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K**"2=+0:$Ĥ $!1',/#22+0:$5(0$10/"-(1:+21/('",G&#0$F1-/('#0$1+L$=#'$a*#'L2XG&#$5(0$90=(/&#24#22#0J$
)(="L"4"#'/$01G&$HP$$
8f! Q&U8')+! >-+/),-&! 1'2=&26/R08+&Y! 5&/,-&!%)&!S)'0#+6! <2+! "+=)=-'2:E)+! e"Hf! 8+! H-'2:E)+! eHf!
<&'$=>'0&+!0T++&+!Z\!Ef!H)$$#&!G8,=2'!18=-58R!3+-)E)=2'!eHG13f!E)+%&=!8E->+6)6!<2+!G`8!02:U&=)=)<!%&+!
.2:U/&9! 8#$! HG! #+%! Ga338C! @#',-! %)&$&! +&#='8/)$)&'&+%&! O)+%#+6! 5)'%! %)&!S)'0#+6! <2+! H-'2:E)+!
/):)=)&'=!ZWC!,f !H-'2:E2:2%#/)+ !eH(f!E)+%&=!&)+&'$&)=$!H-'2:E)+!eHf!#+%!B?-'=!$2!*#!%&$$&+!3+-)E)&'#+6Y!
8+%&'&'$&)=$!5)'%!)+!%)&$&:!H(7H!.2:U/&9!%)&!H-'2:E)+!8E->+6)6&!"0=)<)&'#+6!<2+!1'2=&)+!I!#: !%&+!
G80=2'!LKKK!8:U/)B)*)&'=C!F)+&!5&)=&'&!":U/)B)08=)2+!&'B>-'=!%)&$&!"0=)<)&'#+6!%#',-!%&+!&+%2=-&/)8/&+!
1'2=&)+! I! P&*&U=2'! eF1IPfY!%&'! *#! &)+&'! 2U=):)&'=&+!'>#:/),-& +! "+2'%+#+6! %&'! D#E$='8=&! B?-'=C!
"0=<)&'=&$! 1'2=&)+!I! 5)'0=! %#',-! $&)+&! -2,-$U&*)B)$,-&!U'2=&2/R=)$,-&! "0=)<)=>=! B?'! GanGa8! #+%! Ga3338!
8+=)0286#/8=2')$,-!ZMC!
!

"#B!U'20286#/8=2')$,-&'!D&)=&!B)+%&+!$),-!"%->$)2+$U'2=&)+&!5)&!17D&/&0=)+Y!F7!D&/&0=)+!

#+%!<2+!S)//&E'8+%!G80=2'!e<SGfC!@8E&)!$=8::&+!17D&/&0=)+!#+%!<SG!<2'!8//&:!8#$!

&)+&'!&+%2=-&/)8/&+!DU&),-&'B2':Y!%&+!S&)E&/!18/8%&!.T'U&',-&+!JWYZVY[KC!3+B2/6&!%)&$&'!

"%->$)2+$U'2=&)+&!0T++&+!3::#+*&//&+!#+%!H-'2:E2*R=&+!8+!%8$!80=)<)&'=&!F+%2=-&/!

E)+%&+C!!

!

;8?8?$K=&X,"(0$+0=$T/")+21/"(0$5(0$D(0(4S/#0$$

(2+2*R=&+! E)+%&+! ?E&'! )-'&+! 1DN47L! P&*&U=2'! 8+! 17D&/&0=)+! 8#B! 80=)<)&'=&+!

F+%2=-&/*&//&+C! @)&$! B?-'=! *#'! 1'2%#0=)2+! <2+! )+B/8::8= 2')$,-&+! cR=20)+&+! #+%!

<&':&-' =&+!F9U'&$$)2+!<2+!H)$$#&!G8,=2'!JWY[L !e"EEC![fC!!!

!



33C!N'#+%/86&+!

!

W!

!

K**"2=+0:$B̂ $D(0(4S/X'#$+0=$ #0=(/&#2"12#$T":012M#:#$*#"$ bS.(Y"#$ "0=+4"#'/#'$5#06,#'$%&()*(,#J$
)(="L"4"#'/$01G&$?C!!
(2+2 *R=&+!#+%!F+%2=-&/*&//&+!5&'%&+!%#',-!)+=&':)==)&'&+%&!2%&'!,-'2+)$,-&!QRU29)&!80=)<)&'=C!PgD!
e'&80=)<&!D8#&'$=2BB!DU&*)&$fY!%)&!&+=5&%&'!<2+!_g` !e_"@1Q!g9)%8$&f!2%&'!()=2,-2+%')&+!U'2%#*)&'=!
5&'%&+Y!+&-:&+!%8E&)!&)+&!E&$2+%&'&!P2//&!&)+C!3+!(2+2*R=&+!B?-'&+!%)&$&!?E&'!D8#&'$=2BB!8E->+6)6&!
H'8+$0')U=)2+$B80=2'&+!5)&!Q3G7L!eQRU29)873+%#,)E/&!G8,=2'7LfY!FNP7L!eF8'/R!N'25=-!G8,=2'!P&$U2+$&7Lf!
#+%!_G7pO!e_#,/&8'!G8,=2'7pOf!*#'!F9U'&$$)2+!<2+!HG!eH)$$#&!G8,=2'f!#+%!cR=20)+&+!5)&!_g!eD=),0$=2BBfY!
347L!e3+=&'/&#0)+7LfY!H_G!eH#:2'!_&0'2$&!G80=2'f!#+%!aFNG!ea8$,#/8'!F+%2=-&/)8/!N'25=-!G8,=2'fC!_&E&+!
%&'! U'20286#/8=2')$,-&+! S)'0#+6! <2+! H)$$#&! G8,=2'! '&$#/=)&'=! -)&'8#$! &)+&! 5&)=&'&! "0=)<)&'#+6! <2+!
F+%2=-&/*&//&+!$25)&!&)+&!6&$=&)6&'=&!N&B>XU&':&8E)/)=>=C!3+!F+%2=-&/*&//&+!B?-'&+!PgD!*#:! $2B2'=)6&+!
&+%2=-&/)8/&+!F)+E8#!<2+!17D&/&0=)+!8#$!S1O!eS&)E&/718/8%&!.T'U&',-&+f!$25)&!?E&'!*#<2'!6&+8++=&!
D8#&'$=2BB!8E->+6)6&!H'8+$0')U=)2+$B80=2'&+!*#'!%&!+2<2!DR+=-&$&!<2+!#+=&'!8+%&'&:!17D&/&0=)+!#+%!F7
D&/&0=)+!JWC!!"#$%&'(!*&)6=&!$),-Y!%8$$!F+%2=-&/*&//&+!&E&+B8//$!?E&'!PgD!#+%!FNP7L!*#!&)+&'!<&':&-'=&+!
%&!+2<2!DR+=-&$&!#+%!gE&'B/>,-&+&9U'&$$)2+!<2+!H)$$#&!G8,=2'! 8+6&'&6=!5&'%&+!0T++&+! [J Y[ZC!@)&!%"#
$%$(!@8=&+!-)&'*#!$)+%!+),-=!&)+%&#=)6C!S2E&)!#+=&'!$,-5&'& '! D&U$)$Y!H#:2'E&%)+6#+6&+!2%&'!/208/&+!
G/#$$=#'E#/&+*&+!&)+&!&+%2=-&/)8/&!H)$$#&!G8,=2'!F9U'&$$)2+!E&2E8,-=&=!5&'%&+!02++=&![[ Y[] C!

!

;8?8H$%",,+#$F1G/(' $

H)$$#&! G8,=2'! eHGY! $R+C!N&5&E&=-'2:E2U/8$=)+f! )$=! &)+! ='8+$:&:E'8+T$&$!

N/R02U'2=&)+Y!%8$!8/$!8/=&'+8=)<!6&$U/),=&!G2': !e8$HGf!#+%!8/$!B#//!/&+6=-!H)$$#&!G8,=2'!

eB/HGf! &9)$=)&'=C!S>-'&+%! 8$HG! B?'! %)&! N&')++#+6! 0&)+&! P2//&!$U)&/=Y! )$=! B/HG! B?'! %)&!

"0=)<)&'#+6!%&'!N&')++#+6$08$08%&!<2+!&+=$,-&)%&+%&'!O&%&#=#+6![\ C!@8'?E&'!-)+8#$!

-8=! B/HG! F)+B/#$$! 8#B!H#:2'58,-$=#:Y! 3+B/8::8=)2+! #+%! "+6)26&+&$&![WC!@)&!

O&*&),-+#+6!H)$$#&!G8,=2'!E&*)&-=!$),-!%8-&'!)+!%&'!<2'/)&6&+%&+!@20=2'8'E&)=!$=&=$!

8#B!B/HGC!@)&$&'!08++!)+!*5&)!G2':&+!<2'/)&6&+Y!&)+&'!+),-=!2%&'!08#:!0286#/8=2')$,-&+!



33C!N'#+%/86&+!

!

M!

eq,'RU=&%rf!G2':!#+%!&)+&'!0286#/8=2')$,-!80=)<&+!G2':C!3+!F'$=&'&'!B)+%&=!&'!$),-!8#B!

%&'!gE&'B/>,-&!<2+!'#-&+%&+Y!+),-=!$=):#/)&'=&+!c&//&+C!3+!4&=*=&'&!6&-=!&'!&'$=!%#',-!

D=):#/8=)2+!?E&'!#+%!&'->/=!$2!$&)+&!<2//&!U'20286#/8=2')$,-&!"0=)<)=>=![MC!"#,-!5&++!

+2,-!+),-=!8E$,-/)&X&+%!6&0/>'=!)$=Y!5)&!%)&$&'!hE&'68+6!&'B2/6=Y!6&-=!:8+!8:!&-&$=&+!

<2+!%&'!1'2=&)+%)$#/B)%)$2:&'8$&!e1@3f!8/$!&+=$,-&)%&+%&+!G80=2'!8#$![VY]K!e"EEC!]fC!!

!

!
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8#B6&%&,0=! 5&'%&+Y! 5&/,-&+! F)+B/#$$!N13ÊY!H-'2:E2*R=&+Y! 17D&/&0=)+Y! +&#='2U-)/&!

N'8+#/2*R=&+Y! G`33Y! HG!8#B! ()0'2U8'=)0&/+! $25)&! :R&/2)%&'! HG! 8#B! %)&!

H-'2:E#$02:U2$)=)2+! -8E&+C!D,-/)&X/),-! $2//! %)&$&! )+! c#$8::&+$,-8#! :)=!

H-'2: E#$)+*)%&+*! #+%! H-'2:E#$6&5),-=! P?,0$,-/?$$&! 8#B! %&+! 18=-2:&,-8+)$:#$ !

%&'!H#:2':)0'2U8'=)0&/78$$2*))&'=&+! <&+T$&+! H-'2:E2$&! *#/8$$&+!#+%! :T6/),-&!

;+=&'$,-)&%&! *#'! 3::#+*&// 7<&':)==&/=&+Y! +),-=7=#:2' 8$$2*))&'=&+! <&+T$&+!

H-'2:E2$&!8#B*&)6&+C!!

!



3aC!(8=&')8/!#+%!(&=-2%&+!

!

LM!

3aC!( "HFP3"4!;_@!( FHQg@F_!

;8$D1+,)(=#22$4+'$70=+-/"(0$5#06,#'$%&'()*(,#0$)"//#2,$F2+,,'#=+-/"(0$

@8$!<2+!O'?-/!&=!8/C!&=8E/)&'=&! (8#$:2%&//! *#'!F'B2'$,-#+6!<2+!18=-2:&,-8+)$:&+!

<&+T$&'! H-'2:E2$&+! 58'! 8#,-! N'#+%/86&!B?'! %)&! a&'$#,-&! %&'! <2'/)&6&+%&+!

@20=2'8'E&)=! ]ZYM[C! 3+! %)&$&:! B?-'=! %)&! 4)68=#'! %&'! a&+8! ,8<8! ,8#%8/)$! 08#%8/! %&'!

(?+%#+6!%&'!a&+8!'&+8/)$!$)+)$='8Y!8E->+6)6!<2+!b&5&)/)6&'!D=8+%8'%)$)&'#+6Y!*#!&)+&'!

G/#$$'&%#0=)2+!<2+!WK7MKtC!@)&!D&)=&+>$=&!E/&)E&+!%8E&)!$=&=$!#+8+6&=8$=&=C!H)&'&!:)=!

"+*&),-&+! B?'! &)+&!O/#=#+6! 5&'%&+! 8#$6&$,-/2$$&+C!"/$! G2/6&! <2+! <&'/8+6$8:=&'!

O/#=$='T:#+6Y!QRU29)&!#+%!F+%2=-&/80=)<)&'#+6!&+=5),0&/=!$),-! )+!&=58! \Kt!1'2*&+=!

%&'!H)&'&!)++&'-8/E!<2+![M!D=#+%&+!&)+!<&+T$&'!H-'2:E#$C!@8$!()/)&#Y!)+!5&/,-&:!&)+!

H-'2:E#$!)+!%)&$&:!(8#$:2%&//!&+=$=&-=Y!>-+&/=!%&:!&)+&'!a&+&+0/8UU&!#+%!<&':86!

%8-&'! '&U/)*)&'E8'! H-'2:E&+! *#! 6&+&')&'&+Y! 5&/,-&! )+! *&)=/),-&:! a&'/8#B! #+%!

-)$=2/26)$,-&:! "#BE8#! %&:!N'2X=&)/! $U2+=8+! &+=$=&-&+%&'!H-'2:E&+! ):! -#:8+&+!

g'68+)$:#$!&+=$U'&,-&+!!]ZC!!

()0'2U8'=)0&/!5#'%&+!%&'!(8#$!\!#+%!LM!D=#+%&+!+8,-!4)68=#'!)+!%)&!a&+8!,2,,R6&8!

/8=&'8/)$! )+b)*)&'=C![M! D=#+%&+! +8,-! 4)68=#'! 5#'%&!%)&! a&+8! ,8<8! ,8#%8/)$! 8#B!

$=8+%8'%)$)&'=&! S&)$&! &+=+2::&+C! 3:!%)'&0=&+! "+$,-/#$$! &'B2/6=&+!

N&5),-=$E&$=)::#+6!#+%!F)+/86&!)+!&)+!/2+6)=#%)+8/!&'TBB+&=&$!D=?,0!1/8$=)0$,-/8#,- C!

@)&$&$! 5#'%&!:)=! H)$$#&! H&0!eH)$$#&7H&0! gCICHC! I2:U2#+%Y! D80#'8Y! "/U-&+! 88+! %&+!

P)b+Y! _4f! E&%&,0=! #+%!8+$,-/)&X&+%! )+!B/?$$)6&:! D=),0$=2BB! $,-2,06&B'2'&+C! O)$! *#'!

5&)=&'&+!O&8'E&)=#+6!):!D)++&!%&'!)::#+-)$=2/26)$,-&+!;+=&'$#,-#+6!5 #'%&+!%)&$&!

E&)!7MKv!I!6&B')&'02+$&'<)&'=C!

!

?8$>#',+G&,/"#'#$

O)$! 8#B! %)&!5&)=&'! #+=&+! E&$,-')&E&+&+! 6&+&=)$,-! <&'>+%&'=&+! H)&'&! 5#'%&+! 8//&!

F9U&'):&+=&!8+!I]WO/n\!S)/%=RU!(>#$&+!E*5C!%&+!)+!)-+&+!&+=$=8+%&+&+!H-'2:E&+!

%#',-6&B?-'=C! Q&'0#+B=! %)&$&'! (>#$&! 58'! I-8'/&$! P)<&'! 48E2'8=2')&$C!@8$! "/=&'! %&'!

<&'5&+%&=&+! a&'$#,-$=)&'&! /86! *#:! c&)=U#+0=! %&'! F9U&'):&+=&! *5)$,-&+! LK! #+%! L[!

S2,-&+C! D>:=/),-&! (>#$&! 5#'%&+! #+=&'! $U&*)&//! U8=-26&+B'&)&+! O&%)+6#+6&+!

6&-8/=&+C! "//&! :)=! %)&$&'!@20=2'8'E&)=! <&'E#+%&+&+! H)&'<&'$#,-&!58'&+! <2+! %&'!



3aC!(8=&')8/!#+%!(&=-2%&+!

!

LV!

P&6)&'#+6! <2+! gE&'E8R&'+! 6&:>X! w! M! %&$! @&#=$,-&+! H)&'$,-#=*6&$&=*&$!6&+&-:)6=!

e"0=&+*&),-&+A!]]CJ7L7][ 7J]ZL7L[[ 7KM!#+%!]]CJ7L7][ 7J]ZL7L[] 7LJfC!!

!

34[7Pn3E8!(>#$&!02++=&+!<2+!d&''R!S8'&!e@&U8'=:&+=!2B!1-R$)2/26R!8+%!O)2U-R$),$Y!

;+)<&'$)=R!2B!"'08+$8$!B2'!(&%),8/!D,)&+,&$Y!4)==/&!P2,0Y!"PY!;D"f!E&*26&+!5&'%&+!#+%!

5#'%&+! 5)&! <2+! .8+8b)!&=! 8/C!E&$,-')&E&+!6&+&')&'=!LK]C!O&)! %)&$&+! H)&'&+!)$=! %)&!

&9='8*&//#/>'&! @2:>+&! %&$! =-'2:E2*R=>'&+! N13Ê! %#',-! %)&!̂ 7;+=&'&)+-&)=! %&$!
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=-'2:E2&:E2/)$:!)+!U8=)&+=$!5)=-!,8+,&'!€!"!,2-2'=!$=#%R!#$)+6!/)+0&%!;+)=&%!

.)+6%2:!%8=8E8$&$C!9:'(;./"#*(:'"/0#(7#3/"4.' !BUY!L[K[7L[LZ!eJKLZfC!

]C! F/R8:8+RY!NCY!"/*8-'8+)Y!"C(C!•!O#0-8'RY!FC!I8+,&'78$$2,)8=&%!=-'2:E2$)$A!8+!

2<&'<)&5C!30%"#,.8#!"6%<5&6#="4(0!EY!LJV7LZW!eJKL[fC!

\C! .&RY! _CDC-# .&# /01! H-'2:E2$)$! )+! I8+,&'A! P&$&8',-! 1')2')=)&$! 3%&+=)B)&%! ER! 8!

_8=)2+8/! I8+,&'! 3+$=)=#=&n_8=)2+8/! Q&8'=Y! 4#+6Y! 8+%!O/22%! 3+$=)=#=&! D='8=&6),!

S2'0)+6!N'2#UC!3/"4.'#>.6 !CPY!Z\WL7Z\W]!eJKL\fC!

WC! .8$=-#')Y!PCDCY!H8#E:8+Y!(COC!•!(8,0:8+Y!_C!P2/&!2B!H)$$#&!G8,=2'!)+!I8+,&'C!

*(:'"/0#(7#30%"%4/0#="4(0(<?!?CY![MZ[7[MZM!eJKKVfC!

MC! c5),0&'Y! dC3C-# .&# /01! H#:2' 7%&')<&%! =)$$#&! B8,=2'7E&8')+6! :),'2U8'=),/&$! 8'&!

8$$2,)8=&%!5)=-!<&+2#$!=-'2:E2&:E2/),!&<&+=$!)+!:8/)6+8+,RC!30%"#3/"4.'#>.6!

;OY!\MZK7\M[K!eJKKVfC!

VC! H&$$&/88'Y! (CFCHC-# .&# /01! (),'2U8'=),/& 78$$2,)8=&%! =)$$#&! B8,=2'! 8,=)<)=RA! 8! /)+0!

E&=5&&+!,8+,&'!8+%!=-'2:E2$)$~!*#@5'(AB#C/.A(6& !OY!]JK7]JW!eJKKWfC!

LKC! H&$$&/88'Y! (CFCY!P2:)b+Y!GC1CY!<8+!%&'!4)+%&+Y!3C.CY!O&'=)+8Y!PC(C! •! g$8+=2Y!DC!

(),'2U8'=),/& 78$$2,)8=&%! =)$$#&! B8,=2'! 8,=)<)=R! )+! ,8+,&'! U8=)&+=$! 5)=-! 8+%!

5)=-2#=!=-'2:E2$)$C!*#@5'(AB#C/.A(6&!CY!L[JL7L[JZ!eJKKVfC!

LLC! (8+/RY! @C"C-# .&# /01! 3+,'&8$&%! :),'2U8'=),/&! =)$$#&! B8,=2'! 8,=)<)=R! )+! ,8+,&'!

U8=)&+=$!5)=-!a&+2#$!H-'2:E2&:E2/)$:C!@5'(AB#>.6!;?OY!]LL7]LJ!eJKKVfC!
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LJC! I8:U&//2Y! FC-# .&# /01! F+%2=-&/)8/Y! U/8=&/&=Y! 8+%! =)$$#&! B8,=2'7E&8')+6!

:),'2U8'=),/&$!)+!,8+,&'!U8=)&+=$!5)=-!8+%!5)=-2#=!<&+2#$!=-'2:E2&:E2/)$:C!

@5'(AB#>.6!;?CY![WZ7[WW!eJKLLfC!

LZC! Q8#E2/%Y!.C-#.&#/01!H)$$#&!B8,=2'!U'2,286#/8+=!8,=)<)=R!2B!U/8$:8!:),'2U8'=),/&$!

)$! )+,'&8$&%! )+! U8=)&+=$! 5)=-! &8'/R7$=86&! U'2$=8=&! ,8+,&'C!@5'(AB(6%6# /"8#

C/.A(6&/6%6!;N; Y!LL[W7LL]]!eJKKVfC!

L[C! Q'2+Y! NC-# .&# /01! H)$$#&! B8,=2'7U2$)=)<&! :),'2U8'=),/&$A! I&//#/8'! 2')6)+! 8+%!

8$$2,)8=)2+! 5)=-! ,286#/8=)2+! 8,=)<8=)2+! )+! U8=)&+=$! 5)=-! ,2/2'&,=8/! ,8+,&'C!

@5'(AB(6%6#/"8#C/.A(6&/6%6!UCY!LLV7LJZ!eJKKWfC!

L]C! Q8,-7S#+%&'/&Y! aC! a&+&+=-'2:E2$&C!!"# >."DEF(06&.'# C1-# G'/:&D%<# H1# IC'6<1J1#

2/6%60.5'B:45#!"".'.# ,.8%D%"1#K1#+:70/<.#L'B/"#M#N%645.'-# ,O"45." Y!JJV7JZM!

eJKLJfC!

L\C! Q&)=Y!dC"C!FU)%&:)2/26R!2B!<&+2#$!=-'2:E2&:E2/)$:C!P/&#>.$#3/'8%(0!;? Y![\[ 7

[W[!eJKL]fC!

LWC! .R'/&Y!1C"C!•!F),-)+6&'Y!DC!@&&U!<&)+!=-'2:E2$)$C!Q/"4.&!HPOY!LL\Z7LLW[!eJKK]fC!

LMC! G250&$Y! GCdCY! 1'),&Y! dCGC! •! G250&$Y! GCNC! 3+,)%&+,&! 2B! %)86+2$&%! %&&U! <&)+!

=-'2:E2$)$!)+!=-&!6&+&'8/!U2U#/8=)2+A!$R$=&:8=),! '&<)&5C!9:' #*#)/64#9"8($/64#

H:'<#?OY!L7]!eJKKZfC!

LVC! I2-&+Y! "CHC-# .&# /01!a&+2#$! =-'2:E2&:E2/)$:! )+! F#'2U&C! H-&! +#:E&'! 2B! aHF!

&<&+=$! 8+%! 8$$2,)8=&%! :2'E)%)=R! 8+%! :2'=8/)=RC!@5'(AB(6%6# /"8# C/.A(6&/6%6!

eJKKWfC!

JKC! .R'/&Y! 1C"C! •! F),-)+6&'Y! DC! 18=-26&+&$&! #+%! P)$)02B80=2'&+! %&'! <&+T$&+!

H-'2:E2$&C!!"# 21# FR&D645# IC'6<1J��G1# ,/80.".'# IC'6<1J1# CSA(6&/6.(0(<%.1# T1#

+:70/<.#H;'%"<.'#).'0/<#2.'0%"#C.%8.0B.'<#ZVJ7ZV[!eJKLKfC!

JLC! 42U&*Y!dC"C!•!I-&+Y!dC!18=-2U-R$)2/26R!2B!<&+2#$!=-'2:E2$)$C!@5'(AB#>.6!;?H!

T+..2$BY!ZK7Z[!eJKKVfC!

JJC! O862=Y! IC_C! •! "'R8Y! PC! a)',-25! 8+%! -)$! =')8%A! 8! o#&$=)2+! 2B! 8==')E#=)2+C!2'# *#

C/.A/&(0 !;BHY!LMK7LVK!eJKKMfC!

JZC! P&)=$:8Y!1CQCY!a&'$=&&6Y!QCQC!•!()%%&/%2'UY!DC!(&,-8+)$=),!<)&5!2B!')$0!B8,=2'$!

B2'! <&+2#$! =-'2:E2&:E2/)$:C! +'&.'%(640.'# @5'(AB# )/64# 2%(0! H?Y! ]\Z7]\M!

eJKLJfC!
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J[C! (8,0:8+Y!_C!_&5! )+$)6-=$! )+=2!=-&! :&,-8+)$:$!2B!<&+2#$!=-'2:E2$)$C!*#30%"#

!"$.6&!;??Y!JZZL7JZZ\!eJKLJfC!

J]C! a&'$=&&6Y!QCQCY!Q&&:$0&'0Y!dCSCY!4&<)Y!(C!•!P&)=$:8Y!1CQC!_&5!B#+%8:&+=8/$!)+!

-&:2$=8$)$C!F5?6%(0#>.$!UHY!ZJW7Z]M!eJKLZfC!

J\C! (#//&'Y! GC-# .&# /01! 1/8=&/&=! U2/RU-2$U-8=&$! 8'&! U'2)+B/8::8=2'R! 8+%!

U'2,286#/8+=!:&%)8=2'$!)+!<)<2C!3.00!;HUY!LL[Z7LL]\!eJKKVfC!

JWC! O2<)//Y! FCNC! •!<8+! %&'! a/)&=Y! "C! a&+2#$! <8/<#/8'! $=8$)$78$$2,)8=&%! -RU29)8! 8+%!

=-'2:E2$)$A!5-8=!)$!=-&!/)+0~!+"":#>.$#F5?6%(0!CHY!]JW7][]!eJKLLfC!

JMC! I-)#Y! dC7dC! •! I-)&+Y! DC! FBB&,=$! 2B! %)$=#'E&%! B/25! 2+! <8$,#/8'! &+%2=-&/)#:A!

U8=-2U-R$)2/26),8/! E8$)$! 8+%! ,/)+),8/! U&'$U&,=)<&$C!F5?6%(0(# >.$#!U;J$ZJW7ZMW!

eJKLLfC!

JVC! D&<)==Y! DC! •! N8//86-&'Y! _C! a&+2#$! =-'2:E2$)$! 8+%! U#/:2+8'R!&:E2/)$:C! "!

,/)+),27U8=-2/26),8/!$=#%R!)+!)+b#'&%!8+%!E#'+&%!U8=)&+=$C!BEY![W]7[MV!eLV\LfC!

ZKC! _),2/8)%&$Y! "C_CY! .8008'Y! aCaCY! G)&/%Y! FCDC! •! P&++&RY! dCHCNC! H-&! 2')6)+! 2B! %&&U!

<&)+!=-'2:E2$)$A!8!<&+26'8U-),!$=#%RC!@5.#2'%&%65#*(:'"/0#(7#>/8%(0(<?!BBY!\]Z7

\\Z!eLVWLfC!

ZLC! D&<)==Y!DC!H-&!$='#,=#'&!8+%!6'25=-!2B!<8/<&7U2,0&=!=-'2:E)! )+!B&:2'8/!<&)+$C!

*(:'"/0#(7#40%"%4/0#;/&5(0(<?!?CY!]LW7]JM!eLVW[fC!

ZJC! Q8:&'Y! dCY! (8/2+&Y! 1CIC! •! D)/<&'Y! 3C"C! H-&! 1gJ! )+! <&+2#$! <8/<&! U2,0&=$A! )=$!

U2$$)E/&! E&8')+6! 2+! =-'2:E26&+&$)$C!2'%&%65# *(:'"/0# (7# H:'<.'?! PEY! L\\€LWK!

eLVMLfC!

ZZC! 4#')&Y!GCY!.)$=+&'Y!PC4CY!F0/2BY!OC!•!.&$$/&'Y!@C!(&,-8+)$:!2B!<&+2#$!<8/<&!,/2$#'&!

8+%!'2/&!2B!=-&!<8/<&!)+!,)',#/8=)2+A!8!+&5!,2+,&U=C!*(:'"/0#(7#)/64:0/'#H:'<.'? !

HEY!V]]7V\L!eJKKZfC!

Z[C! 4•U&*Y! dC"C! •! I-&+Y! dC! 18=-2U-R$)2/26R! 2B! <&+2#$! =-'2:E2$)$C!@5'(AB(6%6#

>.6./'45 !;?HY!DZK7DZ[!eJKKVfC!

Z]C! F$:2+Y!ICHC!•!F$:2+Y!_C4C!H-&!/)+0!E&=5&&+!<8$,#/8'!B&8=#'&$!8+%!=-'2:E2$)$C!

+"":#>.$#F5?6%(0!CHY!]KZ7]L[!eJKLLfC!

Z\C! O2#<RY!ICY!N-&/%2BY!@CY!I-8=&/8)+Y!ICY!(#//)&'Y!GC!•!@26+&Y!dC(C!I2+=')E#=)+6!'2/&!

2B! &9='8,&//#/8'! <&$),/&$! 2+! <8$,#/8'! &+%2=-&/)#:! -8&:2$=8=),! E8/8+,&! )+!

,8+,&'C!*#9U&'/4.00#).6%40.6!H$eJKL[fC!
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ZWC! OC! "C! D=&UU),-Y! 3CgC! H)$$#&! G8,=2'! 18=-58R! 3+-)E)=2'! eHG13fC!!"# 21# FR&D645#

IC'6<1J��G1#,/80.".'#IC'6<1J1#CSA(6&/6.(0(<%.1#T1#+:70/<.#H;'%"<.'#).'0/<#2.'0%"#

C.%8.0B.'<#L[\ 7L]W!eJKLKfC!

ZMC! 3C! "C! a)++)02<Y! 1C1C_CY! OC! 3$&':8++C!H-'2:E2:2%#/)+ 7!1'2=&)+! I!7DR$=&:! #+%!

1'2=&)+! cC!!"# 21# FR&D645# IC'6<1J��G1# ,/80.".'# IC'6<1J1# CSA(6&/6.(0(<%.1# T1#

+:70/<.#H;'%"<.'#).'0/<#2.'0%"#C.%8.0B.'<#J[] 7J]]!eJKLKfC!

ZVC! g6858Y! DC-# .&# /01! QRU29)8! :2%#/8=&$! =-&! E8'')&'! 8+%! ,286#/8+=! B#+,=)2+! 2B!

,#/=#'&%!E2<)+&!&+%2=-&/)#:C!3+,'&8$&%!:2+2/8R&'!U&':&8E)/)=R!8+%!)+%#,=)2+!

2B!U'2,286#/8+=!U'2U&'=)&$C!@5.#*(:'"/0#(7#30%"%4/0#!"$.6&%</&%("!EOY!LKVK7LKVM!

eLVVKfC!

[KC! ")'%Y! SCIC! DU8=)8/! 8+%! =&:U2'8/! %R+8:),$! 2B! =-&! &+%2=-&/)#:C!*# @5'(AB#

C/.A(6& !HY!LZVJ7L[K\!eJKK]fC!

[LC! F)/&'=$&+Y! .CFC! •! g$=&'#%Y! OC! H)$$#&! B8,=2'A! eU8=-2fU-R$)2/26R! 8+%! ,&//#/8'!

E)2/26RC!20((8#3(/<:0#N%B'%"(0?6%6!;OY!]JL7ZM!eJKK[fC!

[JC! "-8'2+Y! "CY! H8:8')Y! HC! •! O'&++&'Y! OC! (2+2,R=&7%&')<&%! :),'2U8'=),/&$! 8+%!

&92$2:&$! )+%#,&! U'2,286#/8+=! 8+%! 8U2U=2=),! &BB&,=$! 2+! &+%2=-&/)8/! ,&//$C!

@5'(AB(6%6#/"8#C/.A(6&/6%6!eJKKMfC!

[ZC! F$$8R86-Y!DC-#.&#/01!(),'2U8'=),/&$!B'2:!8U2U=2=),! :2+2,R=&$!)+%#,&!='8+$)&+=!

U/8=&/&=! '&,'#)=:&+=!8+%!=)$$#&!B8,=2'!&9U'&$$)2+!ER! ,#/=#'&%!-#:8+!<8$,#/8'!

&+%2=-&/)8/! ,&//$! <)8! 8! '&%297$&+$)=)<&! :&,-8+)$:C!@5'(AB# C/.A(6&!UEY! MZL7

MZW!eJKKWfC!

[[C! I2+=')+2Y! dCY! Q8)'Y! NCY! .'&#=*&'Y! @C4C! •! P),0/&$Y! GCPC! 3+! $)=#! %&=&,=)2+! 2B! =)$$#&!

B8,=2'!)+!<8$,#/8'!&+%2=-&/)8/!,&//$A!,2''&/8=)2+!5)=-!=-&!:8/)6+8+=!U-&+2=RU&!2B!

-#:8+!E'&8$=!%)$&8$&C!P/&#,.8 !?Y!JKV7JL]!eLVV\fC!

[]C! <8+! Q)+$E&'6-Y! aCSC! F+%2=-&/)#:77'2/&! )+! '&6#/8=)2+! 2B! ,286#/8=)2+! 8+%!

)+B/8::8=)2+C!H.A%"#!AA:"(;/&5(0!HBY!VZ7LK\!eJKLJfC!

[\C! N8'%)+&'Y!IC-#.&#/01!F9='8,&//#/8'!<&$),/&$Y!=)$$#&!B8,=2'Y!,8+,&'!8+%!=-'2:E2$)$!7!

%)$,#$$)2+! =-&:&$! 2B! =-&! 3DFa! JKL[! F%#,8=)2+8/! @8RC!*# 9U&'/4.00# ).6%40.6! BY!

J\VKL!eJKL]fC!

[WC! (8,0:8+Y!_C!H-&! :8+R!B8,&$!2B!=)$$#&!B8,=2'C!*#@5'(AB#C/.A(6&!C$ T+..2$ ;Y!

LZ\7LZV!eJKKVfC!



a333C!4)=&'8=#'<&'*&),-+)$!

!

\Z !

[MC! P82Y!4CaC!•!1&+%#'=-)Y!;CPC!P&6#/8=)2+!2B!=)$$#&!B8,=2'!,286#/8+=!8,=)<)=R!2+!,&//!

$#'B8,&$C!*#@5'(AB#C/.A(6&!;NY!JJ[J7JJ]Z!eJKLJfC!

[VC! (8+#0R8+Y! @CY! <2+! O'#&-/Y! (C74CY! (8$$E&'6Y! DC! •! F+6&/:8++Y! OC! 1'2=&)+!

%)$#/B)%&!)$2:&'8$&!8$!8!=')66&'!B2'!=)$$#&!B8,=2'7%&U&+%&+=!B)E')+!6&+&'8=)2+C!

@5'(AB(6%6#>.6./'45!;??Y!LV7JJ!eJKKMfC!

]KC! G#')&Y! OC! •! G#')&Y! OCIC! (&,-8+)$:$! 2B! H-'2:E#$! G2':8=)2+C!P.V# 9"<0/"8#

*(:'"/0#(7#,.8%4%".!HOUY!VZM7V[V!eJKKMfC!

]LC! P&)+-8'%=Y!IC-#.&#/01!1'2=&)+!%)$#/B)%&!)$2:&'8$&!8,=$!8$!8+!)+b#'R!'&$U2+$&!$)6+8/!

=-8=! &+-8+,&$! B)E')+! 6&+&'8=)2+! <)8! =)$$#&! B8,=2'! 8,=)<8=)2+C!@5.# *(:'"/0# (7#

30%"%4/0#!"$.6&%</&%("!;;E Y!LLLK7LLJJ!eJKKMfC!

]JC! I-2Y! dCY! G#')&Y! OCICY! I2#6-/)+Y! DCPC! •! G#')&Y! OC! "! ,')=),8/! '2/&! B2'! &9='8,&//#/8'!

U'2=&)+!%)$#/B)%&!)$2:&'8$&!%#')+6!=-'2:E#$!B2':8=)2+!)+!:),&C!@5.#*(:'"/0#(7#

30%"%4/0#!"$.6&%</&%("!;;E Y!LLJZ7LLZL!eJKKMfC!

]ZC! <2+! O'#-/Y! (C4C-# .&# /01! (2+2,R=&$Y! +&#='2U-)/$Y! 8+%! U/8=&/&=$! ,22U&'8=&! =2!

)+)=)8=&!8+%!U'2U868=&!<&+2#$!=-'2:E2$)$!)+!:),&!)+!<)<2C!*#9U;#,.8!?NUY!MLV7

MZ]!eJKLJfC!

][C! G/&,0Y!PC"CY!P82Y!4CaC(CY!P8U8U2'=Y!DC3C!•!a8'0)Y!_C!42,8/)*8=)2+!2B!-#:8+!=)$$#&!

B8,=2'! 8+=)6&+! ER! )::#+2$=8)+)+6! 5)=-! :2+2$U&,)B),Y! U2/R,/2+8/! 8+=)7-#:8+!

=)$$#&!B8,=2'!8+=)E2%RC!@5'(AB(6%6#>.6./'45!OUY![JL7[ZW!eLVVKfC!

]]C! @'80&Y! HC"CY! (2'')$$&R! dCQC!•! F%6)+6=2+Y! HCDC! D&/&,=)<&! ,&//#/8'! &9U'&$$)2+! 2B!

=)$$#&! B8,=2'! )+! -#:8+! =)$$#&$C! 3:U/),8=)2+$! B2'! %)$2'%&'$! 2B! -&:2$=8$)$! 8+%!

=-'2:E2$)$C!+A#*#F/&5(0#;HBY!LKMW€LKVW!eLVMVfC!

]\C! N&%%)+6$Y! dCFC! •! (8,0:8+Y! _C! P&,&+=/R! 3%&+=)B)&%! G8,=2'$! =-8=! P&6#/8=&!

Q&:2$=8$)$!8+%!H-'2:E2$)$C!@5'(AB#C/.A(6&!;;; Y!]WK7]W[!eJKL[fC!

]WC! D-&=Y! "CDC-# .&# /01! D),0/&! E/22%! ,2+=8)+$! =)$$#&! B8,=2'€U2$)=)<&! :),'2U8'=),/&$!

%&')<&%!B'2:!&+%2=-&/)8/!,&//$!8+%!:2+2,R=&$C!20((8!;N?Y!J\WM7J\MZ!eJKKZfC!

]MC! P8#,-Y!;C!•!"+=2+)80Y!DC!F%)=2')8/!G2,#$A!H)$$#&!B8,=2'7U2$)=)<&!:),'2U8'=),/&$!)+!

E/22%!8$$2,)8=&%!5)=-!,286#/2U8=-R!)+!,8+,&'C!@5'(AB(6%6#/"8#C/.A(6&/6%6!UCY!

V7LK!eJKKWfC!

]VC! ()$#:)! (%Y! .C-# .&# /01! I2:U8')$2+!2B!1/8$:8!H)$$#&!G8,=2'! 4&<&/$! )+! ;+$=8E/&!

8+%! D=8E/&! "+6)+8! 1&,=2')$C!@5.# +A.'%4/"# *(:'"/0# (7# 3/'8%(0(<?! E;Y! JJ7J\!

eLVVMfC!
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\KC! "'8$Y! gC-# .&# /01! 3+%#,=)2+! 2B! :),'2U8'=),/&7!8+%! ,&//78$$2,)8=&%! )+='8<8$,#/8'!
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Die Thrombuskomposition bei Tumormikropartikel-assoziierter venšser Thrombose!


