[ Downloaded from journals.tums.ac.ir on 2026-06-18 ]

FEF=T0- AV (i F o slase £ 50 iilogs oS psle ol€itils 1 Sib jy 0uSabil 4o

(SS-ES-1) Loss)l.w &9099% )‘ o ‘_Aslw 03, c.i.l ‘:3'9)‘3 Ww 9 ;ﬁs axdlbo ‘.\,\)93

LEELEN

- %

3 Sl s glaes, ol ULz 5 0358 lasge s n Sy 5SS bosSole Sy s g s
035 SL sl b sl o K 1y Ly gn g5 ol 0550 g slaair andllas & sl odd A5 0315l ol gla 08
GMSPUSSESL b L oS s S Wy dla V7 (s o Sy b LS ol s 305 5 i Johoo
5 ol asdllas ps Uleds Sl atv s Doy o an 5L A S i 0sSUSS-ES-1 sl s s S
ps 1V 5l DMEM oS Jas 55 ko CoiS sy B0 355 0 (2155 SSESL slad b sla S5
IV Gl b o il 53 o i il Joe 3 dls Ve et ml 1 e 53 85 Sa Ve (658 i
S sl gazmn Sl esliul L Joho o3, ool sla Sy anllae s ploil 31 S il 4z )3 TV (sles 53 oSSl
3 3 s sl Sl i A ol ol s b JUSIS 5 JB IS e slagsaly 5T
Sy el 15 S 58050 Sla Sl Coso 4 g edd et MTT i g,y b (G305 A slasyls
Db S Y L Do i S Cd 58 5 S S lad sl Juld SSESL e 0, (G555
plos Ciomen 5 oMb s, s (S st KKIBT P53 (CDYY (Slacplis i 1 5 g ganh siomn sina] (5500180
s d sl s B cawlas Wd e 1dCB0 sla 255l aly sls GLaS Jsku es, (pl 53 |, GFAP .55 5 Oby
O35 3o S 33 (O VEAYIM) e S5 OF Jis 4 408 assls olas (Y /V picomole) - w5l
Sla S g pSams s S 15 C/PVETOUM) 5 s 5 (/8T /YAUM) L35 51 (+/+ Ok e /4 Ym)
Sssham e s sl Ayl Sldlas Jue Olge w1 sk osy ol SSESL Jokuwosy 3,5 4 jamis

Sl e LSl Sy sl ge 5 il

P53 (CD99 «iuadld 55 5 ¢yl S smen ¢ Jghos 35 o sS 5l K550 S gubelS” iladsS”

33l plete A 51 el aasl 5005 0l S50 50

Sussm slasses e coulayng ol Sas 0 pled a3

TOldar s dre sl 40 e
\ o
Y“_S)v\-&-hﬂ. | o> 4&}4_‘)‘% O‘J{‘

fdf IJZ:AYchy uﬁ"> Lo

ALl pple sl ¢ iliiCany 05,8 )
Ol S el

oLl oS el ple i S0 —T
oS Sy psle

e ol Ole S (o) i S0 =N
oS Sy

oS 20l Jigy Mo fllsy aplbyy lb 6 =7

S0 ST g ol 0l S e ptonn oy 5
+41Y14940YF - dls Al S Slael oo Clidos
email: Srajabalian@yahoo.com

douds

SOl o Sa b | EWINg’s sarcoma) oSl S s s

5 Sl el 2 Ol e i e e sk Ll LSl
Bl plas 5 S8 0,5 sladsle Ll T e,
S lsS Ky gs osl sl cla,ge 55 517AD 30> ol
B F PU N Sy IRV SO Ny AT P RPN
LS s Sousg 0lays lp ol 5msly 5 Sls ad o | >
Slanls Sl oS 5 bl Sl et Glageds 35 i

=N e (EtOpOSide) A5, 651 (Vineristine) o Ko

e U5 go VL b e 8 opl p et Ao s sl DL Y 5l
g S (LA RCI Y W g I S PN W N P S P
el o sdalice OLdie Y0 3 Ol sl e 5 ol el
(Sl SlasSile Syng 09,5 a5l s g5 cnl ol gl
sl S 35815, 5 Gy 50 55 5 Sl L=
(Peripheral Primitive Neuroectodermal Tumor; pPNET) ,lz.>s

jv_i...\:JSJ_Jaa)l o)bﬁL?'- uﬁ'du)}»y .C,\_..a‘e.)._.ig}cg.\f._?

VIAY 1 o F o)los 7 0,90 oyl o555 pale olCilsy o iy 0dSils aloes


https://journals.tums.ac.ir/tumj/article-1-607-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-18 ]

YYY (SS-ES-1) LosS, lew &;!J\}:u‘}/,l:lq_ad‘}lw oy S gl g.:uuLuaj‘_j_j_.u L2V /RN Py

(oSS s D99 Fibrillary  Acidic  Protein  (GFAP)
3o LKIB7 5 P53 )58 0l S sS 5 i (b 5

Sladslo (50l Conl pamar LD ) 2 o S o]
Cisplatin, Etoposide (s s,s J_5 53l s «—= SSES-L

A& oLl Doxorubicin s Vinblastine, Vincristine

0 ORI

Cwd 355 @l Ly oS 55 17 (g s anlllas 55 sl

352y A b (Sl S 5, S aarl e Ol slen 4
Loy S SLEs8 oS om el s 1 03,28 gles
D e S g U w4 e b OLE o 8 gl 4 5 S
b il el gl 5 sl sl il G 5
= 3 besSolw Sssn 1 o255 opale S5 I 5L s oo
el alsl s 5 ol e S sl 3l el PPNET
slasbas b de 55 515 ol iaaly 5 Sl ed g
ol Sy Jds e ol Sl o ol R Slew B4
CiS 5 SSESL sl en, sl iS5 Jsha os, A5 g
G Sl slie Loyl Sups o305 b 450 45
g Ol S lacl pyle Slidias S e 53 b V7 (0 4 Glata
wars b Os sy 25 00 S3P5L e pald Ll el
b 35 ol Sl &l sl 03 LS 5l K55 CDO9 L
&QMQW}\mQLA.&;ﬁJEM@@bJQw
ClS e 5o Sl Sladad A e B S e e 50 U
A 53 Al o (g5lS i o e U+ (5L DMEM
S ) (il gl o 53 0 555 V0 s ke
23 S heeSIes Aoy Sda Sl el b e jtnal] 5s (S
ol sl lacainS s (ol sl Sl a3 TV (sl
S8 558 gladshe 5l alees g 5 Cawdls i ad glad sl
CiS Le Lingy Joate S mha 4l )50 4 S 0
Ll do s S b Al G sn Sl S ) 4 p Sl
23S o3lied sy 3l edd el oS 2 a5l ke
Ao 53 0 S5 S Yo dloe b s b e il kate o
) A sl oKLl sles 3 Cele 53 e 4 sl Gk

P el el ST i s iy done

VYA o F oylo o £5 0,50 5 Ky pple olSils o 550 ouatils aloee

Lol 5 IS 5 (DOXOrUbICIND e 55 5.5 55 «(Cisplatin)
Slapsssas S 5> alrals el Jylaz (Cyclofosfamide)
TAD 31 e o3 1(11,22) (624,012) o) po 4 YY 50N oslecs
a2l salis LSl S s s sl o8 20l e
O3 LYY ol pias S s BWS O plosl G obrals
slaml g Colg o 4 )Y oplad psises S i FLIL
Ols=e 4 G (s gy Aslonil s EWS-FLIL S 50 855 2
Omls L0 3l oM psas b s e S s o sias S
el s SIS i s s Jlis a ) ety 35 s
sdd 518 LSl Kuss glayse s doys 4t BAD 45> CD99
ol SISl pasis ol Larli sl b s S ol

X

Nl sy Sas55 plad 4 i Tasb 0 Opemn L sa g
53CD57 5 o3 gl S-100 55 s cedids ) 5 cmas 035
sy man i et WSl S slaspe
plad g ae EMA) Jlagl Jla sl 55 5 sl S e
sl edd 1S L se cal ) s s s I |
F553 05 ki Oly e i) 5B I 55 pB3 S pdls s o
5 P53 03 53 Osmlige IS o o 5 ) Sl 5 Jshe A s
PGS B gl 53 abs e (s e 3 Shes s IOl
sl eSSl Gl Sk slaes; a5 0l Tl e
b Glaes,y Ll Slas 5 (ol Conal Sl (65058 sl
S CiS slaka e 53 1) Ly (S5 s S e
Ll sla By 4 sl Ol andllas 5wl L0
L e (2l 51 ol Side @y 5o ol o35 gl |y Slass
CiS e s Gl glad e addlae Jol> Ol t\fl
Sosg slayses 3lods dd g Sl osy S sl ool
GO [ A EUE G PNV P I DR R X g P I
Susg 3l Jw o3, Jlgr L 3525 (ATCC) LS ol sudomto
S Slres; i am e A8 pl b das e DL ) LS e
ol A sy ;503 S s p 5 0350 Nl by ol )
ol S e al 53 1 Oleys o Ly pe sl ey 5
Sleded g doder Jobw o3, SKola S o p 4 o
SS-ES- lad s oale 3515 5 oo SSES-L oL L LosS sl Sy s

Glial JULJS sl glardy (gl 85 o s> 4 a5 L1


https://journals.tums.ac.ir/tumj/article-1-607-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-18 ]

OblSas 5 sliol w50 YYY

L i T s a aabsl 3 5 o 4 4S5 8 a5
A5 3k Cose 53 ke el (LA 5l streptavidin-HRP
U i Sde o ad sl o A3 52203 PBS L 45 o a0
LAl 4 SCOIDAB (5505 S L adds o3

(L;fA_M)Lag;éﬁgug@gipu%oggﬁ
Vo o o ek S slen U wine (650015 5 5 0k onls pinad
e L hie OT L ptns 5l g sl Y 8 S el 36
S Ll A 0l by e s g gl o s
O3l Jole pled s (e S (Soslmar 5 o1y
el 0 B sladlly 53 L iy Bl G

Cisplatin, slag,ls au SS-ES-1 Jsbw o3 sl oy
L 4> o -l :Doxorubicin s Vincristine Etoposide, Vinblastine
4 o slacabs e il s sl MTT i i)
e 0 0S5 S Yo e 5l s S Ve L sl i
Sl 5 it s 3 0 jslrs Sl SO e w3 L
5 e 53 e 130T Jilan S5k 0l s e 3
s Sen Ve g 35 5 Al 58 s glaci s
et S e Sy 5 A Sl e 0503 O el s
03558 Ll i laie OF Cly el el 4.5 5 4 S
b oe 53 Lagls e LS (e 0ol sl plast 51 g
Sl i a g)ls S35 o 51 ads S 00 s S s LS
2248 S s Lagyls olg clle Co g s )l el
O el i) IS gl s B is ol ol ) ) Jlasel
Sy b 33l oy Saly b oy S S lame 25 S
OLL 31 e o 4 sSTl skl Jal s s s cele VY oo
5ot LSl Salr o o MTT Jglos 25 Soe ¥ o0 gl s
Lo Sal S o DL 3 2 50 sl S e 4
S Ve et el OBl b 5 el adss T
L lacslalr SO Gl s LS > S &y 50 4 DMSO
e plas s e 200 FAY e Jgb s 15l o oSy
Al S5 L A BBla O e

Lyaasls

g bl S lad o (Sl 5 (S5 e Do sat

Sl esleul Ly JelS DMEM iiS Laes 53 SS-ES-1 (glad ghos L)

3 Ch—u—‘ 14r 4 S glad> o ;3 SSES-1 gladw clis s
TS Sl 4 Lo /Y ey 5 Jsloee s UL 5 e
ol S ol WV ke 3 SSESL (slad b Lk oo uiSTs
5 it s i Sy ol S glakesee j5 A e A0 51 R
53DMSO 7+ (gl JalS i s 55 STy a3 bad sl
A 6 S GLA <l
S sy s SS-ES-L Sk 03y andh siees goas] dnlllas
SS- sladslo 53 sl S 5 Coadld 5,4 GFAP, Ki67, p53
A&, » Avidin— biotin Immunoperoxidase s, L ES-1
S 5Leils DAKO SliaS 5l oan st 55 goul oS 5 Lnesl &
L raites YO slacaly 58 50 bl sk s i (ool =
S e A et T iy o retile S b 4 gle s
Dtk A 0% 0SS Y sl Sl Al S Yo L
ks s d b cele Sl e b Cole SO Ode 4
ey lateh 5 A2 pinnd ol ke OTLSeh S e 5 el
G BT glos 53 K550 ehaw O S gy sl 5
2> J Ok S sbne v O el s s S
S s S T A g Ll S e s n) e
Oy OLa3 U ooy 5 A asy )y Lacay 58 50 40 0 ol e
SO bl oyl 3 el 25 e 4 e 4 Lad sk
seld Lol Lo 4 o8 i L 1) e 1/0 o1 .0
0 3l 5SSO 51 s i 801 el FY e 4 Lo
A Oyl 1Y sl 5w Jle ULPBS L gl 31y J sk &Y
233 V0 Do ay aslsl n oo el Ad S8 adds VDl
ol oyl a5 51 ey A 0l gy LY (658 0 T L
3055 ) =V 8l S e JUSIS e slassl T L sl
GFAP (o ijlw SLaS alwgas oslanal (gl 5 edd (33,) Coadld
55 et So e 4 (V =V ) KIBT 5 (V=) e )pE3 () =V e e)
e IS 55 S ¥ s 4SOl Sl s Sl e
A 4 SSIPBS L adsl polanstl (63b 5T L 0 el ST slr 4
D304 ot g geaa) O 53T 8l 5SSO 0L 51 ey
Jedlly giws 4 4= 5 L Avidin— biotin Immunoperoxidase
ool w adshe S o g s S sl oS ol PP

3T L ol o Do 4y s (05558 AenSTy b adids

VPAY o F o )lais o BF 0,90 15 Kby pale olSetils o Ky oaSCiils aloea


https://journals.tums.ac.ir/tumj/article-1-607-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-18 ]

Y¥o (SS-ES-1) LosS Lles Siyg g 5 wan (Aslew 60y S gold cocslean 5 (S g wllbo w5

sladsbu v o wan 3 1,58 555 0 a5 ) sl
do3 Ao 3GFAP (55, (2B IS5) sl DL el (550l S
sl eals Qi JS12) i sdalie o (5500l lad s
ol 55l S5 4S8 g aosesl ples L3 e J 28 (S
o] Pl e gten g Sl se3T s OLEs | s g g
s S edalie lie mls 5 B LSS il slajlaly s Sk
Vinblastine, Cisplatin sla s,ls au SS-ES-1 slad sho Coslm
o s 03, Tl :Etoposide s Doxorubicin, Vincristine,
Doxorubicin Cisplatin s, s« 5 45 (55,05 F— «— SS-ES1

s~ MTTassay %4, L Vinblastine ; Etoposide, Vincristine

120

——¥inblastine
100 4 —o—inctistinge
—— Doxorubicin
804 —s— Cisplatin
—— Ftoposide

.
(=1
1

“Wiability (% of control)
(=)
)

[
[=1
1

D T T T T T T 1
1E-06 1E-05 0.0001 0.000 001 04 1

Drug concentration

Sl (§ 599 2 Loy ls 4 SSES-1 slad s Comlo 1) — 15 903
(O 90 3mS 93 et S 9 (ol g Sl g,l5 4 SSES- glad s
R A SSESL (slad sh A () MTT 95 b L1550 551 5 o e
st 99 35 33 (it S 9 9 A3l O Mg 4 1) Sl

b B K g sl Sl (b e 3 il 51 Y

VEAY i oF 0,las « 5 0,90 o5l (S pale olSiily o (K gy 0uSCiily dlzes

B

GO PRI R VS W R P S FA K-SRV SRS VR VPR - P V- SRS PR
u)wcuﬂ@ugxuxu}fuwx%%yg
Ot S el s 48 Sy 50 53 (A SE) L S s
A a4 Cias Ll Loes 25 gles s s 4 e Sk
s, b 53 SSESL slad sl 5555 (1B ISL3E) Lad e
L e R el
B 5> o aln oS85 1 Jhe o 5l gl a3 atn oS
s 0o Gl e 5o sk Slpa ¥or B0 e) sl 0 gds a
T 3 o s A S e e B YO S e s Sl
[N P RCWTICW U VA WINPR R VAL TS
5 i edalis Ladshe (55058550 03 (S omid sdate glaiss
Qe 5l i U 1 5 5 ans, Ul SSES-L ke s, 055
Db s ety sladshe wo s ol 05 S b Jlse CiS
5 5SS OLSGl jal pl oS 50 780 51 i e 5 o 23S
slomil 5 o3 5 S o Ol s a1y nd sk cnl Sl eslind
Lo s /0 e 3 gl O TI0 slas L Lad sk
slazl 5103 ,8 2l Sl ey 5 3 8 el dbs o 55 slexs]
OLas Ly Ladslew 51780 51 i el b 0L 5 &G, b (550005
Gl 3l e st sl S0 5051 1 e s sl gl 3l
Cedpa b oSy S s calihs b0l 53 gl O e
5O lie 55 5 SIS s (gyslaer il lse s
DS A JSKE) s sdalie LGk 3l as s ds sl i
JSE) i sdalie ad sl 5170 51 e Dl s 53 (5518 55
Ao 3 A Sl e e g 53 Ciedd g 5 (s s~ (2B
Ao aen 3 KIBT (glanea 55 5 .2C K2) i Sl ad gho
@S (@D JS8) A sdalie 0 Gl S, slad s 51 s
(iS lae 53 SS-ES1 5lad g (55558550 1) - JSS
Db 1y ad e Al 0 5 558500 (A) K
O g ol 53 B s das s DL geme o2
it JLail b &S S8 55 8 ke slaes s D)0
(B)J&&.umwaumxaﬁw&c&“q
oot gy S 3 15 lad gl A 0 g 5 (554 485 50
4 Sondy nl 53 bad g das e DL 0 sy b es
LSS (S IS 4l 4 sl S g0

At b A e edalie S


https://journals.tums.ac.ir/tumj/article-1-607-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-18 ]

OblSas 5 sliol w50 A\

o Gl oo 5l (s3date 3)lge Sos pudis "l T
G3S 1 Il Yo 5 Yame Ohloy sy 5 g 4B o)l 5
o ASKIN (ls g0 55 o L aS Lajse s Sles S cul s S
55l (S0 S S a5 L s e el
Clnspay osl il 3 t(1L, 22) (Q24,G12) & peelS el 5 5
A5 oy (Sl TS e 1B LSl S

I

Yi-YYy

el 0l 5058 ASKIN (slage 55 31 el
03, So i 5 S Psse  Shs ol addlas s

SS-ESL oL L LesSil Sy ysms 5l ol W55 L Sl
3 e B 0350 15 s5a 8 Samdse (S50 m0ls pslal A )
Conds 33 Bsb ysny it gl als 0L Jlagy s B & Joaie
3 ol Ozl C3b Sl sl (S 30585 250 0 e il
Sl Susp Al an S L sl e bl 5L
wslite (K585 s Sl Gl ol 5 Sl
= s S e L s Gl 8 e nl bt
JB 35l snly pslas 55 a8 Conl ol o ol S 53 Ol gl 3L
sl Al asg L sl A_,JLhwam.c,_wlu.acs..;u
Ol Hse s ssbme ladl sl o 25 b S0 i (S350

YUY O N PO I APV PP KPR (FES IR PR

g Siegh :

& .:3

.'6‘—“0—:‘-;3;4 €D99 Lis S 5 SIS g Y — IS
Slamr STy 5 5 1S et 9 S, 8 (oo g
e g g3 gl 595 Ly SS-ES1 (glad g ;3 Ki67 9 P53
ol dad e oDy g sLES 53 1, CDYY ) s (A) JSSS

23 2,5 5 Gl S s GRS oS 4 (O 5 B

=55 A ®) 5D s slas SSEST lad s oDy o 3
5 dbd g 4sen )3 P53 g Ki6T Gl At p ) s
(XF40) oS Sl b i) (550155, () 5 (B) () usboas s

SS-ES-1 slad s 1) Coow oy 2is Vinblasting (505 .5
eSS N s\ gl s Je al) S Sose 4 ol OLE
LS I8 A S S ITY VP S S sl md e o
ss Vineristing (g 5515 (Y s s3) (IC50=YZ+/Vpicomole) 3L
2345 om0 S Sl Sl pss 4
o b s ol sl e 53 p SEL N 5 e glacile
(IC50=+/¥£+ /N YNM) sl ialS ds 3 V8 VY & s 5
S g a8 S 5l g 45 e 55 Doxorubicin s s
88 ladsbu iy 2o 53 0 S5 Sa /0) 50/ L pslns
sls falS J,m8 4 Cand Ao 3 YA 5 AY/0 S 5 4 | ESAL
5V L sl 53 SS-ES-1 glad g Ay (ICB0="/+0F+/+ Y UM)
ol talS w3 Y7 5 AP Cisplatin iz e 53 ¢ S5 Ses /)
& s Coraw EtOpOside (55505 pooman (ICB0=+/#VE/YOUM)
5,5 Jwel SS-ES-1 slad s . Cisplatin L ali_

(IC50="/7¥x+/YAUM)

IO

‘MbﬁeﬁwwyﬂWJ&jS}J;m}Jg 6[-&()‘7\”4)‘

VEAV 5 oF o)las o £7 0,55 i oK gl olStily o 555 oaCiils aloee



https://journals.tums.ac.ir/tumj/article-1-607-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-18 ]

YYvV (SS-ES-1) LosS, lew &;!J\}:u‘}/,l:lq_ad‘}lw oy S gl g.:uuLuaj‘_j_j_.u L2V /RN Py

L o S0s s «pizman |3 S 35155 (duas e OLES |, P53
Sl oe s V8 551, P53 4l il Ol DO7 (gL sl 51 eslinal
s Sl s o sl L LSl S e TV
Pt s e 355 LPB3 (8 4l 15 Ol addlles an
el 035 ol an Jley e Jsb a8 5 Oless 4 e il
Slod F Sus ki welsl s 5 Al s e Lo addlae jles
Lo ol o 3 a3 g ol 28 el o
L1LP53 s med 3 Shas pie Koo s S a5 L
S5 $ m Shpiy 5 Olays Sl adllle Sl fuly pus
Slaysess Olys ool a8l 5l Sl el ol o Las
Sl SIS 05 a5l L pl pl el LSl S5
Sl ot Glagls Sl s il 4 | SSES-T slad
Ol (gl oslil ag a5 L Lagyls 003 S oy s Ol e
Sl e el G SUS 5 LesSole S laose s
5l cwiles 32,k 51 Vincristine s Vinblastine glaas JSIT . s
D3 Baa ) S slad s Lad 555,500 O sl 32 o
s Etoposide, Doxorubicin sl s ls Jslow Coaw das s
233 0 JLelDNA & ol 3 b 5l Cisplatin

3 6;3_@1 A= 3 Gl g B conle> SS-ESL slad ghe
s Vincristing (g o515 .4Ssls OLis Vinblasting (g 50s 4 2 e
bl s 58 S 5 S Syl o Jleb g 4 e
cdlad o mios 5 5« Cisplatin 5 Etoposide, Doxorubicin
Sl s S sl QLS SS-ES-1 el s ol 5o 1) SnS 5 sl
Vinblastine s 1> 4w o Jld J5 S gs {,M_.,KA i
=5 KB-3 sladsl c.is 5 |, Etoposide s Doxorubicin,
GLasls Coane P53 s 5y reb e (b anllas 53 s S
4S (G sw 4 el osls 21581 |, Etoposide s Doxorubicin
el al 2alS Lagyls ) el P53 03 S b b b Ole s
Caames PB3 (5 5y S dld caalllas (e o 4SSl a5 LI
S s s ol 03,8 dad 8 L Olejen 5 sl 2alS |, Vinblastine
O G mll war S Ll ple Sl asl 1B 55l Cve
e slie 5 Vinblastine 4, SS-ES-1 sladshu ax 55 |6 Conle>
4 Ol o 1, Cisplatin 5 Etoposide (sl g,ls 4 bad g ol ol

s 03, ol axdlas b wls pS3 b > s e s

VYA o F oylo o £5 0,50 5 Ky pple olSils o 550 ouatils aloee

31 deo,3 80 Sl i 53 CD99 lie s n VL e o
s ol el e 1S L Sile S sl e
s oml pais Gl ol gla a5l S Ulpe w8
sLid 55 15,CD99 (VU [y Lo ol ol - oo L g5
313 0Lz SS-ES-L (glad s

S lres; 53 1,CD99 DLy rdizms bo il b Stalen
T ales 1S 3l LSl S slasses Sl eds A
slads Slalo glals o 5l Casdlds) 5 5 o) S st
Ladlns ol S35 pass 53 o8 i a5 Jldi
03) 53 1) S gn 5 5 1S s Ol Lo L L0005 5,08
L Laddew ol dldislyy o Lo 408 515 0L SS-ES-T b
L olS besee 53 SSES-L sladsl fioman AS o ol
Slassesi Aals 0L G5 el Jshe saces 5 S 2eS
352 Lo gSly, s plad i S5 gla S5 LPPNET
Shlacadlds, s dibe S50 sla,SHbe Ol 5 mae Glala, s
Vi e asia b Sl S lasse s ool il

DS sl at Lt o e Lo s | Sisles
slaes; po 1y Cedldgs 5 ol S B San5 5 JWG
M8 S LSl S sl e Sl etd M5 sk
03 O B el St 8 (glanea SILLL 55, Ki67
S GL 55 el 53 K o ST o 5505 S glad sl
5> 54l R 0T 0L G2 58 slasl s 5 5580 als Jshu
Aoy o Sl 4 M 56

o D gd e A s S e 4 MG Slesl o KIBT (5
Spd g el B e GL glanl GO el js &S 5 5
S0l Glp e 2l Olge 4 1 KIBT (55 5 G5 s S
sy e il el 6, e Jsha ST 0, LG
il 4 sls OLEsS SSES-L glad g axen 5 |, Ki67 ates
@bl s e lis |y Ladshw ool 55 5 us, YU
8S- sladslw s 53 1, PS3 (5 YL 0L DOT JU4IS 55
o3l b pioes 5105 S G ol cpl b Stalas sl 0L ES-L
00 3l g id 53 1, P53 4l ils sl Olo DO7 (gsb sl
s adlae 3 05,8 pen sl 0L LSl Ksg e

O VL Ol &S playse s 53 1, P53 05 4Bl gl ge JSKE


https://journals.tums.ac.ir/tumj/article-1-607-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-18 ]

Badinloo M. et al. YYA

Sl S Olge 4 Ll s o sllae STy 5 (3lue 3 Ol &
Byt e Sl S glasse s @5 Ol Sl
5 Ul s ol S 5 Sl eSS Slals
NG {\;u‘ J= BE g;)'l""d 5] g)'f-‘ J:L;?.';')

References

1. Riggi N, Stamenkovic I. The Biology of Ewing sarcoma. Cancer
Lett 2007; 254: 1-10.

2. de Alava E, Gerald WL. Molecular biology of the Ewing's
sarcoma/primitive neuroectodermal tumor family. J Clin Oncol
2000; 18: 204-13.

3. Carvajal R, Meyers P. Ewing's sarcoma and primitive
neuroectodermal family of tumors. Hematol Oncol Clin North
Am 2005; 19: 501-25.

4. Carpentieri DF, Qualman SJ, Bowen J, Krausz T, Marchevsky
A, Dickman PS; Cancer Committee, College of American
Pathologists. Protocol for the examination of specimens from
pediatric and adult patients with osseous and extraosseous ewing
sarcoma family of tumors, including peripheral primitive
neuroectodermal tumor and ewing sarcoma. Arch Pathol Lab
Med 2005; 129: 866-73.

5. Bacci G, Ferrari S, Longhi A, Donati D, De Paolis M, Forni C,
et al. Therapy and survival after recurrence of Ewing's tumors:
the Rizzoli experience in 195 patients treated with adjuvant and
neoadjuvant chemotherapy from 1979 to 1997. Ann Oncol 2003;
14: 1654-9.

6. Pinkerton CR, Bataillard A, Guillo S, Oberlin O, Fervers B,
Philip T. Treatment strategies for metastatic Ewing's sarcoma.
Eur J Cancer 2001; 37: 1338-44.

7. Ambros IM, Ambros PF, Strehl S, Kovar H, Gadner H, Salzer-
Kuntschik M. MIC2 is a specific marker for Ewing's sarcoma
and peripheral primitive neuroectodermal tumors. Evidence for a
common histogenesis of Ewing's sarcoma and peripheral
primitive neuroectodermal tumors from MIC2 expression and
specific chromosome aberration. Cancer 1991; 67: 1886-93.

8. Perlman EJ, Dickman PS, Askin FB, Grier HE, Miser JS, Link
MP. Ewing's sarcoma: routine diagnostic utilization of MIC2
analysis: a Pediatric Oncology Group/Children's Cancer Group
Intergroup Study. Hum Pathol 1994; 25: 304-7.

9. Linnoila RI, Tsokos M, Triche TJ, Marangos PJ, Chandra RS.
Evidence for neural origin and PAS-positive variants of the
malignant small cell tumor of thoracopulmonary region (*Askin
tumor"). Am J Surg Pathol 1986; 10: 124-33.

10. Fletcher CDM, Unni K, Mertens F. World Health Organization
Classification of Tumors: Pathology and Genetics of Tumors of
Soft Tissue and Bone, 2003.

11. Srivastava A, Rosenberg AE, Selig M, Rubin BP, Nielsen GP.
Keratin-positive Ewing's sarcoma: an ultrastructural study of 12
cases. Int J Surg Pathol 2005; 13: 43-50.

12. Gu M, Antonescu CR, Guiter G, Huvos AG, Ladanyi M,
Zakowski MF. Cytokeratin immunoreactivity in Ewing's
sarcoma: prevalence in 50 cases confirmed by molecular
diagnostic studies. Am J Surg Pathol 2000; 24: 410-6.

13. Vakar-Lépez F, Ayala AG, Raymond AK, Czerniak B.
Epithelial ~ Phenotype in  Ewing's  Sarcoma/Primitive
Neuroectodermal Tumor. Int J Surg Pathol 2000; 8: 59-65.

14. Fuster JJ, Sanz-Gonzélez SM, Moll UM, Andrés V. Classic and
novel roles of p53: prospects for anticancer therapy. Trends Mol
Med 2007; 13: 192-9.

15. Homma C, Kaneko Y, Sekine K, Hara S, Hata J, Sakurai M.
Establishment and characterization of a small round cell sarcoma
cell line, SCCH-196, with t(11;22)(q24;g12). Jpn J Cancer Res
1989; 80: 861-5.

LS sle Kosp slagse s o3l gl 51l Jsko oo, |, SS-ES-1
23 adsl S &S w5 SSESD sl sk o)l Sl

4y LSSES-L Jgluony ) 00 sled g bdgh pl Ll

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Moritake H, Sugimoto T, Kuroda H, Hidaka F, Takahashi Y,
Tsuneyoshi M, et al. Newly established Askin tumor cell line and
overexpression of focal adhesion kinase in Ewing sarcoma family of
tumors cell lines. Cancer Genet Cytogenet 2003; 146: 102-9.
Metwaly H, Cheng J, Maruyama S, Ohshiro K, Suzuki I, Hoshina Y,
et al. Establishment and characterization of new cell lines derived
from melanotic neuroectodermal tumor of infancy arising in the
mandible. Pathol Int 2005; 55: 331-42.

Mosmann T. Rapid colorimetric assay for cellular growth and
survival: application to proliferation and cytotoxicity assays. J
Immunol Methods 1983; 65: 55-63.

Amir G, Issakov J, Meller I, Sucher E, Peyser A, Cohen 1J, et al.
Expression of p53 gene product and cell proliferation marker Ki-67
in Ewing's sarcoma: correlation with clinical outcome. Hum Pathol
2002; 33: 170-4.

Askin FB, Rosai J, Sibley RK, Dehner LP, McAlister WH.
Malignant small cell tumor of the thoracopulmonary region in
childhood: a distinctive clinicopathologic entity of uncertain
histogenesis. Cancer 1979; 43: 2438-51.

Manshani N, Jones M, Graham A, Davis R. Peripheral primitive
neuroectodermal tumour of the pleura: case report and literature
review. Int J Clin Pract 2007; [Epub ahead of print].

Tsuji S, Hisaoka M, Morimitsu Y, Hashimoto H, Jimi A, Watanabe
J, et al. Peripheral primitive neuroectodermal tumour of the lung:
report of two cases. Histopathology 1998; 33: 369-74.
Takagi-Takahashi Y, Shijubo N, Yamada G, Saitoh E, Sawada K,
Ohnishi T, et al. Peripheral primitive neuroectodermal tumor of the
chest wall of a 69-year-old man. Intern Med 2004; 43: 578-81.

Fujii Y, Hongo T, Nakagawa Y, Nasuda K, Mizuno Y, lgarashi Y, et
al. Cell culture of small round cell tumor originating in the
thoracopulmonary region. Evidence for derivation from a primitive
pluripotent cell. Cancer 1989; 64: 43-51.

Kodama K, Doi O, Higashiyama M, Mori Y, Horai T, Tateishi R, et
al. Establishment and characterization of a new Ewing's sarcoma cell
line. Cancer Genet Cytogenet 1991; 57: 19-30.

Hatori M, Doi H, Watanabe M, Sasano H, Hosaka M, Kotajima S, et
al. Establishment and characterization of a clonal human
extraskeletal Ewing's sarcoma cell line, EES1. Tohoku J Exp Med
2006; 210: 221-30.

Hara S, Adachi Y, Kaneko Y, Fujimoto J, Hata J. Evidence for
heterogeneous groups of neuronal differentiation of Ewing's
sarcoma. Br J Cancer 1991, 64: 1025-30.

Fukushige T, Nagoshi M, Hachitanda Y, Ueno T, Zaizen Y, Suita S,
et al. Establishment and characterization of a cell line of congenital
primitive neuroectodermal tumor of soft tissue. Virchows Arch B
Cell Pathol Incl Mol Pathol 1992; 62: 159-66.

Llombart-Bosch A, Carda C, Peydro-Olaya A, Noguera R, Perez-
Bacete M, Pellin A, et al. Soft tissue Ewing's sarcoma.
Characterization in established cultures and xenografts with
evidence of a neuroectodermic phenotype. Cancer 1990; 66: 2589-
601.

Gerdes J, Lemke H, Baisch H, Wacker HH, Schwab U, Stein H. Cell
cycle analysis of a cell proliferation-associated human nuclear
antigen defined by the monoclonal antibody Ki-67. J Immunol 1984;
133:1710-5.

VPAY o F o )lais o BF 0,90 15 Kby pale olSetils o Ky oaSCiils aloea


https://journals.tums.ac.ir/tumj/article-1-607-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-18 ]

Y¥a Establishment, characterization and drug sensitivity of a new Ewing’s sarcoma cell line (SS-ES-1)

31. de Alava E, Antonescu CR, Panizo A, Leung D, Meyers PA,
Huvos AG, et al. Prognostic impact of P53 status in Ewing
sarcoma. Cancer 2000; 89: 783-92.

32. Huang HY, lllei PB, Zhao Z, Mazumdar M, Huvos AG, Healey
JH, et al. Ewing sarcomas with p53 mutation or p16/pl4ARF
homozygous deletion: a highly lethal subset associated with poor
chemoresponse. J Clin Oncol 2005; 23: 548-58.

VFAY i oF o,las o 57 0,30 et Kby pole olSitils o iy oaSCiils aloeo

33. Brantley-Finley C, Lyle CS, Du L, Goodwin ME, Hall T, Szwedo D,
et al. The JINK, ERK and p53 pathways play distinct

roles in apoptosis mediated by the antitumor agents vinblastine,

doxorubicin, and etoposide. Biochem Pharmacol 2003; 66: 459-69.


https://journals.tums.ac.ir/tumj/article-1-607-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-18 ]

Tehran University Medical Journal; Vol. 66, No. 4, July 2008: 242-250

Establishment, characterization and drug sensitivity of a new Ewing’s

Badinloo M
Rajabalian S
Pooraboli I*
Eskandari H?
Jangi- Aghdam H?
Horri M*

1-Department of Biology,
Faculty of Basic Sciences,
Shahid Bahonar University of
Kerman

2- Kerman Neuroscience
Research Center, Kerman
University of Medical Sciences
3- Kerman Physiology
Research Center, Kerman
University of Medical Sciences
4- Shahid Bahonar Hospital of
Kerman

*Corresponding author: Kerman,
Tahmasb Abad Crossroads, Kerman
Neuroscience Research Center

Tel: +913-1999536

email: Srajabalian@yahoo.com

sarcoma cell line (SS-ES-1)

Abstract

Background: Ewing’s sarcoma is one of the most malignant tumors in children and young
adults. Only a few established cell lines of Ewing’s sarcoma have been reported, which
makes it difficult to study the biological features of these tumors. We have recently
established a new Ewing’s sarcoma cell line designated SS-ES-1, originating from a
thoracic tumor of a 16-year-old female patient. The SS-ES-1 cells have been grown
continuously in culture for over 90 passages. In this report, some characteristics of SS-ES-1
cells are presented.

Methods: The cells were grown in DMEM medium supplemented with 10% fetal bovine
serum (FBS), 100 ug/ml streptomycin and 100 U/ml penicillin in a humidified atmosphere
with 7% CO, at 37 °C. The cells were immunocytochemically characterized using a panel of
monoclonal and polyclonal antibodies. Furthermore, the chemo-sensitivity of this cell line
to some anticancer drugs was assessed using MTT assay and ICs, values were determined.
Results: Morphologically, the SS-ES-1 cell line is composed of poorly differentiated small
round cells growing in a multilayer pattern. The immunocytochemical staining
demonstrates strong reactivity to CD99, cytokeratin, neurofilament, p53 and Ki67 proteins,
but no reactivity to GFAP. Based on ICsy values, SS-ES-1 cells display considerable
sensitivity to vinblastine (2+0.7 pM), followed by vincristine (0.3+0.12 nM), doxorubicin
(0.05+0.03 puM), etoposide (0.64+0.28 uM) and cisplatin (0.67+0.45 uM).

Conclusions: In conclusion, the SS-ES-1 cell line demonstrates unique cellular properties,
which make it a useful model for studying various aspects of the biology of Ewing’s
sarcoma.

Keywords: Ewing’s sarcoma, cell line, cytokeratin, neurofilament, CD99, P53
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