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Abstract

Cadmium (Cd) is a toxic heavy metal that is widely distributed in the air polluted city areas, and one of its important sources
in the environment is from cigarette smoking. Cd is toxic to various human organs such as liver, kidney, blood circulation, and to
reproductive systems such as placentas, testes, and ovaries. Cd exposure during pregnancy may affect fetal growth and
development. In this study, we aimed to examine the effect of Cd on placental cells, using JEG-3 cell, a human choriocarcinoma
cell line, as a model of study. Cells were treated with various concentrations of CdCI2 for 24 hours, before the cells viability
was measured by 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) assay, cellular Cd accumulation by
inductively coupled plasma-mass spectrometry (ICP-MS) technique, and changes in metallothionein (MT) and heme

oxygenase-1 (HO-1) gene expression by reverse transcription polymerase chain reaction (RT-PCR). The results showed that
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cell viability of JEG-3 cells treated with Cd at a concentration of 0.049 uM was not statistically significant compared to control;
whereas, at concentrations of 0.159, 0.78, 3.125, 6.25, and 12.5 pM significantly decreased cell viability (p<0.05) was
observed compared to control. The Cd concentration required for 50% inhibition of cell viability (IC50) of JEG-3 cells was
0.878 pM after 24 hours incubation. In Cd-treated cells, the increase in cellular Cd accumulation was concentration—
dependent. In addition, the expression of MT and HO-1 after low level Cd exposure were found to significantly increase

(p<0.05). These results strongly suggest that Cd exposure causes Cd-induced lethality and induction of MT and HO-1

expression which may be responsive effects to protect cells against Cd toxicity.
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Tanimoto, & Sasaguri, 1997; Lohmann, & Beyersmann,
1994; Prozialeck, & Lamar, 1995; Xu, et al., 1996)
el wa i IR A5 seTadlosnisad
nsstRuMalBuag A NNENTuLeESsaz M TIad
TaSutaadion uazaiiorpiiiodaiildlumsane
(Hamada, et al, 1997) NARaMsAnwLag Di
Sant’Agnese, Jerisen, Levin, & Miller, (1983) WuIn
diahuadsnyiie Tnslluarani (rophoblast) 289
wynadsuaatiinidanudiy 40 Tulasly
nsapthming 1 Alansy dewalviadiAamsme
wouazwawlngs  Toawumsnmsuasuulasyesil
ndlaaduazinisruaiudouaadlasaniu uas
namsinsluradiwzaeamadsn JEG-3 wuh
ﬁv’qLszfaa'nzjumuquLtazmaz‘i’ﬁlé'%'mmmﬁﬂuﬂm34
Wague (0.04-0.64 lalasluans) Fnsaayas
waduuuazwanlndaluszaun (3aaas 5) whiu
(Lin, et al., 1997) dhnsumsinenassiililamms
A529§8UMSMULUUDLWBINT e BIYDS LANWUI
wadnldsuuaadananudniugs & 3.125 lu
Taslua$) imswdsundasguhaiuginssas
wianssnaw uazlimsvgasannniufinmausias
maéﬁagisau%’n Lﬁatﬁﬂuﬁ'uma&i’mjumwzuﬁlﬂlﬁ
Suuaaiiisn  (lailduaasdoaya) Fadonndaeny
MIANIVN Lin, et al. (1997) yanNniia
mafnnluassiiwuiie 1c,, vanmadimsides

Naresuan University Journal: Science and Technology 2014; 22(1) 97

WwaasnAautnem (0.878 lulasluand) deunnae
Rnwansans lutsaauseianau lasdisteau
msanmluzasinla (sertoli cells) Fudurzaahn
8T UNI5851902083 Wudiiayad lasu
= v v J

wAALRENANNTNTUA9 ) (0.0975-100 Lulasly
a3) Wunauu 24 1l aziier 1C,, i 9.6
TaTesluans (Kusakabe, et al., 2008) WazaIn
SiENUMsAn ladnzseey  (HepG2) filasu
uaALNEN (PMNWNTY 5, 10 WAz 50 Lulaslyad)
I 4 o -

Wue 24 2lag Je IC,, vy 13.96 lulasly
3 (Lawal, & Ellis, 2010) MARamMIANEILEAGL

J

7
3| d‘d
WuLtgaany

by

FuNmasnsaedmadsn JEG-3
anulidanmsaauauadtiiagadlesuantiieyi
AN
USNURBMSANINUIULAN LT BN NI TOEIU
LiﬂélﬁaﬁLﬁaLéaiﬂlﬁﬂNﬁaﬂLLﬂﬁL%ﬂNlaﬂau‘ﬂﬁﬂ
pa (L-type Ca”" channel) (Hinkle; Kinsella, &
Osterhoudt, = 1987) LLasasauagimﬁmﬁasﬂlé’
2005;

(Ronco, et - al., Korpela,

1986; Osman, et al.,

Loueniva,
Yrjanheikki, & Kauppila,
2000) M 1YiNadanISHINIUYBITALBENIS
wigtaulazeasmsnlunssd wu aanspusisa
denzdlugmsnluasss (Kippler, et al., 2010;
Ronco, et al., 2006) agmsaataN:vigasiaudiuuu
ao3lafinlnnlalnsWu (human chorionic gonadotropin)
(Wier, Miller; Maulik, & Di Sant’Agnese, 1990) tag
Tswanalsu (progesterone) (Jolibois, Shi, George,
Henson, & Anderson, 1999) wenINHUAaLTENE
duarilfinaniziedenaandaguiiiniy Tae
LLﬂmﬁﬂu"lu%Nmﬂﬁagﬂugﬂ cd® azdunuvylsesa
(thiol) r2pelUsGungelslay (GsH) lad il
ssusenauLgegau Cd-GSH ngalslawduasiu
ayyadasr i dymeluadaaiumnisadlady
weailsnlutBinaigefasiuiu GsH dinndudiua
5w GSH  luigadanas tiaanuliauga
szwiNayyadassuaranIuayNadaszaw liiia
AMLASADaNFLatY (Lopez, et al., 2006) (tAOM3
panglad Frlutanavuraluaneluigad 1mu
Tusiu ddute wasvldiianszuiunis lipid
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peroxidation ~ aNH@lViLgadgnyay (Dally, &
Hartwig, 1997) Cd*" dyahansadununylsasazas
nseazfiludaiasuduiunsanziluiiiy
avaUsznavdiumnnluluanazaslusiiu MT (e
WuansusenauBaton Cd-MT (Klaassen, et al.,
1999) datulusiu MT  Fefunnnlumstlasiu
WAFLALDITITAN ) VBITHMBNNNEYBILAALT SN
(Kondo, et al., ~1995) fis1aunamsinulu
ilaidosnvasayuduaasliifuiBumsalalslodi
azgnnszqulfidnsuanseansasiunashisduiiiy
nnutilawasldSunaaiiaw (Kippler, et al.,
2010; Ronco, et al., 2005; Lin, et al., 1997) &4
danadasfumamsanuluadaliinuiniiawad
JEG-3 l@Suuaaileniiianuduiud (0.159,
0.3 oz 0.78 lalasTumd) azaansaienih 1
mMsugeNaanyasiy MT (s nduageiliadan
NNFAR (p<0.05) waaslviiuingaasaiianullu
MIneUaUBIAaLANLITaNNT AN NTUA 9 LAz
msuiiunssselusiiv M lugadsnidunsie
Yastuliliuaadianrunnuidhldgmsnluasss
(Kippler, et al., 2010)
UBAMNUAALIENAZNIZEUNTUANNDBNYBIE Y
MT iaaafivwasunaiisumeluadsnuar wirh
waatdsydaansnumiienih ldinsnssquns
usesaanyesdy HO-1  luwadsnvesuywdle
(Yamada, ct-al., 2009) TUsdu HO-1 fwnihiidy
wilglumsameduanelumadmnlvifnndons fe

a a 4

Uad13830 U (biliverdin) wazlaazlu (bilirubin) §

Q.

v

N5 UAUYADETE (Stocker, 2004), ferrous ion
(Fe’") nazaumaainlysaunaiau (ferritin) 13
msTuiy Fe’ iiaaamsiinayyadass (Galaris, &
Pantopoulos, 2008) wazASuaunauanlas (CO) i
qm'éﬁméfmmsé’mau (anti-inflammatory) (Sawle,
et al., 2005; Ning, Choi, & Li, 2005) lUséfiu HO-1
Seadulusfuiiienuadylumsuniloazadan
AILLA3EABDNTLATY INTIBIUNTAN VBN
Yang, Julan, Rubio, Sharma, & Guan, (2006) Wu1)
wagsniildnniiiaidasnusnaaaauasuyed s
TaSuuaadanfienudusy 0.25-1 lulasluand

Hunannu 24 $las sziimsuanieanvasiiu HO-
1 uisduauenudaiuresiwaadoniladu g
doandpafunanisanu luadaiifinuiisad
WNEAEadsn JEG-3 fimsudaiasnuaiiy HO-
1 Winsnnduadaiitad dameads (p<0.05) Lila
iisunguamuay vasnniadldsuuaaiiianay
Fadro.78 Tulasluans Wunauu 24 $1lue wa
ﬁlﬁuamﬂﬁl,ﬁu'hm'smz(ium'ﬁLLamaan‘uaﬁu
HO-1 2138t a9 ua uafeungasnnILLa3ea
pandlagunnuantiian (Kataranovski, et  al.,
2009;
¥msAnEInsudntaenasdulay /uaellsaud

Chen, ‘et al, 2008) ag1alsfiamnms
Hgndasiumsilastumsianizeisnasndiany
YDIUBAININMILATULAALIEN TAUA  heat  shock
protein 70 (HSP70) (Koizumi, Yokota, & Shirakura,
1994) 9 nuclear factor erythroid 2 related factor 2
(Nfr2) (Chen, et al., 2008) mﬂwanﬁﬁﬂmm%ﬂﬁ%
Wuldhmsnszqumsuaaeanyestiu. MT uas
HO-1 \iaweslasunnaianiianuduiueing g
feonuuanandulosid du  MT aziiszdums
LA opnYaHwRANTU SN 1.9-2.7 LD
WEUAUNINAIUAN Tuwaedify  HO-1 finns
WaAsPaNLRNBUUSEIN 0L 1.7 wim‘f'lal,ﬁﬂuﬁ'unzju
AIUAN UBNMNUEINLINSULERIDaNYBIEY MT
ngﬂﬂizﬁg}:uﬁ?ﬂLLﬂﬂLﬁﬂNﬁﬂ’ﬂNL‘ﬂNﬁu@%’] (0.159
lulaslaans) drudiu HO-1 azgnnszaulafinig
u,amaaﬂwmﬁuﬁmwmﬁuﬁuﬂmLLﬂmﬁﬂuﬁgqniw
(0.78 lulaslaan$) uaesliduiinisnsequs
uEPBBNBEY MT analFiludusdmaiimuaas
MM aUdNeRIEad sl laSUREI nansTans

WUNLANLIN BN
a‘gﬂmam'sﬁﬂm

waatianaansaindadinsidssgadsn
JEG-3 WliiAemsazanuaadoaiinanngumely
1209 udzaABITIMIagTaBaTad ilaladlaiy
waatiianigadazaauauaslagnianszguns

WEANDBNYBNEY MT way HO-1 tANNINTU NI8Y



MT waz HO-1 Suiiufiiensastiumsunilaszas
Nniivasueaion  wadsnluauiinthiisaaly
nstlasiuarsieedre g Ladldduidrldgnsn
dissmnaaiinadamsadyiulawasmanannms
yaamsnluassila ﬁ’q&uﬁayjavﬁugmﬁlﬁmﬂmams
Anwiveiloniivsslenidadiaule waz/via
WwieIua1e Miefasiiey luiweuwsly
Sunsufiveasuaailloniddaadsn taznalng
feadaarumsasusuesmaluidadsntiiatloaiy
waaNEYBdILAaLTY Ut e Tunuamaly
m3Uanulsud weswanngamwiialoamnz
naundenaAsInaall
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