BB ES 113043 5—2

HRAEHEE
(B EREHRHORMYAFEREME T — 5 —R - BRER)

MET—~ gy - TNT= AN : 480 - i oo
(FO3T) as BFKPDERIZESIBIR - 4R DM HIEFEANDEEIZEHT SRR

HET—< Basic analysis of the arsenic effects in drinking water on fetus and infants brain
(Fx3X) az | development.

fjj& haht cc | ) ah3Y £)am3 HREME - 2011 ~ 2012 &

Ei

e E¥x cs | BEE EiE WEEE R 2013 £

=4

= A—YF cz | Takamiya Kogo R4 BIFKF

'J‘D >
PR ET o | make EPE - %0

BEE ea (600 F~800 FRREICELEHTESLY,)

HTRKIGEATIEEEDOERI. BEAT7O7ERLELTHAPTHELE>TWVS, SEIFAEIL. BBIRWPILIR
HICH T DNEEED R EZICE VT, SRHKPOERNEET HH0E, IRABERTELHEH MR CENEDZ
BIATHD AWPA BT LISV BEZBRRICHTEHEERRNDILT. ERDHRBADHEEES. REREIC5ZD
EEICHATIERNMREIT oz, SEIOMETIE. SYFDEERBEMEICELNT. UTO4D2DEREEDY.
As-V, As-111 L FDRBEIEMTH S Di-methylarsonous acid (DMA), Mono-methylarsonous acid (MMA) %
AW TIRETZITol=. AWPA B5)LASUEEZBADSIBEFZ GIuAT/A2 T 1= yhIEEZLIFY., EREOERFM
[2&D. INLZBRDOFTRARBEADEZEIZEALTHREILI-. GluAl OERBEITITEL L o1=H, HlARE
D GIUAT/A2 DFIR=E(1X. As (I11) E DMA ICEWTEEKRGFMICHEEMICHEAD Lz, i GIuAl/A2 D #RfE
RE~NDBEIL, B0 Ser-831 & Ser-845 M) VEILIZIKTFEL TWA EDHENH B, T Tonb
RETHE., Ser-845 D) VEREHN ERFIEEZ 60 HTHA LTz, GluAl DIEE 21 BOESMEMEZE A
W=REZAETIE, As (IT1) & DNADREHIZEY GluAl AL FTRAELA THERA~NRYRAETNTLN =z, =
DZEF, OFTADT—H—THBPD-B ELF TV ENDZELBIZTHER SN, EREEFMIC
WUNEREM S F T REEL MEPSCs) #BIET B ETUF TRAD AMPA Z2EFFM%BIE L 1=, mEPSC (X,
AS (III) & DMARIBTHIHISN TNV =z, CALEZRDEEX, ERBRER 24 BREZICIZEEL TULV =,
LEOBMEIZEY ., ERICEY AWAZBED LT TRAANDEZEZN L T, fAREELAZEZZTIEN
Y (Y i

F—TJ—FK ra & SF T AR JIVAIUBEZ AR

(LLTFIFEALGNWTLESL, )

BIREAEII-F A MEREES aa

MR TS Ac U—ES

-1 -




REXE (COMBEFRER LIS - IECDWTRALTLSEZSLY, )

i AR REGB
#
| BEE e MBS oo
EII:,\
R—2 cF ~ RATE G &5 @D
am (IR RECB
#
L #ES oo
Eu},\
R—2 cF ~ RITHE o &5 oo
am (IR RECB
#
| BEE MBS oo
Eu},\
R—2 cF ~ RITHE o &5 oo
EEHA nA
B4 ro
g
HihkE He FATHE HO A=Y HE
EESA nA
ELZ He
g
HihR#E B RATHE HO A=Y HE
PRXHEE ez

High concentration of arsenic contamination in ground water causes serious concern in many areas in the world, especially
South Asian region. In an effort to test if drinking of arsenic contaminated water may affect functions in developing fetus and
infant brains, through AMPA type glutamate receptor functions: major excitatory neuronal transmitter receptor in central nervous
system, we initiated study of arsenic toxicity in neuronal functions and development. The present study was aimed to evaluate
the effects of 4 different types of arsenic, such as standard arsenic (As-V, As-111) and their metabolites Di-methylarsonous acid
(DMA), Mono-methylarsonous acid (MMA) on synaptic localization of AMPA type glutamate receptor, particularly focusing on
GIuA1/A2 subunits using rat primary cultured neurons. Time and dose dependency of all four arsenic types did not show any
significant changes in total GIuAL, while cell surface GIuA1/A2 expressions showed significant (p < 0.1) decreased in As (1)
and DMA at 60 min period. It is reported that regulation of GIuA1/A2 complex cell surface expression is partially governed by
phosphorylation at Ser-831 and Ser-845 sites of GIuAl cytoplasmic domain. All of the As compounds decreased
Phos-GluA1-845 at 60 min duration. Live staining of surface GIuA1 of 21 DIV (date in vitro) exhibited decrease in individual
synaptic GIUA1 during As (l11) and DMA treatment, showing GIuAl internalization at synaptic sites. This phenomenon was
confirmed using double staining with post-synaptic and pre-synaptic markers: PSD-95 and Synapsin, respectively.
Electrophysiological recording of miniature excitatory post synaptic currents (MEPSCs) was conducted in order to understand
the changes in synaptic AMPARs. Cumulative distribution plot of mEPSC amplitude confirm that AS (l11) and DMA disturbs
synaptic GIuA1 cell surface expression. Arsenic wash out studies showed that inhibited GIuA1 expressions were recovered in 24
hours, indicating synaptic homeostasis. In summary our study suggests that arsenic toxicity is involved in AMPA receptor
trafficking, resulting in neuronal functions.




