
~lwM~.>'t 
(Mad-cow disease) 

ow~ 6:f.'i' J\ ~.Jl~4S\ ,.~ ~ U:~.1l u'=a_;.J\ u,;a; 
~ ~ .dJ'J1hn ~ '-F' u\~1 ~' • ~ ~ ~ ~WlSJ\ 

.J) ( u ls.~. ~) ) ~.,J.,i.»-t ~ o~ ~ ~ USlSJ\ 

4 l~;; .Ji ~ ~ ~~ ~~~\ 6-- ~u-S~ .J\ ~.,J~ 

J..L..c. ~ .Ji ~ JJi.l\ ~ J..\~ u-- ;sl.Jl J..t&. u\~'J 

':' I .. .;~ Lu USlSJl JS .J\ &* ,. ..):!. ~~\ c)\ ~ J~ Lu ~\ ..).J 

4· ,iiU .J\ 4:J!•Mn ~ J\ ~,pJ\ ~WJ .J\ v•· "}n ~~ ~ 

. ·~.,.a .J\ w cmj wts ,.,~ ~,.. .J\ 

\jlj ~\.)A'J\ &a o.JF (.F ·~ ul1' w\.,F\ ~.)A ~.J 
o~ u.;--a:t L.... ~ t • • u'=a\,;c.~\ ol..-A , .. , ·i?\ 

'.' J:hn ~;Jhi '"i 'a ~ &t ~ (Disease picture )~,;.J\ 

• ~_;.J\ uni.~IJ t_)\ U4ll\ ~ .J\ ~~ ,j\ ~~ 

.A .. ~ ~\ ,j:o\_JA"J\ ~ t.Jl.tjl\ ~.li ~ (J~'J\ Jli Ji.J 

~ ~ ~_,:A l...J ~\.,;c.\ ~...J ~~l:U.J ~L1~ f"\Xi.J 

~~~ 6A JS e) ~LA ~ ~\_; ~.ll ~\_; ~ ~ Jl~J 
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!,$..) ":1:'\.J ( Human medidne )~..,~-~. ---·~"~ ' ~\ ~\ 

. ( Plant medicine ) ~4ll\ ~J (Veterinary medicine ) 

.t ·lta.J ~~\ ~)_,:a:a oJ·61.·.,;;._n !,$~ li.,L ~' ~\Jil\ '~ 
• li:i o '·~ ~ o .... t.-: Lt \ .. J:< d ue. -.~ ·" '• .;,..J i.r." -= • "' ..)A ~ ...Jt-"'1 ..r,- ~ ~· • 

fl+-;.1l U.JJ • • .J' ~ ~\rl ~Ji...J i~~ ~ ~,Jl 

ul~ oJ:f~ ~JA i~ lfJ\ ~ U/.J 'lli .. ~\JA t) .JJSl.J 

UllS uu u' .1....;~ ~.;--J\ '.': .... ~.;a..cJ \,J.Ji ~~ 

~ ( Abiotic agent )~ .JF j...\&. J\ ( Biotic agent )~ 

UllS ~ \:U .. ( Genetic factor ) ~\JJ ~\&. .Jl l ;J:n J.t\~ 

~ ·~.;....~ J,.\,Jil\~ 4ltila1 J)l ~'~ ,,..u ~ li:tiJ ~ 
~Jl..llJ .,U.. ~~'I ~,Jl cJ.-...l\ ~ t.JAlJ 4Wa\l 

.4k. e1U' ~.,>&1\ [~ J' 4l. ~,14 ~,,... 

~J--1 ~' ~ ~41' 4.~ L... cJ.p.'l\ ().t .J/4. ~.J 
JJ~ .)1&-J Ji ~ UUJW u.- UP-A e~ ~ ,.~ ~~ "l 

.J' ~.; ":!:n , .. s.n ~ t) ~.¥ u\..~ '.~·<'j' ~"~' lS.P 
-~ ~ li~ ~ ~ ':':1'~ 
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4..-.J~ (Heterotrophic )~:w.ll .l..4AA UllS w~'J\ WJSlJ 

;~ w\ ~~' ~ ~1! 4-J\:.J ,;~ ~4-ll'J w'~ ~ ~ 

Jl ~,; J.~ ~.A~\_,....., ~\,)'4\ 6-- ~\~\~~I ~ 
t\ . . .. "~ .. f .. ~I . t\ .. .. . t.. tt • • • .. •. ~j • • • 

'}} I!IAJ U"""-'W ~~ (Jl ~.)WI"+"-1 4.1;~~ ~J oil~~ 

l-..J~ ~ ~ t oS wl ·•w"i\ ~~4 ~~ 

w\~ '.' J~ ~ (Mycobacterium tuberculosis )J.-J\ 

&t i j~l.. t..,pJ J.gu:a \j\ w~'J\ ~~' ui_,n ~ ~ '• ;s ·JJ 

($ ll\ ( Cercospora apii ) ..;bil\ ~J v'a~ ~L.44 ~\~ 

(Leaf spots )J\,;J'¥\ ~ ~~ ~ ~ oJp ~4-i '.'J~ 
~ 0~ l..\jJ\ ~ ~ J.ww'J\ ~} ~_,3\ ~ ~ ~ 

. ( 1 JSJ.) ~_,n 

(J\.jpJ\ ~~\ ~~\ .u\ ~ \,•<'iii i~ ~ ~ t..\ 

4.....:~ 4, .,~, Ji'-' J.;i:! Ji ~~ ,_.1 ..... n ~ U4lll Jl 

~\,;c\ ,)J• s; u-3' 4-J\$. ~ ~ wt.wJ'i\ JJUj ($ J_;; Ji t.o,...... 

n .4 h· ·.w 4 u·~ ~u\ .t.. ~, "'~ ,·I..U .,_J, u:1 ~ ~ l.d (.r-'' ., • .. • ~ ...,....-- ~..... ...,-- .. .. ,..,-

~W\..:ll\ ~Lw::a\ ~j ~ ~'i\ ~\ cJAJ · 6~~ ~~~\ 

J.-,lA ~4-ll\ ~~\ ~ ~ ($11\ Aspergillus jlavus ~ 

~j yW, L...... J\ J}J\ Jl ~\ ~~ J\ '--~,J~ J_Ji!l ,)_j~ 

LJt.4 ~~ 4SJA U;~ ~ ~ '/, r'~ ~ .!~· j\)L; f;L..J 
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) wL......!~\ l+l.JLZ \.~~\ ~\..9 ( Aflatoxins ) ~~~~~~\" ~~ 

~~ '":-'J~I ~~~ ~ .. u~~ ~ ~ 4-l\jt. ~ wl~l 

"~I iJ . ~~S~\" t'~ ~~~~ _,3 ~\ ~.J J~\ \1\ ~ ~~\ 

(w ;':" ~ ,. ~ o.4~\) ,.,~ # Ji3 ,.,..P.o.J~ o.4 .:;pfo. 

6---.a t~ ,.,jt. 6A (,.l..»l\ ~ ~~ ~ ~~.J _JA f'\_P.._J~\) 

· J U~ ~ ~ 4.,ji,2 ( Tr t ) "~ I .-:'1" 4..Jc dt.. · .:!L",..}.t\ (.,r ~ • • .. ou .J J- .. ~ l,i 

! ( Liver cancer )~1 

W.J~ ~L.....J\ ,.\~\ .U~ 6A .lStJ\ '-:-1-?..J ~_; ~j 6A 

-~~_;..a~l i.J.4 4L:U ~~ ..9\ ~~~ ~ wt.s ,.,_Jowl wL......!~I 

~J~J ~ .JA ~~ , oJt;m ,.1~1 ~ wL......!~I &.J 

wtj cllll.J, 11..9 t6 ~JWI ~~~~~~.ill 'Ylc ~ 

_;..ai ~~ 6A ~ ~ i.Sll\ ,.,~, ~ 4-J~ ~ ~~~~ 

~ t '-:Y ~ ll\ ,. \j&J\ ~ ~ JSU34 ~\_,.J\ ~ ~4ll4 4-J_J~\ 
~Wl f' Ji ,.,~ ~~ wLS ,.,,_.. "'i~\ ~ ~ cJ.l.I.J 

. [.;W\ ()A tJ\~\ ~ Ji .J\ ~'~ ~ 

6 

o b
 e 

i k
 a 

n d
 l .

 c 
o m



~ ~ .,;.JI ~I ~ J ~ ~6. .fo .J r1.J.J4 ~L...a 'il ~I _;c. I . 1 ~ 

~.fill~ '-.S~~I ~I.J.J'il ~ ~..J-A ' . ' .' ,. ~ ~L...a'il 

. Cercospora apii J4 ._..J..r-11 
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4-l,J~ ut ...... .JA ~ J! j' ,~j .>#- JA'J' ~',J u\ .JF 
~J \, : ·: ~ .J\ ~~' JL.il LA\ 4 ·• .n o~ ,.,J\ ~ i..P.o~ 
4..P , ;.~.sn ~lP.o,l.JlS:i ).Jl t'..\al .Jl ,;W~\ ~ ~\ J~ 

($L1\ .>-A';\ , ~.,w\ ,_\j&]\ \~ 4;, ·4 ~\_,.J\ ~..Afi uU,JW\ 

t) ~ ~ ~ ~ ~ ~ ... .dj,.~ ~ L..A ;~ 

• 1 ....... " t..i.ll:l 
~· .J 

J::J..'i t~ JU.. t'.,Hl\ oJ~ ~ ($ln .J+l\ ~ dGJA.J 

t.W\ ~li:f u\ ~ ~ ~ .;,. on 4li ($ln ~,jl,JoHl\ ~U.jl.&l\ 

·t'~ .J'J ~\ "'.,Hl\ Ul\~ uU.JS..t ~\ D-t J::J..\.J ~~ LS~.J 

, . • ;, ;1 ' \4'i<li o ~li ~u.n u~,l,.as.:m 4!~\ t'L.\ uii,Ji 

.lf:ti ~ ~ JJ~ ()4 oJ\~\ ~ 4l do.J&lll 

,.,$. JS t:h o.1lU tl.,gi...l\ w\ JS~ ~~ '~ ~ wl 
t'.J ,mJ wtfJ\J yl.J6;'JlS 4.:·;:h J.l~ w--~ ~ ~ 

. ~ oJ~\ ~\ ~t:w ()41 ,.,$. ~ ~j .;#.J 
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~~'i~ U.JY L. _,\ .;i.:Jl ~ ~.>& ~ u\~ .W 

~ 1985 t'~ J_,\ 6-- ~~,>.~ t,) Mad-cow disease --l\ ~4 

~ , .. , l'i~ ( 2 ~) ~j;. ~\,\ Jl.#\ ~ ~ u\~ 

~li~\ u\.S~ ~,.p.·..::~a.J\ ( Staggering ) '-' ·t· ·n '·A; h·:a\ 

( Loss of appettite ) .4 JC .tJ\ .W ~ ( Jerky movements ) 

~ 1·~ ~~ f'~.J. (Drooling) ~L.all\ ~ .;\~\_, 

\~~\..»as w\~ ~ 'i.J (Aggressive) ~\.J$. w\,JPJ\ 

~\J .4 l;\i ~ J\ ~L...wa\ ~ r) ~~ ~ j\ JW\ 

~ ~.J~ ~,. ~,;.J\ \~ ~jj..ul\ 4;"~ ~\,p~\ 

' 1't..11....a'-t\ ~ I. ... (. .. .( ' .. 4 !d,, i ~ \ \ .. 4.la.:..:i .;, _A l\ ~\ 
\:..___J I ~-:r- "":tf..,.......J..,.,- J-r= • \..,.--' • 

~\ ~\ u'a,>&l\ \~ ~ ~\ u\~ ~ u:a.JLl\ \~J 
Bovine spongiform) .;'-.~i#\ u--i u!'i!!fioo'?' ·~·i -..w~· u'i\ E_L....~ 

~Lalt.l\ .;lA\ J!J .( BSE ~ ~ (J~J (encephalopathy 

4 t:.~\ o~ ~ w-o ~_;J\ \~ u<2J;,.~.i r) J-4~\ ~\~ u! 
(j_p.\ ~~ 6HJ ~ \~ ~~ IJ~J t'f\ 'i) ~\._F~\ ~ 

w~"iLS (,$ .;i\ ulllLS · .'Y <21 l.f..i\ ~JJL4 wLS u=u\ u:a\ .JA~\ w--
4 l'i4\ 1 ~J JgJ+l\ ~.JJ.J ·~Ji\ uui~J ..FWJ u\jiJ\ .. ,-~ 

. ~I ~ ~JA ~ ~J\ ~~J.A~\ "~ 
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4.....,A4 ~\~\ l+--J\ u--i I' 'J~ ~\~~\ _,1\ Ji!'i.J 

L~\ o.l..-4 ~\j ~~.>--A~\~~\} (Infectious diseases) 

J~J u...i,J 6---:!-: ~ ulll -~~ ~ 4,j~\ 0~) ~~ 

~~.J ~~~~~ J~ ~\J.:.; ~~ GJI.Sl\ ~ ~~~ '::··-J\ 

GJl......S.l\ ~~} ~ JJ.....:i ~~Ui o'=~.;c.i ~i ~ ~ ~ 
~~~~~ ~~..)---4~~ 6-----A ~~~ .,1\ uyLi \~.J ( ~~ 

'.' J•41 l+--3\ u---i 4-t+~ Ji" W .( Slow infections )4 iJh:l\ 

~ JJ 1' ""!.J ~~\ ( Nervous system )u :·..WI j~\ 

u---i ~~ W\J ~~'i\ ~.J ~~~ 4.3~ ~~ ~~_;e.~\ 

~~ ~ ~~ ~~_;e.~\ ~\.J ·~ ~ .J\ ~~\ ~ 

J~ ~ w\~\ ~ (~.,.J\) ~~ .;\ w~)'l ~ oli.Jll ~ 

\~..9 ( Spongiform brain tissue) ul ;a. 11} ~ J' ..U u-l\ ~\ 
E_LAw\ ~4 ci~ o~\.J ~.J at a uA L+-t+~ ~.J 

Transmissible spongiform ) J'"-......lAIWol!tl.l J:Li.ll u~t..a~ii.__..,... u'il 

~L..S ~~ •. ::.A • .a.jla...J\ ~ ~Wa.J\ J~\ Ji..9 . (encephalopathy 

U.J ;1' ~..)---4 ~ lf!~\ ~ ~\ ~~~~\ .,1\ ~ ~u.. 

. ~ jJJI-I.J ;)J~ <!;:ii.J ~ ~ ~~ ~ t,) » 
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~&AJI a..~~4 ..,il)ll to-' ~.)AIL, ..,il)ll to-1 

wLwY"il Kuru disease • .JJJSJI' ~Jo4 . 
~"'/I Creutzfeldt • Jacob disease - I 'J' \iJ.JS ~...>-' 

(CJD) 
..,a~ 

wt....w"il Gerstmann Straussler Syndrome - ul· • M ..J:Ao Uta. . 
(GSS) 

~.JY.v 

wL...w"ll Fatal familial insomnia f',....._.ill f-1~ Uta. 
(FFI) 

~WI ~1.;,11 ~J,J'il) 

~~ i4'J\ Scrapie disease (<J+'~) ~.)'4 

~l.ali.J 

ui.J :t• Chronic wasting disease u.-J.all Jl Jtl ~JA 
; <"fl 

(CWD) 

J----#1., 
~ 

~I 

wiJ j=a. Transmissible mink E_L...A~I ~} ~.)'4 

~I 
encephalopathy 

~I t,) 4S .II.All 
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~ 1 ~J JJ~ ~\.,g ~ (Kuru) ".,g.).JS.l\" ~~ 

(40) ~) D-t ~Ja; L. ll.. "' 1957 ~~ ~ OJA J.J"J ~.J 
I J;J,;, o~ ~(Highland)~~~\.}~\ 4ihit t_) t...~ 

h J" .n ~ ~ ·~~ ~.J (Papua New Guinea) ·~~ 

~ .~ ,.) jS.fJ.J ~ ( 3 ~) ~ji.wa\ JW ,.) u 5:!:1':t· "43\ 

~~ LJs~\ Jl~ u-- ~.J (Fore) ·~.»ill"~ lf;k. ~ 

~JA .a S.uin J\)l D:H ~,;.J\ \~ ~, ,j ~~ ~.;. ~ 

~ JS~ ,.,_.\! t+.t~ ~ ~ \j\ f+l\ c) ~ \~ ~ ·~ 

~ • ·.,PJ t Jh'ii.; ~ J.iS CJ.ot ~..,...n ~ CJ.JA~ f+l\ L.S 

~ .s,n ~ '~ ~ f+lot ~ lf.l.t ~ r e ·~' ~J ~ 
. (4~) ffl 

,Jlla.JJ\ .~c) UJS~ ]15\ Jlih~'~ ,.U\ e,l ~..~ ~~ 
J 'jij:f (.$~ ~,JoAl\ •1•:·••.34 ~Jlj\ ~~ ~.,_.l\ JS\ ,.~\ ~.J 

~ ,.~\ W ~ ~fo..r~~ C.J~ ~Do- t+-4\ ~ 

~ J~ ~\ (JJJ M-l~ ~ ~~ l ':~&» .J\ ~J~ 
"' , , "t ... t\ • a."' • 3\ t • t\ " I ~ ... A t \ , .I: .... t\ " • t "' 

• ·~· ·~ .J"'"t o-u.,..~.a.n ~~ rr ut,J"""-' e .a ~.J 
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Lf...-& ~ ~~JS:, ~j~ 4,.;~·, o.fo ~ .li..t. ( u-S_,.!J\ 

t_) ~ t,) ~\fo~\ t~ ~ ~..J'~ ~\fo\ ~' UJ~ ":~~ 

~~(Muscular atrophy)~ t_) ~ ~ JS,J. 

~~ i;,~' ~ OJ~ ~J...&.,J (Dementia) o.;-S\olll (J\.l ... ii..t 

~ USl.. 'i} .,»oJ\ I!:Jhi··•J "i ~.;.J\ ui 4J.1l (Ataxia)u\~~4 

~ J,>--i JS lf;.i ~ ~l+.o t) u.,i,Jl\ "'\ ~ u.- [..tj 

~\ ~uS- iJJil\ ~J&...t (Rigidity)~ t) ~ ~ p~\ 

~\j..l\ ~ (Paralysis) ~L.:iJ\ J ,~.n ~ (Mutism)~Ja:U\..t 

~ Ji~ Al .,i; ~ ~ ;JJil\ ~~ .lii:! ~ o.,P.i:l...ll 

J.J~ LAl l,c-\.,t ~ ~1i 6!11j ~ J . ( 5 JS..:.) ~ ~ uA ~}l\ 
•~ ~ yl·.a-·1\ u~. ~.,p.ll\ .,, ~ ~Jh;·V:f 4lSl..t 4J,.p 

. ~'.F ~' .JJf-1& ~'-'~ f:UJ U.t ~\ i ~ ul\ ~\ 

·.,J.JS.l\· ~.)A ~\JJl ~ u\.JPtl\ ~Jl'Ja·~·~J\ ~_, 

~\.Fl ~ ~ w ~ ;~ ~ ~.,.>..l\ ~ .;,, o.;i ~ 

(.SJll :ltJ·~· u'~ cJ.J$. .llt.i. ~ uJU" ~ ·~ ;~ 

.bji.....w. ~(Vacant facial expressions)-.~ u\)il aJ ,;,,n 
.. .. .. :4 t. .t. .. . t • '.t\ ,. . ~ t .. fl'tl. u ... ~ ::1 Jot\ 

..)M 1 "I ~ ~ 0 .J-..4.1 ~.,.., Ji\ u- ~.J ,..--· "\&oW~.~ I 
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PACIFIC 
OCEAN 

AACTlC OCEAN 

SOUTHERN OCEAN 

PACifiC 

C. OCEAN 
:~ 

(}~~· 

~~ 

w · . ~. ·.11 o~l Lii:. o ··- 1 '\ . .:.-1\ • --11 _ 3 ~-A, -~ ~ ~ c.s-- • . • .. .>-:.ft"' ~ ~ ~_,..... ~ 

~~J ( o_;y...ll ~ ~~ ~~ ~ ~~ ~~ _;~) ~411 ~~ 

· :"il• i.a'•llo..w.u..ltW:UC , ... -~ :'j\1.~ _:b,u ·1~ ~ • . •• ~ •. ~ ~ •• J.l.l 

~ ._)'-'!JI ~~ (Highland) ~_;.JI ~1_;'11 ~ ~ ~~J 

~I ?_,.:o.Jl ~~I (Fore) "..;.J_ri\1" ¥ ~ ._,:JI_, ~1~1 ~~~ 

. (Kuru) J.J_,s..ll .. ~,;.;.Y L~..JI_jl ~ ~ ~~J 
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OM~}Y.I ~ ~JL: ~\~ t~ ~ 0.1:1~ ~ ~ .J\ ~~'i 

• ( 6 JS..l) ~;'i\.J 

'i ~-u 4 .,;,J u5J ~ lJ.t ~) w\~ ~tk.} ~.J 

~ ~l.i:l\ J.J~...J ~}~\ ~ ~..AI J.a ~~ 4Sl.......) ~;Jhi· "J 

4 ... ;s ·3\ ~~ ~~ U.J.JL.Al\ ~;a.l\ ~.J 4;~ t."l.Ll.w.'i\ <.)JJ 

. ( 7 JS,.!.) (Vacuum cleaner form of feeding)~Jf.Sl\ 

.»-i:- u 'Jth .J--i.\ ~L..&. 4.1 ~ ~~ '~ w'i '~.J 
( Fore ) • (J,JJ--il\ • ~ U:H o~'l ~,jl\ ~ wli ~'l\ 

o--s.l.J (Cannabilism) ~_,..J\ JSl ~~ UW.J\ L.S ¥Jo~ ~ 

ol..A ~~ ~_jj ~ ~~\ 6-- ~'l\ ~ f'~ ~ 

.J--i.\.Jl u--A 4y .J\ u\JL&l\ oLA ~;..... (.F f+U~.J ~ 

~ ·~~ u'lb ~ ~.J ~.;.J\ \~ ~ Ui~ uli~ ... in 
w wts DJln Ufi.l4l\ t)s:-~ o.;i ~ oJ..P..J ~'J c.)Wh\ 

(,J i ~.,.n (,J hi ·l\ ~...J • J.ai 6--~~ ~ Ji:i,n 

~l.a"/\ ~\~ u,.. u~~ u'ib. t,) J:t~ ~ 8 tl; ~ 
~\ u..- ijiil\ ~ ~J\.J -.Wl u..- JS ~ ... ~ ~~ 

21 t"• ~ ~ o.;&n o~ ~.J . 1982 ,.~ ~.J 1957 ,.~ ~ 

• l:A.a....)ol 2,500 ~ .JJ.JSll ~.)A ~ L.~ 
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JSi ~J ~ u~ rAJ (Fore) II I..S.J~I II 411 ~• u.a r,~l. 4 ~ 

.J~"il ~ ~l.JI ~ LJ.--4 ~Wll .J~I ~ ~ ~ (+:l)~1 ..l:l..l 

(Bamboo) ui.J.»-=JI ~4l ~L..a ()A ~wl~l ~~~ ~~) ~l...JI 

rAJ Jl,.ib"il i>.J~I ~ ~J. L?-l.....JI ~L...)I ~~~~I 

r-~ ~ u>A~ ~ ~~~J • ~~J ~yJI r~ ~ ~ ufi.J'~ 
~ .· • t.\ ... A -· Lwl ,__.\~ -'- ~ &.l.l bl uJ:a.lj -· tt....uc.l J~ ~ roe- . J r- ~ J . rf.A . ~ J re-' 

i>.J~ t-- ~~ t..S:UI ( Prion ) " uJ:!y,JI " ~ 0-- ~~ ~foJ 

~.J~L.. 4l~J. (..)4_;-.JI ~I ~ ~ ~ ~41 d:J_,tJ ~I~ 

• J\Al.a"iiJ .WI y\a...!JI .~ ui 
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~ ~ w~~\ ~ (CJD)y~ - !l#~-J.;S ~j-4 LA\ 

~\ j.J---A'~ (.:~ <)A ~.~ii ~)fo\ ui j~\ ~jA 
~J~ ~ w\~~4 J:.~~\ ~ ;.;iA.ll P.~.J ;Ji\:U\ .li!J Jr>~\J 

~~ ~ oJ.l&l\ ~J.J.z ~ ~\ r) ~J ~l.iJ..i\ ~~~ 

.lL.wi '.'J ·u; ~J (~~ u\~) ~ ~~ l!aJ.l:l.J 

W-.9 ·~ ~ oli_,!4 4JW\ ~ ~ (Corneal blindness)4l.;il\ 

. ll:li ~\ Jl ~Lw.t 

~ .J.1S ~} '.'J'~J 'i \~ CJD J ~JAw\ UJ.;t..J\J 

J~ ~ , J ~J . L.~ 70 ~ 50 ~ ~.;&1\ ~,>J\ ~ 
6 

~J . ( 1-2 x 10 )Jj ~ JSJ ~\ J\ ~ J.1i:f u;.,i;. i 4 

• ..)NCA ~j J ~ ~4i) 4 ~\ r) ~A; 

• • t(f • ~ ~~~ • - tt I ~ ~. \ . t:. ~ 
•·.a~ u-'u ,. - ~'J lo.&.ll '..;--J 

~ (J,Ji.l ~ ~A; Ji ~ ~ ~,>J\ 6A CJD ...!\ 

c.:.a"i~ . __i lAS "J' • J\ .. • u> • ' ~ • ~ t\ , • ,, ,•u ,_ "13.. I ... & ,_,- \ \ .. ~~· \ . ~ ..,.. ~ 
a Ji~ ,.~\ t ji.IJJ (Corneal grafting) 4 Ji.;il\ ~.;-:1 

Human)~\ 6.J--t.~ Jl»! w\J (Dura matter grafting) 

Pituitary ) 4~\ ~ .L.iJ\ ~ , .. :<'';' · u.J\ (growth hormone 
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· I i ~ · · 1.:..~. ( Fore ) II -~ '1 II ~ Jtibl · Jib . 5 ~~. ~ _;.c ~ ~ l.S .JY"" ~. (.,}4 ~ 

o.LJ A-S _p.ll ~ ~w o .J.illl ~ ~ J II .. ufill II u:o ~ ~L..aSU o _p.~ 

t.!b~. "'.!'i .6,_ji ~.J.J . ~~I .t..hyJI ~~~ )1 .4.l~J ~ ~ U:t~ . 
.U .J 41WI ~I .fo. \ l;j~., •.J ~ ~ u,.. .J.J~ W 4c-I .J JljL. .;,j\ 'il ~I 

~ r~4 ".:ju .J J.:ai ~ o .J.,-11 .~ ~1 
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~ ~L~ ... hi (jJJ i....W\ ~ ~;:~ _;~~ j..o oj~W (gland 

.bt .~.m ~; ,;4• .,, LJ,Jl...n ~~~ ~J ~ ~,;.J\ ~ 

~ ~...;--~ ~ ~~ 9-\~ &- {EEG) ~ ~Jfil\ 

. ~ ~Jfil\ ~)\ J..al ~ ~ E_L.J 

~~ ~ Jii (Mad - cow disease) ,AJ\ ~ ~.)A L.t\ 

~.)-A.J ·~· ~.J--4 6-t JS ~ ~\;s:.'J\ 6-t ~~ 

~.;---t ~ ~ ~ ~ ~ .~~\c) (CJD) "'-:Ji&J" 

·~ Jw.1....:i c) » ~ 

.; a1n ~~.)A ~'..P\ JJ\ ~ L~ 1985 ~~ ~ "tt«! 
. ~~~ A'i' c)£ 

'.' 1'~ ~ ~~ ~\.,P'i\ 0~ ~ ~ 1986 ~ ~ ~ 
~~~'i' ~ 9-, ·»n WM;J ~L..a.n ~ r.)J fo.'i\ 

6----:HJ ~ ,J.Hil\ 4 .~.:J\ ~ ~ ~~ ~J 4J<~iJ'<'i' 

~Jo4J w~~\ r.) (CJD)'-:J~ ~JAJ (Kuru) "J~" ~Jo4 

~J ~~ '-:J4w\ ~J . ~L£'il ~ {Scrapie) ·~~'i\~ 

~ wl Jl ~~ ~ ~~ ~j 4l·i, .n ~4·}i\ ~l.S Jl ... ;. u\ 

~ ~.; .n ~~~..F) ~~'i' ~ ·w~'i\" ~..)o4 ~ 
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~ L..&S (Kuru) .,.;.,.sJI ~~ ~·~~u o.fi:v.Jl u"ai..F'JI . 6 ~ 

~ . u"a;.JI·.·: u•: Ye-ll- .1_,~ ~ t.SY~ ~J~ ~-' ~ 

~~ ~ ~~ t....l ~~ ,:;1~' ~ ~_,11 ~~~ ~ t.S)al' 

~ •4l:JI 4)l ~~~ JA.::...'J • u.A·:u~l ,:;1~1 ~ ~)I ~I~ 

J..:d ~ ~I_, ~~ i .fi+.JI ~I .J' 'il ~ ~I J ~I ~I .la_,i.. 

• ~J&:w ~ ~I_Fi 4-Si ~ .JoA 
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~J~'i ~~I rt....l:.ll ,.:~ ~ ~,jl~ jL:. ~_,1... J_,.J;. ~ ~l.,;c.'JI 

~~ 4~ \;.•,)~ u .)-A:/ L....:i r&l~ • ~4-a ~ J..L.a:J4 ,. ~ ~ ·~ 

. ("Vacuum cleaner" form of feeding")~~~~~ d;<.ll 
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200 "l 

·; -·-· -··- --- . r ----

:%< i ~ -':'1. I 
i 
I 

8~ 

:.~ ) ~ ~~_J. 1982 ~c_L ? j 1957 /~c) ---~yJ! -...il~i 

t ~ ..J' ~ J ~ J _)_,.si\1 ...r> ~ Y A _p1 w'G'il .JA ._:j4! _,11 

2, 500 t-1 LIL 2 7 ~I ._:ji:...,l __,:JI ; ~~ ~~ .) I~ _iJ 0;1ill ~ _;.JI 

'~ _Y--i- ~J.s ~bJ ~J~ .b_,J ~J. '"WI .y ~pi l..lj 

~~~ ~ ~ .).S \.... ~ ._)1 ~J? ~~yJI I~ u.ayJI ..ll~l.) 

~L....::. 'j I ..:..:. '11.::.. .::.~ ._; '""'~~':t': ~~ .c.!; ~* ---1 _.rUll J '-~ _;.JI A...... I J..l 

~ 21~ ~I ..;>_rill~ ._;~1 _JS\ >:.~ J- ~;JI ~ ~_;.JG 

-..:...:~ -----t-:' ...::......__.,..3 __,-JI ~ ;--'-L ~'"'~ \t)6_2 ~J 1957 jA ;_yil\ 

- ~~ 1 ·'ll '"l.J:.'jl . '",'.11 ~ . J~ 
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~\..)--4\ J..-S (.) lc; ~~\ ~~ ~~\_;J.l\ 6-A , .. ,!~ Ji.J 

lf.-J\ ~\ w~ ~J-4 4.;! L4.: u1'" ig. H~l ~LAJ.l\ ~~~ 

"~U..J:.;:J\" ~ ~\ (Subviral pathogens) ~~.J~\ 6-A 

~ J.S UA ~~~.jl\ ~~ . 4;ij"is;:J\ ~\~_,1\ ~\ (Prions) 

30,000~\ ~_F.J\ 4....Jj.J J ·.0~ ~~.J ~.J.): i.s_F.. j---4 

ys~l ~~~ .;y.o ~LS rj-.S- Prions _j\ • ill>! .J . w~\J 

.J L4fo.~\ .J ~~.J~LS ~~~ 4 .'.' · "ol\ .J \~ 

I.Jj.;Js;:J\ .J ~y_;hi!l .J yjli:JI .J 4· "'JSJ)I .J' l.Afo..J~~\ 

; JU I A ~~ Ll .~ ~ .iaJ ~ ~ ~i.l.l . I A :\ . j lA uC. J ~ .. ..r .J . .. .... .J..>: .. ~ ,... ~ ~ J 

L...J.,.U\ ~~~~ j---4 ~~~~for&-.;~~~~ 

~~~ ~~ ~~ ul\jLo.J .DNA .J\ RNA f1.\_,.... ~.J.;a..JI 

~.jl\ ~ ~_,1~\ ~ ~ ~~\ ~ .J f1-WtJ\ ~ 

4.,j\ J.S < .. ~ ~-'I ~ A' A •• ,, ,•.c. 4.:..\.:i..J\ ~Lo At ... ,, • \ j\ lW\ 
~ .. ~ ... ..,.~ \..r ~ u t..r 
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. ,:,;l......:J'JI ~ ....ri:J' w~ ~..}A ' .'! ~ .. ·r~t.-'11 ~'....>-'=-' I 9 ~ 

~\.a....Q ~i .>A .J (Peter Hall) "J-" .H." / ~~ ~ t.S ~~ i .J.,...ll 

•.).,.._...tl. ~..>' ~'....>-'=-'t.Si "'-:fk. ~ w' ~ ~ w~ ~...>-­
~~I .t:.. .. ·'I~ ...JI ~' ., .AJ ~-~ ~-'1 .. ;~1 . _A ~~.II .. ~.J '..}AJ-- • • .. u . . u-.-.....o ~ ~ ~ 

~~ ~ ...>.ll~ ~ )W ~~ ~J o~'il ~\.ijl ..l:.il ~ y.foiJ u-4l_;e'il 

.~~ uJ~J ~1_,11 t.S~'i .JAC ~ 1996 
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25nm lA_;W "':-'~ ~\j ~J-4 ~ 6-A c~Jlll J.sl.i .1 

lOOnm L...A_;W "':-'~ ~~j .Ji (~~~~ ~ ~~~~}" ~J-4) 

. (CJD "'":-'.fa:" ~J-4-J ".JJ.JSll" ~J-4) 

~.J RNA ~ ~ (.S.J~ ~~ (.S\ J..?..J u~\ ~ ~ .2 

. ~}J\ ~DNA 

......,_,\.J Ribonuclease III..J\.J Ribonuclease A ..J\ Ji,A) 

~ •L ... l\~1 f"~ J.......S_J; t o 4 Deoxyribonuclease I 

• ~_J.i ~~i 
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Ethylene ----1l.J ~.13\.;L-:i~.J ~JL....,JJil! f'j...J.t .8 

. ( EDT A ) diamine tetraacetic acid 

~~ u ~~\ ~\ ~ c:_,\ J+J .w . Ufll..J,Jill f'.Ju.. .9 

;~ oJ....Al ~.;,Jil\ c)~~ (.S~.J em ~~ 
, ... '-'" , ' , .... 6b \j} ~~ ~\~} ~ \.;Jti J\Jl.A u\,Jlw. 

~~~~ 

: ~j.l~l ~LWII 

(.SJ~ ~ ~ Ji.,\J 4.l.t ts,P.. J,.PJi' ~~ ~ .;Jti .1 

. ~ u'i1 ~ ~u.. ~Llil.J ~~ ~ 

L-y:..\.J , u\~ .J\ ~ ~\ ~ 4.1~ ~~ o~ ~ .2 

.~u\~ 
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~L.i:ll\) (No inflammatory response) 4 J:~\ 

~\~~\ ~~ ~ ~ ~\ ~l!:l!\ ~ ~~' 

High)~)~\ tL.....i:i.;\J (Redness) j\~'i\ ~ .U~tl.J\ 

o (Pain) ~\J (Edema)~'i\ tUli\.; (temperature 

~\ J..: ~L,.Q'i\ ~ J_J:i 'i ~ 11\ ~.j3\ ~_;.J\ '.'1"' tl\ .JiA: o5 

0 ~J~ ~4\ .u ~ 'i.; .u ~~ ~ J_; 6-l..fo 

~L,.Q'i\ ~\~ 6-t ~.;Sl.J\ ~U.;~..,W"'i\ A J'e. .)~ 'J o 7 

0 ~~ ~l.wJ~ 

( Pathogenesis) ~~ J..J .~.j .;.... t) ~ -!a~~ .8 

~u ·ud J\.,._...l\ J .. ; ·~ (LA.J#. .J\ tJ.;,,n i,;i ,.,_,....) 

J\,_...l\ Jleti· "4 .J\ (Immunosuppressors) ~u..n h:f:'iin 

~'J' •• n .J\ (Immunopotentiators).d.,c.u..l\ ~ 4::· utS\ 
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(Thymectomy )W"'J o .. ~n o~ Jl·aii· ~r\ ~ ~j ~ ~ 

J\ X 4 Jh~\ J\ (Splenectomy) ~,Jl , hl\ JLA0 dOll .J\ 

~j ..,'7 '-· _;I (Cortisone) 0-J..»i ~~ 

Inclusion) .,\.J ~n 4 t'1 · .,~\ (.)fo u-3\ ~ ~~~\ r.; j:.fJ ~ . 9 

• ~L..t.J~\ ~ ~ ~.b.; L.. ~ ( bodies 

4 .::. a~ n 4, ... i~\ ~ Jh.j l!aJ.l>. ~ ~ ~~~' (.$ .sjj .1 o 
. ~~ wu .. <. • iJ • ,.,.._. 

L....J\ . t. . ~, . ... . t . ~ • t\ • • • • i . .. .. Lou 
• ..J--. ~ ..;---:-• ~ ~..)A u ~ ~ 

(JJI 4:+S ~_,1.. JJLU 4l.:ii (Metabolic disorder)4-o~~~ 

..)A'-1\ wts .Jl ~""1 cll~ ~ ~ w ~ LA4\ J\ ~ 

~.jl\ W" ij ~ ~~ ~U\~ JS ~ ~.;.J\ JfA1 ~~ 
.)J.)-A t t ~4J JS..!. ~ ~..J J\Jj; J:tli J$. ~ ~J 

~'~' ww .J-lJ . ~ ~ ~ ~ .Jk. w ci_,n . 
. JW\ .Jk. L..s yJ....&.t w'2~ wL.S L.J ~.>.tl~~ 

31 

o b
 e 

i k
 a 

n d
 l .

 c 
o m



~~ ~'-';.,S !\ lAj~ ~~ ~ ~\..9 (Herbivorous) ~\ 

J~J {.J~ cllj (~Wi:.~l) I.S.;i.\ ~U\~ ~~ ~ ~ y~~~ 

~~~~~ 6---4 ~ '.' ·71&l\ ~1 ~4'-l ~\~\ ~--'-_>.J\ 

~J........: ~ J~~\ ~ ~_; I.S.ll\ yl<"il\ J\ ~J.lll J~ '~~~ 

~ ull' ~~~ ~L!J~·n ~~~ ~IJ ~ 6~ J! ~~ 
wb ~~~ ~~ ul &!J~' J-A ~ ~ rJJ ~~~ ~J..;: 
~LJI . ·- t\ • ..=:c 'I ~w ..i_~ Llj\ w . . .:;. . t\ • • t=: . ~ u---o -~ ~ . f'.;- ..J"""!"' u~ r..,;-

f't hC.J f'~ ~ ~ ~~ ~~ ~ i.Sft.~\ ~J_}J\ 

. ~u1~1 ~ 's : ~~ ~t.u ~b ~Y ~ rJJ 1!1~~~ 

~~ 6----4 ~u1~1 ~:w 61 ~~ ~~ J~ J.S.J; t.u.J 

j~~~ ~~ u lc;. {_J\~\ ~~~(Carnivorous) f'~\ 

• . • t\ . & A t:. l\ ~JI :& • t\ • • I A-: ·~\ ~ L..J\ ~ l..J\ 
~ ~ ~ (f ~ ~ "1t"":' (..J: .J ~ 

• ~ ,lj • I . ,( & • ~ • \.1\ ~~ ~~ & ~ Llj\ • I " . t ... w . ~ w u--J .J ... r ~J ~ 

Jl .... :ii'JI ~JA w~ cllj ~ Ujt.s Ju.f:JJ ~.li ~~ ~4111 
{J_JJ ~~\..9 J~ :UI•i · u~4 ~J~~~ (.ft.J; I.Slt\ ~\..b;.;:JI 

4 1'Jj ~ ~ _;~\ _;j\.J.l.J ~~ t,) ~.;13 ~~~~ 

~_;:a\ ~ ~J . ~~e-li 4J\ ~ ~ ~ ~ ~~~ c)A 

-~' ,.,:.n ~~ Ji.. J.Ju:i ~ A'il ~ wli ~j Jai 4..ll 
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.J-A ~~)i ~.J ~' w\ ~ ~ ~ ~...J 

~~' ~ ~\ w~ \~ w\ jl "'~ _;,i;, ~\ ~b. 
L_4S .,.......J '-""'j.jl.j:'\ lJ A ~\~\ ~ ~_;.Jl d.:~.,!~\ 

. ~.ls ~~~\ 

J~~\ ~~ . ~;.J\ ~~ ~ ~u ~JLl' ~ 

~ w~\j 4J u•;i)i L-.1a~J ~ ~ cl~ ~t! ~ 

~ • Lt,Z t~ t.'A • 'i Ji . t.t'&t\ ~~ • Lw.,.'J\ • i . ~ .t\ ~~ u..J r..r- ~ ~' ~ . u w _J .. .. ...)" 

~ ~ La\ ~.ls.l 4.1 J! \jl ~ &.t.. £t~ ~\ .. ~.:. t\ • • ..... ~.. ~ ~ .J.;--UA~ 

.J--lJ 4l ~JA; ~J oJJW\ '-P ~~ '":'~ 1j1 c:~J'i~ ~ ~ .1! 

~ 6--4 JSW34 ~L.:i.\'i\ ~\ ~ u. ~ . ~\J ~.»1 
~u. uU_,l..l\ LJ\.S ~ lA.Jli.J ~J'J\ ~ ~,_p.l!\ 

. .AJ\ ~ ~,)'4 ':: 1 ". ~ ~ cr..Jl~ 1!.1_,1..3\ 

o J1 ~ ~4\ 4l U.A 'i u. ~~ '='1' •• u"i \.fo.lJ 

L..s iJl:aa....l\ ~;~ ~ ~ ' '·M1\ '.•·"1\ ()t ~l 

L..JL4~ J.fo 4a..t t :" clljJ ~ \,;----A\ ( Bioassay) 

Lllb\ r ;, .. Yo~ ~.JlJ~ J.fo J\ ($~\ ~ J 

f-AJ:u~J 4-: L..&.l,;jl\ J ~~ ~;\.lJ j...ls.4 ~~WI 
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• '\ .1,. ~ 1 ~ ~ ~'•'\ :i. J £·<" ~~~to: ... £u • ~~w ~'-~"" .J ...... ~ ...;-- ~· ~· .J Jr> • 

~ ~.J-4 J.J.l 6-A f'~' J:\~1 ~~ ~~ ~ "'} clJj ~ 

_.,. I.S~ t)la\~ ~ ~\$. ~ ~ ~~ ~~ 6-A I.A~ 

·~ J' ~t..,\ 

~.>.~ r.:;\ 6--A ~)I ~ ~ ~ L1\ A .;,!~I _J 

r.:.,\ ~I ~.,;--...ll ~.jll J~\ ~ ~ ... 'H\ JS ~ u=u\ ~ 
'i ,;;cl &-- JJi ~ ~ ~~. t~.Uj ~ J_Ji; ~1_,3\ 

J~l ~I ~J~I.J II Prion II ~ ~ ~~ uAfo.J ~.;....31 

J' I A tll ~ ~ ~ "'}\ ~'I\ ~\ Jl./'-JI UA ~~ Jl:ilj\ 

JJJ u---i 4;_):; ~_,1\ ~ ~ u-d.;-J\ Jfoli j\ ~~ ~_jl\ 

• l.w..t..U\ J L.....i) ~ '4fJJ.J\ I.S ~\ 

I~ ~~ ui 41 ~~ r.:,\ Jjl I.S ill J\.,a. 'il I.S I ~ .J 

r.:_,L..a.r~\ L...:L.,QIJ ..;---i.:JI ~ '-""=J-4 ~ ~)\ r.:.,\ t~.,.J\ 
' ·tu 't"- .Wi t.w... . LS (CJD ) ......._.. • A ... ~-'I . . £ u . ~ l.s- .. • w '-r'..r--J: ~~ ~ ~ .r-: 

aJL-,.!,~\ ~L.J\ ( Epidemiological study ) 4iY_,!\ L..\J~ 

4;~ 4J:: 111 ~ 0 k ~ ~ ~ ~J t..,..n 

Prion ~~ J~ t 'iJ ~a~\ (Cause-effect relationship) 

~ ~u... J ~ r.:;L.wJ\ ~ ~ ~ ._AJ\ ~ '.':•u.J\ 
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L-A~ ~ , .. ·;i: J: ~ w~~' u-!c ~.;.J\ ~.J 

6----~ ~ ~ ~\~L.!w .J ~~ 6-A ~w.J\ c.$.13 ~ 

~L.A ~ u----i ~ J-4\ ~ .J L\~.;Sj ~\ ~~,n 4-.\,;.13\ 

4 J'. Din JJ :i aJ\ 6--t ~.J ~ c~\ 6-A ~ j\ ~lwa\,;JJ\ 

... 4 ·'l".. .. . . li..!a~\ • . ~ ":';~ ~~~ ~ 

. · · ~ · ~ " · a tt . t:. ~ cl!t · \ u.21.\ W o..J-1+ ~.)A .. "' t.r' 'iJ ..;-• J- (J • 

.J i.S ~ '-J\ UUJLS.l\ _, w~'i' uA ~ a ';:. "J\ ~' .)A'i' .J » 
r) D-W .1i ~,&1\ t. iii<; ~ i~ i .;i ~ ul£ c,;J\ 

['iii ·u\ uA lH!\ U~\ .J ~\~~ Ll.J ~ ~Ull\ u\j 

u\ 4 i;i,i . Prion __n 4 J'e. ~\ J;~ cr ~ ~Lt\ U..1 

' . uiJ L-. Jil ;b; ~.J i.S~ ~b ~ ~ ~,;.J\ ·::ua•n 
----l4 W.J..)Lo'l\ DNA .....l\ ~ u~.JlS c.5j,jll\ uA-W 

RNases ~ ~.J~ RNA ..J\ ~ ~ .J DNases 

t..~ a. ·'Y' _, ( u .v. ) aJ1 . ,i;1n <..!J--A a • ·"·'i' _, 
~L...~ J (U .s ) 4;:a~ JJi ~~~\ J (r -rays ) 

( Gluteraldebyde ) ' ;•.13\,;l:i~ .J ( Formaldehyde) 

~ ~ ~~~\ u\ .J •• wJla..Jl ~\ EDT A .....l\ ~J-4 .J 

~l . "1'\ 6-a...J s;l J\ (Inflammation) ~t+m l!t.J~ c.5J~ 

~L-...\ ~\ L..\ ~\ ~\ ~ JJ:i J.i (Antibodies) iJl.4.. 
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~u..n ul..,jl&...l\ J~ LaS w. ~\.)A~\ u~ u.- ~~ e~ 
~ Jll....a3\ u~J~ Al ~ \~ Prion ....J\ w\ l..\ J ~!A 

• ~ o\ •. _i 4'6 1;; .·~ .LL .. t\ ···-"A " ....)J c.,r sJ ft.r u,..--1 ~I 0 ~ 

'-:*~ ~ 4J .J prion --l\ tf~ c) ~~\ ~~'i\ 

A\ DNA u.- ,. J.t. ~ E.JJ.>.I ~ '~ wl ~ ~ 
DNA u--i UJI.A ~ J~.Ji tr~ Ji t...... J1al\ Ul.._,..,.JA~ 

~ll4,4 ·'u ( Nucleotides) u\¥,J-:!lS.,Hll\ ()a~ 4.1 JlW\ 

Prion -l\ .; {"~ ~ ~ .~ . Prion --l\ ~ ~~ 

- _n... ~~' ·~. _i ~ .•... l"!t .tAO: taw\ , .. J~."! A' . . u r.r •• ~~- .. ~J..)# 

"" ... ·-­........ 
·~·~c)u~~~~~, ,J~J 

~ ~ ~ ~J\ 1996 ~~&. &-~J t) ( Science ) 

~ l.. Prion ....l\ w\ U:!..P-1 ,.~ ~ ~ (Glenn Telling) 

Cellular prion ) ~JW\ ~ u~J~ \)A ~fo ~.J~ 'i\ 
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4 j1 , !It ul ~~ p r PC j.GJL...: ~\ J.4J:l -5 ln .J (protein 

Conformational) '.. ' , _jl . ail\ ~ A~'\ . ___i • .. .:i ·~\ ......- ~,;'--,t,Q&,, ~.,;.,- c.r-~ __, .. . . 

4 ·~.;--:m 4 J' .c:- ~Lf.j ~ lf.jfo ~ ~j .J (changes 

~..)--A ~.J.)l ~ (Jk. ~J~ u-- t •'~ I •t 

· P, PM; J.-)4 4\ J.-J:l ( Pathogenic isofonn) 

( P, psc ) ~~ ~J,>.J\ J.Ji.J ~ 4Jl ~ J........i.J 

cUll\~ ,•J' ... ,.JJP-~ ~ ~..Jo' u\.~ c).ll j~w, 

4>h , .• ~ J s.~ ... 'J ~ ~ 4-ati (J.J.al\ t) J.··i· ... n 
~~ JJ , ;Ji ( P, PC ) ~ Ji,\J Jli..J\ rJ' · .J\ ~J.,Hl\ 
, .'J . n t.1\ J..Ull .Jt .. ..U ~ ( P, psc) ~~ ~i)·~n ~ 

. ~~ \l...fJ 
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