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P/>A.<+>,?0+>.+.-A>� -,.� 2-/� !1/<.<+47>4
@A>� C7>6.-A>,CH:-4/>� #/00/>�� %/E/1/>� A2/<
$<4+>/>� 3E-,9:/>� @/<,9:-/2/>/>� �?/3-/,�� -8
1/,A>2/</>� @A>� �-/</>� +7C � 2/>� "/>,9:/>

�->/� �7.37>4� @A>� 4/>/.-,9:� >-9:.� @/<H>2/<./>
.-/<-,9:/>�$<4+>/>� +0,��7/00/� CD<�2/>�$<4+>/<�
,+.3� 1/-8�"/>,9:/>� -,.� 1-,0+>4� E/4/>� 2/<� -8�
87>A0A4-,9:/>� �>@/<.<H40-9:6/-.� 7>2� +>+.A�
8-,9:�?:G,-A0A4-,9:/<� �>@/</->1+<6/-./>� .-/�
<-,9:/<� $<4+>/� 8-.� 2/8� 8/>,9:0-9:/>� $<4+�
>-,87,� >-9:.� /<CA04</-9:� 4/E/,/>
� �-/� %/�
,9:-9:./� 2/<� �P/>A��<+>,?0+>.+.-A>,8/2-3->
1/4->>.� ->� '-/>
� �8� )+:<� ���� 1/<-9:././� �<

���"���� ->� 2/<� '-/>/<� &0->-,9:/>� 'A9:/>�
,9:<-C.� D1/<� /->/� 5�=?/<-8/>./00/� �-/</>.<+>,�
?0+>.+.-A>;
� �>� /->/8� �?-.+0� 2/<� 1+<8:/<3-4/>
�9:E/,./<>�:+../�/<�2-/��-/</�/->/,��7>2/,�+7C
/->/� #-/4/� .<+>,?0+>.-/<.

�00/->� ->� 2/>� 2/7.,9:,?<+9:-4/>� �H>2/<>� /<�

6<+>6/>� L/2/,� )+:<� 8/:<� +0,� (
� "/>,9:/>
+00/<� �0./<,4<7??/>� +>� �/<3��� �/1/<��� �-/</>�
A2/<� +>2/</>� $<4+>/<6<+>67>4/>�� CD<� 2-/� 6/-�
>/� 6A>@/>.-A>/00/� �:/<+?-/� 37<� �/<CD47>4
,./:.
� �-/� /->3-4/� 0/1/>,</../>2/� �:+>9/� 2-/,/<
�+.-/>./>� -,.� /->/� $<4+>.<+>,?0+>.+.-A>

%0D960-9:/<E/-,/� E7<2/� 2-/� �<+>,?0+>.+.-A>,�
8/2-3->� ->�2/>� 0/.3./>� )+:<3/:>./>� ,A�E/-.�?/<�
C/6.-A>-/<.�� 2+,,� 2-/� !1/<0/1/>,E+:<,9:/->�
0-9:6/-./>� CD<� �+.-/>./>� >+9:� $<4+>D1/<.<+�
47>4� />A<8� 4/,.-/4/>� ,->2
� �<+>,?0+>.+.-A>,�
?+.-/>./>� 8D,,/>� 0/1/>,0+>4� /->/� �887>,7?�
?</,,-A>,.:/<+?-/� /<:+0./>�� 2+8-.� 2+,� C</82/
$<4+>� ,?H./<� >-9:.� 2A9:� >A9:� +14/,.AM/>
E-<2

'/0.E/-.� ,./<1/>� L/2/,� )+:<� +7C � 2/>� '+<./0-�

,./>� 2/<� �<+>,?0+>.+.-A>,3/>.</>� �+7,/>2/� @A>
�+.-/>./>��E/-0� 37�E/>-4�$<4+>/� 37<��/<CD47>4
,./:/>
��00/->� ->�2/>����� ,A00/>�*
�"/>�
,9:/>�-8��0./<�@A>�((�)+:</>�A2/<�E/>-4/<�/->/
�/<36A>2-.-A>� :+1/>�� 2-/� +8� 1/,./>� 27<9:
/->/� �<+>,?0+>.+.-A>� 37� .:/<+?-/</>� EH</
� )/2/,
)+:<� ,A00/>��N
�2+37�6A88/>�7>2�?<A� )+:<
E/<2/>� >7<� �
�� .+.,H9:0-9:� .<+>,?0+>.-/<.


�-/,/� #+:0/>� 0-/M/>� ,-9:� CD<� +>2/</� &<+>6:/-�
./>� ->� H:>0-9:/<� '/-,/� 2+<,./00/>
� "+>� 2/>6/
>7<� +>�2-/��-+0G,/?+.-/>./>�� 2-/� C+,.� +00/� ?A./>�
.-/00/�$<4+>/8?CH>4/<� ,->2
��/<��/2+<C � +>�$<�
4+>/>�-,.�L/.3.�,9:A>�,/:<�4<AM�7>2�,./-4.�ACC/>�
,-9:.0-9:� -88/<� E/-./<
� �+37� 6A88.�� 2+,,� D1�
0-9:/<E/-,/� 1/-� +7,</-9:/>2/<� �/<CD41+<6/-.
/->/<� >/7/>� �:/<+?-/CA<8� 2-/� �<.� 7>2� #+:0
2/<� �>2-6+.-A>,,./007>4/>� CD<� 2-/,/� �:/<+?-/
37>-88.

�->/� 78C+,,/>2/��+<,./007>4� 378��:/8+�� ->

2/<� ,-9:� +79:� /->/� �7C0-,.7>4� </0/@+>./<� �-./<+�
.7<,./00/>�2/,��7.A<,�378�@A<0-/4/>2/>��/=.�1/�
C->2/.�� -,.� ->� 2/8� �79:� 5P/>A.<+>,?0+>.+.-A>
@A>�#/00/>��%/E/1/>�A2/<�$<4+>/>;��2+,�1/-8
�?<->4/<� �/<0+4� /<,9:-/>/>� -,.� 7>2� 7>./<� 2/<
�/-.7>4� 2/<��7<A?H-,9:/>��6+2/8-/� 37<��<CA<�
,9:7>4� @A>�  A04/>� E-,,/>,9:+C.0-9:�./9:>-�
,9:/<� �>.E-9607>4/>�� �+2� �/7/>+:<��:<E/-�
0/<� @A>� �/968+>>� 7
+
� :/<+7,4/4/1/>� EA<2/>


0&�#�!$�� 7&%� �!��&���%�%

�/<�</0+.-@/�7>2�+1,A07./�"+>4/0�+>�4//-4>/�
./>� $<4+>/>� -,.� 2+,� +00/,� />.,9:/-2/>2/� �<A�
10/8� 1/-� $<4+>.<+>,?0+>.+.-A>/>
� �/01,.� 1/-
�7,,9:F?C7>4� +00/<� "F40-9:6/-./>� 2/<� $<4+>�
/>.>+:8/� @A>� :-<>.A./>� 8/>,9:0-9:/>� �?/>�
2/<>�� </-9:/>� 2-/� 2+27<9:� 4/EA>>/>/>�$<4+>/
>-9:.
� �+.-/>./>�� 2-/� E/4/>�$<4+>8+>4/0� 6/->/
0/1/>,</../>2/� $?/<+.-A>� /<:+0./>�� E/<2/>� 4/�
3E7>4/>/<8+M/>� +7C4/4/1/>� 7>2� />.E/2/<� /-�
>/8� 0/1/>,0+>4/>� �-/9:.78� A2/<� 1+02-4/8
�A2� +7,4/,/.3.
� �-/,� -,.� /->� 7>/<.<H40-9:/<� #7�
,.+>2

�-/<A<4+>/� EH</>� /->� -2/+0/<� �<,+.3�� E/-0

Y ,-/� -8� 	+:8/>� /->/<� �>.>+:8/�$?/<+.-A>
@A>� 0/1/>2/>� 4/,7>2/>� �-/</>� /=+6.� 378
#/-.?7>6.� 2/<� �<+>,?0+>.+.-A>� 4/EA>>/>
E/<2/>� 6F>>./>�

Y ,-/� L/2/<3/-.� ->� +7,</-9:/>2/<� �>3+:0�� @A00
C7>6.-A>,CH:-4�� ->� L/2/8� �<+>,?0+>.+.-A>,�
3/>.<78� 7>2� 37� C/,./>� &A,./>,H.3/>� 37<
�/<CD47>4� ,./:/>� 6F>>./>�
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Y ,-/� 6/->/� �A<,9:H2-47>4� +7C4<7>2� @A>
�<+>,?A<.�� #E-,9:/>0+4/<7>4�� �>./<1</�
9:7>4� 2/<� �07.@/<,A<47>4�� A2/<� �>C+00/->�
C0D,,/>� E-/� �<+78+� 7>2� �9:A96� +7CE/-,/>
ED<2/>�� 7>2

Y 2-/� �+.-/>./>�� +0,A� 2-/�$<4+>/8?CH>4/<�� A?�
.-8+0� +7C � 2-/� �<+>,?0+>.+.-A>� @A<1/</-./.
E/<2/>� 6F>>./>� 7>2� 6/->/� A<4+>1/2->4./>
�A.�� 7>2� �+9:.A?/<+.-A>/>� 8/:<� >A.E/>�
2-4� ,/->� ED<2/>

�/-� 2/<� !1/<.<+47>4� @A>� .-/<-,9:/>� $<4+>/>

+7C � 2/>� "/>,9:/>� .</./>� L/2A9:� -887>A0A4-�
,9:/� 7>2� C7>6.-A>/00/� �<A10/8/� +7C
� �-/� -8�
87>A0A4-,9:/� �1,.AM7>4� /<CA04.� :G?/<+67.�
@+,670H<� 7>2� 9:<A>-,9:
�  7>6.-A>/00/� �>./<�
,9:-/2/� ,->2� +1:H>4-4� @A8� $<4+>� 7>2� /<CA<�
2/<>� �>?+,,7>4/>�� 2-/� 4/EH:<0/-,./>� 8D,,/>�
2+,,� 2+,� .<+>,?0+>.-/<./� P/>A�$<4+>� -8
8/>,9:0-9:/>� $<4+>-,87,� <-9:.-4� 7>2� +>:+0�
./>2� C7>6.-A>-/<.

�-/�  A<,9:7>4/>� +7C � 2/8�%/1-/.� 2/<�P/>A�

.<+>,?0+>.+.-A>� ,->2� 8+,,-@� @/<,.H<6.� EA<2/>�
E/-0� 2-/� �>E/>27>4� 4/>./9:>-,9:/<� "/.:A2/>
/->/� �F,7>4� 2-/,/<� �<A10/8/� 2/<� P/>A.<+>,�
?0+>.+.-A>� ->� �7,,-9:.� ,./00.
� �-/� +0,� $<4+>�
B7/00/� @A<4/,/:/>/>��-/</�E/<2/>� 4/>./9:>-,9:
,A� @/<H>2/<.�� 2+,,� -:</�$<4+>/�>+9:�2/<��<+>,�
?0+>.+.-A>� >-9:.� 8/:<� +14/,.AM/>� E/<2/>� 7>2
-8� �8?CH>4/<A<4+>-,87,� 1/,.-887>4,4/8HM
C7>6.-A>-/</>� 6F>>/>
� �+37� ,->2� 8/:</</� @/<�
,9:-/2/>/� 4/>/.-,9:/� �/<H>2/<7>4/>� >A.E/>�
2-4�� 2-/� 27<9:� 2-/�!1/<.<+47>4� 7>2� 2-/��>.C/<�
>7>4� @A>� %/>/>� /<</-9:.� E/<2/>
� #-/0� -,.� 2-/
5�<,./007>4;� @A>� �9:E/->/>�� 2-/� 2-/� ->� -:</
�<1,71,.+>3� /->4/1<+9:./>� �/<H>2/<7>4/>� +>
-:</��+9:6A88/>�@/</<1/>
� �>�2-/,/8�#7,+8�
8/>:+>4� 6A88.� 2/8� &0A>/>�� +0,A� 2/<� 27<9:
&/<>.<+>,C/<� 8F40-9:/>� &A?-/� @A>� �-/</>� +7,
#/00/>� /->/� :/<+7,<+4/>2/� �/2/7.7>4� 37
� �-/
>A.E/>2-4/>� 4/>/.-,9:/>� �/<H>2/<7>4/>� ->
#/00/>� 6F>>/>� -8� �+1A<� E/,/>.0-9:� /CC-3-/>./<
27<9:4/CD:<.�E/<2/>
� �7M/<2/8� -,.� /,� 1/-� #/0�
0/>� +79:� 8F40-9:�� %/>/� 4/3-/0.� +7,37,9:+0./>
7>2� 2+8-.� -:</�  7>6.-A>� 37� 7>./<1->2/>

'/>>� /->/� #/000->-/� /.+10-/<.� -,.�� 2-/� +00/� 4/�

ED>,9:./>� �/<H>2/<7>4/>� +7CE/-,.�� 6F>>/>
8-../0,� &0A>-/<7>4� .<+>,4/>/� �-/</� 4/EA>>/>
E/<2/>

'/4/>� 2/<� E/-.</-9:/>2/>� T:>0-9:6/-./>� 1/-

+>+.A8-,9:/>�� 8A<?:A0A4-,9:/>� 7>2� ?:G,-A�
0A4-,9:/>� &<-./<-/>� ,9:/->/>� �9:E/->/� /->/
47./� $<4+>B7/00/� 37� ,/->
� �/,:+01� E7<2/>� 2-/
8/-,./>� �>./<,79:7>4/>� 37<� P/>A.<+>,?0+>.+�
.-A>� 1/-8� �9:E/->� 27<9:4/CD:<.
� �8A.-A>/00
,->2� �9:E/->/� ->� 7>,/</8� &70.7<6</-,� E/,/>.�
0-9:� +63/?.+10/<� +0,� 1/-,?-/0,E/-,/� �7>2/� A2/<
4+<� �<-8+./>

"/:</</� �<1/-.,4<7??/>� ->� �>40+>2�� 2/>

����� �7,.<+0-/>� 7>2� �/7.,9:0+>2� :+1/>� ->
2/>� 0/.3./>� )+:</>� .<+>,4/>/� �9:E/->/� CD<� P/�
>A.<+>,?0+>.+.-A>,7>./<,79:7>4/>� 4/>/<-/<.

$<4+>/� ,?/3-C-,9:� .<+>,4/>/<� �9:E/->/� D1/<,./�
:/>� >+9:� �<+>,?0+>.+.-A>� +7C � �G>A8A0A47,�
�CC/>� 2-/� 6<-.-,9:/� :G?/<+67./� �1,.AM7>4,</�
+6.-A>� 7>2� >/:8/>� +79:� -:</�  7>6.-A>� +7C

�-,0+>4� ,->2� 2-/� !1/<0/1/>,3/-./>� +1/<� CD<
/<>,.:+C./� �/-0@/<,79:/� 1/-8� "/>,9:/>� >A9:
37� 67<3
� �7M/<2/8� E-<2� 2+,� �<A10/8� /@/>.7�
/00� +7C.</./>2/<� 7>4/EA00./<� !1/<.<+47>4/>
@A>� :78+>?+.:A4/>/>� "-6<AA<4+>-,8/>� 7>2
/>2A4/>/>� 	/.<A@-</>� >A9:� :/C.-4� 2-,67.-/<.

�/-� +00/<� �A<�� 7>2� �8,-9:.�� E-/� �+0.7>4� 2/<
�9:E/->/� 7>./<� ,?/3-/00/>� :G4-/>-,9:/>� �/2->�
47>4/>�� �7,,9:F?C7>4� +00/<� 2-+4>A,.-,9:/>
"F40-9:6/-./>�� �<+>,?0+>.+.-A>/>� +7C � �<-8+�
./>� /.9
� 6+>>� /->� 	/,.<-,-6A� >-9:.� +7,4/,9:0A,�
,/>�E/<2/>
��-/�#79:.�@A>��9:E/->/>��2-/�6/-�
>/� 1/6+>>./>� +8?:A�=/>A.<A?/>� 	/.<A@-</>
->� -:</8� %/>A8� />.:+0./>�� -,.� ,-9:/<0-9:� /->
E-9:.-4/<�  +6.A<�� 6+>>� +1/<� +79:� 2+,� 	-,-6A
/->/<� /@/>.7/00/>� 	/6A81->+.-A>� @/<,9:-/2/�
>/<� </.<A@-<+0/<� �/B7/>3/>� >-9:.� @/<:->2/<>

#7<�	-,-6A+1,9:H.37>4� ,/-� +>4/8/<6.�� 2+,,� 2-/�
,/,� �<A10/8� 1/-� 2/<� ,A8+.-,9:/>� %/>.:/<+?-/�
2-/� L+� :H7C-4� 8-../0,� </.<A@-<+0/<� �/6.A</>� @/<�
,79:.�E-<2��1-,�37�/->/8�4/E-,,/>�%<+2�/1/>,A
1/,./:.

�-/� 1-,0+>4� ,9:A>� 27<9:4/CD:<./>� �<+>,?0+>�

.+.-A>/>�� 3
�
� @A>� �/<360+??/>�� �+7.+12/6�
67>4/>� /.9
�� 2-/� �>E/>27>4� @A>� �71,.+>3/>

G. Brem  Organe für die Xenotransplantation
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E-/� �/</>� 7>2� �8?C,.ACC/� A2/<� 2-/� �>L/6.-A>
@A>�#/00/>� .-/<-,9:/>��<,?<7>4,�1/-�2/<� <-,9:�
3/00/>.:/<+?-/� :+1/>� 37� 6/->/<� 1/6+>>./>
!1/<.<+47>4� @A>� &<+>6:/-.,/<</4/<>� 4/CD:<.

�79:� ->� �/<7C,4<7??/>�� 2-/� /=.</8� ->./>,-@/>
&A>.+6.�8-.��-/</>�:+1/>�� :H../� /,� ,/-.� 0+>4/8
37� />.,?</9:/>2/>� �<6<+>67>4/>� 6A88/>
6F>>/>� 7>2� 8D,,/>�� E/>>� 2-/,/,� 	-,-6A� ,/:<
4<AM� EH</
� �+,� 	-,-6A� 2/<� �.+10-/<7>4� /->/,
>/7/>� &<+>6:/-.,/<</4/<,� EH</� 1/-� �/<E/>�
27>4� @A>� $<4+>/>� >H:/<� @/<E+>2./<� �?/3-/,�
+0,A� @A>� �<-8+./>�� :F:/<

�?/>2/<.-/</�� 2-/� /-4/>,� CD<� 2-/� P��� 4/3D9:�

./.� ED<2/>�� 6F>>./>� ->� ,/:<� :G4-/>-,9:/<� 7>2
6/-8+<8/<� �84/17>4� ��� �� +7CE+9:,/>� 7>2
L/2/<3/-.� 37<� �/<CD47>4� ,./:/>
� �-/� �� ��+0�
.7>4�@A>��9:E/->/>�CD<�2-/�P���:+.�>/1/>�2/>
,9:A>� 4/>+>>./>� �A<./-0/>� +79:� /->/� �/2/7�
.7>4�1/-� 2/<� �79:/�7>2� �2/>.-C-6+.-A>�@A>�>A9:
7>1/6+>>./>� �<</4/<>
� �->/� �� ��->:/-.� CD<
2/>� 4/>+>>./>� #E/96� ,A00./� +0,� 4/,9:0A,,/>/
�-><-9:.7>4� 1/.<-/1/>� E/<2/>�� 2
:
� >+9:� 2/<
�.+10-/<7>4�2/<��� ��/<2/�/<CA04.�6/->�E/-./</,
�->1<->4/>�@A>��-/</>� ->�2-/,/>��/,.+>2
�'/>>
2-/� �7/00/� CD<� 2-/� P/>A.<+>,?0+>.+.-A>,��/<,7�
9:/� -88/<� 2-/,/01/� ,?/3-C-,9:� 6/-8C</-/� �/<2/
-,.�� 6+>>� :->,-9:.0-9:� 2/<� 1-A0A4-,9:/>� �-9:/<�
:/-.� /->� -88/<� :F:/<� E/<2/>2/<� %<+2� +>� #7�
@/<0H,,-46/-.�2/<��<A4>A,/�D1/<� C/:0/>2/�&<+>6�
:/-.,D1/<.<+47>4/>� @A8� �9:E/->� +7C � 2/>�"/>�
,9:/>� /<</-9:.� E/<2/>
� �+9:� E-/� @A<
?<A10/8+.-,9:� ,->2� +1/<� ,A4
� �0AE��-<7,��>C/6�
.-A>/>�� 2+�:-/<� 2-/� �>671+.-A>,3/-.�8/:</</� )+:�
</� 1/.<+4/>� 6+>>
� �<A.32/8� 1-/./.� 2+,�&A>3/?.
2/<� 4/,9:0A,,/>/>� �� ��->:/-.� +79:� :-/<� 2/>
4<FM.8F40-9:/>� �9:7.3
� "+>� 6+>>� :ACC/>� 7>2
/<E+<./>�� 2+,,� 27<9:�2+,� ,9:<-..�� 7>2� ,.7C/>E/-�
,/� �A<4/:/>� �<A10/8/� 8-.� :/7./� >A9:� 7>1/�
6+>>./>� �-</>�� E/>>� /,� ,-/� 4/1/>� ,A00./�� </9:.�
3/-.-4� /<6+>>.� 7>2� 4/0F,.� E/<2/>� 6F>>/>
� �-/
/<,./>� .<+>,4/>/>� #/00/>�� %/E/1/� A2/<� $<4+>/
CD<�2-/�P���E/<2/>�>+9:�/->/8�4/>+7�C/,.4/0/4�
./>� �0+>� 8-.� ,9:<-..E/-,/8� �A<4/:/>� 7>2� 1/�
40/-./>2/<� �7+0-.G� �A>.<A0� 7>2� "A>-.A<->4
1/-8� "/>,9:/>� 378� �->,+.3� 6A88/>


���#&4�%�� 7&%� A�%&#��%�+$�%#�#�%

�/-� 2/<� =/>A4/>/>� �<+>,?0+>.+.-A>� @A>� �-/<�
A<4+>/>� +7C � 2/>�"/>,9:/>� CD:<.� 2-/� =/>A4/>/
�1,.AM7>4,</+6.-A>� 2+37�� 2+,,� $<4+>/� @A>
>-9:.� @/<E+>2./>� �?/3-/,� ,/:<� ,9:>/00� >+9:� 2/<
�<+>,?0+>.+.-A>� +14/,.AM/>� E/<2/>
� �-/,/� :G�
?/<+67./� �1,.AM7>4,</+6.-A>� ��P	�� -,.� 37�
<D9637CD:</>� +7C � ?<HCA<8-/<./� �>.-6F<?/<� -8
8/>,9:0-9:/>� �887>,G,./8
� �7<9:� 2-/� �->�
27>4� 2/<� ?<HCA<8-/<./>� �>.-6F<?/<� +>� 2-/� �>�
2A.:/0A1/<C0H9:/� 2/<� �07.4/CHM/� 2/,� .<+>,?0+>�
.-/<./>� $<4+>,� E-<2� 2+,� &A8?0/8/>.,G,./8
+6.-@-/<.
� �-/,/,� ,/>,-1-0-,-/<.� �:<A81A3G./>
7>2� �/76A3G./>�� 2-/� D1/<� 2-/� �07.4/<->>7>4
2-/� "-6<A�� 7>2� "+6<A3-<670+.-A>� 378� �.-00�
,.+>2� 1<->4/>
� �0,�  A04/� .<-..� /->� ,9:>/00/<��>�
,.-/4� 2/,� +<./<-/00/>� '-2/<,.+>2/,�� /->/� �1>+:�
8/� 2/,� �07.C07,,/,�� /->/� �=.<+@+,+.-A>� @A>
�07.�� �H8+.7<-/� 1/-� �-/</>.<+>,?0+>.+.-A>
A2/<� 	/-30/-.7>4,,.F<7>4� 1/-� �/<3.<+>,?0+>.+�
.-A>� +7C�� 2-/� ->>/<:+01� @A>� "->7./>� 37� /->/8
,9:>/00/>�  7>6.-A>,/>2/� 2/,� $<4+>,� CD:</>

�7<9:� !1/<.<+47>4� @A>� 4//-4>/./>� &A>�

,.<76./>� 6F>>./>� .<+>,4/>/� �-/</� /<3/74.� E/<�
2/>�� 2-/� +>2/</� #/00A1/<C0H9:/>+>.-4/>/� :+1/>
7>2� ,A�2/>��>4<-CC � 2/<�?<HCA<8-/<./>��>.-6F<�
?/<� +1E/:</>� 6F>>/>� 13E
� 2-/� 2-/� �6.-@-/<7>4
2/,� &A8?0/8/>.,G,./8,� 7>./<2<D96/>
� �,
:+>2/0.� ,-9:� 2+1/-� 78� >+.D<0-9:/� �<A276./�� 2-/
-8� >A<8+0/>� $<4+>-,87,� 2+37� 2-/>/>�� ?:G,-A�
0A4-,9:� +10+7C/>2/� �887>8/9:+>-,8/>� 7>2
�>.-6F<?/<</+6.-A>/>� E-/2/<� >+9:� 7>./>� 37
</470-/</>
� �A>� 2-/,/>� &A8?0/8/>.->:-1-.A�
</>� 4-1.� /,� 3/00,.H>2-4/� 7>2� 0F,0-9:/�  A<8/>�
2-/� +>� 7>./<,9:-/20-9:/>� �./00/>� 2/<� &A8?0/�
8/>.+6.-@-/<7>4,�&+,6+2/� E-<6/>


��%#��%�"��� C� �'#!7�� ��%&*7��8%/���%�

�/<� 2/C->-.-A>/8� @/<,./:.�8+>� 7>./<�%/>./9:�
>-6�2-/� 4/>./9:>-,9:/��/<H>2/<7>4� @A>�$<4+>-,�
8/>
� �-/� "F40-9:6/-.�� C</82/� %/>/� ->� 2+,� %/�
>A8�/->/,��-/</,� @-+�%/>.<+>,C/<� /->37,9:0/7,/>
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7>2� /<CA04</-9:� 37� /=?<-8-/</>�� :+.� 2/<� 4/>/.-�
,9:/>� "+>-?70+.-A>� @A>� �-/</>� /->/� @F00-4� >/7/
�-8/>,-A>� /<FCC>/.
� �+,� 4<7>2,H.30-9:/� �<A�
10/8� 2/<� 0+>4/>� #/-.+10H7C/� ->� 2/<� �-/<379:.
6+>>� +79:�2/<�%/>.<+>,C/<� >-9:.� 0F,/>�� /<� 7>./<�
0-/4.� ->� 2-/,/8� #7,+88/>:+>4� 2/>� 40/-9:/>
	+:8/>1/2->47>4/>� E-/� 6A>@/>.-A>/00/� #79:.�
?<A4<+88/
� �1/<� 4/<+2/� E/4/>� 2/<� 0+>4/>� %/�
>/<+.-A>,->./<@+00/� -,.� 2-/� �:+>9/�� 27<9:� %/>�
.<+>,C/<� ->�/->/<�13E
�E/>-4/>�%/>/<+.-A>/>�/->/
�/<H>2/<7>4� 37� /<3-/0/>�� 2-/� 8-.� 6A>@/>.-A>/0�
0/>� #79:.@/<C+:</>� @-/0/� %/>/<+.-A>/>� 7>2� 2+�
8-.� )+:<3/:>./� ->� �>,?<79:� >/:8/>� ED<2/�
</-3@A00
� �/-� 0+>2E-<.,9:+C.0-9:/>� �7.3.-/</>
E-<2� 1-,0+>4� :+7?.,H9:0-9:� 2-/� ����"-6<A->�
L/6.-A>� 4/>7.3.
� �-/� 3E/-C/0,A:>/� +7C</4/>2,./
�>.E-9607>4� ,./00.� 2/<3/-.� 2-/� �.+10-/<7>4� @A>
&0A>?<A4<+88/>�1/-��7.3.-/</>�7>2�2/</>��/<�
E/>27>4� 37<� �<,./007>4� .<+>,4/>/<� �-/</� 2+<

�+9:�2/>�/<,./>��/<-9:./>�D1/<�2-/�/<CA04</-�

9:/� �<,./007>4� .<+>,4/>/<� &+>->9:/>�� �9:E/->/
7>2��9:+C/�O�-,.�2/<�%/>.<+>,C/<�37�/->/8�37@/<�
0H,,-4/>� 7>2� 8-.� ,-9:/</<� �<CA04,<+./� /->,/.31+�
</>� �/<C+:</>� 4/EA<2/>
� �/-� 2/<� .<+>,C/<-/<./>
���� :+>2/0.� /,� ,-9:� 78� %/>6A>,.<76./�� 2-/
>A<8+0/<E/-,/� +7,� E/>-4,./>,� �� &A8?A>/>./>�
>H80-9:� 2/8� ,A4
� �.<76.7<4/>� 7>2� 2/>� </470+�
.A<-,9:/>� �/B7/>3/>� 1/,./:/>
� �->� �.<76.7<4/>
/>.:H0.� 2-/� 4/>/.-,9:/� �>CA<8+.-A>� CD<� /->� �<A�
./->
� �-/� </470+.A<-,9:/>� �/B7/>3/>� ,->2� 2+CD<
@/<+>.EA<.0-9:�� 2+,,� %/>/� /=?<-8-/<.� E/<2/>

�+1/-� 1/,.-88/>� 2-/� </470+.A<-,9:/>� �/B7/>�
3/>� ��<A8A.A</>�� �>:+>9/<�� &A>.<A00</4-A>/>�
Y 2-/� %/E/1/,?/3-C-.H.�
Y 2-/�"/>4/� 7>2
Y 2/>� #/-.?7>6.� 2/<� %/>/=?</,,-A>

%/>6A>,.<76./� CD<� 2-/� "-6<A->L/6.-A>� E/<�

2/>� ->� �0+,8-2/>�� &A,8-2/>� A2/<� �+82+��:+�
4/>� 60A>-/<.
� �+27<9:� -,.� 2-/� �H>4/� 2/<� &A>�
,.<76./� +7C � (���13E
� ��*� 61?� 0-8-.-/<.
�'/>>
0H>4/</�  <+48/>./� .<+>,C/<-/<.� E/<2/>� ,A00/>�
3
�
� 78� 4/>A8-,9:/� ���� +>,./00/� @A>� 9���
@/<E/>2/>� 37� 6F>>/>� A2/<� 37<� �/<1/,,/<7>4
2/<� �=?</,,-A>� @A>� 4/607,./<./>� %/>/>�� -,.� 2-/
&A->L/6.-A>� @A>� �� A2/<� 8/:</</>� @/<,9:-/2/�

>/>�  <+48/>./>� /->� 4//-4>/./,� �/<C+:</>
� �A<�
8+0/<E/-,/�6A88.�/,�+>�/->/<�/->3-4/>�9:<A8A�
,A8+0/>� �A6+0-,+.-A>� ?<A� %/>A8� 378� �->1+7
2/<� ->L-3-/<./>����
��-/��+.,+9:/�� 2+,,� ,-9:� +>
/->/<� �./00/� 8/:</</�  <+48/>./� :->./</->+>2/<
->./4<-/</>�6F>>/>��E/-,.�2+<+7C �:->��2+,,�/,�@A<
A2/<�EH:</>2� 2/<� �>./4<+.-A>� 37<� �-4+.-A>� A2/<
	/6A81->+.-A>� 3E-,9:/>� 2/>� ->L-3-/<./>� ����
 <+48/>./>� 6A88.
� �->/� "F40-9:6/-.� 37<� %/�
>/<-/<7>4�@A>��-/</>�8-.��<+>,4/>/>�/->/<��H>�
4/� @A>�E/-.�8/:<� +0,� *� 61?� -,.� 2-/�&0A>-/<7>4
2/<�  <+48/>./� ->� J��,� �J/+,.� �<.-C-9-+0� �:<A�
8A,A8/,�� 7>2� 2-/� +>,9:0-/M/>2/� �>L/6.-A>

 D<� 2-/� �=?</,,-A>� /->/,� �<+>,4/>,� -,.�� E-/

,9:A>� /<EH:>.�� 2-/� &A81->+.-A>� 2/,� �.<76.7<�
4/>,� 8-.� 4//-4>/./>� </470+.A<-,9:/>� �/B7/>3/>
/>.,9:/-2/>2
��,�4-1.��->E/-,/��2+,,�+7M/<�2/>�->
7>8-../01+</<� �H:/� /->/,� �.<76.7<4/>,� 0-/4/>2/>
�<A8A.A<,/B7/>3/>� -8� (Z��/</-9:� 7>2� 7>.<+>,�
0+.-/<./>� �/B7/>3/>� -8� �Z��/</-9:� ,AE-/� 2/>�8-.�
7>./<� E/-.� />.C/<>.� 0-/4/>2/>� �>:+>9/<>� +79:
>A9:� </470+.A<-,9:/� &A8?A>/>./>� �"�	� 8+�
.<-=� +..+9:8/>.� </4-A>�� ��	� >� 0A97,� 9A>.<A00� </�
4-A>�� /=-,.-/</>�� 2-/�8-.7>./<� 1-,� 37� �� 6?� @A8
/-4/>.0-9:/>� %/>��A97,� />.C/<>.� 0-/4/>� 7>2� 2-/
�=?</,,-A>�2/,�%/>,�8-.1//->C07,,/>
��+,�37� ->�
L-3-/</>2/� ���� <+48/>.� 87,,� +7,� 2/8� �/6.A<
:/<+7,4/,9:>-../>� 7>2� +14/.</>>.� E/<2/>

����"-6<A->L/6.-A>,0F,7>4/>� 8D,,/>� ,./<-0
7>2� +1,A07.� C</-� @A>� �/<7></->-47>4/>� ,/->

!1/<0-9:/<E/-,/� E-<2� 2-/� &A>3/>.<+.-A>� ,A� /->�
4/,./00.�� 2+,,� ?<A� �-9A0-./<� �[����� �-./<�� /.E+
�
�&A?-/>�2/,�%/>6A>,.<76./,�/>.:+0./>� ,->2


���#�$$�%�� #��%���%��� 
� .�!%�

�-/� �<,./007>4� .<+>,4/>/<� �9:E/->/� 78C+,,.
CA04/>2/� �<1/-.,,9:<-../�
Y �A<1/</-.7>4� 2/<� �?/>2/<.-/</� 27<9:� :A<�

8A>/00/� �7?/<A@70+.-A>�
Y :A<8A>/00/� �G>9:<A>-,+.-A>� 2/<� �8?CH>�

4/<.-/</�
Y 3E/-8+0-4/� 6D>,.0-9:/� �/,+87>4� 2/<� �?/>�

2/<.-/</�
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Y �81<GA4/E->>7>4� -8� �A<6/<>,.+2-78� N
�.2� >+9:� ��%� �??0-6+.-A>

Y #/>.<-C74+.-A>� 2/<� �-3/00/>� 37<� �-9:.1+<8+�
9:7>4� 2/<� �A<6/<>/

Y ���� "-6<A->L/6.-A>
Y ->� @-.<A� #E-,9:/>670.7<
Y �/>2A,6A?-,9:/<���<+>,C/<� +7C ��8?CH>4/<.-/</
Y %<+@-2-.H.,7>./<,79:7>4� 2/<� �8?CH>4/<.-/</
Y �>./4<+.-A>,�� 7>2� �=?</,,-A>,7>./<,79:7>�

4/>� 1/-� 4/1A</>/>� �-/</>
Y �.+10-/<7>4� :A8A3G4A.� .<+>,4/>/<� �->-/>

27<9:� 6A>@/>.-A>/00/� #79:.@/<C+:</>

�-/� CD<� 2-/� �>L/6.-A>� 1/>F.-4./>� 1/C<79:././>

�-3/00/>� E/<2/>� 27<9:� �-0/-./<,?D07>4� 4/EA>�
>/>
� #7<� �<:F:7>4� 2/<� #+:0� 2/<� �-3/00/>� ?<A
�?/>2/<.-/<� /<CA04.� /->/� :A<8A>/00/� �7?/<A@70+�
.-A>
� �?/>2/<.-/</� E/<2/>� 8-.� �"�%� ��</4>+>.
"+</� �/<78� %A>+2A.<A?->�� ,.-870-/<.
� #7<
$@70+.-A>,/->0/-.7>4� /<:+0./>� 2-/� �-/</� ��%
��78+>� �:A<-A>-9� %A>+2A.<A?->�
� �*� 7>2� �N
�.7>2/>�,?H./<�E/<2/>�,-/�1/,+8.
��*�1-,�����.7>�
2/>�>+9:�2/<�3E/-./>��/,+87>4�E/<2/>�2-/��-0/-�
./<� 2/<� �?/>2/<.-/</� 4/,?D0.
��-/��8?CH>4/<.-/</
E/<2/>� ��� �.7>2/>� ,?H./<� +0,� 2-/� �?/>2/<.-/</
@A<1/</-./.
� #7<� �></47>4� 2/<� $@+<.H.-46/-.� /<�
:+0./>�,-/�/->/�</273-/<./��A,-,��"�%
��-/�$@7�
0+.-A>,+7,0F,7>4� 8-.� �(� ��� ��%� /<CA04.� ��
�.7>2/>� >+9:� 2/<� $@70+.-A>,+7,0F,7>4� 2/<
�?/>2/<.-/</
��/<��81<GA.<+>,C/<�E-<2�(��1-,�((
�.7>2/>� >+9:� 2/<� ��%�%+1/� 1/-� 2/>� �8?CH>�
4/<>� 27<9:4/CD:<.
� �9:E/->/� </+4-/</>� ,/:<� 47.
+7C � �7?/<A@70+.-A>,1/:+>207>4� 7>2� 0-/C/<>� -8
�7<9:,9:>-..� 8/:<� +0,� �� ->L-3-/<1+</� �81<GA�
>/>� ?<A� �?/>2/<
� �-/� �81<GA4/E->>7>4� 6+>>
27<9:� 9:-<7<4-,9:/� A2/<� />2A,6A?-,9:/� �?D07>4
A2/<� >+9:� �9:0+9:.7>4� 2/<� �?/>2/<� /<CA04/>

�7<9:� 2-/� #/>.<-C74+.-A>� 2/<� �-3/00/>� �3
�


�(
� 4�� ��"->7./>��E+>2/<.� 2-/� 2-/��A<6/<>/
@/<2/96/>2/�%<+>70+� +>� /->/>��A0�2/<��-3/00/>

�-/� �A<6/<>/� 10/-1/>� +>� -:</<� 7<,?<D>40-9:/>
�A6+0-,+.-A>� 7>2� E/<2/>� ,-9:.1+<
�  D<� 2-/� "-�
6<A->L/6.-A>�E-<2� /->/� �-3/00/� +>� /->/<��+0./?-�
?/../� C-=-/<.�� 7>2� 2-/�8-.������F,7>4� 4/CD00./
�>L/6.-A>,?-?/../� E-<2� 8-.� �-0C/� /->/,� "-6<A�
8+>-?70+.A<,� ->� /->/>� �A<6/<>� 2/<� �-3/00/� 4/�

,9:A1/>��,A�2+,,�9+
�����?0�2/<������F,7>4�->�
L-3-/<.� E/<2/>� 6F>>/>
� �+9:� 2/<� "-6<A->L/6.-�
A>�E/<2/>�2-/��-3/00/>���1-,����.7>2/>�1-,�378
�<+>,C/<� ->� @-.<A� 670.-@-/<.
� �81<GA>/>�� 2-/
8A<?:A0A4-,9:� >-9:.� 8/:<� ->.+6.� ,->2�� E/<2/>
@A<� 2/8� �<+>,C/<� +7,,A<.-/<.

�8?CH>4/<.-/</� E/<2/>� >+9:� </?<A276.-A>,�

1-A0A4-,9:/>� %/,-9:.,?7>6./>� +7,4/EH:0.
� �-/
->L-3-/<./>� �81<GA>/>� E/<2/>� 1/-8� �9:E/->
->�/->/>��-0/-./<� +14/,/.3.��2+� ,-9:�2-/��81<GA�
>/>� 27<9:� '+>2/<7>4� -8� �./<7,� ��?+9->4�
40/-9:8HM-4� +7C � 1/-2/� �./<7,:F<>/<� @/<./-0/>

�>�/-4/>/>��>./<,79:7>4/>�-,.�/,�7>,�4/07>4/>�
/>2A,6A?-,9:� 4/,.D.3./� �/<C+:</>� 2/<� %/E->�
>7>4� 7>2� !1/<.<+47>4� @A>� �81<GA>/>� +7,
13E
� ->� 2/>� �-0/-./<� 37� />.E-96/0>�� 2-/� ->� -:</<
�CC-3-/>3� 2/>� 9:-<7<4-,9:/>� �/<C+:</>� 40/-9:�
E/<.-4� ,->2
� �7,� .-/<,9:D.3/<-,9:/<� �-9:.� -,.� 2-/
�>2A,6A?-/� @A<373-/:/>

�A>� 2/>� +7,� %/>.<+>,C/<� 4/1A</>/>� �-/</>

E/<2/>�6/<>:+0.-4/�#/00/>�4/EA>>/>
��7,�2-/,/>
E-<2�����-,A0-/<.�7>2�2+<+7C �7>./<,79:.��A1�2-/
->L-3-/<./� ���� ->,� %/>A8� /->4/1+7.� EA<2/>
-,.
�  D<� 2/>� %/>.<+>,C/<� 1/-8� �9:E/->� 6F>>/>
CA04/>2/� �<CA04,<+./>� 374<7>24/0/4.� E/<2/>�
�� � 8-6<A-->L-3-/<1+</� #G4A./>� ?<A� �?/>2/<
�\�%<+@-2-.H.,<+./�>+9:��<+>,C/<�@A>���#G�
4A./>�?<A��8?CH>4/<
�\� �81<GAD1/<0/1/>,<+./�� 1/3A4/>� +7C � ->�
L-3-/<./� #G4A./>
�\� �>./4<+.-A>,<+./
$1� 2+,� �<+>,4/>� +79:� /=?<-8-/<.� E-<2�� E-<2

->� +7CEH>2-4/>� 	���� 7>2� �<A./->+>+0G,/>� 4/�
60H<.
� �-/�  <+4/� >+9:� 2/<� 1-A0A4-,9:/>� '-<6�
,+86/-.� D1/<?<DC.� 8+>�� ->2/8� 2+,� .<+>,4/>/
�-/<� +7C � /<E+<././� ?:H>A.G?-,9:/� �/<H>2/<7>�
4/>� ->� 2/<� #-/0/-4/>,9:+C.� 7>./<,79:.� E-<2


��%#��%�"��+�&:�'#�� "1�� /!�� A�%&#��%�(
+$�%#�#!&%

 D<� /->/� .<+>,4/>/� �/<H>2/<7>4� @A>� �-/<A<�
4+>/>� 6A88/>� 7
+
� CA04/>2/� �>:-1-.A<�%/>/� ->
 <+4/�
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��*N� "/81<+>� �AC+9.A<� �<A./->� �"���
��((� �/9+G� �99/0/<+.->4�  +9.A<� ��� �
��(�� �<A./9.->�� "/81<+>��>:-1-.A<� CD<� 	/+6.-@/� �G,-,
�"�	��
���(� #/00A1/<C0H9:/>� "A0/6D0� 7>2� �-4+>2
 �?*�� 7>2�  �?�((�  +6.A<� �� �0F,0-9:/�  A<8�
,�	�� 0F,0-9:/<� &A8?0/8/>.� 	/3/?.A<� �G?�

�-/�CD<�2-/��<,./007>4�2/<�.<+>,4/>/>��9:E/-�
>/� 1/>F.-4./>� 	���J���&0A>/�8-.� /->/<� �H>�
4/�@A>�1-,� 37�����"1?��2-/�2-/� 4/,+8./�	/4-A>
8-.� 2/>� %/>/>� CD<� ��*N�� ��((�� �	�� 7>2
�	�� />.:+0./>�� ,->2� 1/</-.,� 60A>-/<.� 7>2� E/<�
2/>� ->� �9:E/->/3G4A./>� ->L-3-/<.
� �-/� �+7?.�
7<,+9:/� CD<� 2-/� &A8?0/8/>.</+6.-A>� 1/-
�<+>,?0+>.+.-A>� @A>� =/>A4/>/8� "+./<-+0� -,.
2-/� �->27>4� @A>� ,A4
� =/>A</+6.-@/>� �>+.D<0-�
9:/>�� �>.-6F<?/<>�� 2-/� 4/4/>� /->� /->3/0>/,��-�
�+99:+<-2�� 2+,� ���%+0+%+0��� 4/<-9:./.� ,->2
��-/�
,/,� �-��+99:+<-2� .<-..� 1/-8� "/>,9:/>� >-9:.
+7C
� �8� 2-/,/� �>.-4/>��>.-6F<?/</+6.-A>� 1/-
2/>� P/>A.<+>,?0+>.+.-A>/>� 37� @/<8/-2/>�
6+>>�8+>� />.E/2/<� 2+,� CD<� 2-/� �G>.:/,/� 2-/,/,
#796/<,� @/<+>.EA<.0-9:/� %/>� 2/<� +����%+0+6.A�
,G0.<+>,C/<+,/�� +7,,9:+0./>� A2/<� 27<9:��=?</,,-�
A>� /->/,� +>2/</>� �>3G8,�� 3
�
� 2-/� +���� 79A�
,G0��<+>,C/<+,/� ����<+>,C/<+,/�� 27<9:�&A8?/.-�
.-A>� 2-/� �>.,./:7>4� @A>� ���%+0+%+0�
378->2/,.� 4<FM./>./-0,� 7>./<1->2/>
� �/<
�<+>,C/<� 2/,�  79A,G0.<+>,C/<+,/�%/>,� 6+>>� 37
/->/<� ,.+<6/>� 	/273-/<7>4� 2/<� +����%+0+6.A�
,G0.<+>,C/<+,/� CD:</>�� E-/� @A>� +8/<-6+>-,9:/>
�<1/-.,4<7??/>� 4/3/-4.� EA<2/>� -,.


�$&%�%� �%/� �$&%�

�->� &0A>� -,.� /->/� 7>4/,9:0/9:.0-9:� +7,� /->/8
"7../<A<4+>-,87,� />.,.+>2/>/� /<140/-9:/
�+9:6A88/>,9:+C.
� �/-8� �H74/<� 7>2� +79:
1/-8�"/>,9:/>� 4-1.� /,� ->�  A<8� /->/--4/<� #E-0�
0->4/� A2/<� "/:<0->4/� >+.D<0-9:/<E/-,/� B7+,-
&0A>4/,9:E-,./<
� �-/,/,� </0+.-@� ,/0./>/� �:H>A�
8/>� �E/>-4/<� +0,� ��\� +00/<�%/17<./>�� .<-..� +7C�
E/>>� +7,� /->/8� �81<GA� EH:</>2� 2/<� C<D:/>
�>.E-9607>4� 27<9:� 37CH00-4/� �</-4>-,,/� 3E/-
A2/<� 8/:</</� #/00:+7C/>� 4/1-02/.� E/<2/>�� 2-/

,-9:� 2+>>� 7>+1:H>4-4� E/-./</>.E-96/0>� 7>2� 37
4/>/.-,9:� -2/>.-,9:/>� �>2-@-27/>� :/<+>E+9:,/>

�/-��H74/.-/</>�@/<,./:.�8+>�7>./<� 5&0A>/>;

->� 2/<� �81<GA0A4-/� 2-/� �<,./007>4� @A>� �8�
1<GA>/>� 8-.� -2/>.-,9:/8� %/>A.G?
� �+,� +7,�
,-9:.,</-9:,./� �/<C+:</>� 37<� �<,./007>4� /->/<
�>3+:0� 4/>/.-,9:� -2/>.-,9:/<� �81<GA>/>� 13E

�-/</� -,.� 2-/� �81<GA60A>-/<7>4� 8-../0,� &/<>�
.<+>,C/<
� ��7<9:�!1/<.<+47>4� @A>�&/<>/>� 13E

6/<>:+0.-4/>� /81<GA>+0/>�� C/.+0/>� A2/<� ,A8+�
.-,9:/>� #/00/>� ->� />760/-/<./� �-3/00/>� 6+>>� 1/-
+7,</-9:/>2/<� �?/>2/<3/003+:0� /->/� .:/A</.-,9:
7>1/4</>3./� �>3+:0� -2/>.-,9:/<� �81<GA>/>
7>2� �>2-@-27/>� /<,./00.� E/<2/>

�7<9:� !1/<.<+47>4� @A>� #/006/<>/>� ->� />.�

,?</9:/>2� @A<1/</-././� �-3/00/>� 6F>>/>� 4/>/�
.-,9:� -2/>.-,9:/� �81<GA>/>� /<,./00.� E/<2/>

�A<+7,,/.37>4�-,.��2+,,�2-/��-3/00/�2+,�"/.+?:+�
,/��.+2-78�->�2/<��
�	/-C/./-07>4��"/.+?:+,/����
@A00/>2/.� :+.� 7>2� 2-/� /-3/00/-4/>/� >760/H</
���� />.C/<>.� E7<2/� ��>760/+.-A>�
� �->/,� 2/<
E-9:.-4,./>� �:H>A8/>/� 1/-8� &/<>.<+>,C/<� -,.�
2+,,� 2-/� &/<>����� </?<A4<+88-/<.� E/<2/>
87,,�� 2
:
� 2-/� ���� 2/,� D1/<.<+4/>/>� &/<>,
87,,� ,A� +6.-@-/<.� E/<2/>�� 2+,,� 2+,� �/-07>4,�
,9:/8+� 2/,� �81<GA,�E-/2/<� 1/-8� �.+2-78� 2/<
#G4A./� 1/4->>.�� A1EA:0� 2/<� &/<>� @A>� /->/<
#/00/� ,.+88.�� 2-/� 1/</-.,� 8/:</</� A2/<� ,A4+<
@-/0/� �/-07>4,3G60/>� :->./<� ,-9:� :+.

�0,� �8?CH>4/<3/00/>� /-4>/>� ,-9:� +79:� ->� @-�

.<A� 4/</-C./�� 7>1/C<79:././� �-3/00/>�� 1/-� 2/>/>
>+9:��<</-9:/>�2/<�"/.+?:+,/� ���2-/�784/1/>�
2/>� �78707,3/00/>� />.C/<>.� E/<2/>
� �-/� �>7�
60/+.-A>� /<CA04.� 27<9:� �1,+74/>� 2/,� ->� 2/<
�H:/� 2/,� �A06F<?/<,� 0-/4/>2/>� #G.A?0+,8+,
8-.� �-0C/� /->/<� �>760/+.-A>,?-?/../
� #7<� �>./�
4<+.-A>� 2/,� #/006/<>,� 2-/,/<� .<+>,C/<-/<./>
�?/>2/<3/00/>� ->� 2+,� #/00?0+,8+� 2/<� �-3/00/
87,,�2-/�"/81<+>�2/<�#/00/�8-.� 2/<�"/81<+>
2/<� �-3/00/� C7,-A>-/<.� E/<2/>
� �8� 4/1<H79:�
0-9:,./>� -,.� 2+37� 2-/� ,A4
� �0/6.<AC7,-A>�� 1/-� 2/<
27<9:� 67<33/-.-4/� %0/-9:,.<A8-8?70,/� �A</>
->273-/<.� E/<2/>�� 2-/� /->� #7,+88/>C0-/M/>
2/,� #G.A?0+,8+,� /<8F40-9:/>
� �-/� �6.-@-/�
<7>4�-,.�2-/��A<+7,,/.37>4�CD<�2+,�5�>4+>46A8�

G. Brem  Organe für die Xenotransplantation
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8/>;� 2/<� �/-07>4,+6.-@-.H.� 2/,�  7,-A>,?<A276�
./,
��+9:�2/<�/<CA04./>� 7,-A>�E/<2/>�2-/� 7,-�
A>,6A8?0/=/� 670.-@-/<.�� 1-,� ,-/� 7>107.-4� +7C
�8?CH>4/<� .<+>,C/<-/<.� E/<2/>� 6F>>/>

�>� /->/<� -8�  /1<7+<� ����� � /<,9:-/>/>/>� �<�

1/-.� 2/8A>,.<-/<./� 2-/� �<1/-.,4<7??/� @A>� )+>
'��"���� 2+,,� /,� 8F40-9:� -,.�� +79:� &/<>/� @A>
 /./>� 7>2� +270./>� #/00/>� 27<9:� &/<>.<+>,C/<
37<� �>.E-9607>4� +>37</4/>
� �7,� �N� �+4/� +0./>
 /./>�7>2�+7,�2/8��7./<4/E/1/�/->/,�,/9:,�)+:�
</� +0./>� �9:+C/,� E7<2/>� #/00/>� 670.-@-/<.� 7>2
>+9:�/->-4/>��+,,+4/>�->�2/<�&70.7<�37<�&0A>-/�
<7>4� @/<E/>2/.
�&/<>/� 2-/,/<�#/00/>� CD:<./>� ->
/->-4/>� E/>-4/>�  H00/>� 37<� %/17<.� @A>� �H8�
8/<>
� �/-� /->/8� �+88� E+<� 2/<� �?/>2/<� 2/,
&/<>/,� /->/��7./<3/00/� 2/,� +270./>� �9:+C/,

�/-�2/<��7.37>4�2/,�&0A>/>,�CD<�2-/� ��<,./0�

07>4� 4/60A>./<� .<+>,4/>/<� �7.3.-/</� E-<2� 2/<
%/>.<+>,C/<� 1/</-.,� ->� 2/<� #/000->-/� 27<9:4/�
CD:<.
� �+9:� �/,.7>4� 2/<� �>./4<+.-A>� 7>2� /@/>�
.7/00� ,A4+<� 2/<� �=?</,,-A>� 2/,� %/>6A>,.<76.,
6F>>./>� 2+>>� @-+� &/<>.<+>,C/<� �-/</� /<,./00.
E/<2/>
� �-/� CD<� /->/� /<CA04</-9:/� P/>A.<+>,�
?0+>.+.-A>� >A.E/>2-4/>� 4/>/.-,9:/>� �/<H>2/�
<7>4/>� 6F>>/>� ->� /->/<� #/000->-/� E/,/>.0-9:� /C�
C-3-/>./<� 27<9:4/CD:<.�E/<2/>
� �7M/<2/8� -,.� /,
1/-� #/00/>� +79:� 8F40-9:�� 1/,.-88./� %/>/
C7>6.-A>/00� +7,37,9:+0./>� 7>2� 2+8-.� -:</� �=�
?</,,-A>� 37� 7>./<1->2/>
� '/>>� /->/� #/000->-/
/.+10-/<.� -,.�� 2-/� +00� 2-/,/� �/<H>2/<7>4/>� +7C�
E/-,.�� 6F>>./>� +>,9:0-/M/>2� />.,?</9:/>2/
.<+>,4/>/� �9:E/->/� /<,./00.� E/<2/>

�>.,9:/-2/>2� CD<� 2-/� #767>C.� 2/,� &0A>/>,

1/-8� �7.3.-/<� E-<2� @A<� +00/8� ,/->�� E-/� ,-9:/<
/->/� 8-,,1<H79:0-9:/� 2/<� +79:� 1/-8� "/>,9:/>
2/>61+</>� 7>2� 2/<3/-.� :/C.-4,.� 2-,67.-/<./>
&0A>-/<7>4� >A.E/>2-4/<E/-,/� 37@/<0H,,-4� 7>�
./<17>2/>� E/<2/>� 6+>>


�%&�'� &�#� 7&%� ��%�%

�/<� &>A96�A7.� 2/,� %/>,� 2/<� +����%+0+6.A�
,G0.<+>,C/<+,/� EH</� 27<9:� :A8A0A4/� 	/6A81-�
>+.-A>� ->� �.+883/00/>� 8F40-9:
� �-/� 1/-� 2/<

"+7,� /.+10-/<./� �.+883/00��/9:>A0A4-/� /<�
0+71.� 2-/� 4/3-/0./� �7,,9:+0.7>4� @A>� %/>/>� ->
?/<8+>/>.� 670.-@-/<./>� ?07<-?A./>./>� #/000->-�
/>
��/-2/<� ,./:/>� CD<� �9:E/->/�>A9:�6/->/�?07�
<-?A./>./>� �.+883/00/>� 37<� �/<CD47>4
� �-/
A1/>� 1/,9:<-/1/>/>� �<4/1>-,,/� 1/-8� &0A>/>
@A>� �-/</>� +7,� C/.+0/>� #/000->-/>� 0+,,/>� /<E+<�
./>��2+,,�/,�->�2/>�>H9:,./>�)+:</>�8F40-9:�,/->
E-<2�� 2/>� &>A96�A7.��>,+.3� +79:� 1/-8
�9:E/->� 37� </+0-,-/</>
� �>� 2/>� C/.+0/>�#/000->-/>
6+>>� 27<9:� 6A>@/>.-A>/00/� 8A0/670+<4/>/.-�
,9:/� �/<C+:</>� /->�%/>� C7>6.-A>/00� +7,4/,9:+0�
./.� E/<2/>
� �/>7.3.� 8+>� +>,9:0-/M/>2� 2-/,/
4/>/.-,9:� 8A2-C-3-/<./>� #/00/>� +0,� &/<>,?/>�
2/<�� -,.�/,�8F40-9:���-/</�37�4/>/<-/</>��2-/�2-/�
,/>� %/>A.G?� </+0-,-/</>

�->/<� /-4/>/>� �.<+./4-/�� 2/8� ,A4
� �9<//>�

$7.�&A>3/?.�� 0-/4.� 2-/� !1/<0/47>4� 374<7>2/�
2+,,� L/2/,� -8�%/>A8�@A<:+>2/>/�%/>��1/2->4.
27<9:� 2-/� 1/6+>>./� >+.D<0-9:/� "7.+.-A>,<+./�
1/-� /->3/0>/>� �>2-@-27/>� >-9:.� 27<9:� @/<,9:-/�
2/>/� �-0/>.�"7.+.-A>/>�� ,A>2/<>� 8-.� /->/<� 4/�
E-,,/>� '+:<,9:/->0-9:6/-.� +79:� @A>� "7.+.-A�
>/>� 1/.<ACC/>� -,.�� 2-/� /->/� �>+6.-@-.H.� 2/,��00/0,
37<�  A04/� :+1/>
� �:/A</.-,9:� 6F>>/>� 2-/� CA0�
4/>2/>� 9-,����� �/<H>2/<7>4/>� 37<� C7>6.-A�
>/00/>� �>+6.-@-/<7>4� /->/,� ���%+0+%+0�� �00/0,
CD:</>�� �>,/<.-A>/>�� �/0/.-A>/>� A2/<� �7>6.�
87.+.-A>/>� ->� 2/>� </470+.A<-,9:/>� 7>2�A2/<
9A2-/</>2/>� 	/4-A>/>� 2/,� %/>0A97,
� �>� 2/<
"/:<3+:0� 2-/,/<�  H00/� :+>2/0.� /,� ,-9:� 2+1/-
>-9:.� 78� 2A8->+>./�� ,A>2/<>� 78� </3/,,-@/
"7.+.-A>/>
� �-/� D1/<E-/4/>2/� #+:0� 2-/,/<
87.+.-A>,1/2->4./>� �/<H>2/<7>4/>� -,.� -8� %/�
>A.G?� @A>� :/./<A3G4A./>� �>2-@-27/>� 8+,6-/<.

�>.,9:/-2/>2� -,.�� 27<9:� 4//-4>/./� 8A0/670+<�

4/>/.-,9:/� �>+0G,/>� 2/,� />.,?</9:/>2/>� %/>�
A<./,� ->� 2/>� @A<:+>2/>/>� �9:E/->/��A?70+.-A�
>/>� ->�/->/8��9<//>->4��/<C+:</>�/->� �/->3-4/,�
:/./<A3G4A./,� �>0+4/.<H4/<.-/<�� 2+,� /->/� ->+6.-�
@-/</>2/� "7.+.-A>� />.:H0.�� 37� />.2/96/>
� "-.
2-/,/8��-/<� 6+>>�2+>>� /->/� :A8A3G4A.� >/4+.-�
@/��->-/�+7C4/1+7.�E/<2/>��2-/�2/>�40/-9:/>�4/�
ED>,9:./>� 7>2� 1/>F.-4./>� %/>2/C/6.� +7CE/-�
,/>� ED<2/�� E-/� /->/� 27<9:� %/>�&>A96�A7.� 4/�
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>/<-/<./� �->-/
� �-/� ED<2/� 2-/,/<� ->� >-9:.,� >+9:�
,./:/>


�&�#�%��%/���'#

�/-�2/<��<8-..07>4�2/<�&A,./>�CD<�2-/��<,./0�
07>4�.<+>,4/>/<��9:E/->/�6+>>�+7C ��<C+:<7>4,�
E/<./�+7,�@/<,9:-/2/>/>��/</-9:/>�2/<��-A./9:�
>A0A4-/� 37<D964/4<-CC/>� E/<2/>
� �8� �<->3-?
6+>>� 2+@A>� +7,4/4+>4/>� E/<2/>�� 2+,,� 2-/� �<�
,./007>4� /->/,� .<+>,4/>/>�  A7>2/<,� 3E-,9:/>
�(

�� 7>2� �

������ 6A,./>�E-<2
� �A00�
./>�1/</-.,�1/-�2/>�CD<�2/>�%/>.<+>,C/<�1/>F.-4�
./>� �9:E/->/>� �� � A2/<� 4+<� P/>A�%>A.A1-A�
./>� /->4/,/.3.� E/<2/>�� ED<2/>� 2-/� &A,./>� ,-�
9:/<0-9:� 78� 2+,� �(� 1-,� �� C+9:/� ,./-4/>

�->,-9:.0-9:� 2/<� 4/ED>,9:./>�  </-:/-.� @A>� />�
2A4/>/>� 	/.<A@-</>� ���	�,�� E-<2� 2-,67.-/<.�
27<9:� �/,.7>4� 7>2� �/0/6.-A>� �9:E/->/� 37� C->�
2/>� 13E
� +7,37EH:0/>�� 2/>/>� ,A09:/� 1/,.-88�
./>� �/B7/>3/>� C/:0/>
� �-/� &A,./>� CD<� 2-/� �<�
,./007>4� .<+>,4/>/<� �9:E/->/� ED<2/>� ,-9:� 2+�
27<9:� /.E+� 78� /->� �<-../0� /<:F:/>� 7>2� +79:
3/-.0-9:� 78� 1-,� 37� /->/8� )+:<� @/<3F4/<>

�/@A<� 870.-�.<+>,4/>� 7>2� :G4-/>-,9:� ,?/3-C-�

3-/<./� �9:E/->/� 37<� �/<CD47>4� ,./:/>� 7>2� CD<
2-/� P/>A.<+>,?0+>.+.-A>� 4/>7.3.� E/<2/>� 6F>�
>/>�� 87,,� 8-.� /->/<� �A<1/</-.7>4,3/-.� @A>� E/�
>-4,./>,�2</-�%/>/<+.-A>/>� �9+
� �� )+:</��4/</9:�
>/.� E/<2/>
� �+37� ,->2� >+9:� �2/>.-C-6+.-A>� 2/<
+8�1/,./>� /=?<-8-/</>2/>��->-/� ?<A�&A>,.<76.
&</737>4/>� @/<,9:-/2/>/<� .<+>,4/>/<� �->-/>
7>2� �+>-/<7>4/>� 27<9:� �81<GA.<+>,C/<� >A.�
E/>2-4
� �->/� .<+>,4/>/� �9:E/->/0->-/�� 2-/� +00/
�A<+7,,/.37>4/>� /<CD00.�� ->2/8� ,-/� E/>-4,./>,
*� &A>,.<76./� �7<,?<D>40-9:� L/E/-0,� E/>-4,./>,
(�  A7>2/<� ?<A� &A>,.<76.�� ->./4<-/<.� :+.� 7>2
8->2/,./>,� �� � �.+.7,� 8-.� 4/./,././8� #AA>A�
,/��.+.7,� :+.�� E-<2� ->� 2/<� %<F,,/>A<2>7>4� /-�
>/,� 3E/-,./00-4/>� "-00-A>/>1/.<+4/,� 0-/4/>

�-/� &A,./>� CD<� 2+,� &0A>/>� 1/-8� �9:E/->

6F>>/>� >A9:� >-9:.� 37@/<0H,,-4� +>4/4/1/>� E/<�
2/>�� +1/<� >H:/<7>4,E/-,/� 2D<C/>� ,-/� CD<� 2-/
%/>/<-/<7>4� 60A>-/<./<� .<+>,4/>/<�  /<6/0� 78

/.E+� (\� :F:/<� 0-/4/>� +0,� 1/-� 6A>@/>-A>/00/8
%/>.<+>,C/<
� �/<� -88/>,/� �A<./-0� 2/<� &0A>-/�
<7>4�EH</� +1/<�� 2+,,�2+1/-�>-9:.�>7<� /->� +22-.-�
@/<� ,A>2/<>� +79:� /->� </6A8+1->+.A<-,9:/<
%/>.<+>,C/<� 8F40-9:� EH</
� �-/,� ED<2/� 2-/
#+:0� 2/<� >A.E/>2-4/>� �->-/>� 7>2� 2+8-.� 0/.3.�
/>20-9:� +79:� 2-/� %/,+8.6A,./>� @/<<->4/<>� 7>2
2+1/-� 40/-9:3/-.-4� /->/� $?.-8-/<7>4� 2/<� 4/>/.-�
,9:/>� �/<H>2/<7>4/>� /<0+71/>

�-/��A006A,./>� CD<� 2-/��+0.7>4� 2/<� �9:E/->/

0-/4/>� /.E+� 3E-,9:/>� �(
�� 7>2� �
�� ���� ?<A
�-/<� 7>2��+4
� �/-� �� ��+0.7>4� 6F>>/>� ,-/� 78
2/>� +6A<� �� :F:/<� 0-/4/>
��-/�&A,./>� CD<� /->
 /<6/0� +7,� 6A>@/>.-A>/00/<� �+0.7>4� 0-/4/>� 3E-�
,9:/>�*�1-,� ������� CD<� �� ��-/</� +7,��/<�
,79:,.-/<:+0.7>4/>�87,,� /E+� 2+,� 3/:>C+9:/� 1/�
3+:0.� E/<2/>
� �-/� %/,./:7>4,6A,./>� CD<� /->
�9:E/->�� 2+,� 37<� $<4+>/>.>+:8/� +7C4/3A4/>
E-<2��,/.3/>�,-9:�37,+88/>�+7,�2/>�&A,./>�CD<
2+,� /<6/0� 7>2�2-/��7C379:.6A,./>
��->� �� 64
�9:E/->� CD<� 2-/� $<4+>/>.>+:8/� 6A,./.� ->� �1�
:H>4-46/-.� @A8� �G4-/>/,.+.7,� �
� 1-,� �
(
���� +7,� 6A>@/>.-A>/00/<� �7C379:.� 7>2� 2/8
1-,�37�3E+>3-4C+9:/>�1/-��-/</>�+7,��� �P/>A�
1/.<-/1/>

#7<� $<4+>/>.>+:8/� E/<2/>� 2-/� .<+>,4/>/>

�9:E/->/� 378� �<+>,?0+>.+.-A>,3/>.<78� .<+>,�
?A<.-/<.� 7>2� 2A<.� +7C4/,.+00.�� 4/</->-4.�� 4/E+�
,9:/>� 7>2� 2/,->C-3-/<.
� #7<� $<4+>/>.>+:8/
E/<2/>� 2-/� >+<6A.-,-/<./>� �-/</� ->� /->/>� ,?/3-�
/00/>� �-/<�$?/<+.-A>,<+78� 4/1<+9:.�� ->� />.�
,?</9:/>2/<� �A,-.-A>� C-=-/<.� �	D96/>�� A2/<� �/-�
./>0+4/�� 7>2� 2+,� $?/<+.-A>,C/02� ,+8.� �784/�
17>4� ,./<-0� +14/2/96.
� �-/� �>.>+:8/� 2/,
$<4+>/,� /<CA04.� />.,?</9:/>2� 2/>� 	/4/0>� 2/<
9:-<7<4-,9:/>� &7>,.

�+,� />.>A88/>/�$<4+>�E-<2� @A<�2/<��<+>,�

?0+>.+.-A>� 4/4/1/>/>C+00,� >A9:� 4/,?D0.� 13E

.<+>,C7>2-/<.�� 78� �07.� 7>2� �G8?:C0D,,-46/-.
2/,� A<-4->H</>� $<4+>-,87,� 8F40-9:,.� @A00,.H>�
2-4� 37� />.C/<>/>
� �-/� &A,./>� CD<� 2-/� �>.>+:�
8/A?/<+.-A>� ,/.3/>� ,-9:� 37,+88/>� +7,� 2/>
&A,./>� CD<� �<+>,?A<.�� �7C,.+007>4� 7>2� �A<1/�
</-.7>4�7>2�2/>�&A,./>�CD<�2+,��>.>+:8/./+8

�-/� &A,./>� CD<� 2-/� �>.>+:8/� /->/,� $<4+>/,
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1/.<+4/>� 9+
� �

�� ���� 1/-� /->/8� />.>A8�
8/>/>� $<4+>� 7>2� ,->6/>� +7C � /.E+� �

�
���� 1/-� "70.-�$<4+>/>.>+:8/� @A>� /->/8
�-/<

�-/� &A,./>� CD<� /->/� �<+>,?0+>.+.-A>� /->�

,9:0-/M0-9:� 2/<� 2-</6./>�  A04/6A,./>� ,9:E+>�
6/>� 3E-,9:/>� 2/>� @/<,9:-/2/>/>� �<+>,?0+>.+.-�
A>,3/>.</>� 7>2� $?/<+.-A>/>� ,/:<� ,.+<6
�  D<
2+,��/-,?-/0� 2/<��-/</>��7>2��/1/<.<+>,?0+>.+.�
-A>� 0-/4/>� 2-/� �7<,,9:>-..,?</-,/� 1/-� *

�
13E
� �
(

�� ���

�+9:� 2/<� $<4+>.<+>,?0+>.+.-A>� 8D,,/>� 2-/

�+.-/>./>� ->�2/<�	/4/0�/->/� 0/1/>,0+>4/��887>�
,7??</,,-A>,.:/<+?-/� 27<9:CD:</>
� �8� �A<�
8+0C+00� -,.� 2-/� �-/</>.<+>,?0+>.+.-A>� +1/<� 4/�
4/>D1/<� 2/<� �-+0G,/.:/<+?-/� 2/7.0-9:� 6A,./>�
4D>,.-4/<
� �-/� �<+>,?0+>.+.-A>� /->/<� �-/</� :+.
1/</-.,� -8� 3E/-./>� )+:<� >+9:� 2/<� $?/<+.-A>� /-�
>/>�&A,./>@A<./-0� 4/4/>D1/<� 2/<��-+0G,/,-.7+.-�
A>� @A>� �(
� ���
� �-/,/� �-CC/</>3� EH9:,.
->>/<:+01� @A>� �� )+:</>� +7C � /->/� �788/� @A>
D1/<� �
�(
� ���� +>
� �+,� 1/2/7./.�� 2+,,
,/01,.�&A,./>�CD<�2-/��/</-.,./007>4�/->/,�P/>A�
$<4+>/,� 1-,� 37� 2-/,/<� %<FM/>A<2>7>4� -88/<
>A9:� /->/>� @A<./-0:+C./>� �CC/6.� :+1/>� ED<2/>�
E/>>�8+>� 2-/��/<1/,,/<7>4� 2/<� �/1/>,B7+0-.H.
7>2� �/1/>,3/-.@/<0H>4/<7>4� 2/<� �+.-/>./>� 8-.�
1/<D96,-9:.-4.
� �-/� �887>,7??</,,-A>� >+9:
�00A.<+>,?0+>.+.-A>� 6A,./.� ?<A� )+:<� 1/-,?-/0,�
E/-,/� 1/-� /->/<� �-/</>.<+>,?0+>.+.-A>� /.E+
�

�� ���
� �+9:� /->/<� P/>A.<+>,?0+>.+.-�
A>�E/<2/>�2-/�&A,./>� CD<�2-/� �887>,7??</,,-�
A>� 4/8H,,� 2/8� :/7.-4/>� �.+>2� 2/,�'-,,/>,� ->
/.E+� 2A??/0.� ,A� :A9:� 0-/4/>� E-/� 1/-� �00A.<+>,�
?0+>.-/<./>

�->/� ,/:<� +..<+6.-@/� '/-./</>.E-9607>4� 2/<

P/>A.<+>,?0+>.+.-A>� E-<2� 2+<->� 4/,/:/>�� 2+,,
2-/� 4/>/.-,9:/� &A>,./00+.-A>� @A>� �-/</>� ,A
E/-.4/:/>2� @/<H>2/<.� E/<2/>� 6+>>�� 2+,,� 2-/
$<4+>/� >+9:� �<+>,?0+>.+.-A>� +7C � 2/>� "/>�
,9:/>� ,A� 78C+,,/>2� +63/?.-/<.� E/<2/>�� 2+,,
/->/� �887>,7??</,,-A>� >-9:.� 8/:<� >F.-4� ,/->
E-<2
� �A00./� 2-/,� /<</-9:.� E/<2/>� 6F>>/>�� E-<2
2-/� P/>A.<+>,?0+>.+.-A>� >-9:.� >7<� 8/2-3->-,9:
2/<� �00A.<+>,?0+>.+.-A>� E/-.� D1/<0/4/>�� ,A>�

2/<>� +79:� +7,� F6A>A8-,9:/<� �-9:.� ,/:<� @A<./-0�
:+C.� ,/->

�-/� �<H@+0/>3� 2/<��-+0G,/� ->��/7.,9:0+>2� -,.

*

� �-/� �H0C./� 2-/,/<� �+.-/>./>� 6H8/>� CD<
/->/� �-/</>.<+>,?0+>.+.-A>� ->�  <+4/�� +0,A� +7C
@-/<� )+:</� @/<./-0.� (
� ?<A� )+:<
� �-/� �>3-2/>3
2/<� �/7+7C>+:8/>� 0-/4.� 1/-� ��
� ?<A� )+:<�
@A>� 2/>/>� /1/>C+00,� 2-/� �H0C./� �>[N
�� CD<
/->/� �-/</>.<+>,?0+>.+.-A>� ->�  <+4/� 6H8/>

�A8-.� /<4-1.� ,-9:� /->��/2+<C � @A>� 1-,� 37� �

�-/</>� ?<A� )+:<� +00/->� ->� �/7.,9:0+>2
� '/0.�
E/-.� 6+>>� 8-.� /->/8� E/>-4,./>,� CD>C8+0� ,A
4<A,,/>��/2+<C �4/</9:>/.�E/<2/>��2+�/,��(

�-+0G,/?+.-/>./>� 4-1.�� @A>� 2/>/>� >7<� /.E+
�(
� ?<A� )+:<� /->/� �<+>,?0+>.+.-A>� /<:+0./>
6F>>/>

�>./<� �/<D96,-9:.-47>4� /->/,� ?A,.70-/<./>

�</-,/,� @A>� �(

�� ���� 7>2� 2/,� �/2+<C,� ->
�/7.,9:0+>2� @A>� �
� �-/</>� /<4-1.� ,-9:� +0�
0/->� ->� �/7.,9:0+>2� /->� 8F40-9:/<� �8,+.3� CD<
�9:E/->/>-/</>� 37<� P/>A.<+>,?0+>.+.-A>� @A>
�
(�"-00-A>/>�����?<A�)+:<�A2/<�@A>�/.E+��(
"-00-+<2/>� E/0.E/-.

�,� 4-1.� /<>,.37>/:8/>2/� �9:H.37>4/>�� 2-/

2/<� P/>A.<+>,?0+>.+.-A>� CD<� 2+,� )+:<� ��� /-�
>/>�"+<6.� @A>�D1/<� ��"-00-+<2/>����� 37.<+7�
/>
� �00/->� ->� 2/>� ���� ,A00/>� *
� "/>�
,9:/>�-8��0./<�@A>�((�)+:</>�A2/<�E/>-4/<�/->/
�/<36A>2-.-A>� :+1/>�� 2-/� +8� 1/,./>� 27<9:
/->/� �<+>,?0+>.+.-A>� 37� .:/<+?-/</>� EH</
� )/�
2/,� )+:<� ,A00/>� �N
� 2+37� 6A88/>� 7>2� ?<A
)+:<� E/<2/>� >7<� �
�� .+.,H9:0-9:� .<+>,?0+>�
.-/<.



� $�����*��'�%�

�-/� P/>A.<+>,?0+>.+.-A>� -,.� 3E/-C/0,A:>/
>-9:.� <-,-6AC</-�� E/2/<� -8� �->10-96� +7C � 2-/
./9:>-,9:/��7<9:CD:<7>4� >A9:� +7C � 2-/�8/2-3-�
>-,9:/� �>E/>27>4
� �->/� %+<+>.-/� CD<� �<CA04
6+>>� ->� 1/-2/>� �/</-9:/>� >-9:.� 4/4/1/>� E/<�
2/>
� �8� ,-9:/<,./>� -,.� EA:0� 37� /<E+<./>�� 2+,,
/,� 4/0->4/>� E-<2�� 8/:<C+9:� .<+>,4/>/� �9:E/->/
37� 3D9:./>
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�->� :H7C-4� 2-,67.-/<./,� �<A10/8� 1/-� P/>A�
.<+>?0+>.+.-A>/>�� 2-/� /@/>.7/00� +7C.</./>2/� 7>�
4/EA00./� !1/<.<+47>4� @A>� :78+>?+.:A4/>/>
"-6<AA<4+>-,8/>� 7>2� />2A4/>/>� 	/.<A@-</>
6+>>� 1/-8� :/7.-4/>� '-,,/>,,.+>2� EA:0� >-9:.
+0,� />24D0.-4� :7>2/<.?<A3/>.-4� 0F,1+<� +>4/,/�
:/>�E/<2/>
��-/�#79:.�@A>��9:E/->/>��2-/�6/-�
>/� 1/6+>>./>� +8?:A�=/>A.<A?/>� 	/.<A@-</>
->� -:</8� %/>A8� />.:+0./>�� -,.� ,-9:/<0-9:� /->
E-9:.-4/<�  +6.A<�� 6+>>� +1/<� +79:� 2+,� 	-,-6A
/->/<� /@/>.7/00/>� 	/6A81->+.-A>� @/<,9:-/2/�
>/<� </.<A@-<+0/<� �/B7/>3/>� >-9:.� @/<:->2/<>

#7<�	-,-6A+1,9:H.37>4� ,/-� +>4/8/<6.�� 2+,,� 2-/�
,/,� �<A10/8� 1/-� 2/<� ,A8+.-,9:/>� %/>.:/<+?-/�
2-/� L+� :H7C-4� 8-../0,� </.<A@-<+0/<� �/6.A</>� @/<�
,79:.� E-<2�� /1/>,A� 1/,./:.
� �79:� 2-/� L/.3.
,9:A>� 27<9:4/CD:<./>� ?/<8+>/>./>� @/<10/-�
1/>2/>� A2/<� ./8?A<H</>� �<+>,?0+>.+.-A>/>

�3
�
� �/<360+??/>�� �+7.+12/967>4/>� /.9
�
A2/<� 2-/� �??0-6+.-A>� @A>� �71,.+>3/>� ��/</>�
�8?C,.ACC/>� /.9
�� A2/<� #/00/>� .-/<-,9:/>� �<�
,?<7>4,� � <-,9:3/00/>.:/<+?-/� /.9
�� ,AE-/� 2/<
1/-� 1/,.-88./>� �/<7C,4<7??/>� /=.</8� ->./>,-�
@/�&A>.+6.�8-.� �-/</>� �3
�
��-/<H<3./�� �-/<?C0/�
4/<��"/.34/<���12/96/<� /.9
�� :H../� /1/>C+00,� ,/-.
0+>4/8� 37� >/7/>� &<+>6:/-.,/<</4/<>� CD:</>
6F>>/>� 7>2� 8D,,/>�� E/>>� 2-/,/,� 	-,-6A� ,/:<
4<AM� EH</
� '-/� CD:</>2/� �-<A0A4/>� 3/-4/>�
EH</� 2+,� 	-,-6A� 2/<� �.+10-/<7>4� /->/,� >/7/>
&<+>6:/-.,/<</4/<,� +1/<� 1/-� �/<E/>27>4� @A>
$<4+>/>� >H:/<� @/<E+>2./<� �?/3-/,�� +0,A� @A>
�<-8+./>�� E/,/>.0-9:� :F:/<

�-/� 0/.3./>20-9:/� �>.,9:/-27>4�� A1� 2+,� @/<�

10/-1/>2/� 	/,.<-,-6A� /->4/4+>4/>� E/<2/>
6+>>�� 87,,� +>:+>2� /->/<� 4<D>20-9:/>� �7.3/>�
	-,-6A�&+0670+.-A>� /<CA04/>
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