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til g* id L., Ll/.',',14:ll .:-ry u.l

pv L.tlt Jl+ ii i.Ji:-tl ir[5Jl ,rlql! Al.1

.r"rtrll) P a$t u-.At c,$7 !l c":iL JtirLl

,r.* H.#tt J+!lJ +.Lj-JiJle ,4i25SJlt
J)^, .jls,irr J-, k! ,iP SS:t) (i,Jlirillr
c.'l.r*ll ;l.ri:-l lllii Jyrl .rYt- j ,f .sb fy
*4) olSl b34 Jl $.:J dJl irl'J i'tJl
it ;ii ,ti,ts .*Lllt g.tjl,, iil, .)l.i persistent)

.i c.,Jrjl c,)E J,<!Jt i.r.; .rt.41t lui:.,1 i.LlJ J4l

c:lr$ j 4z-t il.tJl c.'U'='tle J'fl i tijJl & *ft
JJ,.,Ji dt .r+ euL*ll: \i)l i z'sli' i''Ji:-Il i)Ul

. (tLt ?1 i
iir+r, 6Jt.lr \+t it4,t Jt t;11 eujlt Jdt

e/bl1 ,.i-Jr j ..rt+lt .jl(,,6, Ji:J trr,.-' },.!r v:';

!t;$ (r.x.y.r) ,>LSli4;lt '. -!t bl (y iiill #ti:Jl
je.,/itl .j* & j . J3l$Jl3 ' 'ilF JS.,-L rJ,ls

d bjq .yrr .$ i,r-< i+i :tl.dl (Metalolism)

;)l -.l.e r.r ;t"i V - o {Ll'r., t3sza*t.r!:Jt t&r)
 .Ua. ;,',..Lt jtll 1),e .iF U.q Y Jte-lr ..ir jr

. c,rl;!:Jl

,J .rt*t ').-ee i'V ir;)tlt et.qll Ll;o JJe

,jf51 . ,;tj.$) crl4". \i.5; ir,.rJl crj"Jl

itr JI ;g irr*Jte (dl . . . lJllrtr JUIJS , ,rS.fI
.\a .rtiL:Jt :lrt .J Ul.,:-l UJ. l&{-,, c,,t.dl cje .FJ

u F ,,-b. rs.i c,,V.,, Jl u.rfr klu g-.,(:.rJl gii
oir.jlJli, itJ,, dl 4V .isltr.j-J irQ d kll/
i.aJt .:,lt j (Mctoblism) t6[E {.re etsrlt
c.,jJl3 ,:.,t'riJl C l+. 7r1t F Jrts ,'ti :Utr

Jlr5'i.t-tt 4 t.St JtPll,r*.,)t Ol . i2VJt

*#.Jl ,)llCl ., J, Jl .t+ W .L.ill L "Jl .+Ju

,jt.tj & (c-li,) J,..*Jr ,;r l4j- +,',
lit *stl @.M.K) Jtu Jl 1 it,tJl .r[tJl
jbI, ijjl d J,.:Jl $ qu ".rUl .l^ JSJ . ( c,t ti-5

.iJi y' i.|r .rtsriJt
..rY&{ , L.Jl fl.ril-l J^, {,il tri:rt {,+ .uJ

l'

ti*) i)V ,n- uelSl qjjl ., .J J{!r i,jjl d Ut9

.r)1- .lsal; .J .l,rljll lhi:,-)l b.+ d^n 15 .( qilJ
r:r' lti .1r3 u* ,fu . r:i-lj :rJlr. (L J) zi j
V*t e,ilt rr+ Fi.ll pr.-ft1 ;Fif ) r4qu
ajC 6,:ut ii i JYr Jrr JriJl & lJlaj oartil u
U3;3 i:Ul .j" Jr .lt +t c.,El(ll1 \*)t ,!te
.L+ll L.rU gtll .,e.rJl JS7V i)Li *,:,Lf a jt;cr-,
.rl4]l 1 Metabolism 1;Jrrt+ ) tu* tP

uL'.sJl
b! il.ctjt ::ly u,J cll;St .t7 ,h 4
Jl ar p+U .:rJiJ l.rJl j "+ irtr..1 it:llJ JJ,.:ltt

Jrr clsGl +tSf .:jl5 jlt .rt Lr ra it till sjiJl

i:tll J9:j jl.;rl ,itr i{Ja:Jl c+l [5 . .ijJl .i +ll U.

i.r-lr ,+r* f--) .[:l UtiJl iJ]l eJl Jt ,elJl

..,-r 1.:lJ5l r rrl5l.1l5 r, .J4fl) $.i . .r,-19 J-t+r

J,tL+ t" . rLjl !i .iljjs iJiijl d .,.UI ,5a
,2V lor..IK,ilr J't^4 r$r.{:Jl 494 ,tl:.gJat
,lt!.r1*l ,F * . )ti4tt 1[:ll .;.l, j eIJj'ir'rt1

A'l ,"a - Y t :.r,Jl !r.rJ .rclJjjl ,".r4ll

J>trl 4V

,ft )1 ,51

,i el*) itl\ ';a ietTs) i-2t11

}-)! I Jyar.lt 'F b lj; ..;.&Jl

. J.r.u

j t..i

.Lorit t-.,rlt, .r$13 r1-.;Jl

i3illl JJ.r, ib*,. olA:'le i:L1j i+,i 'lj6J

irtJl ,.rl4rll Jl !r'J Jii tJll (JilJll



7r.,r 4tJP (c) irl+i ule .r$Jl ,13>l

f bj s3r.19 rJ3L.4 ir9*.)t c.,Ul.i iJ,t . *r

ilir +lfl . (c) d,!,t+ Ft i;sJt:,.i i:t2j dljs.p

.(fuv - ov2.1)t

r"+Jl ll.tr:-! ,)l Jl ;J1,.:yl ;tu .i.., U iitj!
dt i! UrJ,.L l+t*t tjl r i/i!*l|t *tr)t J*At jr)
J.r,i Jf J+{r ;rr JirJrlrJ,.ll 6}ai -L-:J Ji..l
*y'tt.L-$l irrJ - Jryl trJi ,Ftt j <.,Ut":Jl r,

.'rl"ltr rJl ,PV Q ulei:-l Q *.) L+ - rJJ

.rrrr.-51 & i!4l .2tsrlq rJl.r,.-l 6,.4 )3 e i41!l
. es29 J.el* ei ,.t*Jt

"fe 
J.u trS.;" .rt"L.. :rglt i,rlll d s* Jit

b# t i!-dl ii,iJl et5,Il gl.li:.I ,=J tt +Ult
rl.gl +t, Jt ,ftl tr r 11r...-l; u|r.alya etet1.lL<s.3

i/ .}lSt, ill,.t ll :r,.$l ,t+11,t ,J" {r.-r lt &l1l ob r
rUYt j ii-Ltl ,-,,rt+rl c,.r5i se . .rtrt,.ltsjg ir5..1

ftEttr i,*;ll irl.f \+Jl p-T gtt iLu gr.irl
.j ,JrrJf ,-t"Vl i) e"lJl Jl'-syl ii.l> 11,*le

J.-Hl iuJ irk5lt c.'t.r*,Ily eUi; pflt grty
. ( I tvA3 t tv. r,<.'"r, - Jat u-js-lt j'tiLt - +\lt
u.:1 dl irJ"+^U rl .r*tt $Ltt -il+t JS.i1l.. tir,
llr*:,-ldJ i'JJl ii.rJlr "r.ill +b lrjt I irl +Jt tdl
rJr 1tl!e,16 q.Urr i.,, t{4,*', frJ .rl+Jl .rfb
&: \.tlf:Al trti-r k-t3> & .g sz1bj

.te(r.Q.l

AV ,r - f t :-rJl .. y'l ,icllJl u,.t all

.irpl ,_, t+ . ir., ;ltt;r\t sW Jt zer. )u

..o ',z,, 
i,i;lt iJJl i-j ,.rls ijli AtlIJ irtll iJ+lv (j?- -. . . t/

,. 
.iJiIJ i-L tl ,l.Ltl j bUl V,f .F +Jl F:;ll il.,

Ul.; ..:beljl iUJ i.lL.SJl .rl.t ll ll.li:,,| J[

: i4}rL.t5 i,alr r, iB iil? obtfl )a4 iilj.u
.J.ry c,tJ..o ,* j?.t ,gltf -L.!:J J,..? L h"i
+!lt i+Jl & j;r gt tt,, .rpl 

'}>lr 
j ul3:tert

iii.rJl .:>l!>)tll.li> 2, . *l.t)l .rb..rtl lljJl3
(2,aD) ,-rlr.:r!l .I:l+ iJ,.L.ll e.ilt &t-l irFl
,r:I ii .l-.;) ei ;g . L qIYr Ja=L. el ,-,,rilC!e
d^rrlrJlJ .ryry'! g. tl ,-'j> ,l;>l t-j J" qrL,

(T.M.r'.D) 4t 1t.,14 f..., glj. [+ i-rgjl rl.slle

. g$t J7,at lf ,),|&JlJ Jbr9ll i-j ::!i Jl
;:tll cjl Fi,,:tJ LL Jlii c-li>J jLA{.| .rl5-, j ;,5J

c.,.trl.." l5 . g*ll,-.r. 3;a d irrrry't ii.r"rlrJ C o*
ir!, J,e plt # 0.M.r.D) 6j)t i;pt rr4 &b
e*Jl ea;:t-i "lr3 

rifl rJJ+ C FlJ r.tJl i-,,J|

. i#<+:ll :1311 13*1 V j o* Ji-3'J U" ki gr.rll

,..b2.:-r lt ltt -il3 .i $_)t Jta -f, C'lt
iLt, c.,rf !+ . FJt t-i lJr". j,.;-'i; Jl nit-.^
(.rrt{lr u1)5}5J]1 #t-+ tr-.,,r ., $rijl cU$
JIJSJ dlJl c{j5llJ ..,:,r*ll .r :s4l 6.* i:t2.1 .9i

*.r -,>b51)t iur il+l . l+r iisJl .rl.5rll ;r!;
. (ll^r

rrti-r) : qlLjl et+ll,l rt+Ll J.# iLh,.9Je
't-.j 

7$;21 !-rJ (rr.i-r: J-Jc U '/.\- ,ti.y.t6 -
arlrj (/..It,) J&4 rt+l .r$ j aq5.itt +!bJl .rt.r(Jl
.rrHlt g 3;i;l\ 1/...1oo - . r.f) JJ{ t{+ a,grrt r;i
jr (c) .r:rt* i; i irLi .E-, tJ rlJ,tl .j1\ ,.|.ul 4:
6Xrilt i; d .+rL ir[j C r i,-r^irjl ,-,"rJl z;

. :iijt JUll C !.t ft
,.E,-till c d,Jij.rJ<!l; rl5r ;l.ri:*l ir;r3
. .iJjJll Jer-l ;;Ltt ,;,]t e}"tr. d (.ryt{t
, ,ysljl j 1t^ll ,:,5;11 tr.;j iit+l irul i-j \r+1,
.rt{rll :r; [a,t.-aE, r<-ll i-; d,.LaJ siJi, tet

- o"jtiljl(l l+r g.trt:-l dJl i)lll lJ.eU - i.{.l;Jrl *
irj c.oli rr.U-J.rl,: . tJ"Ul k &f ,i1t.{J+ll dJ

l
u



,+lr ,'lJr rr$ Jruti. qi lfri {t"lt7*;e : lltc

eU ji.1t . ur".Llt g)dr litJlli .;l,+ V $r,
,-i3y'1 ..51:'.JJ +-!.Lll Lr-*l t.l"Jl u[r c,l.qJl

c.rl.t r.ll i.lW t&" f r.Sj,ll (TuotrfaromusPyrl) : g..\
.JU?:llr,lu /r P. ulmi) ,ty't ..-sLl.JT Jgl.rrpf6
U *tl:.rr .4 Yt G.PyrD *.bLJ, ,r,ji.lJ 4+l
. (P.r-nmi),|y'r ,**,! i.rtilt Jt"ltj +gt J,+Jt

Cd # rl*!r si; 0l -,;t*Jl c;rsl uJ : Lr.l
(T.Pri) d.-ii-U Lp.r,Jl i {l o,bJl Jl 6s1 gl"ll
:1 t* ,yt itltf *) dr.;r:.ll iJiill ;i (/.1 .) +lJ-
(Rust iJ,.Jl !-tL, r:.i j *5 g.tirrt + .E-J i[- ji

4i .ret$l C t{i"j U )i e,lt e-. ,Jr' Jl Mites)

. .rl.ra:ljjf:J1, 'ir,ftl "tUt
i*l ib l! rrlil it i ,,p .)tri r.l9 1,. 94 rl!

V:sF isjt<r,r ta:rrnLe.:l.r"Jl drlJL &iJl iiy't
.rUt llej tf Jl :ilJl , iit+lJ 6J.ilrll t^)UIr

rgr[*ill .;..all .rlq.p5 . \-. i,Ul; i'."Lll Ji,.rtill
\abil g'lp lzh* gc: U li^ i* c.r-i . t+. J<J

etb52 jl igr :J4l : +\)l ,j,./lg"Jje '>l,.i.,)l \l;)
w a € ,, oll Liujl iilll L{il bl .<-*.r -

olbl215 LtJl i.r,-e !r. *itJl J.r., ,.,,lri Je J3,atl

CE)ly rL:lJ rylj,Jl bJ*b +Jr! (.alriU-) +tJ
( i#il i.tJl rlsJl ljr $ ,)t Jylt g , $?ttll
r.l9.rJl .{rll .5.r1 t" lr*tt9 . k gg--ft t2l}l i*be
crLEflJ -b1.2)15 iirll :*E:"J - irltJl ::*all :-Jarl

. . q{-n,)l qll !t {:* Jtr.. ;rJ.Lrll ,.lyJt .g.tJ i.a:^It

eY.ur r.aE;1 & ,)..11 ,li'-l '^itl cir;f.-:;.9 1flt
LtJl a.r:5 J V,"'t, i.ri:.Il :etJl .rl-toll U lt'-Ll
,* & elJ,Jl s.re sl"*r+te lrun- go/J-f)
& lli}tr d ,41 >i.tJ-t 3.J1 +ll (Metalolism)

,ue!t dr btt/ Vt F .sJrJl y et;L:Jt, LJJt

:J)l,flr c.,:ll ar. - ir?Ljl .rL.,;iill - (+.Jltl) ++il
rti)r j i.;rrtetl .;.rbe;;lt ltir :l* jJ Jt-ll U^ iJ
Jl tt^r d, J+-l .ilj j .ptalt tr-t" c, .r.prl
it-r$'jrt ijl,. ,.ir":.t* ufrr Et;a gbs ettf
c,ltat $ ,E dl .13.11 .r,..rr.J +lrrl JJ'ufl tt<i

1..19 Arz.L.la. ,rl-L 1-,L':r!l - ilf\l - c.,t .:ll1

-eL.,!.rl$l .r$r,. !l l*il r-r..,$l cr.rSi.ril
i;U ue9 elrt ,f.rlrr;.i .h.!:"J J.d ){l. -'li-Jt
..ir lhr.:-l .f {4UJl irt ll Jt It U ;Fs ( U irltt
;. ,, J}, k rr.rlt ,r,+1r ,,i., i,! iJi : c,,L5lt

ltri:..yt d uu . rLit l.iti t rrs Jt qr+ Jt j)t
J'-dl df .-Sldl +,, Jt ilrjg Jdi|-tJ JrtJd,t
J,l*ll euy't Jtld eJB -q* rJ I ilelJt ,l#lt.r
. (ltvA3 lfv. Fr -.rE.r:-t'rl ,;,tJr 6...1r)
."fl:^! i,Jlill .r)>t-Jt u*: ggelt tb Jr:
*,?LJl *il| ,ljlJCl &LrtJ ,,rt.roJt ;t.u.-t ,t.t U
I q^o !r .:; Grq ,i-uj lji 6rrLdjt .rt.hlt pl, ;l.1+ .r,.:

.Jt Jl & OlJt .rt.rJriralt eVt;L lr, !U,
:.rti J:l* U Cfti SGll c*1 riJ . Cti:Jt dit-t,,t
(Panon 'ly'l ,-,5UJ| ir.ilSt.lJ.l Ui; eti;- u,*
jp (Ac.ulus Schlech tendali) l.r.alt ,.Str9 y clus Utmi)

ctltjs jy'l oll*, V ir5,*r ilrlJl ,,rlrat&ll .1tr-:i
: 
"[ 

t, igU.rJl
..il qrE:$ jlt i..-. Jl i,J+t ;rUr c,raDi : iei
,jr J+ u* uP JY {rr*Jl, Jf^:ll, .BI1 ..rtf}t

lb-:-l i^.rJ lc: . e,lt,ja jUJL, l#Lt rJ Jl+-!'r,
.i.:i3r d .;ptJt ;liLt - jtljutfJt- .rrJjt ;k+

.*$ :Jy, i/ .rsl r,.r slj,t cj,l *+t jlt ;r
i.jli. .r))L. )$b Zu-.r. .,;t^:Jt c,rrali : !$
llJr:-l rJr U ,J.r$ J>A- 1r. Uhi) ny't c.fl,rll
- U..-ca-U .- A.i\ t *J -.r-j,LJ:; et tj 5 j lleE a

-. 1c"*l.lUrJl - U.h*

AA ..,;a - Y t r.tJl ..1rJl .,rlrl {.r..lqll
I

I

ir



Jl \.* ) JJ..,.ll a*) L*y 6f1,.; t .rr Ulr

iliihll ;i E*lr.r . .L:ill qrfl L-.rlt .iylyl J, .r"J
g +-.rJ*rrFJl ,tlr.a*,-Jl ?lri:..tt c.-Lr3 {r
.!q!,-.rtS gi;r.J . ri.ut g.,l+ll 

-,. i,;g3.r .r).u.
sLl)l j ie\rt\t)t if *Vl c.'b22J't it r l.-../*r.r
rrl.r,r{J J,l*tl llJ*:-Yt J, iU. tlAr gtie .t*irl
{lJi Jp &l . tiJ-s:. €rLh{ Ut SJrr .*..rlrJl
lrb e *Li\r/lr f3+l +ll ql.ri:..h :\^r
..rf+&*.' '!r/it -l€\ flr^:rl JJ-{ '/.A, 0!)l
rlj.JJIJ r56Jl *u#Jlr i,.L;Jl Jll-r l) j$:. r I {

il5r$l ,t;a.Jt Jl L.i rrtre.,rtrl aO, ,rilr t*'
.itlr - d+l ,ts t;L tbt j ua-311 .rb3;jlt iLtJ

. lrlll .rl-r.a:,.;-fl Lii l$.:-i - JJ,.^tl
l;Jt.i lr.r.r Lrc c+ J.t*ll i$JJl dE,j+, Jl

+.Jl Jflii! . +,Jlir+frLtlEirr LJ[r j rt3.u.1

llJ*,..l f.-> ua)ar3 uatil fti gr tq{l Ar..3,llj

c.rbtJl :.iJ !.+lii dlJ55 l, irr.rlt i.tJt c;l.r"Il
c,I5Jt ,rhiLt .t{,UL ..rr+ltr :LUft i.-,tJt
.=j9 r9J> Jl LtJl iJ.-J !i i.r^:-lt LJ*Jt rr).rrllj
irrrjll LtJt .-vt & ii+lt ijt^ilt t";.r.lt .rY.r.lt
irjlrJl trt r..I +Ufl .LJJ.!I J:iiJ slet irlr . t+I.}
i/ i;,llJ .Lrill !-Jl d, .BUflJ ( ir^rlJl q.j$t

: g:llt
f.-'y , )E )J,.:ir4Jl rc.rte-p}l qti3J.:,l,rrJlr .-ra5- I

_*_f . )V )t=itJll
. /riv./

f+al1Jl rrl.qll; - 1

. /\qv^i
/ t q,ro / Sy , .tv u*)t)l rr.clJl c.,l.r.Jlr - r

/ tqrro/ iS-3. ri*r'l1Jl .rl.r"ll ,.frbr - t
Zeb/l ,l)t . r,:t*-L21l1 qU; l.tJr*: ,l.a.fr ,-rl5 _ o

. /\C^r/ _f--.y -.;#3-lt rGYt ;
. /tqrro/ ,Jt-,; - J$ r r.rlr"ll 3,rlr il+ -r

L:t *i . 6*r3Jl :l3)l j r.rLcell i1ti3r i,l4 - V
.lq^t/rq^r

V* ,9: , *IlljJ &18 gr3J i,..rLtl .l.rrrl iJlI
.1:liJl g-r-U \tiilt P t4

i,Sr ill+ (j .lutt ;U J.* - ,d'-lt,.i. Jq, i,l

a& c,l.^!ll ,,-a,i .ij', ,)o euV *rirl ::b21jl
rl,i5Yl gr g#* i.teE5r gtltz Jy$ 4tslt
rlj irJr.p.rl;llll JF iroijl c,,U:ll .r.i lii qJ.*
glj5J l.5ld1, r, rT -LJIJ irJtill al.WJl, . Cell

. d:iJt t,itJl
ij3 :l&j +1, ( :Jlill 6ts r l.il ,.[trltj
,*Jt tl arb | ,y ir+l-tt c.rL;iltJ Uilt et ^:ll
.r *.t Jlr Lfl1*) ,.-5!.Jl grjnr dl ntt
. z.1V)l t>|.r,:,a! :.i,ill - :,J+l - i.erLjl rl.rrll

J#t 4 i..::.L,| ,t&!t +i j -!-UJt ljr al

cr!.t;.t;.t i/ *J-Jt iE:iJlJ,l.lrJl * glltt
ltatl ereudr,Jft-i c dli Jtr \lijt €tr,y'l,,lu
dl el.J^b tl J-,Jl I t* e,t* l.i! : ;.tl ttlr,:at
!t l i; J<t W,51 o, ibts d.rea 1;4elt .t aiy
.-SL.J| .,rjt gt i.t*13 \r* e.'r$ l3l Ji ( i,lli iL.c.
Jlll &i,. j , i1... e$19 ,b ,FJ eltt-*)
iJl y.r &r,,,t g ,.i,tJ?t lgJt,lt J,t J 0tS,)L
e!c51)t &.Ur il* qi Jtrlr +t5 Clq d .rylr

: >tE iiri/l

,lrillJ .4J:Jl

A1 g.a- yt )&Jt uy't 4t jl u".t:a!t



ilti4l prr Hflrll fig&Jl lt*ni
nnrltill iiUlEnill

.5r1./l .t-.c . g L--11,. .:15; . g rg3b ,..rlr1l . r |lir.rt.r .l

4'ltt eli,,\|, i'\)t btj_)

. Wlt
. e*, J6,- J, b;"..1 & inlul i1.b j ul.u.-t - r

tzi;,u i2e/ ;Js b
. ij.ulj i.-Ll, 6;H/t ,Fl ii.r.. - I

*,l, k+j; .tr 1$l U intll eUlj,+ i7k;l - Y

. :;rtJJ i!3l1 :::1.,J1 rl5lt ,.5.up

. Cl, keji; -w i le.rll eUl.es &t...-l -f
,eUlJ- ii; C +illJl ;s-*il c,,l;p r;ei - 1

: b2J,t

{iLJt JJudl eu.p J$-l ilal : .irAl - 1

& bf,tJ i,9t,;llc,'ul3$l $.\ U3*r Jt J +jU.Jl

. :.Ift y c.fit;.!l Ja !7tJl
o3,.;ib d i;ftt *i : \fi| 'tys6* -t

. rtlv/t/6 g.rtr c,lq c".- .1Q5tJ .*t *
r*tt Ql*h, f A5.*.arr:, ir+Jtr JiJ-
g l-r>l )li'.| iP 'nrul ,y t rj*j& .F ,y
Lr.,, i*Lr ,Lfl if)l i;L.lJl .*rie.ut.l5 t4:Ltr

. dpJ.+tl 1$ +fl UtA,f i3t5l .-- it.-1

gr l.uL.lll; JJll irJ.+-lJ::JUt iiJ,rJl .;.rJi U.r
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