[ Downloaded from jsci.khu.ac.ir on 2026-05-20 ]

YYAT e ) € o jladi (Y ala Auﬂgaﬂb&u\éajhﬂﬂu

Porad sWJUS o) iy

e&uuﬁ.&ya&ubujj‘ﬁa‘)ﬁu:
e G i sl :ad\‘}L'AJL;\'j_;A

[V
5 (o g (slagis) ) edliiul b Ay pme JUIS ) a3 (ol K e G GRa 53 Gal 2
V0O lahs) 52 A slaguin ¢ aSY 3135 slag e a3 (S 4SO a8 (i (S5 5l s
YL D) D) B8 lagmia slad () sau) sty 5 (g snlasol das ) Gy a0 by s VA
Bl 5 Gsmbas S i (Rlst ¢ HEE lags el Ko ) aaliinl a8 aped "S5l dast 5 audiin slagi n g
a s i JR0 gt AU 3335850 50 03 ye Jsbar (513 38 i a3 (slaS 35 4S 31 i i
Glor <t Jila Ll A R el 358 S 33558550 52 dale (nSaee (sbu e 48 e

s e a4 (5 ) 5 e (S g B S s S Sl el o Johu K ja g 5 i

-

LY P

Gaob D) O 4dad 48 2580 Cia s K (o (L lsie 4y Gy e il g 2] 0
U8 Can ORaia 531 ) loae 3,8 e G sa (3l sale (550 40 a5 (5 S ) ol ge i)
A8 e pa 53 g e 2208 ada Jale () i 4y i | (g e LIS 4 ylai

238 Lk 015 3 53 g0 oS0 ) 31 da e 50 Jilaa 4 dita g jume Ly 31 la Ay by et slaJUIS
i) o 2l 5 dsle (R Al 4S ditia (glonay slaaius 3l Gole 38 (ke igde
Iysa 55t 5 ol ilide (sla iy 0 E s e O 33558550 5 dee claiali Lite aiload Jland) (gl
ol Cany

5 R (5 lSen 4y aian (A a0 48] Al (sl Hlai WJUIS (ol 3558550 0 5a8 3550
pen dale 1) Cigpme JAI 4y ps )3 (5 el 5 (b8 Aada gl sl o g S (5 il
clen ) Clite ladsle Sl pu€ cullad Koy (A A€e S) g pme US55 5
S e S g pumt JUIS 35550 dale 1)L 5 Dl g s oIS 5 a8 i 5 508 oK sl 5l

Al ad il ) 5e ol 92 1) S 5 8 2ile (sa 8 Jale i sleae

Y-Lochman Y-Semithin section
/\'l/\./VuZ‘)ahg -JAVARS U_\é\é‘)a

AAY


https://jsci.khu.ac.ir/article-1-1216-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-05-20 ]

03l Jhm ) (Aina ¢(fig i o yalla Ao pme GJUS L i) s

sladulk aS ain S i)l Ry gea cpm 1 3 A s (i) aim (Y39 Jla ) () lSar 5 sl

il giead 958 LJUS (L catied s ) (ol Jae plaiala (a5 508 (5 Clygiae 5 (Al
S5 gl b s e 8 53 1l a s S g g il K ghaan by g WS il dlaial sl
Lol Ll (s WU JalSE (51 0S5 sas 4S 23S (5 pfaai (i) 44Y Jlu o
25 48 2y Jlaia) Gl o258 jra (Jsba R e 2il jd QS Jdle ) sie 4 S5 O sa 8 4S

2L 03 5 ) b s b S e e L b)) 3 JUIS

LI TPRERY

B A Sl 08+ e Cashay 5 IS TAE /0 Clya 53 (eSY 33l 4dlai (slag e i
VA 50 VY A, s dnea slaia (BT Gl ead S e Calaal 4 (b (51 s
5 s lagl Gl 6l Gl O sdiul (YL Sadal g e w83 ) Cia 00 S gl ) Gy aiad e
a0 Ollast Uy daglae U () salSuandSs Joe el YF it ) Gy i 8 1 i silusd Jals
U s b umed (5ol @ 5 Jgmipsmsilh b o0 palSuinndSa 51 Gy Wi sai . 2 K aladl ) Y

ad e @R R 5 e el dalje (o S s Saa b saalia ala
OOl et (550080 S b s 03l Ased g by (esSaed)ariun sl
oS s sl ol s b SOU Aas sl a8, TR 5 Gsales S 8
L OopnleSad aliny 40 5 4agd ylag Sae o Culdim 4 Sl lagi o dad sl 8 ol il

et b Gay) «Olusn 2eS) b 36 ala je 23 gany dal e ol o granlanslp i g aall 5K

- . et s . 3 11
T SRV I EOVH % TV ECNS S i & N N ER U P O T R N L N VNP TR RN EN] 1°1°3
'.in sl

s
Casaddy gyt sJUIS Gkl 5048 ol (L e (5 el B lagiin b (o sSn s Sae (o 0
Clakid 4y GRS andly s 5 aS) 55 st U i shos citon S a) alye 5 4S AJUS
) Gl 0 s e i il K 5 50 ) el 034l (5 a) 4S ol sl g atua ) (Sa S
NS 48 a shos SIS 0 o3l JUIS () sy 500 shas A5 1 e 50 dus eyl jilas ~Cppash il 5
3 30 A ey 55550 JUS 4 i a8 e sl aialy (L3 38 ) e (o G cdia gy JUS ) glae

58 lai 353 311 (sl 5e S, Lo 38 Jshar 5 50 ol soa (sla sk

Y-Delgado Y-Bouin Y-Feulgen
AA¥


https://jsci.khu.ac.ir/article-1-1216-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-05-20 ]

23l Jua ) (fine ¢(ig B0 plla By pme LS () 3 ) (o) 2

i) g ume JUIS U el ala e 0 ke 40l 5 JUS (a0 48 cad ol S Jls 438G
ST (5 bl () A ) 4o o i 5) anlysise b)) aal 5 4 sane 4S Jle i G s 508 i ale)
4 a8 il GRS andl gl g oS0 e At b ad g o sle aald g i OF Jlidy 5 25 saalia dialy e
sl e 4S 2l (L& G gule s S (5 5 (5 3aah Ky ) saliial (A JSE)0 50 S5 3 ead SD Ae gana
4S iklia 2 5 3ba 5 AUk SRS 08 o oy (sladin 4S ke 3 JUIS 35S 4blal
(7~ )V JSE (YOS aala e Gl 5 mual g )y 2 9a edings Hlajyd s S (Sl i ) dsla ol
o 3n U el USE 03 1 )5 g et LIS (5 el 5oty

Sl ol dad Ankd Aiun 58 oSl s 5 4T (IS 3ala WJUIS Gl h) 48 e sdle
O3 gy et JUS 31 58 g Sl st 48 JUS | slae sladsh (o2 s ettt oy aluaal JiSCl
GAS Jia b (YeY ) JSa)aian e gl 258 ) o) (J ol sk as g ) (S aS ) Jsla
(FUS)as aliaSle Ul U303 2 (€5 5o oS5 1 JisS) 5 cladsha () yiasn

SIS e 5 JR1 (5l sho 48 513 (Lt H0kind sand (S ) oalil ¢ biasd it (gm0
3L Sl ST 45 48 e 383 e LS 5 i GAS) 5 (JULS iyl (sla) sl 43 i i3 pund
JUIS )2 3 5n 50 SR ) p ol o) 305 5 (sl wim slad s o o (Balaie ClE o) le ) criny oo e Gy
(A5

SWIULS e adiia ) 08
L0080 Y O G ) 8 ol
H&E : 5415,

Sum ;i

Yoox ;s ik 5

s o shos 13 S35, Y U8
Jaa 430350 sl slau (5 55198 ) 9
i) 3 el Jla a JUS g
L0080 Y Ykl A

Ol Al — i gl 68 al s el 8

1 g m:claa

Yoo x; wabdsﬁ U


https://jsci.khu.ac.ir/article-1-1216-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-05-20 ]

23 Sy (im0 lle

A7

Ao pac GJUS ol i) )

EPE WIS P RPR K S YRR g
Jsbes (s 58158550 b sla] b
Sho e JULS Gl a1 035
A3 e LET 039y VA i b )
H&E: ¢S

Yoo x: ai&
Sum:caida

SR S5 b sl (lal P IS
2 (OS5)0 10 J s (5) 3 005 iy o
Sl Jusuds Jla sl JULS Gl b
L sba Gl s o e a0

R disS) g 6112 AS i g jaiS
JUls Jaladgagpgdla ja e il
A

o) Bl - 9155 gl 25 el B

I um:cdia

Voo e aladl 5

Popat JULS S JuSii dadia 0SS
Bl oA 9 AiS ?&M Jada) ya
(N QA ABLL) g Cig pad

PRV RRRTSI I
398 00 p2aLda Y JANA

Ol Bl - Cpai gl g ol 2 s el B

A X :@Lﬁ.’&j)}

1 4 m:cdda

JULS S JaSiili £ g i Gllad PSS
i e BT A Gighn (i) b
10 a9 4e gada b Ly G g S

04 34 (s shu AS (S )ilodla Jugdd
23 A4S gana ) JA A 39 5 0
i g g0

ol s —Cpaiad 65l 26 el S
Yoo x: u,\LAS‘jJ}t

1 um:lda


https://jsci.khu.ac.ir/article-1-1216-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-05-20 ]

23 Sy (im0 lle

AAY

Ao pac GJUS ol i) )

b e JiaS 81 5 VS
sladica 4S Ahla jo Ag pal
i ea 013 5853 aSl i
Cugmaba 098 (55 26 el

5 [ mcsldia

XYoo ;u,'\LAS‘ijg

JUS S 33598 8a (mlady AJSE
SR 38 Jlia Gash I (g pad
(o ) s g S &
o Syt 05 JULS g3 (i)

el g (AL g A aS) 5 Gl 38 (o
JULS o Jadd gaa s shw

oS Adala) s il (il b G AdLa) (g
4 aaad Bl el g s 3a (Bhilda ) JUIS

Ghlia () b


https://jsci.khu.ac.ir/article-1-1216-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-05-20 ]

23l Jua ) (fine ¢(ig B0 plla By pme LS () 3 ) (o) 2

Sl Cufia (S) g 4 IS
O 5 ) e Uil
539,10

JUlied a5 el Sy
XYoo ail
M0 g1 scualiis

O sl ke Ol sl 5 Chg it 405 (s (e slaail i 0 cllds Qs g e gladuis
Dl o2l = shae Al sla jhy WJUS Gl 33558 )5e o gad 350 p3 i ) Ay oald Cual
ot SWJUS JalSS (5l 1 eS8 s 355 slagilell b (13Y)g 5 5 'K
G (515 48 38 S8 lalse alea 1 1) OmSs i saosa (M) S08s 3 S (il K s
sl oY (b (S 5

D8 Gy OmSsoi Jlee) Aagii 50 aga calaaliie 4 d4a g L VA9V s o GRS 5 0
Gl 5 Sy 8 O Bl 3gn s i dn i L g (2 02 s |y By et AJUIS (i &)l ) sl
Al g ke JUS 3i5s e dale o dolu Spe sy 48 iy Jlaial) s o dole K
53 Sl sl (€ e sdiangli slacSuiSa U |y Jldial ) 4S 035 il (535 5 028 Alai) sl s 5
O Bl dsay Jlaial 4S and o e Jsle S e s LS SSS ia l ealiiad U puala (3455
oS i (s yighn Gl 1) (Asle Sa 5 st s JUIS 3558 ) 5

G5l Asdon Csana Siia G5 52 pasadds (Ol e JalSE 5y ulad S0a (dsle K e
Cullad (sl s 55 .08 Ol "D VAV Jla D3 1) JalSS Ja (sle Koe (58 ol 2 (BIK
ol Boe 28wl Sifsld 5 Suisluns (SQiishse e 4 4y ) (olu Se S5
G esdle 3 S ol agli A€ 5 QLSS (5 HRJSE 2 paddia shy Ol sie ) Si3sh e

cagaiala 33550 dal e 5o 5 s gl dal e 5o (b K ja o oadd Tt S5 58 50 (slbamuilSa

V-Delgado Y- Nishikawa Y-Glusksman

AAA


https://jsci.khu.ac.ir/article-1-1216-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-05-20 ]

03l Jhm ) (Aina ¢(fig i o yalla Ao pme GJUS L i) s

Jrosdhe 4S M3 L ala (Bdad i il e saalie Waaltl 5 ads ¢iac aia aiile s34
A e S (gl 38 g et SLAJUIS 3558 5e 50 (ol K e nad S5 slaglaiala

e G5 -l sTlan (550l 805 1 (sl S sxian (L ot ) S (VAAY) Gl
Al LIS 53 a3l Cullad anis 50 4 (o (e g S el dpdla 5 (52 pS) e Ciledy 03 50 (sla sl 4l
el 02 ) S s A ) dagl 50 2 sdiee dhalle (5 5iUEn (S siled 43 50350 05 S 625l
oS ilan L aS 0 55y eaas 500 3l 503 s slagiia sl il D) ead dagd LAl 2 s e 02
GLAJUS G jla 4y 4S my yaiy 48 3l L3S (5 58 @ sSem s S Claaliia )3 s oad (5 el 8 ()l
B e 4 e e L AR G G 0 ead KD la K55 adshe e Sgai By
e 4aadle (5 s)ation Jadas Jols sMiea & st dadsbu 003 581 e Jilaa b 50385 5a (yaca
s Ol A o0 5 S sS (5L oy pam 4y At (0 A kil 5l a8 JUIS &y lae
G 1) Sslae Ld s b Gulad (028 o8 i (b )2 358 slad she 2 55 oe 020 «Caul 03 50 slad sl
A e By ey (B s ol g sliad ¢ i) 50 Bhalie b dsnlia jo JUS Lime 534S (5 ) skt coals

508 e o em i 3 (sl e o) 350 Gl Cn ik aSGad 5 (V47 Y) il i 4
il i als (515 (358 (5l I a) DNA ealaaial (5500805 5 (B 58 (5 50l S0
sl (5 o i a8 K0 53l S ol b 53 JUS 5 jlae slad slu atud 25 20l HEE (5 3mlSS
o bdshe ol Cpined ad adaadle 4l (Al 4zl axkad aScpl ea @y LA asa ) Gl plal 4
SEIRRYI QNS WRSTIE-+ OV Ptr § PR - JCH. DY~ S PIT: [ IVrth P R PR S
(B3 o) b a8 e (olu K e Gl () Saes S Sy Olsie 4 1) g oml B,
3 aie Ky 50 (JUIS 0 salpy slad sl 4S ol LIS B (s b ead Ko Sl slai
o sk 02ia GLES Ja 8 Ky 50330 sl Sollad (o (sladiun o)y o s e OLES 358 )1 e 8
aar Cpaialg ol b g 5aal S Jl Ala e 3 48l i ey Ko il () pelSe i Gl
2 O odd ) 8 5 i g 48 gl 0l b 558 e 253 (o B lad sk 5 02 50 Glad sk ) ael ad sl
DY sl o 2 calls slad b 5 a5 (ol (o s 5 S Nign S 03 e glad sl 5 sl
anii 0 agde e Rl Ol b alle glad e Csn s 0l ila b s 5udl B a0 ala s
Add e G303 ) (ol B e e slad sk 5 a8 K0 en ) slad s

S 83 oba Kpa g 58 5181 cydaslaa il cullad (il 530 51 sloa il a8l 58 (VAM ) (550

\-Whyllie Y-Sanuders Y-Partido £-Bowen

A4


https://jsci.khu.ac.ir/article-1-1216-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-05-20 ]

03l Jhm ) (Aina ¢(fig i o yalla Ao pme GJUS L i) s

a8 Sl Gl 2 Al Ol e | Jad gl diile s 5Y 5508 el Ta a3 550 () 2 4S 2
g la JSG 35158 ) 50 b (Alaiabi glacual ) e ) Lol catiu <l st ol

Gl Ja 0L 5 IS Jla ) GadUiS (sl sy 2 02 @y slad sl 48 ¢ gm0 il DU ()
S 2y LS gl s S ool il ) ()5 ) bl s (sl S e ail B o)) a2y S
J:\:\EE}L.A}A Crl A8 2 gl e oaalie A sl o Hlilad ana) Cullad (Gl 381 (JUIS 40 a0 )20 ol SGa p b
o) JUIS 3555850 53 (b K e (S8 5 s B0

Dstae sl cladie 48 A L sad S slagsiud o) ) deala il 4ada ) sl
a3 4 Caud o sk cliadiia U Gidae (JUS U8 5 558 dlaye 0 by il Jla s Ul
Andal (5 58a) e s S o g iy Jalad Il 5o (i (G550 S5 S L) ailondi (8 jaa 02 ye sl ) 5ie
Aua (5o dadad axdad 5 AVL 5 gl lad da b palad ala G 1 e sha (2l &S0 yia caliin ad Axlad
ol g Lol yan

SaaS 5 oiles S b5l ol s ) Jald aS 1 (sl K el Als e A Clalie o L
DAl ala je 0ol 43050 slad sl ¢ in (Jolu K pe slaail 3 ks 50 an S8 adaadle el ()
S A 88 5 Ll ailas i 30 4l g) Jad e 0 el ) slave sl shos |y ) 1 e

b € i 3 ,S W VAAY Ol 3 i lSa 5 'S AS T )8 GBaat ol Dl sl ol
bl Jlehl (pin (s pae JUS lame 50 @8l 5 slaciu s 08 5 liaie mha (slaci 5 )2 dulia (aa
s (SACSalil I3 31 e 5 aS) e At S sS 03100 (511 Wi 538 Liaie mlaw 3 4S
Aila aa 2iled ez JA 5 JAN sladim g HaiS Cyga JUIS § je J gk o Ll

JUE L) 48 Cud Gl 3510 25y )5S R o5y i 5l (Baiad gl o 4S5 K00 gl
Lo (sladtily 48 () saa )2 il SleSU e 5 JU GG Jala e ay 1) JUIS () sal iy (sl 5,0
S gy ol Gl oo b K e anf 8 ol K Jla 5 JUIS Jase s s s V) A4S ala ol
Ciy yad 5,0 | JUIS Jals slad shas 3 3 s i) a8l Son (llaa | 368U 43 cClans) sy 35 3 4
Ylaial 28 oe B JUS ) slacu S b)) 0 b)) 5 Juall (U sSY Gp 45l L 4S 2 S
Sonadyh dalye )2 48 st e s S xia S (5 I Kal Dy 5 i€ il 4S ) (alad sl i
s G sla

(O N sn 5 oS5 ) e 48 3 g e s2aliie aS) yie b jad GO S g e U Gl k) )

S e R 2w (5 Sl e 5 gy e 5110 ae LIS Dia €3 510 b5 pume JUS § i dy Ko

V-Cole
9.


https://jsci.khu.ac.ir/article-1-1216-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-05-20 ]

03l Jhm ) (Aina ¢(fig i o yalla By pae (WJUS ) jd ) iy 2

dUS ol Gkl 5o (sl K e (5 R ol s pme GaUIS 3155850 odee dale 1) (sl
O e G el n Ly 28 2l 1) ¢ gange Ced i Le (slaatily 23l B ladUIS ) (e Gy
G L ildas g s g Ol 5 3 s 228l aiins adad) ) (b (K e (5K 5 JUS 50 L e
SR8 G sLae)a 5l 2 ga g (b 8 5e a8 lala 53 JSbir 2 ge 5 8 (lud 3l e 4S ol il
LA A] M Gl 381 3 50 ) a1 5 iy (55 sy 5 (b S e Gl 31 L (Sl s an s
D3 L OdSS da o st D band s siad g o () A) Ll
G e ) S OV AAF ) sl Sl o Sl g e JUIS sasiSabilal (slacium 5 S
(Vo sS5a R A)G 5 edle 53 O S casice JUDIS sl Jlee s RUA 5 JU3IS o 3l i 3
lam 3T Callad Gl 551 slea i€ aal g 4S an S o )L3 S Cand ) (i) et ST 4da
a3as ol Spe g sb 51 dB GUIS Ol il ¢ Oliliud ) iile L Y 508 2l (a geaddy G jde
cladid y (JUlS sauSakalal Cadle pee sla ) sS8 A S Sk ) Al QLA Gaed i aiile i3 aS ) Hla
sad sl b cadla y o 3 a5 JUS Jala 4y 0ol 305 )y 03 e slad sha 48 sl ()5S slaaid

St ) S oS e 86

@UA

1. AJ. Alles, K.K. Sulik, Retinoic acid induced limb-reduetion defects. Teratology 40(1989)
163-171.

2. L.D. Bowen, Techniques for deminestrating cell death, in cell death in biology and
pathology. Chapman and Hall, London and Newyork (1981) 379-449.

3. Bowen and Bowen, Programmed cell death in toumours and tissues. Published by Chapman
and Hall, First edition (1990).

4. A.A. Cole, M.B. Cloe, Jk, Are Perivascular Cells in cartilage canals chondrocytes? Journal of
Anatomy 105(1989) 1-8.

5. E. Delgado-Baeza, Relationship between the cartilage canal and the perichondrium in the rat
proximal tibial epiphysis. Acta Anat-141 (1991) 31-35.

6. E. Delgado-Baeza, Morphogensis of cartilage canals, experimental approach in the rat tibia.

Acta Anat 142(1991) 132-7.

Y-Yamashita Y-Olivier
9


https://jsci.khu.ac.ir/article-1-1216-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-05-20 ]

03l Jhm ) (Aina ¢(fig i o yalla By pae (WJUS ) jd ) iy 2

7. A. Gludksmann, cell deaths in normal vertebrate ontogeny. Biol. Rev. 26(1951) 59-86.

8. J.M. Hurle; M.A. Fernandez-teran, Fine structure of the interdigital membranes during the
morphogenesis of the digits of the webbed foot of the duck embryo, J. Embryol. Exp.
Morph. 79(1984) 201-210.

9. J.M. Hurle; M.A. Fernandez- teran, Fine structnre of the regressing interdigital membranes
daving the formation of the digital of the chick embryo ley bud. J. Embroyl. Exp- Morph. 78,
(1983) 195-209.

10. A. Nishikawa, M. Kaiho, K. Yoshizato, Cell death in the anuram tadpole tail. Devel. Biol.
131(1989) 337-344.

11. F. Ollivierre, U. Gublert, C.A. Towle, Ianrencin, C. and Treadwell, B. V., Expression of II 1
Gened in human and Bovine Chondrocytes. Biochen. Biophys, Res. 141(3) (1986) 904-911.

12. M.G. Partido, L.S. alvarez, Rodrigues-Gallardo, L., Navascues, J.M., Differential staining of
dead and dying embryonic cells with a simple new a simple new technique Journal of
Microscapy 142(1) (1986) 101-106.

13. J.W. Saunders, M.T. Gasseling, Saunders, L.C., cellular death in morphogenesis of the avian
wing. Devel Biol. 5(1962) 149-178.

14. A.H. Wyllie, cell death, Chapman and Hall, London and New York (1981) 9-34.

49y


https://jsci.khu.ac.ir/article-1-1216-en.html
http://www.tcpdf.org

