[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

hse o2l JsSe s iz JolSS (b 3 (NOS) jliew 3aunST SG i o 35T Ol

(Rat)(_,,.l,.aw

235z

S sals Gl asls sage 4 (age B (LIS (slanil 8 ks 5o WlBT ISl S ol sie 4 S0 s
i el - Sae 5 gt e a3 (Nitric. Oxide Synthase=NOS) 3l S 510 S 53T b
Lol s sage 40 63500 (peac planes 5o 1) B saeby JsSsle b 5 5 8Y gae 5050 SRre el 5555 50
wlgi 5l aas e g opa A e oo (Nitric OXide=NO) < i ana <l ol 5 olise <€ (ol 4 4a 53
390 3N S8 JpSd s o8 JalSS (o 5o (NOS) sl 530wl 5T Gl sudls dalllas ol o lite
O Lo sad 3 bl gl S b 55 slanl 3l aas ol o oy s olbiasd sicna sla i, LEVA G ES
3 (EVE) i Ve 55 5o 1l INOS (L aiis K518 dalllas 550 (555 @ Seu s S bau 53 5 0k 438 S
OB 5K s b LIS Sl JsSo s Jlassle wal 5o oS (Cajal-Retzius) o s 5 ,- Ja S slad slw
S s el Gl 38l s 4 5w il BVE 5o ¥ ol 5o (NADPH-0) 51, 58l clind o AK 55 g0 ool wsl
ol 1, NADPH-d (i Sly oS ws saalans ¥ § S0yl J 555 50 BV ju o pad 2alS 4 6958 EY-
ol s Jal e 5o 0 paddie MalS any Y Lo S LS5 5o NADPH-d (2SI EAA Lo il g
o s ) o5pS GaSls polen Y Sup Wik wall so plierd s (ES1y (RS S 0 a5
Olmse 5 95 oo i wia G50 5o NO oS uls gl slaalins ol als o Gl JIKS 5 S dadun 4y
cpaal (Al G g (B3 Gl O Baa sl e sl i Lol 5 NOS b ssias (2815 slad sl
S S5 JalSs e pmands 50 15 NO age (383 Ll € o5 copliie G 5o T Gloae s NO (2
e sad Gl JolSS Wiy, o ladial glaglaial calid 5 JolSS cunis g o

(NADPH-d) 3, $8La calicad ual g31S 9350 Gadalusel (i gSai— \  :las ) guals
o =Y (NOS)jlibew < fsacasl =¥ Sl J 9359~ ¥

(Rat) ol oo liga— 0

| g e S 5*
11830 j3uzmo jlodgaw 1S5
1 >Ld o)y

IV (§300 pao ) gutria iS5
V 2Lblb <lg

AYIY 1TV b i e )5 AYIV/0 1l ya g y15

(J s a1 5%). 5545 0l il - iblags Slond 5 (Kb sl sl&umaly (Kb 0uSily (prulitindly 058 Szl (1

Lol ozl o BT wat ) Lubia, K (1

O Ol Sless - ilag olesd 5 (Kb pole ol (S sulatils ( Sib e Hbussls (IV
Ol ol Slesa - Adlag olea 5 (S asle sl€ails ¢ Ky 0uSiihs (prulidionn ) Gubia,S (V

FAY Ol S s poke olSitils dloxo VWAE Olianls /5 0 kot / 0235193 293


https://rjms.iums.ac.ir/article-1-472-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

OolEer 5 i 5 daale 5o

iz JolS (b 3> (NOS) jlisn 3aanST S5 55 o2 5T Ol

Sl eany (s S S-S0 IS

...\:)‘QJJ.A:\

SWIN UR9)

experimental =, ¢ s e < alllas ol o
Glaie sube ol oo (his—e 805l Sl ad aladl (o a3)
el san sulan ) Sprague-Wadley siz— o
Sla—a o admaals 518 Su G LS o Lagiss
388 18 5o gohobs ol Suu Jlw3ly SO sualas

N8 (08 o= UL VA LS A 555 5o Lagia
N Jodae 5o g o laa LT slasew S (5 5b 4 s <
sals L1,3 PH=V/¢ L (PBS) ulls , 8L ol ad ¥ 4e
25U Jodas sula 58laSd Jotae 0 F 3l Gy 0
N a3l i s 5o 78 aalle Ll sud g
ot slos jo el Y6 oo s s PH=V/E 5 ¥ oo
N0 Yol 5o Lads gad Guges oSBT wl 55 (Tl
g 5 el Y oae 4 Gall Bl oliid Ho 55 S e
Sae 4 Galles 8L St 5o 55 S g AT Js—dae oo
aiid S 13 ul,S Bl dayu t glos jo aelu Y
Voo alas 4 sulanl slagi s Lads sab 3l Gures
Jodae L s g 5l Gumy 5 a0 S gl 5T 5 Se
baias 5o adBo Ve oue 0 PH=A 5 Yo o /) calle b
oo Joe o lie Vo Slle waiid J o Lo Vo (g5l
Y ANBT)a sl 551558 b 5 535 J smo oo + /¥ 500
oS AL oo XV sy /o NADPH (s L
O Sl o), 8 Bl aa ;0 YV oo Lo PH=V/E S0 gandl
L

Joloe L gt 4 buwg 4y 8804 Sl
coa b Oilian 5 Gay 5 w008 B 5he sl s 3L
L Jola slacsl S 518 asma S auy s salal oM
T-test student s ,LeT (s, 5 SPSS ol ) sulit ol

e Y N R e R

doddo

29 ) aiuy 0 NO U3 VAV Jlow Lo 5Ll
i iy 4S 0k sals las (Sgse JUb sl slad sl
oSt NO ams S O piae S35l s olBdial 5o
0 mae Jlacl 6uiS a5 o)) pie 4 4S sl (ISl g
39 oLS (535S 5o e 8l&5aun o Loslial pelives pelace
(¥ ’\).a)la

aile Jobw o —uin 5o NO Gl stiany 5o
e Loa3lis She s JLbigust gladslu dlag s,
2 0T (NOS)sla sl 0 (35550 w51 4S 55 oo
£33 53 o lpsu5e INOS 5 INOS €NOS 5L se
O350 5 4o s s K4 sl , eNOS 4, NOS
sl a gy S o il 5ol Sl i S
s U sl 31 ol s ey Lo NADPH
sy -anled alaol 1) S s ansl ol g s 4 G351
o9 s wli s b ST Bsal Glo) aa
S el &S o) bl cenie NADPH-d slagy g,

(T—o).ml:’
S— o— gl Pearse s Thomas va1y J—w 4o
CA—}-“A_:C A< aaala C)_A:'b “) NADPH'd L;Jl_; (_;LAUJ‘):\
M o i el LR 150 5 i (a3, 58 Lo Lagy]
Ssay 3blie (aaas o5 = (Slslsd olallbe Glaadsls
O iblis 53S0 aa S wileuls alas) 530 50 NOS
:)_i.o ‘:)_A.A u&\)\’i 4@%\\% :)l_”tg ‘Jl_a.l.u_.ilﬁd iJL&-&H—‘lm

e e Oy L

oo i 5 (e ghe Skl S ale
0% Slsa

(SLACA_.QL.: s Ay Lts;.u_l* b GLAJ‘}LA K‘).A.A[A d_allao B

S esliil L wal o NO (gola < ol U503

ra.a.u‘)‘)..i.J‘)9_ANIADPH‘d rA.u.u*:'M S ,AA.LA.:D

09SOl (a3 ol B o el 38 £ 51,3

83 9 quho_..\la.uJJ(b."&‘HJNo PR VY

Ol pasdis 5u 15 NO ago (a8 Ladiil S el

VWA Ol /15 o jlos / 03195 8,95

Ol Sy pole 2l il dxo YAF


https://rjms.iums.ac.ir/article-1-472-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

OKan 5 man g danle <0

iz JolSS (b > (NOS) it 3qmaST S s o2 55T Ol

EVe oot oo Sl JsSids 5 J 58 Goss Y o ylach 4 gua
Jlanabis 5oy da e cpl so- S0t iS5 b olaws (Be
@ Jla3ole 4aals o g 4l SR8 o)F cislius 5 43l s 50k 2k,

L&‘Jhiﬁ;UJbemﬁﬁ&é)y‘;SgﬂljﬂeAUMJ;J&

(gbandl (s - 0 S oo sl i 5

P

JsSeos S EVE oot 5o Y958 (3 =Y 0 yladdi 43 g
Lall Y o sead aas o Gl (300 )5 L, el
wal 5o Heae slad sl aas o Glas 1 SV ST 5 Jls3ske
@ALJJJMM&JGMLLsLAmJJJJyQQANOS JL&&JJLA
‘_;;_).]..\SJ‘JGAULJJ‘JMG‘}&ATSSJMGUMJ:JY&S&)LJ
Lsdl.q.;’:‘

e sad JoSa3 WY Y ) b Jliesbs JsSohs EVY Lo
JiSas 5T slag sos 4as «S (VZ),Y 6505 4al -
slag s, ol < (Mar Z)Jlus le 4ali-Y o g sud
L;A:LJJM () aJLA_i)i};AJ)A_.sAJ:ﬁJ:\S.Ja_? Jlé‘)a QT
B 4-!;\).4 L.)_..“ B Ju.‘.u_.\l:sd LJA:)J B NADPH‘d
J\gﬁf:)} E\i ‘)J.J.A_::A_.\ saali o u.‘\g.]a\gu_z.é‘).c GLAU:‘:’J:‘
S a4l a3l T cela s 5 i Ko Jliasbiy
)l 835 Y 9S50 el a5 b Lutal
\;3..)\5_3 bmﬂﬁwﬁ\;&dl{.}‘})u@ab(\’ s le i
JLusobe 5 DY eSu50s (o G das by aa 4als
S Jlelbis J oS5 5 Jladole alss <an ol sualine
YRRV Jal NOS ol slad sl

S99 NADPH‘d L.\ [RLY.X) u’z.:Sb U:'Lc‘ JJ.L.u &\9:\ KE
e GEas 50 S0 slad shes =) (Y oslad 4 suad)aily
Lo S50 5 a9 dusb wlss @l € Jluiol wals
ale) o il HE el (iAo S o S gla sl Y
8L o ulaial YU (ol 4 LagyT

O BVY e Jliesbis 51 g8 (s =Y o yladdi 4 gual

o8 5 ol oS ilen (55201 S5, - Sl

Y0 ol é&)& Io,l: 2l dxo

TPAY Oluwnli /15 ol / 023195 8,95


https://rjms.iums.ac.ir/article-1-472-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

OKan 5 man 5 daanle <0

iz JolS5 (b 3 (NOS) it 3qmaST S s o2 55T Ol

O sla sl NADPH-d (ol gieusd -0 OJLG-I-Z J:g‘s_ha:‘
(deAAJ‘ uL_)_a ..ABJ‘JU.AJ UL.T.\.\ ,_a.u.\ga" b@AuJ}L‘ ‘L‘AJ.A Q:l“)d ENa

S5 i 9 Sy

23 NNOS ol gl (i slag 9555 ol
S Jlau3oke amals o I Sba J S5
sl U CVAltman , Bayer olaae 3k wsl o
slad b olaplas paad 31 S ol ) Gy 5
o9 il Y ol sla S5 ) &S Gum s - S
sladsln ™o sen o A EVA SEVY sloayy,
O s iS55 5S JlSS 5o cage (BB Gup S, - Jals
0 w5y sage

b s sas ulasl sl ,a Marra-Padilla ks 3.
b Gus3is - Jals Jsba L (g0 (oS5, JolSS
L0050 gl sanay (b b adl oo ula o 5oL
shdn, slabls) Jluiole ali bsuins Ko oo 5a
Ol a5, glsl sl 4S5 Jla Ho w5l oo L35
olass GlhlSaa s Ogawa asas o cows 3115 albls))
Ols 1y reelin 555 s - JBIS slad sl 4S wials
07 e

L NNOS ol oS it 538 3) esS alaa3
b 03 s - JLelS sladsla 5s 1, NADPH-d

abi-) oeal aal sl Jaaibs JsSoos BV s
Wl oo JuSaT 1 o) o celais VY S 1Y 5 SO
olis 1 suali e Jols gladit, <5 thaul gun als —Y
s NOS T sladsl o << i L,k ali -Y wls ga
a5 S LS € dndan —§ ({8 aplas o gent)d s
99 95 JSdy Jlesls dy crans 5 Sda  (oSls
Y 0 L by lan,5n o NADPH-d usi, EvA
(0 solad s seml) i 83 (i e
dadn 5 o s lagbas o ud gyl wals
Obas 1y s &5 sladsb 31 ol S o 5ed JIKS S
Jeal e 50 s JSiis ol 0 Jsls (anids 45 als o
oSl yo Al S a8 J B SO EVA gl
OiSly et s LSk 4aal pliend gl a
saali s 4als ool o ladis, NADPH-0  LlLiass sicusa
JLbs susT sLad sbw 5o NADPH-d (<5 50 5w o

GLAJJL‘.L-‘)JLA“..L&G_A@_\.JJS‘)‘}f@ﬁé‘sﬁaﬁuﬁ

saalii e So € Gose b sad o) s A 5 5o JUB yuil

Af.s)iu_u

.8
o R

S EVA (i 5o Jludole aals LIS 5 See 518 =Y 0 jladk s guas
=ia NOS sl p53 50 ilond Ky Jlad WalS (slad slow 31 g2 S
L Jlssole aal Sl (ias 5o S50 (ol slad sl roils usa s
Salsge GLas 1 puse 3, - JalS slad b cliaddie «S Jysb wils)
aleadl (B - il (B 50 Sa S Hue slad sl

VWA Ol /15 o jlos / 03195 8,95

Ol Sy pole 2l il dxo Y45


https://rjms.iums.ac.ir/article-1-472-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

OKan 5 man g danle <0

iz JolSS (b > (NOS) it 3qmaST S s o2 55T Ol

Ol coales Ja o sladshs [ sda ((S5S dalllas 5o
QL..:L_'; JLL.HJ[:!J LJJSﬂ)J .I:.A_H‘J da 4:\:;t| B nNOS sanS
EVA 3 iccail osalge 5o NO (s 5800 oS saud suls
Oldd Yo L ond K55 slagin oo sman Suia Y
LSJ_‘A‘ &AJJ.M‘)YQ‘)LJ‘)#H 4:\.>U4S sady suls
sladsles 5 sad saS g0 OV S0, wal (uiidns
Y Ol g Sl JaaS HY Sl g b 5 g0l
aolal J gl o 35 4 5 9550 O 31 VolS 3 3l sy
g;l;)_s LJ‘-‘:}"’JS GLAJJ.‘_A.H‘ISJJ_JLTAJJAAS .A.A..Su.n
JM%JPTJ%‘Q}JDMJY&FJ‘*H
)08l a i 5 5 5l
BE ‘J nNOS Qt___\..i &‘)—A-AL’& dadlae ool s & osuali o
ol e Ao uia SIS e o Jlasls JsSu5s
G ool 5S<ae S uyla NO 0l 5 L LLs,InNOS L
& sbite Bawbs 5l & e e Jalse (b 59 NO i
L 6)-’&& ﬁ‘)ﬁ‘)anOS C)l:\..' 4\94.:21(;4&‘)\94.@345@.‘4‘
e o8 5l d8 el gl oo B Sgke Gwia Jalse (b
NNOS a0 ol Sos5 smalie Yl JsSods oo
855 alh s o s e Jal e Ho selie Ga50lsl A
St L ™Y 0 80 e p el led b sud ol i
o9 4K w,ls 308 Esb 5 A loga 5o sad (L NNOS
8aiiS ol gl 5 Ladsho posae 5all 5 585
W) sl oo o slize NNOS
‘éj}"ﬁ:};’é .]:;3‘_).‘.3 B NO ui'a:(: zé.“..: s b‘.itu.ud BE)
0 50 ™Ml 5 Y e 555 Ly e 555555 a3
6‘9—‘:14_44\9):[_3]:@)|)4N0Ql___\:|4jd_h46_4dm

b

1038 9 S

:)"JJPGJ‘}SUJ:}_‘.H%)J‘JACA_AJ“A;YL%O_J‘JJ

59 oan o Ladsbe ol M V0 0 dalllas e JulSS
ol M5, € 0 &, NNOS gl s Y sla sles
cuie NNOS (215 b slag, s, 45 wials ;Lis La a5
oaddis Jl ¥ 5o e s - JalS Jsle 5558550
L NNOS L s & was o ol b ol s g e
Ol oo el s o p ke Sl Y 5o Lad sl () aaess
.J‘)‘J ER X &JL
i 0598 (b s Ladsla ol (3558050 slaSaes
O Susss ool i Sl EY: 5o 5 asdi 0 saalin
JLiiole aaal oo Tus (J Sl s0 curan oS wi susli
EAY oo Ladshos 0l €S wiols ol 318 ol 531 oslalllas
Ssdge WS EVE

@J[A. MJJ E\i BE b._\_._\._!:: C)_'.‘ ‘).A.AL'; dallas BE
o8 Soabee gladig s oo s b da Lo slag sasT
ladcid,y Jluaby Jo<ihs JolSS b jo o sl il
oS5 55 O YIS, S Sl slaglaatu 51 Sl o]
a0 3ia U5 51al s Ji el Gl oS Lacn! M
slaisl JuNGF (< s jo 0 o ot 5l s

& 3 A‘(\o\),_}\; ::'-u_a Ol__.\.: Hi_..‘f- b_.xn .]aa.ujz E\Y

0aii€ ol (—Soalge sladsla s saa BV o5
L NNOS 5L s o cal b aly u s 4aals ,uNNOS
Sbs Job e al 4o ,uNO (o s NADPH-d
S aas e LS (OIS GR35y 5 ety ol 5:S0NEa
Jl8 plicsalge S 8 bd dlagd sl aqas 5o
5o oballas Ll ™" i aNO ol 4 5ul8 s g o
ol coalee S wan oo LS e Sl S
st olge (L-NNA) s -l N b s
A3 S slad sl 2l 5 sl = sales 50 NO (ol sl

(YY-v¢

).4)\4 gy

YAV Ol ol S5 Io,l: S LR R TE

TPAY Oluwnli /15 ol / 023195 8,95


https://rjms.iums.ac.ir/article-1-472-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

OKan 5 man 5 daanle <0

iz JolS5 (b 3 (NOS) it 3qmaST S s o2 55T Ol

organization of cortical neurons. Neuron. 1995; 14: 899-
912.

14- Bayer SA, Altman J. Neurogenesis of the
magnocellular basal telencephalic nuclei in the rat. Int. J.
Dev. Neurosci 1985; 5: 229-43.

15- Bredt DS, Snyder SH. Transient nitric oxide synthase
neurons in embryonic cerebral cortical pale, sensory ganglia
and olfactory epithelium. Neuron. 1994; 13: 301-13.

16- Yan XX, Garey LJ, Jen LS. Prenatal development f
NADPH-diaphorase reactive neurons in human frontal
cortex. Cereb. Cortex. 196; 6: 737-45.

17- Rodrigo J, Springall DR, Uttenthal O, Bentura ML,
Abadia-Molina F, Riveros-Moreno V, et al. Localization of
nitric oxide synthase in the adult rat brain. Philos Trans. R.
Soc. Lond. B. 1994; 345(1312): 175-221.

18- Uttenthal LO, Alonso D, Fernandez AP, Campbell
RO, Moro MA, Leza JC, et al. Neuronal and inducible nitric
oxide synthases and nitrotyrosine immunoreactivities in the
cerebral cortex of aging rats. Microsc. Res. Tech. 1998;
43(1): 75-88.

19- Koh S, Loy R. Localization and development of nerve
growth factor-sensitive rat basal forebrain neurons and their
afferent projections to hippocampus and neocortex. J
Neurosci. 1989; 9: 2999-3018.

20- Schilling K, Schmidt HH, Baader SL. Nitric oxide
synthase expression reveals compartments of cerebellar
granule cells and suggests a role for mossy fibers in their
development. Neuroscience. 1994; 59: 893-903.

21- Wang ZZ, Stensaas LJ, Bredt DS, Dinger B, Fidone
SJ. Localization and actions of nitric oxide in the cat carotid
body. Neurosience. 1994; 60(1): 275-86.

22- Tanakas M, Yoshida S, Yano M, Hanaoka F. Roles of
endogenous nitric oxide in cerebellar cortical development
in slice cultures. Neuroport 1994; 5: 2049-52.

23- Bayer SA, Altman J. Neocortical development. 1st ed.
New York: Raven press; 1991. P. 257-62.

24- Brown M. Developing brain. 1st ed. UK: Oxford
university press 2001. P. 53.

25- Moncada S, Palmer RM, Higgs EA. Physiology,
pathophysiology and pharmacology. Pharmacol. Rev. 1991;
43(2): 109-42.

26- Giuili G, Luzi A, Poyard M, Guellaen G. Expression
of mouse brain soluble guanylyl cyclase and No synthase
during ontogeny. Dev. Brain Res. 1994; 81:
269-83.

Ba5a) BT Gl (ua A LIS Glasas (5,Spa
.{;ﬂ‘)‘d ‘:)L“-‘ ‘u_.\:\.é. GGT _.;l;.} K]

&l

1- Bredt DS. Targeting nitric oxide to its targets,
P.S.E.B.M, 1996; 211: 41-8.

2- Prast H, Philippu A. Nitric oxide as modulator of
neuronal function. Progress in neurobiology 2001; 64: 51-
68.

3- Dawson ED, Bredt TM, Fotuhi DS, Hwang PM,
Synder SH. Nitric oxide synthase and neuronal NADPH-
diaphorase are identical in brain and peripheral tissues. Proc.
Natl. Acad. Sci. USA. September 1991; 88: 7797-801.

4- Lopez-Costa JJ, Goldstein J, Saavedra JP. Neuronal
and macrophagic NOS isoforms distribution in normal rat
retina. Neuroscience letters 1997; 32: 155-8.

5- Bruce T. Neuronal NADPH diaphorase is a NOS. Proc.
Natl. Acad. Sci. USA. April 1991; 88: 2811-14.

6- Weitzberg E, Lundberg JO. Nonenzymatic nitric oxide
production in humans. Nitric Oxide 1998; 2(1): 1-7.

7- Vincent SR, Kimura H. Histochemical mapping of
NOS in the rat brain. Neuroscience 1992; 46(4):
755-84.

8- Geurges P. Apoptosis during development of the
human retina: relationship to foveal development and retinal
synaptogenesis. The journal of comparative neurology.
1999; 113: 198-208.

9- Rangarajan r, Gong Q, Gaul U. Migration and function
of glia in the developing. Drosophila eye, Development.
1999; 126: 3285-92.

10- Schoober A, Malz CR, Schober W, Meyer DL.
NADPH-diaphorase in the central nervous system of the
larval lamprey(Lampetra planeri), J. Comp. Neurol. 1994;
345:94-104.

11- Bayer SA, Altman J. Development of layer | and the
subplate in the rat neocortex. Exp. Neurol. 1999; 107:
48-62.

12- Santacana M, Uttenthal LO, Bentura ML, Fernander
AP, Serrano J. Expression of neuronal nitric oxide synthase
during embryonic development of the rat cerebral cortex.
Dev. Brain Res. 1998; 111: 202-5.

13- Ogawa M, Miyata K, Nakajima, Yagyu K, Seike M,
lkenaka K, et al. The reeler gene-associated antigen on
Cajal-Retzius neurons is a crucial molecule for laminar

VWA Ol /15 o jlos / 03195 8,95

Ol ] St s pake olSitils dlo FAA


https://rjms.iums.ac.ir/article-1-472-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

OKan 5 man g danle <0

iz JolSS (b > (NOS) it 3qmaST S s o2 55T Ol

27- Northington FJ, Koehler RC, Traystman RJ, Martin
LJ. Nitric oxide synthase 1 and nitric oxide 3 protein
expressions is regionally and temporally regulated in fetal
brain. Dev. Brain Res. 1996; 95: 1-14.

28- Dawson TM, Dawson VL. Nitric oxide synthase: role
as a neurotransmitter/mediator in the brain and endocrine
system. Annu. Rev. Med. 1996; 47: 219-27.

¥aq ol é&)& Io,l: 2l dxo

TPAY Oluwnli /15 ol / 023195 8,95


https://rjms.iums.ac.ir/article-1-472-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

ShlEa 5 ok asle S iz JolS5 (b 43 (NOS) jlin syunsST S i o0 3T Ol

Expression of Nitric Oxide Synthase(NOS) during Embryonic
Development of the Rat Optic Vesicle

*M. Nobakht, Ph.D. S. Majidzadeh, MD M. Fattahi, MSc
\Y v

M. Mirsamadi, MD P. Tabatabaee, BSc

Abstract

NO is a free radical that regulates a variety of developmental modulation processes. NO is
synthesized by NOS and it acts as a neurotransmitter, neuromodulator or second messenger
molecule in the central nervous system. Since NO production may be different before or after birth,
the expression of neuronal nitric oxide synthase was examined and analysized during the
development of rat optic vesicle from embryonic day E14 to E18 by histochemical procedures. The
samples were frozen and cut on a cryostat and then studied by using the light microscope.
Expression of nNOS was first seen on E14 in cells of Cajal-Retzius located in the marginal zone of
optic vesicle. NADPH-d persisted in this layer throughout the embryonic period and began to
decrease on E20. On E16, the optic vesicle had four NADPH-d positive layers. On E18,NADPH-d
reactivity observed at low magnification was clearly defined in the fifth layer. In the late stages, the
most notable feature was a decrease in histochemical reaction of the marginal zone, i.e. the fourth
layer showed less staining than the rest of the cortical plate. The observations suggested that nitric
oxide is synthesized during embryonic life processes and it changes with ageing in the rates of NOS-
reactive cells in embryonic life and maturation processes. These results indicate that NOS makes
different contributions in the optic vesicle NO production along with ageing.

Key Words: 1) Nicotinamide Adenin Dinucleotide Diphosphate Diaphorase (NADPH-d)

2) Optic Vesicle 3) NOS 4) Embryo 5) Rat
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