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Abstract

Introduction: Visual system have been considered as among important sensory system in animals’ life span and
their survival is closely related to normal visual system functioning. Since in previous studies it have been revealed that
morphine consumption during pregnancy could lead to defect and delay in nervous system development in the embryos,
in the present study, changes induced by morphine in Fovea area in the ayes of embryos whom their mothers received
oral morphine during pregnancy period were studied.

Methods: Female Wistar rats (250-300 g) were used in this study. 24 hours after mating with male rats, the females
were separated and their vaginal smear was obtained for sperm detection. This day was considered as embryonic day
zero (EO0). The females then were divided randomly into experimental or control group .Controls received tap water
where as experiments received morphine (0.05 mg/ml) in their waters. On the E13 blood samples were collected from
the retro-orbital sinus of all animals for plasma corticosterone detection. On the E17, the animals were killed by
chloroform over dose and their embryos were taken out surgically. The embryos were fixed in formalin 10% for 30
days. Their length and weight were determined by digital scale and kalper respectively. At this time, the embryos head
was removed for tissue processing, cutting and Hematoxylin -Eosin (H&E) staining. The samples were evaluated using
light microscope and MOTIC soft ware.

Results: Our data indicated that plasma corticosterone level was dramatically increased in experimental group.
Interestingly, neither weight nor the length of the embryos did not statistically differ in experimental compare with
controls. In addition, the Fovea area was thinner in experimental group and there was space between cells.

Conclusion: This results indicated that oral morphine consumption during pregnancy may induces defect or delay in
Fovea development and at least a part of this defect may be due to an increase in plasma corticosterone level in
experimental group.

Keywords: Visual System, Fovea, Morphine, Corticosterone, Rat.

*Corresponding author e -mail; h.sahraei@bmsu.ac.ir
Available online @: www.phypha.ir/ppj
271 YV



4 4

e

)

S
G

YYA =YV (Y)Y $5905500,8 9 (559090 3w
VWA 5wl

S g 815 Iy 3 AL )T sl igo i i 30 Td (sa> b JolSS (38 390
RYFroe LS PYTgpg | PRC Ul | ECPE R Kt| REPager - (T Y

o calin T olslag s 9355 e 4SS agdl ! Sl s
il sy oMol 03] olSutil3 cpole 01l o solisbiums 095 )
29 el oSy cly pole oA (pwlibiunj 095 Y
it ke (S pole oKl ( Sy 0aSsl (gGglgn 3ud 09,5 Y
() b 4y (S pole oSy (4518, pole Claions 3550 g (S5 025D e i3 psle 09,5 ¥
() bl sy (S pole ol (03,8 Clasl pole Clisiod S 50 o (Sibjy 0aSutily «Sujudom 9 (S5l 08 09)5 0

M STA ol M 50 YV 1l

[XWES

P aSsl g ang kol (S el ol e 3Skes 4 sl ST Elo gl gl (S8 Job 1 pre (s> Slaptuns I (S il plap 0o
T}J b Olpss adllae (pl > g i mas ol JolSS )3 130 g el sbw) el Blg o g0,k Job )3 (pdyge Bruas oS Cawl ol (asuie (L8 wlddss
ool AB)S L8 s 2)90 K391 03,8 €l (SThes (dyse ()0l lygd 3 & Slple i el

592) 1)l 51 liabl e 51 g 1285 )15 o0limal 3,90 .5 Yoo o¥OY Sig il b yliung 31 alSitilef] S5 00le (slabge Sinlejl cnl 5 1 yg
Ordrge S9b> s ed 0 O pilajl 09,5 g (s 0o Ol ilojl Jobo )3 anl 095 50 eands 28L5 g ialel 09,5 95 4 odle slasbge (EO ¢ i yho
el o do (655 095 LoDl (3959898 glaas (yaass j9-biaio 510, o3la (slasdge it (s 4dsS 5 (E13) (6)la)b WY gy 53 2538 by s (+/-omg/ml)
deos (b Ly g 00l auiS )39 18" il oslatsl b W ybge (B17) ()0, WV 59, 55 o oy [3Y1 gy a9 (9 y0ugSidy s S oalatiol b LoDy (9095
o ol 3l )lime plaie 4 Lol AL — (oS s g oyt yjg B BTN lleyd glasid Jlme o olo S e & oy 1 )6 (s o Sl 2l
381 35 5 (6395 5Sg Seo salawgy 5 15 Pl 3l — oS glod gy 41 S5m0l ) 5 S b Bl aon ol 5 bz Lot o e 5 (5 S0l
285 8 oy €06 ol 196 54l (MOTIC) S50

Lacye Jobo g 09 20 bt | (sladasdo JoB aljal aals 095 b aunlio 13 Gialejl 09,8 4 bgsye (g5 (sladiges 13 LoDl (9S8 cdaws HAEY
Ao onliie b Jgb c (JB (sUid g 392 5108 o 20L5 095 4 s (ialejl 09,5 13 T8 (sab Jlad bl 09,5 93 13 (5 bliae iglis

o) 3 e el (Sen g 00 (i iy (5198 4l (555 )3 3 g el 2l el g0yl loj 3 (dge Bpas o amd oo L IS (0l 38 S AR
AL ilojl 09,5 53 Lawdly (g tsSisysS cdale (a8l s 4

(PEulejl S5 (g0 «y95sS55S (uyge 5 AL (ol phus 1SS WO g

o> saplil LU ol sbgl gl iy 1y Glybol Lases | doddo
O S it Sy SIS0 slaoki S 4l s 4

S8 wlbw i [V 9 F] S o Wl 1) poo g (ol LU gyl a5k bl 055 (glys 035 Cldgngo don
o) Shy2gn fS1(S5) & ool (g "SLEW Qe ssemnan@modares.ac.ir WOlsKe Jgime Bllwngs #
S b i [YV] cuwl atily o) s 3 Slos 4 www.phypha.it/ppj e 050g

Gglite Jolo g CBb g9 cpin | &S conl (gloduzey HlsLo

272 YVY



&9 Loy g (53909 5

SS90 Cuand Al atil ol i (JS0,Sas
393 0 38 U9 rwsSE S (9essh (Slewdhy gdaw (GBS ()]
1 Geoyer oyl Gl Jleisl b ad sdusmiuw (o)) WY

Dgu () (d)ge 12975
W g, 9 3190

A5 2Bislesl S5 ool ige o Vo daw islol ol o
gl 3l 035 (g B p)S Ve =YB Sig (6ke L) Sl
ot 2 > hge 93) 185 I8 o3litl 3)90 (] gl
050 L (31,5l a0 YFEY) law o )l > do > )0 il
S 505 eSS Sl el VY 5 oliy) el VY 5y
Oliabl Jga> 5 5 (slasige b g (0l cdnr el Y
b 5 babae d5ly 5y el odalia) 50 ]
oo b e (BO- i 500 5g)) 6))L jao ) 9 00
095 i s lnlojl g S0L3 09)5 93 & o)l (slaige
b ol ptaleil 09,5 5 (s oy Ol Jlag e ol
V] 25,8  cél s (+/- O mE/KE) ydye0 (sob> (54
555 5 (E13) o)l )l WY )

- o> A
I (3

A g 09,5 90 yb sla yige (Retro-orbital Sinus)
Sl 59l Byl slodlgd > (5 sladiges ol os
5 035 Suin il (95 slmdisel b (6yglgen 70D e
ol (6,065 3 Kl a3 =V (glod 3 o ls (slowwdl
099 aw Olise 099 pgSysS Sl euS by
WD s 09)5 93 0 3 Loy (9 g5 58

LS 20yl (VU oo il oalisiad L b g ()l WV g
b oS ol ol g o) oyen 4 1ol i g 00
1 WS 87N pdleyd Jadome 13 ole S ke 4 oy
L Jlizms ol stbsse il 0 5 12 o) 3 o (e
3 e (g @l (Al — (8 o g p5 /00 )
A (5503l o e ++0 CEL ST i Jobo

9 Bl oy d e ULIS I G g b Ly
~OhS plan (ho) 4 9y B Cuelis b Sla by ans
0dh (6 jual S5y (sladiges pumo [V] WA (6ol S5y 508
Sge yl38l oy 5 bl 4 Jate ()98 oSS i,
= 0ol J bl Slawbre (ly W358 )15 oy 5)90

273

S IS o el ol byl S50 el ok uSis
2 o Szl 3 sl Al e 3,Skae by S
» oAl bl el btwad ool jlSoyn JolSS 5l als yo j»
V] 2980 s JS

Ayo poye > x> (v plaw oSS pln 53 5]
ULy el )led Cwl (e 3,50 )13 (bt ()1
) 4 dlge & lge Sl (S 09 ol e (2955 5
LIVT el gm0 dsoy (i 9 035 youe > o
o1 Org—o Syl 0550 53 00 plol LB cla ol
48 1le, S gl alBtlojl S5 sl hge i JolSS
wio JolS5 3 ;3L sloml el Sl o cyshyse by
Logua 3 [V+] Ge j28 5 18] (uae g {VF] (snas
g

2 = G Damgl Lol SpS 3529 0> S5 |l
ool iy )3 JB,00 (w5565 (6950 o 5 90 bggen
4SS Cowl oai ool s 30 5 [VWV] Cenl oty sl &
Sl o (olj3l am ASlgi o (b9 a9
5 olallas (ol [V0 5VF] 298 ot (19 5gSisygS
Slomodly (195955555 Zokaw ) Galj3l 45 2 oad plogl
2 0098 o=l oyl Gl el Slg o ol (g3
P UL g jaddloul cel Wlg o cpl &S 29 >
1 5199,208 e 31 S g nsSgS 33,5 o S
Sl (9 pmsSsysS Comlaobuw Ol g 135 (s
i Ll 1y > S g LaJsl 25 5l e 250
2 sk ©plee (28] B0 4 cel (190090 (nl pimen
LA ¥ 290 iz JolSS (b

4>l > dyge Sl 69y p e bo dogi pob (Biod )
905 5l 8 a5 00 0 198 Al .l oad olaxe 163
IYY] o)l sloing coonl Lz asid 5 380 WD (glp
3 o S5 Sosl gy slo o J Lpaia 420
Sladslw (o3 oSy 486 4l 0> (2l S
o=l g el Al )00 oY 5 (I3 I dtes g4
Gl 450d 53 3,8 4y pasdie s (Shy S b
IS5 55 s 5 S 2555, sl (L5 (e 4 YY)
9 38 A sl sbol cel g o Yiais! asl oyl
V313l > e 5 5 098 e > Sl s

yvy



OSen g Slas,

15 -
.
3
E10 A
£
5 4
0
dois i

oy £

S5 5 asSlizan talal 5 S8 09,5 ) Lo Jsb jlages -V S
Job 2 1) il «aios ol 3 o3kl 3)90 593 b (SThsd (1dy90 928 sl
O by

(¥ oY o¥ JS5) (P<0.1) 5,00 (6> sime glas dalis 09,5
09)5 b auglio ) (ialojl 09,8 153 (5 40l IS ol
45 GSlan (0 SKS) dad o i |y asuine Lials aali
Tod (sl (6535 o Coomd Colbusds ] yasuiie JS5 )
Mw_uuuu:‘w)]o?;)JJ?mL;oJumdewa&d)dS
LS’L“) as Cwlbbes cog)'t:u. 9 039.3 )AJ)LMAJ J)—A.AS 09;
ol ;568 Jald 09,5 L awolie 3 Lislojl 09,5 )
48 duyoe ol 4 4l ol (gSwg S adllae ) (P JSLS)
28l 09,5 4 Caumss Linlojl 09,5 50 ln Jobu o51051 ¢ 3luss Yol
o S sle 5 JSC8! Jds 4 Yletsd Ll g cal 208
o) 30 sk e 5 ol o e 055 55 sk
M iolosl 09,3 Tgd anli 1> puiomen 3¢ o0 0433 09,5

10 4

s Cla
oy

JSCs p3 aSSlizan . pialejl g JpiiS 09,5 )3 Linpwin ()39 53905 =¥ JS
039 = by P 3eS (nl 3 oalatl 390 93 b (ST (dyge 8 sl

.;)I.\s Lmd.o

274

i JolSS g (52890

1500 -

1250
3
3 1000
3
T 750
} T
-‘if 500 1
o
c

250 1

[}
s

oy £

Slaige 3 lomodl (ig gy il 1 dy00 STy a8 - ) S
(B934 (2 W gy > g ot a5l (6355 o esle (alStle] S
She g 925 Casliy S5 3 o joliilen 3 plodl o 435 (40 > oS

LIPS ) Canlosd Gtalefl 09,5 > lowsdly (9520555558 il il el
O ygmay OleMbl b edlaiwl (Un-paired t-test) zgd e e

3 sine gaas P<O/05 545 sl Jlaso bl £ 5Siln
RWIPVEIC IV EAES (oS Y
sy
el 5 5 Lesdly g ssS da (6Se1
alsMe 0B il 8l eaad Ll dald 09,5 b duslas 4o
3 tali8l ol & 2 Gtalesl 09,5 50 (g0 )sS el
VJS5) 5 (P<0.01) 15 sa s sino MalS g lol
(Lacwa 0js 5 Jsb s xSoilul) (oSwg Sle (sl sy
4 s inlojl 09,5 10 s Job g 059 45 sl olis

(A) Uy slog ) 5> (alialojl S5 g 059, WV i yuges =Y S
g slasl )85 pae) Gtalofl 098 iz )3 5yl (slmial 2 (B) Lilejl
W5 o b (o0l 5 gl ojlul Jlas I ey ofpd

YV¥



&9 Loy g (539090 5

5 u.‘.;ln)i n5)§ B aals og)f AN u)lmf)): L 195 4l Rpal —VJ&w
orm 3 198 aa b ploedl g oas s Lo Jolw clblsy) islejl 093
Pl aolbay Seb cladgho 3959 (cwl oas ol lis e L) culas,

Cawl 04 030> LS o)l b uﬁuln)] 09,5

2920 &S 3l L b Oladsd «yisren g sdalie B 55
g Gl 8l eel o)l slahss 4 (dy90 (STo>
ligios US55 (o0 Loy (99 50555 )55
o3l g (g e LiaLS o el ()90 a9 (LB
S O My (95 Sl )lme lsie 4 by Jobo
pL A (slojg (g slogSge 4 Jlail b (b e
1y 393 Sl ok sLlid (g9, 2 29290 Igmgl laoki S
oS Nt godnito lgl sl ok S cpl S o Jlac]
A sl LIS g L g (oo S Jolis lesl (52000
e Gilizeo el Joloo 5 (63b) LSAST,, oS oyl 1)
ool JoSe 09 Uibsed 5 SosS Ji> 4 0age )
9wy e A 9 03, joue (i o Sl Ml (2,
10] 395 5] sl oo 3,Skee 15 @l yueis Sl el Vi
oz 09 9 Job yess Sl ()90 a9 p3l> aiod )
nbyge SUl pas (slize 4 Wil o oS i Stalol 09,8 )
s oliadss > il Liolesl 09,5 3 s Ady ials )
oalS el odyge (gt g o Cunl 0dd pasule
23,5 o 2Bilel S5 slaige o gt 0jg 5 Jsb
pol Giod 3 1) oY (cdsu gl ()90 i 4l s [V0]
590 Jds 4 el S cuwl atili b oy Al Lials
48 29 (Slaiod 4y Cand BT (il )3 ()90 peS (Bpas

275

(Bblel 53 by 039)\V (i iy 40l 3l pdye o ~OUSW
0955 ypmin iz 0didd LS A g .l 003 o3 L5 Ky L Tgb 4l
5198 ol cubis S .cowl Gl 09,8 s muiie B pgai ¢ aals
@9—" O L)M;L.o)l n5)5 5 (C,‘_wln,\_é‘: old ULMJ L b) u‘L“’ uas yred

(Ve 2leS)5) sl [asuie

Sy g9 o 28B anl pl asll > 390 0 00 (S5 Jolw
) e JolS5 pas Js &y ol (e ol g cansl (So3
(Y JS3) wsb ialejl 0,5 55 4l oyl

Shod Cpdyge Bpas a5 a0 ylis ool Condy guls
e Wit JolSS )3 3 poxie Sl oo )00k (b
i mas 53 530 el 93 158 G o (b e

4l u.‘.;ln)i og)f B wals n5)§ A 199 4l )‘ O oy yw—;d&w
LSy ) 295 €83 09,5 93 ya 0 16 o)l acaml o ol s 8 L Tod
SxFe -

Vo



OSen 5 Slas,

el JolSS g (d)yg0

S - (W] el ospwy @il 4 ialejl opisis p3 6]
695 2 Oryoe b Lol oSl a8 wlools s o islel
3 o9 s s Gl el ol Jal usS
015 plsl L3 llle ool yy [IA] 35500 J,o s
Ple g5 Sl (19y00985)58 gobaw 53 SRl 655 2
45 95 iz 3 (geygn ol gaw yuler Gl el Wl oo
20,5 ol JolSS 3 s L g e bl el Sl o oyl
5 S5 ST gy (5103 5 s AP Sl (i gSs5
1 5| s S5 el 9 gSys5 asleJobs ©le
o9 Ol e 5500 il 45 5> 31 5 o Joks
o JS5 b 3 L Jsls €l (ol 35 &
s imsSegS Sl JLand i3 jdlo i [N] 255
o2 3l yed s AL 198 dsb )0 ek 00> il yusd G900 cels
San sla ol sbas] ol p (19ysS )5S 0gdle 4 s
Slg e (195sS )5S (bt (ol 45 pn g analiS
I8 L5 o | s S JolSS 5 00 Lo ol s
e g 48 JalSS ) a5 Iy cnl g yteres 1 (S
13 5 4355y oS sl PAX 135 o35 o lig) | plol 2
39t 2l i JlS5 5 S5 el 150 o ol
hag S of onl Ol Sl 09 psSs s canl (Sae [VV]
s b ) Sl asl sl 03,8 ), T Bl 10585
294 plol gl oat] )3 45 LBl so (6 it ClidS Wiejly

Odyg—e 48 3l (LS Bl oS (g S o Sy
O iy T35 Al 0095 (talS 058 51 Vet
O9Fw9SEygS grgh gy Sups bl ol labe
bl asd ol yide ol ol cccuwl odly plol
Sloods S G (s 9 Jsge gaw >yl Olidos
oor L g s it s Jobe (g9) » 019ytwsSS )5S
ol gl Egb 90 B W5 5l am ol s

S5 5wl

S Glasl pole claios 5550 Jlo colax b o5
}_f/uo Coles )] 4.1._.»9..:_\4 W ral.’?u‘ (C.c) 01l Ay USMJ)J P?’Lc oKl
s Slos 51 L wilage Y 095 j ldioee Dgus oo (510,08 jeS o

sl awsh 1) S S b eils jlidl sglse o3l

276

53 e J 0lo3,S AN Iy i b 5 g (snlS
g 0 SLl 5o Cdn 69y 2 sSamsl a0k S 92
Lo ol 0dnis by JolS Hob 4 je sl 3, Slas
Somsl GLoosiyS 0 Sl (1dyge o5 W oo (i (LS
Sy o ol el dlgie (i Ggpe (LI 5 i
U""?—i’ u,J)Q_A L_,’Sl)9_‘> «_9)_a.m 4 S cwl sais R I
20l o 3L 4 WY VY Y slajey 0 1) (sloacls slaonie
IV Gl oad 00d 35 e yuid o 5l pl il [YY]
2 35 5 el dbul cel (190 (S 575 Orivren
5 smas dxino dg) jd 8L Hdle Has il oa g Slej ks
ol oy Sl dn g o ladsee . [VF 4V0] 29 o (mas Ao
0l 5l Cewl e &S Wlod S ST ST pl & (890
Sl SLaodpS 1 (1d)9e malitus 5L > 4 03
u_)‘ l._: ! 0392 ub Lv 9 O LSLQJ9J““ slie ) 29390
JUys g G Jl rge 59 05 S Gl @ 225 b Jl
S 50 (g | i GaSangl sleediyS (s
Al Gy s A g cpl l ewd JBlas oS sy 0
cale a s b s b gl (Guind opl KD Cuond )3
oo 48 bl 09,5 (glbbge )3 (490858 Slawdly
Dg 4l iols 8l aald 09,5 4 Couwd Ldg 03)S Cdlyd
Al e (BELg )3 we A5955)55 95 9IS S (195985 555
(ol g 3, Sos (gl g 00d b5 o gl 4y Gy > oS
Sloul [¥] a8 o Ll 1) il i3 s Sliwsion Lags o
Loy (19955 )95 o (ljwe )3 (o s 55 52
V] 59 o 3a (3958 98] i IS slou) el
inlisl el oyl Ll o8 wlools lis LS cla iolojl
938y 0 S jop doms 3 9 )k lasbge (19 yiwsSs S
D] conl o Lo jige oyl i onas olKiwd b 5o
ol mas oSiwd caliee Sl 0 gy (Ssile cas oyl
)35 V8] geo i3 g (S o olKiod VY] Ssodd oiaanns
gy Gl an Sy (ndy9e a2 i Al il 00
Olglyd 3485 )90 48 Cusl Jlgw 095 i (191095365
3929 [VO VY 10 395 g9 y9e sl Cunl 435118
0555 Sosn w2 5 o9 VUse 50 2 Sdsmgl sloosyS

Yvs



&9 Loy g (53909 5

References

[1] Ahmed MS, Schoof T, Zhou DH, Quarles C. Kappa
opioid receptors of human placental villi modulate
acetylcholine release. Life Sci 45 (1989) 2383-93.

[2] Bancroft, J.D., Gamble, M., Theory and Practice of
Histological Techniques, 5" ed. London: Churchill
Livingston; 2002, 125-138.

[3] Brunton PG, Meddlr SL, Ma S, Ochedalski T, Douglas
AG, Russell JA. Endogenous opioids and attenuated
hypothalamic-pituitary-adrenal axis responses to immune
challenge in pregnant rats. Neuroscience 25 (2005) 5117-
26.

[4] Derijik RH, Ron de Kloet E. Corticosteroid receptor
polymorphism: Determinants of vulnerability and
resilience. Eur J Pharmacol 583 (2007) 303-11.

[5] Fowden AL, Forhead AG, Coan MP, Burton GJ. The
placenta and intrauterine

Neuroendocrinology 20 (2008) 1-12.

programming. J

[6] Scott, G.S. The central nervous system and cell-cell
communication in development. In: SS Gilbert (Editor),
Developmental  Biology, Massachusetts:  Sinauer
Associates Inc; 2000, 143-148.

[71 Gutteling BM, Weerth CDE, Buttelaar JK. Prenatal stress
and mixed-handedness. Pediatric Research 62 (2007)
586-590.

[8] Jenkins SA, Muchow M, Richards MP, Mc Murtry JP,
Porter TE. Adminis tration of adrenocorticotropic
hormone during chicken embryonic development
prematurely induces pituitary growth hormone cells.
Endocrinology 148 (2007) 3914-21.

[9] Kapas S, Purbrick A, Hinson JP. Action of opioid
peptides on the rat adrenal cortex: Stimulation of steroid
secretion through a specific mu opioid receptor. J
Endocrinol 144 (1995) 503-510.

[10] Kardong K. Vertebrate comparative anatomy function
evolution. Mc Graw Hill; 2002, 762.

[11] Kiefter Brigitte L, Evans Christopher J. Opioid receptors:
from binding sites to visible molecules in vivo. J
Neuropharmacology 56 (2009) 205-212.

[12] Kopcky EA, Simone C, Knie B, Koren G. Transfer of
morphine across the human placenta and its interaction
with naloxone. Life Science 65 (1999) 2359-71.

[13] Meany MJ., Brake W, Gratton A. Environmental

regulation of the development of mesolimbic dopamine

277

systems: a neurobiological mechanism for vulnerability
to drug abuse. Psychoneuroendocrinology 27 (2002)
127-138.

[14] Mulder EJH, de Medina RPG, Huizink AC, Van den
Bergh BRH, Buitelaar GK. Prenatal maternal stress:
effects on pregnancy and the (unborn) child. Early
Human Development 70 (2002) 3-14.

[15] Nasiraei-Moghadam S, Sahraeci H, Bahadoran H,
Sadooghi M, Salimi SH, Kaka GR, Imani H, Mahdavi-
Nasab H, Dashtnavard H. Effects of maternal oral
morphine consumption on neural tube development in
Wistar rats. Developmental Brain Research 159 (2005)
12-17.

[16] Nasiraci-Moghadam S, Bahadoran H, Saeedabady S,
Shams J, Sahraei H. Oral administration of morphine
delay neural plate development of rat embryos.
Physiology and Pharmacology 12 (2009) 314-19.

[17] Pascoe John E, Wiliams KL, Mukhopadhyay P, Rice KC,
Woods JH, Ko MC. Effects of mu, kappa, and delta
opioid receptor agonists on the function of hypothalamic-
pituitary-adrenal axis in
Psychoneuroendocrinology 33 (2008) 478-486.

[18] Prinik Z, Schwendt M, Jezova D. Single dose of

monkeys.

morphine influences plasma corticosterone and gene
expression of main NMDA receptor subunit in the
adrenal gland but not in the hippocampus. Endocrine
Regulations 35 (2001) 187-193

[19] Rossant, G., Tam, P.L.P., Mouse Development,
Patterning,
Academic Press, London; 2002, 520-538.

[20] Sadraie SH, Kaka GR, Sahraeci H, Dashtnavard H,
Bahadoran H, Mofid M, Mahdavi-Nasab H, Jafari F.

Morphogenesis, and  Organogenesis.

Effects of maternal oral administration of morphine
Sulfate on developing rat fetal cerebrum: a
morphometrical evaluation. Brain Research 1245 (2008)
36-40.

[21] Sadraei SH, Kaka Gh, Dshtnavard H, Bahadoran H,
Mofid M, Mahdavinasab H, Sahraei H, Mirshafiei Gh.
Effects of morphine administration on fetal cerebellum
development in mice: a morphometric evalution. Hakim
Research Journal 10 (2007) 43-49.

[22] Sefton A.J., Dreher B., Harvey A., Visual System. In: G.
Paxinos (Editor), The Rat Nervous System, Academic
Press, Sydney; 1995, 1083-1163.

[23] Soleimani M, Sahraei H, Sadooghi M, Maleki P. Effects

Yvvy



OSen 5 Slas,

el JolSS g (d)yg0

of prenatal morphine exposure on the basal ganglia
development in rat embryo. The Scientific Journal of
Arak Medical University 9 (2006) 53-61.

[24] Taylor CC, Soong Y, Wu D, Jenny S. Morphine
stimulates adrenocorticotropin and cortisol releas in the
late-term ovine fetus. Pediatric Research 41 (1997) 411-
415.

[25] Van den Bergh BRH, Mulder EJH, Mennes M, Glover V.
Antenatal maternal anxiety and stress and the

neurobehavioural development of the fetus and child:

278

links and possible mechanism, a review. Neuroscience
and Biobehavioral Review 29 (2005) 237-258.

[26] Weinstock M. The long-term behavioural consequences
of prenatal stress. Neuroscience and Biobehavioral
Review 32 (2008) 1073-1086.

[27] Wolf LV, Yang Y, Wang J, Xie Q, Brounger B, Tam ER,
Zavadi J, Identification of Paxs —dependent Gene
regulatory network in the mouse lens. Plos One 4 (2009)
e4159.

YYA





