OLKon 9 Slowls o g5 o SBouis (99T 9 pdige (STieS et Sl ddiliae

D) e 90 Slowslb srounas CJ'.’JS}? we)gng;b?ﬁﬁj| Azt o

T o b gy ¢ B9h0 35000 555 il o gl S ilonkus Kl 557

5\,\&;;\;‘Qgr,ua,&xmwmw;e,ﬁ (elis ot g ol 3L okl -
gk (S p e ol ¢ (S psle 0dSiils S b 5 505 03,8 ¢ Sl (55 58 obskal =Y
Il 015 ol (ol 13T o815 sy ke odSTuils ¢ gl S § 03 S gl iom LIS — Y

ol e (il el S - F

NO/YTN o gy e 5 AO/N/YY 3L 55 e b

S

9 2o (Swly jop & yie &y hlie 50 Wl e W5 jl LB pdyge Cbrame a5 canl o3l i lids tdenRe
@) loacl glaosie Gutr (255 2 plo bawg (190 Span Sl wyp & 385 (1335 )13, W2)les
Gl odd 4l

3 o g L5l alas opo 28 VBT w g ke b osle ) ¥ 5 adllas (] 31 ) (dg
WA 5 (8509 J)S 059, WV (b ygeg S-S 059, Feidudygeg J )8 09))V 09,5 S & esyp)l
el (@) 0 sl ol i oV ) Geelal ol 3 ) s 53 25 (oo /o) 53k 1) (s < udyge (sloog S
9 0159 43,5 25 vy 5l i g gt py99 IS5l ookl b ol slacsy (6l5,b W YO clajg, 45 s,
b g as (99,50 O slaby (Bl (B3l Jole 1 am b0d (Sidy (6ol il (et s 3,8 Jobo
Hible s oS d oud S5y sla i sloacld slaoiie Wby (g puSojlul gy b plol d).\.oT &5, H&E U%9)
)5 )3 sy 2y90 Siige

WOV (slajs)d JymS e9)S @ comd idgr 03,8 €8l (idyse (liple o lagr Jobo g 0y ol 1l
),>;l; 4 \Va\\c ‘\Ylﬁb’)’ﬁ) PN ‘) LSID'\'CE dLmoJ&c w}g.t L)‘B)?" 45])’5) d)m PURRWR T W O Dy )I.)Ul:w
-J)l—bl‘_;o

05593 e e Sy ol (60l (hgd )3 dyge By o 3950 (6 pSemit Slanlie ol 115 S AesS
23,5 o e loacld claosic

AP = FIVIE Y ¢l s G os S by c.)lm.&,umsl)utiumuaﬂ S0 2 Gl © N 93
E-mail: M — Soleimani @ araku. ac. ir

1IITAO 3 | ¥ 0 sl /ogi S Gy Kby pale olCIIS Ang ok dbw



OlLKes g Slowks <o 5572

e SO (99T g e (STig 2eR FT Al

O 33T L by ge sl o jeme S5 5000
AL 00 el 93 5 N 6HLes S el 59y 58
4S odd edeioe Oladss b s R R sk
N oo 8 ol 5 Al 5l dn b s IS by ge o
a5l 53U Cs 1) (NMDA) Slyluwl D e
33NMDA (sLaeds ,& b &7 das o 0L =k
S o SN e ) 53 e s
Nk 5 8 b ose (o me 53 385515 155 o
5L pd e Jab o ) i Yl ) ST Iy ks A
NMDA (slaodi S foe oo 45 35 8 o or o
Y on(AS Iy gals
G5 Shao e S el sl ) 2
S gl s, (b 53 s DU g an b 5e
St srin (6 5N Al 5 a5 Lol 031 (5,513,5L
S plaarg b 5L Ol )3 Syl B)las
Ul 53 el Ul agy mte (8 50 G0 5
L i alas sl 5 0T 51,8 o (6 0053 00
i 31 e 53 Ll 53 15 U3 e (5 S
A olial Sl STy T 5o dose 52
wils gols O pae Sl gl SN L (5 i alis o7
Glodsls laodis b oSS &5 T j10mil
3,13 g ooy OIS (oS 3 il 25
D9 d il e ade ol gy a5 g (Y0
Sladlae ol js 1 0 gd e S > slagg lwals
Slosls glaodis 55 (S ob)se 3 e

B8 I E ey g da 0 Doy e 3

I 9
L oo g 505 5lesle &y Y251 Gudos ol s
093 d)b)é.a\fn eslazal (ﬁ“a'—r" LS’)) wi'k:ﬁ

)\J,J LGQ) )l_:'iﬁ-‘ DL Lélj 6‘:\-& 9 %JT &_LA)T

Y IITAS SbiwsG | ¥ o slods /ng Jo

YPRTH
52,505 6ol i e 535S 5o slzel
SUine 5,5 as Lo sloel 5153 ol slowl O iee
3,8 oy 33 i 1y 5 0I5 4k a3 o g
e yhSes 3l 4 bzl (55156 5l Kl g n oS
23 ydee 3l g0 (3 e 45 s oo Ol Oolalllas 555
5w Sl s U e e ol 0lss b
et AL 5 055 LS il e s
Olsl s 53 oL V.;W (o) ede (-1 5h o
ol Il ods 5158 s g ol 4 slime O y5le
(Sl e dle (o)l slas ol OS5 S
b S ) GUIS JalS 5 (el Olg als
o3l Olias gl s wdde 53 adlas (r ) Llesls Ol
2l alS 4 by e sy 32,5 45
Ssl Glag)ls oz ep ()3 55 (0 s 4 s
! l3 Ol i Ly orrlial S 1 ST 5
cu}:rl_(aojjju‘;élja)ﬂga;\
o 38 e Ol 035 VU g 0350 S S
DS o se b ge e B b LGNS
S g 03— G b 5 IS S GRe 0
4SS Uilesls plas Slao b 3T R ()3 9 a
5 dd8 oy O e Sl ol 4 Ll e ) s
laeds .8 .00 a5, e slad s
SDLle s il K 585 Hslaodi 18 4 Ly
ok ;8 0Lzl (535 2 S1L b ysn e OY
355 (o A5 SIS Ik GLaE 53 s (U5 gy )
O s sl slaeds 8 wen 10 W)AS s el |
s sl sl Js55 (S5 50 055 5 51 s
Sl 4 e ok 18l 0 b . S uSSL
O g2 ORI 5 sl Slid gin 55507
W25 gn d g & endST O 5555 SR 5 ey

Gy Kby pale olCIIS Ang ok dbw



OlLKes g Slowks <o 5572

e SO (99T g e (STig 2eR FT Al

LS sl 51 6,8 2 p 55 S Lo 5 e A 48
“ e Doea dbm gl A el
05 L LapY o 3 8 4 iay Sn 0 i
W38 B s S g 2050 55 5 ) B
= Gl ooy Sleslimal b sdeT S 4y Sledib|
25858 51,8 LT Jdous 5 40 i 55500 55
O gl 39 /00 ) maSTP e ST S e

s s S L s e b Sk

el

by emls Sy Shadle
L 2ati= s 33 dsb 6,05l
S ol 0lis 05 ey 6T 0 5 e n o
e ol Bla ) ag b e (STos rsae
353 3 PS55I b s e S
Jado] 555 o (5,I5,LVF5NY slajs, s T o
LGz io ) JSa )

SloapY st 3l 5 g S S e
A asioe O Calibes slaeg 8 53 g 8Ky S
ok K5 61,6 VY Sy 5 slode s (laodas oS
JLb ployss eV am b oo pa g0 Sl b
(61 F 5oy 534S Wb edalin O AL o
JSis Y a2 W0 Asls 5 Sle Y
P

S odoaT s g SVl 1SS 2085 g0 adllant
Ol ool 315 QLS (glode B (slaodie Cwlbes dvnle
AL W VP AY 555 55 (sdyse 0ok i o
N3 sime g5 glyls ab gy je U5 09,8 4 S
LG oz JS8 5 Y Jodn]s s

Y IITAO Obiusb | ¥ 0 slods /ng Jlo

o 03,8 i 4y ol b 4 b ol 23 8
2535 Y 03,5 (Y by 0551 Y 05,8 (1 ks
VFos, S (F sdysm 059, )F 05 8 (F(JS) b
(8 b3 0595 WV 03,5 (0 (=) abols)
¥ Jolios S 2 a8 (US) b 55, W es 8
@asuduo)papjduojgﬁama)
odalie 5 (5515)L Sl Olabl dgam 51 g 5 L
sodkd e e, Sl dm S5 e (3515 S
G ol s eSS i )3 U Y (glaoy S s
V) MEe sy se slaes S(S,130l i S3)) A
S ok g Ol 5 50) (boge 8 s
CYUPPURIWE J S J WS NI
Sl s o 5 e ge Jdo a4 s S 8L s &5,
6\)|>Jo>,}_;,'\u¢),tt_~;g\,~\@_ﬁfg;ﬂ
ST (e Ve 5o S B0 el by se
SO a9, WY Cad8 51 s i oslizul
5 P p A9 L, (Gl S edalie O
05,5 2z sl 0l ool 4 s i
Sl ey Ve pdla B Jpdoe 4 5 (e ol
L;uv:JoTj\ﬁ.xugaﬁ‘}mmg&ic)a
Y S (gl (5 eSS e 4 i 5
Gl 51 La i i o sl 3.l Jast el
oS /N EEs L Jlisms (55515 L s e o
s el S s s 55 (OWIT 58 cxl)
G5 Jsb a3 558 o) fn e /00 s L
b i o8 0Tt (6,8 03101 T a&iaits — (5
eLnil (5 =8 B 5 o0l 513 L 551 o 53
555 () ol a3l Lo i 06,8 B () s
U3y se S 5l g osls 3 Olde palyl 15 s

Gy Kby pale olCIIS Ang ok dbw



Qo 9 Sloskw <o 578 o Souis (99T g e STHe pe Fl ddliae

U dyem ool 059y WY 9 VE VY slaomia (R o) B homnts — (5w 58 Jsb ¢ (05) (359 dmmslio ) Jout>
Sl 315 &1y 55 (b o ydlo Comin

2ot = (5w 3,8 Jsbo 08 sloog)S
P 09,5 xke 09,5 (6S0ke P 29,5 ok 09,5 (ke il
)50 Jxs PP Jys
ooy ¥/SA £4/Y0 NNO ++/YD ofe e Jeo¥ & ofey NI 0)'9) VY O
ofee NAR £ vy VAT E/5¥ ofee Jeaw ofey DR 059y V¥ Oy
.IsY VST ) VEIYS £+ /A¥ -[+A R fey CPPRENT 059y WY s

b ysn Olyale (sla i 5 (28D b 0555 WY 5 VF Y Gla i o1l a6l o 5Sns STl s goi N S

950 Olpaleil 59,50 o i (J,28) rab 0555 VY Cpiem 11
2030 Olyale 5lojosVF e is (U8 b 0595 \F o i
<2050 Olyobe 31e59, VW i 1 (JS) rab 0oy WV im0

£ 11FA0 Ol / ¥ 0 losd / g Sl Sl Kby poke olKUIS (Lo (oole dlxo



Qo 9 Sloskw <o 578 o Souis (99T g e STHe pe Fl ddliae

0955 & Comnd ol g0 ly00 8595 IV 9 VF VY s i 15 (109 ySu0) (slouslE sLrouiis Cuoldusd dmylie .Y Jouo
g 3135 ) 53 (b o3l el ) J i8S

p dy90 095 il JrS 095 (pSSle ialojl 09,5
e YAFY + Y/AY 659,)Y 05,5
e AV/VY £ Y/\E YEAAY + V/YA 059, V¥ 09,5
A Yo./5% + B\F FYO/EY £ \Y/YY 659, \V 05,5

FIVYYF + ¥

9 °

Calises glaoy, S )3 (glodels glaodie 51 (XVer LS5 s HE&E (5T 6K, ¢ 55,50 0 sla i) (o sy Koo s 1Y S5
okas QLA Gl 9 315 oy

250 O3l 039, VY i 55 I ooy 8 4 Cubes i (J28) 0555 1Y fo 5o JWS los s 4Y Culks 1l

o5 Oole 35 VF o 5o lodsb laodie Culind > (J5) 055, VF o 5o lodsb laodie Culbied

s 5m 0ol 0355 W ppimm 55 (Glodels (glaodis Culied iy (J2S57) 055, Y (i )5 Slodels (Shaodis Culbed i o

0 I\FAO Ol / ¥ 0 ylosd / g8 Sl Sl (Ko y poke olLId (A9 (ole dlomo




OlLKes g Slowks <o 5572

e SO (99T g e (STig 2eR FT Al

S5 o Sl Sl Sl s a0l
Nl 0l 3 e oy s 3 b e
S JAlesls QL&_’J:J LS"J? Sldlas ;ﬁ.lﬁejw (F
5 Sl 3L sy 053551 5550 40 oo Sl
H;j\jbbﬁjdhjjj)>wj\j‘mﬁwwal
S5 13 pl Olss b Caslae & i S
S Sl s (g 13 55 0 0y (Sl
QJHA-:M&L&)J‘)}:#A{J}‘@)‘:QL%
)}'&Q‘}?ngﬁijjfubw‘é“&.);
e o 2N ey Sl g e el )
Seslawl b bl asllas J_:S:ngmnf
3 5 ol SIS A gl (ST 2
315 0L G ol gl a3 8 Ol Gy 5
Ol (b Olpsle)s 0355IV lapwar db) o
HJ)Q)JM})ﬂﬁ&)J‘j@J@‘@M
:JSL.; 35 3 Glodeld slaodae & LAl oo
&W)QKFC\?J‘&Me&M:W
Caond) 0 33 8 & dnl g OIS = 5 ((Slode B slaodas
) 45T sl e )8 OT ((slontss Slodis oS
Slodsls claodis JolST 5 o ST a5 55 0)la0 W
3905 uodS g g edd g 8 S @839 5y, )
Sulalic ~ole G ) :dealfram
V_Ab)"}.) BESBL Lg\eu\_ﬁg L;\_MA_E& J_ﬂ& C}J_&
u_;:;?us.u)'rm,t_@{j}u;ul.ue.uu_ﬁ

sy ks BB NS Glotels laodie I olaaY

S 5 o
S slodsls glaodie 45T Sils 4 5 L

}_b)‘d.a_coli'.'_.nbé.]al_wwj_'v'r&)‘

chﬁ\)J)quuW\jij

VITAS Sbiwsb / ¥ 0 slods /ng Jo

35p el GAelaT OT s glone &) g0 4y (b 50
33,8 oo Glodsl claodis JolSS 5 i 45 50
Olic g Cmwl oud adalis U ot gl (6l o 4 opl
)L&:}'@)}Ji{_ﬂj)#\j@&)}aﬁﬁgJ&)&
Sy o Glodsl glaodie o ST 5 by, Cel
Sl s bl gl i le3T 33 8 Sl 5 5135
Olalas 5315 5508 Calae cae d g 5,50 55 LS
S s by psos S Sl odd jedin i
4_3.(%)::)_(@&43}3.&)&:\:5\,«5-%4{@L3
23 50 s SIS duy o B4 5
SLL e, U S Cl San pze A 055
Aol J:.AIK@JJ_?L:}.L&\{ a ity aslsl (g yls 5L
uu;;,yﬁb;d&ur@&gm&
3K (S Dledis st s an LS s
MJ&J))JH&L_JUSM\AM&AdldjW
e)u‘QTQQu&A?j)JJM‘{QJ)JQ:})}A
L s s e g 45 Llosls Ol 5 ol 0l
O Sihite Ol Sl 4 fea Sy Sl b 59
§|J}>'ﬁ}?ggﬁ):3,¢l> e 3 (F OF)D 95 o0
aelsl Sb 593 b dn 4 65100k poler S 5 o se
3 re g 6oL 3 g b oS el o Sas (3L
4S5 ) o)l 43 B8 et 5 e 5 S
M)%bb)ﬂﬁ\)bwb&}&wg&)}n
SLlag adsls Slas 5 Sl ol ol 5 L25L 0s
iy 53 Shl Cie Ol 0T 4o 8 Al il
-\_.&L’ L;‘eu\.cg L;Lha.k.a& a}.}‘\;‘@.ﬁa&w: U'i)g‘
Sl 35050 534S Llesls ()L.':.J&e:;“f Sl
i-&\{é)‘:)\{Q\JJAJJQ)JL'LAMLA[AA;}:{:‘JJ@A

Sl (e i asbe (6518 slagg il

Gy Kby pale olCIIS Ang ok dbw



OlLKes g Slowks <o 5572

e SO (99T g e (STig 2eR FT Al

8. Fujinaga M, Mazze RI. Teratogenic and
postnatal developmental studies of morphine in
Sprague-Dawley rats.Teratology 1988; 38(5),
401-10.

9. Dohler KD. The pre - and postnatal influence
of hormones and neurotransmitters on sexual
differentiation of the mammalian hypothalamus
. Int Rev Cytolo 1991; 131 : 1-75.

10. Ahmed MS, Timothy S, Zhou DH , Quarles
C. Kappa opioid receptors of human placental
villi modulate acetylcholine . Life Sci 1989; 45
: 2383-2393.

11. Ledlie FM, Chen Y, Winzer - Serhan UH.
Opioid receptor and peptide mMRNA expression
in proliferative zones of fetal rat centra
nervous system. Can J Physiol Pharmacol
1998; 76:284-293 .

12. lordanova MD, et a. Opioid receptorsin the
nucleus accumbens regul ate attentional learning
in the blocking paradigm. Neuroscience 2006;
12;26(15):4036-45.

13. Pickel VM, et ad. Compartment-specific
locdization of cannabinoid 1(CBl)and p-
Opioid reseptours in rat nucleus Accumbens.
Neuroscience 2004;127:101-112.

14. Reisine T, et a. Opioid analgesics and
antagonists. In: Harden JG, et a ediors. The
pharmacological basis of therapeutics, 9" ed.
New york:Mc Grow-Hill; 1996.p. 521-556.

15. Ray SB, Wadhwa S. Mu opioid receptors in
developing humane spinal cord. J Anat 1999;
195:11-18.

16.Solomon H, et al. Historical review: Opioid
receptors. Pharmacological Science 2003; 24:
198-205.

17. Wilson | , Gamble M. The hematoxylins
and eosin . In: Bancroft JD, Gamble M, editors.

Theory and practice of histological. 5" Edition.
London:Churchill Livingston;2000.p.125-138.
18. Smart D, Lambert DG. The stimulatory
effects of and their possible role in development
of tolerance . Trends Pharmacol Sci 1996;
17,264-269.

19. Feigenbaum JJ, Howard SG. Effects of
naoxone on amphetamine induced striatal
dopamine release in vivo:a microdialysis study.
Life Sci 1997; 50(19):1959-68.

Y I1TAO Obiusb | ¥ 0 slods /ng Jlo

ol (ol 93 (LB asle ilides 6la el 55y 5
5 058 c DL (05 50 UST  5 S
o D g 1 23,8 e Sl LT
5 b el 5 5 ) 5K a3 e 54
Aods by 4 Ll5 o 56 6T sl Glals) 5
23 =S o Slasilaeal js o by s S
o ol adlas bl 5 ol ks (S ESS s
Los 4 Ol 50 53 =5 = (solmial oS )y oo kS
H:g@l&ﬁu@jﬁ}\@:wobabj\em'\’

Al BT 55 lods laodis oSS )5 2k

&b
1. Ornoy A , Michailevskaya V, Lukooshov I.
The developmental outcome of children born to
heroin - dependent mothers , raised at home or
adopted. Child Abuse Negl 1996; 20:385-396.
2. Reisine T, et ad. Opioid anagesics and
antagonists. In: Harden JG, et d, editos. The
pharmacological basis of therapeutics. 9" ed.
New york :Mc Grow-Hill ;1996.p.521-556.
3. Zagon IS , Mclaughlin PJ. Naltrexone’s
influence on Neurobehaviora development.
Pharmacol Biochem Behav 1985; 22:507-511.
4. Chooa RE, Huestis MA , Schroeder JR , Shin
AS , Jones HE. Neonatal abstinence syndrome
in methadone - exposed infants is altered by
level of prenatal tobacco exposure . Drug and
Alcohol Dependence 2004; 75 : 253 - 260 .
5. Williams JT , Christie MJ , Manzoni O.
Cellular and synaptic adaptations mediating
opioid dependence. Physiological Reviews
2001; 81:299-343.
6. Little BB, Snell L, Klein VR, Gilstrap LC,
Knoll KA, Breckenridinge JD. Maternal and
fetal effects of heroin addiction during
pregnancy. J Reporod Med 1990; 35:159-162.
7. Enters EK, Guo H, Pandey U, Ko D,
Robinson SE. The effect of prenata methadone
exposure on development and nociception
during the early postnatal period of the rat.
Neurotoxicol Teratol 1991; 13:161-166.

Gy Kby pale olCIIS Ang ok dbw



OlLKes g Slowks <o 5572

e SO (99T g e (STig 2eR FT Al

20. Oshoab M, Spanagel R, Stohr T,
Shippenberg TS. Strain differences in the
rewarding and dopamine-releasing effects of
morphine in rats. Psycholopharmac Berl 1995;
117(2),240-7.

21. Bgo M, et a. Chronic morphine treatment
alters expression of N-methyl-D-aspartate
receptor subunits in the extended amygdale.
Neuroscience 2006; 83(4):532-7.

22. Tao PL, Yeh GC, Su CH, Wu YH. Co-
administration of dextromethorphan during
pregnancy and throughout laction significantly
decreases the adverse effects associated with
chronic ~ morphine administration in rat
offspring. Taiper Tawan 2001; 69:2439-2450.
23. O’Brien CP. Drug addiction and drug
abuse. In :Hardman JG, Limbird LE, editors.
Goodman & Gilman’s The pharmacological
basis of therapeutics. New york:McGraw - Hill;
1996.p.557-577 .

24.0shcaib M, Spanagel R, Stohr T,
Shippenberg TS. Strain differences in the
rewarding and dopamine-releasing effects of

ATITAS Ot | ¥ 0 slods | ng Jo

morphine in rats. Psycholopharmac, Berl 1995;
117(2),240-7.

25. Diamond A. Close interrelation of motor
development and cognitive development and of
the cerebellum and prefrontal cortex. Child
Development 2000; 1:44-56.

26. Doya K. Complementary roles of basa
ganglia and cerebellum in learning and motor
control. Neurobiology 2000;10:1-19.

27. Kopcky EA , Simone C, Knie B , Koren G.
Transfer of morphine across the human
placentaand it’s interaction with naloxone. Life
Sciencel999; 65: 2359-71.

28.Bayer SA, Altman J. Neurogenesis and
Neurona Migration. Rat Nervous System1995;
1065-1066.

29. Juriloff DM, Harris MJ. Mouse models for
neural tube closure , defects. Human Molecular
Genetic 2000; 9:993 - 1000.

a,swg:ﬁ&;)yusb,,'&rm,;uu:(m@i,@m
A G 4abOll adels ol e Gla fge (i )3 e
Wl Ol g oty ol 53T otils iyl i )8 e 55

AYAY Jle

Gy Kby pale olCIIS Ang ok dbw



Ollon § Silogbs el 5573 e SOUEE 95T 3 cdige TigS e T 4l

Effects of prenatal Morphine exposure on the Basal Ganglia
development in rat embryo

Soleimani M*, Sahraei H?, Sadooghi M*, Maleki P*
Abstract

Introduction: Investigations has showed that prenatal exposure to Morphine causes
drug dependency and behaviora complications in new born rats. In this study effect of
prenatal Morphine on the development of basal gangliain rat embryosis investigated.

Materials and Methods: In this experimental study 36 female rats with body weight
between 250-300 grams were selected. After crossing with male rats they were divided into
six groups of 12days control-Morphine, 14days control-Morphine and 17days control-
Morphine groups. Morphine groups received 0.01mg/ml Morphine through their drinking
water until the 12, 14 and 17th day of pregnancy (20ml each rat). Then rats were anesthetized
and embryos were taken out and fixed. Their body weight and crown-rump length were
measured. Then 5 micrometers sections were provided and stained using H & E method
which were then evaluated using mutic program.

Results. Body weight and length of embryos were reduced significantly in the
12& 14" day of Morphine group rats in compare to their controls. The significant reduction of
Basal Gangliathickness was also found in all Morphine groups compared to their controls.

Conclusion: Results showed that prenatal Morphine exposure may cause impairment
in change development of Basal Ganglia.

Key words: Rat, embryo, Basal Ganglia, development, morphometry, Morphine
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