(Wellelfa!/le]]

Joawgs 03ubd Bl i yg5 Subsy )3 53 yad yg0 iliko Glaumdale il

PCIY sladgdw )3 3919 )giuwl

*M.SC. 555 w0 ¢ M.SC. dlivo 3> camolosio dww ¢“Ph.D. 393 Suiova A ¢* Ph.D. codlT (5 3602 “M.SC. &1 coum>
Olyl coliile S (g3l oiils ayly pole oaStiils  pwlidicun j 09,5

e ole cag ity b e ole 3T redl s b

ozl

2 e POYY lad sl 53 oy sl iy el W1 5 A 13 1 i po ciliin slac il 1 ium

I oS a0 U ke 05 0315 CiS BSA Ao ,3/Y L ol jas RPMIT640 oS damms 53 PCVY (slad) shoe sl 39 § 3o
L ocdlies glales 53 badsh 035 18 55 Ldd o 1) a5 2l SV 50 50 YVE 5) o0 08 glac e 5o 55 ST
A les bsge Ve (4 Tleds) T 0l 0 T sl 0T TSl 0T ks 00T ) e slac il

5 Hoechst/Pl 51 5l (6 501 S5 b 5l Ladshee S e Ol e U5 s5tas SN (6863100 Go b 5 S 5 530 Ol 50
i s pladshes ez SIS sk (5,8 o3Il Sl esliad L a5 sb Ja e

2 Ladshe Jole S a5 (S 55 5t Ol oo 48 55 0L 05 5 a2 53 koo S 5 S 5 52 Ol e L5 4B
S-S o0l gl (P <0.05) 550 ;S Vsl L aiclis o ¥ 5) slasles 5o 5 i ke baslie 550 58 glajlas
LS Jsb s s 1oy ST 5) lasles 5o by i 5y Jsb Loyt o ls 0L g5 o iy Jsb Jaw e
e OS5 00 a8 ls LS (G sl (L8 st s oS 5 lge andllas (P<O.05) 3,05 5525 o5 5 0 5t lasles 5 lacy 5
(P<0.05) 355 oo oy g0 LT 28

5t S8 edd Wl 5 a B s e ol Slass 53 ) se S S e slgily SOl ) B i R

b}..;:L;GPC\Y L;LAJ}L'“‘))@.JW})}:""" LAJSJJ\ OUJS

PClZcJTJM))J Jul)lj.e uw)hw))j&w‘uﬁ)jﬂ:l“OS"v\zK

(VI
[y e L;J'.’.) be ‘)).Lw gf 6[.;.” C,.C'L» w)ﬂ})_}lw‘ds %@w)ldwl%}miéw)ﬂ})fw\
e slad w5l Lad sl &\jjl 4> (Apoptosis) odiS 5lge 5 355 oo (5Ll Streptomyces staurosporesa
)[_q.; 4 S Gl ol ealy Qi U'l‘ﬁ 0)3)\_9 [\]J}..;L;a Gl ol 63l OLES J}J& UMC)L.;S Q’J::}JT’: 6_55

Wl psle saails (il ol (il FL 0L bl S aslSe puysl
IWNVEAITET ;g S lidiins s o5 S
Email:azadbakhtm_tmu@yahoo.com

FAV-PYA Olio @+ glias XV ol o Jlo cln) gt o sk alone


www.SID.ir

YV PCAY g o eas 5l 5 b5

BE L').i)j?_w))}:.ﬂ‘ L_.wj: S 4 Lﬂj‘wﬁwﬁehu g)'i‘

lobsg) 9 slgs

PC\Y slad gleu Cadiis

Jama 53 5 A g Ol gl gty sdl SIPOIY (o sl
ARPMI1640 i S

BSA . 555 +/Y | s ol
NEAA 5 YmM L-Glutamine (Bovine Serum  Albumin)
T-25 S 05,5 Ly ) (Nonessentid Amino Acids)

Lo Colw FA C208 31 e LU 03l kS (NUNC)
d@l_@ﬁ..x_;:u@“)_ajgucﬂi;sh?mlfudjlﬁgis
o ps Ar LV s STl (S @ o slad g rSlJJ
Ao 3 /Y0 J e Sleslaul L Lad o Sl

A fl"“;‘ Trypsn-EDTA

PC12 (slad glou jalad
RPMI S oo ss il s 03 dhor 07 oST 500 e
Vool YE CiS o b s g BSA Ao s v/ (sl
Lo Slgs 5 31,8 Sl a5 YV Ll 5l STl s el
PO e s 93 4 Lo ples S (UK Ao 30 oy S
3Ll Jled e OlaS AL o liSles b lad sl Il azs s
agds Ve s 4 OS50l oS len b s 055 s o
L e 0 e e s s 3 i Sl
o sogil J) ol Chle pam s add oy S e s
Mooy, S 5 NaagliVer dl oy, 8 Veslion 4655 ol
lasles 53 Ladgle 55058 o 3 b Sles V5056 YVE
DT el e aie slaclile | il
Y5 o 0 e ) 7 ol o - Yol o - Yoles

ool s lad e ud Jles b5 90 O M lad s b5 50

319

35 m e s el S8 S JUT L RGCS (slad sl
s sl [Vl oo Lad sl (ol 5 Sos5 alb
slas Shae glls o sdid o5 HLS an cbale & axasls
0r slackile syls cble woatnly ok, 5 col KB
Il s Jobw laesy plad a0 Vs gl Yor
s OF Vg Veee e 5 Wb glols 5 4 ol
33 s gl [T] 555 a L0 s, 55 53 S5l sl
(Nerve Growth Factor; NGF) wa—s J_d; 548U L anslis
sl s pras sladil el e S Sl
Sl LU a5 L [E] e paie Wl oo il slacy s
»ladila s jﬂxT U bl slaml 5o o) s 5 53]
Cdls a8 a8, 55 4 335 555 4 L ool ol Sl eslanal
SO e Yot OF S o LT Gl gl 3 b Sl s
35 eslizald 5505 (g5 50 0l A BT &S (g3l 4

Sedos Lol e pled  5e slse aber 51 b s
s e S s edd sl 33 s BT el
sl s b ygn L8] el SIS S 50 55m 00 5 Jhe s
slac ble ool il JUT ghyls 4, JI8 4 chle o
sladdo o lacg, 5 dd; 13 (IpM) )50 ol sl
] das o (Nl 31INGF) ae L, 5806 50> ;3 PCYY
Lacays dsb Sl AmM) YL glaclale s 1) 5 [0
SLals) s cmeS gen slaly, # PCVY sladshe 5o |
i PLb 53 3 pe 0S8 Gals, s 5 A dH1S
V4] a8 e lee e

B (lodunly s g5 el Jaow 5 0 Wl 5oLes S Ll
Aadshs ol ol asil e oo b 5o 5 ol 225,
Sl s b= ol 51015 e {101 2l S s ]
58 esliiad ) ge gy sl o 5 0dd Wl ae el 55

53 4y SLS 4y by se hle 4 el ST 4 ax g L

cilie glacble Jl asllas cpul 53 ¢ me sladshe 5l

Journal of Iranian Anatomical Sciences, Vol 9, No 37, Winter 2012


www.SID.ir

320

PBS J s ows L 5 sl atiils » Lad sl St S Lo s
o Soles Gladslos Lilbad sl s U 02ls iz
A S 5 e sy Sl YE Ol 4 plaw Doy 50
e S le 3l e el YE 5 0Y (VS 1
PBS L Ll Il dad sl S jo Olsn o 3l 50 Ol
bowe o adBs Ve e o dsl ad e 5s el
3 Gl s 53 55 500 0) dsl iy e (551> S
L dlail 5 badgho ates s a0 SOy 3588 31 g ki S
PBS 5 Laddew il 53 I Ky & lad s azs DNA
e o3 b e sl e B 03l izt
bS58 0O DL oy (sl CuiS laes 5 i)
b Ladsha o ol 5l e o S 15 Gl ks
OLI gloes 53 adds Vv ode 4y Lo ys +/E dadlle 3150
Sy S, sladsh bl s s s
sladsh bl (ST 8 slacea ol Gl 50,5 550
3 S glaann 5 355 Gose Al glhls &yjj

LSS L e SiolesT s e anlad

2Hemy 88 Ol by
S sl ol adkasie e Sl S
plad Jsb (s -Sesladllnss s, 5 w5 Ol 5 b she
Sleslewl L (TNL: Total Nedrit Length) Os, 5 G slaca
Jsb Sy o=l elol o Y T Waintersection 5 )le
o S M by e U Sl e Sl ey )55 0 S
oled 5 yasiie Gadoli U bl Lol iy a5 e
SN A8 o s 1 Bl blast oy S BlE sl
Sl A e 0505 S a5 db g seame e A
S ols S Sl oy dsbd v 3 a5 Jsb L e
033 A e e sSre DSes See han 5 bolal LG

A2 S5 b alesl s g Sl

Q‘J&&}d‘jw Y.

S o S 55 i Ol Bld 3l el YE Y A Sl

.x&wﬁjﬁ)adﬂéudjbd\j&qwﬁﬁ

Lad glos (aeaains 5 gl Gl 53 3l
SE3sods SLSY Slesliiwl b (g 5 g o
‘}_Qsdied_wd‘ﬂdw‘a.)l_chj_w >3, (LDH)
SLSY T el (g - Seial el S g
O3 asliad 35 s o> gl (Sl ghon 31 o ST 505550005
BlacSale sl e 330 s oS5 L lad g s
deoys /Y B RPMIE iS lase 3 il A1 i3S G b
e (oSS Lad o o STT 51y i 03ls S BSA
Jdowe L o shio s o axils  lad gl oS Jaes i
Gladslos Loy S a0 adshe o S edls 52205 PBS
Gl A s Celu Y8 ey G av &y g0 4 5 (Soles
Lo 5l s S V0 lad w5 s Ol S
S ANl S BB SO 4 e Slesliad Lbd e o)
S 4 STy byl (gilweslal (gl dd Jime dyd
Sl ke M/ Ll JBlS Jgloms 51 2d5 Koo YO (3go3l Ve
st GESTs Bl sl s Sea Ve 4 b 55 J sl
S s an 5 SUT Gl 2 kb T e w5 Al L) Sl
00 88 e b 53 Ladiped odor e A2 4S5
T b A ol ELISA. reader oSaws 3l oslial b e s

S LSS e bl 5 Sl 03, Olge 4 el
Sokes S50 (130 23
6[-&&))‘ a)Lﬁ_w‘LLﬁdjLw)b g‘}l.w g{jﬁ L;w‘)f
VSlJJLLAJ).LN[‘\] Jw“:(sbul SRl s, 4 55 6ld
YE i b slacals sl be 55 dple Y1

S BSA U3 /Y (sl RPMI S Laos s 4l

cJu.a\t_w) g_,_wL.a VS‘J_? a LAJ}.L.«J &I)\ o= LU eals

Qe gl MY aju‘ﬁjb‘olx‘@ﬁr}cwjﬁ_&m


www.SID.ir

YV PCAY bk 53 mas plad 5 b0

OLLS Sl pme il Sled 4 S 0 Sl 53 5 )l pms
O sl 5o baaras by oS s QL w10 (p< 0.05) sls
3,08 5525 by e M S Solsl Bld a0 vy
O e 5l sdal e = —3,b 51 .(p<0.05)
Sl e Oy w5311 03 8 palad g fennS 5 g
o=l s Y 9 Glasles ss ol gre AalS OLLS, AU L
53l QL kel b anslas 550 51 slajlad 5o ol one
o Vol A S (S 5 s Ol 52) Dl 53
Al 0 T slasles s s il alS (ool e S
Slas Gl s 53 Vol U anslis o (guls o
G| ey, S 55 .(p< 0.05) Ui sdalics OlaS 5 U
slosles 5 s IS 0¥ 5 Glasled o ol sme
OS5 A0 slas i O 4t 3 Ll Bl [SS w0 58
0 5 ¥ slasles o5 Lall IS0 Y ) ok s
gle 53 OS5 A0 Jled g b s 5o L2150 IS 4,
sy 0lis (bl (gl oy 5 .(p< 0.05) A stalive Tl b
0 5T Y laylas s Laat s s goll Ol &S

) U8 (p<0.05) 3 15 oo

321

solel slagi g,
O o)) 31 ol slaosls (bl SIUT 5 e 8l 5
Do dn s 5 Fhe S g Ui oS 5 s
PSS (ol 58l 0 31 Sile (sllas Sl Sl 5 Sibs
L Loy S o ot (3 g ls me gy o 03l e
0303l s(OneWay ANOVA) 4 b G ibls T 5l eslizd
A ealanal EXCEL 4sli 5 5l Lajls gl 0 Sl A (ab;.}\ Tukey

Al asie Lo )5 40 ch.«)sjgl.ao;b 0351 l5 sxe Ch«}

laa3s
gl (SamnS” 95 g

SLadslas S fts 05051 5l ool iz ol
L oles S O s 534S sls Ol 1o S 55 PCYY
Camd T 5) Slaslesd 53 (S 8 st Ol QLS 5 U
23S s sl falS ol e s b T s &
ol Sols e b T S s 0 5 8 el
Oljme OS5 0 L 5las s atus 53 .(p< 0.05) il

oAl s e Y ) Gl 5 S S s

io
L x
To
'i o : * * - t
Yo # * i - .*:
L P— * 1
3 1 E K] L il < HLH 8L
¥l * ** 2 IIH IIII.’III===II 11
oL PRl 1l ifiiimi 1L
ARANAN HHNN BENREENEREDN BENEENERNED
R N R E e e R,
- | | |- e - |- e~ - = | |w|a | - | |- |o | == |- o —I—)—-:Tof
Sl e Dads Sled i Lol e Slad s D3 Sledd s ol e Sl e D Sled i Lol e
|nJ; Ha,; [lIa,;

b e gl bl U les cela YE 51 PCOY sladshe snS 5nn ) JS.J‘:
Cﬁ)ﬂ})}&ﬂ‘)yjﬁjiu\‘\ij\" O 6@%)}&)}@&5 A j“ d A}Jf

Q’:‘:)}" )Y}A N }\'% L\';\ ‘\'7/\ ‘\7‘. A

=Y
.

bl Lol 50 8 Y clsles

(p<005} ANOVA Q}A_)I) | -\)Lg.:.v Lv )\)L;'.:.A | é‘)b ol u.a;;..:..a * slas L- Ly ‘_;:L&QJL.A

Journal of Iranian Anatomical Sciences, Vol 9, No 37, Winter 2012


www.SID.ir

322

SSas 5 Al e YYY

Lo -
=
fa e
- . I .t
" T o - — - - o~
4, .
™ yo J * *
s - " * *
S TI had ’I I T I h
3 * * Bl
= =
10 == oy & - - .*.. . TCPIRY |
* ¥
Y | g . gosla YE
*
o -
EACACY CHCACH I EAENE EAE P {3l A AN N A A R A AEACAEAE NEACACACAES
T3 3 13 [ B 3333203 3333 13
bl B el Bl Pl Ball ) e e B . B | bl el Bl e D T MM O D M A Ty i M Wt el el B
'.;; ,.|-u Io | . j.|w o[r'| ’I)— |-..a r—' -l 3 [ oj.—' - )—i;. -.ulo - »j’. o |-
St Op | ol o lalea | LS A Ok Jad P bal A Oah Dl A balen
IOJ; 11 nj; 11 lj;

.Qg)qu;»éuc,m;p,w;\mmwL;Ladjlﬁ;}»&f.vJs.:
Cﬁ)ﬂj)j;ﬂ‘)yjﬁjiu\‘\ij\" O 6@%)}&)}@&5 A j” d a};

. -t -1 A =)
L:).:ﬁ)jﬁ)y‘}ﬁ'}\' AR AR Al

Al

=Y
.

Gl Lols N 00 ® 0 gl les

(p<0.05; ANOVA  &55031) sl Tylos bl sine Cidlastl Sl ot jasin K slei L oS la0 s

w53 Lajled polad S3 TNL il 53l (g bl Llswd 5l S sls
OS5 306 slass g Osd aiwes 5 OS5 306 slas iy Lol o
A 33 0w 53 0 B (slajles Ol OB 55 5035 l5 e
(p<0.05) il 035 s gme (s bl Bl 51T 5 Sl s >4
D3 TNL b5l aS sls QLS 1 0,8 53 La0s, 5 TNL Ol e
Ogds 4w 510 58 glajled ;3 TNLA A oY ) slajles
b s e N oles b aslis 5 OLSH AU Sl
ol B 515 lasles 51 Y lalas Ol iDL
S TNL ol ool Bl s S8l Ol @L:} S s g
oo baws 20 58 glajles 3TNL Zals 5 Y5\ slajles
b s b e e L anlie s LS AU Ll
ol Bld 515 laslas 570 5T slajles Ol M
ST U Glajles 3 TNL il iy, S 5 55 me o
Slesd e Ol aws 510 5 slajlad D TNL Jlals
Obe bt 3k 5l 5 sls pme N jled b aculie 53 OLuSy 0
ool BLsd 5l s s s mme (golod Blod 515 sl jles
58 lajles 3 TNL 2alS 5 Y5\ glajles 53 TNL ol 58l
3o gme ks baolis 5o OLS5 AU Jles L Loates 510

Al S 5
wwd 53 Joke S o Olime w2 3l odal S =k
Dyl 53 by ge a8 5ls 0L OS5 AU Sled o sk
YE 50T Aladla) 55 sy sl Ciliies glac bl
oS el Y Y A gl o sl Sl e cola
23 ol e Gl el 0 5 8 Gl o g sls s
Lol (hy s 53 (B0 51 st Ules L e lis
£ slasle 5 ol ime 55 Y ) (sla e OS5 G
Ll QLA Vs baslis 5 s 1y (sl e 1581 0
L) slasbes gl p atws 55 o gobl obdle! L(p< 0.05)

(Y J&J) (p< 005) 34 )‘.}L;'\M 0

L ol ol 2y 99
S b ol b Dbl plosl 5l el VIS Sl
STNL 2alS 5Y Y lales 3 TNL il il oy S 5o
L aglie 53 0Lss A0 Jled ho Osds amws 310 58 lajles
I w4 el Ol bt oled 3 b 515 ls pme N e
Ol laalie (pRO0B) 55 s gme (g bl Bl 51 K 0

4. QLL-..A)’JVV =)u‘ﬁJh4u‘x‘@ﬁr;§&&3}‘_&M


www.SID.ir

YV PCAY g o a5l 5 b5

Sed S L ates 53058 Glajles 3 TNL 2als 5V 5)
Vo sbasles Ol S 55 5 T jled b anslis 55 OS5 AL
JS2) (p<0.05) 351 Jls pme (olal Bl 105 8 53 0L 0
TNL (g,Sosll bl plowil Sl sl YE 208 5l ey
Loawglie 538 B slajles 3 TNL Lal5ild oy S 55 WOy, 5
Ol st 3L 5l 5 TNL sl 5 ol eV jlas
@ ST 58 lajles Ole S 55 5750 T ) Gl las
ool BLod 313yl tme QLS5 36 las i 05
Sles G Laas ;30 LY glasles o TNL il
Vsbaoles Ole O 50 5 T sled b aslas 5o Olus s AL
TNL Ole (< 0.05) 3 5 Jls_ns (bl azws 53 3Le 0
Y o) bl 5 TNL il bl aS sls olis Il oy S 5o ads, s
0 LY glajles 3 TNL (2alS 5 5ls sre | jles b aolis s
Blod 51 0laS 5 A0 Jled i 0 azes BT e b aclie o
ol LU 5l aS s odaline (p< 0.05) 300 Jls ixe (5 b
330 Las 3 o L2alS Y Jls 3l o3, 8 3 TNL il 33l
Sl Sl e T ke b anslie 3 OLuS 5 AU Jlesd iy b azes
G 5 e £ AT Y ) b les Ol Ml bl
350 s me (oLl azas 53 5w 0 B (gla sl Olansdlustl

(& 57 sla JS2) (p< 0.05)

323

SIYs) slasles 57 57 lajleg Ol il 3 b 5
340 )bd;uL;)LJ.BbJ
548 315 0l s el plbdl 3 el VY 338 5
0 Jlas ;3 TNL als 5T 6 Y (slajlas ;5 TNL il oy S
3 me N e baolie 53 LS5 A0 e o Oss s
Glaslag Ol Ol 53 5 Y ) (sla e Ole B! 3 b )
TNL &\)J\LSJBTEBJJHSJ\JQU‘J@LS.;}; s e st
L anslie 5o 0S5 AU Jlag oo bass 130 B Y glajlas 5o
23 5 00 slajled Ol BB 55 5 0o 5 Sl gne T\ lad
(p<0.05) il 03 5 i3 mre a3 33 Ol LU IV S
aws )30 jlad B3TNL Zals o ¥ jles ;s TNL 53l - pooman
SN 555 0l e Vjlas b anslde 5o OLSs A6 Sl i b
Ulos LT lalas o O 5F Jlad ) e Ol
Ll 5l ans 93 Qe 0 U Y (glajlag Olo OVt 550 Sls ome
(p<00B) 350 s gxe (g ke]
i 2 53 TNL Ol slas i O ats 5311l o5 8 5o
e R e e A ARARCS SIS E R g
Sl e Sual8 N jlad 4 Cnd 0 51 lajlad 53 5 by sms
LU 515 sl jles Ol D] (p<0.05) Ui sdaline

(s R 83,8 Ko slaca 9 ples J b

| O I |
o=l VY
gl Yi

_-,:5),,_&;»L;u;ﬁzup)ugjldﬂPcwéuJ,pd_U;ﬂ);rJs.z
w)w})jml)\ly}m\‘\ij\n O 6@%))&)3@.&5 A }“ d a};

A =)

&)}A)V}A . j\'_i c\'_-\ AK

) .g\'

6[.&&9 L:‘)Lo.:? S-\j (I 200 (A A LSLQ)L":;

(p<0.055 ANOVA  &5051) el Tlas b Sls ime oDl (ghyls ol jasein K slas b a5 Llad s

Journal of Iranian Anatomical Sciences, Vol 9, No 37, Winter 2012


www.SID.ir

324

DY S a1y e ol gladshe 53 03 28 255
| —=! (Levin sThompson) :y o § O sl ¢l 5 o Dl
a8 JUT L RGC5 slad v jlas 45 dssls olis
SLadBls (= Ol e B8 s (2 ) 550
Suden Ladsh 0l 53 Gass B S IS5 S
ol a8l Sl S e s el bl
Do ssm SSam 55l SLIIGle 4SS oS g
S Ol 4 s sl Sllad e Dl ar S
ol o Ay e 4 ol sile 3L bl s S
Al B aS Lasls Sy e sledled s esle
s sl W] A0S e ()8 )l Sl ) 5
Cha s CSNGF OS5 1l sloml (sl
S 35 S ek oo Sl tal 05 Oly e 5555
el aS LS MAP-2 jLge o b 3l 5 asdS Sltan
b 05,8 e Sulg po stal 1S 058 Al als
By e S dmlas s L s Ser oMl 53 0
03,5 oS s JB Ol ta (255 Ol il
atal s cle Jlal gl ikl 2 s 5l
o Al olinl s slanl calg oy lad 58 S
D0)4] LS o oal 5

b oS Wl Ol petar o s s 3l ) andllae ol o
Ol 5 e Ol 05 WL sk & 8550 5l 50 5 s
ol POVY (slad sl 5lad s a5 J b

S by U e 3 (ol SABlze s
SIS 5 a3 Gy sl gload
23 o Psss S 5l S &S (SGZ: Sub-Granular Zone)
Sz ol OLis oS asl jlisl (ol Ol kg jre
DUl 0T 03 S 1255 sl pmilSe

OKas 5 Wl s FYE

J_:J)HJJ}iLw\)\)}A}JL\Yi c,Jé.Lb)ré;-); g‘:—’)}"jﬂi JS.:
PC-12 cladshu 55 ol50u,s Olsme
Ny a7 o 0 ekl FEDCB A

o See 00 b b e

(VN

= POVY slad b Ll 5l ey G () o
slacale Lol o ) g gs sl Lo 5 Wl Lol 5
St 5 oS 5 s Ol oo (S35 555 50 <0y 3o ilise
A ool ad ke s J sk

O3 ) ey b ol Sl s s 5
Fiaos e 5l (S5 mss sl F 5o 8 claslis
GLAl s 53U g szl [8] 55l < bs Sam sl s
e Sl s Jsbe sl s ey, s sl
5 (Schumacher) bl & aallas e [V0]
S aslil S sls BLE S Y ¥ Il s Ol San
glackle 5 Sy 55,5 eole S Ol 4 g s 5l
laass L 1) s ile 0 ST lacu s 5 il o el

Q. Ql;..wj‘\"\/nju‘ryjh‘glx‘@'ﬁrﬁwf&}ji_wh&u

WWW.SID.ir


www.SID.ir

YY0 PCAY b o e 5l 5 0ud)se

(Oles 5 A0) (Sl gl Sl sty oS lee Slnd )y
SUT oSl opl o g ad sl Jles i L oS sls Ol
53 0 A Hlee Oy bl e S ) 5 e
ST dias o OLES a8 358 e lge Sl il slac ke
e 5 S o a el Sl S b e 3 b5
ool)3 e plomil (o oy IV ol Sk sl Sl 50
ol =iS Jehe ladde sinvitro Lyl 5y 8550
5 S Sladsbe LallS s S 5 Lol s Juli
SV Gl ll s e (SRea Gl slad e
! 535S Jske S G s sl G e
DA A] L5l AST bwrax

Jele SO s a8 Cul sl esls 0L 3 b S
55 Fob JFIs 5lST oo il il 5o edis cble
b e W55 5T (Gl slastadls s sl oY
5 2l Jhse 3l 4l L;Lac,.,.gsz > peroxynitrite
HTB-11 slad sher )3 o skl B lave 35 0ts W1 Jshee 550
Gl Says wblim e [Y=YY] ol Loyl shs
sl P 3 oSl ade | Gl sl Gl s 4
521y poSme] B o slol JIT S 5 0
354 ey g 53 IYY] das o (FAlS GeaSpun CAL -1y
Slalss Sy oI s(Chen) o Lw 5 Yoo A Jlo
S Do el d Mgt 036 ol s e e Sl 4l
s gl syl 53 s e L Hled &S A el
J5S 30 S 45 (HSP70) heat shock proteine 70 <o ..
Aas o falS 1y Col o 2l Cwb 4> oL Wl chaperone
[Y\V]

OV e V0 U Y50y S VO YL slachle s
Sla0s,s adsl glacls a1, S8 by Al b se

325

cadis glaclale Lol jan b g0 oslanal 5550 slac el
SOl e dle ols Olas el YE Sdo &0 (o gw s 32
Lol b ol 4 s sinl glaclale oled o
S0 a8l oSS Al 5wl pled ad g el 3 50
NV T VT sl bale Ll cias e 33 555 I
VL s e 0r glac bls jpa 0 i g b se
b p mio s p eSS slaml ) s ) gl S 5e 50
L amlinns ) Jobw S gLl 5 S 55 i
IS o, S L el 55 5y Sos slac Ll
50 b Sl oS3l (s 4 cn e s 55
eSS el eslstlisicn )5 Jab il 8l Olallls
e (g Vs VT 5T She slac ke
olymad 0,5 a0 C B b S s
U8 05,5 L anslie 3 5 358 0 odaline ) o s s s
5 ol bl (g s s 55el) (pbose sk
Ol ol adl S s Cuy 8 Jsb )5 (gols pae malS
Cble Lol an 05,5 53 Cun g Jsb Rl s Sl i
slacble o b anslie 53 g sy sl V50 gl YV
dsb falS jo 5l LAls L)y bl s 5ol
sl Laaslis po glasdl s Ly, b 58 S
e Vol s d sk ol s sws) sl lads
AL Gl s slachle L b anslis 53 b 5
e A1 e s il S s s
o L3l 0T 4 SVl oa oS Cale ol 035 STl
A 1 01 ol s SOl Gla s b 5 ok
05,5 Lanslie o cble cplaS ol i il s S
Cdled B 5l S el ke Ol e gLls xS
35 SVl shols ke S e Gl 5 S 5 5

S by g ble ol eaiS ILLL E Sl s oS

Journal of Iranian Anatomical Sciences, Vol 9, No 37, Winter 2012


www.SID.ir

326

5 oS 5 ) o 55 ST L ol e Ll 310l 8
NN el 368 Jb- s sl 1S (st
S as Gl S 5 Cous W s 55l
Cble sl w5 e S ol e a5 oL
S Lol i o i a8 e Ol (2 s 550!
b 305 1S pae gaad W5 5 Ik gl s
g s o Ve s M Cogllae gl kil 51 ol
Clea dyge SV Sy Ve Sl &S 23S et Ul e
b8 ol Gl dacys 5 dsb (Rl s OF LUls
555 GRS 593 (e S g DT 03 2.8 a8
Jsb Srals clean (b e SV 05 Son Vv ke Julia
53 T SRl s a5 ol als w8
Wl 2 g0 S 5 S 533 FerereS 5 e

Ol a4 OlpS e (b se 31 &S s o0 BLAS S
sled LB Gla JS55 5 00 e li SaS Jule S
23S eslanul PCYY slad s s RS

References

1. Tamaoki T, Nomoto H, Takahashi I, Kato Y,
Morimoto M, Tomita F. Staurosporine, a potent
inhibitor of phospholipid/Cat++-dependent protein
kinase. Biochem Biophys Res Commun 1986; 135:
397-402.

2. Thompson AF, Levin LA. Neurona differentiation
by analogs of staurosporine. Neurochem Int 2010;
56: 554-60.

3. Deshmukh M, Johnson EM. Staurosporine induced
neuronal death: multiple mechanisms and
methodological implications. Cell Death Differ
2000; 7: 250-61.

4. Rasouly D, Rahamim E, Lester D, Matsuda Y,

Lazarovici P. Staurosporine-induced  neurite

S 5 I e PYS

i 3 paclile S b s [V] &S e sles OLS G
‘.u)b)\féjﬁyjiﬁ \K })‘y}o}iu A w.- c.)jJ?;A).: S
o B gl 5 eSOu0S sbelsss o 1 Sass s A,
o= ol S Al Jeb il Bl e SV

[VE] &S e S 23 POYY L

o ble omldla s aas ol Sl PUPY| 1P

Slad s (oS 5 s Dl 2ol 31 0l () o) 2l
VSLSLA‘:’JALG DL J:.‘D)jﬁ Lol J)";dﬂ acela YE 095 3 PC\Y

23 GaeeS Sgiens S S ST (35 5 Lo ool
Dyt e S L 3 by 5 i ol Wl eole
Y slacdale s by e LUT ool a8 ol Jls s ol
Sl Gl s sl (e Sl el gl o e sSre
aS Jas o Ol asdlas ol cul (g sl Sl s
Wbl Laslis o oS glaclale 1 o) g s 52l

3 e 38l e e b g 4 B Y el

outgrowth in PC12 célls is in dependent of protein
kinase C inhibition. Mol Pharmacol 1992; 42: 35-43.

5. Tenconi B, Lesma E, DiGiulio AM, Gorio A. High
opioid doses inhibit whereas low doses enhance
neuritogenesis in PC12 cells. Dev Brain Res 1996;
94: 175-81.

6. Liu B, Qin L, Yan SN, Wilson BC, Liu Y, Hong
JS. Femtomolar concentrations of dynorphins
protect rat mesencephalic dopaminergic neurons
against inflammatory damage. J Pharmacol Exp
Ther 2001; 298: 1133-41.

7. Eisch AJ, Barro M, Schad CA, Self DW, Nestler
EJ. Opiates inhibit neurogenesis in the adult rat
hippocampus. Proc. Natl Acad Sci USA 2000; 97:

Qe gl MY aju‘ﬁjb‘glx‘@ﬁrﬁwjﬁ_&m


www.SID.ir

YTV PCAY bl o e 5l 5 b se

7579-84.

8. Opanashuk LA, Hauser KF. Opposing actions of

the EGF family and opioids: heparin binding-
epidermal growth factor (HB-EGF) protects mouse
cerebellar neuroblasts against the antiproliferative
effect of morphine. Brain Res 1998; 804: 87-94.

9. Sakaguchi M, Fujimori T, Satoh T, Satoh M,

10.

11.

12.

13.

14.

15.

Takeuchi M, Matsumura E. Effects of opioidson
neuronal survival in culture of embryonic chick
dorsal root ganglion neurons. Neurosci Lett 1999;
262: 17-20.
Prince JA, Oreland L. Staurosporine
differentiated human SHSY5Y neuroblastoma
cultures exhibit transient apoptosis and trophic
factor independence. Brain Res Bull 1997; 43:
515-23.
Regnn L, Ralets I, Hartz B, Bech M , Berezin A,
Berezin V, et al. A simple procedure for
guantification of neurite outgrowth based on
stereologicalprinciples. J Neurosci Method 2004;
100: 25-32.
Schumacher A, Arnhold S, Addicks K, Doerfler
W. Staurosporine is a potent activator of neuronal,
glia, and “CNS stem cell- like”
differentiation in murine embryonic stem cells.
Mol Cell Neurosci-2003; 23: 669-80.
Sanchez-Ramos JR, Sons' S, Kamath SG, Zigova

T, Willing A, Stedeford T, et al. Expressionof

heurosphere

neural markers in human umbilical cord blood.
Exp Neurol 2001; 171: 109-15.

Sadot E, Barg J, Rasouly D, Lazarovici P. Short-
and long-term mechanisms of tau regulation in
PC12 cells. J Cell Sci 1995;108: 2857-64.

Drubin DG., Feinstein SC., Shooter EM.,
Kirschner MW. Nerve growth factor-induced
neurite outgrowth in PC12 celsinvolves the

coordinate induction of microtubule assembly and

16.

17.

18.

19.

20.

21.

22.

23.

Journal of Iranian Anatomical Sciences, Vol 9, No 37, Winter 2012

327

assemblypromotingfactors. J Cell Biol 1985; 101:
1799-807.

Harburg GC, Hall FS, Harrist AV, Sora I, Uhl
GR, Eisch AJ. Knockout of the mu opioid
receptor enhances the survival of adult-generated
hippocampal granule cell neurons. Neuroscience
2007; 144. 77-87.

Chen Q, Cui J, Zhang Y, Yu LC. Prolonged
morphine application modulates Bax and Hsp70
levelsin primary rat-neurons. Neurosci Lett 2008;
441: 311-4.

Mao J, Sung B, Ji RR; Lim G. Neuronal apoptosis
associated with morphine tolerance: evidence for
an opioid-induced  neurotoxic mechanism. J
Neurosci 2002; 22: 7650-61.

Yoshida A, Tokuyama S, Iwamura T, Ueda H.
Opioid analgesic-induced apoptosis and caspase-
independent death in human lung carcinoma A549
cells. Int JMol Med 2000; 6: 329-35.

Singhal PC, Reddy K, Franki N, Sanwal V,
Gibbons N. Morphine induces splenocyte
apoptosis and enhanced MRNA expression of
cathepsin-B. Inflammation 1997; 21: 609-17.
Rambhia S, Mantione KJ, Stefano GB, Cadet P.
Morphine modulation of the ubiquitin—proteasome
complex is neuroprotective effects. Neuroscie
2005; 11: 386-96.

Kim MS, Cheong YP, So HS, Lee KM, Kim TY,
Oh J, et al. Protective effects of morphine in
peroxynitrite-induced apoptosis of primary rat
neonatal astrocytes. potential involvement of G
protein and phosphatidylinositol 3-kinase (PI3
kinase). Biochem Pharmacol 2001; 61: 779-86.
Pak T, Cadet P, Mantione KJ, Stefano GB.
Morphine via nitric oxide modulates beta-amyloid
metabolism: a novel protective mechanism for
Alzheimer's disease. Med Sci Monit 2005; 11:


www.SID.ir

328 Ot 5 15 e FYA

357-66. morphine increase neurite outgrowth in cultured rat
24. Brailoiu E, Hoard J, Brailoiu GC, Chi M, spinal cord and cerebral cortical heurons. Neurosci
Godbolde R, Dun NJ. Ultralow concentrations of Lett 2004; 365: 10-13.

Qe gl MY aju‘ﬁjb‘glx‘@ﬁrﬁwjﬁ_&m


www.SID.ir

