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Fondlunalamsnauauaaitemsunilasadnniivuasuaaiion

Mdan: uaalsy waswzidmmaanaiamgi-s wiialalslatiy Hueanddiua-1

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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AsEUIUMSBLWaNINGd (apoptosis) wae/w3aiulAsda
(necrosis) (Di  Sant’Agnese, et al., 1983; Hamada,
Tanimoto, & Sasaguri, 1997; Lohmann, & Beyersmann,
1994; Prozialeck, & Lamar, 1995; Xu, et al., 1996)
weiiwaiil%iAnnsaneusainadlaoaniaag
nssnumsiiiuegiuanuiuiunazssesnmiiead
T¢Suuaaiiion wazniioueaiiad afilalumsdnen
(Hamada, et al, 1997) MAWamMsAnwlag Di
Sant’Agnese, Jensen, Levin, & Miller, (1983) WU
diavhiadsnaiian TnslWuaan (trophoblast) 2as
wyindadsuaaifianiifanuduiy 40 lulasly
Miaohmings 1 Alandu dewaliiadiiamsme
wuvazwanlnds leawumsmsasuulaswesil
1ndladauazimsavailudeureslasiniu uas
nnmsdnslumadimnedeaunadsn JEG-3 wuh
MuEadnduamuaNLazEasildSuLan e AN
Wagud (0.04-0.64 lulasluand) Fnsmevas
waduuuazwanlndaluszaus (3w 5) Wi
(Lin, et al., 1997) dhwmiumsdnunasaiilalams
A529FBUMTMUUVUBL WD INTFUDILLDS LANWUI
wadnldsuuaadaanuduiugs > 3.125 lu
Taslua$) imswdsundasguiaiuginssas
wianssnaw uazlimsvgasannniufinmausias
maﬁﬁagisau%’n Lf;al,ﬁﬂuﬁ'uvziaa’ﬂzjuﬂmﬂuﬁlﬂﬁ
Suwaaiden  (lilduansdaya) Fdonndaeny
MIANIVN Lin, et al. (1997) yanNniiua
mafnnluadsiiwuiie 1c,, vavmadimsides
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wadsnaauinae (0.878 lulasluad) Feuanens
nauansanuluradusziandu Tesisreny
msanmluadinla (sertoli cells) Fuduinadd
Wendasfunsaiiedegd wuindawadldsy
wAALHENANNINTUGN 9 (0.0975-100 tulasly
%) Wunannu 24 il aslidy 1C,, i 9.6
lalasiuans (Kusakabe, et al., 2008) WazaIn
eumsannluaduzieiy  (HepG2) Aldsu
wAALEN (ANNENTY 5, 10 waz 50 lulasluas)
Hhunan 24 9l dien 1c,, wihdu 13.96 Tulasly
#3 (Lawal, & Ellis, 2010) 3NRaNIANHILTAG LT

WIUNIDASLNILLAENEaasN JEG-3  1Huizadni

D-

ﬂ’nuh@iﬂm'ﬁmﬂuﬂumLﬁm*ﬁﬁiﬂé’f%’mmmﬁﬂuﬂ
AN 9
ﬁiﬁﬂﬂumamiﬁﬂmwuinmﬂLﬁ'&mmmsmhu
dhduadiifaifiasnldmetasuaadenlanauaiia
uda (L-type Ca”" channel) (Hinkle, Kinsella, &
Osterhoudt, 1987) LLazasauaﬂlmﬁmﬁainlﬁ
2005;

(Ronco, et al., Korpela,

1986; Osman, et al.,

Loueniva,
Yrjanheikki, & Kauppila,
2000) ¥ 1YiNaAanIsHINIUYBITALAENIS
wigiulagasmanluassd wu aansoudese
danzdlugmasnlunsssd (Kippler, et al., 2010;
Ronco, et al., 2006) aamsaaaNzvigaslaudiuuu
ao3lafinlnulalnsfu (human chorionic gonadotropin)
(Wier, Miller, Maulik, & Di Sant’Agnese, 1990) Waz
Tswawnalsu (progesterone) (Jolibois, Shi, George,
Henson, & Anderson, 1999) uaﬂmﬂﬁuﬂmﬁﬂuﬁq
fuarldiianizieisnsendiaduiiiniy Tae
LLﬂﬂLﬁﬂNslu’iNﬂ'lﬂﬁagﬂugﬂ Cd® azdunuvylsasa
(thiol) 2aelusGiungenlslou (GsH) ldd el
ssUsznauidedeu Cd-GSH ngmlsleutumsenu
ayyadasziiaddymeluaddaiumnadlay
weailsnlutGnaigefiasduiu GsH dinndudiua
Wusmm GSH  luigadanas tiaanuliauga
szninayyadassuaransusyyadaszaw liiia
AMLASADanFLATY (Lopez, et al., 2006) tAOM3
panglad Hrlutanavualuaneluigad tmu
Tusiu ddute wasvliiianszulunis lipid
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peroxidation ~ aNH@lViLgadgnyay (Dally, &
Hartwig, 1997) Cd*" dyahansadunumylsasazas
nseazfiludaiasuduiunsanziluiiiy
avAUsznaudiumnnluluanazaslusiiu MT (e
WuansusenauBaton Cd-MT (Klaassen, et al.,
1999) datulusau MT  Fefumnnlumstlasiu
WAFLALDITITAN ] VBITNMENNNEHYDILAALTEN
(Kondo, et al., 1995) H51ENUHaNMSANYLY
ilaidasnuesuywduaasliiiuihiuasalalslaiy
f\lsgnn‘aséjulﬁﬁmiu,amaanwmﬁuuaﬂﬂiﬁmﬁ'u
nuiiamadlasunaniiaw (Kippler, et al.,
2010; Ronco, et al., 2005; Lin, et al., 1997) ‘%ﬁ
donndastunamsanuluadaliinuiniliawad
JEG-3 l@Sunaailenifianuduiud (0.159,
0.3 uaz 0.78 lulaslumd) azasnsamiianthlid
msuseeaanyasiy MT tinsnuageiiied da
MNERH (p<0.05) waas liiuinaasnianulilu
MsaeuuBIdaLanLilaNAida N iU q uaz
mstiinmsadlusiu MT  Tuwadsnidunsie
Yasnuliliuaadianrunnuidnlugmsnluasss
(Kippler, et al., 2010)
UBNMNUAALIENIZNIZHUNTUANNDDNYBIEY
MT itaaafivwasuaaiisymelusadsnudr wuh
waatisndiaansomilenildinnsnssduns
udesaanuesdiu HO-1  luwadsnvesuywdle
(Yamada, et al, 2009) Tséiu HO-1 fwhiidy
wulgilumsamaduaelumasnldiiondons A

a a 4

UadIa5au (biliverdin) wasiadgiu (bilirubin) §

Q.

%

aNdMUBYNDNTY (Stocker, 2004), ferrous ion
(Fe’") nazqumsaialusumnaion (ferritin) 19
MaunY Fe* Lﬁaammslﬁﬂa%aﬁas: (Galaris, &
Pantopoulos, 2008) wazmsuaunauanlad (CO) &
qwéﬁmﬁmmsé’mau (anti-inflammatory) (Sawle,
et al., 2005; Ning, Choi, & Li, 2005) lUséiu HO-1
Seadulusiuiiienuadylumsunileazadan
AMITLATEABANTLAFY 91N5IBIUNISAN B2
Yang, Julan, Rubio, Sharma, & Guan, (2006) WU
wagsniildnniiiaidasnusnaaaauasuyed s
TgSunaailoniianudiuiu 0.25-1 lulasiuand

Hunannu 24 $las sziimsuanieanvasiiy HO-
1 uisduauenudiuresswaadaniledu g
doanapafunanisanur luasaifinuiiad
WNEAEadsn JEG-3 fimsudniasnuaiiy HO-
1 Winsnnduadaiitad damesds (p<0.05) Lila
\isunguamuau wasnniiasldsuuaaiiianany
g 0.78 Talaslumd Wunauu 24 Hln wa
ﬁlﬁuﬂmﬂﬁl,ﬁuiwmiﬂi:ﬁum'ﬁuamaanﬂaqﬁu
HO-1 2131781890 uauaneunigadanaziasen
aan%m%’ummmmﬁﬂn (Kataranovski, et al.,
2009;
¥msAnwnsudatasnasiunay/ wislusaud

Chen, et al., 2008) pgalsAamNAs
(fgndasiumsilastumsiinnnzisnasndiasy
YDIUBAFNINMILASULAALIEN oA  heat shock
protein 70 (HSP70) (Koizumi, Yokota, & Shirakura,
1994) e nuclear factor erythroid 2 related factor 2
(Nfr2) (Chen, et al., 2008) mﬂwamiﬁnmﬂ%v’qﬁax
wiuldhmsnszqumsuaaseanyasiiy MT uaw
HO-1 ilowadldsunaailenfionudiuiuea g fu
fianwuandiulosd du  MT aziiszdums
wae9PBNYBIFULRNTUYSTINAL 1.9-2.7 (riile
WgUAUNGNAIUAN Tuwaesdiiy ~ HO-1 finns
waaeDaNLRNTUUSEIN Y 1.7 wiuf'lmﬁﬂuﬁunzju
AIUAN UBNMNHEINUNNMSUEAIDBNYDIEY MT
%gﬂﬂizﬁuﬁmmeﬁﬂuﬁmmtﬂ'uﬂ'ue‘h (0.159
lulasluan$) drudiu HO-1 azgnnszquliiins
u,amaaﬂwmﬁuﬁmwmﬂ'uﬁuﬂammLﬁﬂuﬁgjmiw
(0.78 lulasluans) waasliduinmanszqus
uaeEaNIEsEY MT analFludvadmeaiinmwaas
MsAaUTLDIBILadsnilaldsuRivanasTans

HUNLAALHEN
a'gﬂmam'sﬁm:n

waatianaansaingiadinisidssgadsn
JEG-3 Wliifamsazanuaadoaiinanngumely
1209 uazaAsITIMIagT0BaTad ilaladlaiy
waatisnigadazaavauaslagnianszguns

WEANDBNYBNEY MT way HO-1 tANNINTU NI8Y



MT waz HO-1 Suiiufiiendastiumsunilaszas
Nniivasuaaion  wadsnluauiindhiisaaly
nstlasiuarsiinedre g Ladldduidrldgnman
dissmnaaiinadamsadyiulawasmanannms
spsmsnluasssld daiudoyaiuguildnouams
Anwiveilonaiivsslenidadiiauls was/uda
Wie9IUa1e Mieadesiev luiweunsly
Sunsufiveauaailoniiidawadsn uaznalnd
fHedaarumsaausussmelusadsniiiadloatu
wasnivasuaaiiay suaatieluuuimely
msdaanulsuly wasanqumuiialoamnz
nauvdaangasdaly
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