
~' t' !!' ; ; ,., 

( Human cloning ) 

~ \~ ~ ~ ~"Ul\ ~.P.J\ ~ ~ ~~ u,... 
~ ,.t..:a} uS- ~} .J ~., t..W\ ~.\ p e.~,. 
i~.J..;-i.tl\ ~'1\ Jll.w..J JS ~U.J ~l;.a~\ ~'1lS.J dll:i.J ~ 

.... ... • .... n • .J- - ··" ... ... un·o, .... , .JF.J vo·tO,.. 4:f! ~~.J ~..r-·.J ~,Jf111t.IJ.J 

rr~.J c,JAj£A.J ~ UH ,.\.;~\ 4.j ~~.J li,;L 4.j USJ 

4l} .. c,JA.,..al\,J i~ ~ ~ c.r..J&l\ ~,;, . .J\J ~.;W 4le 

• Cloning~ ~'l~ u~ L. .J' t'··»·•'i\ 
; -: ·.n ;..• .... , • • • • , ... ~' . • • \";. !! •• \. • ' or t t ' Ml t c ' '' t!' • ~"'' , 'c'J '.J 

t' · "»· •} ~l u ;. •J .Jl ( Biological systems ) ~ 

-~~ 

~ JJ-t'i\ ~·~ ~ .).fiJ\ ~ ~ tt. :!011~,., 
·~ t).J le.J:t ~j u.. JSi .. 4.J f'~ ~ ~ U:ti ~ •. ~ 
0 u1L "••·~" •••·A~tt 4l1 ~ ,_ • t\ lA ~ ~- "··~• OA • .J ~~· ~ • u- e,r1 f' .J o..,-

4~ ~ 6A .\.\Co~ 4l ~·nii•nJ u\ ~ ~~ 
ow w) .. 'ii .... n n. '_,\ o~ ~~ (Photocopies) 
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[l:!..a1 ~4-ll\ ~ ~ ~ tt. *' ij, u} ~ ~\.jl\ ~ c,sA 4WJ\ 
. /)~~~~~LAW ~llLtl\ ~ 6A JJC. 

• • I "! n ;i ... n • .:i .... t\ -.. _I • 41 ... tt • I ... 1 .:i • t ·" 
~ ~.......a.al c.r-'JlJ'' ~ ~· ~·c. "'''t'll ~ 

.).J '· ~, Uot ~41\ ~ C. '+il\ \~ ~A\ \.. (:p ~ .JHUl3 

6A ~\ ~\ ~ ,.Wall U:H ~ 4·;:h' ~b UAJ ouUJ\ U:H 

,J\ '4....;'i~ ~~ ~ ~.b.) ~ '~ ~ • 10 ~J ~ 

cjW\ Jd. ~ ~ ts.JW\ JS. ~ \~ ' ~'i\ ~~ 

.(No limit) ~J,J~ ifo c.F ~~ \._H1U l)\~ ~ 

~Je i • ~ I ;Ju,; ~ J . . J,J.b..All u,;a.a 'l ~ ~ 

i$-W\ ul u. ~ U1IJ .liii ~' JA J,J~ • • ~' \1\ 
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o_;-.S! ~ ~ ~ll-y\:JI.S) ~'i.J t .J~ (5-U.I. 10 ~ 

~ u~ ..u..-c. ~L.. ,.;~ l~.J ~~ ~~ u-.5 ~.J~' 

. ( What can be done .. well be done ! ! ) ~ 
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L.J~ ~ ~l w~'ili ~~$. ~j ~ a.n..'i\J 

~ ~ ~\~UJ ~J~ ~~ ~~ I.S.,;, u\J ~ 

·-~~~~~ 

!! .• ;,.. ~ '~ 

~u.a~ ~ a~ ~~' J.W.-.' cl_,n ~ uA USJJ 
O O ~..)c.;, ~}.J ~""~' t..~ 1A,J4; I ,.;1 ~~.;e.s.n 

!! .• ~~'~ 

~ • 0 ~ _,\ 00 £,-wl ~ ~ t.. uti lll]j ~ ... 
~~, ; .,.,...., w\ ,_. 1:1 ~j]\ US!..t ~j e.\..)li'l\ _,, ~' 

\LA _,\ ~' '~ J.W.-.l ~\ CJ.t ~ln u~ _,. ut'·nn 

0 .tJI ,,;, ,.\ ~ 4~ ~ ~"UlnJ t\fo'i\ 

~~1J ~\S.'l\ t• 1 
.. ;;. •l c.1P i.J:HS ~ ~~\ , i' 

l fJ •• l 1 .;., ~ ~ ~ ~J o• (Dolly) • ~~ • 4aln 
~~ yt.,.,;~\ ~ t\~~ O.)A JJ'i ~~\ ~ L..~ 

~~ ~J--:!l\ W:!J.l ~(In vitro fertilization) ~)\ Efo 

:u.~ w\ J\) wl tJhi· ·') ~ ~\ .. w~ ~ UU\,JPJl 
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~~ .,o;,} ~ 4lt•i· ~"A" ~)\ OA (Sperm) cS~ w\~ 

.. • " ~ . ~ ••• t\ • • "\ \ (0 ) ... 
.d J'C, u1 ~· ~ ~" B" o .JAl ().e vum ~ 

cS~\ i\.JA} ~J t_) (Zygote) ~~ ~ Jl.b; l....-.J\ 

!! ~ ~J ~,! u.e lfJ4 .. " c " 

•• ~A\ 'i 

~ ~ _. c.H •• ~ "'' ~ .1t cS~ ut~ 
!! ~ ()Aj ~ ~ Ji 

fL...\ , ; i; ~,.til\ o~ ~~ u.- oJ;$. ~'ib. ~ ul 

f'i\ c.r-A J.,..A •• ~ t..,..\ ~ 4.1 u.e ~ t'Jl t_) ~b..J\ 

!! ! ~ ~ ~ ~ t'' ~~ ~t.J\ 
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,w ~~;n [JtJ. ~~'i' aJii; e'~' wti cmj JS ~,., 

t~.J-4 t) ~~ w J~.J ~' w-- J.lil\ ~ l+J..? A 
t' I ";;I u'i\ 

wL;} " ~ ,;,,s ~~·'i' ~ ~ ~u L..... wl ~',n 
L.w&Sla-4 ~~ ~~~ tt.,;;~~.} ()A (Ian Wilmut) • ~ 

~~ WJL;J\ ~ ~ o,n ~.J 'i\ .. ~L..lal\ JS iJ\J'i 

! ! (Biodiversity) 

"P.-.J ~ w\ ~..fo ts.;W\ l+.f\ ~ ~\ w'i' ~J 
(.)A JS 0 ~ ~.;S\j w-e ~~.J ~~ Jj.ll.t c) .,. ()A JS 

U:!i:' hi· OMUl\ w--~ ~ uJ Q em J.Sj\ •• J.ai w-- ~'J 
~ ( Identical twins ) ~ ~\jil\ ~ .. ~"i\ ~ 

,J, I tll ~ ~~ ~un e:a'~ u.-~ ~, u.- e;n 
'i~ ~em~ ~.J ~ ~~ UllS ~ L..s ~ JS 

d--J ~~ ~ tA~ u'i ~ L.}J \~ u} "'' ~ 
4.1~ ~ ~ d·Jhil l'j ~Jl\J 

( Different ) (JJn;; 4 U..1 ~ \ ~ • 

44 

o b
 e 

i k
 a 

n d
 l .

 c 
o m



u.L+U\ ~\ o_;AL.lil\ ol-A u-k-~ u\ ~ ~_, • 
( Diversity ) 

'~~ ~Jiie i) ~~;. (Sji.'i\ t/' ~'~ u' ~"' 
u----u~ ~ ~"' (lAJ#..J ... (,)M~,>J\"' ~l:til'"' 

~ ~ o_;A\Ji ~ ~ u\ ~ Uati (Diversity)~ 

u; pn ~' ( a J'n ~ ill.SJ\ ~ ($\ ) ~~,J:f:'l\ ~ 

.)-A\~ u-.-- lAJ# (.F lA~ c!.Uj_, (Biodiversity ).~,J.PJ\ 

e. hi..n_, a J'n .J-4- --~"1\ ~ ~ ~ ~4lll 

.......... w.ilossn ().a~ a .Jil\ o~ t) ( Bio- ) J.g'i\ 

. . ( Life ) olp.. ~ ~_, Bios 

.• ~ ~ .b\ 4lw ~ ($~ ~ i~U& u' ->""~' ~J 

4...! ~'"' u~ t) ~ ~ oJ~,.J\ ~ JS ... d ~ \jtj 

c~~li .. ~ ~ 4.1~ ~~ D:al+Ul o.JA~ ~Wi:i u~ 

UJ.-ll\ L;Jl..t.; .a 'i~J ,.~ ~.;i"J\J 9-\J,joW~ ~ ~ 
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~ ~Y'\..1;. J~ W (Biodiversity) · ~_,1-~:111 ~t;JI . 11 ~ 

t_,_.:J 0~ I •y? ~~ rJ:-..) . ~I w'i~ 0-~ ~ 

~ ul...i.....a.J ·l...:!..u · · 1 c ·1 'il (Canis fiami/im-is)~. ~ . .) ~ r-+-"' ~ u 
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Pure) ~.JJ ~ i~ ·~ lf.-J\ ~ (Clone) J\fi 

• .b.\J J) J..,i <)I \AJ\)\ u.;~ ( population 

a •w ~ ~ lf-1 ~ ~ ad, .. n ~ ~..J 
.. ( Cloning ) t l. , ij u'i\ ,....\ J\ ..I'J\ 4;f hh 

~' ~ ~~',:; ~ urt·~tl\ e~ c:JJ ~ ~J 
Mixed) .4 ht=;; e ~~ .~ ~ ~ i.;S ~~ ~ ~J 

• .41.41;, J,..\ 4.1\f.:ti J) JS ( population 

~ JW' ' eJJe. ~' ~ ~ •~w u\ tJ.J-l4!1Jj u-­
!! tj,J.PJ\ ~ 

·~~' ~ cJ ~ u' ~ u,;Sj J...s t' .. ;; .. 'i' u'J 
··~ 
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~ ·J · ' 'il ~ o ~ ~ ~y .ull::a::...'l. · W~LJI w~ W ~ . (+J ~.) (..$_?. • ~ • _JJ u . . . .) 

.(Solanum melongena) LJ~4ll wl;U t~ LJ~ 
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. ~: rl ·~ .. ,1 • \ I. \ tl_ 't ,p\ j I L • -..1 ..< ~~ :;-.;. -:__ t' 
~ '-' ''')) '1 ~, '-~~ ... -....J ~ \.m I~ ~ 

_...)~\ ~l! .l!J ( Ian \Viimut ) ( ~..j l.JY) ) L$-l,jJ~"J\ 

~ ?'..i ~ ..u~J f'wc'il t~~ > ~Ui' ~~ ~ 
~ LALA.J ~~ ( Dolly ) " ~J.: .. ~~" .. \ (~1) 

; ~J\ ~.l-4 0-a ..AJI l.J~ uo0 y. .j\.5 '":'Y.;iJI ~'il: 

JL..i.b\.J ~)\(_;G..~~~ C~' ..JI.5 i!llj J.:!.J l~y 

. . ~t..b:.>.~ j.a w~ J~ 'i\ ~l..il 

~ ~~ JS ~ wl ~ .)JoA'i' ~~.:~ &LWI w' 

1u r.:.;u ~~y...w 4 ~~ ~lh:~ wfo ..s.JP ~ J' ~ 

JC J ~ 4-Js. ;. J\ J...al .JLS fill ~'i' .r.JI-ll t 1 j.U\ t? 

-\rthur .James ) J~ ..... ~)) ~J.l...a\ ,.s.ll\ ~~ J_,A,l: 
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~~ ~ ~~.J ~ ~ l:t.a~ ~fo Jili ( Balfur 

• 1917 ~\&. u.-

4.J\ ut .t.;<\ ~ ~_JLW:I ~ u1i ~~' f\t........\..1 ~\fo~'J 

J....i. ~ ~ .a 4' ~Jl 'l ~ ~.lll ~J:t.l\ .J ~n t) 

( There is no invintive nation like Britain ) I J;t bu. 
!! o~\ ~ "l ~\J n • ., 

J 'lJ cS Ll\.J ~ .;wal\ t,) ~ ~ L.. JS 4tJi:ii 
!! ~ ~\-'i ~\fo\ .j\ dt.:.lS\ fl ~ U1;:a. 

( Alexander Graham Bell ) • Ji ~\~ .;~ · ,<J\i • 

. A..H ~ ~ e.~' ~jl\ 

.a .~u ~ •• 4k- JJ ,,,n ~ .l;lJ-t o~ w'J 
~~ .J' ~' .J' ~ e'~' ().t ~ ~ ~~ 
John Logie ) • J~ ~.jl ~ " .J-A u-1~.>.1 ull ~ 

. (Baird 
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.;Lsi\ ~ t~ L.~j.o wW ~~\ ~ t\fo\J 
Ch rl ) " L! ~' ~ n ,,,. .~J\ ~1t ..... t\ .... tl." u\,c.\ ... \ a es ~ . .;-J ~' t.r~' r-· ~ J 

(Babbage 

t.$.;:. ~...;.1.1..) ~ • ' ~~ ~ ~\_H.wJ\ t'fo'J 
( Sir. Frederick Henry Royce) • (.)Mr!JJ 

J)~.;. '~..Ji d.5 ~~.b.l\ ~ )J:d t'~'"' 
. (Richard Trevithick ) " ~ 

.,_A~~~ u~' t.S~ Jt.Hl' ~ u\ ~ 
·~ ~ ~ .J' OJ~ t.$jJ\ 4tJJ\.J ~ t\fo\ 

~.; ~~ •• ~'i' fJil\ •.J-S., ~ e'.J-A' uA ~ 

.... _.., Ua;\ ~ ~ ~.J (Rugby)~)\~~ 

.lAJH ~J ~J..I fM' ~ 

DJ' , ;In ULJ.:lS~ iJt t.S jl\ ~ ~\~ u ~M<\.J 
Alexander )• ! ; •JSi J.1.a~ _w.. • , ~ ~\...., ~ 
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~' il: iJJlA ~~ c.).·~tJ.· ·u ~ ,j! lj wt.__sJ ( Fleming 

.1928 ~l&. 

~L...~ J..~ J--A DNA ...J\ ~\ uWU.S\ w\ l..s 

J "J,H!SL•a J • cS ~\" U:f:f.a~ "Wa.l\ ~\..H c:JS ~,J.Jl\ 

( O.T.Avery, C.M.Macleod and M.H.McCarty) ·~~L.." 

u--i (Transformation) ~\.Jjl1 J..plt\ i,;'Uil \~ ~jJ 

" ~" ~ ~ t.i.~.iS\ 6--t Jj\ (jJ. ~J ~ 

tJ_,.i)\ ~lf.lH\ ~ ~ ~~ ~ Uot ( F.J. Griffith ) 

.Diplococcus pneumoniae 

. ~..JS ~1) 1J (James D. Watson ) • w I rei\J ~ 

[J~ ~'+: 1953 ~U:. ~ (Francis H.C. Crick ) 

"~jS ~.JS cSJA U"J '"i\) n \• 1W\ ~J •• ~ 

JJ'i\.; ~~ \; • ( Francis Harry Compton Crick ) 

-~~....H ~ ~ OMJJJ c:JS ~\ 
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~~w 4.e ~~ ~LA.!\ ~ -' ~~ ~. ~ .. 'I . ....i,. 7.s n ~ . t.. ~ 1 u.3..\ ~~ 
... ... • -J..;-- .... ....,....,~ ~.,... ~- .....r-- ~ 

~l...w..J~\ u~\ c .. ; 4lo•.l·~~.JI..J (.ELlS\) ( \~\ ~'"':i) 

jL.JW\ 4h ~x~~l~ wL..S ~~..J_;;.ill J#.J AIDS j.l!~\ ~ 

( M.F.Clark and A.N.Adams ) .. .)..4\J\..J ..!lpl.S ,. w~~.,r.J\ 

. 1977 f'~ ~ 

4 I 
4 tl\ \~..9 .. t~.J.Al\ ~ Ji..ii di\ ~ J ~l.,_j.J 

··l+l.J\ D-t 

W\ • l\ ~ .L--:-: U a ... i '-'~ ~W o ~ _ ........ l .t ...... 
~ (J""' .. u_,-.. ..r- . .J r--~ 

~~ IC ili ~~ ~) aa.l\ ~.1\ ~ ( ~fo.) JJ~ ~ ~\..9 

.J~\ c; ~~ 4.;-J\ j;i:. 4W\ ~ U.J-W'..J •• ~ ~1.! 

4 1:1<JU\ ~~.,n ~ ~~ .. o).d.n ~.1\ l.f.l.A 6JS:i.:i ~\ s:-\.l:JI 

I ; J \jl.i (CeH) ~\ ~ ~ ~~..J ,flo. "1' ~ 4Ji}i.,l\,J 
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~l..-.-4 6-4 ~.;A; l.-.4 ~ ~ IAU~.j-1 J~"J\ o~ ' •: 

• ~ •.•• t • .. ~ 

9 

200 x 10 Cell 

~ .JA ~ ~.;"1\ o.;Sl\ ~ J$. w' ~.;\l.Jl.;S~ 
.&ii~ 

9 

6 X 10 

U,.l ··~\ .JiJ ut\ ~ • .•. t. -·u •\ ·'·~ .. .......-...~. c.r ~.,....., .. u..n-t t.r w r- ~_, 

4 i;'i> ~ ~ c.H \~\_, te. ~ \~ 4S \ ~J hi. ~ '~ 

~ ~ .. ~ u.- , jl;;.. e~ 2oo ~ ~ t... ..)A'i' 

_,, ' ,.,. ~ (5,;.--i\_, ~~ ~ ji.~ ~.J ¥ 
.•.. .L .. lt.J\ t .... , u._w \.ll,i •• \~ . ~ •I ..... t ·".:. ~ t.r f.J- • _, r..r--- ..)~ ---;..-

uA ~ o~\J ~ u.- ()JAJU ~ ~\ u4 ,._.3 o~ 4li. 
~ ~ ~~ ~ J.j\ _p. ~~jl\ \~ . (Zygote ) ~,P.-a..jJ\ 

• .:t .t.:. • .•. L ... L..l\ . J:lii·~·\ .. .U,. 
~~~ '-' ~ _, 

oJ:!~ o .;t..o.. ~ w\ ~' J\.;\ L..JS. ~ 4 ;, , ~ 

. ( tJ ~.; JS..!J\ fol\ ) ~~' ~~ ~ ( ~~ wU (.St ) 

0--t ~y ( Sperm ) (.S_,l.J\ w\~ .JA ~~.Jl\ \~ ~ 
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. r-'JI j.....-..A ~~ (Ovum ) ~$1 ~J .,.?.'il' A·"i'IJ ~'JI 

'J\ ~.l....-:~1 ;JL..u.l\ ~ ~~ ~ JJI wfo ~~I ~I l..o.l&.J 

. .1;~1 J_;i1\ ~J 

Scanning electron ) c-WI ~J~I ~~J~~ 

j~ ra 1'' :_) ( ~ c,Jh...JI ..s.;.; ..sjjl ..si ) ( microscope 

, 1'' ~ ..s~\ .jl~\ J~ ~~~.b....~\ .JJ:!..}4tJI 

;\_Jlll }i lfoJ. ( 14 ~J ~) ~ J'".-lJ ~ J"-o~ 

_) 4:!.):j ~W,.a ..s~l c_,l_jpJIJ 4~1 j-4 jS ~ ;J~_,..JI 

J.ll.ll ~ ~ ~ JS ~~ ~ ~_j-I~Jfll ~~~ 

~\J ~ t Y''' ~ UU'JI e,l! ( ln ) ~~JoAJ.fi-!1 

~ ~~ ~~~ wli i.!lJj ~ J . r-Y4~' ~ ~~ ~L. .. ;\ 

4 J 0~ ~J ~Lo_,.....J-4Jfi.ll 0-o ~\ ~ ..:.~)\ ~fo 

~~ ~~ ul ~ I~J . f>~~\ ~ j-a ~ .JPI 

~~ ~ __?.\ ~ Jl ~yL:~I ~~\ ~ J:ISI ~ 

( Mitochondria ) 4JJ.....j.fi~L: ~~~\ D.-\1' ..JI ~ 

~ OA'\ _)&- ..s~J ('j)L:~\ ~ ~ji ~~ ,f-J ) 
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~ .' o.;, .,\\ ~~ ~ .j_,.5.:j j.A ~~ ~~ _Jil.S::J\ ~~ ~~ ~.) 

~\..:J1 J ( ~ )\ ~ _;l.._JI ~i .)c ) (Zygote) w~)~ ~J_;-11 

L5_,_w1 .JI~'---! r'it 0--" ~WI (Ovum) ~I~~~~ (.)A 

~ .)4J I .JJ..>-- _}l::U.JI w .H"-::)1 ~l......ijl ~ ~'il j.-<o ~lill (Sperm) 

I \. ·... ...1 t..i)l:JI ~l......:l... U& . . _(-.1 ~~ ~~ ~ ~I .. · .. -.. I.:. 'I L5 "'t!-':t:' \J"":' - ;..>;~ J - . ..) ~ ~ 

J..WI ~~ I.H_,s::J o..ua..... J-:..1 Y' ~ U&.ll o~ _;~ ~ ~ 
9 

.6......J.:;. 200 X 10 . - .l. "·'u 1,. I.J - "i 9 ~ ~'J -- ~\ - (.)~ ~ ...s- -~ ..>f-'-'1 . J ~ L5 

!:UJ ( 3.25 kg) r'~ .J¥11 t;-?.JJ wL.AI_r.o. _,...¥ ~ .)1~ .Jj:J 

(~I~~ .)c) tJ411 _;....,.j'jl ~~)I c)·~ ~_;,ij \~ 
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J.,...._.;!\ 61 ~ ~' Y-l~ ~~w o~ ~ ~JJ 

~ --~ J.atA.t. ~ r "i~ ~ ~~\ ~.J\ .ii FJ 4 Jk:- ~ \ ~ 

• ~ o.b.\.J 

~ '-1-..:Y ~\! ~..P.;jl\ 6-t..fo J~' J\,p.~\ ~' ~ 
li.~ ,,., ,, .. n s, ~.aWl ~ ' " .... ~.t.:. u.s.. l..wai..a~\ .. .. ,J .. .J ~ ~ ~ f' 

~ li.b ~ ~ ofo Jj.i. ~.J. ~L..ta 24 ~~ f'l..wai..a~\ 

~~ i.ti.jl\ .1&- ~j,J Ji.b i.N,J ~ J:di ~\ ~ ~jW\ 

h . u,jl.J\ c) ( 3.25 kg ) f'\~ ~ &JJ uL..\~ # ~ 

f''~ 1oo~~ ~ !!aLa~\ u.- ~' UJS:i J..P~ w' ~ ~ 
~~L..~~~4· ,,~~~..,Jh ·ujW\~ 

9 

u---- '~ L it;J ~ lpW\ JJC. (_J\ Jb.. ~ ) ~ ( 200 X 10 ) 

(J ;. ~.J •• ~ 0~ \~ Ll:ti .b.\.j JS uti ~j ~.J 
4 ~J;;s i~ ~~ u! ~\ UlS.i •• f'\ 4.l.J '-t\ 4.1 U. JS uti ~l 
~...)2 CJ..-&- d · tJ\ ,.l+ w' J:ti ~ ~.b:f ~J ~ )LS:l1l 

~ J.+&. ~\ u"J~ J.U:S u,. u ;';;. '1:! ~ ) ! ! ~ ~ .)Wl\ 

f'\ ,J\ '-t\ U,J ~ 4 J'e. f'.s\ U.s;,...u Jl.i ~J ul.;il\ LA.;S:S 
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~WI ~Jji...S.\)'1 yfi-.....,J.M4 oj_,:..~ ~ ;ii;ii., 6.J_,.....- . 14 ~ 

(Ovum)~~~ (Scanning electron microscope) 

JJ~ ~ , ~I ~J ~I ~y..JI wwl~l LJ-A y~ Ub... 

Ji,...al 0- \A\:jll5~1l5y..JI ul~l ~ ~~ ~.J.J ~l......:a:...IJ 4ilfol 

~~ .l.i ~~ ~ ~ ( o.J_,.-11 LJ-A ~~ ~I ~JI)I y.)) 

·. <I • -L..Jc, ~~ I · ~ ·'\! ·11 l.!aill - L. .. 1- ~\.bjl ~ J ~ ~ ..?.- (.)A ~ ~ ~ ~ c..-~ 

~ ~ ~~ ~ t.sA yl......:.:..'il ~ ul ~ u.-~ ul ~'i 

~~ l.._..ujl I .N..:. ~ ··1 .1-ljj <.~~ ~ . ~ _b. 
< ~ ~ ~ ~ ~y ~ J t..r:!"' ~ (.)A ~ ~ 

01~1 ~ t~J ~~ ~ u-i ~ l5_,_w1 01~ u-.Y411 

~Iii' .l..:..l.l 'i ~~ ~ I: 1.:1 ·.'\!. ~ ol · · .uw ~ .:.11 • ""'t-"'""" ~ J ~· ~ ~ f'~~J _JJ (.)A ~~ l,5_,.-. 

0 I- ·-'I ~~ ~'i . ~I ~ '-jll - ...... 11 _it.J II·. I. I. ·11 u ~ ~ ~ ~.) U:l J r-:- IS" • ~ ~ ~ 

• • =-.11 • ~ l L.s: ~~ lli _ ...... , ~w .: -'1 C...J"""'" ~ J ~· ~ r:-- . . l,5_,.-. 
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Spotaneous ~~~ ~fl. ~ ~~ ~\J JJ\ j{&J ~ 

~ ,;J~\ ~~ ~~ ~1 ;.\~ Jli.J (generation 

~ u ... F- u~ Jli..J ~\ w.J~ ~J1 u~ 6A ~~ ~\ 

~ ~.JA i~ ()A ~ ,JJ"Wn 4;L.._A ~~ ~ ln ~ 

. ( ~\ UJ~ ~ 

~..; .;,;n ,JJ'U:U\ 6A , ... ;< .:i ~~..) ~~\ wl! ~j ~.J 

···c.>-' 'iJ J.Ji' l..t:fi 4 ~' '' ... ~w e.~'i' 

~ .wi A ~'i\ w\ ~ wJi:a.; WMun ~ 
!! ~'i:,. ~ ~\ L1J •• ~'i ~ 'i AlllJ ~ ~ 

~LS ~ jm . ;,;, n ;t....s:m ~ wLww"i\ i ..;Ji w\ ~\,Jl\ 

. ~ ~ ~J\ u~ ~l:f\ jl.t ~JJI-4 unjl..tJ 
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;~ ~\.;-J\ c) t;~ ;~ w' ~:i··1:1 w~"i\ w' 
~ ~\,:U\ ~~ 6, ~ ~' .. u \Ji1n ~ 6-A .bi! 

-¥l..:il4 . . ~ .)-' ;.,; n )LS:J\ u-- t~ ._,. ( Identical twins ) 

!! ~~.,. 

.. lj. ni1'"i ~\ ~\.b."i\ JS ~ U,J1'-I..jl\ ~..fo J~ 

~ ~ t'' ... ji'J\ ~e.~ t'l.w.i..a"i\ c) t~ u,MW..jlli 

~ ~ .JF t'L....Lt1 _,..J ( Mitosis ) ~ ~ t'L....Lt"i\ 

·;:h ~ "i\ ._,. L-..... .)A'i' ~'.J ~ \L..A u' 
• ( Natural cloning ) 
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)L....S:U\ ~J~:,...... w~"i\ t,) UJ..JLA .J.P.l\ ,~ 

L....plJJ\ ~ ~ ($\ •. -~ c.J.A ~ ~\~ uA ($~ 

tl,jl4l\ .;\~ Jtt.; ~ ~'i\ tl,Jl4 ~ ~ . 4n.JPo ~ 
oJ~ ;,. ~ t......!.Jl4l\ ~~ UJS.:aJ · 4;W! cr~ ,. L.!.ill 

\jL...J •• ~JJ..I~\ .JA ~ •• ,.~ ~ Ji~ ~ ~~ 
~ ,, .:. n ~ ~~,a~ •· .. t\ I At.:. \J 0 uS..r..a1 t1 atl ,t\ ~~ ui 0 
\;;,....;- ~ ~..;-/~' ...- (Jot • ,.,.'T"' .) • .)A 

\jlj ( Nucleus ) i\.jll\ c/t c4ta •• .U ii,»U5 (JJJS ~ 

c/t ~ .. )S\ J\ tl.JA:fllf.li\~ ~ ~ Ul:l,»l\ u~ 

i\.,.._a J ;\J ~ u_,.... ~ ~J •• ( Nucleolus ) ~ 

.ut..,....,.Jp c.,A c4ta ' 4i.jl....l\ ~4w-'i\ ~J.)S...S\ o'al 

iJ,P.o,J-' ul...J-W!.J-~JP UJS.:i La l.&l\J ~J WJU:. J 

.. ~\.JJ t) 

~JJ J-S UJ--S.J ~JJ 23 ~'l\ t) t'J.;"'i\ -~ J$-j 

~' EJJ ~ ~ J 'h.u JS.JJ\J ~ t) ~ lf.l.a 
( Homologous chromosomes ) .4 t .d ·~Li·n ut..,....,..Jp 
o .;~ J,'i\ ~,....,..Jp 6~ \j\ 4li lS ,_!.; ~ ~ l.tSJ 

wW 'j'.J ~\ ~l....:2.; ~ ~ ~ ~1i ~l....:2.; ~ t.P 
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JJ JJ 1 ~' '\ ii ;~, 'I .. I .~~· l~s It~ • '· 
(l )\ \( 

1 2 s 
I 

II n n u n n u i i( ~: > 1 1 t f 1 ~: u 
I 1 I t 10 II 12 : 8 ~ I t 10 " 12 

U II U 
'l8 17 II 

,, := u 
II 17 11 

II U II 
13 10 11 

i' u ~e i 13 14 •• 

0 I H ~~ 
XX I 

u n 
II • 

,. ' & • 

11 
19 :10 

. . , . 
,, Z7 12 

~ ~~ ~J ~"'jl ~ ~~' ~ ~ 7··' ..:;....,._,..J.fiJ 

• ~ .:J....,..... Y'JfoJ ..,-A ~ J4 • J,-1 J JD 'i . Karyotype 

.J-A • ~ ..:..L.. ~,.. JfoJ ._.A ~ • _;_,_)I i...l ( Q ) ~ ~ .jA 

..>- ~J'il 4Jj (22) ..JJ~ J ~~· .J ~'i . ( d) .ill~ 

~ ~ ~'il ~ J .!L'il ~ .)~ 4,.i ~ ..:;....,._,..J.fil 

~ ..:.L..,___,.Jfo. ..... .J~J ( 23 ~.) (!Jjl ~') JP.'il (!Jjl 

U. ~ ~J J.,Jd ~ (!J.>l u~ jl (S~x chrO~osomes) 

jSjJ a. ..,a~~ rt_Jjl ~~~~~XX>-~~ ~,~"'11 

~ XY y..J-.4 rt_Jj.l 1~ J.-a.JJ li.JJ _p."il ~ ~ t..-1 ~ ~ 
~" y u J.-ajl ~J J.ol-1 ,.,_,.J.J.J ~ .. X " y.jl ~ 

,. ,_,.. .J.P ,.... • .)~ U-1 .u..-J .) .. 1. ..!lli1 J ~ ,. ,__.~ J.P· 

·· y .. ~ 
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wL..S \j\.J ~~ ~ ~ ~ ~ ~ ~ ~1111 f'~_,...J.;SJI 

...>--i\ u~ ~ ~ w..,s.~ ~l! u~ ~ ~~ f'_,...,_,...J_;SJI 

w<; 1 .. ~-u ~~ II ~~ II .JA cal)\ f'~_,...J.;SJI w~ \ji.J 

•• ~~ • \ ~-~ II I II ~ .J _;::. ~. ~ 

~J.JJ ~ ~ ~J..~--+j.J\ ~L..a.J--1-'!_,...J.;S.!I [I.Jj\ J~ • 

[.JJ _,_A Parascaris equorum .....J4 4.is.;a .. J\ (J-IIJ\.i.w.~\ 

. ( 1) .hi! ~I.J 

Drosophila--!l: UJ~I ~W\ 4......:4j ~ L-4\ • 

. ( 4 ) ~) ~ melanogaster 

. ( 3 ) ~ _J+i Drosophila willistoni ~4111 ~.J • 

. ( 5 ) ~ 1 u.u _,..! Drosophila obscura ~~ll\ ~.J • 

• ( 3 ) ~ ~ Culex pipielfs (Joii_,..Ul\ ~.J • 

. ( 6 ) ~ .J+i Musca 'tlome:;tica 4..)l..J\ ~~11\ ~.J • 
. ( 39 ) ~.J ~ ,.,Hoi Ca•is familiaris ~\ ~.J • 

• ( 40 ) ~j\ _,.! Columbia Iivia f'~ ~.J • 

. ( 13 ) ~ ~ ..,H-i R••a pipiens t ~\ ~.J • 
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J; '~ ) ( 27 ) W.J~ J ~ _,..! C ebus sp. J_}l\ r).J • 

. ( w~'l\ ,) L.u .)S\ ~ J.-J\ w' 
~ .Jl Pisum sativum JS'i\ ~ ~U ~\.J'-M ~ t).J • 

• ( 7 ) ~ .,Hi Lathyrus odoratus "'~ jl\ 

~\J,.,_...n JJ..-'l\ ~~.J Mus musculus ~jl&l\ ).ill ~J • 

Cucurbita ( L.w._,sl\ ) t.,>-il\ ~~J Arachis hypogaea 

. ( 20 )U.J~l+l- JS ~ .,Hi Sus scrofa .JJ..)W\J pepo 

~ ~ji ~ 4.11 Ulb.~ Ji LU\ ~~ ~\.}llw~\ \~ ().~ 

.o~ ~~ u=m ~l..t.J'-M.JAJJS.l\ J~ J ~ u1Sl\ ~ UH 

Wl.. ~ I.S~ ~ Eupagurus ochotensis I.S~ • 

. ( 127 ) ~l..t.J'-M.JAJ..P ().~ l+JJ UJ~J ~J 

--~ UJJ • J\.J ( Pteridophyta · ) u" ;\;.wJ\ 

u" ..; ~ o~ i\.Jli.S~ Ophioglossum petiolatum 

~\ ,_. JJIJ\ \~ ~.J ~.J'-M.JAJJS ( 510 ) Y::..J .UL.t 

.JJ.....jj ~J w'i\ ~ 4,j,.,~ ~ ~t...~~··Jfil\ i,)-4 J~ 
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~ ~-.9 ~l4~_j.4-.9.;Sll: L4W ~I ~ <..:J.jl.S ~ W ~\ 

· ~~ ~~ ~~ 4::fo ut.s.A ~\ ~ 

.. u~ ..l.JIU u~l ~j 
23 tt'_ .... • ~"i\ ~ o\ · · 1 · t.& • u .<j Jil u-- ~ ~ '-.) .. _J.J '-.) c.>:- (...)-4 ~ 

•• J_)...a ~~_j.4.J.JS 46 ($\ ~L4~_,.._J_;Sl\ ~ [JJ 

• 
~ o\ • '.4 . .. .. -:t\ ~~' J$. • , U! ~ \jl! .. ~ o.r--t~ u-- .. . '-.) ~ 

~ ~ _JA I tub 'i ~\..>-:!~~ )S"i ~ r:_,t I ~~o~"i\ • 
6 

J~ ~ JJ......£3\ \U l..i.o I ui \:t..J ~ ( 0'.5 X 10 ) 

_ ,.~.J.AJ.JS JS '-'' Ul ~·" .. "'"1 ( 46 ) oJ,;i.J\ ~L.t_,.....J.AJJSl' 

~li...::a c.J--4 4 i.c1 J-..S r:_,\ u.J..)LAl\J . ~L.._,.....J.A.J.;Sl\ j)~ 

~ l+.!i ~ ~.J' .. ..n ~J.J ~,3~.; 4.;· .~~,n 
\ 

•• .)S\ J' 

.;\ .;,___.~· ~,J •• ~~ ~ (J.ti\ ~ JL..:Ul ~ 
• • 

~ ~ U.J!.JH~ U.JlJ. Uot~\ JS..!. 4WJ ~ ~~ 
• 

. . .)S\ J' ~ ~ ~ ~ u-a ~j .Ji:. 
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o) oe ~ ~.J ~ ~ ........ ~\ ~U:l\ ;~I jA ~ 
6 

( 0.5 X 10 ) ~ ~ ~ 1.$~ ~~ Jj ~ 0~~ 

~I ... j\ ().!~ ~yLl\ ~t.i..Al\ JS ~ ~ ~\ o~ .~ 

.J,AI.S 

~"'i\ . j \_i_u ~li ~ "'"' • ~U .•. ,.(~ J ~ ~ W ~ r..r ""'= ~· u.:;-- ~ 

( 2 ) w~ UJS.; ~ ( Mitosis ) ~~ f~~\ ~_..A 

~~ ~ ~ .. \WA..t ( 8 ) 4-wi ( 4 ) 4J\ ~ 
9 

( 200 X 10 ) UJAa u 1il.4 6-t 4 • I.,~ 6A ~~ J,;-i 

' ;;1'h' (.$~ ~Lw.i.a'i\ u.JLl u..a1 .JA ~Jll ~ 

w~ [Ul\ ~ 1.$~ t,$.,w\ ~~~' u.a e,a ~j ~ ~ 

JS ~ Jj ~ ~ "~ wj\ \L.li ~~ .JoA'i\ d.5 \:U 
9 

f ~~ ( 200 X 10 ) ~c?W\ 0~ 
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a-a .. i rc;·f.~~ ~~a.l..PJ~...t 
4 ... ;.~ ui &is d! ,_~;a~ .Wi ~.it' ......... ! ... ; • 

.. ~ •• =hi~ lt.jAJ aA~ 

·- -.c._. -
~-~· 

. 
~ 1 1_,tr;. ~ ~ J'ji. .~ liiJi.JJ ~ s.t 

1 .h,h;,; t.... ·~ ..i ~ ~· .. ( Dilieti!lllialiea ) # - I.J r.; u-- ~,.. 

.... ·~altl 

E ..... F •• ) .. !~ld ~;· ~ .i;t;; •• ~ t'.Ji ~ 
;J! =I 'JJii.J( M-..de c:ds}a'J .:.1 1iJ i~ ( c:ds 

( RBCs) ~•.J ol ~ ~J-S.J ( Na.e~ = Neanas) 

( 0 I a:ylls ) tiJid ~.J ( WIK:s ) -'·*Jtl ~ ~JS.J 
(S,h ta «:6) " ,hi' iJ~.J ( LMr ~ ) o~,:SI ~.J 

~ •a us- iH lifo iJ c,;p... ~ i 'J'PI t'-JI~ a- 4!113 .# .J 
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(,....,._c:rll, 
\ 

' iJ 
\ 

~~ jfo. ~ J_;.a...JI ~~ ~ ~ _,l\ J JS_.:;JI j.A j.S ..) ~~\ 

(Cell differentiation ) 
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.{; lj •• ~\ ~' •\; 1+1.;!: ~~ ~ L:..~\""' 

~ (J\ UJ~ el i . (Neurons ) ~ .• n ~ ~ t,A 

J ·~ ~ ~,JJ\ JpJ\ Ji..' ~ ~ " ~ ... n ~ .~ 
!! ~.JI4 .,, ~ ~ .,wd ~' ~ 

d, l , .. Jl.tS.J c:sW' JSt u.a.,n tp· ~ u. ~.}li 
uSl ~ .au\ ~ ~ u' lfl ;.M u. l•s;,u .. dA ~ll 
.• ( Communication ) ~ u'.J 't\ iJ.D.t ~J ~ .a.)1 

~Jl ~.,s .... ,...., ... ,,,, ~ ,.~ () u....,...n., 
.UAJI •• L..L.; 

~ l.....A~ UAu ~ lf.141./A'I' u' .a.G .. p 

~ '.JJ.~ ~ ~ ,. 41./al ~ .. 'lW u----u~ 
n i.JJJI•a ~ ~ 41,p.~ ~a I laW (urea cycle ) 

i.).JJ-1 .l...A ~~ c)t ~ ·~ c) 4J ~.J 
J--.S 4J.J UilJJI '1\ ,. L. ,..;a cJS (J.J ~ ,..;a ~ [U.. 

' 
1th" 1,1&; ~ mRNA cJS ~.J mRNA ~ E~ Ufwl 

• Jt11.S\ Ultl '. 1 Qj r}J 4./Jjj! ',JiJJS 
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.:.J\ J.:'i l:!~ 0 .;JJ 0 ;\.N 4... ~ ~~ ~l! ~j ~ .J 

.J#. ~ ~.J ~\ ~ ~ ( Active ) ~ ~ ~ Wfo 

· ~ E\,_i\ 6-A ~\ t~ ~ \ ~ ( Inactive ) ~Lc 

vul:l~ iJ.,P..jAl\ ( B - cells ) ~ ~ wli ~.J 
ttJ ; "'\ .J\ , s.,n ~ l..U:H U+l~~\ ~Wot"4 ,.~ 

• ~j ~ tJhi 1 
• .j 'i L5 ji.\ 

~ a' ,,n H JJi:&l\ ~ ~~' ~ .JJ~I J~~~. 
J...ii:j I • \Jt ~ t.p.i. ~ u-SJ JPl\ ~ t..JjJ\ ~ 

• L.S ..P-'l' .=; ;41 n 
~~' lAJii ~ ~~ ,J.fiJ\ uJ;~.,n ~ \j\ 4-ati ~j ~.J 

4Jl-n .JA ~ o.l. Jii .;\~\ wli J;i:&l\ ~ ~.J~ 

.J\ (Cells specialization ) L...;J..il\ u4 .<2;.; 4 J 1 ·~ JJ.a.; 

. ( Cell differentiation ) ~\ ~ ,Ji\ ~ 

71 

o b
 e 

i k
 a 

n d
 l .

 c 
o m



~ ~lb.l\ ~ J.;iln ~ ~~~ 'W\ .JA ~WI J~~~ • 
u.-~ J.j.A..I JJIJ 'l\ ~ 'lJ ~ JS ~ ua ~1 n JS 

J..U ~.J.Ji ~ .su. u' ~ ~ Jl...A'l' t).J 

cJ ·ll ~.J.Jil' .~ .. d~t" .~""' ~ ~.,s JI,.S 
~ ..Y J:n u~ ~.J JJL.-:1 "'ln ~ 4ll ~LW. J1.. 

• ( ,:J~ln u. ~~.J) ~ ~ 
~ W\ ~J1-..i:l J....A'l\ '~ ua t) 41i au ~ .J 
a ~l n J-S u k- ,s.jlal u.t "l' ui ~ JS u' u.- ~ j1\ 

i,JJJ ~ ~ t.~ d ~l" dJ J..lS J) J.-1 t.~ 

~ ~ Utl~"l' ~ 4-t]in a .J' ~ ~ ~ ~ 

. ~ u.Jal\ ~ ul" .wi uA ~ U:H 

( Dolly ) I c,r-l.JJ I ~ ~W\ <1i u~ ~ as 
u\ ~ L. tt,&Jl .;Js;u ~ u\ J~ ~ tt.·tiu'l\ ~ 

¥-" u.- ~~ ~ \) 'tt·4l.j lA~ J,.USt * ~ UJSl 

lfli ( ~' ~ "'' f' .43\ f' ~ Jf.1J\ f' ~ f' 

72 

o b
 e 

i k
 a 

n d
 l .

 c 
o m



( Specialisation is not reversible ! ! ) 

" • .t:.~ •• U.J~• 

4· ·&c. .;j, ~ Jji:U\ (J\ ~\ ~ .j\ 

( Differentiation is not reversible ) 

Ian)" ~ t.JY "~~ ~ eth; .,\ ' it 

~~ ~ ~,; 4·~·";;J\ ~ Ja+., w\ (Wilmot 

~ ~....P.l ~.J \~ ~hJ'"J ~ ~jJ ~.J'J\ ,4J;Ji)1\ 
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Jl • .. , tt ~tt • ~LW .. t\ ~ .t.:. ~ ~ .... . __ -:n tt:. .ti 
~ ~.r-~J .. J...J"!"'' ~ ,fol-1 ~~' ~ l..r"' 

~~ {H.epre~sors) c.::..l ,:lSS J,&i ~ts ~ ~.J,.Hl\ 

. ( ""~ ~\ ~~ J\J:! ~' ) 

uJt&. ~Ul.~( ~~1 ~) ~~u. 

~A~~ c;\ ) ~ (.F ~ w'"i A~~~~ ~J ~ 
U.J~ ~ ~.J ~ ( ~\~\ ~\~}.J ~ uJ&ll ~ 

• ~t .. n ,. dt .. -:t\"' •· tt ~.t..n 
• '-'.;-' ~ ~ t.r' ~· •n • tJJ ~' 

~· '~~u\~·~Ulil·~~flit..J 
.... , •• ; w.l ~ ~ ~l ~ ~)\ u » e~ 

.. ~lbli.) 

~.,._Jal\ u--i ~~ tlt.S ~ ,~~ ~ t' .. ki'i •. ~, ul w 

~ L...ll.ata... ,) ~~ JS ~ ~.,JJ ~ ! ! ~\Jjl\ ~,Jl.JJ+l\ 

Cell) I tJ,iJ ~\JJI ~ J'l-l\ ~Jl UJ..)Lil\ .JA.J ~ 

.. !! (Tissue culture)~~\ ~\.;JJ (culture 
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~ 4; ~)\ ..-:.a\~1__, ~lj~'i\ ~1..!. ,jl L..s \.s.l.:Y 

!! ~,;-J\ ~~.J ~ ~ ~ W\J \-¥ ~\ 

(Cell) ~ ~l ~}.J ~ ~ J .~.;stj 

U4ll\ c) ~ 4p.J\ uUJW ~ c) ~,J\.J ~ iA,l\ 

· ( Robert Hooke) • ~,.,. U.JIJJ • ~ ~ ~\..H 

~ ~' ~ i\.,_l ~ (J~ 4W\ t:J\ ~\~ 

" 6-J\..H ~..H..J.)" ~~ ~ .dh '"'..H ula"'4ll\ 
• (Robert Brown) 

d 1m~~~ ...... duu•S ~,JJ:tln us.~,;<\J 

4.JI'.J.JJ d .~ ,.~ ~\ ~ ~ ~H u..- .. ,,,,: 
u-.).til\ .J' ~ u.JLU\J ~ ~ U"~ Jj\ cJ5.J Uf:l~ .J'..J 

~(Tobacco mosaic virus)~Jl\ ~\JJ.- ~~ 't'J'"'n 

~~\ f" •n ~\..H TMV -J4 UJ.JL4l\.J ~Jl\ UU4l 
• W.M. Stanely 

Gal ~ ~ W:a:f\ C)j (Viroids) ~\JJ..»il\ uw.:as\..J 

4.l.;Jl\ ~.,;&J ':'l'"tl\ Jt,J,>.til\ Y. .t.iLt~iS} ~ ~,J:ti J..Jl CJ\j..J 

. T.O. Diener ~'i\ ~\ ~\~ ~~ ~ 4ji..tJl 
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t)..}-4J ~~\ t)j.-o J1 d', "'4 t~'il ui w 

'i ~~ ~ut....:.:sil .j-o .illj J#. ~~ ~LJ~\ ~ \~ ~'i' 

··~ 

t~\ ~ JJ~ ~'il ~J .. Jl~'il ._s\ ~ 

.. 'i Ji ~w~l 

.. ~w4-iJI t~t.: w.l.At£..o.} ~IJ ~J~ ,.~ ~ 

__,-J\ ( 17 ~.) ~)1~14,,J 'Lj ~\ ~~~~J ~\jJ'il ~J 

~J.l ~ J~ · ~...; u4} ·· '''nt'i,.,} ~~ .!l.t ~ ~ 

. ', i Q , ,,'ilS I a ~~ IS b:~ ~~ ~~\ iJWI t..ai .. ~~\ 

.:,~ ~(j (Middle Lamella) ~_,31 .;,JA·~ AJJ_;a..JIJ 

Calcium and ) ~J; ",;; QJ\ J ,-~1 ~~ IS: 0-A 4.,j,JS.4 

J\ j..aL....S.ll ~~I ~ 0tj ~j ~J (magnesium pectate 

(Pectinase) jJ i1i5 .'l\ r--:lYl ~ .;~ J~ ~ ~ f.~ 

4 'Ji all ~_Ji..J\ ~ ~\ iJWI ~ ,-~ ~jjl 

~ 11 ~~I t. , ~~ ~ 1\ J' ._j t. , . t\ 
4.,; ,J' . ~~J , , !,J' ..5 ~ ...,...... .r-~ 
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~'Y' ~1_JJ c,i~ "-']1!'11 ~ ~ ~ ~ d y"YI _ 17 ~ 

(I MD-- ._ .. 1 i., c:rl! ~ ~ :u_,~ ...... oaFd ~ ~ 

.. JLe. ~.,a.; P.:J ~ JiA~ J,...u.ai ~_,flow catwas) 

~ ~ • u..a...., iJ..4. '•'-i .,1 ~ ~~ ,.._, ·-·J=' .3. 

_. ,~.4-a~Jal 
... ~ • • • 'JIA 
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J.+l.J:J' I ,n .J-' ~\ ~ JJ \ji< •• n ~ ~ ~J \l\J 

t pa;u "jjl~ ,;\~ J.ihi: ~~ u_,.. 4li (Cellulase) 

.J-' •• ,h ttl~~ JJ' UJS:i 4;)&. ~ ~ lA'-Jl 'i_p... 

. r.r-N ,WAll 

JJl.J:J' I IJ\ U.t ~ ~ "fol\ ,;\~ ~'i \folJ 

J <~~, u ke UJS:i Ji ull'J ~ ~ JSJr ~ "~ .JA 

~ ~ ~ j ·~ ~ t,) L..s ~.,1\ ~,,. d~.$. 

ul ;i I .,'i\ !JI 1iJlj ~ ~l Jl "JL.al\ !41 . .as~.,..,} 

l •• 1fo41\ "~ )~ LJ\j} dJ JS.,."'i\ U.t &U .Ji:, ~ 

t.jW}J ~ as 'J'~l ull "J.M JJS~ ~ 4A..'..H 

~ ~ ~J (Protoplasts) Qi~~J~ 4bJ\ .~ ~ 

~' 'J;I I~ ~ '+3\.JA) '~ L4 L,rt'l\ ~ J' ~~ 
• ( 18 ~J~ JU) ,,~ 
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· '.<.<~~ .. ·l.l.AJ u~l L~ ~ ~-<- .< . . o . 18 -~ ~ ~ ~ u . " . - -" ,,J-.JJ-r .).»- w--

~.J. (Protoplasts) ~tL...~_;.J..>! ~~ 4-l:!~.J LA).~ t.}-i.J ~ 

· .. ~.~<·'I ''I · L .1.:. • "Lull - • ... ;\1 ~I.-.! ~~ " .. 11 o:U · " ~ HY u--~~. r..~ - .~.J~· ~ 

t.llj4 J.J'il Hj.i'il r~ ~(Cellulase)~~ r:!YI.J (Pectinase) 

~Ull r--4y'il f~.J r~WI.J r~ISll ~~ 0-o ti_,s.JI ~_,11 ~ti-ll 

l-:~ 0-o J1- ~ o.J,_ll ~ ~I.J _y. Wi Jp:ij.i c,Sj)~ )~I ~lj4 

(Protoplasts) ~~_; .J..r.JI ~ ~ ~.,WI .J~I w-- ~.J~ o.l _,a.. 
.:U · I ~)l, • ~I · ·-.:.11 ~~)LJI ~ ~ ja.l.l o ..a.\.liJI ~1. .. - • J'w:j . u ,.J .J-- - · . - ._F- ~ .J 
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~ .)J hili ( 19 ~.; Ji~\ ) l::..;.,P.. .fo1J y~ ~ ~ 

l..i.;a; LA .JAJ ( Plantlet ) ~ ~ J-.alS ~ ~ 4.;Lf.U\ 

u~ \~J (Test tube-baby plant) ~'J\ ~Li ~ 

L..A~\ja UJ.;a-J\ ~ t\.Joi\ JS ~ ~ ~~ ~\ 
JL.a.l\ .,.. •• "~n a .-... .:. a • -:\ .. i .. ~ .. " • .-....:. (: LW uLa.U\ . _i ~ ~-=----· -y-J ..... ~.J ~· ~ ~ • f.T 

\ "n , .. . ·" .. ... ..t< ... '-'\ , .. ·t .(t\ U JA8 1 ee J "s;s'J' ,,..,.,.,.,.J "'Js.t;· ,, ~· J "s;s47« u.w._,,.,.,J 

D-t W.JF.J JS.:!~J ~.;J.J~"J\ ~J ~J ,n 
··~ 

~ i.=.\_,l\ 4W\ ~ \fa;.~ ~ La:!\.; t..s ~ 0~ 

.. uLa.U\ \~ ~1. .,;;, ,\ ~ ' •• u\~ . \. ., ....,. . 

\.)-1\ ~ ~'J\ y. uU\,JPJ\ t~\ (j .)-1~\ ~J 

L-.~ 35 li.. t J~ ~ fJ (:) ~ .w .. u~\ w \J;~ 
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y)\ ;I\ 4LI_;j 4-: ~ ~\ 4 9\·;.;."l\ ~~~~. 19 ~ 

(Cell and tissue culturing) ~Y\3 

Protoplasts _J\ y:::x.;.. ~ Ji..U : A ~..)ILl 

(..)~ ~ ~ (..)j\.) Protoplasts _jl 4~ t->J Ji..U: B ~..)ILl 

,··,., "'9;1_., ~ JS w..u ..l-!3 ~~~lie~~ 

Y,:-i:- 41iLU.... y)b ~ _., Callus _j\ 4~ 0-" ~ :U ~ 

-~ 

~ JS t->J _., Callus _j\ 4~ ~ ~_):; 4.h y Jl..,:i : C ~..)ILl 

. (Shooting) (.5~1 t~l ..J,s.J tb. y Jl...:i: D ~..)ILl 

. (Rooting) (..)_;j.;JI t~l ..:.: p.:i 4.h y jl.c:j : E ~..)ILl 

. J..,lSJI w'uJI ..:.: p.:; tb. y J1...:i : F ~ ...)IL I 

G ·1 · .uii ·· ·I ~ (plantlet) · ·=- -II wL.i..\1 · ~~ ·~: G ~ · 11 . .Y.J 0----" ~ u . ~ . (...)-l-<U Jilt 

wl~ A 9_19.;, ~_;~(..)A~'-'~~~ _;~'il 

~L..:J ~~~ 0-" -.\.hi.: ~J ~ ~~_) (..)~ 
A.:i.J91 ~.. .. .u~ · o ·'. -'1 4.1.. . -II ~~ · wl.hll · ru ~ .. (.)A ~ ...r' ~ . (.)A 

ji::JI w · t:. ~ '"~6.jll ~ ·· -'1 w .c ~ ·'"·-" 3-.F ~ ... . -~ J~ ~ 

:;~\ 3 4.b.. y U _,5..:. ~ _., B 4...6. .;-JI ~ ul C 4...6. yJ3 ~ ..u\ bY o · 

t--' 9 .. n u~ w!_,l\ ~ ~3 (._)_;..:r.JI t~ ufo W.l:l..:! (..)i 
~I Lt.~ -:11 ~ .. 11 w~l...JI t · l- ~~ ~ · ·_.:.q ~.. .. (.$"" .. y ...>e-' _J-J ~ .. J (..) ~ 

·tJ_;j.JI 

82 

o b
 e 

i k
 a 

n d
 l .

 c 
o m



Protoplast< 

A 

f 

• ' 

B 

U""' ··" I~~ 
c I 

·::;'.;::> 

.E 

19f81iJ~ 
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~~ ~~ jS 1jl.J! hp a\~ jlS ..:,;1. \J~~ Jl~lj 

! ! ~· , ~jJ, ~~ rli..i)J ~we'll t~l J~ 

.........._-'"~h.M.<9 1\ ...:; ~ J.k:J., :U.a )--...lll ...::,.jLS La~ 4.......i\ \ J~ 

.L......a..; ~ LA~ J . . ~~ "il 4-J :.H.~ _#. L)"IWI Jb ( ~\ 

( t Jl c . .aJ\ ~~~J ~~l.a_r.JI t~} ) 4!l.h..!) ._) ~J..?.J 

j--;.:J I ii;: ~ _?.oW ~'J\ ~\ J..?.J ") ~\ Jtj 

· J~ .;J ~ .)-4\ ~ 1.5\ ~ ~) 

rl I .. ;-;. ul ) w 1\ jw.ll J~ 0..: .~\ ~LA~ •.(I ~ 
\..,.. ' ro ... If ..._;r; ""'".,. "' I ~ ~ 

...:;JLL;J ?~ i<Lai ~ ~~ ~ ( ?~',/\ ~~~J ~~i:JI 

~ yJI ~.J~IJ ~_,JI ~IJI-!1 .).4 ~l..>:!h.::JIJ ~~~\ 

( ~· ~ t~) ~~ \j)IS\ ) ~) ..;.J...aJ \j) ~~~ ~\ 

!!! ~ ~ rJ ~i j-4 ~)\ ~ 
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.J----i..'i\ .,t.,J) J.B. Gurdon c.JJ..l.J.P.o ~ t~} .W 

wl&. 35 ~..P ·, ;. J~_Ji ~~ t) ( ~'i' ~~.;: 

e Jl i ~\ 0-t e~ t 1 ... ;; . u} w-a ~~ 1962 ~\&. uA .3:!~.J 
(South African ~ 1.':.1\j ~Ji;)\ ~~ ~~ u..JLi 

J < ·'iJ\ ) Xenopus Laevis ~ ~ ~J clawed frogs ) 

J.....i.l J\ t.;j ~ u~ ~....;b ~4 ~jJ ( 20 ,.iJ 
1 c J~ ~.,;:J\ ~ ~J ( Nuclear Transplantation ) ~'J\ 

" d JlaJ\ 4 h wa\..H 1952 ~~ u-i Jj~J l..t~ 45 ll.. 

( "f--lP OML.t~ •J (Robert Briggs) • ~...>.' l.':.t.J--iJJ 

wl11J ·J\ 4!.1~ Jf&-4 t} ~ wLS ~~J Thomas King) 

~ "' _j II • J II L.~. ··\ .li ;; .s •. 'l'i\ L1t~ 4 ,~ .~ ~ UJ J.P.> v---, J .....,..,.,.. ~ .. --.., ..H 

( (J..J--f t,_a uL.S ~J'i\ XLaevis ~~ 0-t ~ 

~t.....s ~~ ~ Ltl ~..,Joi ~ ~\~ (.5~ Wildtype) 

•"'·'•uu} .l!J. i~\J ~ ,)&- ~\~ (Jjj;WJ ~J'i\ 0-t i~ 

( Marker ) ~ Jl J:t]JS ~ o\_,.a t_) 1!14.J.U\ J$. ~ 

• .. ~N ... t\ • 4§ .1~tt 
• ~· c:.>.H ...,..-

~_,..J\ ~ t•· .. i'i···~' ~ U,J.;.P.o (.$~\ Ji,J 

: ~\ 1.':.1\_,JW\ c) ~ ~J 21 eJ.; ~ t) 
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~.J'J\ ~ 6--A ( Oocyte _J\ Ovum _J\ Egg ~"'i\ 

~J~\ i\,jll\ 4..1\j~ ~L...l.J ( ~~ ~ ~\~ (J.,W ~ ) 

i\.,_Jl\ u\ s; ,n ~.J . l.f.l.. ( In ) ~,_..,.JA.JA J.al\ 

.)-A'l\ 0 ~· : Q ~...Jrl\ ~ ~~ ,.w..n Ji,.w.\ ~ u1S 

( Tadpole ) ~j ~\ ~ ,.la..t\ tJ&- c.U· 12''4 ~li 8 ~ 
tJ&- ~\~ lS~ ~ ) ~ 4bl...Jl ( ~~ J\~\ A\ ) 

1.~:. • \ .•.L.~t ~ .~ ~ .. t • \ Ll ~ 4!1]j ( .. A\ .l .. ~ .,.,_ u u- ..., . --::r-J ..M ~..,.. • lJ 0 .J -.,.r 

"' p~.:i ~ 6----' 4!blf.l c:).S ~.J {Epithelial cells ) 

~ J'~ c) lf·<'·<2;; ~ 4NJ (Brush bordered ) oW.;il\ 

eJ-l ~ ~ c) ,.r+ • ·'l' ~ ~ ~j.J ,_,j&J\ ~~' 

~j.J lfl. ( Mg ) ~.J J' ,; .I.J ( Ca ) ~.JJ· •1.11\ ~.JJ\ l+ 

Ethylene ) '.! · u\ ·-'\tiJ· .,\ \jta Uf.A\ tJ\J ~\ iJL. 4i~ 

EDTA ~ ~\ .J' 12;;J ~.J ( diamine tetraacetic acid 

'--~a'.z..>a.J ~U.J:!'l\ o1\ ~ ~ Jiu ~ lf.l\ U.JJ • ·n.J 
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..,1-itt.a"J. .:J! ~..)\~~I ~~; JiiJ'i> o.J~ . 20 ~ 

·~.J~ • .;~~~ ~~ rti .;JIJ (South frican clawed frog) 

. 1962 fl.&- ~ t~ I ~.J~ (J.B.Gurdon) 
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...r'_,...,...J,;1]\ JJLl\ ~~ ~\_,: ~ J.J-= 4>1\ t~' .l...-..ij 

_., ,. ~~ ~ .!l]j_, ~IJ ~~~J ~ ..)&- .s~ ( 2n ) 

L-A)2! ~ 4 a1•J ~~ ~~' JiiJ ~P ~~ ~~ 

. . <\ ~ ~ ~~ .... (, _&<.... L..a ~ . • I 
~ .J.. ,_.~ . .. ~..)A~ 

.J--.A ~ ~ ''~ .,., ,, A~ ol~ ~.,:,.. ~ 

.~IJ l+:' h;> ·1\ fJ~~ 

~ ~La..~\ ~ o I _,.i JliJ4 - ~JJ .;,P.o ~lJ .!lJj ~ C) ~ 
.,..J ,, s;,,J ;,~, ~ ~ 41}.111 ~~'i' \.)"'J:. J;~ 

~,; •. ~.~~ ~l_,.i.,:,... ~ ~? ~ ~ jiiJ 

~--~,1,; ~~ w.Al ~IJ il~ J'~'J 4n ·ii:n 

--·" ~~ ''~ ~ ~~~ 
. oJ.>.\.J ~ ~ ~J ~La..'il ~ .jA ~ J~ 

~~.J1l ~~~ ~ ~JP' ~~ ~ .,mj ~ e -~. 
4 1e ;n ~ u h·~ ~J ~~'l~ ?'~ ~ ~LW:tJ' 

.4.l.LS ~~ 

88 

o b
 e 

i k
 a 

n d
 l .

 c 
o m



_.cJ; "·'""·-!' I,. '1.' 

j 
0 

Blulllb 

, ... 

I !.5 1-. l 

~J..._,.:, ... _ 

w rt ••riop<4 free 

~'~tJ,...., 

II'!. ; 

L.:~l ~~~ cL.......:U.....'i 196:2 ,.u. ~ l.I .B.Gurdon) ".._;_,-' )~· 

~~' ~~ ~~~ .....Jt&ll -~ ~ -;' ...... :.>~1 ~\ ..) ~jl 
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c.J.o ~~\ ~\ ~J....J.l ~U::a..a 4~1Lll\ ~~\ ~LS Ji.J 

~\.J ( 2n ) U'"".,....Jo4.JJS.l\ J~ 4ll1i o \,joll\ Lf..ila..\ 

. i.U..\.j ~ ~ 

~ J..;,lt.&. 4 '),;J ~ W£i ~ ~)al\ -~ (.J\ ~\ Ji,J 

~ ~ ~ ~~ ~~~ ()A 90 Ofou-- .)S\ 4-J\ j\ ~ 

Wjl • J....J ~~ ~u~;n "'' l.Hl\ -.la..t~\ ~ ~ 
~jot 6.5°/o W,;Ji ~J · ,; ~.J L.t.a:H ~ '-'\ W~ 

~jot 2.5°/o L.....A,;Ji 4J ,.j.J (Blastula) ~~ 

&a..fo u-1\ ~ ~.J ~j ~\ ~ (Tail bud ) ~.)1\ ~ ~ 

• J:aii 1 °/o lA,;Ji ~ ~\ ~ ~ ~~ 

jJ......&l\~ ·~U!ii\ ····(0 )~'~ .. ~· Ji ., ___,.. ~ ....., vu m ____,.. .. ,; w 

4.J' ~ a ·4· <';, '• ~ta...' ~- Uot ;j_,;,.b.. '-F'".,....,...,,;SJ\ 
,1] , 'iJS '-1~ e J; ~ y ~j Ja..:tJ J..l5 ()its ~, ~ 

.. A l ~\ I ... t.... .lil.b.J\ .. Ji ~\ ~Lla.:l. . ,, • \ ~ 
~~ .J~ ~ .. ... V'AW ~ 

.J\ ( Differntiation) J,; e;n ~ ~~\ I t i • ~\ .W 

~LS ~\ -.::,1 i;~l\ w\ '-'\ ( Specialisation ) w~e'i'l\ 

~\ J:aii f.sA 4·~·"'"'" Lf.ilU:.~ ~\ f'~ ~ ~,.)j~ 
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~ .>#- ~w 4,i~ ~ ~ u=u' ~~ LA\ ~ ~u 

·( ! ! .1W ~ (.$\ ) 

U,.. ~~ ( Foot webs) l+a\Ji\ ~~\ ~ iJ.,P.o,..l\ ~~\ 

• ~ ,;J.· t2 .s c&j.; , la..t~\ ~ 

. " 

.r ,.l1\ ~L.:la1.; ~1$.~\ tl. .. ;;,..., ~~ u---a-t w~' 
• ( Dolly ) • csl,;J 

~~~.) 1 
, .. , ·'tJ ~} "-~ ~ J·•i ·u\ J...ll 

\ i · ;r;s · ·~ o.tlJJ.J ' •• • t) 1996 ~~ () ( Wilmot 

~ ~ ~ ( Roslin Institute in Scotland ) 

~ ~ ~J e>' ~~ tLt!iiu\ ~ ~ ~ ~ 

. . t.lf,l\ ~.M.lU 

4 -. ,.;J\) ·.1-:--~ ~ ~. J • ~ ·ul" t..-:. --\ .w "·" • ~ . .,.-c.r ;.;w .. ~ , "rc·~--
~ · · .. 6--4 ~~ cslJ~' 4a,.U\ ( u.;~\ ~, ~ 

( Scotish Blackfaced ewe ) J_,__...\ OM\ J ~\ j ~ ';t;s ,...\ 
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~'L..S ~Ut\ ~J (Ovum ) 4.;.,J:h ~ ;~ UJS:U 
~ (Finn Dore~~ ) OM\;\~~~~~ ~.ill.ai 

j.S u1S Ji.; ( 2n ) t..r~J.AJ..;SJ\ JJ&J\ ~~ i~ ,lll ;.1.144 

u\..J-7Ja Jl ,~ ~ cS\ cSk-~ ;~ ~t:u U:t;,.m 

~ 6-t (Ovum ) ~ ~J ,;Sj c.J..t (Sperm ) ~,Jl. 

" \ a_j " ~\ ~ l:l.a'J " u.J.a • l • "' ~ 1 • 'I J..-.J a t.r..r • ~ :!J ~~ .)1'---wl • 

,,.;,J:I ~ ~ (Dolly ) 

=~~,~~~ 

4 :·<'; • .;#- (Ovum ) ~ ~ ~ ~ ~ 0.~ 
i\_,_.ll\ L.J\j\ u,..:aJ J,Jow~'J\ OM\)\ ~\j ~ ,jt;s .. 1'J\ ~ 6-t 

J1 .,; .. ~ t e i • (ln ) u .. •.J-GJ;SJ\ JJIJ\ ~Jb'J\ 

c!t\~\ DJJ ( Micromanipulators ) ~J ~· • i.J-.f+\ 

:·<'i·~~~' 

• ( 23 ~) 
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_;· . ........ .:.....-"'--- , 

1 \\ ' . .,.: , • ..~ .. ~ ... :~ 

(Doll: I 
' ,. 

,_s-' '~ ~~ 
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( Mammary cells ) ~~\ y~\ ..sJ.:~..\ ~ljl ~ 8'~ 
~' ,;,J.! ~~ J,A~ ~ t~ .J-4 &.UJI j\)l.: f'~ u=u\ 

4 Jl.:..l\ ~SJ ~~~ ( 6 ) ~ LA~ ~\)\ ~~ ~I 

J-...S~~~ ~~~~~~. ~~41~ ~~ 

~ ~ Ja.:i u=u\ ~~~ Uil.J .l:l~ Jj j.d.J t.ayJJ\ ~~~ 

w~l • .. <~ <, t.a ~-..~ ,\ ~~ .. ,1 :.: .,.:. ~' t.a ~"'~ ,1 ~~~ .bij ... u...,..... f..r- ..,.,.. .. .J~ ~ ..,.,.. ... 

~~~ l.pUJ\ ~ ( Gene expression ) ~~ ~~ ~ 

~\ ) ~..>4 C.H~ tJJJI A..l.+: • o;i>~ ~ J.4 ~~ ~~ ~ 

L-:!~1 -.9 a~'~ r-pul ~.fol ~w ( 1 w~ 'gi·i>~ "' ' . 2U "' 

~-.9 ~~ ~ y~\ ~~ r-41 ( 5 ) ~ Js.}_j • ~ 

'.'.' ·u~ I g!~ ~l.iJ hj·7·i'i ~Jl.£:.1 .!JJ.:~.. ~~ ~-.9. 

~J~_,.J\ ( Repressor proteins ) ~l.SJ\ ~~..9..;.:.l\ ~~~ 

! ! ~~~ ~\_P.o. <.).4 l+.a 

~4+!\ 4.31 ~~ u-.9_;.bl\ ~ ~ Jli ~ ~~~ 'Y+~ ~..-.9 

~ I g 1.1' J I u ~ <.).4 ( ~li.l\ ) ~ lbi..l\ 4J\j\ ~ u=u1 
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~..) ~~ o~~ ..).J_j.-..-4 ~L:.. '-:-l~.J..fi¥. . 23 JS ... 

~I .)I.J 0A A..;_,.i'il JL:....)I ) cl~l ~ ~ Micromanipulators 

. (Monitor) ~~ •\._ I~ ·.~.1~. u~ ,_ ~l.l:.'il 0~~ . .J~ ~ .. H.?":!""' ~ (:A 
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.; ~~ u J'.s..J . ~ uJl4 f'~u\ ~ uJs. "' J.JUW 
4 Js;, f~ ~ oJ~~\ ~J,.Hl\ ~ _,. u. 
oLA 4 ,. •.JH f'~ (Signals ) w\~ J,&i ~J 4 ·t;r:n 

.J..t:aS... UJ~ ~ [ll.a"i ut \r,.n 

. ( Electric shock) ~Jf.S t..~ ~ 

[.;U~.4 ,..~, tm4 J..u~cmj.&iO~ 
u---- '-tl.J.J L.. ..)J..)A Jl.iJ ~ ~ ~jJ (in vitro) r .,,.n 
.. ... < '.. • • ~-'!t·n ~.~.:."::to!., .... , .. ~'an ., "" ,. .... ~..) ~ ~ ~· ~ e.;J fW r~ 4lr.. 

(Surrogate mother)~~ rls J.&i ~ J_,....\ OM\.; w\j ~~\ 

. .wi~ JAl 

( tso) w ... ~J U..lA.;Ji ~ o,;i ,.~ Jl.i 0 ~ 
\J:f~ \J,S,.. J,....~, ow\)\ u\j ~ 2iti<. u"i\ 4Ul\ ~J l....J:I 
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~JJ II .... 4u " \At 0 ... \ ( OM\)\ ,.,~.,...., ~J ) vu\~ 

w--.- ~'i\ ~ ~\JJ ~ " ~JJ • ~ JiJ •• (Dolly ) 

~ t,) ( 2n)o\_,.u\ ~~ ~ 6-t ~\ ~ ~J.UW\ 4all\ 
!! ~.»U\ 

~ ~ w' 6A ~ )\ ~ ~, u. .JS~ .J:f~J 
"I ~~l .d_ ,.~t•1tt_:;.,.. .. ~t\"l ... \• 1 ..... t..•t,. •.•. (.": 

['--'-~'.J ____,~, ~· c······,·· a-a ~ ....-:-~ 

LJLA ,... . .. ~, 'ciJ\ai 6, 'i\ e-a-wn o¥\ ~ ~ · ~.JJ 

. ~ "w' &- ~)l ~ ~ • 6-t ~j ~ ~ 

~ 'c it a.Jb tJ w' 'i\ ~ ~J & 211 ,.,~4 ~ 

~ " c.r-l.JJ • t_,A .w.i oA\.J & u\J ~ ~ ~ ~ 

OJJ ·4 it .;, ·nJl (DAN ) 4\,;_,l\ oJLJ\ u'¥ \~J 

~~J ~~~ ~ ~~ ~_,J ~ o\,Jlt\ ~ J~,Jl\ 

w < tJ II u-'.J-' " wU ( ~litochond ria ) l.0J.i,S~ ~\J 
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I ) 0 • ,O:";~jl 'L.....L\ 1 ~ ~~ ~"'1 • a': • • ·-'1 .. '~ l& ~~ J ~ . ~ f'..Y-:~ ~~~ ..). 

~~ 4..J.i. , ~~~ • .. -:HI • .. -: .t.:. 1l ~Ji • .. -:H\ ( • •!>• iB ... .. . ~ ~ ~ w~ .. ~. ..w..~ 

.. 
0 I .... 1 ~ ~Li a ~'I a':, ,, a 'I 'I:"'- 1 ~ ~(, 4..uJ!i.ll ~~ ~ ~ 'T"' (.5J_,.. ~~ ~ "1S"""'""'J .... .. J 

. . ( Finn Dorset ) ~J..llli!\ ~ A~ 

t' .,;•·~~1 ~, ~..J wL;\ II~~~~ ~WI c4-l wl 

II u---lJJ II [WIJ ( Mammals ) ~~J!JI tl~l ..u.ls f'~;/\ 

~ ·I · u ~ ~ ... < ~ ~~ ~ ~J..llli!l ~I • .. wcJ.4 J J ~ . ..; .. . cJ.4 

" · l-u'' I t. · "· ·, ~WUJ\ I~ .. w -~· ~ 

~~ ~ ~ ~fo\ ~.ll\ 24 ~..) JS,.!J\ ~ ~..)J 

~ 's; u~'J\ \~ L.. \j\ W.Jl.4ll ~u.m ~ ~~ ~~,Jl.4l\ 
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• • > .• 11 ·~I 'l..:l.i .wlc. · .<-: ·I ·.< ·· W UW o . 24 - ~-~. ~ C ~ ~ U.>->- U ~ ~ ~ ..)__,..- w--

. ~I l..:l.i ~ ·1 · I ~·1 · · \'1 ~ t:L ~ ~ ~I J:a::...\' c ~ .. . t*'f-J ~ ys r&-..) ~ . .. (.)MoD • .1: 

!! ~IJ ~.) 
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'ju....' J..-J iS~ ~.J ~ 1 ~Jl\ ~' w-e t993 ~~ ~ 

, ~ ~ , ~ tJA"--J ~\~ ~~J ~_,1~~ 

~ ~J J~ ,, ~ I JJ:&S.lD ~~ u-1\ lf.ll.waJ'J 

~j......:l. WJ 4;~'l\ 4...~ ~\JjS\ ~ ~ ~\~\ 

~ ~\ 14...Jj ~ •:iai ~~ LA\J D-t JS ~\ 

, : ;s 4 JiJ\ ~ ~ ~ ~J "&M' ,. ; ; ''Lf " ~lii ,L:fSj'J\ 

iJA\ ~~ ~ ~J !! "':i< •1 ~~,JJ 'i\ ~,p\ c.).t.t A\ 

(J\ .J-AJ al....ld.ji L... s;,~;., ;~ .~ ul\ .AJ 

~ uAa'hi. \.jl..P:f (J\ ~J~ ~ jj &.lj]\ Jl,lW\ ,'ly. 

~ WJ ~\ ~J i~ 4·"": fA~\ ,.l+ ~ \~ \_,.ai; 

Jii JiJ ~l..JJ ~\ ~ 4.wl,.H ..)f! ~J J__,..\ ~ 4.wl_.H 

~\ ~ •• .t1 .,.\J "':U,~ ~' ~ -~ 6-- ,.)HS ,.~ 

w p ~,~, ~ ~ ~~ ~ ~.,s ~ \.jl.JS; t... 

~ aJb. ~\ .. ( Off-types ) 41. )~ iJj]\ J ·4~\ 

Somaclonal) .4J· '"1'n ~# : WJ..JL4l\ ~ 

t' · ,;;,.\ ,.We. iJ.ll ~J,;a..J\ i~lln ~J (variations 

~\Jj ~.~~ t" ,;;. ,., ~'i~ ~li 6-- JSJ Ul..:'4lJ\ 

•• 4-ww"l\ 
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4....-..J4,l\ ~I ;iii: ~\..),J ~~ ~ ~ UU\~ .;~\ • 

Transgenic ) ~ JU!\ uU\~ ~.J.JLAl\.J ~\J,Jl\ 

ula.bi \)l_,s:J ~.).J ~.)WI ~~ ~ LA.. ( animals 

. t;;n 4JJLJ\ ~\_,m o~ u.- J\.)ti\ ~~ i.,».& 

~\J,Jl\ ~~ t_) ~ ~., ul..Oa"i\.J uu,...~., 

ou j\~ ,.~ u\ uU\~ o~ ~ ~ uU\~ 
J .,J ~,., r.J~ ~u.a1 u' u.,.JL4l\., .. l.f.l4l\ ,) J\.,..l\ 

(.J--ot ~~ ,JA1\ i~ J J';.; (.p ~ UfLJ\ UP.J\ 

~.JA p.. u.,s; ~'J.J JJ&.Al\ ~u u\,JPJ\ dJ 4!1lj cJ&-.J 
~ oJ ~<) ~l:f Ji.J oflS\.J ~ .li~ &- ~~ ~ 

u~\J--..a.l} ~~ Ji L..s ~ ,.,~, ~ .. 4:hn ~ )ls.:U\ 

lf-llJ\ ~ ~ ~ Jii ~ IS J,j:a Ji )ls.:U\ ~ ~~\ 

4 Jlp. J c42eitl\ ~ J&l1\ (.J\.jpo .;US\ ,) UP; Ji \oll.j 

.as, ... ~~ ~ ~.J ~ ~.J tt,;;,.,~, J,A 
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JL...b.l ~_jl....i.JI ~L:ull1..5.u.l ~ o~ J,.ilJ o.J~ . 25 ~ 

~ -:. .. L~. l...:J h 1.~1 ~ ~·~ .l..! ~11 .;. ... ;\1 · · ' · ·'- J- · --'I ~ ~ J "'~ ~c...-~~~ 

~_rJ ~ Uh ~1_,11 u-1 ~ O.J~I o~ .J41 uk t~'ll 
<LlA ·L...J (Antimongolism) "J~l I _.:_: -11 .u.JU' u "I ~ ~ ~~ . y.; ~.)J 

~ .,~,.;,JII.::.J'l~'ll 0-A J.l.a.l ~_jJ UWI O~J ~~I~ 0~ Jib 

. ~ y!a ~ Ll.\ ~ ~ _,.... _,. Jfi utA _,.!U ~ J.Al 

103 

o b
 e 

i k
 a 

n d
 l .

 c 
o m



! ~;a1 ~L.W~t t' ,, i i d (J& J;al.c.\ "-1~ Jlt~l .;,~ t~IJ 
•. LAW I ;1j; 4 J-'\ \~ ~ 

: ~,Ji.t ~ UJ~ U:f~ &lj\ ~J 

. ~\.)\ "~·J .. f\S'i\ f~ • (.)\ 

• Today the sheep.. , tomorrow the shepherd • 

: ~ JJi' u' ~' J\.Jwl\ '~ ~' .JHilS 

~\,JL&.w.\ ~ Uo-~ '+·4s;;,,tJ ~ ~~ .>F ~ 
l . S.Ji.J ~'i\ ~ ~~~ ~'i\ &-~Jr 4~4 

... ttl..'i\ 0~ 

"' ) ~ ~ t~1 C.',,;;, ··'J' ~ ~ : J~ Jl~l 

! 'i ~~ : ~Lit~l 

~ti J;ill ~ t)\J,Jl\ ~jU\ ~ ~~' ~ \:U 

~ .JA 6.JS; 'i Ji ~· , .. ;;, u\ ~ L.t u\ ~ JS_;..l\ &t 

!~~~l..t 
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4~4•n)6i\~ UJL+U' 0~~ ~ ... ~ ~ ~..)J \L..-.J 

~ l.J1J ~JA .;(J ~ ~J ( Somaclonal variation ) 

~ ~ i4l\\ t' 1 "j'j. ,, ~ ~4-U\ ~"i\ e..J)-.t 

~"i\ ~'.JJ 

e ,;-;,,n ~~\ ~ ~Uj{ ·ft ·e.\~"i\ .:a. jJfli (_J\ 

~ ( Off-types ) • ~ ~ e.'~~~ · u.JU ull\J 
.. ~ uUllSJ\ t' ,;;,., ~ ~JA ~.;wl\ .,a-t~\ 

JJ£:. ~ -:.t.li.\ tJ ~ ~ UllSl\ 6-- ,. ~ ~ L.~ ~ 

J ';.;~\~I»~ • lfA\J ~\,; ~ -::..\~ 6--~ 

~ ... ~ '. ; 4 ~ ~ ~\J.jl\ iJW <.) -:.t\jji:i 

J\ t....ul4l\ J\_,.d _,, ~~ UllSJ\ ~.)IJ ~ ~~ 

U,JJ 4 J';,~ ~ji L. \Jij.S_,. ~~ J~ ~ ~.w Ji 

0~ ~~ .,tl ~ .• ~ ~ ~ .)~ iS\ ~~ 4.)\ 

~l4l\ J\.,._.J\ ~\ ~ ~ ~ ~\ -::..~ ~\ e) 
I .-..I .:. -::..~ • • •. ·- t\ \ ~ • l.S ~ ~ At\ L., ~ .. At\ -;.-- .. • ~ ~· w J ~-· ~ .. .;.J..r-• 
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~L.. ~lki ~ ~ ~ ~\ ~ l...J\J I.J.l~ ~~ 

•• ( ~ t.S~ ~ ~J J.)J\ ($~ ~ ) ~L..l\ ~ 

4....-i~ J~-·\,J'- J:lki ~' ~ ~ ~j ~;u 

. . ~ ~.J.;W\ &W ~J&. J 

~' t.S\ ) c.r~.,..J~ Jal\ 4t1i ~',m l+l.. ~:u.' ~J 
6\....11 4 iJi, ~ ~J:f Ji \~ wt.! ( I.SJ.Jll\ DAN ...J\ 4J.. 
"' t • . "'.I _:.,I~.! ., "' ,, "' I •.:.. ' ' t :i . •tt . 
4 J1<ut ~ ~.J '.«·" 6-A WJSJ J! ~l.Ji,ll~ ~~ 

~. ;s;;J .,. .J-A~\ ws.lJ '+·~J J\~\ UM ~~J 

·u~CJ\J~~~ •• ~~ 

.. ~'W\ ~ t1. ~lttit ~;~\ 

L--A~~ u=m ~\¥\ J.,P.o-o b.ii ~ ~~\ tJ. utlj,n.i 

J~ JS.J. ~ ~ L.. J;~ ~ ~ ~.,.; s;n 
!!~c) 

~ ,.,, • ~ , •· • ~u ~' y. LA ~"i\ w\ ~~~ 
4 ill~,., ~)l\_, ~~., ~J ~ ~,Jl._, iJM.. ~w 
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::.r--" ~:, f1 ~ (.)\ ~ ~ (.9 :U\ U-AJli.J ciwJ ~j.l.A.J 
. . ~ u;.:. J\ ~~~~ 

~~ .~<\ .. .. -:1\ ~ ( Sh ) t- .:. t\ ~ ~ . .r- ~ r..r ...9 yness ~ 

( K )II , _ , ~ II • u. ,1 .. · . . A-: n ".i t ,-.;. .. • • n agan 6~~ 1 - 6!-: ~. ~~ ~~..::~ '4-"'>~-: ... 

~L:~ J~ ~~~ ~~ c.j\ ~JSJ.)-4'-i\ J).ij\A ~~ ~ 

ji.\ ~,J !! ~,J ,..; ~ ~ 61 ~~ ~~.)'WI~ 

~ .. H~"'1' . .J3~ ~ ~~~ ~~~ ~~ ~w' JU.b'il 61 

~~ • I .. , n ~ j J~s ...9\ j..>=JI '-' 9 il.i l_,__l,j sJ 6~ · 

\la w\ \.J~ .... J(Anxious.) Jl'ill c;~.J ( Supercautious ) 

J ·~ ~ 4.J 6JSJ Ji Jl.i.b~l ~ ~~ ~~ 6\ ~~ ~.>.! 

~~ ~~~ I'S 1~\ ci~ ~4~1 ~\l \j\ ~...9 .~J:!.1)J\ 

\j\ t s i 4 ~ ,..; \...9:> I U iJ Ji ~ ~~ e_,J1ll ~ c....ii\_,..J ~..)Lil\ 

~~ uL...i 6:!~ ~~ JU.b'il ~ ~~ Ji,4 j~ ~~ ~ 1!1_; 
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J..._£ J ,,n ~'~' ~ ~ w,s:a Ji ~ 4l4-4~ 

. ~\;; lfl ~~ JiW 

-- lo I -~-\ • lo • l ... I .. - .. 1 ,., .&tot • , ...... 
,.~ ~ ~~ ~ c 'M"""-i - Jt ~' ~ -

<.JJ-.S.:1 w\ u-G..t..;--J.. ~ (j ~ t a. ";;. ~~~\ e1i u,i . ~J\ J~ 

u--a .4 -..; ·~ ciA~ Ill ; • ,.'+ (j ~ ~' ~ ~l-4' 
\j\ J ,>n JlL-.i 'u'i·~ ~ Ji Al1i ~l.4'i\ u\).)..J\ 

J .. .. n • j - \ ... •a A" '. t • -·!''en• (.T u~~· • ....... ~~ 

tJ ;n.J ( Achievement ) j~"i\ ~ (.)\ ~ ~.J 

..) 'l<\ (J ;, ~ lf.:fi ~\,;jl\' s,;n 4.;J 
~~\ -"~ ~ • ~ ~ .ttL oJ.Jw -~-!~ ~ . r-- (j ~ .. ... lJ~"'t • ~ 

.a J'<J jt; I u'i\ ( Harold Klawans ) " ~1jjlS Jl.Jj.A • 

~'i\ ~~ ~'i~ ( Rush Medical College ) ~ 

Jl.J Ji ~ (Mozart) u.;\J.j.A IS~ .;~.,..J\ w\ .,l ~\ 

t'hi tH\ t_. 4J.Jja..J\ J~ IS~\ Jll:i 6-- 4\~ ~ t) 
. _j ~ 4,_j~ \ .t:.~ .•.St • o~\ ~ AL.l.u.• I .;s .• \ J.&Sb ·~. 
(.T J- u-.J J " ..r-::- -:--: u .. ~J 

IS~ llliiJi·~•.J ~.,_. Ul,J.t ~.13\J l.f.Ji wlS ~.,_. t.)i-11\ 

~u J....li·o--i .a ;J&-13\ ~,.,.. wli ~~ ~ t....J.;J-·~b 
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• ~1, ,;;. u\ 

.. gO! 

U" 'J"j~~LA ' C'' 6----4 ( Frank Sulloway ) 

Massachusetts Institute of ) I J?_,_J.J ;s;l! 

; ' , i ,J\ ~L.....:!~~ MIT ..J~ us.;a.t.l\.J ( Technology 

~ ~~ JS ~ )}j jihl\ ;J')l_J ~_; w\ ~\ 4JsJ.)o4'i\ 

i,$..)J...J •• 4,;jyai ·1• ~~ ~_J ~~\ J.J\) Uot \~ J.;iJ\ 

~~...;:J\ ~ .J\ wL...S _J ' ~\ II i.$ \_,_,ll-. II ~\ 

~~ '" ( 26 ~) ( C.R.Darwin ) II ~...J)J II .J..Ho'~ .. tl\ 

~ w\ t~' L.. ~J ~' o~ J1b JJ\ _,. ~ ~ 
~ ~ ~\ ~~La~~ u.J !! ~\ ~ 6\:i~ 

11 w--a...J.;\.1J n D:f~la... \.j-~"lS ~ ( 600 ) a.JL.. ~ t..\.;J 

~')/~ ().4 ~ (5°/o ) a.JL..J\ t,) 4 ''lot.i. w\ II 1.5\,J,Jllw. H ~,J 
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"0---:u)J J:l.JL......:Ls ".JJ • . ~.JI ~~yll ~~ o_J_,.....- . 26 ~ 

o~l:w ~_,c. ~ !.HJ).ll ~I \.:WI O.J~I • (Charles Darwin) 

u-- wl.lo\l..!... u-- ~ rU L. ~ u.-~ ~~J r!W' J..P ..:lb..J u.­
(Evolution by natural ~I y~'i4 .J_,kJI uc- ~~ ~~ 

.0-~ ~-'H ~ 0wa ~ w:u).ll ~ '0~1 o.J.,.-11 . selection) 

. ~ ~~ c-=.JUJI • i,.;.1 wl....JI ~ ~~ ~'il r~..;ll 
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~'l~J ~~ ~l..\JJ.l\ ~~\~.;.>it \_J.~"t.S ~~ 

wW ~ ~ ~!'i.J ~_; J JJ~' J •hn t~ts 
Uot~ •tl\ -.~}-A 6--4 ( 50o/o ) WW\ ~ ~ 

o~,__J\ ,_) ~.; d5. ,. "i.;..J ~ r_,k. e) uJ I<' I<';,; • 

u-- ,~ .. oo.;\J • u' ~j u.- )S\ ~ ! ! JJ"i\ ~ ~ 

4 ~ I W~· d-5 ~\ ($\ • YlJ.l.J ~~ o~ i,JoW~\ 

-': ~~ ~ .J--1i:f ~ ($\ ~ ~ ~ U.J~ 

~ R ($\,j,JL.u ft ~\ ~Ul!\ ~~ ~ Ji.J 0 ft oo.;\J n 

~ (J~ '-'"" ~~J ~ ~ ~ (_J\ uJ.;\ \j\ ~\ ~ 

!! ~Ul\ ~~(.)\ ~ 

~ ~ ~\ J\~"i\ 6-- Jl.1a. ($~ ~ "iJ \~ 

.»-iJ' ua •.~n ~.w u--9 t.J.J.l.J u~ j.J. u,.. J:t.W 

~~c) JW. ~ ~'j ~'.,n ~ ~ ~ uLww'i\ ~ a~.~"l 

~ U4S~ f\;11\ ~ Ji,bJ\ ~~ u~ .. Jjil\ ~~ 

tc .~.-: 4.la.. u~l.ail~ ~w • .. t .. 1 ~I ~ ,..,h, o1\ •---: O~.J 
~ ... . ~ . ..., .... ~ 
. JiltJ\ \~ ~ ~ ($~ ~ ~_;.i\ J.o\_,.J ~~~~ t.... 

J.J-A"i\ ~ ~ u\~.J JW\ .l.J·U w\ ~ ~ \~ USJ.J 

.lit'~~~. w~'l\ ~ ~.;.,.;; ~ ~ o.;.1i..&l\ 

~.J l:!~ 4-i\~} ~\ ~ ~ J~ .19 lAA ~.13\.j ~ ~ 
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'.·1 I "J ~ UJ~ ~ ul 4lJ j.li.J\ Ji.b.U ~J 

• W" i;tt ~~~\Jib~ J! 4...11.! ~\.;_,3\ ~_; 

~.1.1!. J ihH w_,.al I I.J.. 'Y 6---:!ll\ ~4'if ul9 ~ c)&-J 

o~ oJL..JJ ~ D-J.le.~ ·~J.;L: ~ ~.JS..# ~~ 
~LaC. .t ,.,.v!~~·i,ul /ujj\ ~LN\ ,-,\ W. ~J.l L .t.H\ L .. t\ 

• ~ 't,j.J" .. t....r.i • "-~ .. --~ ~· 

L.k.~ ~ ~\.jl\ u---i 6JW.; ;.~j'J\ ~ Jibn 

~t...:'i\ ul · C~J\ 4J~ ~Jlfbb ~' ~~ rJ; ·"iJ 

cS w u+· ~\ Jlf+l\ '+. J.4.lY ~' U;~\ 9 i li::t.. rc ;s G:J 

~~\ ~t . ; .~ ~ ~~\ J\ ~JW\ ~~\ ~ 

u" 1;;1\ cfh. .J\ I~ 'Jl'A"i Ji ~Jyj ~ ~\.>.N4 ~~ 

~'i\J .. ~ 4;iJJ u.J.foJ ~ytll\ ·J;.;b r:P LoW l.f.l.o 
"' jlt. ,~ . . ~ J;$. ~J t.s-

I 

cS~' uLh..)oWI ~J~ r:.F- JjL.-.J\ ~~ r:.A); u-W' ~~ 
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~ ;) \.J~...J !! ~.,;J4 ~ ~ BRCA 1~ ~.J.;a..J\J 

6---' 6 , ; 4>; (j w\ .J-A l+.!i ~ ~' ~ ~ L.t ;,!. 

• Ll...a~\ . 

wt.b~ ~'i~ ~ ~ ~\ ~ ~ w\ ~,., t.s 

( u.v.) .a;, ... &;:n JJi ~~Jill\~ .bii ~ ~ 

~~ w Jln \~ J..W u.,;t!Jl ~li \jl4Jli ~j ~J .. 
ot 1 ~ • • tt • ~ - .,,, t • .. -:. t\ "' N t\ . ~ .t t..t .-:- ""tl AU~ .dJ1' · n9 •pt JJ! ~ ~...r-' ~JA.i ~..;-• ~~~· 

J.Ji ,.J\ ().P.Jl ~ ~.; Wb.. ~ wL»~ ~ .._. ~ Ji 

. ~~ \~ )fli) (p 

~\.Jo'~\.J ~ ~,.>', ~ '~ }Si\ ~\..)o''i\,J '~ 

~ J.ai ~ ~.),1\ ~ 1&.~ Ji\ ~ Ufo ~ 

! ! ~ ~U14 : ~Lft~l 
~~ ~~ ~ ~' ~ ~ ~l:U ~ ~~li 

UU.;J ~l...lll J,;-+~ .J--A.J 'it otp..n , ~ t,) J~ ~ 
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~\ JJl .. ~j olpJ\ ,_) 4.i.n.li_, ~ ~ cJl.ww"i' ul 

.. ~J~<J.~~ 

~ ~.,.. ~ ·~ ~.11 6JS:f u~ [~ ~'i' Ul 
'*..)--oW'_, ~Jl\_, u~ ul [~ ~"ili •• ~Jl\.JJ •Jl\.J 
ft"J.P.a~ ~ ~ ~ uiJ 4.1\».J ~~.J ~Jl\..t 
li!LJj u-S' 4~ c)'~ ~'i\..t '-'"""'h:n ~ USJ.J 4l~ 

u;a... \J) ~ u\ ~ 'i ~ ~~ w~ ()..Jl\ Ul •. 
( Well - adjusted ) 

~ ~J}iu'i\ UJ-'1 ~ ~'i\ ~\ ~ ~ 

~ ~ ~ J;li,.n ~~ Jl.aW4 f,Jl.J ~ fjll ~ 

4\.;.,n ~ J;:n ~ ~' '• -~., ~'i' ~~ u' Up. 

~ Sii1\ ~.J 'i\ ~~ .~\ l.f..l. ~~J. (J~'i\ UU\~ 

! (Thinking) 

u' 44 Jte. t ;,.·':1 (J~'i' ull~ ~ ~ CJL...a'ili 

~j~.; ''Ju\~. ~~~~u.p~ 

. ~ ,.\¥\ 4l ~ Dl 'i\J i~ ~~ c) ~ ~ U:tS.J 
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~ ~~' ~ ~~_J u~~~ ~4:J ~;1 4Js..~ .. ..n wl 

( Jil....aJ\ u\; J "'\ ~\)Homo sapiens~\ ~ ~ 

( i.SH.;i.l\ 3\ iS~\ w\~\ (.)\ ) Homo natura/is ~J 

4 };<' L;J;.;i.l\ U.)I-Al\ ~} ~ .JkiJ ~ ~ 4.l\ yt. 

~ \ ( Instinctive " Know-how" ) ~ 4-· ~~~ ~J u~ 

(.)J;,;i.l\ 9-~ ~.J. 4-o..J:l\ ~t-, u\~ ~ c.:,L..a~\ c.:,\ 

~JL.a ~ ~J c.:,\ ~ ~\ ~ Ji ~,.P.'i\ ~\~ 

18 ;,J.'hl J' 'J\ ~l.....Sl\ ~U_;.:l\ (DNA .....l\ ~\) ~\.;,gJ\ 

.. Lf.-..:i~ ~ .alb..!l ~~\J ~j.i\.).l\ l.f.jl.p.Jlw.J ~ 

L....u\J . ~ \S'i\ .. · .t..~ uW W\J .. ~ · .t..t,hJ\ uL.a.ii c.r ,. J (.)M- • • ..r ~ • • 

4 1' 4~ ul ~~n ~ .. ~tS.\ "J\ ~ c.:,\ ~ 'iJ ,_~\ 

L4J . '• it> ~\~ 6-t ~ ~_J Ji ~\;.,gl\ Lf:aJL.. J,i\J 

iS~~\ ull~ ~LS ~ ~~ ~~~~J u-J=~ ~ w.u.; . , ~ 

1.. ·'\ 1 ,. 1; il\ u.~\ ~ ..... ~ 'LI ~GJ\ ul.. at .. A" , ~c • f.r"' ,. • ~ • ~J ~ 

1 C 1' 4U~ ~ wi.1J ~ Ji ~Wi L.aJ ~'i\J ~ ~ 

~ w.b. ;;:. .JA'i\ \1\ .. ~\ Ullill ~\ J,Jl\ oJW ~ 

•• c.:,L..a'l\ 
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~ Jl-iJ4 ~j_, "ii;: 6A ~ LA WIJ wt....w'J\ wl 
~~ . re,n u ~~~L o .1.1~ ~w. . ....,J ~J~IJ ~~i 

,a ~: • ~ • .. •• .. .. 4> 

~~_, ~\Jll-..bliJ ~\) hi!\J ~\Jy...J\ ~ 0~~ 

~.J ( FAX ) ~L-..il\ J ji~I.J ' iJ;<in i ~\_, 

~j Jt.i:i ~ ~~~~ w} • l!lJj ~Wa LAJ (E-mail ) ~.JJiS:tHI 

~ ~ wJ _,.. w ~ ~ ~ t.Sjj' wt.s..&lli •• ~ 

ua.~ ~;Jh; 1 v:i 6\ wJ cl.,n JJ~ ,. ~ Ji ~ ~ , ~ 

!! ~ .,.. L. ~ ~ ~~~ 

u---i ~~~ ~J~ t.SJ~ a;ra;n t) ~~~ w~ 'JiJJ 
J S 1 'dj f.SLl\ W~'J\ ~ wli ~·i)on ~J ~1~ JS 

~~ ~ \lt. ~-'J \jJJ • ~\J ~ & J ~ 4S_,l.w. 

. (Dynamic in nature) i~ ~ Jj ~ 

o~ w .... · ~ w-- ~.13 :) u~ .J3 Ll1i ~ 
,~ ~ •• ': .. -: ... .1'1 & t\ u..! "'l.J:I.a'J\ w ~~ . . r.r--~ 0 .,., ~-'J J d . ~ • ~ 

1~1 ,.) ~ ~j Ai';; J\ ~ JJJ U.t JjJ i~ 

.. .1.if-l\ u---i ~~JJ ~JJ J ~J ~J~ ~ t.S~, ... 
t 1 ,;n o,._&r~' ;.i t..atc ( Jo ) ~ ~ ~_, ,~., 

UJJJ ~ .spu ~_, ~ti ~,., 0LS.t ~ e~ o~ 
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»---·~ J.,P.o_J ~ ~ ~~.J i~ ~J '+l 

•• '~"' ~J 

... ·< •n ' .·.:ln· • '""' ' : ~ -~ ~~ lfJ ~· '.:"! • ._~ "' J1 •u ~JJ - '~ - 1..4.1:1 ew ~ .....,.--; .. . . . 
. twin 

~ 

~ .Jl4.l\ e•;•. ·LJ ut LllS....j t.1iu.. u-a .-Ji:i L.t ~ ,~.., 

~ ~ u~~~( 70) ~~~~ ~Jtt.,iiu} 

~ l.tW U!U..... JJ.Sb _t(. ~•.a(~ ... iJ.a~ Aij;,,J J •• A t.~.jj1'1 .. ~~ .. . ,... 
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J .. o~ ... tt...:~w.'i\ ~w u\ ~.).: ~ 100 ~\ 70 ~ ~\~ 

6J-S:f ~\ ~~ ~ u4 ~ LAU:. ( Jo ) ~ ~ o~ 
~ U cJ..-wdl ( 100 °/o) 4-lW\ uA 4Jl..a ~lh.. .3:!~ J,Jil\ 

L.\.;.13 f~ fli ~ u\..PJ\ ~l ~ ~ ~ u=aJi 
. . ~l+l' ($ J:t.4 0 '.;jl5.13\ 4.;J 

•• t4...Jj J .i; ')I U£:.')1\ W.a , ~ • ~ •.I. ··N\ • \ f ... • J..) .; .. u- '-'· 

~Wl\ "~} JJl.. ~ ~ u\..PJ\ ~\ l..t.J:f ".; ~ ~ 

~ 1< 1 ~ ... 4...-+\.J:f Ji 4l! ~.; \l).J lAJ:! ':'h;' 0 \.13\.j ~.J 

LAS[~ .d Jtic:. t~ 1 "• uA ~.J lfa.t [~ Ji ~ 
!! ~ ... 't1.t':t\ ~ • t.&lk; .. ~· ,.,. ~ 

,,~ o~.J'.J ~.;---w.~ J:a• 11 
... U:-tb: f.i£:. uLww'J\ ul 

~ ~~ 1 ,, 1 J\.J-4~\ J~JlJ ~ ~til\ J~'J\J ..;,;\;t.:~ .• J\ 

( ,, j'ij 1 u} UJ~J ) tJ~ ~U:. wli uA~ ~.l.lc. J l!.l~ 
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US:·~~ l..USjJ ~ ~ ~\JJ 4-S,; ~ i.J)l\ ~···'i' 

f'L...JC~\ ~~ w\ ;:_;.~~LAS J!i~ ~ ,.~ ,.\S.'i\ u\ 

~\ .b.\~~~\~\~ 6A 4:~·<';. ~l.:!.....l\ ,.t...\ ~ 

! ! A\.t"li,J Ja.i 

t'A~-:. ~ ~ ~ " ... ~ La~ ·L....a~\ ·~ ~ .. • .J • t.rl ~...J J • • .)A u UJ 

~~ Ji ~ti w) ~J~ oJ.fo ~ \j}.J • .P-'i ~ &- ~ 

J\Jii .. ~,.J w) e~Ji.w.l ,) J.!ai \j}.J U~:·n .. ,; ..n "'M 
.J\ 4~} u\ J 1' ii ..n u---- ~\~ ~ .»6:1 Ji 4li lf.:li 
. o' J'n ~.J 'i\ ~~' ~ t.. ~4 ~~ 'J, ..4. ~1 

. ~) u.- ,.tS'i\ ~J.fo \j} ¥b ~ ~ 'i \~ 

J4 ~ \~ ul.J ~ ul.W ~ Jl\,j ul:a \j) ~, 

!! ~'i\ ~ ~~ 'i \~ .. oJl\,J Ji <)e.e oA ~l \j\ 'i\ 

'• ;,-sl ~L.....' ~~'i\ {,$ , ,} 4lk. J\j\ a.s Ji ~ Jii 

! 4-tt..l ~~ t... ~ ~ ul w"' 

4.....11 .. Jl • :\ ~ 4l ~ J~ u.a fo' ujl ~~' 
~ ~ ~·i? 4 ~ ~ ~ ' ~b\J ~w... ~ ' 4..\.;S 
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~~\ ~ ~~.J ~-:, ~~~ ~~ ~ ~J.F.o.J w\.J ~~ 

9-~j.J 9-li1-~i.J ~ ~~~ ~ ;j~ ~ 6=~~~ 

-'...J~ ~I Oj~) 6 ~~ I·-.~ . .d. 1, ';.;. ,::. ~l..J:=..J 6 /t\ ~ 6 
~ • ....; .. ~ *" • ....; ~ ...n-;-....; 

~~l ~~.J ~l:.J .. ?lJ #.J t-:!)~.J 4~ .d 0J' ·~.J 

cl-.Jj ~ ~l .. 4.JJ.J ~ ~~.J-4.J ~~~ ~ ~.J 

oJt, .7~ u• ~;' ~~.J ~~'il ~4';;1 o~l y\l..li.a ~ 

• • 0 l!_,J\ 

~" ,;;. ,} ~ ulc wl......J'il t" ":~. "' wi J.;lll ~.J 
~~ .. ~ "" ....• t wl! ~t..:.. • u · \ · ts \ I UC.'i\ .. '1t"' T ~ c.::r-= ~ .,.?- . ~ (JJ l.S J ~ 

t..ju J.,;--i!\ ~~ wl.!i! '"='~ ~4. clJj.J JSL.LJI ~ 

. t I "* i:"t"' 'i \ 

cJ--.4 ~ I!J~ wi ~~ t'· ":~. N ~ ~ ul:+JJ 

~.Jj " ~~ u\ ~ ~ ~L....J-..;1 ..:::11~1 ~ ~.jijl 

~~ LAJ.lf..; u~· u..J!! ~ uJLS .,~ " 
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!~ ~.JJJ..J ~ iJA..J 

!!! ~ .b.l "J 

a.~~ t' 1' 1J 1f 7~} ~ ~~~ ~l.f-4\ ~ ~ 

• .,i; ~ ~ "'J ~ ~.;~) w\ ~\ ~ ~ w-- J.;A'-1\ 

'" .t .~.:.\ ••• IS~, 

... ,~ .. ' ... ,.... .. • '" ~t'!t_t\ f y "'t"":: • I I• " I I ~ u,.... ~' "\.WYWJ ().!l 

4 ,n..,n f''i\ u:;t... \j} ~A:! u.J-W~ \l~ .. ~~~ JI~IJ 

~~1 u---S (.S.;,Jll\ DND ....J\ JS.: ~l.w. ~\ ~\ ) o\_,lll 

Y! ( ~ 
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J.-' .. !! ~1.i_, ~ ~\JC."iy ~ ~, ~ ~ ~ 

o;l pe.4 L+!A ~ Jla!\ ~ tt. .. iiu"i\ ~~ J.;i!\ ~~ 

\" ~l-4 I.Sjj\ ~WJ ~ \J\~) 

~' '+' \.t\J:W) Jt...:i ~ ~~ ~.;. ,•l\ ~' ~Ji.l\ .4 a,,.m 
!!! ~~ 

.;,, 'II~ ~'i\ (.)\ 'i\ \~ ~Ui \,j~ ~ ~J 

~·~ Uoo ~.nS:\j .. \1 U~ ~~'i\ ~,jlt tiJlSl ~ 

fLJ UW .JlJ ~ ~ JS wl L+,.i uwJl ~ ~ 
4p~ ul, ~ JS ~ ~) w~ _,.. ~' J) t'·,;,,.,, 

·" , • .A • t .. " .. :. . t:. "' • ,,.. .. • ... • _ • '" '- _ tc ... .. U---:1 .... , ''fJ ~· -..J..,-...,., ~ ...... ~ '-'' .... . 

ft "'~' J.lJ i;j\J ~'""iJ. c}\.;il\ '~ \~\J ~ "'j» 

!! a.1.1~ ~;. ... m tt-.. ~ 'i 4l.i .. • t.r' • 
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L4U:. (70) ~~ ~..) ~ e,Sl·~ ~~~ wa=> .~J\ wt..J \fi 

.y~ ~~ ~ ~ Jf.i .. ~ ($~ J\Jl.G} ~ ~\.J 

..;J"i•j .. , ~\ ~~\,J ~ .JA tL .,;;, ut..J\ ~ 6-4 ~l£:. .).J.)A ~ 

JIJl.G} .JA ~~ w\ ..;~} ~ ( 71 ) L4U:. ~.J ~~.J ~~ 

J.....l.U 4 i Ill 70 ~ , .. ·:· ,, ~~.J) ~ ~ (.S.ll\ ~t..;\ ~ 

d ( 4 i4 ~JW\ ~~ jA&-~ i~\.J 4.1.... + ~'J\ ~ 

~ e=aL....ll\ ~~ c)c JS t;;." ~· ~\ Jl~ u-ll UJ.Ji:f \~.J 

!!! \~ ti.~\ .~~ t'·uii·ut..J\ 

< • .. - ~ 

'.': ·.y J! tt.,;•~~~~~ wl ~~ ~~~o~.j31 ~~:~'+~~~I 

~ u\ ~ ~ 4~~~ ~l£l.U1 [U:.jt..JI 6A ..;Ji J!\ 4-:i 
~ ·U:, .. ·1l.S .. t..:. • ~~··'I ~ LloAl t.tt. ~ u ...;-- ~ ~JA •• -· ~ ~..) .. ~ 

tt I ,jiw} ~ ~ o ~j~l W:!J:.J:! ~ y!J\ ;i.;.il\,j wl.J 

"
4 '9 ~ ( 2n) ~' '"1' 11 y~\ ~~} ~l:Jihll 

~Jj.lA (Ovum ) 4 ·aJj 4~1.;. J~l ~ ~I,Jlll ..;~ 
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!! ~4\ ~.;:LA~.;: f~'i\ ~.fJ.; ~ t' I .. i> .. ,'J\ ~ 0 

..>AJ...J Uwl' ui LAJil.t ~J ul u~ \jl ~~ 61 ~ \~ 
. ._ o. ~& ~ .. .. '\ "\ .a . te.. .. ~ Al:i~ • ; • ~\ ~t.JbJ.!W J~ '.:r-- U"' ..r c.s- .:r.J ... (.)4 .)Flo • 

\jti .. rAJJ\., 6-A ~u ~ ~ J.J·"'B o\.i.t. .. ;;."} CJJ'J.,\ 

....!\ JJ\ • o.iJ~\ ~ ·li ~j . J \ · J! ·\ u .. r .J(.)4 ... W c.r~ ~ ~ 

~ .J---k..J () JJ\., c; ~ 6A J.,\ \.Jl~ u'J ~ .;13\ t 8 ;hu· " 

J.....jl:n rA .\li.J:I ~Ut..ll u-1\ \ .;.;h.• ;., J "I w ~.;ihl\ ~ ..)-4 

.. . 
~ ~ ~ •• ~ ~ ~ ~ 'J ~\ tt. .. ;;.,.'Jl: 0 

~) ~ tt • ujj. u~Lt ~j uk-.J .. ~ J:lhA ~\jU ~ 

·t' r uii· u'J\ ~ c;~ ()J ~\~ [Uj}_ J~ ~\ J: 0~ ~"lj 

, . , ' .. . 
I •• I • I • • ;. \ • • I I • • I .. "I 
'---l.J ...?- (.J ., ~.; • • • ~ c.S ~ c.S ....;::..· ~ [. ~. 

(Newton)"~.#' c;..,?.\ ~ ~ J~l t;hirru uJ 

.,\ ~ ~ .,\ ( Albert Einstein ) " &Jl;j,·~l ~.;:3 'J" .;\ 

. Jliall 
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J\ ( Ph.D. ) o\~..\.1\ 4;..\l ~b Lo; ~ tt. ~~ii· u} w\ 0 

~ ~J~ .» ~\.N\ .J\ f_,&t\ uA ~~~~~~b. 
~4 t 411 iiwJ Jii .. ~ ~.J ~~ ~ ~l:Ul 

• . 1:. • • ,., .. ·- " -: • •tt ..... f • U.J..;--~ , .. , '~.J J! t.S:f~J 11 2'!!\lJJ ~ t..Jl U.b.a...J 

1 ,.Jt..4 ~.; (,J ~ ,j ~ ~ J\ l.A1 tt..;;.,.) U} LJ 

4..-.J ,.j~A~ ... ~ .JA ~~ J~ "ln . cJI~'-i o-SaJ\.J 

'J 4 4~\; ~\&. lf.:ti ~Jl\ ~ ~ UJ.fo ~ J:t~ J,;il\ 

• ~~~L-S 

'• .. '='i~ ~ 4..taJ\ ~'~tl\ "Al ~ ~ u\ ~ LJ 

,11 >.AU \.)/;.A 'l\.)w. DJ~~ A\~ t' 4 ,.;;4 u'J\ (.p 

o o l ... "' \ o,. .. \ "' f o o .. o • A t:.f ~c., .. , .• ~ .J';•·,~ J!,. $.• w• ~ 4!_p..a ~ ~· 

~ ~ ~\-.liS ~\j.J 4;i:S\ y J\)\ 6--t ~ [Ul} 

. ~ ,. L.al\.J ~\,.J 
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UJ~ ~ , .. , ,1' i ~Jl:t..A (227) w~J ~J wlllLA 

cl....Jj ~lSJ •. ~~\J • u-lJj II ~ ~~ I.A)\ ~ ~ ·~\J 

~ ~\ ~ ~ LA 1!134 W f'Wi:."i\ ~ Uifo LAS 

~~ .)5\ ~ tt. .. ;;, N\ w..P:! w\ ,.WaJI ~~ ~~ wl....a'i\ 

t 1 , .. j"j"j) ~~ 4JJ ~ ~ ~\ ~.;!} ,l ~J .. 

. _i .<6~ .lh. tct ~ ~ 227 ......! .. ~ • \ .• ... & Wi:."i\ c..r- ..r- i.S • u-- ... .. • ff 0:! v- f' 

[ll.a"4 o~\ f'jt:J ~-:,;1hn 4JW\ r) ~\ uJ.;a-J\ .. ! !\' ~t.:u} 

I;.,". u &I i'i.• a A u 28 . tc: ..bii -~~ a (Ovum) ~ ~ (.;J .... ~ ~,~ ~ ~ ..... 

~L...n ,y. ~"i\ ~ wts 'jti ~"i\ ~ ~~ J.ta.U ~'~' 

f'~ ~'i' ~ wli uh3' ~~WI~ ~t 
u;, 11• J....-S ~ \~.J ~ ~~WI ~ [l:U4 

u~ ,l ~J • t s,. ~Ju:; ~ ~~ ~~..J ~~ 
_. ... o I ... • ~~ o A • • !"! • I o 'A I o of 

a Ill! 1°1 a..........a .a. 1°'----ol .1.a I.4.J • 192. I 1 ....a..~. 1 !.d..i..J....4 "'WoWoW ~ t..a.ll ... ~.,. ...,...----- .. ...,--. • ~ ...,....-;r;-- ... • 

UJ~J ( Follicle stimulating hormone)~~ cJ.t..JS:i 

( Luteinizing hormone)~~ (a.AJAJ FSH --!4 \~} 

t · "'!' J i\J ~ L..Aj\)} ~ w\:sll~J LH ~ UJ.JI-4l\ J 

( Pituitary gland ) 4 ; .wn iJ&ll u--L..'i\ ~ c.:w ~'i\ 

[ll.a'i ~ 4;_.;;_. ( FSH) JJ'i\ f'~ ~ tli,) ~ 

~L.4t~ [J~ ~ ~~~4 ( LH ) c,rUU f'~ ~~ 

( Ovulation ) ~ 4 ~J.JL4l\ ~ ~J ~ 6-t 
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Jlii . ., ~l! ~~~~ ~ .l;!.).JI ~L:~ ~' ~J.j cll~J 

\j) \W. ~_jlhJI ~~ ~~ ~ ~ ~ ~~ ~j ~J 

~\ ~ J-4\ .JAJ 6--\ ~ w.J.4Jf-34 ~ w\ 'i~ ~~l 

4 il<4 ~ t'·ui!w'J\ w\ ~j ~l ~\. J)J .;#- Jlp.'il 

wY' " ~ ·J\ ~:Jh•· ·~ ~ . u-lW' ui_,l\ t} Ji'i\ ~ 1 ~ 

, • W-1; ~~..P-~ w\ '4k. wu" u-lJJ" [~}" UAL-' 

~ J:Li;LA ~J (£ 500,000 ) ~Jl.-.w} ~ ~ 

~ji.,H ' Q c,g\ ( $ 750,000 ) ~.>"\ \.;'J.JJ ~ t~) 

J!J ( L.E. 2,500,000 ) y~ ~ ~ ' i ·~.J ~} 

41~ u~ ~ ~ ~fo \j) ~j u.- )5\llls:U\ Jii! 

• ~J$. Lk.~ ~1 ... ;-; . .,l ~ ~\.;,jl\ tw.~ ~J~ 

•. • , t ~ tl 1 .i ~ • ""\ , lL_. • \ " u.AL • .I •\ " tt".. •l,S j,lJ 
~· ~""'"""'""'-1.J cJ:fJoil ~ u ~ (..}";. t.s- u 

~ ~) Jfli; \..4 .J-AJ ( £2,500,000) ~jlw.\ ~ 

~J .'i.s;. ~ ~ji,HL... J\ ($ 4,000,000) ~.>"\ \}~.JJ 

1..5 Sl ( L. E. 13,500,000) y~ ~ ~ t i •.4i.J 

~J~ ~l....:Ul (J • ~ ~ .b..\J ~ J\,i.J} ()A ~ 

Alpha - ) ~~~ u....si - t en ~ J1b, cSJ .~.! 

4 ; \! 4'il ~LA:r.. 'il JS ~ c$ ~ ~J~ JAJ (Lactalbumin 

~J~ J~'J\ u-ll iJ'J,jl\ ~~ ~~ ~ [~ ~ 4-a...;i:i 

Transgenic ) ~~J.J ~p..4 i ~ ~lla} ~ u..P.-i.J ~ ~ 
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wi o~'i -.;.~~-...$3 . ·~ .:{m~le) . ;$.J.JJ ft ~ ~\ (cow 

• ~ .. ~ 1 ~ ~. t LA • .. .• t\ \ ~ .\ .iL • . ft ill 
(.).4 .. ~ ... ~ ~- ~J..;-:- J ..r. l.SJJJ f'..r-

DJjJ\ Jtjl1'i\ ~~ ~ ~'i ~ i~ c) ~ ... ~ 

~~\ Jtjl1'i4 ~J..)L&l\J ,Jo4ll\ ~.;s 4 J .. i- \JJ......J.!f 

. ( Premature babies ) 

[U,""i tt.,;; .• ~, ~ ~ .u\ ~ ~ ~ Ji (] 

,., ~¥~\ .J-..F t hi' ,;tJ , 4s ~4\ Jw~..; J\)l 

'-'' J......t..>J ~ J-Sl ' • it ,., I¥~\ Ji.j ~ ~ 

•• ~,J1\~~Wl\~J':; It~ 

!! ~ J.pJ\ ~ e.~ ~'i\ .,., '~ 

~J.)I w Jii I,. cJ..-JS c.F iN- J) tS l w"l ~j 
s;. 4 ~I ~ .-: .L....t . "' .... "l Ji ;~ A\.1 WW\ ~ll.&l\ r ~J.)I '--. f,.;r .J-U t.r·J • .. 

f'L..&. .; , I., 4 WJ-.S:t w\ uh; I,~:~ u3 A\.11! ~., ~ 

u" ;.~.n ~ .;~ ~ Ji ,.~j,J (Universal donor) 

(J;., •.J ~ uLW\ ~ Ji\J .U.. ~J~uii~u} ~ (.$~ ~"J\ 

~ i.fiJ~ .~ e.t,..i w-e .):HS .;Ji ~ ~ CJ:tSjU...l\ J\~\ 

u---i J.!.i (J.t ~"la:f Jj t I. 11;; u) ~ (JS..; 'i \...s • • ~ll..l\ 

,ci a;J ~ ~\ :U..\ J~ .U.. ~c)&-~ ~ ~ 

• ~ -. .. ill'' . ' .'il: • " • "., • f • • • .. t 4"'\ • .. tt ~ ~ \or......--.Ji ~~ ~ (J1 ~ ~ ~~~ (J4 "'11oll f..Tl 
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L.s .. ~1 ~ J~ 4J,,;.,;n ~ ~ "'..Ji j} ~ ~ 

~.JS.lJ .. di\~ ~l UP: 63~~\ .1.;iJ4 4J" .;.,;n J\J ul 
• L....a'i\ • 4 i ·~ ,st Sj 4iJ 4Ap ~ \.1),.g ~· .. • ll~ ~ 

,, •. s ~ ~~ J&i~ 4ji\~~ ~~(Ego) 

~ J LJ\ LJj .J-' Jill '~ ~ _,s ~ • .J-J;. ~ '1 •' 

.; J'i ja,\ "\ ~ ,~'l\ tt. • iiu) ~ y\ i jSi w\ 

~ ~ ~' J' J.tlS JiS ~ [~"'1\f.W.JJ ~ ¥ 

j-11' ~·;·"~.,a.~ J& ~ Jti J.LS ~ _,., [un 

~~ ~ '#" ~,;.. J.lS J)tt,;;,~ ()A~,.... )S) 

~ .; '•'"·ii·~ ~ ~ ... .J ~,~~~c) ,;,J 
~ ;.JJ-...'1\ ~.;.1 ~ dJ'rft. ~ d ,;, • ., ~ .sStJLS 
J\,._.3\ ',.s .. ,,~ u-a .J' ~ ~ ..!.J\.,p ~ ~ Uti 

• ~'t\ 4JA ~ _;.J ~ UJal 

·uti .•. J" Uot La\ i.... ~J JfSl\ UlJ .U..lJ 

IJ,..._ .... s,;ll'!f· J {.$ ..._; _n ~ ~ ..... ~ ( 10 kg ) uJJl' l...~ 
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2 
o~ oJ~ ~Lw.... .;W ~\ (2m ) ~.>A w\~ ul) o~ 

.J\ tA.;Sj ~ ~··~ ~ ~ ~~ 'jl_,. ~ o.JMS 

~t........... ~ ~ ~ 4.wl ~ ~ Ji 41! lA,;,WJ 

~. c..JJUn ~ lf.l.t J~ u=m ~Lw.J\ 4JhiiS ~ 4.l.. 

f 0 
•• " ~ ~ ~ ~ J,J-+~ .J--A.J t...} ~ 4,; 

( Tissue cultures ) 4l 0 "~ e.Jj ....... ~ _,\ ( in situ ) 

• (in vitro) r 0 "t" [~ 

( Oliver·~ ~.Jl • .J d J·~)\ ~Atkinson) 

~ "' »s • ~ J:&.. .J'.J ,...U.S ~-'.J ~ ~~ Fenton) 

• 27 ~J Jf.JJ\ c) ~,. .JA L.S ~ ~ 

j ~I i'UI ~ .4ihi• u--4,.J..auS-~ ~ ~ 

'• , .... J '• i!i; Jf...J ~~u.s~~~~~~ 
~ lfa.t ~ w\ ~ )a·4 .:i ~t..\ o.aJ ~ ; .;a ~ .l.a ~ 

4.lL...\ ~.Jll+U J~ 6-' u,.:u ~ ~Lw.J\ ~ ~.Jll+U ~ 
~~ ~ ~YiJl 4!\ DA ut.s .;Ji 6JS:i Ji UJS:t t...J.l£:..J 
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~~...J .. tJ' lfl ~~ ~ ~ Jl~} ~ ~~J '•Jhi~ 

~\ ~ ~_;43\ ~..):ll\ 0~ 4J'•i'' 0~ 25 ~..) JS,.!J\ 

[~ ~} ~ (Tissue expansion) " ~~\ ~ " ~ 

,.,..J-oo+ ()-1 ..JJ• .~. (s) ~w O..JA&- ~ c.S.ll -4ll c) o~ 

J • ·~ ~ ~ ~ 6-- J11U.. J\J,JW~} 4..£ tiij ~\JJ ~.)A 

. Hairy Naevus ,.....~ ~ ~J.;a.J' ~ ~J ~ 

~ ().t ji.ll..LS ~ J' J..LS ¥ t'·uii·u} ~ L..l 

~jU .»-1-J ~ u~,n c)~.;;. J\l.. \~ o~\J 

~ L..1iL.~ unjL..... jl JJ t;;.n c.S~ c)~ ~,n 

• 1 II ~ ~ t( f t-'! ~ "' " Al 'U ~ .Jl J..LS ~ ~ ~~ Ai...t~ Ul Y'!' t1 ~ Al 4' ui; J\ 

~ "'~"l' ~J ~,n ~ ~ ~~ ~ ~ ~ u\ .Lii 

-~ 
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'I • ·~\ ~'t • ,. ~\ .. -1.r at .. • • \ ..... • U~rt 4,t*' ,. t..JJ''· u '-·-'·"·~..,. ~ ~ (,$ ~ UJ',, 'II 

~ L~ ~ ,, "'--~ ll\ t=:l..Lil\ L.\ • • 0 Ai Ul\ • 0 l.a:iJ\ O \ ~- I.S iJ"' ..r WM cJ:H Ui • W. 

J. e tL,;;.,'i\ l.f-4Ji; w\ ~~(Superior)~ .4Jim 

~)h' ··a; 4Sln 6-- ~ .. !! ~ ~ 4a.i~ L. ~ ~ 

f.SJ.J......:! wJ ~a'iltn w\ .• A\ 'i ! JW ~"'i\ .J' cJ.t ~ 

~ jl; · u'ili .. 6Ju;; • J\)4 ~\ ~J J,.S\ ~ ~J 

J,.UJ .Y}J I 'I ~4 0 0 ~ ~J ~,s..n ~ J.J,JJ ij4 ~ 

~..)--A \j) ~~\ J.La.l\J .. 4J ,,,L,Jt i~ ~ 'i u--\ 

; t.a~ '~ -•--w jU..'i\ ~.~.;<\ J~. ""-"-·' · ... t..t ~la ..,- ·~~ ,..r---:~~~ ... 

u..a:i\J U~.; t\ U$. \j\ ~\ -tl-" ·•ii· ...a •.t .1 · .-.a.:.LaJ • cr: , . u ..... , r~ .. ~ ~ . 

. ~..P ~\) ~ JJi:f ~~ ~J :F- Uill _JA\J\ 
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