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$� 	UM�Y
 L*$& 	X �0*I�/���M�� N���@ �� 3��
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 �(�6)0*(�" )8.(
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1 αlpha Modification of Minimal Essential Medium 
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/��0 �( *� ��)���I H�&���0I��0* ��( L��

C*�2O@ !��
�$)0*��LL(�2P'* � ���@	&����* ��"

 +�
 	&:F* �U& �
* (*( i��X �-�0 �F=�-�0

!�U
 i��X N�* (�T' �*()8F.(&	!
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L(�2P'*$�Q)NV (��)�$W �*$b .�* L(�2P'* ��$W �(

	��" (�2P'* ]�� �" �(�6)0* L*)8=.(	&	7V  ���

C*�2O@���& N)"*($& �* k� �� /��5
 �( v*$�* L��

 L��d L(�2P'*F_N��@* �7�( 3/����W4_�7�(
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( �( 	A�b( .	& k�0 H� +�
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 CK�$)�' �( 	)6� .

�e�Q �* ��r �%��" �(�6)0* ����X�0 !M�#' L��.

/���M�� L��0*����
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 C��0 x�G:> �'$0 N�M��'*
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�2�W�#& $��!�:;���0�$��
��$)0*)Olympus, 

Japon(/���M�� 3�$� L�� $Yb �& /*$)'I8F_ �8:_ C�$��


�'�" *�� .M���/�D��!�*�*( 	B �'�" ��O)'*Lc2O@

#B$
L�&4�:}��'(�& v*$�* �( *��M�'*$W /��0 	.�(

5
�* R�M�� N�/�D/��0 ����L�D@�� ��Q ��/��0 	��L

��)"*( �*$b *��M�'*$W.

/���M�� ��X��

/���M�� ��X �%� ��X R�5
 �* ��α-MEM 

)Gibco, UK ( L��d;�7�( FBS38__ 
��!�d*�

&�N��2M*!
 �(��!M�$)rFSH )Serono, Switzerland(,

ITS �7�( H� )Gibco, UK(3:_
 �( ,$W�'�'��!M�$)
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��!�d*�

&�N��2M*!
 �(��!M�!)'I $)!�� H�@��&� N���0 8__ 
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 �( ,$W�$D��!M��" �(�6)0* N����
�)�$)0* $) .$�

	& /���M���$Yb �( 	'�W*�� �����L:_
�M�$D�$)L�*

+�
 	& ��X R�5
8_a *( �( 3NQ�� $�� ���

 L�
( �( ��@�&�D'*4G*$.�)'�0 	��(� ((L�B*��N&$B;

�" �(*( ��X �&��� � �7�( .��X R�5
 �* !2�'

!
 ���U@ ���@ ��X R�5
 �& C��
 �( ��� H��".

o��& � �"� L�� $& H�&���0I��0* $J* !0�$& �%�

/���M��	& 3��(*�U@ !�(�
@ ���L/���M�� �* L��

 ��$W $� �* ��"*��V�NV 	X !)�X R�5
 �(8__ 


�( ,$W�$D
 ���!M���0* $)H�&���0I )Sigma, 

A4544 (�'�" �(*( ��X 3(�& ��" 	��u*.

��$W	UM�Y
 (��
 L�� 

��$W/���M�� a
�" 	UM�Y
 (��
 L�� �* ��" *�� L��

��X � L(�2P'* C*�2O@ L��d R�5
 �( ��"

0*�H�&���0I�)VA(3/���M�� C*�2O@ �* ��" *�� L��

��0* �b�� ��X � L(�2P'* H�&���0I)VNA(3

/���M����X � L(�2P'*$�Q C*�2O@ �* ��" *�� L�� 

H�&���0I��0* L��d R�5
 �( ��" )NVA(3

/���M�� ��X � L(�2P'*$�Q C*�2O@ �* ��" *�� L��

H�&���0I��0* �b�� )NVNA(�'(�&.

/���M�� L�A& � �"� !&����*��X /�� �( �� 

���M�� 	UM�Y
 N�* �( 	X �P'I�*/L�$X$�Q ]�� 	& ��

 !&����* C��
* ��X ,��%S ��� �@ �%�@ 3�'�" �(*( ��X

/���M�� $Yb�"*( (��� �� .N��& a
�X $Yb ��@$@

/���M�� L����� �( ��:�F$)
�$��
 �* �(�6)0* �& ��X

 ���U
 ���0�$��
 ���
)Olympus, Japon ( �& �

�" 	T0�5
 L(�2- $Yb �( N�.'��
 N��U@ .*#�
 L�A& C

/���M�� L����� !�U� ��X L�%)'* � 	'��
 �( ��;�8_

�" !0�$& ��$W ��%S �( ��X .3��0��* C(*( �0( �*

	& �"� zb�@ � /���M�� C�" �'� �$�@ /���M�� C*��-

Q��" 	)�$W $e' �( ��'� $.��X ���( C���� �( N��m2�

�" !&����* ���0�$��
 $�� ,�$)'I �$6d a���@.

�$&0!&�C�Bax �Bcl-2 ]�� 	&RT-PCR '�2B 	2!

&�)'I CK C�!��)���ILBcl-2 ��)���I�$� �LBax �(


���B 	'���U!���1P�� M�� �(�/�D��L��%S

 ��$W)VA,VNA ,NVA �NVNA (]�� 	&RT-

PCR '�	22B!��" ,�P'* .�*$O)0* *�)&*RNA �&

B �* �(�6)0*��RNeasy Minikit)Qiagen, USA 

Cat. No.74104 ( ,�P'* CI a2UM*��)0( �& ^&�Y
 �

�" .RNA 2B $e' �* ��" �*$O)0*!B ��6!�( �&

 ]��UV $)
�)��$)D�0*L�� $& �����$)DM* �L/K

0�$& (��
 ���WI!��$W �*$b .2�* �* k���* C��

 ��� RNA � �0 3cDNA �� �*L	& CI0��	�

��X )Fermentas, Lot: 00014995 (���0* $&

��$W ,�P'* CI a2UM*��)0(.cDNA  �� a7�dL��

2 Semi- quantitative Reverse Transcription-polymerase Chain 
Reaction 
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S���
!C*��D2� ���0* $J*/���M�� N���@ $& H�&���0I'*�2O@!/8;; 

i�B*� ,�P'* C�
� �@ � �" �(*( �*$bPCR $� �(��#

�
( �(L:_�)'�0 	��(!�*�%.' (*$WL�".* �(�N

i�B*� ,�P'* �%� i����PCR B �*��)Taq 

DNA Polymerase Roche Germany; Cat. No. 
1 596 594 (�" �(�6)0* .*$����$2LCK �(�6)0* (��


 Bax �Bcl-2 �0( ���2" � ��*�'* ��&�!�( �%'I

Genbank * 	&�@$@ N��0* �:

• [F:5´CGGCGAATTGGAGATGAACTG 
3´,R5´GCAAAGTAGAAGAGGGCAAC
C 3´ (NM 007527: 160bp)] 

• [F:5´ ACCGTCGTGACTTCGCAGAG 
3´R5´GGTGTGCAGATGCCGGTTCA 
3´ (NM 00177410: 240bp)] 

 

�m2���* NCK�)& �
�(�M�&��W�$D�N)β2m(�

	& � *( /$)�B C*��-!�" �(�6)0* .*$"�RPCR 	&

*�N0*��@�'( 	B (�& +��7�M�* C���
( �( 	L>;

)'�0 	��(!+�
 	& (*$W;b(�0*��@�'( 3	A��
( C�L

>; )'�0 	��(!+�
 	& (*$W4_'�J�3	Annealing 

�
( �(L;;)'�0 	��(!+�
 	& (*$WF;J'��3	

�
( 	)"� (*�)
*LG:)'�0 	��(!*$& (*$WL;_'�J�	

�%' (*�)
* �!��
(LG:)'�0 	��(!+�
 	& (*$W

8_ b(��" ,�P'* 	A .	& /�
5
 �����$)DM*�0( 

����WI /K �& ��
I;/8�" ,�P'* �7�( .�%�

 /K L�� $& ��" $��~ L���'�& a5
 C(�2' �O�


 �*ladder )100bp, Fermentas, Lot: 

00014815 (�" �(�6)0* .

#P@��5@ � 	�L��
I a

	& ���)'�0( 	O�' �* �(�6)0* �& ��
I84

,$' �*#�*SPSS  )SPSS Inc, Chicago, IL(�& �

C�
�I �* �(�6)0* ��Lv���W�2M�B�20*�v�'$�3

�5@��*� a�k'��c�0�C�
�I k�0 � 	Tukey 3

3 Beta-2 Microglobolin 
4 Kolmogorv-Smirnov Test 

/�D0�$B M*��k�N
 k�0�����)!�B ��L#P@ �(�	

�5@ ���" a.P�* $)2B_;/_	&�U
 C*��-!$e' �( �*(

�" 	)�$W .�A
 �%��' 	��	22B!&�CK C���LBax �

Bcl-2 /K N�0* �* k� �* �(�6)0* �& �'�& $� +�" 3��

,$'�*#�*Utivec  )Total Lab, UK(	O�'8_

��($W 	T0�5
 .i�B*�RT-PCR *$" �&�R�C��D

 ab*�d4��&�" �*$D@ .$� C��& !T�' �*�A
 ���%' �(

	& 3CK
 	T0�5
 	��0��.'����&$
 �'�& +�" �T�' N

�'�& +�" 	& CI 	&β2m�& ���)' � �" N��U@ 	��&$


 C�
�I �* �(�6)0*Post-hoc LSD #P@ �5@�� 	

�5@���$W �*$b L��
I a.

	)��� ��

0��" aD"!/���M�� ��X L����� �( �� 

/���M���$� 	�d$
 �( ��"*�� L�� L��d /*$)'I

�� 	�d$
 �( ��0��*�*� /�D�����	& 	X �'(�& 	��0�

4�:/��0 	�} 	��d* 	��� L��Q C��( *��M�'*$W L��

�'(�& ��" .	& /���M�� v*$�*/��0 	��0� L��@ L��

(�& ��" ���"�� N%� ./���M�� 3��X ,�( ��� �( ��

/��0 C�" *�� $J* �( �@ L�� N�* C��T�S � �

/��0 !& ��X v$~ zX 	& �� �'�" �X$d .

/��0 ���� � $���@ �* k� *��M�'*$W L�� L��Q C($X

	& 3*��M�'*$W 	��� *��� ]$)�W /���M�� v*$�* �20

 � �($X �*,��%S ��� �U& 	&!2e�
�' a�" /���M��

(*( C��' 	&" �-�& 	X L��� ��@ �%�@ $Yb +*$���@

��X ,��%S ��� �"�& !0�$& a&�b .	& 1)�� ��� �*

/���M�� �* L(*�U@ �( �U& v*$�* �( !@*$6d ��

 �( ,�$)'I +*$6d ��'�2� 	X �
I ���� H2O@

/���M�� L��in vivo (�& )aD"8.(

5 Kruskal Wallis   
6 Mann-Whitney 
7 Germinal Vesicle 
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8;9 /���� �� #�0 /�0 ���2" 1�(4/#����84=> 

aD"8(/�D�M�� ��B	��" (�2P'* C*�2O@ �* ��" *�� L����" ��r � L* 

a:M����$� /�D� /*$)'I'�D
 ]�� 	& ��"*��D!" (�2P'* C*�2O@ �*�	�*L��")�2�W�#&!�:__�(.b:��$W �( ��B ,�( ���VA/��0 3��L} �D@�	*L� �( *��M�� $�/�D

*�
 (�P!M�� � ���B�
 zB 	& *� /�D!�'�T�S)�2�W�#&!�8__�.(c:��$W �( ��B 1�( ���VA 3���� H2O@ v*$�* �( !@*$6d 
!I��X�( ,�$)'I +*$6d ��'�2� 	*$"�R

in vivo �0*)�2�W�#&!�8__�.(

M�� $Yb�/�D��B /�� �( �� 

M�� $Yb�/�D��$W 	2� �( �� � ,�( 3$67 ��� �( ��

��*�'* ��B ,��%SW�$L�A
 ���" 	�.�P'I�*�!	B

M���/�D�$B aD" �U& 	& ,��%S ��� �* ��L*� (� 

 �0( �*$��~ � �'(*(L3�'(*( C��' $�)�


��*�'* W�$L* �* $Yb�C�D
* �U& 	& ��� Nl��(�T' $.

�)'��@ ����*(�2' �( $Yb +*$8�0* ��
I .	D'��S

�)'�
 C��' �!M�� $Yb ��(�/�D��$W 	2� �( �� �( ��

($X *��� i�*#�* ��X L����� /�� .$Yb N�.'��


/���M�� L(�2P'*$�Q ��$W �( $67 ��� �( ��

;/88±>/849(�2P'* ��$W �( �L4/88±:/844


��U
 +��6@ 	X (�& $)
�$D!�*(L�"*�' .$Yb

/���M����$W �( ,�( ��� �( �� L��NVNA 3

NVA 3VNA �VA 	&��@$@ 

:/G±;/8;=39/>±>/8983F/9±G/8;8�9/G±

>/8;9
�	& ,��%S ��� �( � $)
�$D ��@$@=/88±

8/:843;/=±=/:8=3:/9±>/:_:�:/>±>/:8;


�(�& $)
�$D .�A
���$W 	���L(�2P'*L�&

Q�(�2P'*$L
 C��'!$Yb 	B ��( M���/�D ��� �( ��

Q ��$W �( ��B ,�(�(�2P'*$L��yd �( 	S

0*�&��D0I��c)NVA (Q �( 	S ��CI ��

)NVNA (	&!�U
 ���& L�*(�(�2P'* ��$W �* $)�LC��&

0*�&��D0I��(�& c)	&@$@��_88/_=p�__8/_=p.( 

�*(�2'8(/���M�� $Yb N�.'��
�$� L�� � L(�2P'* C*�2O@ �* ��"*�� /*$)'I

CI �b�� � H�&���0I ��0* L��d ��X R�5
 �( L(�2P'*$�Q 

a:!�U
 vV) * ��$W �& �*(NVNA )_88/_=p(�NVA )__8/_=p(��� C�2� �( 

b:!�U
 vV) *��$W 	�A& �& �*( ��� C�2� �( ��)__8/_=p(

�U
 +��6@ 1� ��B ,��%S ��� �(!�*(L&�N

��$W��LQ�(�2P'*$L(�2P'* ��$W �&LC��&

0*�&��D0I���" �����
 c)__8/_=p.( $� �(

(�2P'* ��$W �(LQ ��(�2P'*$L�A
���� $Yb 	�

5
 �( ,�(�0* C��& � �& ��B R�0I�&��D�c


 C��'!M�� $Yb 	S$W* 	B ��(�M�D!5
 �(�R

��d ��BL0*�&��D0I��& c��b�� �* $)�
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S���
!C*��D2� ���0* $J*/���M�� N���@ $& H�&���0I'*�2O@!/8;G 

*0�&��D0I���U
 +��6@ �
* (�& c!�*(L&�N

NVNA �&NVA �VNA �&VA ��' �����
 .

@��7�(!M�� $Yb ��B ,��%S ��� �( 	B�/�D ��

(�2P'* ��$W �(L0* �&�&��D0I��& c���$W �* $)�

�2P'*(L0* C��& ��&��D0I��(�& c)__8/_=p.( 


�M�� �A& C*#�/�D��B /�� �( �� 


�M�� �A& C*#�/�D��L��$W ��%S �( ��" ��B

����� �(L� ��B 1�( � 1P���
 $���D0�$D

aD" ��0* $& ��DU
0��"!M���/�DU@ ����N

�" 	���A
 �.(�O&(�  C�" (*�IL�* c2O@

M���� /�D�@ ���" �$M�� C�	& /�D C*��-

M���Q /�D�A�@ ��'� $!�".��X 1P�� ��� �(

/���M�� �A& C*#�
��$W �( ��" ��X L�� L��

NVNA 3NVA 3VNA �VA 	&��@$@G/>83

F/>43_/=4�F/>_��X 1�( ��� �( � �7�(

	& ��@$@G/=93;/=>3:/G>�9/=F(�& �7�(

)/���8.(� �( �A& C*#�
 �7�( 	���A
 L����

�!�U
 vV) * ��X 1�( � 1P� �( *� L�*(

��$W��L(*�' C��' z�)O
.

D�@�,�$)'I �$6d a

��$W 	2� �(& �U& 	& ��B 1)�� ��� �* ���N

/��0��L@*$6d *��M�'*$W!(�T" 	B �" ���	

(�& ,�$)'I �$6d .D�@ �7�(��( ,�$)'I �$6d a

���M��/��� �( ��$W ��%S �( ��'� L�� 1�(

 ��B��U!����A
 ��B ���( C���" 	� .�(

��$WNVNA �*;:1�( ��� �( ��'� /���M��

 ��X89/(�U
 /���M��=/4_��$W �( 3�7�(

NVA �*9=��'� /���M��:8/(�U
 /���M��

>/4_��$W �( 3�7�(VNA �*F:��'� /���M��

8_ /(�U
 /���M��=/:4��$W �( � �7�(VA 

�*FF��M�� ��'� /�88/(�U
 /���M��_/:;

	T" �$6d �7�( �'(*( a���@ /*$)'I .N�& vV) *

��$W ��5M �* /*$)'I �$6d a���@ $e' �* ��

��
IL�U
!(�T' �*()/���8.(

/���8(/���M�� N���@�$� L�� � H�&���0I��0* L��d ��X R�5
 �( L(�2P'*$�Q � L(�2P'* C*�2O@ �* ��"*�� /*$)'ICI �b�� 

��$W��/���M�� (*�U@ 
��'� /���M��*

,�$)'I �$6d �& /���M��**

���;��X���8_��X

NVNA9_)G/>8(;;)G/=9(;:)=/4_(89

NVAG9)F/>4(G8);/=>(9=)>/4_(:8

VNA;4)_/=4(FF):/G>(F:)=/:4(8_

VA;:)F/>_(FG)9/=F(FF)_/:;(88
*(*�U@(%)

**(*�U@)M�� 	& �T�' �7�(�/�D��L��� �( ��'�8_��B(

&�' C��	22B!�"�'�� Bax �Bcl-2 �(

��$W ��L0�$& (��
!

* �(�& 	UM�Y
 N�' C��	22B!CK��L��)���I 	& 	)�&*� 

Bax �Bcl-2 M�� �(�/�D��L��� �( ��$W ��%S

 ��B 1P����*�&�!�A
 ���" 	� .���'�& �����
L89_ 

�:F_ bp ��LC��' /K& ����(�* C��	2� �( CK �( N

��$W��L0�$& (��
!
!�"�&)aD":.(& �Y0�* C��N

	& �T�' CK �(β2m C��' tb*� �( 	B& ����(�' C��	2-

2B!��$W �( �%'I��L
 	UM�Y
 (��
 z�)O
!�"�&3�(

�*(�2':(*( C��'�0* ��" �.	D'��S!
 �����
 (�"

 CK C��& C*#�
 $�X*�dBax M�� �(�/�D��L��$WVNA 

�( CI ab*�d �NVA 
!�"�&.#P@��5@ � 	�L��
I a
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8;= /���� �� #�0 /�0 ���2" 1�(4/#����84=> 

!T�' C��&Bax ��$W �( 	X ($X �O�
 z�)O
 L��

 ��$W N�& ��" �����
 +��6@NVA �0 �&���$W $��

!�U
 �*()__8/_=p((�&.

+�" 	���A
 �& �'�&Bcl-2 	&β2m��$W �( L��

 CK N�* C��& C*#�
 $�X*�d 	X �" �O�
 z�)O


/���M�� �( ��$W L��AVN �( CI ab*�d �

VNA !
 �����
(�" .#P@��5@ � 	�C��& �L��
I a

!T�' Bcl-2 ��$W �( ($X �O�
 3z�)O
 L��

 C��& +�" 	XBcl-2 �(��$W��Lz�)O
 +��6@

!�U
�"*�' L�*( .*N�& �T�' 	X �P'I �

N��@�$� ��X$0 L��� $W /�U� �( ��)���I $W��QI

 C��& �T�' 3�'�*( ��2�* ��)���I L��$��
 C($X

	2�' !2XBax C��& 	& ��)���I $W��QI C*��- 	&

	2�' !2XBcl-2 	&��X$0 C*��- ��)���I $W

��$W �( � 	T0�5
��($W 	���A
 z�)O
 L�� .�(

/���M�� ��$W L��NVNA �NVA  �T�' N�*

!
 H� �* $)2XC��' 	X �"�&C��& ����( 

$)��&Bcl-2 	&��X$0 H� C*��- ��)���I $W

 	& �T�'Bax 	&�0* ��)���I $W��QI H� C*��- .

/���M�� �( ��$W L��NAV�VA ��' N�* +

��$W �( �
* (�& H� �* $)��&��L+��6@ z�)O


�U
!�*(L�"*�'.

�*(�2':(	2�' C��& CK !2BBax �Bcl-2 /�D�M�� �(�$� L�� �( ��#& /*$)'I

 ���1P�� ��$W ��%S �( ��BVA ,VNA ,NVA �NVNA 

a:!�U
 vV) *��$W $��0 �& �*( ��)__8/_=p(

aD":(	2�' C��& !2BBcl-2 �Bax ��$W �( 	UM�Y
 (��
 z�)O
 L�� 

LC��'���( �Ladder 3NVNA C��' C��& � L(�2P'*$�Q ��$W ����(

 3c�&��D0I��0*NVA C��' 3c�&��D0I �& � L(�2P'* $�Q ��$W ����(VNA 

C��' 3c�&��D0I C��& � L(�2P'* ��$W ����(NA C��' � L(�2P'* ��$W ����(

!
 c�&��D0I �&�"�&.

�5& 

*�M�� 	B (*( C��' 	UM�Y
 N�/�D��L�$�/*$)'I 

" (�2P'* C*�2O@ �* ��"*���	�*LQ ��(�2P'*$L


!5
 �( ��'*�@���B Rα-MEM ��dL

0*�&��D0I���e�Q �& c8__
�
 �( ,$W�$D��!M�$)

&�O&!D�@ � �($B �"�����( /*$)'I �$6d a.�)'��

A5@�*#�* $u�d ^�M�� $Yb i�/�D 	2� �( *� ��

��$W(*( C��' ��B ���( /�� �( �� ./�d$%& �A
�	�

��$W��L(�2P'*LQ �&�(�2P'*$L� ,�( ��� �(


 C��' ��B ,��%S!M�� $Yb ��(�/�D �( $� �( ��

Q ��$W�(�2P'*$L��U!0* C��& � �&��&��D0I�	& c

�U
 ���!�*(L&�(�2P'* ��$W �* $)�LC��& �

0*�&��D0I���0* c.

*��)' N�C��' �* ����(�(�2P'* /�� �( 	B �0* N

"��	*L�@ C*�2O@ ��r ���@*$!
 ,�P'*!	B (�"

 j@ �T0��D@ � �"� �( $�/��0 $��LM���M�D!


!(�" .$�*�
 (�2P'* ��!��$& �T0 �'*�@
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S���
!C*��D2� ���0* $J*/���M�� N���@ $& H�&���0I'*�2O@!/8;> 

�$)0* ��!��� $&L/��0(�" �� .*��$)0* N��


!��20* �$)0* a
�" �'*�@L	&.&I ��-�$L3

20��u ���m2� � ���"�& /��0 ��Q 	& 	
�7 N.

*
 (�2P'!$� �* �'*�@�*#�* ^�(*� �Y0 i�/�D��L

�B* (*�I�*#�* �T0 C��
 i��B*$� C*#�0*��C�

M������L0I /��0 	& � ��" /��0 ��Q��'�0$& �

)8>.(0*�&��D0I��)'I c!�B*�'*�!�
 �( 	B �0*�t

M���M�D!*$&��& (�*( (����
 N!iA' �'*�@

��#�K�M��D!�D@ �(��� � c2O@ N�*( N�"�& 	)" .

0*�&��D0I��� �I �( /��5
 c�d* c�����B�L

(*� $J�
 ����B �"*($& � �� �/�D��L(*�I


!�"�& .(*��/�D��L* /�� �( (*�I�2D�!���&

M�@�
 � ��" �!�'�" ��)���I �T0 ��'*�@ .2�*��

)'I C($B 	��u*!�B*�C*�/��0 ��B �( �� 	& ��

@�
�7 i��B ��e�
!	& 	B��� T��U!��- 	&
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