
»‚³¿ (Cloning) ]ô‰ûjôßûŠø^ï

J]Ò9†Þ%þ³þ³þ³^… ZsxZzg‚b
þ ]øuÛþ³‚

8 ÃUã:eZËµg{V

t‹zsg¬;¿ ‚³ »(Cloning)ï ]ô‰ûjôßûŠø^
ÆŠz§j�;Zq¡~ZzgŠzuZ‚³)±k[" (Reproduction) ¿ð

!Buz�ægZzg³)(:¡~§ið~3zâœ{ÆêVÆ5\Æð̂»¿Ñzq
ƒY@ì²‚³§ið~3zâŠ{ÆêVÃg3Ð!CÙ¡¦§jÐ5™ˆ~g3

Å (Cloning) ÐÜs³) ~eZwŠcY@ìXikÃ£!~)¡~§&ð~
zŸsÅYñÏpZkÃKÆn¢zg~ì�¬¡~§iðÅzŸs™Š~YñX

¡~§Tð
Zk»Ñ]~Zv¬\äCÙqÃË:Ë^~�hZaZHƒZìZzg¸

�h}ËâqÅ±Ã'ŒÛZggp~¹Zë™ŠZgZŠZ™D�Xt3zâœ{ÅH
!ÇzZãƒC�²‰ZâZqÆZq„Ÿ~3zâŠ{ŠzâV Â ‰ZâZq~

S:]ƒC�6�Zg�á›!g~¬\ì:
)1( ™æøÚôàûÒöØ(�ønû®õìø×øÏûßø^‡øæûqønûàôÖøÃø×$ÓöÜûiø„øÒ$†öæûáø—

LLZzgëäCÙq»�hZaZHì@�?¨g™zXóó
™‰öfûvFàø]Ö$„ôpûìø×øÐø]Ÿûø‡ûæø]tøÒö×$ãø^ÚôÛ$^iößûfôkö]Ÿûø…ûšöæøÚôàû]øÞûËöŠôãôÜû

LL0uìz{fZ]TäƒqzVÆ�h} )2( æøÚôÛ$^ŸømøÃû×øÛöçûáø—
¯ñ�i}~QM�ZzgpŠZyÆ$V~Ì�XÅZyÃ̧7Xóó

Zzgë~\ (Ovum) Z̈ãðÆnÌ%Šzúg]ÆêVªú
»ƒ*¢zg~ìX%Šzúg]ÆûZ!ë5\™f�ÂZÐ (Sperm Cells)
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)!gWzg Zygote Zzg‚³Z˜b~ )3( Þ_ËèœÚ�^t ŒÛMy™*ÅZ˜b~
ú(ë�X

]h?î]ÐØ`ì�%ŠZ:W)*(~02@05™zh4x\
4( ) ZqåZ̈y¯äÅ&¢gn� ë~\ ƒD�ZzgZy~Ð½ãZÒ

~ÐÜsZq3úg]Æ"3zõ EG
E

(Sperm Cells) p™zhzVÂ6~Ÿ]
»¿Ñzq™ŠêìZzg!¹Óx (Reproduction) Ã!gMzg¯™ð (Ovum)

5( ) \%YD�X

(Cell Discovery) 3ÅŠgcÄ
ÅŠgcÄÆˆÅ (Cell) Â6~\ÅúÃ!gMzg¯äÅ¥â]\

�X3ÅŠgcÄÐIZ̈ãðÆ!g}~Z̈ã¥â]ÜsGzŸ]6
~Zq¹(Z (Embryology) Â×Ü]¢qßùè \ÅŠgcÄä 6( ) F‰X

Zq§»CS»ðìªÓx (Cell) Zz['0HÔZ«!gtØ`�3
³Z*]Åi0ÏÅZ’ZZq\ÐƒCìX\ÅŠgcÄÐtØ`�mCc

(Robert Hooke) Ð¯ƒZìXZ¤pgZ'^H (Cells) ³ZãŸ»7ŠZúV
( M a t h i a s ä5661Y~«!g\»x@{Håp!-Ÿ5é GGk]Ò5å IGHy

ä8381Y~m@]Æ\»Ø`cXZkÆZq‚wˆ9381Y Schleiden)

» (Animal Cell) ä³Z*]Æ\ (Theodor Schwann) ~¹egØZy
F¹ÅZq5gZ{ (Embryology) Â×Ü]¢qßè Ø`cXZyŠzâVÅŠgcÄÐ

ZzgpgŠ| (Cytology) Â×Ü]Öí×n^l 6Ç'×yƒðZzgZkÐDÆŠz6‡V
7( ) ÅãŠ7~X (Histology) DZÑ¡

(Cell)3
3Óx³Z*]Zzgm@]ÆZ�xÅãŠ~Z»ðƒCìZzgi0ÏÆÓx

ZdwúVÆZ0guZ�x0D�X\ZK�#ÖZzĝÆÒpÐZqŠzu}
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»Ÿ Poly peptid Æfg) RNA 3Æ%œ{~™zñÎ'×Æ‹tÐ82.ç EGEE»

»‚³¿ (Cloning) ]ô‰ûjôßûŠø^ï

ÐZƒD�X‰ZãgL�¬xpgŠÎÐÌÃ7MDZzg‰Zã
8( ) (}�¬xZ̈ãMçÐ7‚ãŠAYM�X

(Chromosomes) ™zñÎx
~ŠJÐÆâ#gLZ�xƒD�X (Nucleus) CÙ\ÆZ0g%œ{

tgLZ�x™zñÎxBD�XZy™zñÎxÃÜs\Å„Æz‰ÜŠ¬
~ƒ@ìÂt™zñÎx%œ{ (Inter Phase) YYìZzgZ3qªèZ`Zg

9( ) ~¹!gqŠJÍVÅ̂~7}gT�X (Nucleus)

(Gene)å
™zñÎx~ÄÆŠZâVÆé·g~7}ƒñÛ!-�ö

E
(Genes) 82.ç EGEE

‘t»*xì�S:]ÃZq±ÐŠzu~±~v™äÆf)ŠZgƒD
�X‚|ÆZ±gÐ82.ç EGEEZq{mnÆQkLâŒwó»zƒD�&

DNA å� 01( ) ÆZg1V-.ƒD�X DNA ¹Y@ìXZq\~ DNA

Æfg) (Messenger RNA) Zq\xg‚VMgZ+Z} z{ »zƒ@ìÔ
Ã (Synthesis) ÆeÆ6ð¿ (Polypeptid) 6z”ÆZq7à&45é FFHà

`@ìX
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-VÂ¹‚g}‚0ZâVäåÅ°=Å�pZy~z@1Z[
Å°p¹YììÔz{˜�: (William Boyd) 

"Genes are biochemical of biologicl information from
one gereation to the next" (11)

LLå6ðîg6§»]Å¥â]ÃZq±ÐŠzu~±~v™ä»
fg=áìXóó
Íc82.ç EGEEZqÐi~S:]ÅzgZVÃZq±ÐŠzu~±~v™ä»

fg=ƒD�'LzgZVóÅè̈ù¦-V°pÅY$Ëì:
"Heredity is the process of the perpetuation of the
specics"(12)

ªLLzgZVËâqÅ’ªWÐ½Æ¿»*xìXóó
(Å Ovum i*:W)ú WÛÆˆ%ŠZ:W~ÐPÎë~\Ô

ÆZ0g"3zõ EG
EÃ (Fallopian Tube) Îß^é]ÖÛfn˜ ˆl~g3ÐƒDƒñ

0f�ZzgZyPÎë~úV~ÐÜsZqë~3úÆZ0gŠZ4ƒä
(Fellopian ~»x[ƒY@ìZzgZk"3zõ EG

EÃ!gMzg¯ŠêìXZk!gMzg"3zõ EG
E

31( ) »*xŠcŠìX EÞ_ËäÿœÚ�^tD Ã?Z˜b~iZc^ Ovum)

(Initiation of Cleavage) iZc^Æ„Šg„»¿
Ðg3Å§sÑ̂zq™ŠêìÂ Îß^é]ÖÛfn˜ Z!gMzgú)iZc^(

ZkÅñ„ÑzqƒYCìXª¬ZqÐŠzÔQŠzÐegQegÐMJ'
cèó (Mitot ic  Divesion) Ÿ]Å„ÆZk¿ÃâðISezny

¹Y@ìXZZkiZc^~úVÅ®ZŠ61ƒYCìÂZ[ (Cleavage)

¹Y@ìX¬xîg6%z!!gMzg~Æ&Šyˆ0Y@ (Morula) ZkÃ%z!
(Utrine t!gWzgú'×hŠzŠyJg3ÆZ0gzãz-RZíY¨ 41( )ìX

~7ZgLìX!gMzg~Æ0v,czŠyt!gMzgú]Z§g3 Cavity)
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»‚³¿ (Cloning) ]ô‰ûjôßûŠø^ï

ÐòY@ìZzg (Endometrium)

Qg3âŠg~›zúÆ'×hZ%ZiÐ
¦g™Zqpzg]aÅ̂~ZkŠ*
~%ŠZgƒY@ì

)51(  ™Êøjøfø^…øÕø]Ö×#äö]øuûŠøàö]Öûíø^ÖôÏônûàø—
(Embryo) g3âŠg~Z̈ã<

Æ¡~§iðÆ%ZiÃ!Ñ"gK
Æ‡̂gMÆnZ[‚³§ið

Ã'×M‚y (Cloning) ª³)
ƒYñÇX

Hì? (Cloning) ³)
ÆŠpë̂Zzg (Clone) ³y

Zzg³)Ð%ZŠð»z{ 61( ) z̃Æ�X
)¡~§i»gìTÆfg)Zq„
§bÆ³Z*]cZyÆZ¡bz~cå

Íc 71( ) îg6M®ZŠ~¯ñYM�X
³)QC(ßYÅz{nìT~

(cYâgc7ŠzVÅ¹ Molecule ‚?)
‚g~Ýw¯ðY$Ë�X³yåZqŠzu}ÅƒÉ»\VƒC�X¬xîg6

81( ) qïƒVX Æ] àS: © °Šƒ@ì�) * Z̈âVBYâgzVc7ŠzVÃ³y™ ,Z
³)Zq‚³Z˜bì�*¸�k‚wÐ‚0ZâVÆ;V

ZEwƒCg„ìXpZkZ˜bÃúZòR6Zkz‰ÜicŠ{5kZðqÝƒð
Z32B�Ûzg~7991YÃgzi*)LW)gzgó~ũqÆ‚Bţ�áùƒð�e^C
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Å (Somatic Cell) ÆLgziÞZ3ó̂Æ‚0ZâVäZq¬xKã\
³)™ä~»x!qÝ™àìXţkÅWvÅ§b’ˆZzg³yZzg

91( ) ³)»Â‚0ZâVÆ‚B‚B¬xßÍVÆi!âV6ÌZEwƒäÎX
³)»@g]:©

ŠX 6ß™ÆŠzu~Çñ~vH 79c 0591Y:Zk‚w«!gâÆWÃ 1

(Thomas King) Zzgåéå (Robert Briggs) 2591Y:gZ'^'¦ 2

»Z³ZiqÝHX ¯ä ä�uÆÑgz}ÆúVÐª³Zã³y
aZƒðX (Louise) 8791Y:«±k["!ß2 3

(Embryo) Æg3~«!gZ̈ã< (Surrogate) �ŠwâV 3891Y: 4

Ã»x!ÐvHŠX
§gR~~ªRZ÷kLÎgóaZ (Ralph Brinster) 5891Y:g&ÒýG'2 5

HŠ�Z̈ã›zúÆ;gñy¯@åX
»³y»g™ä~»x[ƒðþ‰ < 3991Y:Yg`Nƒy-Eg;ÅZqšZ̈ã 6

ä«Ši¡¦§j6%Æ (Still Man) Zzg9} (Hall) :d 3991Y 7

ÃŠz”V~„™ŠcZzgZyÐazZV (Embryo) %Zið™äzZá<
aaZGX

ÃgÄ™Zk (Embryo) 6991Y:Zq06‚!úg]äZLg3~ZKeÆ< 8

ÃÀŠcX
6991Y:gziÞZ3^e^C~ƒÆ<ÆúV~Ð%œ{ïw™ 9

Šzu~âŠ{ƒÆDV~vHŠXZk¿ÆË~Šzƒ,¯xÓ
aZƒNX (Morgan) ZzgñgÌ (Megan)

7991Y:e^CÆZkZ3^Æ‚0ZâVäƒÆ¬âVÆ s

úV~Ð%œ{ïw™ZÏÐZkÅë^ƒaZÅXT»*xLezàó
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»‚³¿ (Cloning) ]ô‰ûjôßûŠø^ï

g3ŠX (Dolly)

Åu'Z„~ (Don Wolf) 7991Y:Z%MÅZqóšäeZyzz³ (11)

ÈgzVÆ<ÆúV~Ð%œ{ïw™ÈgcÆDV~vHZzgZk
02( ) ÈgaZƒñX (Clone) ÆË~Šzë̂

³)ÆZ§j
M`À‚0Zy³)c&Z§jZEw™D��Šg`fs�:

(Adult DNA Cloning) !Úe~Z+Z}³) u

(Embryo Cloning) <³) v

(Theraputic Cloning) çÎC³) w

(Adult DNA Cloning) !Úe~Z+Z}³) u

!Úe~Z+Z}³)Ð%ZŠz{¿ìT~Zqúc<
Zµ™ŠcY@ìZzgZq!ÚYâgBZ̈yÆ DNA ÐZk» (Ovum/Embro)

ZkÅ(ÎŠcY@ìZzgQZk"3zõ EG
EB< DNA » (Somatic Cell) Kã3

*ò (Dolly) Æ‚B%Æ%ZiÐ¦ZgZY@ìXezà DNA ÃKã\Æ
12( ) ƒÅ³)Æn¸§iZ(gHŠåX
Æn3zâœ{Æû„ZEwƒD� (Reproduction) Z¤p¿ð
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pZv¬\äCÙ\~!Á{tZ¦ZŠg¿ƒð�oƒâjwY6ZkKã
ÐÌZqåZ̈yz�Š~MYìXptÌZv¬\ (Somatic Cell)\

(Somatic ÅŠg‹»n»ZqÐÂxì�&¢Æ!z�ŠKã\
Zq{m6z~6z¤ZxÆ�Zqºm»xuZ�xŠï�Zzg!¹ Cell)

S:]Zy~n{ñlgS�XZ¤p¼²�IJZÒ‚0ZâV»ìwå
zZà (Un-Differentiated) ÃQzZ: (Differentiated) �Z,ºmŸ]

qª67ÑcYY@�tZq!gWzgúÅ§b¿Â6Ñzq™ÃX
DNA Å³)&g=!Ú (Dolly) ezà

ezàÅ³)»¿gziÞZ3^Ôe^C~»gHŠìXezàÆn
(Dr. ZzgeZË́4-ôGGÞ (Dr. Ian Wilmut) ³)ÆŠ!]eZËMízÅ.ïH

ÅikªŠ]ZqšäZ�xŠbXZ¤p„CÙ³y»g™* Keith Campbell)

M‚yÃM@ì1‚0ZâVÅZkšÃ(}ñMiâ%ZiÐ¦g*7ZXZkÆn
Zkšä772ŠzŠ|)¬y(Æ¼zŠÆ\ƒÆDVÐ5äÅÃÒÅX
Zy772ŠzŠ|Æ¼zŠÆŸ]~ÐÜs92úVÅ„»¿ÑzqƒZX6Šy

ˆtÓx!gMzg"3zõ EG
EZƒzVÆgêV~vG‰XZy92!gMzgDV~

ÐÜs31uz�ƒ,qnƒIX31ƒzV~ÐÌÜsZqƒ^"
Å‡.ÞƒðÔaZƒäzZàƒÆa»*xezàg3ŠXt*xoÅ�g̈ezà

ezàÅaZö»Z´y32B�Ûzg~7991YÃHŠZ 22( ) 0gHÆ*xÐ™[HŠX
�ZkÅ/‚]â{ÃV_¶XZ´yÆ_.ezà4B�Ñð6991YÃŠyÆeg

)32( 6³¤ZxåX Y WaZƒðZzgaZöÆz‰ÜZk»ziy6
‰*ñg‚0ZâVÃt}å̃�McezàaaZ™äÆ‡.ÞƒÏc7?

42( ) Yè‰³y”{�uaaZ™äÆ‡.Þ7�X
CÙ\Åi0Ï»Zq{mŠZ]{ƒ@ìZzgZkŠZ]}ÅŠÆˆz{3
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»‚³¿ (Cloning) ]ô‰ûjôßûŠø^ï

pŠlŠ%Y@ìXaèezàZqb‚!\Å!Úe~Z+Z}ÐaZÅˆZzgZk
\ÃzZ:ikz7ic67ÑcŠåXZkntç{ì�ezàÅ/ZK8/Ð
b‚wÁƒÏYèT\ÐezàÅðƒðìÔz{b‚wÅ/¬„å™[
åìpZyçZ]»−j�Z[ÂMäzZÑz‰Ü„Š}nÇX

ezàÅaZöÆˆ‰‚0ZâVÃ³y¯ä»¹ ³)Æ'×hŠ!]:
ƒŠZzgz{ZKÓxF&&³y¯ä6Üs™äÑX

(Dr. Yanagi Machi) 22�Ñð8991YÃƒZð-Eg;ÆeZËbÏZ
äaƒVÆ22³y¯äÅ»x!»Z´yHX

-Eg;Ô*g{ (Kinki) 9Šc8991YÃY0yÆ‚b̃+~ţ’�
)Y0y(~ZqÇñÅ!Úe~Z+Z}ÐMJ³yÇñaZG‰ÔX~Ð
egÂaZƒD„%‰²!¹egi0{gìX

0002Y~ŠzŠ|Š¶zZá³Z*]ÅMJZlx»³yHY[ìXÅ®ZŠ2
52( ) Ð5DÙZgÆŠgxyìX

(Embryo Cloning) <³) v

Ã¡¦§j6azZVaaZ™ä» (Embryo Cloning) <³)
Å³)Zq£g~±k["!Æ (Embryo) ¿Ì¹Y@ìX<

§i»gÐÑzqƒCìX³)Zk§i»gÐ¹x/ƒ@ìTÐŠgC
îg6azZVaaZƒD�X~�uZzgaì�áï�X@ëZ̈ã<

6tŠ!]¹özŠ�Xî]ÐØ¸ì�ŠgC (Human Embryo)

(J»x!Ðàñ‰�pZkÆˆ 32 Cell Stage) îg6F%µ
ZyŸ]Å'×h„*¥xz�;]Å¯6guˆX

gZ'^9}ZzgZkÅšÆŠzu}‚0ZâVäZÆ'4991Y~!gMzg
™ä~»x[ƒä»Z´yHXZÜ¹ZŠZgÅ (Split) úÃ»x!Å‚BZµ
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ìX Blastocyst <ÅñÅßg]%ƒ™Zq{m%µ»*x µ¡‰9ç‰Š8V

0âàÐvÆn>äÜsZy!gMzgDVÃZLŠ!]ÆnÉH
62( ) XÆå<“ZzgaZƒäÆZk*]!Ç:¸X

(Theraputic Cloning) çÎC³) w

³)ÅŠ~nçÎC³)BCìÔçÎC³)ÆZ’Zð%Ziz„
Æ�ZzgTÆË~“zZá< (Adult DNA) ��!Úe~Z+Z}

Ã41ŠâVJÆn("ŠcY@ìX (Embryo)

LçÎC³)óËFg¿ÆŸÐ!Úe~Z+Z}á™¡¦§j6
ZkÐå�cZ¡)ŠwÔÅ5Ò0î EEÔ®z){(¯™ZkFg¿ÆŸ~ZkÅk0»g~

™äÆ¿»*xìX
çÎC³)Z¤pZÌJ¦gZCì@ë‚0ZyZkÃiY)zäÆ

n'Z'ï~Ñƒñ�ZzgËuJZkÅZ’Zð)]6‡1Ì01Š
Somatic ìXçÎC³)~z{<ZEwƒÇTÆnKã3

qÝ (Stem Cells) (»%œ{ZEwHŠZzgQZÏ<ÆZ’ZðŸ] Cell)

G‰ƒVX

62»‚³¿ (Cloning) ]ô‰ûjôßûŠø^ï

WZx`

<

ÚÃ^Ör^ioÒ×çÞß-

ö:biïH <ÐqÝ
™Š{\

A~ Z¡[
‰
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»‚³¿ (Cloning) ]ô‰ûjôßûŠø^ï

Z¤pZÌJË§gR~cÒ~çÎC³)Æfg)ÃðZ̈ã�7
¯cYepw~ZkÃiY)zäÆnZ’ZðŠ!]ZzgZyŠ!]Æ
ãŠ~}z{wn‰��Šg`fs�:

Â§i»g
qÝ™*X DNAÐ(Somatic Cell) ËFg¿Æ$yÆ3 1

Å(eZÑY*Zzg< DNA ÅZK (Embryo) tqÝ”{e~Z+Z}< 2

Zµ™*X DNA »ZC
Šz‹JZk<ÃZqºmâjÅ)4èGǵ@�ZkÅ›zúÑzqƒnX 3

ïwŠØYD�Xt%³.e (Stem Cells) Z[<ÆZ’Zð\ 4

ç*uƒ@ìZzgZk~ZÒ<%YD�X
Ð£/�¯äÆnZy (Stem Cells) ZkÆˆqÝ”{Ÿ] 5

(Two ÃZq{mz*~g3Y@ìX09Ü~ÐZqÜ»!gMzgú
aZ™D (Mono Zygotic) 6]Zƒ™x/azZVa Cell Stage)

�XZknÆ”V»ðCâŠ{ZqŠzu}Æx/ƒ@ìX
pŠZv¬\¡~§j6³y¯äzZàƒÐ(~fZ]ìÔTÐÇì

(Embryo —ìŠgCîg6x/azZVaaZƒD�²<³)
~¸§iZ̈ãDÛÆ‚BZgZŠm§gR~~ŠCÙZcY@ìX Cloning)

(Procedure for human Z̈ã<Å³)»§i»g
embryo)

(Petri Zq²ZãúZzg%ŠZ:W)4x−(ÃjÅZqºmP 1

~¡¦§i65ŠcY@ìX Desh)

Ã„ÆMJû (Fertilized Ovum) ŠzâVÆYÆˆ!gMzgú 2

Æ%µJ("ŠcY@ìXŸ]Åt„ñ (Blastule Stage)
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ƒCìªŠzÐegQegÐMJÔQMJÐÎ!'
š:!%µ6ZkjÅP~Z(6ðñZŠeZÑY@ìTÐiz* 3

ÅG3ÐZµ™äÆ‚BúVÃ (Zona Peloseda) deZ
½ZáÌ�ÛZë™CìX
iz*deZZµƒäÆÓ̂xŸ]ZµZµƒYD�XQCÙ3ÃZµ 4

~eZwŠcY@ìX (Petri Desh)

iz* ~eZ%ÆẐy6Zq!gQ (Petri Desh) CÙ3)!gMzgú(Zµ 5

ÅG¡¦§jÐmJðYCìZzgZq!gQZyÃ„Šg„Æ deZ
¿Ð¦ZgäÆn6ðñZŠeZÑY@ìX

ZzgZkÅšÆŠ!]ÐtU"ƒ[ì�< (Still Man) 9}
Ã (Zygote) ³)Æ4+}òZkz‰ÜqÝƒM�Z!gMzgú

6Zµ™Æ³)»¿Ñzq (Stage Two Cell) ŠzŸ]Æ%µª
HYñX

„Æ¿Æ zVÃ Æt¹‚g}�h (Fertilized Ovum) !gMzgú 6

(Stem fg=23Ÿ]~-4ghŠcY@ì@�oƒ›zú0nX
Z̈ãZ¡Zzg!Ä (Theoretically) Ÿ]ÅZq*Šgnì�� Cells)

Å̂Z(g™M�X (Tissues)

í“zZÑ£/�c!Ä%!ÆŸ~k0»g~¿Æfg)ÎcY@
72( )ìX
g»z›

»<Ð»x!Æ‚B”wZzgQ§gR~~ZkÅ Stem Cell 1

›zúX)t%³§gR~~»x!Æ‚B0tŠÃV[ì(
Ã£/!ÄÅ^Z(g™äÆnâb™*XZ[JZ̈ã Stem Cell 2
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»‚³¿ (Cloning) ]ô‰ûjôßûŠø^ï

$yÆ½ã022nÆŸ]~ÐZÒÃâbHY[ìX
!ÄcZ¡Æ“Æ%̂!»ŸZk6�c!ÄÃJw™}XYè%!» 3

ŸZ¤Zk6�ÃJw™äÐZïg™Š}ÂQ%!Ænç}»!̄ƒÇX
Â̄ZZ
Z¤çÎC³)»§i»g»x!Ðhgƒ@ìÂYy¢%ÉVÆ

nƒÉQCÒpÐx/Z¡zZ�ÛlZg~½ƒÃÐZzg-V"ÑgYy¢
%ÉVÃñ]Æì~YäÐXcYnÇX

fcûÆ%ÉVÆnZ²AaZ™äzZáŸ]Å³) 1

Å³) (Nerve Cells) ÃÒZzgg§Æ%ÉVÆnZ¡!\ 2

Fg®Æ%ÉVÆn®ÆúVÅ³) 3

HZ[JËZ̈yÃ³yHY[ì?
ZzgZkÅ (R.J.Still man) Yg`zZdzpWÆgZ'^Z9}

šäZ̈ã³y¯ä~»x!»ŠúòHìXZÆ'4991Y~ZrVäZ̈ã"3zõ EG
E

~»x!qÝ™àÔ@ëZrVäZLŠ!]ÆnÚzZá (Split) ÃÂhä
Z̈ã<»ZN[HåXT6ZrVäZLZ’ZðŠ!]GÔpÚÅ¯6
!gMzg~ÆPŠyˆZyÃŸù™ŠcX

-Eg;Æ‚0ZâVä41BŠc (Kyeon Ghee) ZÏ§bÃgcÆ
8991YÃZ̈ã³)~»x!»Z´yHXZrVäZq{Ây»%%œ}zZÑú

Æ‚B�h1 (Somatic Cell) á™ZÏ{ÂyÆŸÆZq\ (Ovum)

J»x! (4th Cell Stage) ZzgQZk!gMzgúÃ„Šg„Æa¸%µ
qÝ™àXpúZògœ¿Å¯6ZkZ̈ã<Ãg3âŠg~gpÐZA[HZzg
ZÐŸù™ŠcX
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*¸ŠâV)†g~3002Y(�ÛZ÷ä³)Æfg)«`aZ™ä»Ì
ŠúòHìÔTÅî]Yg~��WctÜsŠúòìc|?
Z̈ã³)'�Z]

ezàÅaZöä˜V‚bÅŠ*~ÉîŠ~Ô@�‚0ZyZK%èÆ
_.)©àS:]gpzZáYâgaZ™ÃÔz;Vtç{ÌaZƒZ�}
‚0ZâVÅï»¥cZ̈âVÅ§s(:,ç

EXHYñYèZ̈âVÅ³)»½ãz„
§i»gì�ezàÆnZEwHŠìXZkÂZ̈ã³)Æ�Z]ÃK
ÆnZ¤ZkÆ¯ZZzv*]6ZqÃeZàYñÂZ̈ã³)Æ�ZiZzg°x
�ZiÅÃðgZ{ò$ËìX
¯ZZ

³)Æfg)ºmS:]ÆqïZ�ÛZŠÅƒÉ»\V¯ðY$Ë�Zzg 1

ZyS:]ÃÑizZw¯cYYìX
zZ−+ZL”V~Zd»g™ŠÏzZáZ̈âVÅS:]v™ÆZK±Ã 2

p[Ðp[F¯M�X
³yG (Compatible Donars) ³)Æ¿ÐZ¡ÅÃÆn 3

YM�X
(Somatic Cell) ZzÑŠÐøzxzZ−+³)Æ¿Æfg)Kã3 4

ÐZK%èÆ_.^c`qÝ™M�X

v*]
ezàÆ³)ÆŠzgZy½ã007DV6Š!]ÆˆÜsZqŠ/ 1

»x[ƒZXÍc»x!ÅÑb.e„ÁªZqZzg‚]Î)1:007(ìX
³)ZqµF+‚³¿ìZzg»x!ÆZk*]¹Á�X®Ztz‰Ü 2
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»‚³¿ (Cloning) ]ô‰ûjôßûŠø^ï

ZzgbÆMqÆ´z{Zzg¼Ì7X
Æ§j~z{3ZKi0Ï»¼z¦Zg[ƒ@ìÔ®ZZkÐ DNA !Ú 3

 “zZá³yÅ/GZâÁƒÏZzg-VZ̈ypŠZK/Ã]äzZÑ0YñÇ
n{ÌƒYìTÐ¼Šë{)bÀBÐX DNA Zk¿ÆŠzgZy 4

ÃŸù™äÆˆZ̈ã³)e (Human Embryos) FZ̈ã82.ç EGEE 5

ƒnÏHtŠZÔ~ƒÏ�Zq)ñ�Šcñ�ŠÃŸù™ŠcYñX
S:] �Ûn™,ëZ̈ã³y~»x!qÝ™ÌBT~øg~%èÅ 6

ƒVpHZkÃz{âjwxMnÇT~%œ{zZáZ̈yä6zgl0ðX
³)ÐM!Š~~"��áZŸ±»ç{ìTÅzzÐM!Š~6‡10ä 7

ÆÓxÆÓxµ"ŠO}ÆŠO}g{YNÐXÈuzZ#k~ZŸ†
ƒÇZzg³yÅ̂~ëi0{gz1^¯äÆ´z{Zzg¼Ì7™ÃÐX
³yZ̈yåZLM\Ã−ŠgZ»à~ŒÇZzgçÑ}~CÙ�ÛŠÅZi 8

³yÅ§sQ`ÏZzg-Vz{³yZ̈yåZLM\ÃŠzuzVÆnZq
Ó�á„0ñÇXTÐz{Zˆµ²~»DgƒÇX

³)Æfg)ezàÅaZöä7g~Š*~ZCZ[Å Âç]Úo…�ùÂÛØV
ªaZ™Š~Oç‚.Z%Oœg.Þ'äZknÅg^aÆnu»g~

-iÆZEw60È~¬Z™Š~X
ezàÅ³)™äzZàšÆu'Z{MízÅ.ïH»Iì: !

"It is absolutely criminal to try this in human"
LL³)Æ¿ÃZ̈âV6Miâ*GZq̀xìXóó

ì‰ Š*ÆZèZ<ØÆZIDäÌ³)ÃZ̈âV6MiâäÅ#¿Å
92BZ~0002YÃ7\äz¨Á;~Z¡ÅÃÆZqÎZŅ̃Zò !

»ôöÐæ[™Dƒñ¹�
LL³)ÆçÎCUÆ!z�ŠZÜª]ÅËÌ‡ây~Z̈âV6³)

ó óX ÆŠ!]Ã‡.ÞJw¿ŒÛZg7ŠcYYZzgZknÅï60È~ƒãe’
(Human Embryo) |ðfä³)Æ¿ÆŠzgZyZ̈ã< !
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ÃŸù™*OÆáZŠsŒÛZgŠcìX
·Š~fYäÌ³)ÃZq"Ñ»x~¸]»MqŒÛZgŠcìX !

P›yfäZÐZŠ~îg6³)Æ!g}~ZLìÑ]»ZÖgHìp !

:òÅuJÔ›âV»Z½¦PÃgx:ƒäÅ¯6³)Æ�ZiZzg°x�ZiÆ!g}
~ZÌJZ½¦gZñ‚t7MðXZÚ,6Zq*y~Zk!]6Z\k»ZÖgHŠ
ì�›âVÆ;VËqÆ�ZiZzg°x�ZiÆ!g}~Zqœ�ŠZgZÑë:ƒäÅ¯
6Zq„qÆ!g}~ZnÆ:}‚tMYD�X¢zg]ZkZ%Åì�¬Ý
ZsxÆu™Š{fZzg>6ŒLŠZgZÑëYó‡ìHYñ@�Zk]h‚³âjwÅÃÄÐÀ

hzZá)bÆ!g}~Z#Ö0Å§sÐ½ã.ñ�Yg~HYnX
³)Ð΅ÎZÑ]

Å°pHì?H³)ÆˆZkÅ°pZiuâ³ (Embryo) < 1X
Æˆ (Implantation) ÅgzÐ Â×Ü]¢qßè ™äÅ¢zg]7ƒÏ?

B@ìX (Embryo) 8z,¹J»%³<
H<Üsg3âŠg~ƒ@ì?Z¤¡~§jÐg3Ð!CÙ<¯cYñ 2X
ÂHZkÃÌ<ŒÛZgŠcYYì?
Z¤g3Ð!CÙ¡¦§j6“zZá<6<»Z:tƒÇÂZkÃŸù 3X

™äÅßg]~O<Æn}~³wZZzg›e»Z:tùZzg¾
6ƒÇ?úŠ¶zZàúg]6ÔKã3Š¶zZá%Šcúg]6ÔcZk
‚0Zy6�¡¦§jÐZyúVÃ5™<¯äÆˆZÐŸù
™ŠêìcŠ!]~pŠlŠ‚0ZâVÆ;ðVŸùƒY@ì'?
Hg3Ð!CÙ<Æ‰Š!]cZÐŸù™*OÆi%}~M@ì? 4X
!Úe~Z+Z}Æ§j~Z¤úg]Æ"3zõ EG

EÐZÏúg]ÆŸ»35™ 5X
ƒÇ? ZÏúg]Æg3~gÄŠcYñÇÂZ,a»Zkúg]ÆØCÙÐHģ

HZ(ẐKâVÆØCÙÆâw~zŠZgƒYì? 6X
Z,a»¡~§jÐaZƒäzZáZKâVÆŠzu}”VÐHģ 7X
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»‚³¿ (Cloning) ]ô‰ûjôßûŠø^ï

ƒÇ?²z{ZyÆ!\Ð7?
Z¤Zqúg]Æ"3zõ EG

EÐZÏúg]ÆZLØCÙÆŸ»35™³̂yH 8X
YñÂHz{9̂ZÉ4iï E

EƒÇ?Z�z{ZkØCÙÆWÐ7¯?
Z,a»Zk�h}Æ¡~§jÐaZƒäzZá”VÐHģƒÇ? 9X

5™ (Somatic Cell) Z¤Zqúg]ZL"3zõ EG
EÐË)%ŠÆŸ»3 01X

³y¯ñÂHt9̂ZÉ4iï E
EƒÇ?

)%ŠÆKã3ÐZLM\Ãqn¯äzZàúg]6uÑÍƒÏc7?Zzg 11X
Z¤uÑÍ7ƒÏÂH±kUZkÃÃðwZŠ~Y$Ëì?

HŠ!]ÆnËúg]ÆúŠZyÐ"3zõ EG
EqÝ™*ÑƒY̂ì?Z¤ 21X

*Y̂ìÂZ(™äzZßVÆnHwZƒãe’?
3XŒÛMy™*:Z−O67:2 2XŒÛMy™*:[63:63 1XŒÛMy™*:Z¯Zgc]15:94

An introduction to embryology, B1. Bailansky Hott sounders New York, 5th edition 1981, PP"43-45. 4X
Medical embryology, Jan and Wikins Co, Baltimord USA, 1975, PP"23-24, Longman, the Willams 5X

6XZ̈ãðÆ!g}~‚0ZâVÆZÃc]Y+ÆngZ¶»8ZÝe~£!>Zy:
LLZÚ¯ZÅMyZÅ›Ð+öóó£Zsx]?zg-Eg;4991YŠ9ÆƒÇX

8XZs "Cell" 7XZ̈ebc'N¥ikÂ
The Cyclopaedia for medicine and surgery spacllites F.A Davis Co, Philadelphia USA, 9X

1959 Under the heading of "Chromosomes"
Human Genetics. Novitski, Mac Millan publishing Com Inc. New York 1977, PP"92-93" 01X

Text book of pathology, W.Boued. Philadelphia, Vol 1, P"497" 11X
Text book of pathology, (Walter and israil) Oxford University Press, See Under the heading "Genetics" 21X

"Zygote" Š~‚ebcÃgzDZhù~ikÂ (i) 31XŠ¶:
Revies of medical embryology, Ben Pansky, Mac Millan publishing Co. Inc New York, PP:36-54. 41X

81XZsm:031@431 "Clone" 61XŠ¶:jZ!�7ikÂ 51XŒÛMy™*:ZÅ.íëy41:32
71X³)Zq¬gsÔeZË†Z°ƒs“g~ÔZgŠz‚b1ge992XZ6âwÑƒgÔm:86Ô96

Http:# Daily news Yahoo. com/h/ap/20010915/hl/human cloning 2.html. 91XŠ¶:
Š¶jZ!�71 (ii) "Clone history" âpfZÚ,ikÄZy (i) 02X

File:# c:I My Documents/Ethical aspects of human cloning2.htm. 12XŠ¶:
jZ!�22 (ii) Zs'jZ!�12Ôm:8B2 (i) 32X 22XŠ¶:jZ!�71'm:27
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»‚³¿ (Cloning) ]ô‰ûjôßûŠø^ï

ZiLqƒŒæãó )‚³ZÖp~ »¿Hì? L³)ó
‚Š{ZÖp~Z̈ã³)Ð%ZŠZ(¿ìTÆfg)%ŠZ:™Ä*Zzg²ZãúÆ

¡~5\Æ%ŸCR6‚³¿Æfg)ŸÚËYg~gpÅÃÒÅYCìXZk
~²ZãúÆ3»ËÌŠzu}Òc)Ò3ÐZk§b5\™zZcY@ì�²Zãú
Æ3LZ³ó»%œ{ïw™Ÿù™ŠcY@ìZzgŠzu})ÒÔ%ŠZ:ci*:7Í/õ EGL[ó)�ŸÆË
Ì{Ð1YYì(»%œ{ïw™Zk²Zãú~Å™ŠcY@ìXL[ó3aèŸÆË
Ìz»ƒYìÔZknZk~7gZZ̈y¯äÅ&¢š[™ÔZkºmzÅ&&
¸̈ƒC�XOç™.Æfg)ZkÅ»ï&6VÃŠz!g{Ãu™ŠcY@ìXZzgZk¡¦
§iÐ»gƒäzZá3ÃZÏ™.Æfg)%Zzg„Šg„Æ%ZiÆn»gHY@
ìXÍc�Z[t3ZkLWZx`ócLiZcó̂Æ%³JVY@ì�gzZî§iÂ6Æˆ
z�Š~W@åXˆZiZVZkiZcÃ̂g3âŠg~v™ŠcY@ìXZŒ%ZigzZî„ƒD�X

ŠzúV)Z³Zzg[(ÐZq3¡¦îg6qÝ™äÅzzZzḡZZH�ZzgZk»Zk
gzZîiZc^ÐH�Ûtì?ZÏÆ�Z[~³)Å‚g~œ»qÝ7æ{ì'

™Ä*Zzg²Zã"3zõ EG
EÆ¡~5\Åßg]~ÌŠgZÝZq*3„z�Š~W@ìX�

%Å¡~&¢Å¯6„Šg„»¿Ñzq™@ìZzgºmâjw~Wy»gZqaÅ^
Z(g™©ìXt*3%ŠZzgúg]ÆŠzÒúVÆ5\ÐáìXZ̈ãÒŸ]Æ

™zñÎ'×ƒD�Ô²Z̈ã)Ò3Æ%œ{~32�h}™zñÎ'× !Z %œzV~32Ô32
ƒD�XZy™zñÎ'×~„ÓxñgzOåZzge~Z+Z}z){ƒD�ÔXÅ¯6Z̈y~
zgZVWÐvƒCìXÒŸ]~32Ô32™zñÎ'×ƒä»Ètì�ŠgZÝŸ]Æ
z{%œ}‡.Þ5\ƒD�XÒúVÆ32Z!ÔZ!™zñÎ'×5\ÆˆZ32�h}
)W‚yZÖp~64(™zñÎ'×0YD�ÂZy32�hzVzZá3Ð„Z̈yÅð»¿

ÑzqƒYìXÒŸ]Æ%œzVÅ5\Åßg]ZqZ̈yŠz%œzVÐï™z�Š~W@
ìZzgZk~ŠzZ̈âVÅS:]QzƒC�ÔÃðp!ZqZ̈yÅZzgŠzu~Šzu}Z̈y
ÅÔ²‰pÒVZyZ̈âVÆzZ−+c±ÅÌXZkßg]~Ëp!c&¢»”wD

7gLÉZúZïÆË~‰pÒV‰6„qÝ™g�X
Zk»itÎeŠ�)Ò3»64™zñÎ'×6Œ%œ{ËZ,3ÆÛzãz~

ŠZ4™1Yñ�ZkÅWÐaZöÅÌŸðƒÔZzgtJ-Üs²ZãúÆ3ÆÛzã
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