90€181L0

oy (g

T T

r

(e, )



Ol gy ot
A5, '(":‘jé Soe
2000 gl JsY) ndall w
G 1000 C.,U\ K'Y
L\Zv‘,bu J_,.i;-.“ i
@J):”) J..‘..J! i.sl{.“ )‘5 *
2229 1 @ .o - GEed - e
2126326 u’—ﬂ-.' ¢ a—sla
RPIRE] 6\9 r)\t«yl 3y Al »
2000 - 9 - 21 'c_;)\: 49264 o3
Alkalemah for pﬁb’ishing
Bammikah-Damascus-Syria

Post Office Box : 2229
Telephone/Fax: 2126326



u‘.‘))‘é.)p_j.'g

gl aslieg (pudexll

Qg i :Aasw 45



JJ:.\J '
s g oL
: ‘_le SSAl IGLY Il Sis
s )
LA...\aa | T yasdl 89 90 les.l.ll
K
-uﬂ:\."



cugad

Ao o ) SIS s isy 2 e Wl § DA Jud
e 1 gl BN LT O Ll (Kl o e 2 ot it
Gl S L b dane S0 e 1,0 il w8 alge B8 L)
Gladf Sylia D ol Aidt sda IS o Jyd e L pslized
Aoaadt Ul 3 b T i L DLy o 3l a4 030 Ll 3] Llatos
s gy Kty Jan OF 3 Uy Lojie gl §puosll po ol
L FW i e e Ula T g gl
il il s gy o gl @ 2N ol Lo
Sl Lul)s 4» Thanatology <l ‘.J.F Laf L.lp s Wb Lo
bl s g 4 Dt Call 95 on 5 gay sl sy
Glary ©gall iplaza Wy Ll U e 5 gay cgll ol of
o £ N5 O Lol Ol dad Jym del s Y oY) e
Jeolidh Bl isy Pathology ol oY ple andl Ll €25
PR G 298 A maly ety okl o D A
of «Ss pathologist (oo (le) ol Y6 gl 5 5f oy
Ja 4 of a dar S T Lo 5f il o O Of Uy
csbly S oy Joolil) i J el S ZE5 Gdall e G
5



P AN A g it I el 0] Sl a0
Sl Gy oYW s e 6300 - 58 SeY sy asl e el
& By el R PR S ROy RO W
Sl e LSE L 3G Lelie L il LS g i ol
e 055 e - B Ol b kg oSl pab cilnl) L

cdisl Sy fiae o B 838 g L finl) ) a5 S
s St Bl )l A

Wt vy Sy T g S S Sgr 0Y celn et ol
S JSS 1 el ©ge al Je L ol S ) i
A AN Y Sty dabl) G510 Y el S
S0 Ll p e OIS B A Sl e planns L S
o) jad “t\.m 8,85 dady Olad o e sl e\bn gley
sy 4 O e 3 Teaal A ST iy e i o
(G B2l e Jgms Ll Ol oy pgmn 5all 055 Of
P e ) SIS e e piloe b B g S L)
sskdly Ol 1Sy Oyt cope BV boas ol S,
A Ay g L ¥y Ty

Bliany 1553yl o W) (5 pme Jo ) Bl it U

U Gautaddl SIS 3 Sl Lale asy L OLdd 5 S5 )
2 by Boleord Wt oy L) aul 1 s W) sty Joo - it
o ) et (p Y1 L sy SIS 3 el Ayl OF izl
3 2o s o Sonl) o ] Cxthe e plly T 0

.¢ LM (e : biologicy L gy - ()
6



aﬁdﬂiﬁhr’-@“‘ £ - el S gl ol
S 5 gl S e Tl ain Of gty Bl oy tay 2 L,
Uy ¢S o sl Il i) 3,2 3 43 W als i
lehall e Olaa g oll3 o5

ol ey FEN O ng Il Jlons 1ny cOLil &
G gl Bl e a5 S Y (g 00 il & s J Joy
ARG g L3 et s U b I e 5l
Skl ddee s L A e Al Liaay JH e Loy
oda L ills 1 o,y ol & P WD g e
b (A W Ol By 4yl Sl (#5515 - L
o S cggl,n)\"} ol oS e s FYXY & aalall
uri;o,n,..uwdxsyéu,uaiﬂmuww
R 5 5






duls g0

ol Lagdall el SLiss M oo gad S i3 S 13
LIl Hlass M cellad o iy el Jadtu (56LiSy y Asad
Lu:lL'ﬁJA

b 400 Ophy i e ST e WU g, S 0,5
i85k dong a5 S O ge 0] Lol Lt Lgan JST G e
At gpm o Ol gw Bl Sy celdhs Sl gaais e
o Sotgal s O 3 oy 0 O 0 3801 el Sy 9300
@gffu,:c,.swg@“u,m,..i,{iuwlﬂkﬁ
(o 6,0 5101 L 8 SIS oA L™ LY Sdatay ime S
odn 3281 Gl O3y o8
Oy s JSas SIS e e S0 O il )
Sl JSK o ‘:L;‘L-Ju dag o 2, e sl of e 2 JS7 45
fast i s 2V S g Wi ade e b e (WU Badae
oda o Al S p g8l Sl (gt O cple oL
9



Wonall 3101 OF LS ol anmiins (50 shygld olan (o 20l 2
R LR+ L\:— Aalzsen Lsf'-‘\l\ @ o\ Lg-l?- HIER (] Sl S
WSl 05 (B g5y il e Ll DS 0 5,50 o
G paef IS Delaty 2S5 Ayl b b o (Jps o
g JS o) ol Sl b S Y
o LS 1 3 U odelid ode U] Sl A gyl jolesYl,y
coin Gl Y1 el Slyn 525 RS i S b A Sla g i

L a2

DI Oy by b 0K 3y e Sl B g

L 3 S8 A Oldaall 0 e gams oD a5l e e s 6
oda LU dwke cod OV AW i) A Lol BYl) i
1 G (gl L Badmze Sllg 3 e o A oY LG
o ATBU AL G oS5 o oW e JoY sl i B0
Sl L] g0 8 A Jatlead) OB G5 pe 4y ouy fand iy LD
B o3 gl e G A e (JSW e sl L il L s
2y yr ) SIS oda Y Laa Al LA e o b e DA
AN SN p daally (Jpmin e g JS5 e gl
Ohlle die Wl O LS g LA ode 0] LMY Sty
Loy ¢ ull BB B Bty Of L MST 0,5 Of Lo gy
u:._m’a..:'u oA B ggas 1S LE O :umlz. Ay LS oW
Doz adgs J5F gyt OOM oSyl ) BLD| il G5
g Lo @l W 0 g 0S5 F S M p S S
Lo il 5 3 I3y il oo 2atts By bY O piome
L el B gllly 2o gadd (g iemn oy e Ml (JA5 514

10



Tty o) JU1 ) Sl oy 1 JolS” Lain Oy of bz
R 0o e JE VI P I L

olas (o W e o gl of Lede 0 A 5 Lo
Sl oo degame gay (S ldl) (oAl S e 3 0L
JaT 3,1 Wt Bl Sls oMl o 30l Tyl &y
W o W Bl e W 5Y by 2 eda 0f ciale i
ol S (a3 ke SIS el Yy o)W s o By
i il JS o p T o e b 0V Lag (W s -
I ooy sy 35 S e B i e Bl JSS e T
B JSe i Y L5 Gt SULEY) r Dy peent )
o gl UK e splene 2t Sl W 4 g5 ol eyl
o ) allll ) (s IS OB (M5 ey B o (b o oo
Gl Jeslidl 5 M3, M\&;dﬁii&&i&s’u‘iﬁd
o tghadl e el ol L &;‘.‘J\ gl (o L susly Js i
g - ol o 28 LD 0 e ISy 0Dl Lghamd 3 Gndall fob
sz e Gy il (O pf Dgu - ol slind

8300 U e S llydly UL O W 5, Ka o

Gy, Y 5 (g eVl 2SS e glas
Eall 5 gyl gy LY G e Tty Sy
3 A L Gy ol gy 5L alaall Wil plasaau Y
cpdall sl 857 3 Sty Ay Syl of 084y 5 ad Jo
Sl el W 2 6y e ol 08 Gz (g
I s e oL Wl T3] 6d paeall Ul o danimaloutess
LAl Lgzaal e o O 0,85 s 5,550 o 08" BT sl S

11



bt o3E A WU ol W Sy g ol S 4

<l B eV 4715 G Sl g 830 Ll 0,55 6 Sl by

Eey o ¢ 1830 flo o Ul e a8 oy (et (SO T e
(0‘,1;-\ b)d.“) UJJNM uﬂ\d‘h} U‘).u )_,))u

Chuadl p Juold ol o bty pgomald 3 Jaall ol pa
ps O cllazal A 2SI 1o 2o puldl 0,01 ,_.JJ;
o bt G (6 0583 3w ey Byl o1 Y1y
odny dind) B Lle bty A0l dukin SME el) 35,0 LU of
Gl o el ol 0] A Clby, 3355 Al old UL g
1830 ple b Llab CABES clpumim 8 o ¢ A cil O i)
Sord) Sl Bale Bpun 3l By gl A Y- Sy
Gl o bl g oy ol Ty sl 2 oSl
LN G 5 SV e a5 ms V) Lty Tyl it 1y 4yl
Aelal) 2t o521 0S5 o Sliladd Dy ol 0,30 Sl
el oy dm Sndt W Organelles lwze sledly dldd ‘él
A oo ) Jam By e (6 n o bd
Wy ) lead 035 A Y 3 ol RN
s Of s lgan BT 3,00 p ezt O 3 (Ba ¥ i o ual
FN g i ey (DS il S5 0B s gy a2 ol
S S Jole gitens Lhsu \;, “pNa @t o) s
ateY 5l leglalt SME (N e s s S 0] s,

(S W oyl o ) 533 ) of Gy ST DNA g 053 31— (9
QU 3 T, gl Jay R @0 U g e
Al o Lol S an gy 124l Qﬂ”ﬂ

12



W in Ol e e S e (29 i 52 IS )
5,55, CJM\C:JWJQJIA‘QU»J:Jﬂl S
o Ay or ST cadl B (10 psludlly) 2 ke Gl o)y
g2l SIS 3l Jor Yy cialall gl oy ol S Sy,
JSe8 b G b DNA Transplants ) 0 62 I dl2 ol i
S 5 Ul g

J,.L, (akla @ - =k WIR JUN P JJ): bolead Lt P
o] e £ 45 3 o Usboorl U3kt e oW 650 O LS (e
w.ngpg\N‘_}uxw\«f‘”}b)\Mo»‘_pﬁHlﬁ)
ef b S Gaall A W o e e Qg
15 1n g gially dapny o] (5 gue Lo e cidl LD e lid
sl Gl Kyog otz olel aadl oF suld) e P',
of Ay ¢M9AIJ-\‘...AIJMQJ|‘,J\4.§MD&>,A.L>,J|
S Ol s o p3ban o of il 2k o S et o 5
Flall gl o Ziday ol 3L 0 Wy jme 23 M g ) Bl 0in O
gyl 3y ol Ly Sl am ke Olaally BUSH gt
MV 30 0k Sy s 50 5 m ot LS a0 ey oSV
Jrl o i B a9y SUggall Ll e il U Ly ST
plall modl e I el gl 0575 sly (Rl 230
@l ol ol Gt - e e ] s S o S0
ot e S A 5 pid Ll W mad) i e o5 2D
i) eyl

OS5 o o] e 3 U o S s W e sl oy Lese

(S S sy ga 2 Photon Oyl (o)
13



& Bagedn oF 3 AT ) ol 66 S 4T3 e o Bslall
ey il Lo Teely Ao Lgnlls ged o5 21 U 0 B8
or S M LS 0> Db W Badae WS IS WD
U T T 2l 05 op prldl i 3l o) U
O et B (I 63V e g gl F"J” Jew 92 (8,8 &y
Lo Lowd 3t lte Oloatl e eV ey dddsiidl Sle i

RIS I U RPN R

Sadt UG s 2 s Ll Gl Ty 10 of g
s L e conteel o) L L Lad 5y, ot iuie WAt
e o gl by dghd o o Gl dEy oy
o 8100 WO 0B (A anxSTy | Jd oo Adlee 3T 3y lal
e B pseie A sy S i o el Sl
Ol ) e sy hemeostasis olmuY) ey ) R
o e Bl oAbl S e a3 Gl o g il
G Oty S W bk ol Al Gyl A Bl
O o H A gy et Ll b e 5udlly ol By 0
P e Sl e e 2 a4 el Ol Gl
il pline (l3 oo ST el 50y st Al o sk
Gy S5 Lo 3] S 4 o L, dis LU ade SIS
AP A T-SPIEN IR I PRVES SVE RS 9 (I I LR IR IR
Ao JE e ol O ey

I L b ) b o ialb a Y ol Dy

5 SN L oy ] L L o il J o B e B

39\t ot ) syl t_,ji}l 9o Jaadt e jaias O . Lymph caldll
14



o e e SIS OGN o) W sy RN
Al el b ) s LA ods o JS ey
Yo el 3y 4.;,\ LSS 4y al u-)l Ll R ‘u\dﬂ)
b p2if Com g 3 L B ) Ol s

A WO a2 5 aeld Gl e A Sls

Mt S oo P B e W g 1S il
w,,wauz.@,dw,u.\&muuu|war
dld dlae Tl S, - »«k&»ia)ﬂnuwulw
Lo 05 2l Zliaadl dwiall O jad &, S0 @yl LY x|
058wy LBl i s & 430 el bW Jany e of
@ Ut DS ol 0 F s O Lan 51y Wy o faie
4 Bypaie gl e Sal (WIS

Wl by (o) L JLS Lglen il Aiadl U3k ellef
Mgfimc.wbudwgiw,nmmg, aasd)
«.,usu,‘}{&,b et S sl e ) el i
5 A Prs i 5,ud Sl 2y ) lnall e s garas
}|W«M&dufdw¢\gulp‘}9ctu\o#
@ Gl ABU) 3l o F aily il 5 ,SU 4 la Ly e
Js ki o 4.4.>Y| 80l 350509 Aabl) oda 4...:\1\ Lt saaadl
A (8 e Y e Iy SUASN oy ol e g

b e sy @y gl i plalalt e ("'"‘-'" ‘nutrients SLdall - (s)
-t Ay Glles go
o L‘J c.u: "‘.“ ,fLa.-\Jl _,l uth‘ Lol gl Contractility ‘-—0)1&" (»)
- gy
15



Ay Ll Lyeals LI2Y Ll piisl (1) JSEI

Loial sl LW ol MY el o A28 (o pusd i) egdpaid il oda
JI U G cligiall o daily plosay S5l 345 - DNA (gl of g3 I (535 13550 ) dacegil
Loyl i - (Lunpogs asEY 55S5 G Byallal) ploall) . psell Sl Jals oy gty Jalal
Lolhll Wil L ) fagsil) ada JaitSy (A Y Lodes ) Ll s Saa) O 55 Lpaliad
apsally Jasel bpan ) paog (M) cpalill Gon S slae) . 6pla JAliH (o Tl Cpmpany Luvas
SAl ussd S oo (ER) Tl Llgsgd ot dpualicd W e By sl a3, e
Lse dapiaas (in Shaskipsll o Jia - (R) oyl § cliiand iS55 one -pli) J cepnl
JF Szl U8 3 spmsll DNA (@ of g3 1 e gmaia) dpush DNA f o g0 =3 o Bllay
Ll Jals i ay S b (L) Vil chopuandl st § dpsar Ll gy (dapel

A(MP) Lksal claall G S ase Jo Jod Bl oLt gginy

16



S Al Famd g il o 5, 202N Aiadl Lt o
s e () B aksy Aol gy ) Lgodlie WA 0 e s
S 8§ dly oy S Lalidl W US55 Of . kel Ldb
o OSa IS | p e e S A1 il al ol
S e gl ) o e WU plane (5 LSy Lo
ol gy o aalizs Jad) Cmd 13 nucteus 31,31 o5 rPly M ol
o Gady T S i la o gmbae JiS e B (58
Gl 815 a sudlt O g los WDSU OIS L I3]y L3l Gy oyl
Sl B J) Sy s DNA ¢l O 3 I Je alydl g8
P s Sladesy Al Slis p Lo JS labaies ([ p0]
DNA s} 0} 83 I oo o Uaemy T O g pleaa¥l oy Loy gl
DNA (81 0 63 I b Uy gl 3 21 ol ) Jorl o (ded ooce
DNA &} 0 63 I ol 4o Gl 5y ¢ gime of 350 Gy o e
Ll

p LETSUR P R RN TRSVR NER Y HCC e O
S5 e i Bl Sl ) Al ey ) e 2
J3% (s Mitochondria Sl o5 bLedl i8l> 3 yllaze zle
Dype ekl B G (s Gl 5 J] oS YTy plaba
(Slgil) 3 sl) OaT J sl ol

G VY o il o adans cland) Le s puall Ul 13)

35 of Jagelly Glall Ol g ga :(;..:Sll) o ate PP RLRNC]
o ol (4l ) oy Akl oS S B 2m gy il A
W35 e ol LW S (B 5 o [l 28 o 5

-+ RHIN N

17



OSllyy #8555k by luan po sz Lapis OIS S8
BTN el B S b o) S99 e o dat i il
.(INRNA) messenger RNA (s}

B gein 8 gama 8 85k g2 @il 3 mRNA 8} ) T I

A ¢ DNA s OF g IV § (Sb)slh) Dl o] e Sl

P de ol 2ol ey T Ll ) s 0 A sl 42

Sy ) Jan iy Slonsl) e Ga ¥ oy St g oY1

Tl 1t W22 o ) o Y Lgeamy (ol B B il
.endoplasmic reticulum &bl 3 4! HERY] L

& Blisdl oluly ) Lganzs g:ll Olasy [.Jw EHE S REE
& 535w M ()i 53,300 Beta iy LD - LS amy Of (2 g
e bt S S el iy Oy paad - S aSeat

Qlisall 5 o e 35 o 55 Of ASs (LW

LS et Ay (g St 1S A1 oo B 3,80 15 sy )
of oY il sl Jalis 4 Zobs Liby jlAL L dlad
A Ylob o] a5 (S il ) g il Sl
dmlell Slalidl ol e e A (Ul 5503 ATP ) 0 s
ERT N EN R P PP RS SO B RO ST P
M S Wa e g o cLysosomes k) gk L] 2 S Y1
Bheae J} e > ) 23 W et et o Ja) )

«RNA L iz8 C),gi., A s LTS S & Ribosomes Slaly )i (v)
¥ oy G..ai‘ a{bl o™
18



Al Do 5Wy 5L d oS Jolgoll iy gyl A5
Og il G 1 3l s Jadd Eomi iy o]
Y JO T IR AT A U (W
o 4akiag 0454 484 .Plasma membrance &,J),‘Jl sl o) el
o VE Ypjme AU ) bl olaf o Jand 3,200y ot
rl s oo ST ga S slsall of iy Al £ s AL 2
Lhh Slivian Sy Son Iy JS By ofr gk o s 3]
Tnbandl o)1 ez LS cliall sin e U dazdy o )lor

Al Sleall Je LA Bl e 3y 3

ot S35 3] gyt de e T Zasns LY oty 28 0
Al o Blidl G L kd o 3ly Sy g dolst L3LS sy
@ iS5 o 22T I 5 e LU ity Sl eda 555 0l
Al 03575 o ol BT s o S5 0 oSl o
Lol oy W ] ol B oy ol o Ly SIS s
(il

S s g DL Sl e 2oy Fle o ois
7 00 13l At Ul S Blis] g by ¢ oty U 21 4l
oo Lal W B s, L FS Bl y Aoy ol

st & SN e ikine i garnae & Enzymes SloiiYl PRIV o
o Bl T dey S Sl G4y Jad 1y 1 Lo
G l2d o) 348 Gaemi elte e 43 85b I pa (Osmosis) Jsi) (es)
G e Wl Bl 5 Jaly S el 155 5 L oy b
L2l Aoy 2ty 3ol o Jpuadlh S 5 rs Loy il golsal

0 -35adl adi g e el

19



o 3 05T L s 3 ey gl 3pd Slgamn
ol Slgrne o sty 3 Bl LS et ) Ll ge
el 355 n

Blionl) Bl o Joni dhaiie Slan il W pasnans
b Ol ) OB cibeae b el Lty ds ) Syl e
sl il il Leal Sl edgd el bladll Of Lo pf

sl oo ) A e b odia o Lgn) U
g A8 QQ W g A Gl AL S sy Syl
s £25 iy golie of B)be Lol Lguam L 3k aa Jluat
LS a3 y,0 W 65 L Whatd (5o Al L, WD
9,8 Sblah e o Ll Jons 21 o o 2ol gbbin
i ol Wl Uiy L pSoly Ll ol 0 ot S g L
gliall r Ak LAl 5 =W agh) 5 ok g ) il
S AT b e A LS Slad) by s T
R VL PN E X S RRr (R W R B P (R R Y
W i Lokiey s 2 it J) W pp gl o5 o il
O e A 5 Aol Brge S J) O i plple e
Ak
ety Jymsi A LAl L OB g ps pie oo o2 N e
o dschemia LA ) (] Tt pf B ) Jo 3K
or e b iadst ad 13 A o o Tyl 2y A e DL
oAl codgS Sldke T of lador olanad 13] 63 ekt SLSke
o 3 L) Ldawr o ol ol JLI Jpud sl
20



G A ) b, g ol gay - Jpudt i) Wl
2 e ‘fufim.h.iﬁ,xm-qmamlmdum,
@3 -t Wiy o Gt Olasl pnall o il
o sy A p S 0 e o Bk SR O codn Ll
WOyt B o 2 Jo1s oS5y il el L,
& Doy shdl e aadll m il sy G Bl o T
et Ol ST Jgaad oy ratl g.n.d\ Jay 200 N J{_, l,s’ X\
Jleely Jlanals cladl ol OUS 0055 L0 LA B Uyl sl
u\:—, ‘.MJJ Lb.k@ Jg..u L JS o s gall J}..\Jsl 9: G el
P P P (P RTINS &Y
Iy S J Olisiy @ gad (il medd 0n & ol
& o Vo L o Ol 2l e PN B SUR RER TR
Gl of 45 oS8 S (g ialll LI 2aS” Syl sl sl
(B o AL Ol i iy 1 Bl Sl

i A T L SO, 13 S sty s A 2 as S

o Ol s mn ) 5bLal Lda 2L o Jois A 2 lial
o uJ.mL.AJ)\l:-wuh.lsLl 2 15 Lo o) i gl o

sl b L Af ng Sl olads s ol BL 5 ails
ATP Sl gn 45 oS’y Wy L Lol ¢ L) iy Aol
MLy Lgza y L5 Sl »..abl..blua Yygdly ot jaadt ‘.s' LEYE Y
a8 sl s Yy 551 ek il e o Ll
Ml lall ll 095 b ) Ll L 3 il aTe

£ ehiny Joa Jo e 1 g2 (0)
21



wslbll (saudl 095 STy dall AW Wby Jo blisml
G ol oo bde BLadl B jazdy il Sl 8L
BN gy oailly s Jre UL Jotls AR e 26l Ojne
Az O3 ger 051 0da STy Blal) L) e Ll 3\ L.>uf &
Oty Ll )l o e sasld) ol Jaday do e
o2 Mg (Ol O puia & O ] el ‘;)h.,ﬂl FYEN
A e 0 JS bt 2y (Bl aTe

2l 5 Aelall Bl Sliaall o B ey 1565
Sotls gyl faid M B A o T W L) e Syl
Wl oo 8 B Ll Sl o Ll 2SS
LSO 31 ATP 3 sl o Jpradl p dillan Bl e
Slhanll JS . pn o Bl i OV U] iy dad a5 o) el
S il alis ¢ ;k,.umu\u.‘,ou\,,“@\d,ﬁ\
pﬂ“ st Je blsdl syl Lo S C“‘j‘ iaby &F
HEN] Ju ',5\,..} AR} & bl U”Jﬁ“C‘“’ U s obuad
5 e J§ o W 5l L6 ol T8 OF 095 a4 e
ATP ) e szl S Of o (B oS3 e e il
Ji Oyl g sl B e i ol Jgeey st 0SS
P9 Wiy G A oV ALY Sy J) 3 e sl
O JS s L) A A S e i (S e i JylE
A SATP I ol Yeis 2o puall £

WAV A iy (obal) ils dul AY ate ) S
S A S e J i ) S oy Bl 57 Lgullish
oy 43y Vikh i) 4525y L) & My ol pusad

2



W sl e Oyl Joo ol gty Bt B e oy
s 20l st Jo syl slzall J8 Y daas Loy cplisVL
cin Uy oyl I e R fumdy (o)t e oLt L
iy i O ) iR By Oledadl puss o tpadl
Ll 3,26 com ) Zllall ) AalSH e Sy Lol A iy
2B el Jgudh ] g SISy cdadll Bgse coil

Lol Spe iy gl Gl

P el el B Ll Of Ogs Dol sl af Y
Syl o Joldl 0z 33T ) Y p (5 s
sty Zppl) Jlesl 085 eliad) o) b S olaie g JSS
SN Jay ey Al g s Ygoinmy Ciallly 1 G 5 gk o mete
oda Il ) Ugs 0, L oy oglly Lo 1 L85 e e polad
L cmg o Bopde Sad 5 5 g 050 Lokie oy ey ylab) DL
LML gt 1Sy ¢ ool 3130 o b b cliadl U S e
EY sl lim (G s e Gl ey 0,5 B
Sy @Sl @ ST 0Bl oA S () Macrophages &l
L o 2ol (L e S5 e e ks Y L)
ods T4 (ogl) Jpam J] oo 5 oyl JoLi & Ll
o ikl BUS o Ly b B L Sy dian il ke oS
edey ol Vga St St adl ) s OF ) 25l L)
Oshdl Sl Ohjslace ol (Olaaode (Ol cdibdl e
Of i) s A lnall T pecll 50 Wllatll e sl 35U
o OV s iaoly Ut e ] 2 o) gl Ol
M e BY S e e 0,8 03] LW
23



etV LehatY L] by A 3 8iSTy e o3 s
(FF0 | OIS U I PRGNSR PR POO Jy P
Ly il LD L2l Watd) G3las o6 . gpalanll gl 50,04
sy A 68U Lt ) ey Yl S DU o] 30
S iz ) jbad syl 5,41 Y B S L)
LS Lt il eI 55 sy 1iSny 105,21 LKL il e
A e Al 09l Slapw B e NS auds ("""’U Jraran
o R W ity oSy R pda S oty
8 pgtme Aele Ut Bl (Connt Lt UL oS 45 Ly A
il s a6 o e gf"“ Fibroblasts 4illl <lay ﬂl SN
et IS o bt ool b e o e DN r 2
Unelyy ailins ol tpl ) 436 gz il ) (oS ols
) e Jo Jaaly TSy To )l il o5ym Tagete

A oo iy A o e 2 A g L) AL
A e i 48 Ll oy ot el o iy o i ga - (5,2
B g I el el p gl e s Lo oLy 0 B
O K ol s oV ol sy et sy L )
(I et ay et 1l dp e e By ke B
o B g O] o cheatt e da bl A S 28
G ) ol M Jpous - Lo Sl el oy 24l dliadl
il oAl .ﬁgx@wg@‘@)\q»@w
i Bl pnd LS 2k g 85 Syt > 4 Tl pal

LIRURR & U R 1Y gg_.-L(.,p ) e é\i Wl I ol ®
£ C’J”
24



poie coiln Ol s sl o ozt L Lyl eda b us )
@y D Jos 3 peld) Y1 el Liaall §gedl Baisy,
sl iy ) A o ol G eVl cal) dalS e g

)

Jasly el Jo o caislaS” cCL.AI fia o sl @ A
Giar Jb S el B oo gy GBF 3 oty Uidy sads
L}af&ug\l}»»ﬁwwl)igbuhmlxulf el
O ¢ Jua L &2 0 oy o oy gl G oy 4257,
RS R PR O T E (DS PRV PR T o T PR
Gelr il Ay 2GSy )W o 4l NSty oy S
bl Slladl) &y i BLED il o (bl i 157
anllasly astl 00 Flaw oo Oy day S Lo waryj c.fpi
WS, bl e iy Oy 1y b disY Sis O il
e L sl oy s it o Sy A U cih
O e adl e Jote ) callaily ol e ey coiagy
Of el Loy 0f e . Iy 4555 oy Jao V) Vi) s 6 g9
LI (I WYY JYRINCS PP I PAY R G
g Y S S CPR (55
Gl o 223 Gy L0 ey aaadl 2l o3s 5 W
Olelae ols G G 4] oW o olyr S o i
(P F S 4 o o i o miny G gl 60U
o A &3 O O35 ] Sl b i b el e oé
Spely el ) de s con Y1 OB 3yl amY S
25



o) ezt (g WSSy iy e . 911 (B e ol
gl Sloglall It e cogigs e ) slalal oty of A
;.u\ b b g A B e by el O ol

\4.-51 Lol saelldt u\ Ll}a-b urLA

of o o ol o lgmy; o o o8 Tager Iy 0
g\lub dbi@:—) ke Ly dyn0 ngg rh Gl
25 o Ny o o sl nts Of oz o cand oty il
opbe Jledimt od o - od il Gi b o sl on e 6 Ja a
Oy o yir o O en L5 OS> e A - ol 53 o)
B o padll 59,3 By gy dmg oty Ldandl Slaaal) Al
cllaraall oo ao oglidlyy ol 80 ) ol ol el piad (alisl
gt - Al 0 IS5 5 pand s or 42 Y slygl) i
cv)t ™ (J,‘\J\ igl,_-:.»\!\- G Sy of Sl ocndi (dans Ble
3>
Jory oo DY BnW G 0,5 a5 LS
bW by o OB L ol B s S o oy il L)
(W B e Ol I sle e g SWYI duis Ol
gy deslaby 246 Jslod ol i ] gy sl il g
of J) 2 u.-b,u (ere g et gy Tt 0 Tpll S plas
sadall e @) \,,.Sn W L e Ol e 9,1.. J=A
up)udjl,u‘foc J.;CJ,..: y-h“,:-‘_sf 4..;.3\]| L
S 3 e glasn) gty ol SO o (A

Tols) Tidly Zmghydt U L1 Sler LRI S monitor BN (s
e (g.,li“

26



2 e Al A cler W 3 L A Y e L
JSH Jppam 0g> sy il Taajly Gilsue adlyn $ calaiie
o5 sk o cplime o W o Tomaellyy LJRD il il
SOV Jpesdl BEG il 8ygS Tadaine i1 o 4] Ot
S ) e sl iy A o plll Ol JRiS A Loy
gl DU e s
Qlim) ot dblos W Sgmn Y sV G ar
o Bl 5 Y1 ) Sl gl O g A it
Al o dypel @i iy gl adad) Ol ) 5) of (sidad Olior
e A A SEY Laal V2 W e s f S o2
Ol Ol M bie olis Chias 4 Gl e s ‘;ou)w
- ohe (gl o degailly el goadl el e obb, Je
el (el sl Sy J) 55 Yy LlE el pg S sy
N N N LREU R e
(L’c"}u‘-‘u‘)‘;'“w“f-blj 50000 o0 Flirl o cdpdds ity
o3 58 ey A4S Bl pltsd p Sl 0] o)W ) sle o3
o i sl Lssey WE 0y Jord n e el g S0 JoT e
23 aally 2331 1ot sidd oSas (S deb Lo a8 (i
QJJVJ?.! Dz slef oo didad
o O (s 4 SLAN a1l 6 Tkl 3 ol A
ol 2, e g Vg JlemaS p1s3 Ol oy St 0f S
oyl g..;{"-‘ & L, Latiall (g el gyt Zogliey Al

&}H & Jhﬂ‘ J\.n:)'l GeAmd r-\”n.:—g‘ bt P (;,,;il}l\) L;J..U [0)
o A e Gl 2

27



iy sl Sledna) ezl 23 087 13 WT A 5 Jawy
i L Gads il it 30 sl ¥l ol el Of d Adates il
(sl oladh L_,,L.gl_}i..),.u\* (AW o\J,.d\:s,.r. (e g (5,50
Sledd) Gl Y 6] Jo&5 Ploy jaay Ol I e a8l il
Joly AT O G 3 Bl By 08 bl Sl o s ]
25 Il G (o By J dpeye smb gl I e i

.03 A5 g-.—,U‘ ol e o6

By ACLS paid) i b ool sy Jusf (Y1 da
Jj S O e 350 Tyl gyl ey e 18> B 2 il O
J».u,,u Lyl sl 50 sso;lab\jl J= od b gtin duai 8
l,J, f.u.u i G el By B Ogaall Ogasludt ol
A 82,00 sglly s Ty BN ta Joly b1 e e A
3 e opal G5 T 0y 50 JotaY s sy Sns)
] Dlim 1 Jugng S S 3 3 e 5 N sy
elin JSty i) sy el pp . g ek kit B
Yoo Y B e 0 Sy La (F N B £ o ) de
Oyl O3l g Jaf neall p JIjle Hine (o0
BN Q5 sl oy (S AN 5 0piW gy Ope
ibllae v gl el psaily phil OVl oday
Jrd B N oS Y e e P

oz It Jol oo B o s ) e gl

C,ﬁiﬁ,{ OMC—@O,_#--A“D)J&LJ”&, cwb‘)g.bu).a‘\ﬂ

gt OV o i A Y ) ) plasty S W

Llaswe ab):&wo))@ud,»)\.\ahbul‘_ll iS5,k
28



IOt e Byga Wl Oglamy O gl Opreldl i WISy Ly L2
B i Jo saebonl] (3 o 150 30 g Jols 3yl
chily W it 0¥ B i) Y b S gy
B 2o Jy B ) S ) @05 Y Sl TS
G bt callaly Gl 3 Lol Ol codll Ol
oy bl G o Ay il 0L asl el Pl
Al B Jy5dl el ALl ey Slans Y 8l Joils Lisla
Ayoy oo Mzl Lal ol (3l 0,5 idzal

e o Y e WY oSe Yy a5 Y e
ae Lokl Opmen ol ALSY Bl Bty G cndlasVl
Jr ) S ¢ Sy b gy il @ e Sl
dia Slgel e 3 OISY Celly Olir ) 31 T pin U2, Lls L)
el pae Ll e 31 W0 ¢ g 1 136 e oy . 3265 e
o ot Job el oy be as WS ki S0 o of LS
o bt o B TmnaS ol 525 o 4l il Sl yoasy 4,
I sl - 2l 23Y1 e e LSS, eV St Il o
wry B bl i spedll r 4l (Sane o Tl Lis By il
Sk (s Gy S5

S ohdadl ) Joa W (e e ) o
o J) eV ale] | Gug 15La] Blan] Y pasies
W&l gt bW I SV 1,80 O pmobiasi V) aylamy
Naad) 288 s 6l s 5 ST @ige 0 gl i Uge

29






Sigeld Ol A

Suiill 35 ea3 OF Sar Plugll om pSy (e T S Si

XN
‘.;-UI ) J,‘.h g gbt LAl Alaall Tt Oge O
d,:\_,..-& dA,J— da.»g u_\g-..fj“ ek dlYl ey C,J-l -
P (RPN JORPEE N JORSRIPAUJE RN W U - R
lokie eond) Jotl 22l DU ) ) e 3 Lmecrosis 3 ot
o T 1l e il ) a3l 0330 Oy b b D5
St ea el oo e W Spf Tl oy S e
R ;L;-\J\, S il 3 3,280 toxins © kg
cidad) Lttt ;\F\ll JUq dadly e & $AHN U O o2
eIl cLsall 558y ol i s b il S
) ) i Jo EF 8ty &) DA e alsal) daolall
Wl aadl ) JuY Gl WD e el p e g

TP TR o)

31



W) e ke Bl gl gl 3050 Ty il ) B3lacd
i o o ) Saiongy $litl G ] il r 8,8 sl
A e gl Yy olaah) o L Bl adaznY oSy
A S e S8 e OF e ped izl Sl a3
1S o1 el ol e Lo il o DO S 4] e gl S
3 35 1l ot of Lygie 0,50 e, DM o
O A e OF g S Sy ¢ Jan STy W i S
SA W 2T b aat of 25 4l sl 2o o Tty s 0,5 o
@ gy of Sl B o gy ) e T Uikais T b il
Bl e ol Db o ki bbdy WO 5 mene
@A W O Ly ol o e Ol gl ] SL2S
dally Bt Lo gyl p B Sl Sl yuis b1 dof OV 58

r“& leéhbfa ci:li‘-l Qyw¢w| 4?)]‘ \.laun,a..:l
2 Wy g s OIS Hia o Sl 3 ey s 5,0 bl
W3 pay . Sy gadly B Jionn 4 3} ad Sl e ) (5
HE G Gllar S8 gy cagr g0 - Ll )90 Ln Ssll
ST e s g o e A A1 o LS A e
A o gl
o By 3L oI5 Bl L1 32 Oy 2
Pt py Sl 5 A B g L e sl
2% VPRI R RV P REOT gy SR
Jaz tay OLf Wl o gy B2 Bl e Ol S

ISl ol g of g3 S dnald 5 et sembryo 3l - (o)
32




o oabl) Lty eyl - 2 ot OLMT o) e )
Y b o gaill el IOt gl Lo gl - ey cps or Lgilioade
A e i Sl S e a5 g L e ) gt
el O 2oy Ll B e & SV undd ol
L ol Olis OLLAL Olel ) 101 25l Lgztn Jstd (il 3putal
e i &5 oS sl e ool e Bl e el

...k:" el Ll e Moy :\..._JJH SN

ol ) Yoo ylall 58 o jlias tf Al 1) ol ERVPRE,

oS 8 Wil ploY1 e 0T 0LS i o Ll Ty Jamcen
o oty Doy S Oy piab o Taaly bglainS 5 o (b
ol e gay LU Sl STl 3 35k A e L] e
ke il 01 5 S i f SV anzy sl il gyl
Gt i o I (0 0 el 5 )0) et i 5 A ) glas
b O V] ) olooms 4nppin oy JSom o 025 (i3 e
WA Lo S Steas el Jan e N3 02 sy pygil
i AL ) e Leale ol 0, U G
o sk e ol 0 sl e Lgad Lesaldl) Lo odgs
[WOVSTR TS AV TR @ A Lall S 3y oLy
Wl o oy 50 5l S O oo e 5Ty e i
opdlly ol bl L 0,55 U e & oLl el jo g

S g b rraal oy gl o o Bl B b Thymus B3 ()
8ygmary Sl laalt ".Lu Saeo & Py 3] zu‘ol"- Jﬁ_;, -l gf'l-'-“
el L gy gl s 3 ol sall e LYY bl g 0 & i

o o e

33



o gl § 33 o e Bl jamy Sl O
@ il padll Sl T ile sl Lpeinnsy s 50
s S e ity cam Nty ool gl o ,.J\ Zaall
el fast U Taline oY1 o opr Bl i) i g )
Rty pb G L Aol S ol Bty S5 nyy i) Aar

Agmlol po A

P Jeaid o 26 el 0da oy 62 OF u Al e
o.\.‘Ju.bu\..ﬁJ\rJI;Lﬁw.L’|ql§:UIJJh)Njde
NS JamY gl o cwja o Sy JK...., RN
.,,\é\c..)t,t R 4,\,&,.@.4_.,1 o) o 5T o5 ) Wby
A2l L S ol iy SOty 621 e sy L E L)
W ada oS3 30 daall b oneddlly i) bl o ol
iy A ekl sy Dy BV L] A T e BB e B opEY
a5 ] ] P g g o s o 5l Lo Dy petl
WAl o Jusb dge dan Ly (3 padan 08 ad Gl
Lghame oo sl LY Dozl s L] LS5 S

Sgad 6 B Sge e Ba iy ool L Sy 0

u\wb,.iﬁd_!,‘u,xbb.a\l@|q,.u‘)..,“;,,d\w.|
Q-A.,ll SYadl jaad g \Jle.i SYad Lol Syl LoyE
i = Ll WS- oS el g piand A S e
QU 4 g5 ) sV Job u,uw(_,ﬁ ¢u,i\,J§.,
Wb e A doald) i bl plad OF W) e 0 lleY LF il

e s i gl IS 2280 oW Joar gl Webbed 45 (o)
34



ol sl g3 (2) JSa

Y £yl Ul el . Jo e liS Yyl (000 (FL) golal cbylal yos
sty (g JeW1 J JC8) Al ] sl Bbe iy ualid ppsectl J - 1ybi¥ e
Aohl oy puslid ppul L wie (Je JS2F) (BI) Jhudd Bld peyy Lad
3 hyrnil Lay o(b) cheaily ot posuctl P -(D) dupuas Hlina Sy (splad
O -(€) 55358 LY Undyy Weale B3 Ul ool 31 oSS, cpllind lampes

e AEL )5 gt ia (Ll a8 <355 (d) Ceresd Joo

35




Jots B ahedl OF 2y Lo D3y g el OpF LG gl
punsY S ity U O cne OIS 3 U (0 5 8 Talas]
J=s Lladl C"" o eJ bl ) el g Bsl Al s L JP 013

Ay owsT Lid S oA sl el ) g

Y oy WO 3 oalts (il sV ok g 055K
LS oW 3 Zead ) B 5 el WO sl iy M3 o
By o et sl Y 8l W Of LYl pay bole o)peas
() o Wiy S Wl B 3 O sy 30 BLY1 e S
S @l O] o Jom sl 5 Y s s LR
o LS ol ol o gy m ey bl o S L
b oS M s e &ll3 o e Y Y JISET e DS
el pLal) o i gl gp - sl e 2t JS B - laks g
Ll g A OV sue 0] i3 ) Bl e Lutie (A
S i Jo 58 A i) ) b

T 28 a!»f’@ R (R REN I PP S ONER [N P

JO by S Jeb i) b ndy b b aey @l g
> i 8l ol b, LS A sl Jlail r Job g Joo ¢ oSl
Gl Lkt ) DNA I 557 L] cacdinll (SN Lo s
o i egams J) BLYL LY i oy o dsladd
‘}{ szu @i i 3 s B3 J) ol ol dadl
r.l..aoll.- Ley&)g\:uw\»DNA-»LU—\eL»A»}iuauj
o Saded o B pame ST EE o ol S pall L R
Sledadl o . gl § Gao BV J) gl By 81,00 5 DNA
SAy oldadl sda foai Uy Lk W) Op ledas

36



ol J] Jatay gl b DNA I BIS ez OB T clgalates
Al ] saghe s o 5 S5y i Do G5 hel) ol
Weh3 las Sy 08 i 30 T ) 365 058 e WlE Juaomy LS
At b nd DNA U ot e Jole Gons I3 StV y L5 lny
Az @l § B Jedl Y (5h90 gp Lo JSS Gl
led DNA I o5 dlad iy Zbasdl GMBY 5,08 Jazy cdaid il
iy U5 Gty 85 a5 s o ol el oS Y s

Wl B 0,5 Al S

AL S o 55 B Y (680 Bl pllss e w,,
el 3 bz ¢ Jygdl G WS ddl e Ol dyS L-): Y
- il ok ol e B el B s ades L4,
s ke o) ol (STAN Jadl il 53z L] DNA I
b g2 SN Blowy b dorpoy dgnd Ll M o) il
iy glsf @ AVl e 36 oy (53 g codenn oy el
of Wt Sy gsd oy t.,\.N emabs 3500 S5 5 WA Lie )
B ally Sl of 5t a. Saa o Lol el a0
i & e DNA 1 25 \;Sl L ob (b sl o
Wleiy a4e 09 dze

T >U: s ol i CJ\’ o ket oda L3l L 13,

b gt of | lej s ‘5| Ol JI il DNA OLE

.um.x,uuwx.f, A Sl i) e Gl

PG o Wb e Juais dglyle oo il et Ol

Upgh 222V ol Pt G 0w s ,ﬁ\ dny domly JLatW)

il gl O i, s o ey B o A LD
37



ol et W sl ol S Lay o gl ajlis
c‘ﬂ’L\J} wg;bdjjﬂdﬁC)u“JlJM‘;u‘J;\f‘éb
.h..él W ul)\.a

il Bajb e o gall (3) JSA

elas L,...‘,,,sds..._.l.,u..\_.\nu‘_..tsmwmul
fLuni U‘“ MLD u" u‘.\a odl . CJ“‘J‘ EREESN) “Jxl ;l.nu
J.-.;Llu.al_,.u.o la)a.l...u;ﬁs‘,mnmo)nmuu‘.uu
uhlu,,ﬂlb”u.musrm‘, t.u.lm._qu'J“.th"
o Mebes Yol Y Jons¥ GY g 2 W0 i
L1972 ple b Aberdeen cpo 4l daslr (§ Sl plele T il
W Cavay r.a‘ ‘5‘1 ¢Ql=i¢}y| ﬁ}' Sl & J}L‘.:!lg (“,Loj B
M MLJMQU}LK‘f)capoptom Ll :Cf‘JJg‘:"’
38



LU ade gitg b daally Lin 5ol e By s of i a
Bphe o W e shind Sl g S eme It o ol
U plond 2oy e ptiinn (Ohlyy - bt Q) AT o Ak
eV Y i By Bakd - gl (Ll e il
5 jaamn (WLl ol Yp g Lo of SR adn ol ST g7
JOET JREN JCH W W TS -3 [ ESRUIPS PR P Sty
Afy ¢ ATP I £13] 5o S Wiy (05 pis - 1o
058y A ol 0 o) ais g slsdll il e 23101 sl
Jots 62 a5 Y S of J LS _ ul r 58 Y Lo - Y
W o e el 5 L B 3 8 il pl Yl

LY

Bl o oSay daileddl plaa V1 otls WL 5 pigh O]
plaYy e 22V - 3 Ogell S o e ilastt gyl
Jd slad S r I Yy e ol Jpad) 5 midd O
ephg S5 Asladl pla ¥l Jdll sl e Bl il &
b G (G Sl e ey Bl D il e 5L
Girs (S Ly B)LE5 D ged (08 M (o] 3520y Bl 13) el
N Y Sl o b G Y O a7 I 1SSy bl
<l pla gl iy 3l 2l ey 0 5 2 oy W s
W i A el 5bls b rldd (B | g e 2] o
St o izt W O Gl Leae 4 2o bajlaely 85V LU
JU LS 5 paite Tonnd i Zondoy Sliken Tovecd Laglyy 2,5 ¢ s ¥l
oS Wy LA Tele 2yl Py chncdal e g

CB o By LY o> Aadldl) ol V1 23, oS5 Wil
39



b Bolay Llesl s ciade il 2y l4,.L.J| s oo jead
fL.A!\ ,_;1.\4., ks e 5,1 Polll 3 0y Sa 392y 6,.»
(e of 8,0 @l gay o Jod e ..xg.q.s Liall L) é S
Sy Yol o (X9 ot JS oty Bt 2 ) .u.\ag\,_Jaa-
Wb o U daghy pisande S - sl Jf B

Lol Lgplaal Al suazud) dinall ddd

e S5 e oo ST oty S e B S0 0]

" 1195 U Jlowsil only cpm (gl (5200 ol (G0 ey i o
gy FLdl (3 Tand) LG . el e R s
fae O G b o el sl o JraB (Sligmadl) (520
JA o Ll i AU ey Sbslsal e Bl s
JEY B W 58 A e cladl Jady o
‘g..:‘-\ okl e Bodowe 41>Jo o ‘ubr.aal\ oda \.L.u ey il
f\-}l NP g’ bl g.“ Laall uU\H Wia st u) "
o one Leae o 3t 13 il SVl A»LAI LSy gl
M&)gﬂ\ww&wdu‘u‘}ﬁdﬁd»
Jl CL-..\M u_,-.a; LIS y) g.a.dl cadlt $l3 YL@\ i o c(ib
JuaVl s )] HW] g’ e (A [ s QSJ.J\ JH
g_..,a.]\ cadlt s 15 cg;f-‘ Qg o L oo Liagll 5 s'5.4-.“
O - el opr 51 e Sy L by - L) LU e JLoal 208
Liledll yell Wy St oy oz O s ) O gl Jo
. A S e asle gl Losl

R Sl P ol s s JJ..UI o)
\:)\;-101.1.».&.]“"!;.1).“‘}0.]:..5\ fia lo-_,’yuﬁ JA_.ALA
arll) e . geaall 0dn p SO JUea) Do g2 wil 3 gl
40



W et e 510 ol et o Ol e e
w Al s Vit oy 13) sy gl ale A calextt Liagh
o G Jobye o0 Wlon Bl il 10T Spn o gt
RN o .,U.s FERRGIAY gy @i Juse ng Aouagl ald
a1l JS5 wﬂ‘ﬁé“‘bg’rf*’(.s‘lbbhkg-b—“
"JJI’JU‘J\JLAJJ ¢‘...~J-“.sl¢5f|4.l>c-41¢«\slgiua>u
WS a el Bl lag T 2Sn Tlemy B G B s
Tl g ol Ay () SN &Y ol o JUH g
35 g Byl Das ) Sl plar oSy O (K e ol 0
Jotl Wb 25 aelis” il oY Oﬁ-ﬁhﬁr'w uu;,si_,,tf
Py Syl e plasea @ e 1y aits Pl 0,8 ol

i oo geanll g ol [KHETWe b onds o ol dlw
P WO e Olay (Sl JAy Ll 0 1Sy il
Sl e gl et oy o8 I U G gk (s s

S W o) b ly Y ae JeaYl s jens

S Bl g dale WULG 1 A LD s S s el
l‘J W cq_’lA.J” \J)U-b LS""" ‘;-“ c;La.Jl (..U‘ s_JLI; \J)U-l odn
g H,.\, b 36 LS sy aall ) ‘....J-\ gy
- g3 Oaims Blas Ut ol (5 men g L sy - el
JU o LSy L penll Jgb on g O g (il Wl I ade ooiaiy
W as JUH ¢,U.l.§ tdiagh L & \'l.:a:l ¢ A Olgman) ae
B e T K VR CNCL VP B UL W (s AP

o jpadlly Sy 2ly oS o Zagalh KRV 255 OBV madd (o)
T b Gila (A By et 0 U did Al o)
P B (A e Y

41



W s L et Ol iy i el g BSS A
o g Bouile dgirian yoe Jlgb = 9 Ao o Dy et 24U
‘;GLH 1P S I T (F lezgrly A ol eyl e 63 510
Gand) 5,8 St ale cLadl, ?.}\ﬂ‘s)la!\ :\;ulgoo_.u,-haluﬁl)
(gl algd) b g o baid cuilgll B csﬁ-’.—w Ll olgd soastl
and L) eliadl LS 0dg) Jal) D b Sl s 30
C:‘*’Y‘ byg A obif b e gl e P CUNORT
SVl BV (g C“N‘ by plb 0] Aguam pe Liall
el Ol b Gl A sl G e el a5l

.ch-.HJ

L 1 S Sl WDk ol SV r 5 50 B0 T 25
ey el slde @y cpds 5 alall ol b jie pladY o a3
.}M‘ Sl a Ll jlgnd) §palt a5t At L )
‘._.J-\ Sl (b (SOl ez g gyl pLEY
o dad gl el Ylsin o s LU DD k) Sl
& o e )\z.Nb o gal.ll St W e ddall of )
@ ezoly s ng L aeslyd B )l g.a-\ o e gl
Sl Hall 4 ‘_,.-LN\ » ‘.Q.s) (g“—l&-—-ﬂ W Lop (s oy
DNA $ ik of P &N s glasYt ol ull Aslat)
of (Ko LU Sl LS ) ah i il Of Lpnis (U
el AU e Jof of o Ss 6Y G (ol i e 0,50
je! ,.Js il e KD Ut ) BLoYY daagdally gl L
S Ges gt ST e o Jla W1 e L0y 2l
e Han u\u§: ‘_;\ L DNA gl Ol (52 ),h.- o D ‘._.:!»-l
o oAl s sl Of gy (3, bl oda Cumdy L4
42



Lail) Gl o SlusW 0,5 5,27 5,0 cintYl 23l olois
G el Ol el LI S Jame OF cplazad _lly .yl
Gub F Oen (SilasTly (AW el WSS s 3y
W sl W oy 1 Y1 L DNA J gl Slas)

Al Ll & Jast

A s gl e ) el & Gepe Y,
Prd b JosN W D Je a1 Sl Jaey
e W Lol dagll o odey (e L) sl Lgnel
L_.:\,‘; S plally A1 S bt T & W1 s h janandl
raBl sy CxSSy G G o Lyl T ¢ W= e
Wk 0] (Y Sldar iy nlal SV L ) 5 ]
WLLG A 20l sl U o 2y Jaf & CTL 2gialli T 5
@ M Bl e o Bl el b b Oy Gl
@ ST By L U Sl S e S e el L] s
A A5 el B ay il sVl Wl 1960 plo
Aol i) o2 Y1 g Iy W sl

sy Ao 0,8 of (e slaeW et i, oF 157 cps )

T & W 2aab gl L) 4y om Jlg:g.._ll L
o et padisy Ol -t Gl 11970 W o AL
At Bl 5 (S oo Pathogens s 211 Jamy by 2

L {«_',Jf rars| & © Oytotoxic T lymphocytes (CTL J[ et ®
AL T U L T U3k 2k e grbi] ol Bl s 1 T 2y pbaal
Sy [elias W g5 oV B B pynlal) Gl o Dy 2N

ot sl udl U dasrlgl

43



g.—.\_u et oo T ald 3 Lnn Jalay 0dny Caadlh f o v

‘.....ng g,l st Loy Slisy & WA antibodies lAaY!
r~4-| J’-\A i da- ul«’rl‘ .0 uLuJJ.A\ By £ U\JU-\
05 o\uﬁg\.&., w,&,gﬂu;\.ﬂw oo JSCs
o Y e 156 s oo AL OIS 13 sl (S ot @ o]
o oS5 G 5 Laso 05 g Slo g 85 8 s 4 R
St ) p 88 Sl b o g iy OB ) 24k

AN S W @ il i Ol oda 0Y,
Jlm Y SV Sy alaln Of gl ) 2iallt o 3 Jgf
Gl ntnis o) IS A A T 5 U3 e Uy
CTL 3 0 e oMo Lgaisnas A Caallly ol (54 e 0y 2uLd)
J,‘-b WAL oA s\ g~ Sensores Lols Olisis a3y50
AT ol U3kt S 0Y Ol sin il et of LS il
(gl O 138 gty Banll Sl ) r Sl g ghan e
dnid ol iy pinad Ll Ltz (b Bl ol 1y
CTL Wy A mhae ) T i ity i oda oo Slie
G WS b K e iy J Sy Ll
Wb Jo Ljp Usyp eld il oL 3 cyarlyle 136 La3Ledl
Of 3o pdazad¥ Ll 03y (e O3 = W yp or Lgele e
iy iy laie Rt giaall (e 53 g U1 WO M3 i
2l O o Lagr o 3] 502y W1 CTL 1 a5 ol Uiyl
od 4. CTL WA= i gy opr iV il S| adazay p52atd)
(0l o Jly - W5
44



Wl 5 W a5 (oS S8l CTL WDk 35 CaS™ Sy
St Jam 0385 CTL I O Gl oo o1 3Y1 0 S f g
oF Ogony sladall O ud) Lol ) Afaal dagh L o3
- g T 5 o o ol Bake ke e o O Lgan ey Bty
A s L o A Bl et 0,5 8 6 2l e
S e Bl Tl 5 ogah gl et 5T cogde by s
e sl e - & e 1,80 o g el

O padd 15 celsel o 3 oo oo o iay pp S 3
el s L1 T 2o oy 2l 2 5T 5 e i
& gl LB e OTL WD o 2 AW T WD e 05l
o ) Sl padl 5 aily ) £l Sl G
S 85 g oL N ey B Bl e 5,800 ) peall bl (s
(Haa pp b O LS (s day Largsy Tng e cnesty ety (L)
Taagh L bl Of Ly 376> 80 (Sl e o Sy ol
Gl ol das) of et 30T L Ol o oL Bl
N Ty e o anVly Ladudly Al olze o @SS
ol Y1 odny sl ol a2l 0,5 b s 2t 300
TG JURE JURRCEECR [ RV P N e
A Jda gt ] sladally o b sy L gdall Lo & Yoy
o lgind ad W Jelidl Jos Liagh 240 DNA V- )
Ogle J) s - DNA I 20 WU &l e O3 I3 & Hylr
Biie Gagy Gl g Ll Biagh 1M OF LS i) agas 33
Wttt (WO O slls 3 ks g e Y il el e
S s g er
45



mmfywlgwfg-!w\wlyoicmw
B335 s CTL UDwb .Guduw odd 05 (Jaiy Jd L JS dm Lol
PN 5 i g5 8 83950 L) o) Wl MY e Bl
YR R MRV R SO S PR S i N O e
oA Jas o aad ) Jus S g e WD S
L O Dyl oS s B LM e ) B S o5y
S AT 6] ALl oW e gy QS aSH es
etV (52 Of L s dght SLHSH ALl dowall gllall
[t OBJ) o of glad] dons 3Gt 2l Y i il
ol O Jad e ) L 3V e S e il ¢
S gy oo il L 6 e JuaWl 5 OV o Leabiaals
coda
gf] b T Db CTL WD ay doly e A (il oo
G o Rl B sleas Wl iy ¥l e Lok 3D L
e Oy oS |5l L ol; r.i,.ll l.‘.\h_;g " v.‘J-LEY CTL .“J .)D)J,J
& IS Gl il s gy I U ot B i o
W o o Byl Bl Slidy )l OVl e alaall LI
Slidyy o st WD o o CTL WD gy 3] il lod
I L TE S R IRV RPPRY AR VI PR | R P S
polll ) LS dygmamy Wl by ey Bl oV SO g slaeY)
G gk b g poy B odes ol gl LU Sl e
e baog B ol Jool o (Sl e gay O, AS ) ) 2 ()
PINE G [P P RRP L PP ROPT
46




Wil i o Tpar o sl lelimnad 1 Sy
A Al e e e S TS sk o (Ke Lgumy
odn 0 (T gms Lo e td 0 0y b iy LS 357 o g
oda Jlatul Gl 3 WU Jany ol BB b8 cad slo V)
0580 ot (5391 Jadn O comdt o el L gl (1Y)
a3k e 5,36 CTL I s 0,5V =Y Jf o Bt Sy Ty
5 8 )y e 0555 4B (WIS Sty B ooVl oda
IS g Sl 1L N pdasd O o ST 6y 620 Sy 2k o
iy Al Lt el i JS 5 g dlyldl e GSY L of
SVl U e gl 2l Y
e Sl daal e ondd iy O (S VU an S
e aSh Ol Of 8 e Opy) w2 B as) gl
Al GBS A e (a0 Ol Ll Gy
) szl e asnt 03da 300 e ST oty 5531 0l
Tomadl U oy S s A Bt L g
S S ol IS e IS HBY g8 St (iita Y
A S ol Sl o ) e gy o Sy S
ij,ﬁ@égécia& OJAHBVJ,,,LE.AJJ@QU;\J;\J\
Se A 5 aall DNA N dndas o WO HBY 350 L L3l
«w;;i" DNA JI Ll S lls o= Uy Glall L) DNA g’

"B ah Sl e EUASH DLl ga : HBY) (el A S Dl (o)
G o2 o oyl Joom o St et o ) i e o kg »
iany eV a3 OLSW oy adall L2 Y1 Lzl Tyl Y
Ui (S el AN (st Sy ) LS s o 5 M gy s

£ -4 W e ma A ity Ol Y

47



il Z N HBY edlas geanist LlE Lpasny (501 DNA I ol LS
S ) Sl adn iy HBY oo e sl S o iy
e b G bl i) Jam 325 LA M Blw b Agebled
, A o i

e lall L Jof & iy 3,500 0,55 CTL Bl O
& e madt ) 8 (ol s Sl B ey s
o5y ASH e s &l e Rl 133 0,5V W LI
dasY OV am g Sy st 0555 OF oW ey lgoDad]
S A oo Blas) ST IS ) B sl o e 2 0
g gyl DNA I iy 6800 W1 0555 Slag ¢ HBY -
A e i b 52 B i iy el Sy s
o Blall 453U Jam ez CTL WA Uy Lall ST
B it 6B M bl o T Gl 25U oYy Vi
bz ol Ll odn S0y Lot UDlny 83,24k) LU Jlayf adglowae
gy il B3lely Sl e B8 il S 4S8 e clay HBV iy
e s i e dlally 8538 2080 ol st 3y
il y el OB Joo Balze W Sl 1 ool b GanTy iy
o L T i Y Jan sl heally pl) 50 Slnie
W oV & ot Oy S ) o K el
T T gui el yhaily ielias ) G SH W s
Pl ol b dls Aeddd) OV e Ale A & ¢@K 09>
gl B30l Blaal) LUS™ 51 o7 ) ol pa gl 04 (I
350 b 415 domy 2SI Ol g OF cplai e 5 oy 5 2
O O] A5 Wt a3 by (B oliniy 3 LW e
L acle a5 W oie oS3 dgala) ) o5

48



CTL o Gt o5 Gl dmly Syl Jlo o5 50 tledf 28
gl M A Sge J o o g o I 5 Sl
b Sl Lne Y1 o (ool Sl oYU e s
o Bl ¢ oL I e 5 2 A oYy il 871
JWI 05 HBY ekt 1S3 Dl Joo e o oV 3 STy Y]
b e g SISO W Bad Sy g as el
o,lzel ;v Immunopathology gﬁhu oA f‘Yi oo o C—’Jl 1 .g&\.'ll
o dauly 200 ne Ll gy 6y il s 08" e feps T
el Dpgon Gl 3 3 LY o120

& Gy Lo g0 a1 @) st 3l 0 1iSas
il 15] ol e 3 ¢ 21 g JaisY ciaiall Y1 S5
(P et e tghood Blan Lt 3] b Yoo B T LD
Sphie OfS Bl L6 LML JUB i) (a5 of Laf \ede S
ROV T SV (ORI RCH R P X |
Al e e 28Yy Iyl s b il 23 5, pund 43S 1)
Py W s i Bl e 5 WO Sl OF 03 ey
Ayl L Al e e 5m

dold gyl bl e i B sl e 0

32501 Of LA 839l Sy (UL B Sy Jasl e By
o s S o oy Tam 8 awe (Caenorhabditis elegans) 51!
G""S-’ Lol S I e Uy oL o J= s
A sl o ekl - Ly - B3 RS 5 b LS
2962 (J] 959 b ey 955 d o At 959 e Lalls WS 1),
L 302 JS25 WO 0da g gamn o0 L JSly pledlly Ll 959 L)

49



S S e U e sutall 1a Of el B naall g
A e B e Y] i )

oy Whe o g 02y anly 1o L) 8101 B39l 0n
i 131 Gl WU KA ) el e JusYY 33 IOy Lgise
Sl s R ) B o eV L) S ) L
IS o s O e 13U sy e LS 0 iz Lol
as o By @ Bapl e G 5T L 2 e e e Do
W) cazh ) L dn Jypne 8] O L) SR 5ol Lo
gl 5 O g ) pU ey Nigh (pf S Sy
el) 50l LS o s 1 glasnld PO LS e e s 3
A Jlaih @l sy b DNA IV e 1 WS i
gakes A il oY1 LS8 63 paill Ol 3l gl o8
Wy el B Ll W bl Sl g eyt LU
(Y o oo e e B Pl 09 it

Loy OV o mudy b e Wil e 4 ooldl

Shgably el o paind A o1y syl o Sy oS
EAt B g e Bl ] ol s dadid 10
FAE R LIV ua f t‘,JI i Yi J) .PCD J‘ (programmed cell death)
DNA = 3 gk £s™ G L el e Lgts o PCD e p )
W ot g Byt Ly Dhao] Lakie S A Aol o il LU
ety ad) Blonnl Ll U s LSl oW e
ShEY sda i Jo mily Jo CoTL I A ) oo 2
s B Wl Ll Jitg T 3 a2 sl B3l Of g cior
Sy A ks Bl Al eV b e gt A )

50



9) et Gl gl o3V ol plasa¥l of e Sl il
o e SHLY Bl Ll o (b Sl oy 828
o bl J e bl ST gl L2 e L ) 203G 2l
=5 240 b god of e A e gskod L o 3 5,
b Lol Wl B L ede AaSh Bl
ol o Bt oot 3 6T WD e I Cytokines oty
o 5 glone Bt e Gloly Sgaell 35,00 eall 3l e Bl
o L JLait 245" 0 }nf Chemical chatter (i1a Sl 5 A oda
SlS gnd) Sy L jand) Ly oo U Bataze 5,801 ULy
bl £l B Gy ) 0555 B (W geeS 83,81 g JeFY
@ Jlge Joo gl SUS gl e U 2] ) W e
gl Jlge ot o 0B Gl W e i S dale o578
bl J) guEY AU LT il i R O el
S e Ik Ll oW 2 2 o it gl Jalge e 20

I sl Ay Gy G el A

DNA g Gl el IS e Tt Lo Bt alls s

& OV Ly b ) A O per el sl a ey ¢ ) A
Baplll O adly gl oda ko (A Ol e wad b
W ol b ALY e Bl el Sy 2
Fly pids daasas Sl o B Bpall pF g pdd
(o 3e3ki) ] e o S e s Jo (55555 I
o8 il e 3 WU sy Lo e Lo 0dn o 305 )
b ol o sl Jlad) B 5y et B Spe e b
Jhas of I 3 e ot gl Juled ldl ot 5 e
s ad Sl T gl sy LS gl (5,50 of 28

51



oda Y Pl 5 0 b o,dl LW g s 5 e 3,00
T gl iy g B Joths g W] ) Ggi B oY
b Ty 3 gl 5 3 iy b o Leis SBY 3
DNA ) s} 68 018 136 dsldl e e 0555 5 DNA
Saien SLL Rty $ oSy e 0L L e 4B ey
alll Ll o DNA W dnaly 230 J g sl - S 5 2l o,
OB - sl Y el Dy ezl oo S ol sl oo
dasl g’ BN Gy b Add LL:} g.a# S A,
O By e cba it A Sl i s Bl 0 3l i)
B 53gll 83 sb1 I e Taey LBt 0,0 Us )y 201 e
& it A LSy Skl s Of Azl e i
8 LI 5 ol e ey J;L..‘J\ C_,,,,,\i_n
.A-M«Ja;wlja;ﬁaqfcnﬁll FRES TN of el c;_JY >
Of gy 65p8 Joan aSy i) gl KA s L85 g 3 g
Tl W bl A o e S0 Jigedle S

52



(S Ciglt qaliing o) all suciod

05 JBS fan el Lo lagane plf (AT ol S
ot
NP

SIS

b i conilodl caloadll 3 g G b Jam Cheoy oo Tk
G A e oS B e O gyl sl e Ol g
ok 6 oy Cmally st ) ISl S48 g & g:li
s IS A S e g o8 A e 0L LW
2380 L com e agm O e il 1in ol i Sl )
o2 e Ll gy

@M ally Sl (il LS ¢ )W s OaT S
U oda 3 om0V Lpoes (o) 3,0 500 LDy caudSH
P Slene s OB B iy Lt 3 oty S 0455
& L SIS sdn il gl Gaze ol iy Uoiowy
Tl W1 2l 0 508 o 5,56 356 2y OV LS i el

53



Sl iy L DNA I dislian Lo Loy 35056 2 oS )
35,0

odgd ¢ JECEY cils 1) b LE mall g e oSy
sl OV B)es f dee S B R ey Sl
@""Jbu"’" C"J"u TS RN PR VR P oy KT W |
UV r ) L3y e yf O (Gt O Badana s ;'-’Y\ Uil gl
WV ol st G Ll i W e ST L 2l
Lptum Of S8 2l o) Ll o 13 Oy S _pni Ol
IS ©sf Al B oS i 200 o Ll Jany i 120 2
SOl g g B A sy SIS e S S
s Y Of dy g Gl W e S5 ey @il B thelone
s o g Sy sl gl o iyl Loy st 3 s e
O 1Y e Bl gonndy Aol S 9 Ziasd) ALl ol
O3 o b ke IS Y ISty B iy e T flima e O
e S s o) i) 09 $acf S Y gl azhl o o
SV Iy e b o T U e de V) Sl
o sy (53 t50 sin 0,5 ol gl 523 1S i O Jorl o
JT ) Al sasy WIS B BAST Jo JhE i A
Jain 5T ag

At CUSY par W gpas (F ) UL oy
O 5SS ST JalSL aasty BIL G gl WO K25
iy o Y LW s b oS of ol el
B g (o LU 05T aday oA ciygdad)
s J el Ll cals A (it M SN ity Monera 1550

¢ Sy pincrs \5‘; 5;_,:2 Yl Oy ‘f) o L ‘5_L’-19‘ ‘j}\ (O]
54




L el e ol 0 OhLle Bae g 8l Il (P
WS i Lo oW K3y i 8T Lol JISCT )y g
Jsedl o 338 S 58 G qigs 2N e dpbd
¢h b M A S il oy Jtd Chaall saandl
oot 4ol e 333U s (o all 3 el oo A A 0 e
ol o8y e OF JoW 2 JSEY e o8 St of U
5 o Y 0,55 0 Ay oY1 Ly I JSEY o b
A S il )l b e b A AW IS s

PN b OM O Lz 3 ) A uJ‘L XV
7 @ R Bl CIRPSTP I 25 (RO o W R
(8t sl 13 LJ)LD bum il ub S O & ua....f}\ﬂ
t_y-‘f—o.»aﬁ)) ;ww‘sJU,-gﬂ)’-unbﬂ odn .l Uiy
RN g PRNT 3bLi Cyanobacteria £6,7) 0 Hy G e
Dl ot 3 oS V6 L @Y 16 el ) e JiE A
Syt JS 5 Lw bl 2y daw ) bt e ) @op
ok Claass gy Ll Ol dl il e 2 1 & piad
M r Ka8 o Al U 03 Lo G S W o Lo
A S b Y

WS Ll JolST s o e oulanll I 0 2,
A Gl Bl 4,8 O 5 i A g5 e Taae 0B i jan
o AN ol agld JL(.MV.MU._,,!\ Sy 9k .me..‘..,.
JJL...? el slaes ‘ula,....., ,l by Slrad @ S _tj;.l
0 Tl T g S GBI A o g A
ple JKoy 8 a1 S 2, ) dail) 425 ay il pln W)
A Gl Dol S Ol g o3 c s

55



‘,\"&w aotocniSTA TN
S sy ﬁ }
ey, S e 3

CHEMICAL PRECURSJRS OF LIFE
Ll Ldbeanst J sl s

5 gkl ole ganal) 4 S

Sl el pliifly GUEY Tadliy duclibaiel Bignals b Gall SEISH cligiaas S

Tonll S L) chegunall Lol SN Laghid ekl g aaly 34 Ua el

- bW it b SLimind
ASY St S S5 el B S50

oin B s LWl protoctiste e 5y 80 Vi 12y

e Lasy ¢~ «(protista [LEE VR ST aVe S

56



Jee o.\.o-} i oS & LZIEWRE. g Py | rJn.u .Fungi i)l
SholaY u\lb S il Jo SIS o St fazts P
Yy (el ) LM s & Plasmodium 3 ,,.A.u Joe
A o N G Y ezt F ol e Tl

-ULL.“

AN 500 o Sty I G358 gl S amy sl
U DNA I ¢ Tl s 0 bole o plaal dnd aslll il
‘5,,-1 A oy ws gadd laal g Il i @By Sl
] ™ e DNA 1 0] L3l aa ¥y ¢ Jougll @ wey ,J,.),J,,
oda OB Ligy .Histones S gl o Lol iy L‘:-:n o

gyl J“ L LMY prokaryotes (s P Ly SN B U
o A L e G L JRCSPCT P g
("“" by dly & AJJ?uJ Ager J] izte Sliee JI DNA
\4,-}.1.: P izl YlaS f_l‘"l" Lyl LIS 0 DNA I OAS 0
c\.:,a: u\JU-l‘_)ng (Sl - 134l rL.a-th.aul;J»Lél;J-
DNA o (5% Wale 59 el Cody (it Slianall o 0,55
L LWl . il & telomers WY Slapdll o5 2ol
W Gl WU La S i S i o f L
ol ol liag o U Lo W) 0 b 5y eyt 2
W o o By ¢ wJ‘wW&’-g'J*
Ay B g" Gl @ oo e JS) el Bty 15
EAUR A _,l &3V of s Gage 55m Jo Lilinall Ojle ad
sy wsel Ly o Gl Yoy Jolae 13 0I5 (i ey b
S Ol Sl 3 ieop (AT Lilinall ol Ls c._p-de-u\.’-..;
s S I Skl p DNA I oS 5 e ] 4 5

57



“)\JJUAMJFQPJ‘W“J\! &\@)@MM
gl ) 5 dl Jooly sy o ags 2
By Wiy 5,3 IO L8 Lo (ieits Ol 35y 1 Jamy
Js syl dan by asay B dondly e r,.,.n,
(W e o B e U LY B 5 S5 e e ,5\!\
S Jelian o anldsnzad J?\ o WY s plalall i e 8 il
Wdlr M (b a3y, Jam dndall | i
) 1 gt S (oM dane o ondd 3 Opds ST
Sy 4 L WY ©slaj) LSy sl a3 2SN e S
Pl pe Jaladl B Wbl dalial 4 lene Slanain gz LIS
ol JKa s 1S 55U Slanasd) s i shap g
W welas o gl by Dadyp Oleas o Ble (i
ol Ll sl s IS e Bl 3 SV iy
PN gty R FORPN TV W R (S PR G SR YD
el 1 Sl e psaaly W s Sl
& By LI L3 eyl gl sl et § Oc 5
. endocytosis § )UJ rli.:N\ Cabd las Sl
st sy il 5yl Bk DS 5y odans O o2
(it e closly gl Bound) 48§ ezl Lguam OB
@B Al gl Oy e Loy I deddl 18T ol
@ W sy cVlal SV 5 et Sl gy
o Jedll b pamaidl T S0 cblad Lad 555y ol jensdl
P ol JS! e o e Sl iy 0 am W

E3S Syp o )Sa P S Sl Jya 9 WaS> wh‘h‘l u\.,-,ﬁ *)
o byl gl (il AL gt S e U b ISty

58



ool S 5 ) od e Joo pn S Relp oudl ot .1
i_,:.a up)ijuy‘b\?é.:’ﬂdfuigﬂi ul.:&iﬂ ¢ algae s
J
Sl Sy Lol syl cas Lol
Ganiay W) sl 3y oAb e el sl (organelles)
Py u,..\.dl ‘sﬁ-b Yas Gk p OV jan X MJYL
Jss of af ul.b e r..ﬂf- ol Ae -(endosymbiosis)
sy ol Bgas 3CH n Tl Y W s 5, 0
oda ol ol Sldlall haanSy L Ollib | s il
IS8 b Jan gl (JU e Bee sl L 14
o Py s am o o om0 i s T s
Vil o) 3 aasanY Ll i coaod ooy b Sy
Ol g b o A Ol 50 am e o, 3b 85 alls of &
L ) G b e u\,....fﬂl i A A eda am
oy A et n 2t el ) g cplalaS” Lpalasnnad e Lo gy
bl bl 3 Sy A Slleo e Alls 0, Y W
bt b Ollib Je 48 o0 i h)\J—IJ{ol‘,J!Q:J.,-
(,Jl > U g' i g A G Sllaadh oda ud U iglia
Ay el @ By (1 Bl donll Slant (ol il YR
5 B3l Slaaadl S o o (AP oy (bl
,sn Jazadt ‘_’,.,l,.JI ol e 1 Ly, Lol DA Sllit ‘u,u
& Lul,.; o fale gnl>J 35 Ly k53 DNA I L (ol o
ey S B paiy b Sl Jo gy (Ol
L b ol Laa-

- e oy ol YuW AB dikse Yagmy Sy > Sl (9
59



dsnl) il copm o0 2 3 05 08 B e 55 0 2

B pmoed o2l LS e 80 b il Of oS U T of )
ils O o (B (Mg Jl 3 LSy W5 (o a5
- ONaill o lady SLI ae Jor s s OIS - el Lt
gl A g 0 Bms Ao 3R il L e Ll ols 5
Al A L ond) Bais e L 3k Yordas Bl
Jhod Ustls gl A Gl Slyld Gl O (3 e Shiab
0] L e o o Lo sa5 DNA I Wiy ) 05
358 b gl b Ol - Llinal) D gattl vy - B2l o gadt]
& ALY et G pens AN ol Lo W Cl i
o AT s e ) By W Lani 85T T ol
amt Ainal) nnall 34048 gronad (Y] linal) i)} B gat
GE Lo sdly JS Sy 308 Tmmadd (S Sids el WA
Ul 850 lesns idst e Bdaly Dilind Lo degeme o
Gadedl ) Iyl G S Ty Y Bl s 2t 2 W)
3e sliuly (Ol 5y 0 B sl JEGT S o jle By cdg gl
Ol - wm LS OO STy o i e WD By o gh
el ) o U 0Sa 5 i JyY smsll 50 36 - dlmld S
e e Gl Ogur i e i die SlaanS iy g sl O
o S 0ol gl o 0jead il gl (gl e Jad
AdteasS” B30 51 gsle o < g ccpdt 3 S5 e et e
o AU o) ol iy 1S vkl L atSas Gy

Tuine DNA 1 r 0555 o9 cxm Wy ool Joo 2ol 2 gl =
o S Sl Flas SlayisdS s

60



oda) .‘F’a\l‘ Jeadll go olsil (sl ca,_.ﬂ Yl o, il
ol bl e b D Ml Lty b Calii Sloudlanall
A Yl iz 1Tty ) T 0555 35 1y gy
LA ol bt (M S el pall T3S
bl gy Ll ol Lin e of W5 Gl iies ol ,
G By 1 SIS Sy i a bl M i gl A i

FCC RS I R A P R

Aoy lamy i Y JSy S5 Bt ki y 31 5 M0 oS
Bl b ade Caeliad ¢ 1SN ot Bed lia J Fission jlltsYl e
e bt ISy L oglose (glns J) i oF b DNA )
Ol ez Loy gy g UL 0 g3 DNA I oy By G iy
PROT S BT - S 0 1Sy L poeans O glaze
Wos OT‘;,S.QJM“;;Q-\.»H,-@T“‘JJSC-O{!, Jaf aaad
A5 oS 15h sl W3 @ity 5 LS oda of f2 L RO
plall g 035 (5l o LY 1S5 e R P PR TR
A e ol s il ald S < aey (317 IS,
o3eS 20,50 o 1t o Tl 6l e 10 e 0
g lon oo 82 Al WY S T il sl ot o
gl ol ol iz 2N W S 6 a1 ) U
2 - O Gpy ) o Bliml

it O oty ghy e ey Son g g A o dase @y - (1)
dng &l ay Sl glis 3235 i Jokes e 35 I etV
05 35 O - Pl ey e e n -G (i (ol ) came
Biomass diyebl WS 3 L5 Joles g g 2ol U g ) el
0T oW e a1 4,00 S s

61



(e ASS A Al dugmy QS ks s ol o
el b A il Al a sty B ) cdand) etV
e SIS IS0y (il o A B ) WD S
B g» (51 csenescense p gl L] L3 SIS &l QLU O
I g ISy Loy anlly e 25 1 oty L0
34 dia I g g 2 Ll ©y o5 e i) SN e
A= e o (M AN Dp Sy il e O (S e ]
o B 8 L s i) S g & Lol gl
W it 24 A r adaall I S Lo pen ) M
.83 jda

G 5 i oF o fodl ol dgmy o i O gll 0
oo 3 IS M o ol B g ek LIS Olileaine 05 a1
28 SSI U s g a upae Gy - DNA - il Sleglall
HEI g Jy Fame Bl o B g £U5) Bole) - oy
Sl S pa il sl Slaglall Jals g i

Lol oyt o 15 ol o bt S 08
PlS” I 3 i) gy 3 5 Sy R
helas 3| st sl A o etV g iz s ¢
cL.uWulﬁ-ub)d\»dnﬁwwgouLi-igawM
ol Lo o Q.-.J—\ LS Ul Lotas ol jp el o Loy
J{ VR VRTY ) q_;f-\ll Lealis) ad of (O (gaumze o818 )‘)
by tlls o b LOLISE 3 opng epibd Loyl “«5)"3“ Lege
Bt p we U et HSH A L e Of
Loge s JS 31155 O it DNA 1 0 o8 game O Blines
gl o 8 il S oy JUy o Sty g o
62



Tl ) Syl Lol a2V o S ST BN e Tybtiey
S 5536 0555 O sy ol iV e Racr ) L O i
Wy clf3 o o g HSI o Bl 1 o o1y Ty G i
ekl ST DU oy S gl JS 38y S (i 4o
FlIS™ JUHt o8 13U STy L aam
Tl B JISET 5 i) S S e amin Lges
U iy Lo gl IO w8 0,5 O ay A ey
o oo ST bl Y 6 dr 550 311 R
FN s 3 -DNA - eall Ligd ) e et Olalisy das Oliuadls
o JS§ @i o (D Joais 013V Aw . Conjugation Vol 51
talne Slars opr Agrlize B Lgn JS a5 ol ) Slats
Ty = Lol oo ikl 541 - OLEY b 0] s, 50 Bty
Sl jasy b A3la] WD Gl oIy combin gmy Ol
W s Jletil 013V ad b b el aay syl
Gl O] oo 85 il HSH Of Syl Liawy 0,8, (S e
OLAN teameaS” 24U sapadd W OF o il 1) el
J B A e Lo il sVl WU Leas A1 2,0
(N S 5 et s e LU Galsiy Liay L013Y)
M Jty ool L @leze ) LM 21 L)
L Sy ) S AW Ll st S o)
e 5,0 o Ll ooy 220 SWSH ) 5 s sk

Catindal 35 AN Ymad o mllansl A 3ledl O ) 431 o ()

o Sl e Jud Wl 2 Ll ol 1l A cUSd iy

@9 e B Gl By e O s i G OLAY)
Al i LSyl Sl B 0EYL L gl dase o

63



SV e St il Yo Tndall L iy U0 - 5 s
sl

- it - el Sloglall liey 750 o dple V) Badl 0n
o S S Jan il e padl S ae D)WY pusuad
or A Kty shadlly R By Sl iy B il
Jool dm S n ol g A Bt S dine il
OB e Jlir b oS5 lagey 4 el 4kl 321 (g ally i)
g BB dem i Jedl gay (il g g Sim ) 093y bl
sl gl Ak dadd Oleghall bl Of LWl ds) e S e
idelly oSG Oy el Sl DAl B0 e Byl J0s
Clmt 0y el S5V V3a o LS ¢t Judl o il
AT Jol oy sl Jool o S3ilaiat

Jlatd 5 Pty ey 6l 2y ¢ piml] DU (5,8 350 2

o e ) Sl Y s A Ol - dah eV
o ol gy ) ks A od oIS g clgzidsy Waolis]
Iyl pay (Dlaeall DNA (§ Ggbe Sl Gyl Sz VI jamy
Ul aall Sl e il ObUE) 0yl ;\,.\n (Sp Gpe
sy Sy (Lblaet (! Sy lanal C,: (it S
33 3 cp B Jamy 31 Sl e i 0 sy Al e
B bl olajle 03 0, of 3t Sl VU ciislian Sl
oy (gmir e e o b 0] Mg Sl Lol LS,
0 Y I &Ilq}dulﬁwbq)ﬁls;Ub\‘f)\.ng

Y o Sliaalt e ¢ Vg G Joty ety sl s Jug ol (o)
4 Sl 05U ket At e’

64



of slall G b e e 1) o o2 b 13] el e S =V
b g e 5l all3 Y wib (Jase) Sl G o0 el &
o) S gago S é...;!l dde yaisy G JU‘U c“sl...l:.:Sl aall -
i &g e 35) gk o $ V54 S g O Gy sl
Al gl opre iy (80 0

an B G L oy DNA I B as ) b L
Zikssen t‘:“ on I sus e S St Ly s Sy
& ol A el 0555 0 Lo e U 0 6 0553 Sl
g (A 3y Jall ik gl ) Jo0 T Bty (s 3 i
@ it dob o G L sty gy IS bt L o
2 ol Bt A b il W) gl gl ) o6 5 il
s Wlte W Bde Sl gaaall

W 87 5 Tt A0 Spuand g1 5T o p Olpunst
Sty adn O ot sy Wl o8y I G 32l el
Ul psna Lgi] Ll ) plane op ol 33,0 0pels ST diies
u‘,uAJJ-A.onJ.Ao-u_, an.JlJ,j G934 al
il Zadase U )yl ) Lol bl o) on g gl Rl e
Wl B Al dtfainy (oS pand W alg (5] S Luanainze
(S i poar J1aSy Mill ) 28 pass 5,21
o STola ey (Qllf & aly 3 DNA Il sl U aid
A dly gy

Wipey G goy Ogazgll cledll Ty (2 ol 0,80 2lg g

@ 54 otz ooy sy pdll I o i g Ll par - (@)
gy Jam padl S e Oae 25 59ahy LYY g

65



Y By g WD oy g aer OYes) gy olatVl
A i G il N o Lo SV 2 Bamy Sy g
LY il Blowdl Jam b 0y sl Ogp 0 gt H s of
ua.au -L& (&y r.: u«)b b5 st ‘}1&) (.J’U Jg.N e
C--:-.a & Lt dey pgemal )l &2 13} s LN g Y|
Il Gyt ulinj Glae 2 poinvitro gzl () (lrs
A A o LS W da ) UtV i b o o) sl
st Jden L (s 5 (i O 5 oSy LY S5
o AL WD ezl 135 3Ll o geal ) e 3,0 (s
200 Jym dny ¢paioi B Bleal) Of e otV 5 b
b or o opfy pldY e el 400 i gz gyl plaiil
- ,zsul..un,..‘,.u@g.u,m‘,..swm;l“;ﬂ
A..l,_J\AUAJ\ o) \.g.o,.huJ.-U:,-..» Lo dcl OB - el o )lE
o peeslly pol T Yamn Gl ikl i 1 O ol
) eyt 33 of @ b g..»_-\l Malil 5 b
Ol g § Spad lgep b pria O3 4 il

Ll 338 A 2,0 F Y 255 A ciates Syl
'QU\JJ b 82k Agord g goi 350 gl o g OV 31 0 35V
a5 0y it e ol .»“,.c,h..,.m_.,,. (Sl e
o e ony A5 L5 o p Bl s e o ot 1
Lo O W 13] L 1655y o) Jati¥I o J5n5 Of ciimn 2o
) Gl 31 0f g3 BNt e ey (gl Joats a0
ol e lale W 2l u ats o etV b 2S5
Ok

Ol Jany Sl 5 OLA e O la Sy 6 e (1)

66




Sslly ol dglons 3312 O HSH 3 il Jppos o OIS 13U
UL 2,3 15 o Led] 4l 6, A2 3leie Sy W1 (o) Sl
0550 5 G ) B LD e Lo il (oo ZE
Ol ly Sl g we S sl baals Lol Ll
o2 AY i gy DNA Josb i) Gl 155 1 5 5
Shleall 1314 pusizey gl DNA N e SM3y OV BV 4SS
S i 3y 5 Jaiond DNA I g ll n g 55 JSG B 2l
Jbad L Cl:iy ¢45uiud DNA J Jti' g:“ macronucleus 4 ﬁsu
Sy J bt Jof oo Sl i s Wl )
M play Jisy iy ST om Tngd ig5e aupad L 2rld
il g Al Ol g Sl ald oy (Olanall Caslias
bl 5t LS eda )5y 31 DA 48 3500
I:—---' daly Mi microncleus & & 8 |y Laj Slael U ML
@ e S5 Slaeall ey Blind B e o (55 2y
I iy gny pSl oty ptagl) ddlane ek Al 3l
o W 05T o adh pasnad Yy T Y Al Bl 555 plame
Sl ) HE5 b Haty Gaall dlpdl gaa cplaiVI Shdy
) L DNA ) s Dty 4,80 0t 97 06 iy
@y @13 oy DNA I Jobs oo 5T s (o 05 Jadlly 5T Bpn 0 -
G el (e 5,06 Olragl Gam L penll Iy adl e
dadisy dabs sy Sdomy 4t B DNA I Of o ((self - fertilization)
48 G OB ke DNA Jps pie ob )y .(antogamy AU LYy
R K SRy B A
oV s 3 B3gmye LW 2 L 2asis iy o 12, S0 A (0
gy 2 3 A s My (S Y anall 53 or Bzt g Btgll
& Tty WS Bl o ol JS2 Dpges Tids iy b Gyl
£ Al Y e

67



lyagll gie guiall S 5 S
B (M) Lie $saly (M) 4 ils5 lgaad unly S Liga pldie Glipmsa A
I Dpsiaally LaSH 55 daTy (AR 0 oW Sl ) Hippigd spen
S5 (o anly JS D benii¥ e Mo Lsiam iy S ki .C Ll o Ul
Sl e B i3S B Lol Lyie 50 gl s (S A Bpa el i
i ity il i) Bpa paskiS L Ljial Byl F g Lpsinald
Hasiaal ol H .G Loghill amg catasinnll iyl Sam] S5 Sasiey scililaie
Lsiual 5l 0in 0 JS T oty Gilhass Lopiom B35 Cheband Grpeas Sshasid
o T Jail las Usal nSH gty cBapse LS B3 gl Jf 4555 Bapand
- N g ol LGS LI ) LY Luallpe sill 3y dapainny 5 SHipied
Thaze obip gl P seledioe Lpin S laa LIAN e Tatin gl dyige Lk
apangll MotV Bosle e Lie
e o 65 JS o it B (B38) il S 8
oMEs JIDNA o Lt oF s Lo Bl 559 4,00 a1y s,
68



pladil (o) (b B adll Lboliend 3,3 Dbty il JSI ol o
$lgaasy s DNA Jluﬁub WS 5y g00 &y el 81y v ()
dpall B gl G il o eV o) ] il
Bl L U g LS (gt 28 3,00 b5 T 38,500

gt Gl e ol Lstenss 4,50 il U

JKa ity o131 5 18, 40 A A oy 13 STy
AN o b Bla) Ty bt ) 68 i (@Y
35k dabe 3l Jig Liny 4y avall 3,1 DNA (e gra= Joliy AEW
oling 4 aall sl Of Lol Ladm U J! & Q_....J»l el
O peall gty O 2ie r’...o‘f kl= Jols = SIS (‘,o)
S and om0 Slionall dals ] 03 U clogamnty OLayis
Mwywuwlwulﬁwcﬂaﬂoyuﬂgﬂaw
S Zally Arall daal) Lol 0,SKan Gl Ll syl e
RPN < ngl‘, R ‘.J WOlhie Ll 4aw sy (‘,hu..u
of e o e cnds o 9 dpad ol Jb s of Jay 03
Yawe dly JS (i .(o.M-“ (L..o\ll) Alaz bugae JS L
N R e R e a T |
el a2Vl S5y Linal) Garall 3amy Ll e Lgidh]
q,.‘ll‘g_,.ﬂg.uu“}f gq..p‘_}.f‘_,-uﬂquIdJ-ldLr
S W it Srte Sl il Wi i pane o
Ao Lo 3 200 30l B 5 pee 235 JS o R
il .\_,Jl.f RN EF | oda 4 aall .l,Jn 0555 1iSay
(PP~ 3| 9‘“
& WA 3l ‘5).“ i5  IazV) J...(g Ul
o ly A L sy cuf od wspl e Sl U
69



A Ly 603V Blee 5 LgalasanY Ulyie et (6o Vg
ol Bauey 5N 3l s 5 daall i ol =Y
35 gaas s S 0,00 T aall el e idsly Ol AL Ol
Tpeall 5 oda 30y Ailing e iy B Ll prdl gy
A W 0dn 3 01EY Tas pr AL 30 315V Lilinal
B9 AL Lol Sle s sty oo ) ol o g o
s i) s W e D &y oF e Ll Al 0

S A Ogiaky ol o niias

b b dadly Giladb o201 S 3 Joad Ll Lleall

e OlasYl e Ll lgie S el QIS 3L cianaldl
B o Lilias L gt ] 205 ol 55 s Ol
AS ol Gad ailof ddes 1 Of dy i gt S LY
Wlas Vi e i pn G B 0555 bie Slagll ki i)
A eda gy ils] Clislad dud U Laall 5 puasd
) Ll DNA I o sl Bisliag Al &g el (5531 Jamy azes
] (B sty AWl A S0 ) OB clay i &S Gy
Bl 82,20 STl Zpaghl oS 50 Jar 5 A B Lo

Ol B of Wl w280 Lt o) St By o U g
wrly (el o i gy e aBLAly Do i) SIS
Jadh s g>Y o J) di Y DNA J g JyY s,
oA g'.hJ SdoY (i pe Slyy 4,8 o) o4 J) DNA L
Mg St s b Sy Y 5 A1 2 S o of
@I AN ] TS e o) 3 DNA S e il

70



A Slak 1,50 il el Sl el e B B S
3 DNA 0] .o el Wips O3 () el A e 3,500
L gtz 3] U 0dn il 59> It () Joad] djneal
(DNA JI C““' o) ‘_,..J-i pre 4 #1554 DNA & SEV aaley
o A e Sl iz b 8 sasdlly ga bl gl jall ol
Gl e 5l 079\‘#3 ¢y, S (s 4 gi,-é\ DNA ) 2y W1 L
3530 DNA i 3t Jobd 1in Y ¢ JU ) ) ol SeY,s
gl DNA I g JEI bt Jaie Bl s Siodl &l
IS (51, 85 0K DNA I 1 0F ) Bl ia Flar Ly
sng ¢ g S o Tl SV Bl 35 i ol
G ) OlasYl g b e Lrnsmens 5f LS5 s o3 Sl
35 i DNA o cicr &,8 8l gt O Gauall 3130 o
A S ale) opr a0 Bl s T aml e Lbapad) 2
S sl Ol s dial) 4, 5 e Lns 13 By puall
Sl opé 0 ide B okl gy 125G Db (U ) g
.rx
& b sl ) SleS 50 S D of 3z g
Laper Ta5 b eyl LgltF 31 3 M &0 05 oy SIS Loty
by oSy ikl M Sl (B SHSH DNA J foad lee
i el deazs M- aad a2 gt DNA Joag clab
il SO (g S pluszat 5400 1 DNA I s by Job Lo
Ly WS a5 5ypear W) Gtpte lianS g5y I Jamy e
5 0558 By (ol A Gl e Bl Dadad) OS¢ 4B
Syome S b 8 i) Dol OF Ay L5l Ol [yl )
of AW A JET Jamy S 5y M Gl op WE sl
7



Sadp Gt Lodadl o Wadd Jaudi s e 6 ol (g gkl Jadd
AR OTE LS S

AST ot gz o W n 2SO e gy Byt (g gl
Aol L) Ll UKL el e Gyl el ity
s gy B S e L SV b 1 O Bl L
Sl gl k" i.b 5,_,_.(“ WU Olles 4o yd O 8 DNA e J.\,_-
D= 3gzy an S o 1S S Jpe gl (S W e
o il g LS Y e eV 350 S0 ol g 5
Al Gyl bW dep T Jp sy Jaras o 3,0

DNA JI Jais ‘.J O Badaze (4l Sldds Oyl Lane

W dniay b (BY) U ooy Wi 5 S S
WDBLL ol iy ol ke gk Jly edl G duls
sdsly 2iby @ aall 5 Jle ga Ldte aenit) L Piesi
Wt 48y . i) JSI 5k o8 AT ) Jor o DNA D B e
o Wlaae Olegerme (A5 - Somatic cells il UM - e
@) Jonll dekid Lo DNA ) s pasniad Sy (Amall DNA I
babaort (3 Gl WD) s 351 2 il (g ol
8 g DNA Jl ¥y DNA JI JolsY g b Jand) SV
L om0 . e o MYy Olaasl) aass¥ Wi - 5T e 5]
A Tdyy ol Juk Of L gp Gndell i Ay oo b
Aelal JWSI ) ol st Py peend) e
e ol el BB O S 22l LU 5 W L ) W DNA I

L*’J’U“«’J’ U E‘ig"z’-'éi' it 3:“-“';' : germeell 2823201 L4 - (o)
o el pl S aA G
72




05 Bllasl o sy 2T DNA o SUEYH Bale]y N e
o U Gud) Al DNA Sy e Aol (5 o Cods
o Latth Jas ol gty a0 20,0 31,0 DNA 0 230 g
o Jeols Ll Lo sy 3y s (53,8 Ll S0y
i 3gh A2l LU DNA 2 Jje g A1 ste ol BaleY !
Wb o O J) W o om0 LS el 51 S
“ L™ Qi 3,0) JPLRJE R R

DNA 31 018" gt iy sl Ml el SlenS 5y I e J3
L IS B e Sy Jy oo ASHI DNA 1 pa (g
Lo Bl Lol 2l W el G A G
Sl DMy Gl (s 85y i) aally b Llie (bl
dob 222001 Uy i W Sl g7 1 5, Lol e 3,500
PEFIRY u,iﬂ ol b}boﬁh:u&f‘l’i ‘Jc\{ EPIEN Jaasd qls';“(.;b
5 g iVl (B pany s il etin U3t o oy (LE
W e 650 e gems WM e & S laf dg, S
cdezall Lt A el i e Gl (U3 Susy L RUASL]
WS pand) 3ot L & AV am JUH ol Ls L
oy W 3] coglly £l - g 03 - Ledle Sy 2] L
A DNA Wy L 5 pmY ciesiall W Ly Gl @ W deis
Al i g

O it gty pogie WIS il o Lol ] Lok

il ez i U geay O Y a3y cietal) Lk o3 ol

@ el 3 of Gt ey 5,2V 6,1 i Sheal )

Jb ¢ 0 by Olgs Tend) By A ASH OY Lt g b

@,,J,_L,w,.;_u,u‘,;,(;,i&mnmmyga..gnm.n
73



A e i WA e coltll Tt e STy - ezt
28 gl Gl o Tty dul sls o s il )
5SS b il gl Joor A e 8l 1220 18 DNA Gl
odn o U Y ou L;,,,i,i‘},,dmwg.‘;wmm.u

S L& DNA I J..a, Gt of O LS (Gl O Sl
\w,., Sl 05 B L SV A T ey
wt ila¥l asY gy caep el Ol S Gl
a8 W e o 5y 3 S i DNA S gl
b ) a5 018" a3 cadab Sy By 2l 5y g
W b S die Slleal) 4 43 DNA 1 oo i ) Gorlonl] Bl
R WEIY S O I egees L DR UK PP PP P
g W 21 e g S oY1 0L e (U
Joe o o A il 5 S pae d) BBk e 2S00
ATy BN cadent Jﬂl‘).aﬂlgium Ll s
g“.pu\\_.,.,.nut,wl).....,\ fpaned) o peadt o O pac
G5 L O gazad Lu:l»ssob}b L 156 C,J-l oalsd il
b)U-\Jf‘_,Q) . A bauwga,d\u)d\

gofuywoM\glb«ngu’&qubL»lgiuM|
Oy p‘J\ - Gl u\.«\h Ogaien (DA et gp
SR el gl Sga 1 S

74



4
Gl a8 saglt Jf ol cyo

Lol pLY jlea el SLasl sue poline S eyl
TJAJA-“
oasuShi alaly

o e U S L B Uy gd AL g gl
15 Sy o s sl ada a5 3y s Y1 bt SIS Bl
13l a2 il o3t e Pl e p r e S e O
W 2pf o B s G S5 1 sl e e
by cpund U35m0 0 6T 683 Y1 00 S o gl
Jodd Bale] e 5)00 iy (dalS 5405 5,08 aand desiodl Lo
Ll B AW LYl oa oda Sll3 ok O g S gl 2ol
Lo b sladaly L) L ghyud) sl 8™ 02 0t iy cit st
ey A e Gl
) o A Tl SV o Sl e ) L
IV A SYA ot te & oF 55 e 10,

Mol de

.h'l ] —r{‘--““: 75



oF W Us s L o gz gl cdCatastrophists O ,:_J:Q\Qh
O c(all) Jopell gadl ) H S b Joms <3y plisY)
= oS e ) bl L3l 5,0 diks Sy S e
Bl Bty gl Joo ¢ San S8y i 5 B (B iy
Wb 5l pas A ) JSos A ey s A
IS 5,0 pLaW ity ezl Ol oda sdnd o hall Jalal
agé gds oy (A Tmsld Ll LT by 208 s
PEITC PP VTRV LR EL PR N IR e R J51
i b 13) Dl ghes ol e 5,06 5y Bl S gz
L e Bnll 0,55 clgridsy Tl OlgiHl fuzd o0 8 3ly SLaS
e ol oLl e 3,06 8 et o JSTL L T i)
Al L Sl jan Jaad Uy 4 S Bl ol

Ogma,dl The genitic programmersy s\l &4 Sl syl iz
sl e 8, ol 0 o1 305 L all3 e gasl Gty Of 00 g
S Wil wnSe by ool Baip Lad b My ety
Sly il ol Jo M 0dn ozl of Lok 15U e G
JL.U SIS 13) 3 e Ruish Finjls dir 8500) o Lt Tt o
g5 B W OBy 2k S L gl oY) ol By 2
o T 2l Lt sl e Tl 30y o Bpts S
@‘HLJJ).“J JU‘ l.s! Slgy S G gV il
A e o @ e OW L Ol fom 03 Bl (ol
82 ol o pal LI B3amze Dy puaall ‘,Jl; JORU N SN
Gymn o ol 0f Jio WE Qam bugg 0,5 ai cdasl
g S
76



dpleds Ladoy dniis g S (e poa &5-‘3 055 baie
oedle LaldS 045 4B byl 3 Y e JU 8 LS
of g A i U comile gl L Ol Jall ol gy,
prl o b Yl it o 2T e ol e T s s
Ustls 6 ,alaly Jlanly s4gs g8 . b ol JS" ¢ 3 00ms - DNA )
o ooy ) (LiY GIY sl I Joad A sl e
oy 22 O 5 o, DNA 1 0f g ladf o LS Julpe
of J LY e Jaypad) Jodl oo WS g Jgodl 0 3Lz
iy (il P s A ol L Gt 222220 O
o A5 P 0g5e get) Bl W O L DNA 221 g Y
u,i. Fby (ol (P p) et Lekie Tl (DAY oda
gy Tpoland) DL h.. Wl Gy 2 Cnnol DNA IV 2y
DNAJHAAJ;_.UquJ—u\.\,-ujl" Infiad 8 Ok S
ad Sy (ot B 0P Al Wared I Oyl e e e
(S15 Jdne O (@) WU b Olidyy oy WSl il
W 03d o (Ss lilsnn Slgiae § Juamy (sl A il
Sy Rt U e glisst Jums f DNA U 324 Y
B bt 0, o Ke clles Y1 i a0y

©350 ‘;u;\n gt ke ol o o pie Jds i

Shle (il e b gisd A (A 54 ] (ciliated protozoa)

4,8 53 DNA 328 L 13 &S 8 DNA o il (S5

& I WP donnal Olass 093 T ) o or (ke

LSy el 81 ME s 0l B on Y o B ) Ol 2

oday DNA U iz Ml SlepYl o e Olyzan (aesitll WL
77



we a4 KiSay DNA I b Ol Gk e Bk AN
i 3oun ol clgla B3 pitone O (il slF A1 oy )
u_,)hl\us Jas Badous Bglast i W ils 8y ( H S S

: A gl

,...n s ol Gl ) ol laf g as
Uy ©pf Wy L) () of gl S A o LB
o o ad Gl T otz bt of (ol e ettty 2o 3k
J,.:« Oy st B )iy ogf (iliine Ot o) WA
W)y dlasnd o) WSS | Jg..'.T_los Gl Wiyee 081 5)"&‘)
e AT B Y e Ll 1 gl G W
S JKa el g g s

34l O gumdid o0 op ‘L_s)L-L Sy 56 d’a\f-\ﬂ oda 2

iles Jilﬂﬂ b G (Progeria syndrome C‘;i“ Fgy A u“‘““u
o B2 st Ot (b O (pmg Lzen 2 e el puadl
Bl e I ol il A e Y oV ks
s w olis 96 et (s, dawne wilm o0 301 3001
1> 665 5,0 o L wr g gl 35l JULYY (Y3m oy
i by Ll on al iy (Ol pis dnay duy gl o e
o6 LY e Tads 156 JUBYI (V3 aaY (sale) ) Jpoes e
RGEH “..a.s...o- ot oAU 0903k el Jglally 05 E L;n)'
‘;.,..,J u”.u A Sl el Sad Ll S Gl ey
A iy ‘...1,u o Opde L b 00W 45 paslad

- QL&” d)i-dﬂ Jgi) .\1»_,‘ Zé)‘-(c)
78



APy canall e Sl st o 35 Opygky o glSs
g Jb a1 o ff Sloy (B o o B3l Ogiggy disle
.@lﬂl pRAis

A o codn 3 S i i, 3,0 O o il pnd)
ity s (plly JUsY) dady o) Bl a5 dndall O o4
Bar b gl Sty by O L WS ot b of 0 e
s i)l

sl a5 (gl s,--“ el oy Jo e Oy A
Pyl 42 L)U-\ s gatly gJ-l I"<"‘“ S LAJ‘ Ly
e USE Se r-*‘-“ % Ty b 31 e 83,210
AW Jam Gu e 5 areed) iaglly 3,0 U3 ) SLY L
4Fibroblastsd Lill ey, ooy 1k n e 3 op 2EL LA
S bn op Y1 Joadll sl A s el LD L)
Ll b)Y Gl | il L e s JPRRIIF ST

g wae g STl o) G sy L Sl e 20 e
o B2 Bilins T gans Gy ol OLST oa B3 e i JSG M3
¢ Sy B e Sl gl astll j5E DNA I Oollahases
ot 3~ & ity Ml e Badows L8 Slsha) o Ceed
@5 maally oS V1 or lis Oy e iy d s
(g W3S iV s il Sy, W 0B (04 S .x...f,l
O ol e Ll ST 8 Sl U S S [
& Jobl Gy @i auindly prdl g s of o2y obilens
055 58 Gl g Y1 OB gt o S g e LV
Jelydly toolgh S e Dl M5

79



GO Jalal 6 JS5

e G doke TN o iy S5 il Lad K50 St
oF Tossilia - Gpumsticn La3doal LIS cladal ek
Lab Ly S sica 4oy godle oo cpmardall G 5iSH Gl 2 Lk
,.z.nb..l,mu..l,,nuuww,mwm.ml
-\1&" l...aJIJUJ‘,th.,i‘,IchL UJJ‘.JJ"')‘.LJJ“
o gedly Joldall GLEH (saaay J.u.r..-;llr.l.u.lq.h.dl

._,.mS_,ll_,u.-u,,diL.La J-aLh.“ua.u.h."

80



Jo A suey oudl Sy LU G O )]
patens Las L .QL,;»YIC,-@LJE.\;M.LBLQM oo A
P o I e paling sl il e 1 Sleell 5
Wl inY g ot pledV Jwe 0B eplomaj¥1 i
O Lagey clglal (n dlais Lo (S Lagad Ol e 2al ey W1
R T (O R I SY [y V7 B K S
Gl N i S il oo oy s s JS5 Tt
il Slg, W S (Ol ) U g LS sty oy
o e o 536 alais Of o6 ¢ 2y el JS oLkl o
oy o G L Uty by o8 SIS J LS L] i
S (i 5N Db oo S g ey el 1 i
WOyly Lals g

olialy 8 ,all oda llin 365 ot L o tlnl oy 1)
B Sl )Y of s e 2l 0,30 e Sty Slm S
e o oy dnS” cpinss o S g5, cprb) o Wyl
Wiy of J3 ol bt gyl (i) e U cpons
S 2 kS 4B panll e ga it on Wy ) 2l ey Y
g o il kg Yo 3 Tols of J5 5,0 i
Ll s dagy i S S0 Gy e i ol G ol
lielias g 80 e ) Ll Sy W1 i 13] of inl Ay
Wy (e e F Ny Pl Sy it N
Euof&;kﬂsfgy‘wﬁr.&:..l‘sp ozl J| el 3
iy W Ly gl s I s s WO oda of by 48 gy
g B s ) O J LS (o W T8 o J LS

oSy el B 4 B e Gl ain 0,

81



u.b-; .Progeria 'C\;EJ\; ovbeas Uil o il ol )ﬂl Mzl
Ao oy o oy JUBYY $Y3a Al e T 3 e g2
il by W ol QY iy ae iy e JUib]
fets” ) iy il pendall JUBYI il e 33,200
S 3y geas s ;QY\ o o:):-m bbu-\_, Jlﬁ J-\.-.C WJ.AJ \)\Jga
Jumum,,m L Calss T8 Wl bl ‘...u.-)l,_,.a,.d
(e 5T 5000 cnsd siled) JULYY o 33,2l s T L pncdal
.Lur-! u.uyjulf e Cannits! A2 ‘..,,bld..;,,-u\qhuau,
o uJ.»\ ug.Ul Jh.\o\f\ Sy LS-’«“ Jg.l\ u_,lb u:_,«- sl U3

[EENRTTHE R L)\L\oii,(i 3 Syl oda J5

& e el M A3 Se \.1..,,., J»\ S g 2am

5 s A SULaY s e ) ai) ol Y1 Dl

czdl &S Ldzs dmndall - & F‘“"‘N gM W 4G gy

bl ) DM 058 - S dadll ) Bladl LU
.i.b-\J e fadl UQ a3t » ‘5)"31\

P ) TalsVN 506 9 ) Joas AV U g S
mowoiois_bgl;waﬁ&;hoim‘g‘;fisf
Slaag e la by (Sldy A opr by o u ol Aol
-Tetrahymena sLiill 4sl; 5p0ully Slnsl )l o8 oy (UM Guy
DNA 3 (55 S - Uy et el IS 03,201 o0dgh
355 oY pusnaad) DNA I (538 ciinmy bl Y pdinzdl
Y PR U S W3 go skl Slely; oo (Ol UKy L Lad
S5 z6Y Lanall (s s (Sl W Cu}) sy szl sty
Sl Jons B 4,8 s g s 5Vl ey it &
82



gh...JL DNA Jy S8l Olaal g 10 2 ke, 2cadl 3,01
G [Py oA a0 By olie ooy ddor 800 |
Lo el oda e Aol Sl LU pasnasy lglasT, i
u"‘ N (@reall ol SMAST gy Bl L izl 3, S ‘5).11 L\,.
AP HAM ‘;m\ s iy fag of 2zt 3,80 o8 il um
o Loty Saod b in OB cojef L S il
Syl o3 el 3 S el e sl s (55
Sl ug‘,lou.o_,w “}NI o el Sl \;f- of Sl aaadl
O s s 6 by Sy g 2l 3,01 SHA Jisprye
A oS5 Sl i pp ddgall 2,831 (54200 3,1 JL.:NI asf

(,;Aw!-l DNA a5 0y (ke 5y 1 o Sl ol
YJ’Q'QL‘J‘;'@J s B dles g (s K.Jl,r—)
U‘ 64-4“ DNA U QA..: (lml.,: Gaals Lf} Wl ‘)l Bl clall
fay li c..u didl S pNA I S U.S-.J Jyma
¢ Wl ey ey Slaagll s 4,80 31,31 pNA & [ 055w
205 Je W g ey Hinins haall (W ated) by
15 guudt DNA I OIS 136 Lyt o sadly Gl (gdedd DNA I
o WA 0B el g ydy Ll o pf b ciluaize L3 &
P

S5l pr o il ga e I Al g O RS & el

J"J‘ oo 4l gl Jab 5 Gyl Celegans 32 pmmall 27141

Tir Yoot L Sl 5 0 5 0f i 3,550 s 1 )

S or gl Ul gs' <l Jo WO Gsuace bl yol) Al

S S el L sl ity 6 A Y s L)
83



el Tty B 13 ¢ S0 aayly O s S e 4
P or B o I o ISy sVl Dyt W gy
far ask G il dea JSa5 e daiall ol sl (0l
Y w68 Tl L ooy ) st Ty 5
W bbb aalip gl W L aetlt GloauYl Gl @ 5 Al
k) WD s ) 538 s iy Olpb) S Sadl
ol @ W lgivy Oty Wil o Sy L Y
of gauy Do pdasty goa st LgdlS OF (55 slized gy Slim Oliliins
& o) e L Tta 5 S leally s 6 O s S
Syl sty 2y of ud SV o coloumal By 22553 el
Jig Y DNA oo palindl J] a2 okt S Ao ol 3,500
U r palsndl pn Caghh ol e ol oS3y L 1 bt )

e Bl A B

Oof o A R Sgo vy ol O B il B b 5

i s Glg ) el G e L Sty Lo LS
W ) B B o 0T il g ) e Lo
CCENRIS PTG - [ VOV 0 R YPp O |
- Jailal) LA S IS (55 e ) pgad ke (sl clgipe
O] M play WlaiW ol S5 gyl Jlodh ol ke
W Tl e llane 1S U oyl @) i) g, W
L yo L e Ol il kg5 3 W g i B2 80

SULaiYl sue § ba ws fady il s o6 o Hayflick Limit Elis A (o)
0 K6 Yy i 505 Spdou 346 gy izl q'J““- 9;“ FANEN]
-+ ol Ol

84



35 Jal Gy b Jel g Al oy Jay B

- e Y A ol g 0555 o danzne 1,4 0,5 26
o T - ol LB e el et el Jodls
U o die of (L2 g ui! 13 Aoy SIS s eali
i) Jod) TS Jarll o g t5 g8 LU 05 Lokie cBipme
Bt il 0V O iy et 2all OF 8,5 ¢l putiy 2ol
Mg (5 U Bbed) DU DS s Of o e Jood 3401 4
Jassdy 3 DNA el Ol Wbl & degll U5
Jy g O o - oo Ly - gl A s Loty
o ST Ogal Ty Wb sV

B O e o gt b of ) Gl sl
o o i N and el 531 S Ly ¥ 3250
5500 Ll (3 3 ) o ey BalS 5y pem Bl LS
oda pp o pionie ST B g DNA J e B350 Skl A1) Lo
(RUERPR SR TEN | B WP CPR (R R R T NV EX AR
OV PO, ) ‘5J>‘ Adsey s b (Olas Yl Cde (BelS 5 guar
& L ‘[u\"-~' pledl e [ 412] diploid zygote ,_,-'W Sy
WLL{.A,»-”,L.,,L:\L&‘ gl Ll ol et Aoy
b Ols )l o3 ot J) s, A ada s Lot sl J)
ft g, ;l_,bf ugg)\....»u.a.‘a{t) }i ;,U-! Lol Jaw
uw.»‘,.u»m,u.n,s,u,q.uw,,&wi
(8] @ Al G b ek g‘l/\” Ug b g “‘Jl FRVES]
oupld) Ze22e)

«L..'yl aaall L el ol o LJ’Y' ulﬁ J-J“ O,J
85



gkl all 05 e clls dmy o 3 gt By Jaind 2l
& b 055 Ay Gldl o5 A i ladesdl e Al
e Tagy @b pan Bl L IS 0 duols slaely mtd pig)
o . o 34 o gy A b oF 0g0 oS 0y gt
Gty e ln Taaall 5 o J5 o Lo gl ) ol ol

LY shons of Lo Spazw iy tn 2222201 LD ol 5yl

W Al e ,,2-\?'. 3,5 danall st 54t Bl S
WAl o bole o A LB oda L(ES Cells) Liuall Ledd
o 6 Y W sl a5 B e ) G Cntinad
Lyl Oof L gy o 36 0Ll Jeget b Ty Lo W3 018
o slall o 5 e S0 kST ez coldeS” OV LA
Bl e Sl daan ol Al Al W e s
oda g oM e B petadl Syt 3y las Yl dny gyl
Joab or sldll SE a3l 60 - 40 Sl o Gl g il )
Ut ) cblastocyst 501 dnsS oy e Ny coda WU 38
Ll Ol dgy e S o ‘C\’"}“ ) Ltaazzy 15059 33 i
Clandl ae cladl g Ol dmlan o Gacall Dl \._0\5-!@-‘-_,{.5
oda g Laal) deddt WA slizal 5 By plaiiYI ) ezl Ly
Lo davad dais JU1 (nS )0 cplar I 3 DY r S e U
W i Dypne 2 58 s LT o Jles) el 13
G B A O AU By Gk ke 2 Gl P Al
TV R o SU R TR U T AT RO B0 P
okt gl Lo o el iyl o LG i oS gl
86



Ol 2l BEW G glilly (Sl o Dl ks WO o
b il 2o 2 il e e 6 o] ek ol oy sl
LSe Llinj .cim Bl e dzlie Wt BME 43 OVl Gy
- fhaall Ledd) L L S Tl e 3,0 U3 of e
Jlr (B WO (il G B3] S0y ity ol s il
or 3 o o Bl e faadl M O o all el 5t
S0l Ao o) A el U Bl e ny L & W of oA
M a6 Ll e 35 2] e Leabl el 5 (g W
W 58 o Jbl ol 0 5,8 505 35 LT (2 ol Um0

s pane @i 1Y) @ e 83,20

o el 1S5 Lo e Qg ol sl 05 3,56 )

srdly Bt WL 5 Olly bl yeb o Ayl iga )
& Sy o etladl oday ¢abidy L..S) (St DNA U Joold
A 0 g Bk sy s i ¢ o1 2 LI G L
Llall Sl an L e o 3 S an & ey g
e e Ol ol s LY a1l LY ety - Ly
@&w.m;.gubmwoiwowww,m
iy 955 o) U ada O 15T OUYH Ll iy Btdd LS
ol Laldis B o S gl 0in B3y o Sy Ll e of
B L W [ pRUS Y KPS NEE I
May Ze222 W e 31 bl ] bt Jobd e 4l DA 1

total igze e g 25 2l 12l 3,00 IS totipotent gae gl oLt - (o)
A9 e WL eda 3,05 55eadlly 2l 3,05 9 Potent 5 Jolb iy
o or st ) ASH LIS a5 aakely

87



e WU 0 JU ) Sgny 00 Sl 3 Josew DNA

& oA el e OWY G R L Se e
W ket €250 Al Sllicn dm op O LGS o Sglr
345 S My s 30 yane 3V ALY Y e 22adl
& 0 55 0 o Lol Gald & (JUibl )Y et e U
(WA JRPPRT Ol oy 380l Sl ) . 1951 gl (41,8) Bl
S oY n cleol ) Bsle Wbl Gy et sl e
G U S G el o) S i e
[oolAl (] ool By sy oo oo i Juofid el
3 sl L0l o (ol Gt JS il a5 cand
e B dente WY1 Sl SISy gy e Lotesy booke
oo A amilly )y sl daly o8 WU g1 J0s 1Y Sl
oy e Jay ) e <S8l 1951 i sty (M3
(J_,.“ (VY Oi Y! cielaldl Skl dey fJ)“ o l«-u ",J“ & el
W5 a3y I gt oyl ok 18y glns ehiast ] o
lewﬁTxguM!w\&sy@wdﬁ@q;
.gé\‘- ﬁﬁ Q\J-Uv \AJ} Jﬂﬂl{ o8 ud .‘.;.h“

Wy o b Jrod A gips 3 Y ey 1 S

Eol J- 85 Bl b b pamill ool Y1 Lgmas] 1 120
#3iS  lasge S 3y (T g PN Gy i B
pr Ny s ) (B JUBY LB g Tty Dy B
O gl B Laas oS it WA ) o O 4B Ly
o ay ) B, U Sl Jim syl e iy ()
Shbys aza - 0 58 5 W st 3 Btule 6 Gl

: 88



30 a5 (il 5 0 g ) 3y 201 U oi.t.’.-,-s{,s-'\n._u,u,.
0 Aygaadl Bl Sy ol o ol Juor gl oW ci g5 o3
sy 228 Sloglas o Sl Aol s ke o Ol
Al s o3 s 2 ol o o gl pedl S 3l
s g iy gl Ader ) g ) B A ol S
o3 Sy B Em Calzie aied ey WA S Calsen s

S Y Lk Ty b

g o H S b gy o B Sl () s
SISy e B il 0da o U0 (Y e Fgons 3 ol
W i ) B s 2 2 i) Je ol ke
e oy stesmdl @Sy Wy I W e 5 O
e oS g b iy f ¥ s O poay S o L (He La)
vdna Cnlelall ‘.J!...l)

il oty b ccindl 3 Lo oda 23 o b gl e

Sedlaly ol Ly o u) 5.S s S sl e s el
Lt ol e U o Gigiss ) L0 Ty e s
o 5 e el g col ud ol G & il
O Bz By Gt L ol lals Taaee O S oS
dy G Jan Bla O il Lo all Slug o ) Lgaltinzad
O o tisanly 0SSV 8 JUly ey Wt ks Ui S Taim
u»,ugwotgwapuaww@@u
B8 s S b W e dlasndl Sl bl B Jlin S Sin e
sk Opaiee 0l o gy et il Lt & i
M Y g ia U3 e Sl i A Ly o 55

89



Ol W i b e Jon L Ly sy (o) L
JLl e Gy Bl Lbyd B 5y pumy relin uSY g LA
gl iy

& Bl S AL Y e W ol b Ole
imbaly) b3 g le ety J§ 3 oW o Lmis o 3 W
el o Y gl IV O pgerr iliins (SN G ] YN
e 117 50 )Kews plall Bl e sladl J| Y by e s
Uty e Teole Tomah J) Bl 3 36 T gl jLasY)
@ oSY by W el Oy)p e b L L3S By
ol o] g Vglons 3 LIS ot e el azd (ol
B @S S T R polae e s A A
JEUCIPE KRN P T R R WY [P PRCI 2 RV RN T U
s B S Sy (ol 3 K K 1 i) i
L e 2K ey bl T il A S s D
oS L jia e dadh 53 e il anny 13 e ) gl it
Ol oS i n WA 0 e T WA (g gt it 3 o By
G L alls 0 Tl Y D B s b
Iode hazily dmaler o0 Blyy Qlle 4oy UL Ol o2 ¢ 1966 ple
o By ol 31 Gilsue Tyl jolan oo iy gl oSkl e
Secntml 5,8 1SS S L WSY L n U O Lpainn O
Olts apgame Lo bynad 5 din Iy 25 BB 15T el (ol sz
U o i L do sl bl e dedl dadddl YL
oS Y e n o e Vg ginas U e OIS (il G 4SS
AT B § iy Ops 0L S
90



o Blae S @Il e 2150 ppall il e
oY i s o 3 alold Ul U0, Wle o bt o] 2 s
B SIS e et 5 521 20 Ty 1 2 LSl
A 355 ) a2V Y S5 31 A I
S e Byd P padl g Lypo Lgon ik 3 (e Y,
W 6 of S e oy Tl dleln Jiats sla 2050
oS g e Ut sae il Jemzll pr a8 5 amy Bt 22284
U bty GGl A s ol L
Ly pladall WO adgd o35 13] ¢ oSY Lyt 5 ety DNA I
1994 plo 3l ke S o podl 5o Cislinma L (pealdl
Gellaaly Oy pp 15000 o ST iy 5 SY Loy o A ae OIS
A5 215 ] ki ¢ 1951 ple @ el b ocmp) Al S
gshadll pasdlly sall Oz Ot 5 Lt 13) oo M1 ia
B 09 S AW et (Sl e W e 2
SNy 550 Lgatl (WY kg sl J’,-'\J DNA JI CAlabs
el Il g g

S SVl e B s ) 0550 06 T, 1S O 1y i)
sydy S 2 B ny (o W adn o L et )
ks Joo el (3 oitdy et o WD o J3ad o L cJadd
Ll gy 68gb 3 St s Tl a5 (S i
G Lieinn A 2l @ Ji b a5 OSL Ll Bt
3 5 a6 e & Wb b of Sl B Yoo
prb) el o A 5 Lme Sy Gluall LU O (Ll oy
@ Slopatl Ll U sin of wy dotmaey Lts G 4,
UG iy Lgiian Tomnd) a7 L

91



iy Lo il J3€ S Sl Ll \4)U-If 5 S
J,, e Sl Bley OB pa @bolis Y1 0] il Lowa e Gy
Thaall 5500 O Bt ey WS desiall DR sl
d:-JH o.u&’: AR W . Lp)LalJ.t ‘fll 2y olsy 4,2
o S Gt Toys ] o 429 oy i ol 0 Bl pas
el Gl s o) b 6 Jardl F g b Ol e izl 6
0da oo Lol Wi Begama plazy (il WM S et il
L) dandy ez W ) Bp Ao e 5 U LS
fulls Sdoy CaS LoplH

SR g ey ruall et i Sk A 2 o
i W WS de gt &l ) genome el @QJ.L:!I
m,-, G2l W of jisy (Sliall e o 3,240 DNA )
SUE clghs Loy deddt L dyry \glie A d:-,\\ 5 5,5 dauall
L,ch,.,..,‘_,,étg.u\.,gygl (C,A\U,s}-hwuﬁgb
poizyy Al Zads lly Bpedl S, bl il ol S0
Ypua dglalSy bkl |5 ML il W T pladl Llee
i Gk o des B B B A Ay e
o oo dilsee WLl Zilad LW 85, (lmgeier DNA I
A 2 e Vo 5B DL e LU G gadt) Oy (o grie
iaall W of ud 1Say il wolps Syt daé JS o
gt op S Taeor WSy clilen G 3 s 3 el
o PV R 0 I NN N el) Pluripotency pugll s J
o agime o ol Db 3200 ey Bl BT Tl J s
gl oy 251 Llsni s dlaze ) plad of el e 2alS” 5,05 SUEY,
ol Tl adeas¥ aloa) 21y g, Bt ) I pdens¥ JutSH
92



anth b Nl Bagmpe il A Sl IS e Ut s
L= Jf gnﬂj Gl &b 4l Jf th:b 834 g0 JL,;L. cc‘,‘qll
Py Yo 3y 5,8 G2y S By cpmadt e r"“\“ e 0,5
Ad] Jge s

A o B | pe g Wgad e AW Ao W o8 S
gzl L LY Lol 201 3,4y 336 Lavall LU o]
1S o Of ) Tos Ty giminas WAL lame 3y iy jalis
Joitd ST n asly o colbjudly M3 dayy LaSTy Bl pis
VPP JO O PR (XY

(i3 g ol gl of pa cal )l il G il L
B S 3 o Jonld Ty Tagm go 055 gy 29asbt (55040
S b il o ey J3 ST G S Rl U,
e Lol spadly gl by o lnze Jtlas I oopal
S

Lele s - Sladl e 26 paren Slia 0o ¢ g0 jlndt ig) Tag
& A OBy el sy ] Leheb (330 G - ol ol
@) A O YOl Gl 635 o lamall Tislias
S ies § Lo u_,U-\ ol Jamy i A S
O 1L g P LA T @ (\m\ (7] J.....-\ t}J‘ &) ghadl 'q,s“‘l’)“
S Sl 085 35U Gl LDy 222221 W 53yl
il 98 b (bt pLbly domaln ¢ JulS” S, Ly zsu. Sgall
of U (b s WY 0,85 calitin Sl oda cabiley gl
I o oAttty U L Ulomy . ol iz gl sl
S Iy oy o pedd TSI el 0,55 el J Ve

93



PR Jaf SWY Sl oll Sliar 0] g Lalsdl (6 &
W of yagy Ll B ol of dal b, LS, wé
o Sgall Bt St S 51 o 33 S okr g 85 25100
A O s 5 S Ty i ay el i o bl
oWl 3 Ls g (y¥ o el W of i
sioe pama o A3 Wl S e Lailn U g s Janainal
oA B3 Dl > (Guy S fpend JS s aag bt W e

o]

g Joris b LT 0,5y gl 5 pals I O3l s
k! 3 DNA 3 Sl (515 e 1 e b el i
Sy or S el Ohad Sl bae DNA ) Ty 2y )
e ad) B)P.-L 8395 ddadl LI Oi}.kg} LA,LJ Jﬂg),.; HEE]
S Jpa) kg tin > B o0 DNA I G LB (Sds B a5 L)
Gl 6T LS sV 2 by Sl Sl i ctlaid) oda
AGY o Wle Ol 55U Liall LU Gt U JRis
oW Pl 5 DNA I il oS5 F Of 4 Y ) DNA W &0
oS Sl Olonzia pr 055 B o SV 0da 05w LU
b oo s A LW e S (5,5 B ) gl
DNA ) o Bld ) 2 0 Y1 e 5ty Ol e s gl Caeliad
e B 2 ME Y1 e el cingds Dl @ Ll Slaally
Tl Slg) Y e SIS U o Liny it ol Liafy 39020
Twrll (s OB (3 g ccmell § oAl Sl iy
LUkl aesi2h Ul L 4o B oy o) 06 ¢ Juil
(PF Jor ¢l B Lpdd Slanally DNA I e
94



B e pprlent 350 0l d b By W B, Y s
ol o St Limall Y1 Sl - Gl Jril & bl
Ad “.;as‘}i.:d, Bl L) Ll ol Olids e Lk
B G o miad 381eY) Sl oty i of e 20
Ity ST DNA oo 6550 Ll oy LAY Sl O 521
Slagdll fonY W pds Lk (3 DNA I p oy
o3 S i o0 L eall B DNA I G e 105 Y)
P EF sl gl pldil Dy IS e (Sl (03))
Otelomerase j b

Sl 0B ol Y ey Lot of 0l LaY

Gl K6 ais o1y Loy 15 ol pilitens IUT 5 L2V
g paind or 33500 2l ey 96 et BA g, W
oda pig Lakie Sy eyl Bl Slosdy 33950 2y Janlly a5
L,.u.» S of S ol olendl 0B o ol D
Pleal Slawd O ilad) JULYI o Ll by Y Oy Vs
fas (s WY Olodl s b of did i 8 b
heliadl Yozl J| D30 o o0 GladVl Lanall Sl
&S Q..n St Y amy o il S S Sy pnal
s vty oS ‘.J Sy el s 4 ...L._,\n il oolis Of
W o e d,»y YNNI f' Lo alls 0 13
Aol SULBYY oo o ey B ity S ¢ 1 Y iy on

o - Slanall 93y S B Glaredll 3] e by 5] 300l )

95



iady Ule oy Bes din o) 3 )Y gaiy e
e 15 il b AR Slernd oSV ey in W O drh )
@@ ol W gy 3 O 3 e ga U Gllas (e
.Ag..\.lti;io.\”ﬂb &I ‘3,?,1,:“‘-,1.\? e O yme Ll ol
4Ls5 1 55 By 1Y) Ay B2 Gy 0 Sl e
Gaally sl WO e ol ST A W pe la S
U BEY Cleadll el e dle Slgaen S S
S B LS (G aghd) o T Lo Slgnd Lraall e i) LN
gl QLY e sgdou L s e WIEYI Lplewd Jub
Dagedll poliiy s Jll Wb Jangs g plyel ints W Sy
) T T o gl 0,85 OF S5 1SKny eyl 205

Sgall TSI Sl e sl (G e Y

Il oSy clgin 308 232 4B clgunds M) Doy Joaz Lo

sde ool Lin (oaly Pro oy Uy il ol ol ga Zeal L 6T
des DNA 1 s3b am L WM ot L Blte s ol
o W s P e A WS sV e L Eoyy Py Jais
e ) Jps O o Gt gl s e G oo SSE
iVl jpb Joras of b JSCty Sl Ut S Lok 3l
sy il WL sy (5,500 8,0 P I iy a5 50
alie S Sl o (i e dnd ) Py el of
b U b oai AW of LS 300 b)) b
G gr iy gl Bas S 0dn ooty b by ol e 093 Pl
Gpie Ol SV okne Lgpt) &b Py i Lol a1 01,0 o

96



AN W adall 0l ) g2 P o‘,.x._, JJ,,'-T e dais 0
sk y s 4l LS cmll B 32 2l oy W g L
Blug o Ty Jay Taabos P i S I LT W 5T 5 il
Joo - Gl S, Y e 3,8 el ey S e ] gl

oS Ly W

Tyl W 55U Zaekl W oy b gl hanol )
O Dy W O e S0 Lk i O ged L)
My 80 S0 Ope o dgan ¥ A1 Gaidly o) o ol
M G S gy i Al D g LS, La g iy
Ingd Joam Ol O asadl dddy o b 13 2 W e Lo
Uiy LSy el an pmall o) Tl 5l 00U ed o 435 % 400
G - 2 W Tl s g ol o) e
DNA I 1y Loumy dais Les bW Lt G Sy
b ll3 o j@lﬁgfiwlfyfw&@w@e
JH Lo 22l B o Jgine ke st W il 2l iy
- At L3lg3 - Ba U1 OB ¢ S bt ] Lol 5 1SS DA
g 0l el SVl ga (S5 il e st dasdd Lo

& el Gt 3 Ule 38 (s Ll B gy or

Ledly Uaad A o Y oYl oy aasdly Jas puad

o i) o Moty iy S S iy S 2l oY

Ul lsrlin &ll5 0,0V 35 Lge b5V s of oSE A bl

WUy Bl e gl b Rl s gy L

0 Ny sl i ikinn dpalizel Sl gl \SY W yie Ladsazal
97



a1 el Unjlasly Ll 0 000 Sl gl 0 0 Bty 3 e 5
&3 aa DNA I Jid Olpsl Lins gy Doy L) a5 0 U o)
e - W Gy ) olieVly Jaall ol L Wgs e s Lie
B Y opry Vil by B plund ) i - a0, R
e sl of 5 03] 3,596 it Wiydy 0,50 LSV dabaitt Loy 5

Ja e b

98



5

L‘.,élm.\.” Sigdl g pal (LDl Aoy

cooll plabs (g g ¢ Laall sl
OpuiSas aas)

3l o Al el 3 oS5 (S e J) 52T 5,0 and
Ogteledl b . il (s )y B2 g 8,08 38 puuy Lilladl) Sl
s s 28 e AL Aty 451y S s Yb 0§ O geend)
Hiedl chogp ikt JI3le brls ool 38 o 387 i)
ols” )kl & 2 qu J’-;T Lae (05 juest o0 J.'i ‘é_o 6“‘““‘“
deniy ‘wuihluil chub Sisw O 4 l3 Qﬁ)“up L.vl; Jbgla
L_..., L...L Iy

3 00 Y Skl AP S azed) ) dyey J
M 'L’q)-\a G Sl Bl S WY U etV addl dad
oS ol pan Jy ‘):h;‘-d‘;h 6,8 ooy g (el e
o1 Sl Jmd 98 Gy ot Jinta G LS itedl g &
B S Ol adsd 4,8 okl ] Sodsl L.ql, shisdly
;,,gu,ul & T Sl e 4B, 2l dmile Gyl el .

99



rJnJl 91 Slhs! &gas R P U (PR U P | Al.an.u Ldal
saeldl ool n gl L3t ) WL Y Bges e u.\J e
S daly LS bl LG AL 380 saal sl wpad e
gl cads” Of ol s e J) e gm0 cCaalll ] Ll o
Wy O oK gl 5 innll W e a5y gem B39
055 @A 5 e Wae Jly (cile W B ] onS)
g o

B ool b1 (A sty Ly 5 gl D o
oAl B 33 ) e aeligas s Ja g!‘;" s, ylal
S B @By 317 ol el GBI O s ol 21 L O L4
AT i add SN e o S5 i el ol o5
b b @8l ol Caly oS ooy pan Y 2K
Ll o.b-) S iy T b ol ozl el you &b.\ll
PJ Y ¢L....- Jizes OV 2 Gl Al e iaasll LLISY
v Y Hay ey ) am

[®H \.u...b).&.a g«._l)“;a..l..., Y d.o\.-_, cuf‘-‘.si i ke
Sl o) u\j ‘;n b)\:- hay LS ‘)Lh Atz 0 ,ad Logamy Bds o
sl 095 o iy 40 e Lglity ol 6 2lll 2R rlM
Gl 4ns Jo Ty el oy ey cand i 7303 sy OV
Loy r.l)l\ ol Al g’ [XWes ‘)a.l.g LS o ol
w el sy b e )1 vy u,.N\ o5tk 4]l
s G ey W) e [ P I Y
ONes olalSy Lty oy (51 ug....f_,\lica Ml sy 3,
o s A ) Ol iy

B e oﬁq.uw.l}.h; c.q'.chsj’Jq,-ucA.g

100



o3y op Vg ey 4 Oghay cpdll LW e Yy g suay &
BLo| AW ARl o gdll iy (s e 4] N L
ol :Apallic 0,5 of Juat | JeAS el Ladasndly amill
o) oSy add st Ll ol bl 4,28 of
Gl B oS s i) B Al 15 Ll g Oy ¢ Jons
GAH Tl Joo 5 Jes & 55 A SV gar 0] L i
gir o oS LY SlaSan Wil @ P (G jaadly
G S| of e Lol 3iby ) £EY ¢ Ll

e U 13 ol - 2Lall LI (Y1 Ot S ey a3
LW G Gt ST Gl st 31 jd - el Lia é
oo Jly (o3 D G Uiy o el 0 25 0 BUS
odn Of po WL et sl oo B Y L2 Qa1 AL &
o 8 530t LISV Bl sy Aol y Ol e 0L U
Bl oo sl 0,5 B ¢ A ol 5y wor g 2 glad) Y by
S TR T R R O JOR g e
B pr Rt 035 Sy (o) Joldll S a2y il
O

Iy .C,LJI Jeadll (‘,o Gl M V- oL PI] S i
o Gt S cialall B3l Gyl oy J ik 5 b G
esbel 3e V1 e G pn ol pasdl o] LA W) L
whadl (3l o o Tme Bk ey Sl Vly GIA
¢ oy ) @y el B b J 5 ey

e AUy Jandh of e g 093 L 3 ) W T T TR TER
AP lgeadl BB bty Bl 20ty Juil, P N (R |
e .9.-L<ai| Jﬁ;,

101



oF Sk Juade ) 3 Lot 3 Sl s of a5 0puai
of akie g A 2aid) g G B g oS FROR
UUJ:A_.; u"“" Sigay als =2

& Loall R0 Taa y230 413031 7 JSEI

BT S s QiYer Uniyl iyl d i A Tl oy (CX) dyblaa 5,528
VRS Lpuaall MG o 3y by 4 Bllom gor 0ty (T) gl gl LS By
sy oy nsel Pasl L chlnsainy (P) Lgaliid sy (H) slglf con plasd Jf o
Plash, i Glye oo plal o SUS Ty (AR Bpusish By ool ikn J Guelesy (CB) it
il ShSaill f U (ombisS soulth i) Yk pun ) ity e slnpuy (EN)
@A (ARS) aclad 1oill (S8 Sgakl yasn Lo syl sing < LS o(pda W ol o hsn

s Siike ) Tady LW oy

A g S A B e L gt 5V g
Wy s OF K iy Jole ol blos o L L 13 SO,
‘ 102



Ml ga e oSy g 0l gg QM S e ) Oy
Tp ilas oK pd By B30 e (S 2l b gt OF gy (s
flim sl s Jo Boie a o Ff ey donzy ) 48y ¢ JulSIL
fadsng ooy S ol s S

fn S B 3 e L s O 1] Loy, ) el L)
Eoldl of FUdll Sgr s 4l Gl Lo gp oS SV 5 U0
sl s J O g Slale or L5 S Jlns G o
bday o il (s 22l o Joad) U3 totondly g 3 glasd) AE eny
Sl e UMW O Ll el ey oY) e B 0 Je
ek g O ] 50y (i 093 02 1950 ple Jd
Joas ST U 3t chager glal) OIS L asd Spe OV
a5, o i ui,iwvmu,..,u‘u JylS” a L) 5 Jell
&aw‘urudjdlahauowu&;%uﬂhb-bb RO
e i O (il Jo 36 1 o a5 093 et ol 0]
B> Opae S

oda dai o citelll 4pdly Olim ) B At Jglo a0 SO
SV e aglze sltel ] oSGl wils Ll o) 252 el
Il A Tl opjgloie lgle Blidly iz 0939 L2l B Oy
e @ S oda jlisly Gl Byel tase &ydat
‘Jauﬁwl,:m, CPR WJ! S G Gl bl o
ey @i cllly Tubie Ty g yal) ppmenall st S
,-,mu,,l,.mu,ur.{ e 0 (gidandl J5 Lo U o 3 A
By g sl g 591 0 pgmz - 720 s 0555 U - ogle]
ol Gl iz e el Og3pm

R ) Ll pull cpe Jban ept5 ) U 015" i)

103



s @y ) B o e g slias Y1 W) L2 VW
e Bl o oulil 2 eV we L ol s 5
sl 3 o (55l Sla Tydas pmajis il S A Olas
by AW :lj..l@! e Yy A elasY)
Gl ] BV @Yty g e e ll3y Lol
Sl ol ot e Lolinyy s M) Lot Wi ! 2ol
(sl &g s Ty ol fas pliae S Lobidaol sl 03
O L 13 2 2ol el gl e Lllatad ) o5 2l
L (ool U, of) o 1iSay L M A 5 Jans OF Lo Tpllae
J.wajux-habu_,ol.uu\fuu-w;.soyful& 2 ¢ a0
Sgad il dasll) o OV r**" e ol aee sl
bl BLad (g yledll sl ui slaeVl slam SKs ey el
S A A b ) Y oy Slidadl e
g ladl

fan pamtl g e I u.,.u;g-.gi;u J7 ey ety
gol....u gau.“ Olealls L4ab 3 guay u)\»Yb i gl G pdas
dasdll ) JM Cl-b of o 3L ul& uuU[, b g ;LLSII,
el 45 gl Lladl e dasly 28U dala palias ok o gall 325
Sl By Lanly Lol Yooy LS aldl 45 e su..su
Yo o I 0,5 L dls T Ll ol 0, 6y 0l
Lq.n Js fbl Ay ot e byl 8.; Jg.ag L.-.o‘ i Axyj
J.An_n Jg..n &.JJ?‘J Fgt) d)» bl
Sorn el 2,60 a3 LBV e st i 1968 plo
Y ol Yo astll O ge ONY W
sy ol e gLl b psa (A S dlas Oy o pmisdly
104



Jo el SV Gl G odp Bl W e el
S Jo Sl sl O G byay Syl e
SlSadl Gl o tslon Oy il o ol e, (e
G By r paind a2l 3 DS i) 5 4 dad
Mg ol Gl o B3 I sy Jlall b Bl

Y w3 JStelianl,u st 0 d 2l 1081 e g
e Slaliie pa Ogladly o S Eodly gy G Sl
Al B o9l s Sl pn cogtiald Ao 3y clilsins Zoge
Sl wad 8Ly Ll O A L (UDDA) sl gl wad Gy
W OV sl gl Gend Dy & UDDA 34>l
Sgall iy Bl ol o ad G WLl Llad olalu,
@ LY UDDA B i b 0y it ol o s
b ad SLY @ Sl ORll Gy py5

wgall Gl lns UDDA bl ) ad 323y oo 51
B i Jo i) iy Oyl el i et (S
S lae i1 T ol 5 lay Lo ant e dingal
JS iy el t.‘.,a‘\ﬂl daldl Lz b e aslely cdglu)
Boll JB f i oy pledl gl M3 G te IS Lol attls
Aedaall oo dadall QYW S350 650 50 e Lant e
sl i A e or BY adly sl el A ol
it Sl s s Lol Clo

ekl Sl e L) e ojl 5 sl ede o (2,
S il (@Y e 5 calicll amay 0 530 & ol
By Ledls gl b sV Sl G o )
20 a5 5 Gl Dl lesll )k UDDA ekl oyhl gt

105



@ BB sy AJl Sdl o2 tg\gﬂ Gl Cpdl Ol
Gt 2yl 0] Ll Iy W gl 3 it (S iyl
Mo SMhamy rll Cladly aSE e LI Gaday (il
393 opr il 2 gas Liaf (Song gLl g dor ol LS juall
wsyadd) Jaaall codl 8> o il 3,30 (s 2V 1K)
oY Ll gl didy 09 u"' wBYl Saey QMJ-\ oSl
9.. ‘.JNI Lall 213 Ja sl f\" el 095 iy of ot
DDA - oy 388 g i L1 3 plal ol
il ey gﬁ\-hJY‘ il by b e degme Ol Wl Flus
348 day sdelns 095 il 0 et Sazy ‘,J 56 Sl i
& Jobm Of ol pdany oy i k] o Se i (315 (Y glone
b i) e dactand] 4yg g 24y & l,.‘.f LAl e
peld sue o BV ool il o V38 o Sz Ol Ul e
by e jan P J:Yl W Syl baally LA slazet L3 3 309
Jobl Sl o pdl it ) e Blidd oS af 5 gl g da
Ly tLPba Ly palls” & olfl ge u’l’l 1993 (-l;‘;l BLP) (PR pgPY &
ey oJ‘.,-\ S8 @Y ud e a el gl @
Jakd 2o a2l ikl 4 = u.,.,.,,l B AL
Yl g & o_,‘»\ll oF f\“ b s s
e gy ASHIKa saslne 093 il Sl o ol uy
of L 'CL-.UI t.b- by dhy ll Lo Jadll 593, a3y
O5E 13k fUl 8,25 o S am ) s M G gl i
) sLeo Wy L) dadl i) sl 391 e ol e
Syl il s 'y bl |.>L...\J 03,48 y .fi j-.h 5 clq AD e
dede Ll CA’- ik, slle sl jasesdl L,- u‘"-j UDDA 34> l!
106



Sz Jlm 3 s g Ol by o O ey alS S a4y
Qo Gigh im cloglus ploal g iy sl o Jodll U1 o
Wy s OF itz 35 SeY,

Of Ay o 5yie Gnay die 3,50 Zu! BSSYI DU ol aa
oYl 2 b e 20000 ) 10000 o b gl clshs dae fulye
oy ol SV Job 3 Ja el )35y il § s S,
JS2s 8 da o5y JUBY o sl s s o ) BLSYL
b o ol Ml el ) ey o ool 1 el Wy i ] S
Wy pllaas of o OV op g e din ime glana) OIS
Sy 340 Ligh of T WMl eadly oS4 o s G2 350
GUY B o sas @ o Y o ey O ol
Sy ol Jona 5 calitll oy Ll JuissW gl Jf 2t
.:‘.‘)E,-J‘) PVS (el LS O ¢‘;.a}l! & ool ety
Al i e 0pmsisY Sl (o o O ga W G e ) 3,30 0)
A iy ool p dplne Wl 0k PVS g O e
ety Bvs ase O 3] 4 Lt W a M Y G g
LS g0 56 LadS™ gl

b St 3} e Liuns ¢ Jadlly 05 3l) (58 Progrosis Y1 0]
oda I3t gy OghomngV cpdlly cpubd dn )l IB ogin 7185
gt g gl LY i B Opt b sl
U B Jladly wldly sBY SluSinin Dl o g8 (01NN
T nadd Bl i) L OLSall sda iyl a0
gl by o Tns Ty Oy 2 6Vga Of 0d)y o)
G (S5 A Ll pdr r pludY 0566 (il o Lot
LY wllis’y Uu'g/“a il J2 Ll

107



oS ol Bad 2 LY W oy of a ) o Ks
A gntl By 31 g Uaiily 2 tl) L) o ) b Bt ) Y
Transient total brain ischemia (2| IS SLl Yl ¢ Ll 0
04ty u;.u; w2 e Y05 L 4y Bl 6 ks (s
oM o N il (ol JBY) T A A A
PO A e o Lo al spze aty 3L il ggedl
B0 Sy et ay dm g - JyW el IS 2800
Bl ) Daims Gnae Sl g l) Sk (5 11 e Y5a g f
J\JIJ‘.J\Aqwsw;u.J\ O} .8 jonad o,'.o-wu 0,5 uTu§:
ALY A O dy il (2 e ps L-}.; YY) d-b- pEH
i) Sl e 8T s of e el e Jy LS g
Y Jb» P2 PVS oo e B U5 e (il g\n..jl Juall 0}
S e ey ] S BVS e dle s Jobly Lol
@B oy s o B S ) et ey B0 L gl
'.JYI o Oy pys s ol L,lr— Gl Sllaldt JS° i gl
‘,l ol (‘s) oS - Oyl \J\.»b i Ok V"‘-’{J C\ﬁj\ﬂ J‘
o LaW :IJ.ol il e Aol (3 Jd nndll e Jad (k)
(FP 6 el ud of KV Lo Wiy W1 34
L pl 05 PVS (o2

A e S A agd e il LY A s

) J\’u gs' shdl e Lodall jaly CL-.U\ Sy Jp U

oly e s S Sl cpall 2oy )l llladi 0, 0

P ;u.u Ll b M gLl pdar Galay I Uil

8 o H N S e L La VI ALE p e i 1 S

JS Jaf Aol Lnasety ol by dag e 6l Yin OF O gmarloy
108



00,55 S o Sl J) ik cole (6300 0) Iy Lotans Uil L
ilnzalS” all St 3o of A o 6,5 ey 06 catpi
el jad b it e Ol i Y 03] i gl
BoWly Gl e Lol aes j5a0 coudll o 3k B0 gaoms LYl
oWl 43 b ool L] dandbt Al 2 ) 5uks Bl ) 3455
Lol Topame o 18 - 03 0,5 O - d sVl 4 Sl
JS oy ailblally 2 S b ag b Ll LS ol S o Tan
09> &3 JS b paint 0 136 ol Ly Aol 3,01 it
Uatie = o cally 5 o 1,36 0l ar (- So Y 26 03 3355
Bty or bl Jljle gantlly I3 OIS 13 b Jgm oy Jigedt
o STl G deis DY B S s A W)
FUM Bl 0,85 03] 130 . Syt Jbt 5 1S T S & b=l
WP s Fladl 0B Bl SOLSY Spb saust Lk o
Mg L Gl sl o 3]y - (S aitlhy o anmcd,
4 flie et in O3 stnid o 0pKin b clagder asut
Wl ) e F A1y hetos axlh Joldt sf16 b ) o5 S
0 WS S any oty Lol et ol il
oda iyl (Sl Uy M3 e Vet el Bl G
oo of Ll e WV asile St o 00 Sl 35y bl

e 8 Wl el oLl o Sl

s Jal o a tor s L g3 oo mllaan plisizd 3,5 ) - (1)
A O i A S0 il o s 0 S ke loullaan
Jlost el Jolsl udt L g i cpilly (o) Tiles iy W1
o6 Oy T iy 0,y e 1SS
A alt gn o painy T gy oty L

109



o e s 6l (oW1 F Lt e i g ol gl Ll
Jadl By b (M SR e oy it g o S
il gl o So b 0MAS ) iy az geandd OF sk codn
ol o pYW or ST 8y o Lol - Gi2dlly JoW)
Y pyehad Ol Jass MYl ada O] L deleddl Lib
Bontaze Sllpdd o o ) By Slppiaall g S5 Lis
S o Lay bl LS a5 e ST copr 0f LD
- G L pf gy A UG DNA I ah e el
ke S AL LU am - i e (J cled) o S
W SIS 0,55 b 5,29 bt 35T S ) e
Sppr e ) il e Ly e SO e e R
eseof il oS 3 LA S ) L o o.\;-).-
RTEWE ST ER WS Y (upU-l Wiy Lo g9 gs‘l ‘Jg.k» ln_,‘a.-

0V 4 Jpamn ga LS (IS Sl S s
Aoy Al b o gl s of L5 dgonis bk L cy
LI ISy ada fladdl g WA 0,55 o g WD e
s W i G o B et S A W o ol
sl t’b' by 15 lass of La oaddl U,AIJ W P
a‘bﬂldﬁ»cldﬂwgdﬁj ‘lf-up..a_,hh.l.a
L G - el 5,200 Lot - (Gl ddery OLSYI

& ‘ig;:..,ll SN 2F el e It e gl iy Bale] O]

Sl Gy a e el e el Gl LLEE de g e dusy

odn iyl B3le] 055 O oy 13U Oglelgy o] L Joltdl et

ub\_,.L\ ‘}f t;‘ gy o) dnuly ""_}‘)" o_,hU’ u)kb $%,9 2

C:-JUJ,GUA glglq.\..J-l A..U-Iu‘,»ol‘.‘lpdeL..as)ﬂ‘_;J,-‘ﬂl
110



U 03 i Loay cyar e pole Sl 5,50 dppuas Candd of
A8 JU 3V o S0l ol Spell el Y gl
Sl o) SN Y sl slam Jued of S ol
Y wiy i s O Lo Jgb - Al B B g hey i ol

$isbas) Y 5f 23

Lol n JSI St Sl g gy (G a2 2
M 1yl ool 0 SO ol g aim U JoIS™ 0l o NP
L-‘,(,‘,Jl.a4bw$-:5'tb:ar¢#qof¢,§5\luiwijwr”ﬂ$
Ll gl e Lo Sy e L2 32300 Bl fledl g
i JS fasly ) B Suinas Lball Lin S gt o oy s
of sl e il ,‘,'..n,. gLl b s of o o S S
5 U Bl b sy peiles e el ) 2 05
55 o s B Ol 13y p Ll U IS 2y 1y
Fudl )b doly ez )y o il Sy Wi . S gt
Sastaiad ol 2 Wb cBagmys IS 1) TalY Lyl O S8

e JESN Optn JSU FU pygin o8 comilal) O B
g dudond ()5\“ Cortex 5J£.i]\ o el J\.Lil\ s VS’ rp).d’-
ot O W iy Sl s JS Tlgsly | B Slpinai Ss 200 AS
Jt O Y oy JS Ul O pmrlony o) T3,2000 G s JS e
O of 3 Y @il G fladl shlis b LM S g5 Lk
850 ) dasell e, Y1 Jam o 5 G pLdl b gbbe 3
sde ol 308 Ugwy bl o d P A S b BN
iypar DY S 136 Aplll 8200 o dihase B B 3l L
o o gl pp ol ] 03 Jo o U M O e
el ip Lagny Lpim alis Lage Sl 2o
m



Lo gloedl slale o dpokdll M5 3 e ol o gl uty o]

by J paind Sge 0%6] W pdm i 250Y)

stz James Bernat Sl e 558 Wl puisy By Lo Lokes Ty
) Sy in Gl gl s Bpe B Gl Do

i o ables (s3I a1 oy el oo G5 Al ..

apadly el el ddldls db) Al IR

of g5 sl o paled sad e 3310 sLBY e o

‘L.‘..'a‘ RRCTP U PR W R 1P9) fi Wyr g5 e [,.i...g

& P e ol O] 5 S bk el Sl ladl

Y L o ol g5 o o el 203 oY

r.p.d uﬁa rJ 13}y \'A.I\:} fpmy 4S5 Szl ("“"U

o Wl ey i Yol s S odeS Sl

3 &g e odgS Ei 055 Billy AgilarY O g U

' fa,d pably &5 il O
U py RS Adtdt gl ok wpid e (S ) paimaS” LW
& ‘LQM ‘ln.::u- of dnzell o ek (83 el JAN yi e
o Rastll S GLSW Gl J] Jeosie climaimaS L)
S O W e s el o f Gl it sl S el
W Ggre s ety (Yl Jpm dible Dl gl
ERE B RO RS [ R CT RN (- A NP DS Y &
Al  Op f S F Lt g izl sl sy 0 Tosr inlr

Q‘L"’lv"“g')"“{«}“fg"‘"‘-")“i'du‘ &P
2 L ehde Tayad oy u.\.-\ll Cm oo &,.;;Jl ) s,-)b-l L

€ gmE LAy ping I5MaS plinin o3 - (o)
112



o - W o - alall Jam o o Bl o o el 5
YY) Ll b oaflasI o S Sl ) Gy
Ty Bolm cd Ol Bk Oty iy u&., e
- Bl alie e Sy T p ol 2l 36 e
..q{ Tl oY OF Sty L o 00 0,85 Of ons 6 pealis
WS ol Ak ) of o o ppill O e s
eVl gl g

akeaf A i Ll A ol o UCae a3 0V
u,w,.gm A ad of ¢ pamaS” e U L] L paznnaS”
25 Yia s 3¢ W pvs Al ) O Oyiles o M
Gl pa g ) ol e sl o1 RN & f
Y Of pp o Loy 315 oghyins Of LS A BY1 Lol IS e
UL L, ‘Wiggifbmuhfgzgoibwﬁwh
el i 13les IS masdtl o el
Zaa W o ) AN oV ] Al oda 0,55
o Sl 0dn s Jl & o Rl Gl e 1Sl Sl 3
ol r i Bale) e S5 G DLW (ayll e e
FN) o) Sl A kS A5 Y (2 oy o (S Y)
i) o b et 3 o8y e A (1M Lo Bl
QN B onmadl AV Y IES ) LY T e
S ple oV 0418 Jaaall Jbedll O pla plosy
A oty wie Yl Bs Sl sd o M W e asTs Sl
o Ol ol iy VTl e Sl e el
phins 35 aay Ol 5 e gl - glyd Bk sacll
13



ALl Bl S 3 e oSy G 2l o K Y
s Y s o e PVS Jae e

S e Al o gl 5 (o 15 Sl i oY1 )

@2 My AW O o e eV s A astai
A Tl Ol dpdd ddy aguey cpaliae gl OpilS Sty
B e IS Bladlly il el o 1 L Ty
of o) 45y, L2dy, Ubpa sl gl Wud 4ady Bl
SR s O3S el ¢ 1975 ple (Jufl) Oleg B 0%y
wcdﬁﬁ\wdwdu{wlmy»g;‘wdﬂ@
5 2y Qp)ﬂ Sdi of J)’;Qlétud)bu [VIRCR AT IO g
3ol L 5ob flgis ahaiily O e L
Aoy duy il Joai L) Dyellazad Lo ol ) L5 Totay
w o P gy t5f" i Wiy e iy sl
o5 03 lgmiael A S8 L b il e 30 eday
s izt gidadl B Gads 9 5t jeas S ssie
o M e ez dsjie il e iple clb STy
il o O aSUy dele Jigm day (Spinll s sle (_,;uul
("] (-\i, i 7358 31, Flao Y il e e JOWAN
Ol By JSs by o S sl

il Slabdly B Wody Oy i Slizedl g5 of 2, )
LopidSy Bypps 3 i 4.‘\): Sy 6V o de i s gl
Sl glall oda 3] 3 1gais codgS” B byl 01 ol LS e il f
o e 3y 4 aint bt Y S ol 3 o+ O9px cpdll
My A ) - S b gl Cad clally Iy g s
LAl PEEWST & e

114



Ay 7] B L ) et st e Gl ol L)
lediy I E5 b 6y it ) Wl e oo, 80 o, ot
b o) S iy 3 G 0N sS Uy i
-1 L PCIUE T I TS Pl i Sl 5 of
o bt gz il e 01y gt 3 S saslll e Tolazet
ALl B 095 p Lad jdi o

L A o ol gl i 5 oS e (b ol 43
Sl L 5 I G S I by &3 gl Sse o
e WS il Jo W8 puly Sl e e 0630
ogg‘,b“)ﬁwltlﬁ.ﬂ‘ardgﬁc-wwrjm
bprmins (S el B 0 AUS cpitly 0%y LTy izl
S g s B 1S LY L 0l o5 Sotse 801 i)
90 e dn Y Wl S o5l g W Sy Olasiy
LA O e A oo Bmy e e it g & o
ez, SO 5 B e, O o (LI s WS s
AV Gl (S gay g

Gy A8l 0L )5l elby e OIS pm of e
G5 A Ll | pa of e ey e g )
e WS o ul 1976 ple Ui 0 i a0 C@ads
45 ikl ods 5 Ly g et S Yl e sl 15
\5"*‘”‘ A et Bl ) s Gy ] Laai Jse Wz
A ) e 258 (6 5 Ll s O g cro g S
iy s padl 5 G Of Wi 0y 2T Jab WS G Jole
T Y500 of LS 2ol il e 5ol e & ot G
Bl Blaad dayU il ylad s dss Wiy clgd Pl JS o 4 bz

115



e ol 408 ST ;,.J\d,.,.c.uu,@&mo\uﬁ@\.w
als O oty c0dgS Hpl Y Gyt Tl Sl i) o
)l sl (,f“) bid &5'“ - Ghlly L)l i "’JU\U AR
LY ke Laf jali aliS” M\ﬁd\d&trd\.‘g’uﬁm
ol olls o ST o an o el B gt g Jadl G
@»uju@)fxwwlfbwluﬁhnput
S Qﬁ\g)ijJ\)WJIMU‘hM‘,’;Uﬂ ¢t
e 0dgS Bl B kel I 0L A 5 Sl b (M3 e
il dn gl LK oy il 1, of

g A b 0%y Bl e Dyl it Ul gl

Lo Sl il jler @5 (Ll s LSS e
e N ey b et O d:a.:}lopi,,_q)xc..hi_,
Sy 2o 3l Cle LB (5 jad e Ay clabyin OIS LS e
75 oy pladall b 5 O azaly ey Wolazad pie ok o5
Pledly B OIS il Sl 1986 ple Olem B ey etV
Lty AW Blys a5 L Sdsl lndl Oy L O3t
O R PR E SUE WO ERCH IR F EW v
Oyl J o Ml gin Uree 5 1994 plo Ul 3o 3 AW 0 03},
d\»ui.rlubul‘l‘,,‘}ag’wb)um A g e
S g osbad Ll e, gl o 2iby Olaid LSS
o Sile gl o B SNl Lt B Oladyy s jig il
Gtlins N S5 @I oS VI e T 4,25 33
sl ) L5 85 ly S| s A @ SN ity olgh adlaze
sda Sl iy o 3k g2 520 IS pLA S dnls
AV Bl Gl bl 0V s 3l Sl el

116



clle o0 sue g, C;LJI oda ;a5 . &,'L...)ll &H g.a.ll e
Gl Al A s ) L s s o W 00 Y 0

NS Fld e M e ) sy O LFLl e Lime bl pa
e Ly Jp B OVl Ogenae aSTIL Jue ‘om;
eV Sl oyl

o S B e gl AN e a0 T g

55 230 1S o5 OF oy bin e bl G M) gd g 6,5
Ll 282 cod ud) Ll Laadll ode s,a Uals)} b aela
oS LLadll 0dn 85 ot cisdome Zgrgo bl €5 sutondll LY U
@ SY gl s cdale §)g020 SIS LY r.{\,... =y oY
e Juh e am F B ol B 3, b O3NS Rd
1) ke 3 geay 2l Y (Sloun oy ciall L1y LSy f
Y o o NS B § Y e 5 B Jl e
oo daib Joras (S IS omal) oLBYly Sy o bl e
o o e sl Wladll odn JS o Led B il
Lab oS Gladl s sily gl U b oSOT s,
1l o g S (e L3y dmf ln s A gay as55 S
o aly af b g e SIS pvs.ll;,&,» Uslas i8la>
o A ITEIR I «.L, X gl G} el b i
Lap) kel L 3 g0y ¢L‘_,-| o é 1979 e g‘ l..gl Jlﬁ] Y
Sl adall Pl o ks sy 1982 ple & b Lpr
sl &,..\Js adiadl oyl PP FUPE JHPUE AVERPPIN N GPC |
(] S Ll S aa o sy O SNl ezt Of Ll ot a2

ey SF O Y annd ¢ ol Sty | 2l sl gy s

17



Gk W A e W s 8 ased) o
rines sy plalall G O o o cpe o oS5 o) B (OB sS
JS A Oy KRy RIS g“"“""“u““““)"""c’a“}"
Cuady W Ol aal )l Lo Gl u,.:i e o cs‘é—n
Lagl ug .L.SJJJ_,Q Eff: g\a_,f ) Ll ui.:.;..ll
BV 1aSoun il e A LS 5 a2k (6 my el
65215, Y0 L 2SR ) Boadl) Jad ey 61 ot 05" 5
IS P Bl dloe )3 a0 9555 gl il bokie (g r g
Syl 0dgS Wb J Op by B e desles I

& 11 IS Legrbos] s o comels odbns 1985 e Wi g LS
‘_.u\ A3l b S G a e Y f&V\
ol 3, all oy B 13 2N i Y Lk e P
u““"y""“"ug“;}' (WMOJ}M”‘QM‘J&JJ 1
Sy T 5y May gLt G0 5 LN ) mall )35
Ll Ol Gy o Sl G & 0igS J:L.» L‘,.o ol
b el LS i K sl L G o3

AN 58 s Jo 5 oMy plalll pllesYl i Of 1SR
e Sl Joo LG dall 2 e 5 m ety g5 e
O D) el g i) it e g 115,05 s o (50
Osi 2 olly M e Dl e U3 Jon oWy plalall puis )
oda U Wy (i Sllad 3y2y ae O i Jia ) 3L

- oSy Jotd 3 yik)
Jr Som ) 0,5 8 Jul i G el 0deS” 5 55 o

(‘..o-}\ J.n.“) u}u )au PP} "({" (‘,‘)l J-\’-.u) AJLb d_,g-‘
YIS e Ogise 0y S04 ale il g Euthanasia

118



oda O | o5 oMl oS Lo 0,5 Of L ey cll3
W jus 3l ay o iy Whos G Jeld .umgo‘,i:vﬁd,\;n
drlons Al 373 U § SOl Ay S guien o0 Lo Ol da
W Bl atad) ol Lkie w0 SY Gyl Sler oo
o Al s OF (il O 0l g e Sl W3 e
oo JBy gl saslen § J gl paley J Oyl ada
Sl itadl 48 M e 2 M g5 by Ll
a1 1991 gl o O il i S o il
Grpr (il S Opadl G opa G o Upeie 1S
o 05 o Se sl gt al @) 5 Sy 2L 255030 51,3
S S b NSy o2 M Bai ady 3ad Of S o,
o fle (S P G Ogmnine o Slai ok W o 4 codgS
& o A M O Bty S0 o ey clitlase a4 g of S
S ool lin oW g 8ol A o b L a1 e
o e o I agH 4l L Wl o, ol o)
Ol oo Jily aloa 3oy sLulJ;rh M ez LU LIS

AaSA S5 he e o driay Ay 50

L tL..-»} Ty 4B (LYY ity U ol £y S

Jés 3, Sy o g-‘)‘ ) Y Jelis & sad 055
G Slgery 45 18 2Lailly bl Ol o o3 ol
Pl 9 U Jolmes ol 0 b e 6 I Y s o 3555
oA Slaglan €455 oo Trle Jafl 0% o of odeS Sy
t-\-w‘,\ _,| L,\JV‘ oyl uJbl C_...g u.-.2.:..“ b dyd L w‘,ﬂ
sl R (e LAd OIS Bl dalay Jl=“"y‘ Y Ope st
Gpay B S I e i Y e eles el gl el

119



oF 550 el oS4 o Jl by ) by O L e e sl
0554 By Jetlase jas M ez O 5] (ol g of s calls
JASS Ay A0 3t o 8,030 03 g ailie] o £l ez )30
o B s L 21N s 1,30 O mnae Uy b0 g e
Ll JSy o Jladl ol aord o D6 Ly i O jlos bl
Ogaatll gy o gy I sl il (S ol )
S gt Ol )Ml el of of 5o Tl s
AN ey 1S Bl 2 o ) Wil 2] B ol a5 el
e e b S e gty a3 el o Sy
O Wb gl ey s 1 i ity 2331 Lol sl
Dogall (ol iy oy
Bl lar i) 090 gp o e g e Juladl O
e DM ar Ol Bl filo ploon] L] pud ¥ el
J 8 atls WU W Ol it 6 paind U NS
S oyt dpshry il S Ui SN oy o) (3W1
gt I S A oyl o fanae LS 13 Gany 6 3V Lia
15}y - me A oliaz OIS U ya S5 OF Aial b 00 0y cpykilly & pol
T3l o Byt 3 Sl ) S sV irs a1 L 3l OIS
S se M Joonzy W oy ket il (53W 0B (el
R G-I XV [V JPNPSRCON (R J:tsu 1 Froalh Jaadl oayie L
41..;}.., b 2@ oo lay Ligh o Ozl o1y I

Lol e WS ol B e Sl 2 ) ik L )

Gpndalt 09380 Updone o 3590 el Bmadt a3

AP il Ll gany ey R g5l S sy
AR ekl 55 093 Lin gdel

120



o2 o gidi o T 15 3l 5 i OF om0 (gl
Al Sllaldl Ol el $e gl Jguam e

e g O s i Y WS L. SIS Gl eda £ )
M e Gl G oty 13] ot sl Lo 3] L3apadl JSTLEN
LIS 055 ol Sl st dmy o s U W
& Btall Gl oag — ol plalal o WAl )5 63 laze slat
- Y Sl gpn i o ale ) odeS V- sy
P S RENE T W RN ST ANY K LN JPYEAT
FUAl Gy Oyl ol Ul e A Agsl) Jaszen oo
B ol o0 By b W] ] Orlomg oy o JSH
ol St ot @S Tomall 2o My 0,55 O Bl b2t
Pt A 5 alls JaE S, s e Sy eaad B
WIS Jorn 0 Ll 31 AW o 0,8 - SMle g
e 1A 4 sdond G 4 5 ) (G o W1y M) e B3l SO
e Opty of e (IS IS g My LU,
OIS 13) Lot ¢ Sy 033y Gt 4 O3> itz o o Ble i Sepals
J)\» o YU oda &,I JJ&JI ca.h ul uY_,H t}" L}A ?Lla.s ;fl;
o o Sy 0,85 of VL0 S o Plan Ll 2l
)55

£ (BN u).\a‘,u_, WU‘} Fyed) ALa\]l RN (.5’ «f ()‘AI

Wt ol i 5 Sllael o ey el 0Ol iy Tk 0,5

gell gl Lia o oay..U JE £ olus u‘l" (o A S

& Rt A sl B el agm T e Tty Lo ikl 5

s plall Slladdy Lela Vi g oly ) (K Lz y 13] .2y 45L5) U

Gl gl Al sl Jilh e L ollly plalall OBla
121



lpll €5 b Jois Of o 5f BYI 5 S5 0 . oo 1 3bte
LSS ool o il dmdall 850 B ey 05 Ss A pusld)
Jort (Ll asazd ol plaball o Ul Jamy ol 3 St oy
Sy Il 8 mal e Dy o ISy gtz Lhas as Dola
dotall Glo )l Jlow o el = F“" o oaadl L Jeled) Guid addy
Jail g o oLy J.. o By s O 13 L Sl i
ol M Of S asd e Sy das Oy st Jl W)
o B O (s 2y Oyl 2 dbles gl Ak 0,SUeY
el ) Uy o2 M 2 O o SN o W G Gl
4,5“'J’ S \J,.u AT u)\l\ ul (PP IR ¥ e
of gis of c..,...{ Lawy O™ BB aall Lol e (5909
of ug..llu..o ‘\.,A..l LJ;_J... u‘,ol (B B3 83 dmy PVS Al L
u, Il gr ey cnnll qond 1L, A O3 ot i oy
Ghar¥ Sy

i o 5l o g (] aisl BN ] OY
Gl LAl OB e e dayhs 5 2a) Al ubl HIPS ‘i' uo\a..-Yl
et ol Ldall Bl Sl Slge Jiud oy 5T, o
Yale, WSS Oles uts (LWl e delad )00 et oo by
Jyed Jlo- (sb adeny¥ 20 L) UL o HB O 15 2l
5 :)’-)H Ju o W OlaS ey W3 & ol aalazt Jl
615 S «b ‘u")‘ O Do e ia M .‘Jj'.’.ﬂl (c&).!l
o Bglaey S Y5 Js of evs B 3 o 2 A L2
et la Jad Ol 25 30 Jaly c..é\ - (@J)J! elael J¢
P o ol e ) i) lelally 2ests Y oSl s
ol Vi ) s O T il L gl

122



6

Agglell i Caghyl
Bluoell (imag £19a81 iluug nalf

ﬂlilarjl,leJoJ:waﬂlrawLﬂlu.el

Al 5 T Uy G0 gl et 6T plisinly o
& L) G 5 JE 5y (LE dadall Sl gy b 2 oo
A.U-\fu.-.huwd)\’- e‘,Jer,’-‘)o_,Ju‘,.auaa.-ﬂ.)y
cuﬂ\oj\fgodi-\s—-hv-b]b‘ MW(L&\JI&.&J}\Q\
ol O a3y Lolele 4 <zl 30al) LW (s05Y A
gt ) LS duy ) S e Y b Jige e Sl 2l
gl o (gl on Sl g s of Lo OB ot o s5m
elenll J] Uaokon (5ol L - g o BT il Sk (g1 U g 0V
Canally
Mo o B OS] O Lt Oyl Jasmdy Lkie
o i b 2 O 1) W o Ltz S8 s Ly
123



i) S o i) Jadl) b A ) SBISU Sl
g GW Ol plae Sad (iids cad Bl odn of g
0dh dmei Lo ST 155 66,5 gd dxdl LI edsth Loy 20 W
Flall sl szt o sl Syl o2l 3,05 pr i Lnal
e e 2l 0, Uil as e 0l OF el Ll o gbf
W o llan Sy caly 05 T oo b s o 8T oy
W hnee $ISis g LF de oS5 03 b dlgd) Jadly a4 34
s sud ‘;"JluaﬂLAi|@b?CJ)f bui,l»gubﬂégﬂ
Tiie Lhame e sl Oty i 3
st 3 Bk (g o psnld Al e bl sy
(L Bl Ll S Izl e 5l el 0,5 W
S OMelidl Calsien Y LgaltsaanY Lgan Blall oMsnzuly
A el 0y 2l 55 24 sV S A e sl deshal
Blall - ddy ol edgy dantl) Blal) W pusnid oMYl Ll 5l
o i WSSy dab )y Lyl WUy S8 - A
S 4 ol e et o (o e o \plelidy etV
S s gyl oo S S e gl S ) e
S8 iy Wil pezs B WO Badaiay Rl Bdm gy s
WS oBelidl Of 3 Lmatd e WY Lot a4 Gl
bya s dm pu Jo JanY flahllua Bl oY Gyl
r\,.u\ I Sazee OWlid) oda N ol uad B SafH ey
o B e 5 e WS el ol e L
Blall me MY Blally U el g3 (lilyd paseas 3 Lual
A yine Job Yo pands Bl i o e Bliod Dbl et

Lol )} o6 e Ppedl il el i) Sl iz 0
: 124



Bl oMz o 5l - R e S iz 3pmy)
A A B e Bl Lisd B ade pliszaly i)
ST gtk (@ af 2o 8 ) sl pad oS3 il ta g
Lo g dahl sl 2y b o6 olil) 401 Ol 3 el 13) Tt
JEIs izl i3 Bt -l e o ey (i L) s
sda - o A dlandl Of LoV oo 5 5 Be 0,San - dlH
(M SN Gt e i g o e S Ll Lol A
sda o)y S 34 g5 e o6 - Ll s g T
o A0 O Yyl e Ll 0,1 B Uyl B s S 5
e I o Y Lty deis Caaall r o 1oy o)
M gy 52l (S 3 el LS ndl SIS J g agdl LS
o Pl ST ot d\a..ajl, JH o T e B o g
A 5S Slad o s ‘U,Yl Glas¥ BLs| ¢ jghadly (g pinll W1yl

@ Uiy )92 re wldh O )00 S

Wb Olansl 2l a6 gara o Bty & asd) sl g b

Lkie aldd yels iy G L «.Q\J" RTPTIATR uJ C-JA-JJ\;)\Q-\
) S 3 1Sny (50t0) st 055 OF lhn g ey UML) ond
Oy bt ) ea I e Sy 0 3G s
sl ol pn iS5 sy 353 iy ] ol of 2t ot
Lt b 55 WU Slyy fpazaly jailis 15 00 Jorl o Wl e
Blin st Al e I WE ol 85 Y B g Sty g
Sl e @l e o sl pes of (Ko oo W e el Jan
Jrl ooy Bl i 1 Ly f bl ST ol e Sf at A
e B O b e 055 A Uyadll IO Sl 0dn Johazd

125



(A o Joadll sl Sl alles Of Sl e cads
IV P JORIW

NE R U S PEURUR (S ACUE W PR RO
D Lo OF LS 8l it a) JISKEN iy 5 o
o Il Ok Besama 0 Wb (g Lpad) ) Aeall 0da ke
oda b I O ol Ol il Sl e d g )
i) s Cadid Olingy ) e el Of LS 51V, WU
iy oy SV sda W 5 e gl S Ll
oS S dgd) B ] WM s ULy

e b 5 e e 3 S 1Y UK e 3

A odn £33 dles &k Tt Y L3y L Clanll
Cagzal (ol C_); (Jioa'\'.x_.} g e OLI g &
Slygiune Lgr 0] gl e G ] @Sl ol L oda
OF o5 (4 adll GTP I & g) LU S50 [GUal) O] ATR I
s 3y plois¥l e Cabys LU oo J] 21 S5 I el
RPN PR R PRCUIP NS ERP ST
o e o L ol a3 Bl 3 843 e J g
0555 Lny eyl (LWl Y g n 551 DS s 1 sty
ol san] oMY gl LS (onygluze (O£l Ol Ol
AE b ey - 0 B2 6y g 37 ) LoF T o
Gly paens ] § o) Bolo] o s pL oy A Y o2
AP LU MR PO R P ERRRE B IR N PP PR PR
0) 1o et Ut ) 25k U caid @l )l e 5 33 ey 05
£33 Lpmn pdaiy O o il 23 J) o578 85 Lol o 81,

126



3;35” :\JH g,..‘. ‘-gJ})J:”"Jo .,‘_U.U} il Jl 45346 Ji8 4:‘,‘9_,: rl=i!|
.i.'u\f a))ng

L F el gBY ahlly Bl el ol 3 pals
oo BU1 B el 0,95 Jazdy f o) o oW 254 cojld] o2 Loy
Lis Trchalose s Sl b _,i.’..o A EN U RESRURRERTICRR
Cuy Ay Sl ) ) oIS o S Foa M iz
Tine Ol Ot JSC25 . (DPAY L sSell U Janm (ot 5 e
Lglall Bley Lo et &3y of 55 A W S Lagy ) o
) ) B o pF (3 IS g Lok Aslally ) A 2330
A de J) Bl ol LY 5 e ¢ Juaiss

w5 g AoV Al e ey Blr 3,25 o i e o
Gl cits L D sl 2l 2 Jaady L) e A 2ote
U a2 Jo sty olidl (2, ok S LaaVl \;Kﬂ pNA Jb
Jol or id SLU o il Sty gl oSeY s
saelead 335 0f (Ko plalall o Gnislyie Ojnn il 8 izl 83,0l
Bl 3 093 055 ol oS3 ki e \glas s Ol e
il Slleddl o) IS 2l ey ol 3] ¢ Mzl bLES 093
6} B OLA e gl 2l e Bl aliegYy obiall dsLY g
phe DU oy idoye Bl Sl Gl STy LBl LY
ety i 1 50 O Ao o a3 MBI ) 2l
bale Oyl 2 o0 o iGllall il 0 3y 3 Dl (B
i) J) ote] st WlE $lilas 3405 0 K 2Nzl Slles &gt
Lj haid) odg) > B

Sy S F LS cOlyn bt dadd o g ay o S

127



Eladly s sl or o2 ST oy 20 T st B0
Ol of &lle 351 - 21 sl B 0,5 5 A O fall Ll
ASTow o el 63y oWy pnl b ot o S gt of s
B 0955 Flad 0T LS 2o V1 8,80 ey o daglin i el
ATRA D9 0355 Lmy o Gl B ebF B (I 2
Wb Sl Jizs oF dy,@ O3 Al g lp S LS il

kgt s o o U garus

T Lo Tad 2 ) ¥ 8 ) Wit oy
Sl T, o eyt K 3 ol dd) 31,45 Ol
a7 5F c@tsall 2y loesSON 341 sms 5f 0 gloald Ly o3 o Bhaenl
oig SV Sl (A e o 2az2l) B S ke 31
&S b op Wl o 5 B pellly Ll 2y Jally el )
Lglolany cautoclave sho bl o5 alaf Jos & [} g ldey e eas
el o o)l eley S

Coer Jo ab el SV IS 5 o gl OF (b))
S sl s es Dy b of O OF iy g et Lo
A S Jorond plalall | pqls 8358 Balall 3 e imyy Aomgrlal Ll
oS A oNlidl e ik o gll o) Ciaall e Galalall
gty Wiy dnaddll Gl J) § ol o S5 Bhes
e A DPA S U Jaamy gl Gity el iy
s JrY (ARS) IS A Jamy ol Leglons oy Gl
2 e iy S ) S s el Lghesy T
E5 W g b e s ) o uf St
128



Y O 155 8 ) Sy e o § 50 O (03] sl o
o b T Ted olaet lm S J ) oldle o0 ke
oo B o] §, 5 ol o aiy o U gransy Ly Jadimg ) Ll
i 3 b Al (b Ol it DU Reversibility (e ySne)
t‘_,;‘y‘ of O 1] Spaondlly M3 e Bl oy ilanll oy oA
ol Badl) Syl Rl B 25 3 30 o Tt
A0S 13y Tk 3 a0 I3t £V 0de aciler Jgi 3L skl
15§ S0, (S0 pgh ) Jadt e 8 bl myy 5 Lz Gl ga L cliS”
b ot Of G oy i cileaYl odn o e Y1 gt S5 o)
1l Ay Aa e LS G g5l e Sy ge e odn (i1 4
S e 58] Bl b T B S T aed sl T e
.g_)‘f,Ll

Lede oy Lpdds dedd b W obegy dl cal
JK‘\‘JU“J}I & wlia ST Slaegy Jb  Olisd
L !:J g 3l Jb- 2w (o M1 A @ - g Ol ad Lleo
&l J‘ plakall )}5 cc,u)‘\-.‘aﬂi sbajly pleoyV - olee 3y
pane L 038 A Iy o2V ] 0 o el W5 (s W
sy a8 JS& Jo Gl oF b oS s 15 iz gy )
Cbgs‘u,«ba,md‘;ch_\bwj e CL..A....;U.:JAJ
iV Sladedl 2o gams 5 . pall Awe Dl oo dndize
Sl Jany ¢S dles omy lledl 0dn Jam $DNA I e
e Wl ) 1S LY 5905 Lokzs etz ol e Oz
S 135 &S ) Sy L Caliyy DNA N Jidy S5 ey
A5 o e sy ks sy eda OB S sy SUF 3
i pNA i

129



o) | Y o T sl 65 L 5 SU i G
3 il | 2SH ales =8 DS gl Jorf 0 elid) @
G 05San A ATR I o dases LS Cul",.w\...u,‘;
alane cd.’ Oy Blall ol pae Aol A olelld) & L\.’-
I E el AL b iy gy (B s
A S e Wik 85 Sl a5 Y
aJ.’-ﬁl il i ,d aattall o o G gm0 Ay las
o cclanll oS5 das ISty . eiS Blas pLEY a0 G0N e
e Joled i e padi J) g g ,N\ add o Y] o
s Jour llgr A Jo SYUY 0 S0 5 L 2l paes Sl
o glall e Bl 2 S ux; .buuLl ) .x;\..,, Eoo (3,4l
d ) olazad 3,3 Jord opn plalald T oo Bjsnn g a8 (it 3 il
Y us S Jedt Ul da g A 8)?\}‘ LS @£l u-l,f\ﬁ
A o TNz e 3] OV e 5 gl G
Al oy S B Sl Jod gl ay A sl el
Bt 4 e sl Lad cu,.,) gt B o 2 Gy b J) Ollall
Sl O ns o gss § 137 g 0 yie Setd o rgig
A S ] e OF J, el Yazy J] oosle 2 U
el Opé § il ) U
A e bt ol e L,:{ dgd) sl psasY
Olrlas) jaid gl ol @ PR IEOS JEW JCE PR I VU A
YW ada o SI elll o pladall e Ol A1 5 501 OB I3 Gl
Pl Sla Of dy A sloul) o)l gt UL S Sy oY

Jolaly Byl S Al s B B Ty ga iglath il ()
.0 gt B (- 273.15) Leally

130



ot ey ST o odgp @l AW e A2 gy el
ol o Ol Gyl oy LM s By el
sl ot ) L) oz A Bbnad) dpat b ) )
shisS Lgobtsnaa L L o3 1150 (64 Com OUL il
o3 ele B CJ\.U Wb o e caad oty LSy Lol g S
@'” cilll PO A ke i d s J e &?J.- Sy
Sl S5 Ja B Gl Sl sl e
o sl o3 Jam sslall ol sl Ol 5LE ooy cpinis
S AWl S ) Dol 3y ey gkl il Trady b Ly
& bkt Gy Bt OUd Jab 31 e Lols daf Jan
e STy (S 093 WM Bate W 1Sy 5K A
P LN S 1 ORI JRLF S S (4 05 1 P VIR P g VS
g} LlF oty U 80 & 55 ) om ol il LS oin
B ke Sl o Bile ay Bl il G AW Lo (g2
ol sy oin 3 a5 Of mand L] S Lt U1 Lgtlasn,
8§28 Gad OA3 Lglare Lo Liny (528 Sgaad LM BN e s
e Bpun mll Gl OLE Bl 1S S s9F Lthad) chinS”
Py ey Juad Ay oS 55 gl il el Al S
T o oy UG p 305 Luiey sl B Tl LS
oW ol 5 ad el poall il i ) ]l

Mg G o By o T O J LS

o e o Bl Fakall W o 0,55, «YST e 2 Jambatia Yok (o)
. .f .r’-.Ui )‘ J\él

T B L2 e e 8085 0y S Slagke o b ke 1S 1)
o Olpidly ObpSaally o 2d e ol

131




o AT LW Wl 8 Ll LS ey
oy Bory 4 friop o5 P gyl Sy gy LS
¢ A pll o Slly B Gy e S0 G clias
@S )l L g6 clandl iy I PV E U 1P
A o k5 DS o Bhkne B> Eend (850 Wy
@ G ALy @A 5 G oriadl ol i il
P - e Lnisnin 3 B3 i i oF JLI) gkl
(OS> o 8m53 22 o Jil 6l Glall il G 2 3 22 o
e o (460~ ) o Gllll jinall ol B gl ln o iy -
Aoy Al el bl JS baie iz I daidl L] Ll g
S O Jo 2k By b U p S Gy il
Jor B Wil 5,05 5 Bl L ey 0K o o L 0
Ugdd) LS 1> 05 (F 460 -1 5yl dr o e Jaaghadl oda
Glay dbloe cahammze Slod) 5436 35l e cladl Ja W
oda 3} A o Pl Pl Sl aig p S5 il Jol
10Ul Lgaad
PN B e g am ) glacl codeS 5 ) Sl s &
Wl 0 gl $ a5 5 JS Of by wild pa
Gidlpte Llas dogall 165 O] .. il J) jaises el
Sl Syl ol day dwilll 5 ,udll gy ob Juby
Wl 5,08 55 o8 Wiz 0,5 Gllall Liall e iy
wdleddl odn 5 slidl e SIS SE P kel S
pUadl 5,08 Jorl o sl bt g5 of il s
OPS chlin G glpy Doy Bz o dlonl) il
A P L
132



sl B Laingy 8,30 )l 2y ) debenall OSB3l e
Gl oy Conh () S Ll Ll S o ;.s.,:t &
e g i Q:SI SISy gsd‘ Ll e Wlas
e g oo Slo ORI mzady 6 A 50

S 6 gmgll 05 Joo ciall o f o Pl 513y 0

Al 0 hy 8 Sl adalen Ay U ey 3

PSS ol dpdond 2yl Slaglall IS 0 () 3l

3 S M B B B o

Iy diey Soalis g m f o Jozdl e ‘J,-l Y
JS By ae A8l 56 Lol GKJ Wy aalyn of coalg g 0 460~ D&l
"jﬁb t) @ iy Sl el i e 3le O b
i il 31 A1 oy i (LS 0 B 53 3Lkl ool Yl
Bl Solazaly gl dpdod 0 OF (Ks rglpm e sb Sl
5 S SYelid) ol (5l el iy cilatt 3,140
o K8 b Jmr sl il e b s O s LT e
S 8 A U sy b 4l 2y D5 T sy K5 O3]y Lol
il LSl 3l Bl Jels olud e sl ] ayad
YRR W’M‘SJQDM/WW’L’-‘,J)JU‘.;}»C-L:;
gagds LS 31 3oy o) Jolid Lin 0Y L) LS U Of Lite
Wl s Ay Bl e Bt A A Gl ol g
Lozl o Se B e ST ) Y1y ol i
ol Ussldl - gkl lc—w' s r WM Sz Ay e
<) Sy A bl Bkl Je 6,05 oy, fy by DNA I
OB Sy Vg plall g L B3] - Adlge G ) O3yl
gRCHtV
133



USE 13] af dowasly ian Jooms sl il g J) sV
A B ae Jelidl U s Oy Loldanst ol 0dn S of
of - e 2 paai 0f U ptis o,ig B yed cplalally I Ofy Fasti
Lrsledd oal)) b S (3 B o e Ly B s
@ B JS 1 0| u.\,.,us._uw|.u..,\.1wuiu§:“b,..n,
Wi s Ol Dl ol Lade ) BLa]
Lz Dolall By il ode U] Balef of LA 5 DNa I Ll
s Sy I 2l Bl G oy cganal 1 uSTHL 0,8
o @ gl a3 ) Lk ) e Ao
oSEY s Ly caasd KoY o el e s ) s ple 4y
Ay gd 86 gl 0dn p ik cla e

e 83 A A (6 g o Sonl) (Aecndlly iyl Wi OF o2
J& @ rL\! Jrill V"""'U ool o0 W oae OB oS as )
W sapae S (5 grame o 3L Sl ) Cnor ) dine
Gub of W (et oS0 o O) e SUW et Lo (LrdSS
B5ady Ll Sl e Ll Gk ey - SNl Sl
way pthadl Lgl J} dte 548 ) (gl la Ol aale Syl
N R B O PR E I S S CURCIA B
83l L oga e L Baaze SIS

o O O 5 ned (BBl or Bl Jolis g L IS 13
P 50 S i U olB i of Gy 53he LS (S g
Soagall o S W elgd] 3l A Blall a3 ¢l S
“"d‘ Loz bc.u S JLSH i e Jadl O3 egy ) DU
et Lo Jlowsie W A 39d o2 4 (o o a5
o ) s o At glea SIS a5 ) a5V

134



e Ynngr 055 o izt Wble WYy sl O e o
lakie 5 o e J) a5 o o512 O o6 gl Lia
diad o Sy - B B gt ke Ll Baglee e
B dp Gl ppae Jig e Wl ga 1ie oy A
05 Y bekie 0,8 6§ ol 0 U1 S et pa Lo tdeyt 4
iy oo Aaaldd Sl Jam OF S5 4 e S3LAY ) 3 4ol wilSialy
b ey o 2 U e Bl 3edes OF ooy con e S5 5
o b JUUy L b I odelid) wlls

Watuse b g ol g Sl 6 gty ol Shasi Uy L
s Ll of o o L 3T Il 2 b A e B,
Wb by Ol Ol W J g LIV any syl 45 d
I apr Ul T oy o0 ST s 2l 2y i
Wl ol ded o Gl e Sy Sy i B dnnd
Olay

o® e SN L W Sl e B ol 2 LRy
¢ Lol Jaw b dgdd sl olys Jo ket alble L o)
Sl ly il 38 gyl Jools Loty S8 gy Jatlias
ol Lo QALY Sy B SUIE Lgs) g iy LAl il
b o oy el oty oS5 oy & Y i
Gl SV 2l of 6 et 13] 3 o il 1dS) wtsas (sl
W oo 52 e ST | (ONA) Wlim Ji 0 i SSU
Sl el st IS 0 U oyl 0, b
g S0 RNA I ) DNA 1 o) g6 Ol Lguilé] o £ ol
Ced @I B (ONA J] pd L) sl dalsy Lkie eyl
Sy by Slid aay Lidis (RNA ) DNA Sy by 2l

135



B A gyl SBSH ST Syl 0,55 W5 & HSH 5,0
Jr o B U () o O e i of By aulis
g plill o0 Y Lgdasadl g deak Law Y o WSS

- g o) KT T oy oo lajlset Ss dlgles

oppr J M G 2 Slay 0 e ) oS Loy

P PR P U TP R W T s SRR

A pplblad daldl eyl JS Opey 26 ks S

e ow e e o e ndl e JULYI O J) e

F iy SN b Ja § A o e o ey aly

cina o dyb Jad o dul sy 4, sl 380 & )
DNA ) Ji ple e o= o S 53 Ltblas

sl oS g i Se g ‘,u- PR e gcl‘,a N|
ot Sl oy ikl 4SS 8 N o \,4.9”..4» Of Law g U8
O @y e oSy daladlly ypdly b - Lty @ S
Jrl o i Olme Y1 555 €yl 1y W50 gl o O s
LI obledl o JiE Waae W5 L1 STy el
S 0B ol ff Sl ol s e Ll Syl
ENA @93 o e S OY o 0,8 @S 12 1 I
Lo sl 8 oens gud (A 2T 3 S Loiey Ll slondl
o St Jeizens OY) s S o o g CCPRTY Oi‘oig
Ol Tasls e SIS B e b jleel b (b i o
B 8 e i - S5 g - S
o A @ O (Sl L tolay e b Sy
G B oty of Wkl Sy N e A aS dilae DNA )
136



- 84S 30 Bygeay B3y ge SIS 13fy - B S 89,00 M5 o S
P ¢Sz b 43 057 0f e oSz gl Lo 856 o

o e B3 LSS L (o) 5 Dl S5 U o
245 o il f (ogh o bk 4B Lt i e Lgoman 5y (M3
M ) gl s S o 7 ) Al

Wl Gl O Alle 3 55 (i S Olas] o1
of p 15 Gt th Slasl s oo T o ol Jlatz
ol L gL Gl By canally o)l Lin e s g 4
ot 530 el I ol Y O Ll ey ¢ 5 ol OF ke o
o ool By BV Lany it sy of 0y el Jlasa
- Gl o L) e Jally DA e R VI VWS 5
135 ool B FLl SleY Loy e ool O bz
o il il CF dama o T i oai, St of gl
136 05 it A lyaYy LA e 2 i gams plhinzaly s
iy Conall A Jadl U e

o delenn 503y Ay el o gl 1 il e tm
oy i (AU Jadll sal Tl o Y ol dos
el e Bl 6,8y gm0 Gygas 5T 2emnadd T
OF N 5 may Jazy ke ead i pny o ) el iy
el Wl Vpmbtyy ccaldd ) 85 G damead! e 0gebes iy
S 20 s pples o O - gyl ....&l gLl Slid il
P i dple o 2 S e o Tty Y 0ppu
@ il e Lanie il depip B o LU il
S gl S 0S8 ey 0t ot (U ol k) ain
L sy e i M-8y ol ol oo ele 5 A1 0y

137



odgr] L Jodl g Uae amiae on Bslely oty cnelen Ty s
@3l el 095 at ploth g o 29 @) opllall 1S3
cg’-\ﬁl-l Sl cley & g 6o |J.=-| JnA....; iy canis § Lol
Ogfasie o & giliny £ opielon 30 1ees 05 Sl Sl My
il gyl e 3 S e S0 Ldae -l Gl ey ttamar
A azl el o b Olepy JUI o) § Bdaay 14 O 4o
Lol JSG ot A Jaddl O el 0

S e e 1SS gl i dadll oda SIS
(5y e Sl iy cieua;:ﬂh Ly W ) e,
Gaad) Ul Sl oty o iy Db Slelar oo LSS Lol e
bl el ol ot 11 bl sl ilizgny 2S5 o1 2
R AW PRPAUE WO S R ON B R P
i b ftabe ¢ Jadll VLAY Llally Ll W1 e 58T by
Spadll Lol s S5 Lo ple dgie o Y
Ao gl

o) B gy gl o B oo o 3l gl
L-)J o of b wad, c;.:.,-\ Jhdi C!JJ-I of S C..U\ ‘5)>u~t
ﬂ Alaza J’-l o ety afl g cles J sboul) ‘Qv\.‘-ﬁ
,,.J Jlasty Jasetdl oy Gl i FLA S N i
355 eyl o L 535 (A Sleglall putsiad gl gLl o] § Jadd
e S i o e Tl 0l ity ) it
il A..a':i) i addnzeme Ll oS e J.a» T CLE WP
)_.gaJl gl.r« 6,05 )\u—.ﬁ} ) Sleglall O jeae |ty il
J):l RV {1 "JSCI W RN T, P 7 of bb}a Gt ‘_)1 S
ramnies 13Lag) - 81,590 1igd oW1 dsliz¥i .ol J) Sl «f Lol
138



el Sl 4k Tppaze Sigep g - (5] OIS il lls i
A Sl ) e U

by (1 Sloglall J6 s of gLt 8, Jowee ST,
e U Coadall aes O] 0)5uds OS7 s sliill e 4 SUEY
058 s bty a0 5558 20 gamt 13950 018" cantd el Lin
Ak o) ol £ f Ll g B3y Tl Loy of gLl
- Ao Lo 54 1,2 G o o N 1,53
A dglall Sl e e e bWy ) 5L - o
139 oWy ol ¢ Gi) am oo Bolef e of U
sil) Codall 355 45 1Sey monnall 4 e 2 5llall
S &l ¢ Loy shdor g0 OUE Jwpy Jadll 35 ey 06 Ly
ST g o s T - e e b Ltz {5

o B el oSy A Sl ia s o Ly
I e O pas pLal Jrr gl b s 15t Jinl) Gilons 0,
oy Tl 43 o i 3y U Bl ) s 3 Ltz
Jr oSy g e of pllasd wls e FLll o] (g e
S Ydooy s A Jaill 393 3 el 35 S O wledl b sy
(et o T e SN O Jay fotsy L 3, Ll g i
Y oy Bolony fad Jall Sy O3 jeany 8, Of

el or S Ol bl e LS L b i W 03]

Lemall B Sl o ks iy g (g lly Lt

Ma o 2yl Dylous 5 00l3 ] ambs sl Lo D30 L0y 315

el gt - L g g0 - e Yyl iy D 13

W e 085 s JS dm Ll O} O g Doy ,Jd-l’j
139



o b ) () r ool L 0S5 of Gy o) G o JLy
Spme Olingdy Ny LA U5 o Sz 0, oy cslidl
3, All LU Sead gl 50 Y e o iS5 e g blanl,
850l \ghasn 3 2330 M 2SS O ezt it ) ot
fotye e o danns ) gt 3Lkl Wl ) (s O f Lo tm
of LeSs (_;J"-‘Yl & ,;-l\ (_;f'-‘\JI 83,40 Lok J.;L o Jaw )i Jai
ST fobes SEY ) 0 L) s a0 e Jaes f Lghsis
AL W 0SS U Uy il b desly dddp el
dib (L) iy gl gl (Al e an ST IS SIS
Wl oo e Bbloy (0 LU 3 sl 3 32 ) SUIE Jam 0,$

$1phadl

Oz - ot e Pl ol - am i am O e
@ e ) 09 o G Apr ST ) g
Lhotls 3 gkl o Bt JS b i) g DNA I 3 b 8 B
O 13 . Jolad) Jalatt 4y L6 (ALASH Lo g5l 53 6 DNA 3500
et ol Gk o8 s b DNA I b e dge sl i
@ Bl o o JgB Bl o ol mdl i T
Yy Jo panall Al il oda 5 Sl 1L al s pa il
DNa S &l LY (i Asbadll LU
e e Slug 8l ctle ai) . olog 2l ) Lo b Lis
ol W 0] a5 Sy Gl SIS e ol 35 S S
A S gy Bl i lamn i Gy SIS st
SIS (i oo W 03] L3 A i)y b e deade javad ped
G dedl Syl o pdazi L July Jaless ellly Gumia 350
ol JUY sy 38y o aty B ps Ll I
) 140



(g bl 5 Bliny operltm ailly Iymmmad 0513y O d oa) 5k
Lol OUASH oda 33,40 DNA T Jgr il Slidyp davay
Ao i 5 0in s 3550 Gy iy Tgage ,.J\J:

Gp Joeld) bl o Gy 5 H o Fal i OV 5 2
¥ o Oga $ g,., WS i of Ko owlaW g ;L»Yl
o2 3 S e f Vsl o o Wl am B Sl B
Wl - LW g o o e s S ) 0L
; _,,.(u PRV RO K “_;J:-\ 55 g 3315 & W ,A8) Leas
.DNA Jl o oy b

up,o- w) o‘,ﬂb oo A Aad) ods u,i: I
Lo il g el 9 oW o Y 5 Wk B a0 Bdone
Slades o (gaan Joled) Jabadi s Of Falkly )bl pgd) 8202l
Bpall il g ean iy S GEA) pssdly oS A Ao
e Wy plalilly Aot Bl o Jolis Al A5 il
ST o ) Sl A p ey g iy 3D e
L DNA A s JUl A ] 4wk DNA I JBy frd e 0
-\ B Oy 7 200 01 3] Ry ell) DNA N r gy 287 Jil
et ) s i iy Jii poits (S - e 2 S e

Dgadh Gl Opli s W Ly el ] ar g o5 o JU
S S Taii Gliy 13Uy Favis 8 DNA I iy g0 Lo
Tlasy ) 25 W) 6555 A 82,4l i1 oo 500, f O o
O slale & ud PodgS” Ul o Lol DNA I s pE o §55
oo L L5 VG ay - i) B9l Gt it g0 o 2l
ey A old) o Jag (@il 5 oS L s DNA S i)
U DNA I o o oy T 2 ciolad 3 ol o

141



Lo fld DNA 1 idy (3 oSl 6 2 o Lo 03]y LD ) dlers
WS 4 meY de o Jnd el dad 5,0l phisvaily w5
Ll DNA o bl B OF OV Gl o il U
iyt B Yrlsf 1 Sligp ) ol o itall T pasan¥
4:31{‘.2-—) - AW DNA e e Lady &S ) .g.},ﬂ Joll
75 - b pds 5f S @ S A A ket ) Rl A
DNA | bl Jafil Ltie Sales g2 Lo 03] bl o cndl Dl
BT Jlglall s ytly il Jhod dadinzdl Ol ) Tauly
st U g - 1 LY Al e e ) e LY ARl
Sy o o (A9 77 A gl (§ oy ) DNA J
¢ 155 of ade of DNA I v A o L 4 &b Jo
(gl dmg Bty jatlly G e enlin Ln 30 0555 O S oy
Gy Goits Liny oY L] flles g Lo Ll ins ) oalil
B lg] Logry bt iy Al cbaS J) Jpad Lo gy
WS Yoz A Blall Lo gl ;,.u-l S el gl Gt
Wly3 il (55 gl oo M 3 Lin BLAY Jand i ae Jelis

Al ay Bt 3,00 oS 5y

slade rkf-i o ‘l“«)')l‘,il o3 o dae J} Gyeis cAlgorithm Ayl - (o)

Wl Bei st o ol iy (847 ) T80 B o Sy G il o

S ey s b Jo J] 35 A sisly dcll Slgadd i pars
ol

142



LS il ol gl ol adl Lgiie Uik o5 e a!
b ple) dasay Lidad) sia 4ol of ehle Ly Loall sia
o Lty Sk e&“ fJLl & gall u&' edaa ol aud

il e 5,80 el Gl i J233Yy (dible

. ru-u.l-‘-___' | QIJ‘"' g™

e g Lol ot Uil e o W ] ey o () 250 5 m

o L Ol e o by @y cdadll oig) S biad
30 Al By b i B PV g o OIS 13y a3
wldly g P PN Wb il gy Jmu J) s
@ b oSy il sl eny 3 V1 dlonz W G340 Vlaily dmy o
e I ooy L ol il Mot a2 Jo S0V 1

Py il B oogry o gl B o T il

deloe 093 iy JI¥ Bou 2l Qliall Biaoy B g W30 Jiple

canlol ag f W, Smg gy ol Sy vl e 515 ot Jizy

O Oleall A5 ) W 5 oy 48 739 (Gemall Dol r 2

O ¥ Lay 0L Y LegsST O sy =Wy oadd o OB s
143



gl e Oyl ezl Ay 098 ey cpdll Gasidly Sl Ll
Ay M g L ey e A astdl 01 Y 05 Yy
ey el (3l 9 O el aslikasl o 4y of w05 Y,
of pdars¥ 4SS L 8la ons e ST o S5 b 5,08 of e 3955
S Y gt ol B o Lol am o g6 Y b o)

s i iy ol bt sl

-f,JIoJ,;wdb-@f,‘c;bfuyuu c:.'uf.u
Jane il gl gl 3 aclall St bt Of g Liny calail
el sy s 5 0 Sl WIS gd olie las (S Syl e
o) pla gy o (25 00500 Lq:lrf Oty Olozis lgd)
CJ.._.,NJ ciadans Ty plall by f fene weny¥ ol Y] (s
g i‘ Laall dadt wb\ It o alias oyl edgh el C}\.ﬁ, o
s gy Pl Ol gl U LBl o ity o
i e b wy e Joms of Uiy W Dol r Jis
or Wy bl Sy o gl e ) By pllasly jasify Jaid
O3 sk e wled ol B e w2) LS Ll el
|

Jro oty bWy gl ade g2 S Juoy S
e ol b o st 3 5,SH Oy 03Yf o oy oy O
cially gl gl Gl ey B 0dn Y Juoy A SO
o il Slas e WY LegdS 11 o Uyl g0 0 0 AL )
gl s o e AL] T e
144




fotazel oo sliasf 5Ty cam ly oy U1 T e llly ot il
P celilly S Jfy cnd i e g U el ol B e
Al e ol S b e iy S ey sy Y
Gl e ol o BBV oy 5V LA Ty s
e porld sltemVly Lin 2Ll iadl Jid] 3l ) p Gnbye
Of &y el et la S (A dLaal e Taes |;J.>-J=.»J-
wyqu‘_s:!‘wuofghwlhdiu;mxulfbcolw
gl JU-IaAA«L.,bwLa:goJ.A,-,J -8l dn ) gedall e (L)
S ey il §f Sl G Sypara diain e pull ¢ il
o6 ‘qﬁluldlu,&gﬂcwb:&wcaolg-wr
A S g_uwl IR e (g galll M_’Y‘ Oy el &Uﬂ‘al S

(AU S Y p 35 B ) cpanl T Ik y

JLI BN ks ) oly W S e (U ey

B 3 S ks sty oMk e Ll Gy Lkie gl
ez Y e el il UL b 3 <l 3 ccakziea CL-.U‘ o
S s Y, o gl o sl 2W ) alis Y i S Jans
O 30 s W) da OB - a Sy d e Ul
r—-*‘@ﬁr‘b%d'u—rﬁ&'w»fﬁu&v;’b
el 35 Ul A7 a3 cpmenn” 531 1) eV plasizaly
gi WSy ddebodl L & (@ Bl Bl Ol e 6,8
bt oy BlicoS Zallan 5, oty 2l Sincald ain (LSS Js
LW PRURAER] e tZ o a NS R A KY Slarg e e Blisdly
G ) sl BLs] 1ol 0 el Jlab Sty 2ot o S

145



T A LU Jsall e Oy o ] lisT,
o dads bt Oju gl JUEl e obeall plall
T A Lt ol e g s iy

2 el G Ll e Lo )lall Sl gl ee e LY
oty Ul (S graall) Tomall U 3 L3l 1457 6 p08” Ly 50
13 Gad b O gas il i I B Y Dy o pan S
o @ O 2yl W0 el o oF adasoy ¢ gyl f
Mooy da)lll Sy plll Lo L2l oo o) o 3 0513
gl Jany s o5 el szl o Gt Wl 8" Ll
Jl 4‘5}>-| Lmar Uy W) L5 45 tAxons) gl N gyl hLﬂ
U.U\J.pf-|uf.a»cnu,.~a;k.;)lbbl M‘JJ@M}M
(u..:.u) Byl uh,u Uy ¢S Ll OB copandl gl ¢ Jizadl (gl
ol g3 oSy Laf 4.....4;!\ A el ladzd Jopy clega (synapse)
S Al Lo Ll Sleall 0,5 AU A oy W el 0585
o S el 2l @ deles b iagin gnanl) L2 5
Lt ) Gmar Tt o Gheal) ez ol ) il 5505ty
W oY) gt ) 2l Y Jw o s e
ot of e o WS STy Dl ol Mg 8 Gpnadl
Slivall o Sl LGB W ey kawiy D))l Syl
pois i Slvall oday O claes o K ST LR
.ATP JI J! Agldd Bl e dsers

iy 55500 o oS E O3 ws Y D S

pinied) s ol G Sle S e Bale pll 3 Upastt
146



dgls] ol L b Bl Llizd) Olarbad Sl
o J{:; A aTP C\:i}l gg...!;\ﬂ & L).- Slblas-Yi ‘5;
a8 iy Lad Kl ay @l Sldas B e putsezd Bl
o g 3y olblaYl sda sl ATP I 0 daslge
e (3 13y Sl Mz gde gl Dhes ez (S 9Vl
PR R FCTITRIRR I R TRt ) (I

3 Jand ol o) Wt Sl 25

e 351 JS Ty B s 38 ciliien ploth o 44 s 213 0
o 54 Afla” STy ATP ) obf Ymn guny Sl sl )
G e 1y CP oS Sliangp o5 Lotz s 0l
13 e ey o e i) opn ity oS s Y1 o Taznny T
OIS Lgzd Lan gty CP Ny ATP 3 0] . ) plasaad Sl 05
L G B Cbual) e Wi eVt ayE 0 Je
oYy daf 2V @) e Lgs 2w L) WD O caley
Wl o W 8,08 53 )y Lgmme 3 Lateld 5 B bl
W Jprd) e sl By B e e s ol LS
bl g ol S Ol ais LS 0K
Fu 430y oo oo ST clay p Bl 0y 20 LY
bl Lol 2Ll ol o T 508" Tolaeh OF 0 padey sl
P A LU B s b oV ok e eay ciage Op
syad ol A o il ol oLl O bl L ik
)-,{ S Mzl L OF ((“PET SCAN") 0255 Slasly galaill
o Sl3 225y (il oo 2l SNy B AL 6,35
147



0% WS S S A b Sl ] plal 38 S
) O ol (e p it A olnd Dl (tracers)y A\a)
Sl oda S adall Juadl e JiTga Ll ] gt
05555, ISy sl WA bW I S sk 0
Oy il B LU 6,55 3 U ame OF gy g Tl
ioad Tty LSS b1 s e 0y gk oo 0 V30 of sL1)
gl o o8y el Gpie o s J Al 3,5
S By 53 ot U 3 iase 5y ailes gl gLl

g 9% ok Jhle gﬂl

RGEN SO I or ) Gy o b (5 s S
o s WO OB T kol 2391 Oy s ldlae
WY 0P coslaid oy e o e wislazd Jlazly 2ySe
o P et e sl oy 093 dpie 4blasy 4B Jo aail 1S 0
Jaagdall LA my

i;\,.a,,{io.@@nz,,,:suwukw%,)obm

@ @rr A 3 am )V g Y e ey sty J L
Ipbe Loy 017 sl adly L6 wpe 09N] 1S e L
G a gy Lzgy Bt ] GBI e ol Al daizoey
gle B\ oy @ gl Ja ) 06 ol oghe b\ A
B Lalisaly ol2ily i ) g LaadiS” Ly adl g0 JlomaY,y
bogd) 05" 45 S 28l Ll s 2 W) 2 e S0 S LS,
G oy Bl o Sar i IS py  dles o Los Tl
70 bl s Olea S Vg ] .‘_,.w saelas Uage

148



Uy il WY B b g ol Joo> U 1) 4l s kg 5
Jhi A el Yl o ioliza W) § i Lol ol slitl i
IS Jon 0l 5V Legn J5 oy il o) s 3 3 s ol
el Loge J5 pls A8 LN o BuiS pavad B S L
sl il Dol Legee J8 it o oW1 o dpill ol
S ol ol o Byl gl e 30501 Legin J5 by et
-zl

of 7 il pgailly tmagy ol A g M) gy 2
gy ol o e oy doldl Sl ST 85, ol
Cloall bin osle . a1 3t ga 805 O Lty 3] ¢t Tapar 15y
B lly dlgomy; Sy 4l A BN s Of oy aded) )
el u o ddandl O ez )l (S

G BV BN s3] Gilsiee o g Juait gl A
S B 6 B B0t Ll By ] gy s xSl i
Jistory ocuncr ] elglly olhly plalall Ji5 A Gpdacll by 2ty
s oo G al Sy ) Gl Ty Haey B2 )
ey 6l e ) ) ae ) pLl g Of ety - Jols Bl
Sl st Bl 3 il oAb O - i e O3 i)
A oda 3 Salpll Gl S anar (FB Oguab P
@ P oy il 5L, (Blindly M op Gl 0
e iy o) el Gl D gl SO sT g
o Oafmes oo o ey b Bsh) o Bl oo
bkl [y Wl cpued Y1 e 580 Ll b S
e S I e B3 & A oo e jalE s ¢ M

149



bl g,y S8 gf TAER%KY J;-j o Laf ‘5;: il Ls
Wl iy o S

@ W St Gl Olindl ¢l e W1 e Jor W il
i, Ok e 4l Gy ) g I (pl @ sl ol
U B odor 3 Bty Lol ) pl) 355 Nams 5,
oS - ] - 2 iy p Can i s e (U1 L2
el GaY ylos 23 055 ) Al ) ol 34 0da B
055 cali i U (ag¥)- ol dasvy a5 e b 08
A sy O sty Vs Pl o S g T e
Hje g i glos G gell el s 8 Jilly CpmnS 50 il
s iV e o Bl gt g el il ST el
pr sl iy Ty ¥ @I 3 G LAl G 55 o
’l,.:.... Il (505

Sl b Gl B bl U G ol e ks ko
i spmy 0 il ST o) Jlowa 3 S0 lill LIS (5 5
MW ey il o Jfman 2550 e i g bl
il Uglows 5 LA Slall 3,50 e TP ) W
S SUAS JeS 05135 L S Tl e Blisll deis
Opab (5 das Ngios J| Sligmandl 3 CP g ATP I i
4D yn F63 A my 65 TH ) o> I AN L g
£ty sl e 33 el s K2y Aad Slivall
s W AW Jromeny s 5 Logoim O 093 U ) giull
dndzn A i) Emg pyeedlSI Tpany ¢ anl Lgany o Saiuiary

150



Blj oz dladl i sy iz of 5 65 e S
Sl Pl 3 Shaedll S5 ] iUy oo gl Sl e
il oS faws cils” P bl il deuey 2@ A J,
W Gk )50 5.8 Ol oy, gy i dgam i
It J B3y e i ayal Lol

Bt 08 B ey andl i o Ll W o
o o S A Sl gl s ¢SS o jne
Togie i ) WO Of 2, Sy S Sl ol & Yooy
g él oSy (b or B WD oo LS e
Gt L ) i gion G5 By i ol
WK g ibia B oSy Sl L s i) s,
Gid Sl f 0,85 oy oy 25 Yyl ol S r
S d o el ol S doe ) el Ly T slsy
Wl 5 dazis 0,50 (JIm J e padl o Sy ¢ Lo
Sis gt § gz Jlondll comns, Vi gldl aa Jalacll L)
b lgltls ] it oW o = F Llase Qaf o iz i
s Ty 5 ot 0 Lty 0, oy e Ulely Wl 08,
sy IS ] - T e Al ) el T i
ol

151



pLdl

el 42133 (3850 Jaal 5 5a S iy Tl y Lils

ot O g LY G5 OF sy cpf O Y o8
o $2Al W Cly Ly o it (S A SloyW 3
0] s s ka4 (] Sl GL Ltie 6l T i M5
Gl Lile 0] ol Loy G T2 il LS U
25 vt Gns p1s Al ot Ll L 1S 1 25l
TS i) pasizd 5 sl et u o il cde OV
Gl oF it SIS Y osk ) gkl B 5SS
sy SIS, J BHY (1 DNA g 5 4S5 95 4 - DNA Gl
o b dpledd W 5wy Juaid
Ml SN pats gay avis HSY OF sty Gn DNA 1 Ll
@ - (A o) alisge A Lol - A o) e
JB o b 22l ULt o Jgns sute e bouis L 4lS™ 0,501 244y (oS4
psY Lt Tetee B bl o b (B g ) 4 DNA
152



dﬂ:‘}auig JUL} LCJ)E dig,..’q-u’u L_si-‘;h) [TRW :u',.‘foj
L g )

W gy ol (B e At JS e DNA L)L
o W g 1] bl Ol ey bl Ky L5 e O pazes
o Al duds - s did Gl P S ‘g\;’j‘!l S oLl
i Gy Jasld 5 b e C‘J’“ R S IPLIW r.»lg a5 ool gl
PR HOWEY | olg‘:i icyema it DNA rfl,; Lz JJW 55’
ot Sl St 13 i oty U T30 el pe Sy e
Sy iy by ) LS alall (il 20811 ol St
B35 Cing i3l (e 0L 0 ST ol B csellll ie it 25
S J 2w of Lol 31 Ko 01 5 dadt YW e s f
il ¥ r Ty ) WY 0 F L SlaT o Sy g
OB e aily 1S o xS e Tl e s
Sl s gl 815 i QU e (A a8 g (WO
oS Wy 2V r gl dmgy (o) LSk 4y 13,8
05y (B> Oguab B Ui Y T Dgare plll § gas
g 09V gy by o o gl Lol DA

& et gl 0p by of sl L ol slyeny

q}\i:«w'c..—.? gﬂl hlny Sl Guld) aal e dgly;
e b U (g sl A o o Aede Bl & ol el
o g el G A i sl sl el gy 2
oF Bl Jeads G ST Jus (oNA I ] BLeYL) dlsl
Wnensr 33970 Sloanlls Aoilie plod ) R JE e (5,31
A e pere gy - A e O JeUd e 3,06 ..hﬂ‘.'\.‘..ﬂj

153



e 1) Y] e ¥ i Aloin plocd 33 gm0 il
;Lﬂ-ﬁ\llgd S J‘lfgndwulb-gtnr_,ll ‘....J-\ claael
u.wa‘,qedlwuilu,d Lekbs s 0385 3y 834 go JI5Y L
o_,h) Ny clgza sl T 2y Bl L e a2y o S

il 52l Gl

£ dnndall Lol Tl JSAY Gt d U ©ge g5 o)
oF I By b W Lblase Laal 15y o) e Lo of
S Oy O 2 as ol LS YT Ll Uk 0 colais
b,é\ plalall Ooles gzl g“)‘\j Mzl (Ln.“ e L, esud g ye
oF &d> r\.IJLI [y J9Y| P J\) Jadza) usf o b Ol ub}w
o sl A6 O A of g..lp\h le’t]““" LS, ct_,.a)ll (RYY
fl:]l O\W|a¢5)‘uh~‘;‘nadwdﬂ gs’ i) ey )l
4 U ods iy 13 RPN g....‘..“ OMeYly Leledll u..b,U
Ebleuwwul&&]l&ubfufmlw RITIN
W J el plocs of ) can sl o) a0y u.,,_.ijl
\AJ-.P_, " Mu}w ‘fjj" l{J)» bl Vl cdailldl AAthJ L..:- c.a,ll
I SV JS2 sy o DNA U oLl Balaidt o4 of LS
g.ll L J..- J‘ u.b).l c—;....i.“ LM U J..{ l‘,l.a J,A...Ll
Y s ) p sl

Al W aga iy ‘;J\ Sl e G Ll il
Ay gl YV, Jar s Jadh o8 SV ey @
Jast e J, YL el K gl @l i Sl
B oab e by Basy W ol AV L J L
oA s e 8 jke Bbluy, P JS A A6 s kol
' 154



g 2o oSy i L] oS pLlly ouls I 3Y 1,
At (oY LS Bl J] 16 Lsle] S e rxenas byl
gLl wiby Moy gl 408 dgarlye ) Pl 438 Lanis d)
A g O P peild o ST ST O oy S S
oS O Oantl 0 Y rpy e gl 5,255 D e
JSL gyl 357 0,55 Y 06 ada iy e B3lelf M5 pe ik
G I B ol e e Uy i abaales ]
dlgYu Sl CJJJl JROWIRY) I PP S ] Sl Bslefp 4™ o
L,.l,a‘))\’\le.»»w“u,ﬁol\»woﬁ
Sl e aadadl sl s L @l g gadly ldly asladl
J_,A bl JoF a5 56 LWl go Sl dudr Wb ol Laldd,
1ot Ty S Ol oda JS el ‘_;\)\ 3 OV S
u\,,SI P bW

of 0 8 dyol il Sl of i b 0 oK g
o clndall O] LU By e Sl et B Renal ST L 3k
of Jol Laad Cwu o Wi Ty b Gaadl 1 LG e Sas
(5 LRIV N e O3y dagall el )I IS Jl Lh _,:{\
23585 48 8 JaisY dneall 3" 13] Mg Tuf o r" 3Ll (Zdeedd]
SN Yok y i ST o e r..J-I obles oy QQ gl
o NIy il o g bl Jol o Lgmils 3 il 0 50
o 0Pl 3 Ol e Lol ke pans i g;&,.z..,u‘}?i

4 16y iy 0 o dheomy s OLSY 0 Ln 4 3 pealll Person ainll (s)
£ 6 A s L o

BB o > paild bvsly vy Jly sll) e o Body und) UL - o0
W oy

155



LW pldl sl el g e b dhs oSy DNA
2 & o o) oS0 i) e o ] B L Bl
ie SUISS WG uB DNA N o) jpu S5 4l e Meb Gadal
):KJ‘_, iy | BeY,y MK FIEA PRI JQLA St u..»,l,.:
opllly iy Byl Sl Y o 5,1 Kadt f S andt (sl
s"(‘ ng b ganall O L Lablall oMLy Cast ) Blglay ¢liw iy
LSl Jaall N pad (Gl gall G gy a VJ r.sli]l U ) yhai
o sl G lall o)t 1 o e 2ils 35 0,55 Of Joy (-3 jLadd

ool LSy S Ll 3 A3 Tongr 5 OV p ¢ Joolidl e
;,swu‘g.s‘u,ngwla)\,.w;ﬁ,f.\;rb,‘ui‘,-;;,:a,uq,
.DNA Jhy Sldl Jb- ga LS LlE oy hs i oun

A1 O 0] 5 s Yy aS sy of e B e
S conlil S LB el A g I S 2 6 Jadh
L oS el slilaeN Ll C'BJ" o e oA
91»- S Ja ‘5,1.. el T oy T8 ol @QVJ‘_S,QI
o Ul J,..JI Ny ,:(JN! S o e ST ool Gy
ot o |.b,| gl \,5' u}u r.l Sy G Jodl Lilgd 2y ]
g.Ul,é...L:JI @L\,ﬂ u,.wa-.xurJu,u o4 U yglas (gl (540l
S g Uy o515 Ulad 5y Cagnaall 4 dnl ke
S e il O b LS A gl e e Ll Gacial
ol AU N e G LRl Gt G Zepedl 455
@,,J,wu;im@rpﬁ.‘o,umf ¢ gl
Wa a2 g ¢ gkl O g (o pally gl 00 5 Cally Lo
o Wi S8 A Cilge o asle Cijle g o oEY
i oS e doy il o)l e i) e Dl a5 Wy

’ 156



i KT e aazs A sl G e Js by b s 2 W
A3 0,50 By il Gub oo o Sgldl g b e 3y 2V
1 e s Tenedall 3 511 O3t mad OF 8,00 O Lisdanad L pd 09
L g i Ay G gy bl Wt Gl 5
of ga cdais jaule JSCoy ey Uity Loy oSS0 s o 6 Ll
A s gl r Gl s K Wy 2 6151 0n
S sia oy 3 g Ojly g ol e gas o
S YO 8 Y RPN P VIR VF PP P P
ol ey o g qgaldl 313 S5 Y o 2 Lo
0555 48 Gy Vol Sly,d ao ity LS AV e
Ay
Yt S o me oo ST sloal el Y Wi oy 3
ols g LS S Jud 09 Lilary caliy DNA I OliazsY
W e e Gy b i 6 2 A B pa
DNA I 5,8 0l 3 Jats 5,8n SIS G Lty o (5
o Say O il e gLl (S Ul ol Db gl LS
A oS gm - ks ey - ploah Py s Jad S0 i
apal e imlzeY dopera gdd oo (il ‘5J>-f HJ Sy J}I
Jalons Lose 1Say 0l ) Loy s jailes R FR]
S Usdoy L Sk Lokie cap aloomi (5101 01KV ot Sl
Qld&.hﬂlua”hmofu;wuja ‘uj\ljnu-l‘;o
Zaal J,»l,i.,.,@m Y 8 g &l S ulg...g sl bzl
Ma 0 Bl disy Jah ol 61 ada 0 JisS gLt
09320 bl r ghan f o ol 13 allall Bl e
Jaalt uﬂu,;q.si.,.st,;‘_}..;m,i,\luiw.ﬁ.w A
157



st 1in oNA I Ll oy Y W5 Ll Bl aisy
- Blealy - oSy B GNEY [y o)y 3E gl oy

Adi B

& A D e Al IS opana (ol ddes JoSG o
DNA ) o Wil 4 ol oY Lasast 156 ampdall ool f LS b
055 46 DNA 1 of &3 . Ju) 1 ) esilh DB caegime
S DNAJ 0] il of Wy dem o 12 e STy oW il
SsY DNA Jiu 5gp Saii d dmy @d (bl DNA 12 Bk LD 4y
aslely 2] ) Jlae coman Do Ogal Jn A A 2SI
B e i By oo 3le 60 S (05 iy I Rl
TS P PP Y PRPNON [y P VGRS i PO § el
of (Ut gous o) Blazuly ] oY Lkl -2 dalans 320
ISty SIS s SV e DNA W) S a e e ST 0
SIS sy (Jor J Rl B el WM Sgn 3 o . 4le
LSS (ol o ) Joa B L Bl el e T
o N SV el s Bl Bkl o adazY
i L 0 ,mm b e 55 B ) WA Jaw Of 6,5 JUite Luge
LIS om 363y B ey ol jputdly LSl e 15,05 ol
DNA I J& oy clgsis sl b ) Jaims Lo U Tl
S (J g el Sk G WS M3 OB JB Jer ] Jer o
i:_.:: 9.:.-;\( )ﬂ S

ot

158



5 Lk -

9 Mt g -1
29 gl 0L ay 2
51 S Ol gliay Jpal e uib - 3
73 B T ANE B
95 s,a\,.m St G W G a5
119 okt inay Y1 (gl gl ke Bl 6
139 Bl i o7
149 gl -

159



S Gaglie (o

:

dow g -0

ol ol i

JralS S rdalls
ogtid L) siall

AL P RN BN
sy g2 sk 5a iiadls
PHlads G it
9—3adlS ISy il
Ot Gogda S 1
B Ty = & St

Jodedl ouadl 0 sulae)
Sl Gilguy, il

{

gJJ:‘-'&J—_\*-J;
—Saad g5l b il

LB Laggloy uind)
Sl el (i it
o iy3

(i)

(L)) Lpuia Yl
3t pawalil
(iss)) gr——3d

(Sotataall & Surdll) Liidl
Lol SLis LS o glgall Louadts
(a0 (gill) Talialh Siie unrn
L5uGY! acl ol cuadl e g ga

s pme s LiadlSe 2230
POl i Jaal pgga

ol palYl - Wadl Glacel






Sigll aabieg (ucell

b Ll oyl ey i) o 855 s ]
Landdl) OLGE S of b odls e by ogll 356
e Bl bl gan JETTS T PR TA N
Gl Ly dilly (Dad S O as pgry dsle
thas S gy

S gV paipl) ool Bale Djlan pp S L
opd Uyl &) gl g gopr gy Lagry By
WS Gl OF gy 3] b bl 93 Slaly ety
PRCH OpE R PRV W P R KL JOPT
) S S ik £ LS

S o il sl die ans Jam B i) OB 13,
59,0 O ol V) cilad e d) 5 Slao Yl e Jjas A
el smy 1) LS sl gyl G geh tiloeld

Aaat i) e S Jo g ) 8,08 sy

Lol OHEY) Loy (S Vs e Je (SIS pyk
Kl Q\J\;:ﬂ FRVS ;:*'-‘5 ‘}oq W J-a:ou

el S
Odadd £ Ll - Aol ys - (dien - A ygu
2126326 s puold _ A3lA ¢ 2229 1 .0
-



	imageImage
	imageImage(2)
	imageImage(3)
	imageImage(4)
	imageImage(5)
	imageImage(6)
	imageImage(7)
	imageImage(8)
	imageImage(9)
	imageImage(10)
	imageImage(11)
	imageImage(12)
	imageImage(13)
	imageImage(14)
	imageImage(15)
	imageImage(16)
	imageImage(17)
	imageImage(18)
	imageImage(19)
	imageImage(20)
	imageImage(21)
	imageImage(22)
	imageImage(23)
	imageImage(24)
	imageImage(25)
	imageImage(26)
	imageImage(27)
	imageImage(28)
	imageImage(29)
	imageImage(30)
	imageImage(31)
	imageImage(32)
	imageImage(33)
	imageImage(34)
	imageImage(35)
	imageImage(36)
	imageImage(37)
	imageImage(38)
	imageImage(39)
	imageImage(40)
	imageImage(41)
	imageImage(42)
	imageImage(43)
	imageImage(44)
	imageImage(45)
	imageImage(46)
	imageImage(47)
	imageImage(48)
	imageImage(49)
	imageImage(50)
	imageImage(51)
	imageImage(52)
	imageImage(53)
	imageImage(54)
	imageImage(55)
	imageImage(56)
	imageImage(57)
	imageImage(58)
	imageImage(59)
	imageImage(60)
	imageImage(61)
	imageImage(62)
	imageImage(63)
	imageImage(64)
	imageImage(65)
	imageImage(66)
	imageImage(67)
	imageImage(68)
	imageImage(69)
	imageImage(70)
	imageImage(71)
	imageImage(72)
	imageImage(73)
	imageImage(74)
	imageImage(75)
	imageImage(76)
	imageImage(77)
	imageImage(78)
	imageImage(79)
	imageImage(80)
	imageImage(81)
	imageImage(82)
	imageImage(83)
	imageImage(84)
	imageImage(85)
	imageImage(86)
	imageImage(87)
	imageImage(88)
	imageImage(89)
	imageImage(90)
	imageImage(91)
	imageImage(92)
	imageImage(93)
	imageImage(94)
	imageImage(95)
	imageImage(96)
	imageImage(97)
	imageImage(98)
	imageImage(99)
	imageImage(100)
	imageImage(101)
	imageImage(102)
	imageImage(103)
	imageImage(104)
	imageImage(105)
	imageImage(106)
	imageImage(107)
	imageImage(108)
	imageImage(109)
	imageImage(110)
	imageImage(111)
	imageImage(112)
	imageImage(113)
	imageImage(114)
	imageImage(115)
	imageImage(116)
	imageImage(117)
	imageImage(118)
	imageImage(119)
	imageImage(120)
	imageImage(121)
	imageImage(122)
	imageImage(123)
	imageImage(124)
	imageImage(125)
	imageImage(126)
	imageImage(127)
	imageImage(128)
	imageImage(129)
	imageImage(130)
	imageImage(131)
	imageImage(132)
	imageImage(133)
	imageImage(134)
	imageImage(135)
	imageImage(136)
	imageImage(137)
	imageImage(138)
	imageImage(139)
	imageImage(140)
	imageImage(141)
	imageImage(142)
	imageImage(143)
	imageImage(144)
	imageImage(145)
	imageImage(146)
	imageImage(147)
	imageImage(148)
	imageImage(149)
	imageImage(150)
	imageImage(151)
	imageImage(152)
	imageImage(153)
	imageImage(154)
	imageImage(155)
	imageImage(156)
	imageImage(157)
	imageImage(158)
	imageImage(159)
	imageImage(160)
	imageImage(161)
	imageImage(162)

