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. S ^ l l & OJJ3 j i J i i OVUJI ^ U j . R . Q . ^ i i i j l . > 

^ J ^ S ^ v t ^ i j j Y. > ^ ^ ^ ^ . r 

. 4 l l u £ l (jc. AabUli AalkJl o l a j j a 

H y p e r g l y c e m i a - G l y c o l y s i s - D e n a t u r a t i o n : t > J ^ ^ - a u J I L - T 

^ o ) J )>uJ | 
^ U J ! 4 0 j j J , ^ A . + ^ J j y ^ r + . AiUJi J J ( j ^ ^ , ^ ^ ^ ^ L U i _ , 

- c f j j l l S j L S TY . . 
A ^ l ^ U J I ^ ^ M , , ^ ^ ^ ^ u (!) 

^ ^ J ) J ^ W o V l o ^ - V I ^ ^ - Y 

J ^ j b u . V I o ^ U J J ^ u ^ t - - ^ ' J - V l ^ i > o ^ l 

> t>ljA]l ^ UlUlVI <iui ( J^ t i i J l ( i ) ; J l c _ r 

A j i i i j j j SaU 0 j b u c b S iuaJ l j I ja , 7 ((_jj 

.Ajll AJLC ( j ^Ua loV! J j l u V 

J l . M t 
( > L i p a s e j l ^ j i l j i i b c b l j L ^ J i o ! j l ^ J* ^ . ^ 

.AjjaJI SJUJI 
. o J j S i l ^ l i i l l Vl ^ U , _ <11,1 ^ ^ ^ U a V I c i j c . Y 

o c V iUi i ^aidi i ^ ^ I ^ i u * i \ i ^ U i j . ( j i s u _ r 

** . s (J^iilLl ^A^LL LuUUj J j l 

j X i i u ^ l ^ J 4_LjJ 

M t j j ! j u s JLU / j ^ U j j l i ^ l J j c JL o , / j . i J ^ i i t J (j^jtai ' at-ilr. / j j 



s s ^ 

^ u j b k i u a JAP 

JASI : SJUII 

(^jli l l / J y t f ) 

(Y /Y . U ) c ^ M ^ 

Y . ^ « / o / Y V ; 

CP 

( i U j j ^ 

^ AIAo O ^ j ^ j j j i l l fAl j S i ! J - j ^ r - J 1 -1 

a, 

OJ\ J A 4AJL 

j l y J u l l J j j j a i l 1 > ci j W ^ OH j j j i l i J ^ j - U J J ^ W 
I -1 

dj ly i l i l ^ ALIo O ^ J LSJJ*11 f^'1 C ^ 1 ^ - Z 
\ -i 

jiUall 

J j j ^ a . A A ^ S A j * / i . i 



) J L u c ^ l S j b l : JUei! 

((^Jo-IjJIJ^I^^OJ! ^ l i jVI 

J L u ^ I S j b l : 

j l " r bu : j j^JI 

OJo-lj. u b r H TR> iJLC 

( 2 1 3 J) I : 5 alll 

( ( j j l i l l ) ^ I j j J I cUxiJI 

( 2 0 1 5 / 2 0 1 4 ) ^ . U J I j » L t i ] 

r 2 0 1 5 / © / o 

J j V I J I ^ J I 

(UO-JA 8 ) 5 ^vyelaujJ! .ilLa^uVlj i ^ J j ^ a j J I J j l ^ j J I (4-yjjJLl J 

j j ^ l i S j i ^ ^ jL^J ! (jj^-JI -iJLo—ul ̂ j'n•« \ .1 

(C^-j© 8 ) S ^ ^ J t ^A . i j U ^ N JS> jjiJI j ^ l j ! i ^u t l i J I ^JLJLJI jjc. (<J^-v") J 

(i/o-JA 7 ) ? ^ j j ^ l l l j laJJ) i J i 

i/n-oIUI £\_dbdl <-r)>=6^ OlJ pJbdl <>JLc Ui>gJti-4 U jJLj ̂  ,£==» ^ ^jj^JLu^l j»Ju4J — i 

.5 fJuLJI t J l A ^ i c o J L c L ^ J^I^JJ! 

^al* tl (^ylc dl) 5L1I j L-wo- (̂ jJLC ^tjjjiO/'^l f L J a t j ^ - b l J-J 

([Xs-jal 5) j^ lp l Jlj—^l 

ClLi^aJ! (JwM^aJuJL) (_, ^ ^ j j J ^ ^ M <>3 ^^uLu^l JixJ^JDIj ClU^aj! pjil j ^ s s i l j 

(«-~o<JI CLyaLCI ̂  J^kaJ lAi-tULJ^JL^jy IA^JIJJUI Ol-iUJ! ^ (Jj-JI I O1 -V 

$ J ^ a 7 l b d l b ^ L L J I dJU3 («uMiJ i$iaL"cU 

m^JI O L J ^ JL«_uu J u j t j u b i . j . 
1 .1 J I ^ I j I . i - 2 

*Jdb < r h J» l £ . 



/CFT* 
AjuIj2l j i l t 

<jAjjkU! (> l j -^t T. Y J : SJUJI 

j J I ^ U j ) : 4j*JiJI 
^ ^jill J ^ i l l 

(Y . ^ ® /Y . U ) ^ U J I , f U U 

^ ;4iluiVl vlilalua JJC. 
?Y . ^ 0/ 0/Y r CjxuJI : 

(j^lJill ^Hjj -̂Ull 

J j ^ 0 ) : J j V ) J t > J l 

CjULuS! ^A La ( J J ^ c_jj£j1 <^>liJI ^ f y l c-ba.Ull g - l J J J3j2 4JU ^ - ( C j U j J W ) (i 
V j l k J l AJUISJI 4JJ£JJ J c J J V I Ajoij L_L̂ J 

J j ^ J I c l ^ i . (CJUJ^ O) 

ja.1 j Jl (JJ^lt ? 
J xili-%'iml jjjia. 

(j^.1 j J l ( j J ^ 
<_il*Jl SjLo ? 

% - t > jjL-ajO 0 % - i > el ji-all SjjJl ) 

% - l > fUioll 1 % - t > AJJIUII LJL^VI Y 

% - t > j l l^aj j j l V % - c > AJJI jjaJl CILjjjjjII r 

% - t > (jjA J l j Clijjjll £ 

Jaiia J^ i ! .SjjjVl fxuia. <LalgJI Uulli j l l ( > .ip*ll ^Lall ( c j U J j o) (i 
? j j ^ ^ l Jj^Ic. CjUJJjjjJI j^L-ax £ j l i AxoaI j i a l j (CJU.JJ £ ) (<_J 

?*liill ^^Loi l J ^ ^ j j j j yiJI J J jxJI ( > i i a Al^ jS i l ( t l i U j j 1) ( £ 

(Aa.j.3 ^ o ) ; tMalt J i b u t i 

?^UJI AjJu ^a I^JIcIj* <_J=J j5! ITJIJUC-VI t > ^ JFC'^ ( C j U ( I 
? , j=J j J l (jSlc- J l j j A J l AiUia! CjI -kSa j fo t ( (CjU.J j 1) (<_i 

^ j a <_DLLJ jll ^ j l j b U AJliil! dlUln^VI J j ^ ^ - ( ^ J ^ *) fe 
« . J . u ^ t i A a i y i j eUJI UiUlVlj pUJI o p j j J I : t > t > (AiaUil o U L n ^ l ) ULL^JI 

J l > J ! 

?4jjUI j j i la l l AjJu Jio l^j lclJ* LJttJjll JalSill t > 4*Jji Jaia jS j l ( C j U j J 0) (1 
JLaJ t^La^l! ( j j JjIoj ^ Laj j J j fc c i j * j liU -(_) ( C j U j j O) 

j i i j j j l l t > j J « 3 l l Cjj£L& ^Jaa djUbls>lj [pUll i_akll JajlL-a ( > . • ) ( C j U j J 0) ( £ 
J o J U I AiwjJajaSI t-ikll j l j a ^Xaa. Lal-^lwio AJla-aSI Ajjlixll AalLJlj 

CLPJJI* 

Jajl-s ̂  
t ** >1 0 in jQ Jji I ^ i • X 

LJJ^, 
i_kUl SJU ^ 

Jjkili 

£ £ A,o (%) f 1^ U^JJJ 

— AA. . YYV. r v o . 
AJIm A&L 

*** (jjiijjlb CJUL>V1 i-ulai *** 
;4iiuiVI ^Uaj j^aJ 

iyLXjiI JjC^pMt-JjC Jxui ,J j JjC JUa. .J.i 



4JU!JJI : ^ j i l l 

^ W l j g r l l j ^ l eU t t l : J M I .0 j ) ( j ' M e Ji • •• : S M -11 
JJII jrLJijj: AjjuUI JjVl ^ t j ^ t J^ailt V v a J 

ĴIJC-LUI ; £><021 

> :4iiuiVt CiUiua jac-

jjlll ^Uij : ^ 

.AjIUI L_ak]l ( T ) .uBlftVl ( Y ) .2Lu.Lu.Vl ( > ) 

.AiLLlI j l j x * (O ) . ^ r^J l ( £ ) 

.(ClLkj-i O) J^c. ^UJI CJIJAIA jJj^ll J^c. 4-pUaJ l̂l ClI j j i j l l (jiSLi -»_J 

^liij SjJ3 frljji ĵaiaJl t j j j tAuJajJl ( j j j ^Lul (Ĵ Jt-a ^ji jJ ^ * ^uuijl 

j-aC. aJlLĵ j (jJajJI 

(dlLa.j.3 ) » ) ^ A AlUall ^jJajJ ^ J^jUa." L u j j (Xuijl - I 

C j A j l ^ l i Ailkll AJS1I OULii^Vt ^ S^ajMS! 4-LajJl Ailkll (Aa.J^ \ >) -i-J 

AaUa ^ j j l l f i jL£ VY • • (_5i& (_£jiao Aide- ^̂ Ifc (̂ ylc. (^J-a ^ ^ V • • ( j j j (JIalilS 

Aiilc. /aJlLom 

( Y . ) J|>J| 

? (ja.1 j^ll ^ jajII tjc. l^al^klo.1 j L a j J j k l l (jiali (CiL>j^ A) J 

^UJI O^JJ^' Cy CLjL^LLÎ VI ^ jJI 4qjMl <_jxu=J (AAJJ ^ Y) -<_i 

(ji lit £ cJ-̂ t-oj j x l i j .^A.0^ ^ j j 4 > L5la3Uj li] A • » ( j j i i ) 

. Z W JA ^LaJ! (jj j j^lll (j<a ^ <La.̂ 1>n.«H 4'jjUll jis-a 

* * * CjU1»VI utjlal * * * 

:<UiuiV) Jĵ aJ 4-iaJ 

ĴC. ̂ laall Jot Jxai .J.i ^ l i j jUJI AJC. JL»=k .J.i 



ijJLill: ia>ill 

jjil^J : ft i<r III 11 

j Lix LUJ : jo>JI 

Y :<illuiill .li11,1 n J i i 

^ U J I 

( j A l ^ J ) j . j . l J U * ( T U J ) bdjUu |fl I a ni cull I 

( J iJ I I ) w- i l jJJI J-a i l l 

m o w r r : j U i & a i j y j L i ( r • 1 o r • u > f o U U 

J 1 

J^iSIJI^JI 

^ U i ) UaaJ» j ^ U i l ufll j a J V l - > 

J-ala-aj J^U-4 - t 

^ l U l < > UaaJIJ J j V ) c > UaaJ! - V 

Qj-laJI J J J j j j -£ 

D u n c a n j W ^ ' j ( L S D ) c $ J ^ 1 

( ^AjJ ^o > ^JUJI JI^mJI 

^ t$ ia ^ j All L J V ^ 4-ULOJ J A U I I A^u l j i ] i ^ j j ^ j 

A ^ U J V o C j U U i l ^ j j U U ! j i l j ^ j ^ i ^ A i l l L a j L l L a Aj^i i 

j l a t U I < > 4&aia J i ] A A U j Y © J^X^J 

J ^ j j ^ l S l j ^M.n l l l L-imllivl) j j L u l ! J ^ j J j A a . - > 

j j L u ] ) J j U l ; 'UtaLxll o U a ) ^ u a j j A jJa j f l i l 

£ j Ju l U ^ j j j J i h l H i l j J j la l iaJ l j CjV^IuJI j j j j W ^ ' C r ^ J 

J a i t i t ^ 

t i j ^ ^ j j t (JH ( J j j ^ t j L u l l J j j i a - f 

d a t a t r a n s f o r m a t i o n 

d i i l i l l d J l u l l l : : d f c ^ a J o 

dliUiJil J J j ^ ] 

y j f uUiJI JOfc O^ul /j.i ( jUlLl / l i 



jjliLUI: dijyiJI 

: i» I'i'I 11 

^LitLui: <>>>JI 

f :dliuiS!l jLkia JAi 

^ L & J I 

c ^ 5 t ( T U j ) njLm (a i a n"i ojUI 

( J ^ h ^ l j j J I J-aiUI 

r o o i \ I r r : j j j U ( t . i o / r . u > ^ U U 

r . ) -JUJi j i ^ J I 

< > ^ j V I ^ j j S . g S U l O ^ J I JJC- ( f x Y * ) ^ 

B QUj i ma 
^ I x iUL ! 

Observations(yijK) 
Yij-

a 1 b 1 56 45 43 46 190 

b 2 60 50 45 48 203 

b 3 66 57 " 50 50 223 

a 2 b I 65 61 60 63 249 

b 2 60 58 56 60 234 

b 3 53 53 48 55 209 

a 3 b 1 60 61 50 53 224 

b 2 62 68 67 60 257 

b 3 73 77 77 65 292 

T O T A L 2081 

i jJLJI 

( ^ V 4 u 

e r ^ J ( B ) < ( A ) ( j ^ U J l ( > ul O ^ W 

( B ) * ( A ) 0 * ^ c^i L j b u ^ J ) -J 

( A ) J A W ^JJU y j i l AT^mi^I L j U j l i ^ i l £ J r t > i u - d l 

V ^ l u l i ^ t l l j j o a I Ja l f i ( g ) Ja I sJ I j ^ a S J ^ t e ( A ) J^li-SI j l d i a l j ^ U 

J ^ M I I g&t t l l j ^ k j ( A B ) C > M * 1 i ^ J i l U l l I i k L j ^ l j 

dluutil ^ui^ rt i l l 

u U o j t - m l ! u. \ . lUal—; ' ' > •>•>. ~ 



A j u I j U l (ylg-U! j jhi l l 
i f M ^ jaJ jsjUil i f M ^ 

fUU JjVt jJI J-aill 
t . H - T . U 

f \ t ^ J " f 

' Or-

f \ t ^ J " f 

' Or-

AliuiVl oC-

(Aaj.3 m>); JjStl Jl>Jl 

^J I j j ^Lu) ^̂ Ĵfc a j jV J^lj*il j-a JS jjiib £ jj^I 

(jjjjjiiJl - Aj-ixliil - j jaLJI 

4 Ui'I'uH Jji^JI Li.Jjiaj Ĵ a La^aJjJ La lilia - ^Ia^II IjtC. - 4^1iia]l ^jaJjjJI ^a J jJC .JJ^ 

? IgjIjaJ IgnoOit j^J ^lljj ^jl^-aJ f-lj^l S j L _ > j i i ) H a 

? Ô c.1 ^ L a j Ai-e Jji^i'q Jl j j^jl ^j^J ^Ujl o j j ĵ Ja ^ jLa^l 

i i immiui i i iu i i (jj2JjJb 1 Tilj'lal 



\ 
^yllll ; ^JI^iaS! / O /. \ 

JUP'I SJIJJ j a j j l l l U^^JjjjjiS; Ŝ LAJI 
/ v1 ̂ ^^^^ r | 

( j a - l j ^ l jrUjl -<j3ui]| 
(J jV I ) J ^ 1 1 

j t e t u i : u -O^ ( r . \ o /Y . u ) ^yX^UJ! 

> ;4iiujV! L j lx iua JJC- Y . ^ o / v w : yUiaVi j ^ j U o ^ l j i i i ^Uj j : 

-UiuiVI <j& ^ 

CLlLuXill <1lLo jj.Jj ( j j j i l l jSjJalj ^L^-llI ^ -̂ajJo^SI jig I^J^ 

Jj j j i l l jSj l J — 4_IJI j^JI (JJJUSVI JJ^J ("[L^-ill ^gi (Jjiiiill 4 ĵ j'ilSuLa ^ j l b 1 'mliii.i ^ Jjil 

. tlAipjll j j j jL.ll jĵ a (JS (juVnll jig j j j 4 ;j^ujl 

( A a j j 

f I j ^ l l ^dll CJIJ£ Jllc. OjJ jail (_Lal jxJl ^ jjJjlj J î 4_j a j j l l l ĴUJJI -I 

4.AS11 4_ijjlilll k_suUa jll j S i l j (J j-Jl jyj^J (J^lj-o j -^ ' j j j ĵ -i-Sl ^j-ujI 

4 , i ill j j j S j jxi j l l (J-olc. ^ JJIII _! 

^ 4_)jlaJl dl l j l j j t l l ( j d j ^ iJ^J-0 J ^ 

^jiill pjUn j j t ^LIAJI j2.\-\ 

S JjJk j J. 1 — Y 



AiSiiSt. : jilt 
<>».j^lj ^UpJI gUMI : Jb^ll 

^ I j J ^lljj ; A-JLjJt 

J. ;4±UJVI lilaiua JJC 

L j j j j ^ I O b i t f l 
(r ^ r j ) £ j i > i i : Sjuii 

( J jVl ) g^ljJdl J ^ i 

(V 0 / Y • % £) fl*A5 

I \ ISA : ^Ul^VI 

J j S f l J I > J l 
(C jLs. j^ o ) ? A u h d l l i lLtuVIJ (ilLajuiVI ^ 0>>>g 11 j l ja>II j j j j j i l l ^ j l b - i 

( d l U j J > o ) ?fLU!jll l iSU^VI ^ c^lii-ll fJfrU j l 4luiLJl ( j& . jk j - L_i 

lillj ^ ^ (j l iSll 4 • . ^ .nil .>>r.l ^yi j j laJ lilU^^U CibUil ^ j j J I i_a!>l2kVI (jl 

(C jU j . } o ) y j j .^q l l l j .illj ^oJaj ^UJall 

(CJU.JJV) ^ALIUJI j j J l ^ AxlujIHII (jiUjlLJIj AJS^JI j j ^ l l j c ^KJ -i 

A ) j S j jlr. jJjJ j ^ l (J^iIjjJIj Ig-jUjuii ii]Lu»iVI ^ e j-sg 11 j c . 

(CjUJJ V ) 

( c ^ U j j A ) 
^lilLujjVI i a j 1.̂ -1 "i ̂  l$_s Ik VI O^J LS Î ^l^ '^l l ur̂ l-a — i 

?yiaVlj liilj ^JaJ C l l i j J I j (J^Lulb 4-lliaJI j j l a ^ t^Lu^VI (jjLllj -t_J 

( ^ J ^ o ) £_,lj ]|JI>J| 

(J-al_y«Jl ^aI j S j lillj Aujliill AaoILuJI l—ljijl .!*_) jJl*JI jlum j^ic. IjJ-lS. Lajli ^.m.iH ^-IjjluiVI -1 

(CJUJJ V) ^ iu i l liA ^ ilOc-Lo. Jtfl 

f j j ^ t^A^.Jl 1 j j luiVI (̂ a dibjliaMJI Ai l j^l i—sVVIj liiUjuiVI e > ^ ° OX U-° -S-1 

A ) ? lilli ^ a j jluj-a ^ l̂c. Jala ALia 

r l a^L CjI d^VI ooJal 

AliuuVI 

j ',-nll u j L j , J J - ) 

. j - r 



^ U b J I ^ j A i l l J U M I 

ift_iljJI: aii>kJi j a I ^ j J I c L y l L ^ ^ J ^ & i t \ \ l a Jill 

( i • c ) i ) 
jL i t Liu : jil 

\ n 1: ...U1 ; U g •-. > \r ( T O O T . U ) f i U U 

r . ^ 0 ^ U : j ' ^ - ^ ' J j j j l d 

• AjJUS) (jC- u-l^i 

( ^ J j ^ 0 ) . J j V I J I > J i 

( CjIajJ 6 ) . ^ J - ^ ^ ^ J-^J - J-^1 ^ O^y^W jA La -i 

( C i U j J l ) j ^ l j J l ^uLj ^ 4JL1JI ujL-J j- j j i l 

(CjLj.Jj i ) J£ ^ fZ CjLiLaJl j ^ V t ^Luii j S j t 

( ^ j J > o ) 

( CjLi.jJ 0 ) .V Cjljlxi, £ _ ^JljjJi J j ^aU i jA L» 

(CjIajJ® J.j^ljoSl jjLa_a ^ji Aiojlaj A j i jS j 42laA| — ̂ Lij^-Ul jjiaJlJl l i^jl j . i£ii Jj^aLaJl jA La 

( CiUjJ o j S1 uiu^a^)j -Ixj jA l jA l l ^ j l j j Aj-aAl I 

JJfcj ) jJlJ AjAijliJ! aJjaJ) LjlLua ^jit U Jji L a - J a - a aJja ^̂ ic- 3jjj-aJl J^ljxJl ^Al q j j 

(CiLa.jJ V) \ fl jlc- S jj^aII J-alj*Jlj — 1 j . ill jfl ( j jJbj — A .njjll sjJuS aJ^a. CiLL-o ^Al gt^aj -I 

.aJjaJl ŷJLc- aJjLa ^ a j j J j .n t l l ^k p a i l j i ^^AJI j j J J-Ia. -L_I 

( wLbk. jJ 1 ) _sAjLJ| 3 J ĵ L CjI i 4-jj.n all 4 j. Ill jgll CiLLta J»aj| ^Al Jalii ^k q j j 

(jUaloj ' '^ /J j J j ^ h j ^ /j j _ > 



Sjbl ^Uill (_g jloiflll : 4_3 j — I 

A j o j j J I JUoVl 

^ j ^ J l ^UiVI : JU- l l 

: o 3 J_c 
(1 ) ii-LuSl I 

ts J_ j j j * _LJ I ( j I 

^ t f r j : o J I_11 

( J j ^ M ) y-u) l jJLJI J,n fl 11 

LJ-1 p L_kJ_! 

( Y • W Y • U ) 

^l luiVI 

VuuSU&l J j ^ a j Jjfl y j ^ l tfc, ^ j L J c ^ l CiblALL-VI c^A La 

j l ^J l j ^ l A l j j i a j \ g "n aft i d u ^ ( jA AoJUJl CJULulII I 

# j l i U ! _ JflUJl _ j j i l ! 

- l ^ A i j s u La uu£l 

.^jL^ASI _ ( j^jul ! £»uaj ( j i iLic-i _ o^ajjJ! A j i x j 

J j l a j JIJVIJ u j ^ V I u u l j ^ l AJI^J Cu^l l ia o ^ U 

uiu(̂ JSJJJLJ j 1 

tjAi.jJl i f . ^UiJl / j j 



u. : <>j3| 

> ;3jLLunSn ulxlua JJC. 

O^i j i l l i j l P j : S-sU!! 

( JjSfl ) ^ I j ^ I I ( M i l 

(Y . 1 o/t . \ i ) ^jl-UJI fUl l 

1 > \ o/ \/\ o : 

( ^ x j j Y . ) J jS f ! J I > J I 

^ U . 

. j j j j j 1 g V'nj ^^ill JMAII aiutW JI^LQ AAILJ -I 

-L^llillj c-Lal! (j-o ol j'i^b .o j ^^J iS^^A3 (IF* LuiLaii f.Lall viaj j 

J 

J jjJall j j l (j-0-^-1 

j t. (jJaLul! o j j J o-ilc-V (j^-lj^ll 

J j ( j i i i l l d l lAk ia 

J J 4 j l r-lj-S Vill , 

( ^ J j Y . ) ^ n i l ! J i > J ! 

: 6 * ^ O i * 

j j l i l l t CJUJI -I 

. o^Lul l ^ U a l l ^Luliillj ^ j V I c ^ j j ^ - M 

( ^ . J j Y » Jt>uJi 

V (jaJ j^Jl frjjJail l—ll >>L?k 4jaj< liliujIjJl (j-a 

L_1 j l ^ V i^ic- U j i i l j (_£.Laj ^I^aII ^J CJU. -—>\\ A j j l j j l l 4_LaAl (jz. ^alSj-UJ 

Vjl laJ lilili l ^ . ^ - i t (jskljAll ^ j l j-aJ £JXail AJIJC-

^Uill ^fr J ) j l^j /j.i 



AjuIjJI ; Ai 
AjLJa^j ° aJLJl 

( J jV l ) J - ^ 1 

(X » ) o /Y , ) i j ^yL-dUJl ^UU 

X > ) o / \ I \ • j U i a Y I £UJIJ 
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