Sr9w 990 ERmn 3D iy Jol 1 Sawr ] 131 gy 5
iu*"‘-‘j‘ (e ‘rJ-‘PJﬁ, Ab ‘V*)J;ju-og‘;s ey N dyail ga K53y do guaans
1392/11/15 2 »d &b 1392/09/02 s\ s &b

Sl ¢ gus DI sy Bz Gl 51 Bad 18,15 325 00T Saelin] Gl 1o a5 ol ae slooans VT s Sage 5l (S St )] 18D g ddarn ) (gions
el S, T 8l yo Lo s Gige i (ool i JolS5 50 00

lisy G0k i 5o, 5l (02,25 05,5 Slobse 40308 eolitul (N=15) 26 5 J7uS 05,5 55 58 psm Soge Yo il aalllao (] 101l (b3 9 Slgo
S iaiods 7,1 byl o) 5l ooz 5 aiS o)L V4 g V8 Ve (slajg, 4o laige.ud S 5,55 SBlio J3s & yg0 a4y S, | moA0Mglkg
st &1 SPSS I8l 6 51 axzs S 8 sy 0590 (RCFL (g olar sl (somsinmstsinasl 5 (53593 shama) Sy s5ng Siom 5 Sz gSiang So L
A oolatul asls oS

lalllae g o 6,5 S5 pue b callibeil &gty i Lok 5 Sl )25 05,5 018 518 (glb iz SysSins Sl Slanlie [ oazdly
2o, SVYI 5 059, 17 (Slagaiz 3l auoys Fowohg) Vo Sl Sl sy e (05 09, 53 a5 olo (s (2358l ke gilo (500l S5 b Sy s So
aSe i gmae a¥ W RCF-1 5y s lo e cpl o odle vaiogs oyl ooims JSi5 glaayY g e 0y 2g, 0 (mis glyls 059, VA oy
gy azily als

St o 3 45 ot sl i JalS5 3 ST sl o S, 45 SIS i g el iy 5 2y 5 b 5 A 3
g se XS o )18

Reduced Folate Carrier (RFC1) « ysgo ‘yi ol it « S, 10519 s’

\vay Cﬁé)}; N?—/\Y'u.a cd}‘ AJL&-:' gv’ﬁ%}iﬁmﬁejjé LA-:A}J‘ é‘:}i‘d’.“

SFEN-YVACACY il eyl (S pole olKsls g pis pole 05,5 1aunilSo (o yof

Email: mojtaba_karimipour@yahoo.com

Gl (V) asten gom odle (ol b 592 (25 by, 2rme deuls
iadl S ly S 3l Ll (g ym3s, (slaclles gb 4 5l ame gleean¥T 5l Sa)]
5 gy 5o Bules 10,15 55, aiz Sgu (e Jsbo 45 5 00 osle al 2pSoe U addlas 2pse Lo o les S
b 2ln e Jsb (23 cnl )0 &5 a8 (o0 I e a0 o Sloal szl el 5 00 Cguine S5l
(V)s)ls Jlo i pos S92 5 Seielsmednl Slilllae 390 (onae e 5
5 ol b L)l o SlS ST @ bgye clals (NasSse a6 ooz oogll bl o I, Sluls Gl
bgiya bowe Glas 35k 5l 5559 ol o b s9)kgy L3, slalid Sl pam g ogll @n SBasn; sl
@ bgye Blazal gk s olie slge 5 0y O & Do ysb et s o gme S| @l Sl gl
el yolae jo 15 5 (65,0laS wile el 2 LS oyt g 15 8l Bk Sl ol elas s L

A.:sj). vg.&)l r).l&ali.hi.].: @J...ZJ C}l& 5};‘
(J):M.A “J'.""‘"."}"‘) A.:s_ﬁ). \}gﬁ;}l r}lﬁuli.hiﬁ.} @J...ZJ C}l& ;};Y
donssl (Sis pshe oS (55 b ik S e

syl (S oo oKy o 5l A5 wliB S (s s

\a'



VAT 5359,9 ) o)l YD 093

dpog)l (Sbzy abre

Yol pir JolSS ST maies SIST gy j5late @
90 Do 4y Sl cplods soliiwl gidT ol &b sole Lige paw
G e bame 4 b sl o)l 455 K0S, ) s azin
YY-V S Gae Job o dilxilas o)l s oS cole
VY 5 olidgy ;o el VY sga> o yige 5 990 0,5 il a0
Slatse x5 Chr gale e 0wl JF (6 s cels
ad oals 18 pe LS jdd 0 90 4 S Dyg0 4 oole g
olse @ 55y Of e 5y o 5o Jlsly SO (At b s
0955 93 4 ok lagtes ad wdS L 5o )l Hhe s,
Geios onl 0 e 0 08 50) Wik e olojl o S
L sylo)l pide g, po Blao 3o Oy 4 St pra
A8 ool lagise ad 855 p Sk 2 o5 (s ¥ 590
ok olhele xS 18 Jlaie Ol )5 CoS g, med o
2 (aye o 50 pole OIS 5 cialojl 05,5 59 4 Glate
Slagmiz g 4lS (Go)5 (K13,,0 Byl N 9 VF Ve slajs,
0% S 5 02 3l o b B 5l o V39V ey, 4 by
dalllas o oSSm0yl 51 o0linl b (pgiel (58S
D Sl sl g gei g WS oo )l S sSg Se
B30 p SHE Sl Ses Slaewyn g il
JrS 09,5 50 stmalio 5 it (L JLSle (sadllhae g (Jols
ol jsb 4 pole o 5 in ¥ olasiad ell iules]
il S5y sy il oolol Wiy, ojls il sanllas g
V8 iz VO gy Ve iz VO)wad (el g kS ilen
(039, V1 5z 10 g 039,
sSsl JRFC S )L) (uiliyslisisal slosm) slp
Shtss ol 5l o s 4 PoSee O slagin (SSLL
Jol e plosl (sl (15 a1 55,5 bile) oisl G5 IS° Jaall s
S35y oo bawgs 355 S )le b oud agd slapY ol ool
Gl yrgas ol jl 5 28,5 JF w0 pseZiMENS i 5l

el Joe

Laasdls
09,5 039 VU 5 V7 Glagiz SosSwsSle Shaalie
5 S slasl g piz o S5 JSis 5l S g
ialejT 09,5 50 aiiligs oo Iy peiix 0,5 plad 5l a8 conl Slizs
o 5l do,0 B 659, 11 sladiges 10 5 s ,s OV 039, 1§
w08 JSas pae b oolidgil &g a4y plin als sl
Slrog )3 5o o sme M 09,5 90 (pl 5l Sigme j0 a5 Wisg,

() Jgaz ) pga) 5l 052y aalejl g S8

\a4

ol 2 08 55 e Sy ol @b e fres

Sl bl 5l g b j0 o> pl 51 YL ST 099 Ll
Sl bl i o Glpe 4 ojeel g Sgdioe oo
B I TEL 1 W - B OU VO R - PR CLUT-SPSIN | R DOV
R

ali 5 VLS5 50 bs)lon jsn 5 2l ol 5 o o

g2 g0 S| (5 o okt

¥) o)ls 525 (Gt

Pl G 5005 joee (Taz aw | Sl iz o
Ol ) o el ae) cpl 40 i8S e ol QT A,y Xy,
(F)ead ond ()15 1,8 come dly) paulis 5 oo 5 Spo
Qi g,y 0 P! 550 godws lid onlds plxl wladss
s 5 (Jas ST datn Lol g 4 (e sl (o0
Ol JalSs saie; 53 addllas (odsl (B)dlise Joo sl
i 5 L85 ploxl azgx iz 59, 2 VAV Lo o i
s>l 5l b S35 Do Dyge 4 ol ol a5 wl
oA plgie 4 (orae dg) Gl s (oras dg) Jlawibs
@ by e Yiml a5 col ol by obos 3 S ytie 5 Lol
Jo 50 oz o Jbb &l gy sladshe 5o Seil gezs
Gy b ez 0 (8w g Lyl Ledtidly ool 0,
Slaallas ,o (8) ol oais )35 - MGIKG ilao 5l
b FA Goe 4y Sl ma0we 40 MOL/LL (04581 S50
o> S 0 oS 4 e i S5 L.
(V) 2 Jlinsioyn oy pac 5 Shge slagnix

Se ol 4 Sodsd Bpae ras sdly adly &) e
ol aals el ao o Ve b (Ssh dsled 3 b5 Lol
Golins ol d5zgsiise Ol 5l Brie Slapiaa 5 (ras dlgl
Sl 500 i ladshe (b 08 9 2S5 Sz
03 Jokw )ly Wlgoo clie @ik 5l codsd &5 glo s
O (ol o oud astacesd RFCL ply laé sy
(Nogbise oo a5 slash 5

SIHIE i o s ol o Lo 598 Clao 4 4z b
55l Ghge lageiz Sl s oS5 2 1) ST s
RFC (9 Ol Geized 5 SysSns e 9 SaasSsg Sl

oS )8 ) 10,550

IS Ul 9 ulee

! Reduced Folate Carrier



en 5 3500lex Sy doguane

o Sl 3 ey JelSS Sty Sl )

5 sl leeg,S o gyl (p) £485 G o gre IS
D10 3925 (iule;]
FB Cogo @ iz 7S 0g)S 530 0j9) VA lage
gl e\J‘J.iS) 9 (emas sy )0 d9>ge 6lmJ5L.: 9 o.>)5 Ay
S (e gladsle ST ailond plote 55 & S0
Gl e Bae aY o e o ails sl sgzg | ol
JolSs cinlosl 09,5 lagin jo oSl JolSs  owae
ot 43 sloJsher ol 455,55 o e ol 4 ot
45 Sy oo L A g Ailenis Tz pp ST &g 4 4SSl
3,05 80929 sk (o (el jpe g aBls oSS ol elis
Sz 5l 0o, VY (Y pga)wlos S5 ud) 5 G50 pmr
sl sl ede glbual s ool ol

5 aals sloog,S o (bl cpl £48g (pm (p<0.05))losz.u

(Y Jgaz) culs 092y oialoj]
S ol plad 09,8 g0 0 (uilysld gisel (el S,
Wb ol (293 @S5S 098 wia aSed » RFC-L (omsg
JSas slaa¥ ol poe Jdoar iolej] 09,5 i Ll
oSsn ol ol dSile &5 asis logase wases

Glrog,s o

ceslo(V)Jgax

Gllae iules!

S 9Ky e Slaaliie
S e 4l Gl pose Ghp leggy Ve lageis
3 lapde & was o plas JRuS 098 03y Vo lagi
4 IS8 Gl Gla Fo) o Dyge 4 (Sl e 8l
b pla e 03,5 0, (Optic Vesicle) ol ol s
Aloads lax oS, 5l 4l ol glad lawgs Y g0 oyl
@l plr iolejl 058 laguiz 5l ol o (¥ 550)
oanliv gwie |5 Cyz ppoeST (Sd,e5 Ll cas JSas
S5 g (GBS lasly J;1S 09,5 pi0j9) VP (slapni
a2l aiiligy oo (S8 4l ) 4B g w85 JSs
AlaSS) g mae Y 4D 0 9 asl LSS (vitrous body)
s Wil SIS B K0S g aldl pla o 4
0d S als rsldé )| L;\wa) u] 090 9 o J.iw 6“’)5
Al edalin piz 0 LSS el e 09,5 pl Ho Llead
ol alosl o 5,5 (2258 Slagty 3 SipsSang S Slaalie
wac sy jgb an 0g ad,8 g Sl LSS pas ocains
phael sl Jslo 51 (0515 D jg0 g andls JulSS sl a5,
Oyl 0929 Y g0 pl g pattie e A5 Wgd e 04y

S8 Lo3e, PV JruS 098 o i JeSas | stalasl g S8 slag,S 039, VA 9 VF slo (i Sy 95w Sle (5 anlin (V) g
b salojl 05,5 05, 7Y i amslyecil]) sl a1 5 Lalligil i oilis gl bl 5,8 i (el oo ool sl
(c)o.)w,\ QAM 'A.ZSLa J.olsﬁ W‘J}.HS 05; 5)5)?\ u.u_’>( s_)) L».ojuy‘ ua.m

YA



WWAY (120958 ¢ 0lous YO 092 duog)l (b3 doxe

o)l b Jlnslis (S0 sLab wads ool les 2ls b olin JSu59 J5uS 09,5 lo39, V) (i Jlailisyl 558 (3p (V) g
JeSs ol JSu3s lom a8ls ules slaJgbos 51 omoos stulel 09,5 035,V iz Jliilis (@) XV o+ laiS )5 o0l aseiee

(u) X¥f.- @Lo-j))-' 9 05--0&;0 oudlie oouis

S50 e« Lyl Jols 7S 05,5 039, V8 (i ool HEE (3l 5, 1035, VP sl iz 5 o858 (o 1Y) yr9003
ot 5 08,5 IS ey ialejl 09,5 039, 18 iz et () XV LS5 o (a8 a8 conad slows (28 Sy colws 25
(@) X Fee LS5 mon ools las 2ld b by S5 & )gar o]

S50 b5 ol S8 09,5 035, V4 (i iz I HEE (6301 557055, V4 slagniz oz 5l o000 by () yrguad

Sl b aSs (o alaSS ) aY S 09,5 039, V4 i et () XV oo SlaiS )5 o (idd as )8 coas olow (2l S ol juld

ALl mac g $l&, slaay ‘s.i.iLn)’T 09,5 039, 14 w..:w-(u) X¥f-- @Lo.f)).. 0l attie odges W8 L a4
@)X+ + oois Lasie 48l 90 sduad Lild b adgl 4Kl g akins S B

\AS



OhlSen 5 350ler S yj dogiane o Slon ) ity JolSS p S Ol g

059, V% 5 (W) VA Glagrz a5t o RIC-L (55550 1059, 14 5 VF (sl (i w5l il sligigan] (sl S5, 1(F) guas
(u’:ﬂ) Xf-.. 63&.15)}.} ol 00 lo Rfc-1 Wl.a;l 09,5 039, VA oy PO -(u’:ﬂ) Xf.. @Lo.;f)}g Sl oo Lo Tyos (u)

(1) Jou=
G e el PN CER]] e Slas O addllas 5,50 05,5
- - (%-) \# \# Js
>[5 Y (Y%o/v) \$ \$ ioles]
- - (%) 14 14 Jss
>0 v (%a) 4 4 ialesl

09931) 8,15 0929 09,5 93y o (Sre B ESl 09, VA 9 VP slacriz sialejl g S8 slaeg 5 jo ellibgil i el 39 p

(b
(Y) Jguz
V)l e s V) e gl RFC-1 tals () ol o O o aalllas 3,90 09,5
- - %ov /v - (%) \e Js
<./ <.fe-y Y%evly a(%s-) Ve oles]
- - %. - (%-) \& Jys
<-l-o <./ %oy /y (%) \# ialesl
- - - -(4-) 14 s
<-l-0 %eAlD o(rrly) V4 iales]

09,5 98 (xS (Fxe B EST0jg; VA 9 VP Sl silojl g JyuS sl 09,8 10 g n olo Rl g plin S Al e
(i 09031 )25l3092 9

=

Pl 4 omae Ayl 5l ci2 (g5, p adllae G onl yo o
bl pliy s JoS25 Lo o5 a8 800 Jlinslys oelsl T slroans¥T cn ies 51 (S lye @ S|

S sl pie G, ,o FeomOkg Ble b G5 e oyl Slea cetlage glojle By 5l aS 958 o0 Dgane
5 SIS el cras dg) o ates sl sy S ol ol g Syl (S531 5 Cools 109, o0 et s
o35y V1 bz dooF )0 ol ssalin pia S5 W, 8 aslllae 590 (lod 28 j5bo 4y (eas ) )3 o 4 e
pas ojs, VP bz 0 Grizes wisg gl el W86 el plegl glls plizman o] 595 e g il (S 4285

plad g oSS pae g 5 (GBS0 ez @l B oSl JSis

Ao



VAT 5359,9 ) o)l YD 093

dpog)l (Sbzy abre

as sl p o 0aVT l a8 Canl ool <ol b e
(V)35 00 Lol 0y aile g als g 3l 55

5oy 65 U5 oloj 0 St &5 sy 0 S5 @,
50 5 4SS Sl st s Jb 0 o5 o sl skes 2l
250 psbipes al 03,55 ) 095 ol al) JoSing 4z
@ bspe 450 ras 5 Gl AbSS) glaaY LSas W)
Iy o 5 Takeuchi a5 coul cae slo sbw o, _zals
(VF) sl 03,5 Lo 55

ogeme Gl 4 pmie Cdx Gk 5l Sl 09
2 0l ol go (b jlogie RNA DNA L Jsbos (555
sladobe 0 Cas (Jobo Spo g 039 iz (oras
Bed S 4 by &5 ogde el py3eiSTy)e
Gl Slaian RNA i 20l 5 aed (89,51 cScomodly gl
(10)

aSed )0 ogzge RFCL (pmgny (lie Geios Gl 5o
el Syl 399 Yazol sy o a5 @0 5 il 2alS pier
S 4 cdsh 09, Lilata 5 0 Slaé (slapatip 5o <50
el s DL s Jsbs

Ia,u8 g S

sl Cgas Gl b Jol adlhe (nl @b
Slallie (Bas g 0o eyl (Sl psle oSl amgs
ialeior 65Nl pyime Ciglas

References:

1. Rodriguez VM, Jiménez-Capdeville ME,
Giordano M. The effects of arsenic exposure on
the nervous system. Toxicol Lett 2003;145(1):1-
18.

2. Lantz RC, Chau B, Sarihan P, Witten ML,
Pivniouk VI, Chen GJ. In utero and postnatal
exposure to arsenic alters pulmonary structure and

Pharmacol

function. Toxicol

Appl
2009;235(1):105-13.

3. Walvekar RR, Kane SV, Nadkarni MS, Bagwan
IN, Chaukar DA, D’Cruz AK. Chronic arsenic
poisoning: a global health issue -- a report of

Cutan Pathol

multiple primary cancers. J

2007;34(2):203-6.

M

Jsd Gl ;o cwl S5 a4 a3 b cnnlin 4S5 slaayy
mas g s Al Glaa ples 5 ad) pae 5 059, 1 e
A odlive Vb do o b liores 4S5

S ol S aBall 5 Sjglseean] oldlas
W lam g iz Ghed 50 e ek 4 Syl b gl
odlo (ploghior (orae punw y PUST 5 (ald 590 el
Sl sl el Olgo (30,5 ST W G2 sk 5 SS 539,03
D Y S INE SR TSR CEPROES
geilanST (23Sly (03,5 Jlb Byb 5l S Ol Sl
Sy e g odd Cgaine 925l 3509,00 Jle Glyie a4
JeSts loay JalSs e Yool wigdia rae sloJobe
ol bge sl cas py0058T 5l Glie &S pie godims
()52 S| o r S5

Syl 3 2Vl fime 39,9 JUis @ Glolygs 0, o x5
Y jgo.enl ol ol laaly 5y oo Su5 5l e 5o
Ol Oyge o S s el i Gl G 095 4 ;06
V0] Al os ogmme i by Kig, 0 PLS G909

2 3l 4 e am )b e o & Sl 3
P L T P SR I N PR PRNEEAR S
odipd LS glaay al; puae omas sdly) ud ate
Sy ex g Jeke 5 Gl wztie g e (bW Olb
2 ke 535 0k e Jdoa (VYY) el onts sl
@ b plenw 5 oras Wy )0 0ad Sl el G
3 el St fli SgeSug See 9SSy Sle O 90

4. JinY,XiS, Li X, LuC, LiG, XuY, etal. Arsenic
speciation transported through the placenta from
mother mice to their newborn pups. Environ Res
2006;101(3):349-55.

5.  ZirakJavanmard, M. Sadrkhanlou, R; Hasanzadeh,
S.; Effect of arsenic on neural tube in mouse
embryo and relation to reduced folate carrier
(RFC-1). Iran J Veterinary Res Shiraz Univ 2012;
13(3): 40.

6. Beaudoin AR. Teratogenicity of sodium arsenate
in rats. Teratology 1974;10(2):153-7.

7. Chaineau E, Binet S, Pol D, Chatellier G,

Meininger V. Embryotoxic effects of sodium

arsenite and sodium arsenate on mouse embryos

in culture. Teratology 1990;41(1):105-12.



")l)&oﬁasb)@.}l? «5)J) doguazo

o i 5 iy S5 St SIS )y

10.

11.

Maddox DM, Manlapat A, Roon P, Prasad P,
Ganapathy V, Smith SB. Reduced-folate carrier
(RFC) is expressed in placenta and yolk sac, as
well as in cells of the developing forebrain,
hindbrain, neural tube, craniofacial region, eye,
limb buds and heart. BMC Dev Biol 2003;3:6.

Liu S, Piao F, Sun X, Bai L, Peng Y, Zhong Y, et
al. Arsenic-induced inhibition of hippocampal
neurogenesis and its reversibility.
Neurotoxicology 2012;33(5):1033-9.

Faita F, Cori L, Bianchi F, Andreassi MG.
Arsenic-induced  genotoxicity and  genetic
susceptibility to arsenic-related pathologies. Int J
Environ Res Public Health 2013;10(4):1527-46.
ZirakJavanmard M, Kaul JM, Paul S.
Embryotoxicity of sodium arsenate in mouse. Int J

Med Toxicology & Legal Medicine 2011; 13(3)

AY

12.

13.

14.

15.

Zirak Javanmard M, Kaul JM, Paul S. Neurotoxic
Effect Of Sodium Arsenate On The Brain Of Mice
Embryo. Int J Med Toxicology & Legal Medicine
2011; 13(4).

Liu S, Piao F, Sun X, Bai L, Peng Y, Zhong Y, et
al. Arsenic-induced inhibition of hippocampal
neurogenesis and its reversibility.
Neurotoxicology 2012;33(5):1033-9.

Takeuchi IK.Embryotoxicity of arsenic acid: light
and electron microscopy of its effect on
neurulation-stage rat embryo. J Toxicol Sci 1979;
4(4):405-16

Fisher DL. Cultured rat embryo accumulation of
DNA, RNA, and protein following maternal
administration of sodium arsenate. Environ Res

1982;28(1):1-9.



The Journal of Urmia University of Medical Sciences, Vol. 25(1), March 2014 @

THE EFFECTS OF ARSENIC ON DEVELOPMENT OF EYES IN MICE
EMBRYOS

Masoome Zirak Jacanmard *, Mojtaba Karimipoor®*, Bagher Pourheidar’, Maryam Shahi*

Received: 23 Nov , 2013; Accepted: 4 Feb , 2014
Abstract
Background & Aims: arsenic is an important environmental toxicant which is usually found in
drinking water. The aim of this study was to evaluate the effects of arsenic on development of visual
system on mouse embryos.
Materials & Methods: In this study 30 albino mice were used in controls and experimental groups
(N=15). The experimental group received 40 mg/kg intraperitoneally sodium arsenic on the 8" day of
gestation. On the 10", 16" and 19" days of the gestation the pregnant mice were sacrificed and the
embryos were removed from uterus. All embryos of the groups were examined macroscopically and
microscopically by H&E and immunufoluorescence staining for detection of Reduced Folate Carrier 1
(RFC1Y).
Results: Macroscopic observations of the 16" and 19" days in the experimental group showed
anophtalmia or defect in eye ball formation. Histological examination by H&E revealed that 60% of
experimental embryos belonged to (E10), 60% (E16) and 33.5% (E19) showed defects in development
of different layers of eye. Furthermore, the expression of retina layer RCF 1 in the experimental group
decreased in compared control.
Conclusion: These results demonstrated the association between prenatal exposure to inorganic
arsenic and eye defects and more likely related to a defect in RFC1.
Keywords: Arsenic, Mouse, RFC 1, Eye
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