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ABSTRACT

This study is performed to find out the effects of selenium against cadmium toxicity. The experi-
mental mice were divided into 6 gruops such as control group, cadmium alone treatment group,
selenium treatment groups and two simultaneous treatment groups of selenium and cadmium.
Mice were given intraperitoneal administration with two dosage of sodium selenite such as 1.0
mg/kg, 2.5 mg/kg body weight and cadmium chloride was administered 3.0 mg/kg body
weight.

After giving the challenge dose, the concentration of cadmium and metallothionein and histo-
pathological change of liver and kidney were determined.

The results were summarized as follows on;

1. The simultaneously administration of selenium and cadmium significantly more decreased
cadmium concentration in kidney and liver tissues compared to the administration of cadmium
only(P <0.05).

2. The simultaneously administration of selenium and cadmium more increased metallothionein
concentration compared to administration of cadmium only.

3. The simultaneously administration of selenium and cadmium more decreased cadmium con-
centration in urine compared to the administration of cadmium only.

4. When liver and kidney tissues were observed with optical microscope, no obvious changes
were visible in those tissues.

Keywords : Protective effect, selenium, cadmium, metallothionein

I M =2 EEE AMEEhA] 2w Al 9 b 2 x

ez, 71 Eo FEE R, 2R 5E

FEEF-S A7) e wiEl], Belbago 4] 449 e zhabat Alzbel| 4] w7 ®ltiElinder, 1985) »
’Mlﬂl obg Al zejw FEEY] ¥ Q4R 4} Az Frheke hege #3EH FF

L3 M ede] Fajle M odgy HE] ol 2 2] A S o) -Foo l 8 A7 »w%

dlE A7t Al gE o] Ab&a) A7) 49 FAEe uhg AsE X2} sk v Fle®

°]Ll(DdV1s 1984; Elinder, 1985).1%% 4132 s} H2e A%, W, Fo £4-g xgsls Wy

a7de] oA giale] F)odgki(Tsuchiya, 1971).9

Hoolatis 1994 it sherelt mAlE) 2%l 7tege deERAed Ao vlod=lm, Al
2| T el g dedsjo] Al Ak 7)srde Aol

28



A Study on the Protective Effects of Selenium Against Cadmium Toxicity in Mice 29

Ft=F2] Ao thdF e FAASA JA] 113
s A7) Sel 1A, Hedlk Aol Fe
4°i BaEa gk

LDsoll 5 2}5h slah,] F}=F-& ratel] Fol @ -Suf,
st} A AA s F= Hog gy glch
Hoffman(1975)> 5-& ratel] 6 mg cadmium/kg body
weight-& 7o ﬂ" uf 3e)E 4 ol HEl7} dond g
Basbel 2, Dudley(1982)% 52 3.9 mg/kg body
weight2] 7}=F2 Ratsel injectiond]S ] 7=
FAEA Q8 EAA7]7) 7Fe)e AEA L olt}
FtEE FA4FS £ ¥k Wl 2kl v ol
(Dalhamn & Friberg, 1954; perry % 1970).7%

Fhef EEe] AT Foiw b ARt Al
dystrophic *H3}e} @Al gastric’} intestinal mu-
cos?] desquamation®} necrosis& frshe O R
aled x|t ¢ltHTarasenko 5 1974; Vorobjeva &
Sabalina 1975).%1

gt Tl digk wbEA £ AR
gof] s M g-& o7 HAl v ok AlFe
FEAg A A} o] Aepe] Fhige| W1 2 F
" A7l A EHA7le] Wi, 2 g
Fol & S2Ae A W=l At 35 Protein
Uria®] gei7} 8 Me Ex§g 25 vl 9o

Al7ke] W& Prodan(1932)'"# Wilson(1941)"
Soll 2s) A cate} ratsell FoHREY] Tl E-g oz
AT 737 & Ag EaEl eh Qo

Prodan(1932)'-2 170€ EaF 1 100 mge] 7}
ZES catsol| feedingdt ¥ proximal tubular epi-
theliumell A desquamation?] v}oFdl =4 ¥ &
7} i}k Wilson 52 dietoll 62 mg/kg2] ?L CES
37NY7 ER2 A7) F ratsoll A slightdt tubular
sH5 Hoaslelch

2Ere] teg 8 A7 Stowe 5(1972)0)
s A sc) FFEEE 670 S8R Aol
E7 o) 4160 mg/l) A1 A7) Mgt b =] o
gkx|mt z A1 2] 7] kel 4] Proximal tubeolj 4] & %]
g ekl wslvh FHarEdch

Aol zhddefol A oo Absbdei s )
HL\— oskEr o] Hrhaaz FdAdelch A4

= Zxdel] abABIAL QU3 el o e 1,

1 T2 Agde] BT i 7qig)

FTEAA F4 Ay 549 54 YFs di-
methyl selenite®] %317 wl&o 7]qlak= 2 7o)
o} Dog#} ratoll A 343 Al %A 1 yhel A
%+ vomiting, dyspnoea, tetanic spasms¥} &-§ 7|
ol 2 qlgh Alubolr) Focal necrosis®] areas&

'N rﬁ.
r

_-ﬁ

4

7FA= 733H2] congestion, 417, endocardititis, my-
ocarditis®] congestions} epicardium®] peticheal
haemorrhage & ¥.§ 3= ®2|32 w3lo)r).

Sodium selemte-} H31¥ LDst Speciese] z}

ole} 71e} WM& wlFoll 23~13 mg selenium/kg
body weight2 El%kﬁ}tk 4ol e AR F
¥ selenium dioxide, hydrogen selenite$} sele-
nium dustg E{s= obeddk selenium  com-
poundsell &t inhalation *%-& 3§74, 7Hats
7)€} 71 @50 el damageE F 31 kESFD
% 7|7kl whEl A Ae] )

Addgel o AP & FRAAFEE ¢
7]el 2, A Afollw AF 7 R-H 22 Eaf4o)ct
Ao EFES 9% dust, AHF dioxide, 1
2|2 hydrogen seleniteo|t}. A Aol FAlsh= =
Bapell A A o] BT FaAe AeE B4
TR $F7] =& 72 AIALT ad hoc Abe]
AFEAE] FE2E 5 9}

Metallothionein(MT)-& 7}=.
ol A F8% g
o]},

MTe Alx"e] sy, 848wl == H] aro-
matic amino acids$ ¥£@3}1 o] W ale Margo-
shes®} Vallee(1957)We] 2)a)) wbe] Al#)s] =lof 4
Aoz gasgdo). Eaigke ik 6,6000] 7, o]
A& w7y HelE eldinh Geld] o{9iA]7g o
MT= of 10,0009] 2Apekg 7ixm 73 iz
e EAQck MT 431318 7% 8 o3a 7
£°] 27k BaE 3 9jctiKagi & Nordberg, 1979;
Brady, 1982; Foulkes, 1982; Webb & Cain, 1982;
Kagi & Kojima, 1987).151617.1819

Piscator(1964)*’+= MT2] 7}=F uta) &)=
g A gol| Bsled Zﬂ*la}‘ﬁ""% oz AYgEE
Rk opet qizke] 7t Alabel A E(Pulrdo ef
al., 1966; Chung et al., 1986)2%2 A4z o g el
shdck #eb Qlzke] MTe 7z §3} whala
z‘{}}d—v}ﬂo ir,}olggir,}.

MT 712 F237 ey T HEEY 230
53] gt Alge] & Jehgs 2718 MT-Iz
MT-Ilo)ch ®& {127 -3}l A f{}’“"] ++
%53, glucocorticoid?t =A%)l Cd, Hg #ut
otijg}l Byl Zn, Cudll 9Jste] §alo] &t
s 2k In vitrool| X AYPHL v A%~ FHtE o
=% T o E 9 54 F45ES e o
=% rHCherian & Nodberg 1983).2 MTi= %72
+e]¥l F4-cysteine clusters®] Abolo] moltd <

Fo) 412 hapaty
S Qi AAbe] 34 A

Korean Journal of Environmental Health Society, Vol. 21(3)



30 Jong Sub Lee et al.

FNe] & o)2¥ A¥gth 1ela ¢ Fale
o2 50| Cd, Zn, Hg Cu %5 sk} o4 2
Egska ol

TP Ao A FEEoEM aH
F5Ew S35 cloret Ay ol:o]'To‘ Holw= w4
o2 o4& gk o33 JI=FS metallothio-
nein¥} ZAg3tH Ao hglE= ZHAoR HMusw
slel, A% " 713 Well A metallothionein 3435
Z7M71e Ao oexa 9w AHFe] Jl=F
EAdol] wixls= oJ kg HAstaa} gl

4n.0.
=

1

loﬂ

IL. 48z 3 2y

1. Az

D A¥EEE

AYPEEe dadete oaps HEEE A%
ol A A58 A% 20~25ge] BALB/Crl¢-~ 4
7L olfsledon, Aok suliHl o] 13
A7E A AN A kA7 F AYPEER 4SS
odeh Adde) Apgxl whesaaz 57 AT iz
el 7Zbzh Supely, o] v1qbE 4fFeg 3 120

ahe} R A E o)

NFEE W A

Al&lol] A}8% 342 cadmium chloride(CdCly;
d 5 Wako chemical #% GR+)%} sodium selenite
(Na;SeQs; ¥ Wako chemical#% GRS s}
Ea=

2. AEuy

1) eAlfed 2 A HE

A gEE-> Table 13} o] 6702 F--5}o]
N2 (Group D), 7F=HB0 mgkgsts Folt
(Group ID), A=lg ALeH1.0 mg/kg) 5 FoiT
(Group III), Aelg 1743H25 mg/kg)shs Foli
(Group 1IV), 7+=HG.0 mg/kg) 3t 2 #H(1.0 mg/kg)
o] Wa FolF (Group V), 7F=-H(3.0 mg/kg)
A (2.5 mg/kg)el g FoJH(Group VD] &
T8 ok Byhl Falsleic)

Fr=F3 AddgEe] Fol&2e Eatond Toal?
Goering®} Klaassen®2] Z#}Z #isle] A3l
o} okl Fo] F 6,12,24,72 A3be] #HE o}-&
7z} Groupw 5vte]¥ AY-&HFRE A ®AMA]7| I, 7}
A7) 22 S HEste] 7F=F3} metallothioneing =
iﬂoﬂ Al&-3}ed e}

leLH,,] 1;1_,_ t;pao} ’%zj
U}%ié el == wpa A7 AP 8l AVge

Table 1. Experimental animal groups treated with
cadmium chloride and sodium selenite

Treated doses

. ‘ | (mg/kg) Number
xperimental grou f
P CdCl_) Ni‘lgSCO:g ol mouse
Group I Control - - 5
Group II CdCl, 3.0 - 5
Group I NBQSGO:g - 1.0 5
Group IV Na,SeO; — 25 5
Group V CdCl+ 3.0 1.0 5
NagSeOg
Group VI CdCL+ 3.0 25 5
NagSeO;;
Total 30
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Photo 1. Photomicrograph of the liver of mouse
treated with CdCl, 3.0 mg/kg body weight
(X 200).

Photo 2. Photomicrograph of the liver of mouse
treated with CdCl, 3.0 mg/kg and Na.SeQ;
1.0 mg/kg body weight(X200).

Photo 3. Photomicrograph of the liver of mouse
treated with CdCl 3.0 mg/kg and Na,Se().
2.5 mg/kg body weight(><200).

Photo 5. Photomicrograph of the kidnev of mouse
treated with CdCl, 3.0 mg/kg and Na.SeO.
1.0 mg/kg body weight(:<200).

tris-HCl(pH=8.0) 8h&=8-4o H7}gh &~ 10 ppme]
CdCly(standard solution) 1m/& £3FA]¥]al A2
of 2] 54-7) v oFalaitt. of 7)ol rat RBC hemolysate
02m/% 7Fstel sheke] Cdst MT ef9)2} 5.3= bio-

Photo 4. Photomicrograph of the kidney of mouse
treated with CdClL 3.0 mg/kg body weight
(> 200).

Photo 6. Photomicrograph of the Kkidney of mouse
treated with CdCL 3.0 mg/kg and Na.5eO.
2.5 mg/kg body weight(X200).

ligand< 4l 718kan 100C G=8-ukell 18-2F 41 2] A]A
Cd-bound hemoglobint- A3 4171 ¢, 1,000 g(Bec-
kman, room temperature)it {1414e]8ko] bgol o

#ls1olk.
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golad®, AdAlF A&3(1.0 mg/kg)HEFoFLe
0.14 mg/g, d&E 4325 mg/ke) HEFATL
0.15mg/go 2 7t Sofifell o]t gl oz
by, 124173 2441719] groupell A= 72 FoiT-
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Table 2. Concentration of cadmium in liver and kidney of mouse treated with cadmium chloride and sodium

selenite

Unit; (ug/g wet weight)

Experimental group

Liver

Kidney

and treatment dose (mg/kg)

Hour after treatment

Hour after treatment

6 12 24 72 6 12 24 72
Group [ Control ND ND 0.02 ND ND ND ND ND
Group II CdClx(3.0) 1921  24.52 10.96 6.31 4969 10635 14.27 8.62
Group HI Na,SeQO4(1.0) ND ND 0.02 ND ND ND ND ND
Group IV Na,Se0s(2.5) ND 0.03 ND ND ND 0.01 ND ND
Group V CdClx3.0)+ Na;SeOx(1.0) 2036 2391 5.95 3.72 2451 4394 9.16 3.72
Group VI CdCly(3.0)+ Na;Se04(2.5) 15.90 17.27 291 1.99 7.92 10.21 3.56 2.35

ND: not detected.
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Table 3. Metallothionein concentration in liver and kidney of mouse treated with cadmium chloride and sodium

selenite

Unit;(mg/g)

Experimental group

Kidney

and treatment dose (mg/kg)

Hour after treatment

Hour after treatment

6 12 24 72 6 12 24 72
Group I Control 0.05 0.07 0.06 0.05 0.14 0.17 0.16 0.16
Group II CdClx(3.0) 0.07 0.08 0.18 0.75 0.14 0.19 0.41 2.52
Group III Na;Se05(1.0) 0.05 0.06 0.08 0.12 0.13 0.16 0.19 0.25
Group IV Na,5e03(2.5) 0.06 0.09 0.10 0.14 0.16 0.17 0.25 0.57

Group V CdCly(3.0)+ Na,Se04(1.0) 0.07 0.09
Group VI CdCly(3.0)+ Na,Se0s(2.5) 0.07 0.09

0.21 0.90 0.14 0.19 0.53 3.34
0.20 0.93 0.15 0.19 0.55 5.62

Table 4. Urinary excretion of Cadmium of mouse
treated with cadmium chloride and sodium
selenite

Experimental group  Cadmium content(ug/m/)

and treatment dose
Hour after treatment
(mg/kg)

12 24 72

Group 1 Control ND ND ND ND

Group I CdClx(3.0) 1.09 1.92 124 087

Group [II Na,Se03(1.0) ND 0.01 ND ND

Group [V Na,Se042.5) ND ND ND ND

Group V CdCl(3.0) 072 029 087 117
+ NazSeO;{(l.O)

Group VI CdCIx3.0) 003 024 071 0.17
+ Na,Se04(2.5)

4§ Fo] fafol wvle)ale metallothi()nein"}
b FolaA BoAsh U8 el alth

ﬂ'zo“ﬂ MT®] gy ofa Fof.& 647kl 4] 7}
S8 b Rl 9l b= Aldlwel Mgk
4% HEFAT +3] 007 mg/ge2 bt
FolF 12417 24X el M e FhEg vh Fof st
Al g HEFold Atelell Tafols Kol epote
u ForF 724 gbel A3z ThEE REE ool Mas
MT2] Ex7} 0.75 mg/gelal e}, =gt A F
#8-2H1.0 mg/kg) Fofiell M= 0.90 mg/kg, I
ot AdE 28325 mg/kg) Foiel = 093
mg/kg 2 & vepyiTl

g, Fof ofA 2 x| gbe] 7 Fhafel] ub ZHg
MTEx2 el v 7lof gbs Koli] 647
Foll= 0.07 mg/kg, 124]7F Toll= 0.08 mg/kg, 24
Al7F Foll= 018 mg/kg, 72417 Fell= 0.75 mg/
kgo.m A|7te] Zaplel whel bW MTe| Fxeiz

93 2ol alis Ao vjebye,
Fhga A E A 8eK1.0 mg/kg), 8225
mg/kg) WEFoiweldi A7ke) At} 7hgh)
MT-g X% AFe]oll1= time-cause effect7} viepyhS- W

o}5=13L ¢lrHTable 3).

whe2no] 2F THH Flhe oA ol 64
Zholl 4] Fhrdr vk Holgte] 79 1.09 pg/md o]
Qi Fhegt Ay A 8810 mg/ke) Tl

W o]k 0.03 pug/miEA AdlE WeSFold
o4 85 =g FErh fawal 9li: Aon
vlEbyteh

ek o] & 12417k 24 4] kel 26 o) 2} A}

KARES: U ‘;’lfﬂ O Aolilol A T vk Y
oftell wlall 23 vheE MU i XP 7rasfar
glont, 72A1%F Feofli= YRIE xbE YolA]l 0.87
pg/ml, ZEoFah el 8210 mg/kg), Al
L8-2H2.5 mg/kg) W8 ol 8F vMEw
Frrh 2bzh 117 pg/md, 017 pg/mi 3 A R Af
22l Wl ¥oli glui(Table 4).

Fhe g e s &8 W8 odk &
bt Al e sl o] wlelska] wish: ghae Aabe
Photo 1~63} ek 7hi ghs S0l 4] k329
Wl 5 Al wAbE o] okh fibs| gl e
vh, o dn 72A1 7k ellvr Rl Al 4 8uk
(1.0 mg/kg). Adl 218-<R2.5 me/kg) WAool
Ea AR e e A U A S I B A )
M b gelshA abakelal g

Mshe R el il saleh g

A E

Hrofitell 4] vhebnt mE ske] Wik Aol g T2A)%F
ol Zhrgpat Al AE2H1.0 me/kg), el
aL8-2K2.5 mg/kg) ] B-5-od it L Al )L e E] o)

5%l wu qau|A ookt
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olH o-

interaction-o-
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