Asia, Aaset
g A @ ey AR A sek
Pl FaMul olfasl 2 B A Ser)
Se-g wlEgr 1A WiAdE FrhAly s

o

gjzg
>

‘:JEO n
_i

S

~l\' i 2
o

=T
e "ﬂ.’

IV T
% o
r]r

A e
L
o
e
o

o

SeleniumE F A ¢

Fig. 1ol Ubelnt wlel zho) Sed MAbd o2 Al #lg
Catoll it A2l g2o] FF2al #Fegel o
sl el 37 2 F=2f ol mitochondria, Golgigh =] 9 &9 #
ol ZRgloiv) ::L/Hﬁrv_} afed &
lineo] 2 vhebteh. 41 frr Aol ol
o]} ni<=3}k mitochondriarl 993 3. “rAko] ¢l sar-

FEMojedm, Z-

sarcomere®]

Table 5. Selenium content in liver and kidney of rats

p pm/wet “)

C‘roup Livcr Kidney
HOA T l? =0. ﬂ‘ wl 1.71.,0.20°
HC 1.46+0.17" 0.97:50.26°
HLA 1.2340.15¢ 2.48+0.24¢
L 1 20 r() 201 2,22+ l') 1‘3“
CCA G.ZO,EG_OZ""‘ 1.30+0. 74”‘
cC .31 0,04 0091018
CLA (.390.04" 1.304.0.29¢
€L 0.43+0.70° U 94;‘ ) l()“"‘
LCA 007 +0.01% 0.48+ 0 10"’
Lc 012002 0.53+£0.15™
LLA 0.06.0.01" 0.662:0.1 4™
LL 0.07+0.02* 0.39+0.12

" 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
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Fig, 1. Myocardium fed contrel selenium and vitamin E diet.
Bar length ; 500nm
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Fig. 2. Myocardium fed high selenium diet with alcohol.
Lysosomes (arrow heads) are increased. The interstiti-
um is edematous. Bar length ; 500nm
En : Endothelium n i Interstitium
M @ Mitochondria N @ Nucleus
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Fig. 3. Myocardium fed low selenium diet with alcohol.
Intraceilular edema ( * } and increase of Jysosome (arr-
ow heads) are demonstrated. Bar length 5 500nm

Fig. 4.

The cardiomyocites revial marked intracellular edema
{ = ). Bar length ; 500nm
M : Mitochondria
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Fig. 5. Myccardium fed low selenium aad vitamin E diet.
Lysasome(arrow heads) are increased in the cardiom-
yecite. Capillary endothelium is swollen{ = ). Interstit-
um is edematous. Bar length ; 500nm
In & Interstitium
En : Endoplasmic reticulum, rough-surfaced
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Lysosomes (arrow heads) and fat droplets(small arrows)
appear in the cardiomyocytes. Intracellular edema in
noted { » }. Bar length ; 500nm
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Fig, 7. Myocardium fed low selenivm and vitamin £ diet
with alcohel.
Capillary endothelium is markedly swollen( = }. Inter-
stitium is edematous. Bar length 5 500nm
En : Endothelium In © lnterstitium

ik Lttt SRR
Fig. 8. Liver fed controf sefenium and vitamin £ diet.
Bar length ; 500nam M @ Mitochondria N 1 Nucleus
RER : Rough Endoplasmic Reticulum

z L .

Fig. 9. Liver fed high seienium diet with alcohol.
Large fat dropiets appear in the hepatocyte. Bar leng-
th ; 500nm
F i Fat droplet

N @ Nucleus

Fig. 10. Liver fed high selenium and fow vitamin E diet with
alcohol.
Fat droplets are present in the hepatocytes. Other cell
organelles are intact. Bar length ; 500nm
F: Fat droplet N @ Nucleus

G

Fig. 11. Liver fed low selenium diet with aicohot.
Large numbers of fat droplets appear in the hepato-
cyte. Bar length ; 500nm
F 1 Fat droplet

M : Mitochondria

Fig. 12. liver fed low sefenium diet with alcohal.
Fat droplets are accumulated in the hepatocytes. Bar
length ; 500nm
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