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Controls
N=11)

CAD
N=174 p=

Age (yr)
Mean ± SD 53.8±9.4 55.2±10.3 0.2 
Range 30-80 30-79 - 

Age ≤  50 years (yr) 
n (%) 47 (40.2) 59 (33.9) - 
Mean ± SD 45.8±4.6 44.2±5.8 0.2 

Age >  50 years (yr) 
n (%) 70 (59.8) 115 (66.1) - 
Mean ± SD 59.1±8.0 60.9±7.0 0.1 

Arterial hypertension 
Yes; n (%) 12 (10.2) 115 (66.1) 
No; n (%) 98 (83.8) 59 (33.9) 
unknown 7 (6.0) 0 

<0.0001
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Number and frequency of alleles 
Controls  CAD  

all
N=117

age ≤ 50* 
N=47

age > 50* 
N=70

all
N=174

age ≤ 50 
N=59

age > 50 
N=115

MTHFR 677 C>T alleles
 677C 161 63 98 238 79 159 
 677T 73 31 42 110 39 71 
677T frequency 0.31 0.33 0.30 0.32 0.33 0.31 
MTHFR 1298 A>C alleles 
1298A 168 67 101 238 79 159 
1298C 66 27 39 110 39 71 
1298C frequency 0.28 0.29 0.28 0.32 0.33 0.31 
PON1 -108 C>T alleles
-108C 126 43 83 177 55 122 
-108T 108 51 57 171 63 108 
-108T frequency 0.46 0.54 0.41 0.49 0.53 0.47 
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Number and frequency of genotypes
Controls  CAD  

all
N=117 (%)

age ≤ 50* 
N=47 (%) 

age > 50* 
N=70 (%) 

all
N=174 (%)

age ≤ 50 
N=59 (%) 

age > 50 
N=115 (%) 

MTHFR 677 C>T genotypes
 677 CC 58 (49.6) 22 (46.8) 36 (51.4) 82 (47.1) 27 (45.8) 55 (47.8) 
 677CT 45 (38.5) 19 (40.4) 26 (37.1) 74 (42.5) 25 (42.4) 49 (42.6) 
677 TT 14 (12.0) 6 (12.8) 8 (11.4) 18 (10.3) 7 (11.9) 11 (9.6) 
MTHFR 1298 A>C genotypes
1298 AA 59 (50.4) 23 (48.9) 36 (51.4) 86 (49.4) 28 (47.4) 58 (50.4) 
1298 AC 50 (42.7) 21 (44.7) 29 (41.4) 66 (37.9) 23 (39.0) 43 (37.4) 
1298 CC 8 (6.8) 3 (6.4) 5 (7.1) 22 (12.6) 8 (13.6) 14 (12.2) 
PON1 -108 C>T genotypes
-108 CC 36 (30.8) 11 (23.4) 25 (35.7) 48 (27.6) 13 (22.0) 35 (30.4) 
-108 CT 54 (46.1) 21 (44.7) 33 (47.1) 81 (46.6) 29 (49.2) 52 (45.2) 
-108 TT 27 (23.1) 15 (31.9) 12 (17.1) 45 (25.9) 17 (28.8) 28 (24.3) 
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Number and frequency of combined genotypes 
Controls  CAD  

all
N (%) 

age ≤ 50 
N (%) 

age > 50 
N (%) 

all
N (%) 

age ≤ 50 
N (%) 

age > 50 
N (%) 

MTHFR 677C>T / 1298 A>C  genotypes
all subjects 117 (100.0) 47 (100.0) 70 (100.0) 174 (100.0) 59 (100.0) 115 (100.0) 
CC/AA 25 (21.4) 9 (19.1) 16 (22.8) 18 (10.3) 2 (3.4) 16 (13.9) 
CC /AC 25 (21.4) 10 (21.3) 15 (21.4) 42 (24.1) 17 (28.8) 25 (21.7) 
CT /AA 20 (17.1) 8 (17.0) 12 (17.1) 50 (28.7) 19 (32.2) 31 (27.0) 
CT /AC 25 (21.4) 11 (23.4) 14 (20.0) 24 (13.8) 6 (10.2) 18 (15.6) 
CC /CC 8 (6.8) 3 (6.4) 5 (7.1) 22 (12.6) 8 (13.5) 14 (12.2) 
TT /AA 14 (12.0) 6 (12.8) 8 (11.4) 18 (10.3) 7 (11.9) 11 (9.6) 

normotensive subjects 98 (100.0) 43 (100.0) 55 (100.0) 61 (100.0) 24 (100.0) 37 (100.0) 
CC/AA 21 (21.4) 8 (18.6) 13 (23.6) 5 (8.2) 1 (4.2) 4 (10.8)
CC /AC 22 (22.4) 10 (23.2) 12 (21.8) 18 (29.5) 7 (29.2) 11 (29.7)
CT /AA 18 (18.4) 8 (18.6) 10 (18.2) 10 (16.4) 4 (16.6) 6 (16.2)
CT /AC 21 (21.4) 9 (20.9) 12 (21.8) 10 (16.4) 3 (12.5) 7 (18.9)
CC /CC 7 (7.1) 3 (7.0) 4 (7.3) 8 (13.1) 4 (16.6) 4 (10.8)
TT /AA 9 (9.2) 5 (11.6) 4 (7.3) 10 (16.4) 5 (20.8) 5 (13.5)
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 Number and frequency of risk genotypes 
 Controls 

N (%) 
CAD
N (%) 

OR 95%CI p=*

CC/AC, CT/AA, CC/CC
all 53 (45.3) 114 (65.5) 2.3 1.4-3.7 0.0005 
age ≤ 50 21 (47.7) 44 (74.6) 3.6 1.6-8.3 0.002 
age > 50 32 (4.7) 70 (60.9) 1.8 1.0-3.4 0.03 
CC/AC, CC/CC, TT/AA
all normotensive 38 (38.8) 36 (59.0) 2.3 1.2-4.4 0.01 
age ≤ 50 normotensive 18 (41.9) 16 (66.7) 2.8 1.0-8.0 0.04 
age > 50 normotensive 20 (45.5) 20 (54.0) 1.5 0.6-3.5 0.2NS 

��,&�� 2. �,,�� .(!"%�� ������ &%.� ."�1� %&� ���� (��%)"(!$,� 2"!4� !4$� )%'D" $,� �����

����	������	� 0$ %!/-$�
�(0$�( ,�4/-$.!$ �"% �

M-5�"�4$.I��$E()!�!$�!



�)/� )% )$ !.(!"% �� ( ,� 0$ %!/-$� ,(!(� &%.� !4$� �L��� 8#(.!"+$�
� !4$� (#!4%.�

,$'% �!.(!$,�!4$�)+$(.�)#!�( ,��"0 "&")( !�,"&&$.$ )$��" �!4$��)/�)% )$ !.(!"% �

(��.$+(!$,�!%�!4$�-(!"$ !����������� 0$ %!/-$���B��

�%'%)/�!$" $� !4"%+()!% $� 5� !4$� 4"04+/� .$()!"3$� ,$."3(!"3$� %&� �)/� 2(�

",$ !"&"$,� (�� !4$� $ ,%0$ %#�� �#D�!.(!$� %&� !4$����� -.%!$" � �?��� � � �$.#'� !4"�

-.%!$" �"��(��%)"(!$,�2"!4�4"04�,$ �"!/�+"-%-.%!$" �&.()!"% �������( ,�()!"3$�" 

,$!%E")(!"% �%&�E$ %D"%!")�%.0( ")�-4%�-4(!$�
��#)4�(��!4$�2",$+/�#�$,�4$.D")",$

5�-(.(%E% �&.%'�24")4�!4$� ('$�-(.(%E% (�$�4(��D$$ �&%.'$,���4$�-.%-$.� ('$

&%.�!4"��$ */'$��4%#+,�D$�.(!4$.��)/�!4"%+()!% (�$��?����%'%)/�!$" $�!4"%+()!% $

"��-.%,#)$,�&.%'�4%'%)/�!$" $�24$ �"!�"��'"�5" )%.-%.(!$,�" �!����" �-+()$�%&

'$!4"% " $
�+$#)" $�%.�"�%+$#)" $
�( ,�!4$�('" %()/+%�!5�����/ !$!(�$��-.$3$ !

!4$�&(#+!/��/ !4$�"��%&�-.%!$" �D/�!4$�$,"!" 0�.$()!"% �" �24")4�!4"��4"04+/�.$()!"3$

�)/� ,$."3(!"3$� "�� &%.'$,� �	:��� �4$� -%+/'%.-4"�'� " � !4$� -.%'%!$.� .$0"% � %&

���� 0$ $��5����	����!#,"$,�" �!4"��-.%C$)!�"��!4$�'(" �0$ $!")�,$!$.'" ( !�%&

!4$�-(.(%E% (�$��%.��)/�!4"%+()!% (�$��()!"3"!/�" �-+(�'(���!�())%# !��&%.�(D%#!

�9=�%&� !4$�3(."(!"% �-(.(%E% (�$�()!"3"!/� " � �$.#'�( ,� +$(,�� !%� !4$�,$).$(�$,

$E-.$�"% �%&�!4$����� -.%!$" �" ����� 5������ �#DC$)!���		��

�4$� 0$ %!/-$� )%'D" (!"% �� �����
� ����� ( ,� ����� %&� !4$� �����

����	������	� -%+/'%.-4"�'�� %))#..$,� 2"!4� !4$� 4"04$.� &.$8#$ )/� " � !4$

24%+$�0.%#-�%&�����-(!"$ !��(��2$++�(��" �!4$�/%# 0$.�( ,�!4$�%+,$.�(0$�0.%#-�

%&�����-(!"$ !��(��)%'-(.$,�!%�!4$�.$�-$)!"3$�)% !.%+�0.%#-����%�!�%&�!4"��$&&$)!

%))#..$,�4%2$3$.�" �!4$�/%# 0$.�����0.%#-��� �!4$� %.'%!$ �"3$�����-(!"$ !�

(��+"04!+/�,"&&$.$ !�)%'D" (!"% �%&������ -%+/'%.-4"�'��2(��(��%)"(!$,�2"!4

!4$� " ).$(�$,� ."�1� %&� ����� � � -+()$� %&� !4$� 0$ %!/-$������ !4$� 4%'%*/0%#�

0$ %!/-$������ %))#..$,�4$.$�2"!4�!4$�4"04$.�&.$8#$ )/�" �!4$�����0.%#-
�24(!

'(/�D$�)% �",$.$,�(��" ).$(�$,�"'-()!�%&������ ���� (++$+$�% �����."�1�" �!4$

 %.'%!$ �"3$���� �!4$� %.'%!$ �"3$�-$.�% ��!4$�."�1�(��%)"(!$,�2"!4�)(../" 0�%&

!4$������ ���� (++$+$�"��(+�%�0.$(!$.�(��.$&$.��!%�!4$�,$3$+%-'$ !�%&�(D,%'" (+

(%.!")�( $#./�'������
�24$.$(�� %��#)4�(��%)"(!"% �2(�� %!$,��&%.�����."�1�

" �-$.�% ��2"!4�4/-$.!$ �"% ��	���

�4$�(0$�$&&$)!�2(�� %!$,�" �!4$� %.'%!$ �"3$�����-(!"$ !�
��" )$�" �!4$�%+,$.

-(!"$ !��!4$�."�1�(��%)"(!$,�2"!4�!4$�0$ %!/-$���-$)"&")�&%.�!4$�/%# 0$.�0.%#-�2(�

 $0+"0"D+$����,&��2����" )$���%&�!4$�>������ )%'D" (!"% �0$ %!/-$���" 0+$,�%#!

D/�#��(��!4$�0$ %!/-$��%&�."�1�&%.�!4$�����%))#.$ )$�" �!4$�/%# 0$.�(0$��KA9:

/��)% !(" � !4$� +%2�()!"3"!/������ ���� (++$+$
�%#.�%D�$.3(!"% � &"!��2"!4� !4$

&" ," 0�%&��*)*$1+"1��	>�
�!4(!�!4$������ ����� 0$ %!/-$�%))#.��(!�" ).$(�$,

&.$8#$ )/� ('% 0� !4$� ���� -(!"$ !�� " � !4(!� (0$� 0.%#-�� �4$� " 3%+3$'$ !� %&

����� ����	� -%+/'%.-4"�'�" �+% 0$3"!/�2(��)% &".'$,�D/�!4$�,"&&$.$ )$�" 

&.$8#$ )/� %&� �� 0$ %!/-$� 	?=� 3$.�#�� 6=� � D$!2$$ � !4$� 4$(+!4/� �(-( $�$

" ,"3",#(+�� (0$,� K99� /$(.�� 3$.�#�� NB:� /$(.�� �	7��� �4$� +%2$.� &.$8#$ )/� %&

����� ���� (++$+$�2(��&%# ,�(+�%�" �!4$�$+,$.+/�)% !.%+�0.%#-�(��)%'-(.$,�!%

!4$�/%# 0$.�)% !.%+��( ,�!4$�����0.%#-��	9��

6	



�4$�(0$�.$+(!$,�,"&&$.$ )$��" ���������� 0$ %!/-$��D$!2$$ �!4$�/%# 0$.�( ,

!4$� %+,$.� 0.%#-�� %&� !4$� )% !.%+� '(+$��  %!$,� " � %#.� �!#,/
� " � 24")4� !4$� +%2

$E-.$��"% ����� 5����� 0$ %!/-$�%))#.��(!�!4$�4"04$.�&.$8#$ )/�" �!4$�/%# 0$.

0.%#-� ���,&�� �
� )% &".'� !4(!� !4"�� 0$ %!/-$�'(/� " ).$(�$� !4$� ."�1� %&� ,"�$(�$�

,$3$+%-" 0�&.%'�!4$�(0$�%&�9:���#.�&" ," 0
� !4(!� " � !4$�)% !.%+�0.%#-�%&�'(+$�

%+,$.� !4( � 9:/� �'$( � (0$� 9?�	�� !4$� &.$8#$ )/� %&���������� �� 0$ %!/-$� "�

4"04$.�!4( �" �!4$�/%# 0$.��KA9:/@�'$( �(0$�79�B����(D+$����&"!��2"!4�!4$�.$-%.!�

!4(!�!4$������������ ( ,��� 0$ %!/-$��" ).$(�$�!4$�."�1�%&�$(.+/�% �$!�,"�$(�$��

� �!4$�-%%+$,�.( ,%'5$&&$)!�( (+/�"��!4$�."�1�%&�!4$�)%.% (./�4$(.!�,"�$(�$�����5

������ ( ,��� �#DC$)!��2(��&%# ,�!%�D$�" ).$(�$,�D/�	�77�(��)%'-(.$,�!%�����5

���� �� �#DC$)!�� �	<��� ����� ������ 0$ %!/-$� 24")4� ,$!$.'" $�� !4$� 4"04

$E-.$��"% �%&� !4$� $ */'$�2(�� &%# ,� !%�D$� (��%)"(!$,�2"!4� !4$� .$,#)$,� ."�1�%&

'/%)(.,"(+�" &(.)!"% �" �!4$�/%# 0$.�����-(!"$ !���	6���

�4$�(��%)"(!"% ��D$!2$$ � !4$����� 0$ $�-%+/'%.-4"�'��( ,� !4$� +% 0$3"!/

2$.$�&".�!�.$-%.!$,�2"!4�.$&$.$ )$�!%�!4$�)%," 0�.$0"% ��������3	� 0$ %!/-$��

� ).$(�$,�&.$8#$ )/�%&� !4$�)(.."$.��%&��������� (++$+$�4(��D$$ �&%# ,�" � !4$

)$ !$ (."( �� &.%'� �!(+/� (�� )%'-(.$,� !%� !4$� /%# 0� )% !.%+�� �	B
� 	?��� � ).$(�$,

&.$8#$ )/�%&������������
�( ,�4"04$.����
�(��2$++�(��!4$�-(.(%E% (�$�()!"3"!/

4(�� D$$ � &%# ,� " � !4$� 4$(+!4/� �")"+"( � %)!(0$ (."( �� 24$ � )%'-(.$,� !%� !4$

)% !.%+�0.%#-��(0$�<:�/����:����4$�(#!4%.��)% �",$.�!4"��0$ %!/-$�(��&(3%." 0�!4$

4$(+!4/�(0" 0�( ,�+% 0�+"3" 0��

�+$3(!$,� -+(�'(� �)/� )% )$ !.(!"% � "�� .$)%0 "*$,� (�� (� ."�1� &()!%.� &%.

(!4$.%�)+$.%�"��( ,�)%.% (./�(.!$./�,"�$(�$���������	����/-$.4%'%)/�!$" $'"(

���)/�� ()!�� % � !4$� '#+!"-+$� $ ,-%" ��� � � 4"�� 2%.1� % � !4$� 4%'%)/�!$" $

.$�-% ,$ !�0$ $���%1('$
�(-(.!�&.%'�!4$�)4( 0$��" �$E-.$��"% �%&�!4$��-$)"&")

0$ $�� 4(�� �" 0+$,� %#!� !2%� %!4$.�'%+$)#+(.�'$)4( "�'�;� !4$� �+%2" 0� ,%2 � %&

-.%!$" �!.( �&$.�&.%'�!4$�$ ,%-+(�'")�.$!")#+#'�$"!4$.�!%�!4$�)$++��#.&()$�%.�!%�!4$

$E!.()$++#+(.��-()$�(��2$++�(��!4$�'%,"&")(!"% �%&��!.#)!#.$�( ,�()!"3"!/�%&�-.%!$" �

�#)4�(��!4.%'D%'%,#+" �%.�+"-%-.%!$" ��(���������4$�$+$3(!$,�)% )$ !.(!"% ��%&

�)/� -.$3$ !� -.%!$" � $E"!� &.%'� !4$� $ ,%-+(�'")� .$!")#+#'@� !4"�� .$�#+!�� " 

$ ,%-+(�'")�.$!")#+#'��!.$���24")4�,/�.$0#+(!$��!4$�)4%+$�!$.%+�( ,�!."0+/)$.",$

D"%�/ !4$!")� -(!42(/�� ��>����'% 0� !4$� 0$ $�� " ,#)$,� " � !4$� 3(�)#+(.�2(++� D/

�)/�4"04+/�.$+$3( !�&%.�!4$�3(�)#+(.�(0" 0�"��!4$��5)$++�,$(!45(��%)"(!$,�0$ $�9	

��"�45��
� �-$)"&")� &%.� ()!"3(!"% � %&� !4$� ,$!()4'$ !�'$,"(!$,� -.%0.('$,� )$++

,$(!4���7
��9����&�0.$(!�"'-%.!( )$�!%�!4$�3(�)#+(.�-(!4%+%0/�"��(+�%�!4$�" ,#)!"% 

%&� %!4$.� 0$ $�� 24")4� ,".$)!+/� (&&$)!� $ ,%!4$+"(+� &# )!"% ��� �%'%)/�!$" $� )( 

$ 4( )$�!4$�$ ,%!4$+"(+�)$++�(-%-!%�"��D/�" ,#)" 0�!4$�-9>5,$-$ ,$ !���6� 0$ $

$E-.$��"% ���6����4$�%!4$.��)/5" ,#)$,�0$ $�5��"�4� ��5�/)�,%2 5.$0#+(!$,

0$ $� 	�
� 24")4� (+�%� "�� )%5.$0#+(!$,� D/� -9>
� "�� .$8#".$,� &%.� !4$� -9>5'$,"(!$,

)(�-(�$�()!"3(!"% �( ,�(-%-!%�"����B����4"��0$ $�"��!.( �)."-!"% (++/�()!"3(!$,�D/

����,('(0$�( ,�!4#��'(/�-(.!")"-(!$�" �3(�)#+(.�-(!4%+%0/�(��%)"(!$,�2"!4�!4$

0$ %!%E")�$E-%�#.$���

6�



�4$�(,3$.�$� $&&$)!�� %&� )4.% ")(++/� $+$3(!$,�-+(�'(�4%'%)/�!$" $� +$3$+�� (.$

!4%#04!�!%�D$�'$,"(!$,�D%!4�D/�!4$�" ).$(�$,�%E",(!"3$��!.$���( ,�!4$�.$,#)$,���

D"%(3("+(D"+"!/���?����4$�$+$3(!"% �%&�( �$ ,%0$ %#��" 4"D"!%.�%&�!4$�$ ,%!4$+"(+

��� �/ !4(�$� �$����� !4$� (�/''$!.")� ,"'$!4/+(.0" " $� ������� " 

4/-$.4%'%)/�!$" $'"(�2%#+,�D$�( �$E('-+$�%&�!4$��$)% ,�'$)4( "�'��>:����4$

D"%(3("+(D"+"!/� %&� !4$� $ ,%!4$+"(+�  "!.")� %E",$� ����� '(/� D$� ,$).$(�$,� (+�%� " 

)% �$8#$ )$�%&�"!��.$()!"% �2"!4�!4$����0.%#-�%&�4%'%)/�!$" $���)/��&%.'" 0�!4$

�5 "!.%�%� �)/�� � � !4$� .$)$ !� (��$��'$ !
� !4$� .$,#)$,� ��� D"%(3("+(D"+"!/� " 

4/-$.4%'%)/�!$" $'"(� �$$'�� !%� D$� ,#$� !%� !4$� ,$).$(�$,� ��� �/ !4$�"�� ( ,

.$+$(�$�.(!4$.�!4( �!%�!4$����,$�!.#)!"% �D/�%E",(!"3$��!.$����>	���

��7��8&��#�'���!9 �$� !4( 1� �.!#.� �(,*"$'�1"� ( ,� �"1%+(C� �(2+(1� &%.� (��"�!( )$� " 

)%++$)!"% � ( ,� )4(.()!$."*(!"% � %&� -(!"$ !�� ( ,� )% !.%+�� 0.%#-�� ( ,� �  (� �(&"( � &%.� !$)4 ")(+

(��"�!( )$���4$�$��!#,"$��2$.$��#--%.!$,�D/��4$��!(!$��%''"!!$$�&%.��)"$ !"&")��$�$(.)4�" ��%+( ,

0.( !� #'D$.�>��:9��	�	��7�( ,��4$��!(!$��%''"!!$$�&%.��)"$ !"&")��$�$(.)4H� "3$.�"!/��)4%%+

%&��$,")(+��)"$ )$���%* ( 
��%+( ,�0.( !� #'D$.�9:	5�5:�5:9��

����������

	� � D(+��
��.$"'(.1��
��%,( �G
�����&. �/ $.0"�!")�$&&$)!��%&�-.%!4.%'D%!")�-%+/'%.-4"�'��( ,

(!4$.%0$ ")�&()!%.��% �!4$�."�1�%&�'/%)(.,"(+�" &(.)!"% �" �/%# 0�'(+$���:&��� 	???@�?>;��	B<5

�	?:��

�� �$&�#'��
��'"!4���
��$+( ,���
�����&. �()!��( ,�.$)%''$ ,(!"% ��(D%#!�!%!(+�4%'%)/�!$" $

,$!$.'" (!"% �;�( �$E-$.!�%-" "% ���& ���$�' �::7@�9:;�>5>��

>� �".$++"��
��(.!" $++"��
��"**%+%��
�����&. �4$�" !$.()!"% �D$!2$$ ������ <66��55N��0$ %!/-$

( ,�&%+(!$��!(!#��"��(�,$!$.'" ( !�%&�)%.% (./�(!4$.%�)+$.%�"��."�1��;��(�� �::>@�	>>;�	�B	5	�B9�

7� �.%��!��
�G+%'��
��"+%���
�����&. ��)( ,",(!$�0$ $!")�."�1�&()!%.�&%.�3(�)#+(.�,"�$(�$;�(�)%''% 

'#!(!"% �" �'$!4/+$ $!$!.(4/,.%&%+(!$�.$,#)!(�$�����(���4���� 	??9@�	:;�			5		>��

9� L( � �$.� �#!� ��
� �(D.$$+�� ��
� �!$3$ �� ��
� ��� �&. �� �$)% ,� '#!(!"% � " � !4$

'$!4/+$ $!$!.(4/,.%&%+(!$�.$,#)!(�$�0$ $;�( �(,,"!"% (+�."�1�&()!%.�&%.� $#.(+5!#D$�,$&$)!�O��'

;��('�4���� 	??B@�<�;�	:775	:9	�

<� G.%-4/�L�
��('-�(���
��+$ ,$  " 0��G
��)�" �!./���
��(.3"1���
��#.+% 0������&&$)!��%&�9I

.$0#+(!%./5.$0"% �-%+/'%.-4"�'��% �-(.(%E% (�$50$ $��������$E-.$��"% ��'�;��('�4����

�::	@�<B;�	7�B5	7><��

6� �)4(+" �1$����� � !$..$+(!"% �4"-�D$!2$$ �,"(D$!$�� ( ,�4%'%)/�!$" $�'$!(D%+"�';��%.'% (+

.$0#+(!"% �%&�)/�!(!4"% " $�D$!(5�/ !4(�$���(�����) �::>@�<	;�	><5	>B�

B� �$�(."��
�( )4$!!(��
�G#.+" (��
�����&. �/-$.4%'%)/�!$" $'"(�"��" 3$.�$+/�.$+(!$,�2"!4�+$&!

3$ !.")#+(.�$C$)!"% �&.()!"% �( ,�-.$,")!��)(.,"%3(�)#+(.�'%.!(+"!/�" �4"045."�1�)%.% (./�(.!$./

,"�$(�$�4/-$.!$ �"3$�������� �!�&����$��',�<�!��: �& �::9@��9;�		95	�	��

?� �(1#D%2�1"� ��� �(+)"#'5,$-$ ,$ !� 4#'( � �$.#'� 4%'%)/�!$" $� !4"%+()!% $� 4/,.%+(�$�� �

-.%!$)!"3$�'$)4( "�'� (0(" �!� -.%!$" ��54%'%)/�!$" /+(!"% ��;� : �&� �$�'��:::@� �69;� >?965

>?<���

	:� �(1#D%2�1"� ��� �.%!$" � 4%'%)/�!$" /+(!"% ;� -%��"D+$� '$)4( "�'� # ,$.+/" 0� -(!4%+%0")(+

)% �$8#$ )$��%&�$+$3(!$,�4%'%)/�!$" $�+$3$+�����-=:�; 	???@�	>;���665��B>��

		� �$3"$3��
��('$�������.%'%!$.�-%+/'%.-4"�'��%&�4#'( �-(.(%E% (�$����� 0$ $�( ,��$.#'

-(.(%E% (�$�()!"3"!"$��( ,�)% )$ !.(!"% �������� �!�&����$��',�<�!��: �& �:::@��:;�9	<59�	�

6>



	�� �!.(#����
��(+"�*$2�1"��
��P#�*$1��
��(2+(1������'% 0�!4$�'(+$��D$(." 0�!4$������ ����

(++$+$
�!4$� %.'%!$ �"3$�-$.�% ��4(3$�!4$�0.$(!$.�."�1�%&�(D,%'" (+�(%.!")�( $#./�'�������(�

)%'-(.$,�!%�!4$�4/-$.!$ �"3$�-$.�% ���=(��;��('���4���� �::7@�	�
��#--+��	;��?B��

	>� �*)*$1+"1��
��( (1��
� �( 1%2�1"��
���� �&. �#!(!"% ��	�?B��%&�'$!4/+$ $!$!.(4/,.%&%+(!$

.$,#)!(�$;�."�1�&%.�$(.+/�)%.% (./�,"�$(�$� %!�(��%)"(!$,�2"!4�4/-$.4%'%)/�!$" $'"(���'�;����

4���� �::	@�	:	;�><5>?��

	7� �(!�#�4"!(� �
� �#.('(!�#� �
� �.("� �
� �(!�#"� �
� �"0#)4"� ��� �4$� &.$8#$ )/� %&� !4$

'$!4/+$ $!$!.(4/,.%&%+(!$�.$,#)!(�$50$ $�'#!(!"% �3(."$��2"!4�(0$� " � !4$� %.'(+�-%-#+(!"% �

�'�;��('�4���� 	??6@�<	;�	79?5	7<:��

	9� �%,$�)%��
�� 0�!��
��"!/ �1"��
��%$4.$.��
��%2+$.�G
��($&$+"������$!4/+$ $!$!.(4/,.%&%+(!$

.$,#)!(�$�-%+/'%.-4"�'
�-+(�'(�4%'%)/�!$" $�( ,�(0$��=(��;��& ��+�)�!� 	???@��?;�	::>5	::?��

	<� �()1 $���G
��(3"$����
��#.1"$��
���� �&. �(.(%E% (�$� �!(!#�� " � )%.% (./�4$(.!� ,"�$(�$;� (.$

()!"3"!/�( ,�)% )$ !.(!"% �'%.$�"'-%.!( !�!4( �0$ %!/-$O������ �!�&����$��',�<�!��: �& �::	@

�	;�	79	5	796�

	6� �$3"$3� �
� �%"."$.� �
� �")(#,� L
� ��� �&. �"04� $E-.$��%.� -(.(%E% (�$� ���� 0$ $� -.%'%!$.

-%+/'%.-4"�'�� (.$� (��%)"(!$,� 2"!4� .$,#)$,� ."�1� %&� 3(�)#+(.� ,"�$(�$� " � /%# 0$.� )%.% (./

-(!"$ !�����$���!�&���! ! �::�@�	<	;�7<>57<6��

	B� G% (&$��
��(.)4$0"( "��
��(.,$++"��
�����&. �$ $!")�( (+/�"��%&��(.(%E% (�$� ������� +%)#�

.$3$(+��( �" ).$(�$,�&.$8#$ )/�%&���#�� (++$+$� " �)$ !$ (."( ���=(��;��('�4���� �::�@�	:;

�?�5�?<��

	?� �$(���
��)�$%2 ���
��)�(�!$.��
�����&. �(.(%E% (�$�-%+/'%.-4"�'������ 	?��( ,�99�( ,

+% 0$3"!/� " � �!(+"( � )$ !$ (."( �� ( ,� �."�4�  % (0$ (."( ��� �� -%%+$,� ( (+/�"��� �E-� �$.% !%+

�::7@�>?;�<�?5<>9��

�:� �('-%��
��(.,%���
��."'(.)4"��
�����&. ���%)"(!"% �D$!2$$ ��$.#'�-(.(%E% (�$��������0$ $

-.%'%!$.� ��5	:6��� -%+/'%.-4"�'
� ���� ()!"3"!/� ( ,� ���� +$3$+�� " � 4$(+!4/� �")"+"( 

%)!%0$ (."( ���=6%�4������& �::7@�>?;�	:B?5	:?7�

�	� �!( 0$.� �
� �$..'(  � �
� �"$!.*"1� �
� ��� �&. �+" ")(+� #�$� ( ,� .(!"% (+� '( (0$'$ !� %&

4%'%)/�!$" $
�&%+")�()",
�( ,�G�3"!('" ��" �)(.,"%3(�)#+(.�( ,�!4.%'D%!")�,"�$(�$���>�?��� �&

�::7@�?>;�7>?579>�

��� �%1('$��
��(!%��
��"/(!(�����%'%)/�!$" $5.$�-% ,$ !�0$ $�� " �3(�)#+(.� $ ,%!4$+"(+� )$++�

",$ !"&"$,�D/�,"&&$.$ !"(+�,"�-+(/�( (+/�"������6BHG"��( ,� %3$+�0$ $���;�: �&��$�' 	??<@��6	;

�?<9?5�?<<9�

�>� �$.�!#)1���
��$ !*���
��(/(+��
�����&. �%'%)/�!$" $5" ,#)$,�$ ,%-+(�'")�.$!")#+#'��!.$��

)(#�$��,/�.$0#+(!"% �%&� !4$� )4%+$�!$.%+� ( ,� !."0+/)$.",$�D"%�/ !4$!")� -(!42(/���;��& �� +�)�!�

�::	@�	:6;�	�<>5	�6>��

�7� �%��(" � ��
� 3( � �4"$ $ � �L
� �$.�!#)1� ��
� ��� �&. ����9	� "�� " ,#)$,� D/� 4%'%)/�!$" $


-.%'%!$��,$!()4'$ !5'$,"(!$,�-.%0.(''$,�)$++�,$(!4
�( ,�)% !."D#!$��!%�!4$�,$3$+%-'$ !�%&

(!4$.%�)+$.%�"��" �4/-$.4%'%)/�!$" $'"(��;�: �&��$�' �::>@��6B;�>:>	65>:>�6��

�9� �1#.1��
��(+�4������$(!4��$)$-!%.�� ,#)$,��-%-!%�"�;����$2��$)4( "�'�%&��%'%)/�!$" $5

�$,"(!$,�� ,%!4$+"(+��$++��/!%!%E")"!/����%�����! �� �::7@�7>;�		<B5		6:�

�<� �$$���
��"'���
��('1%% 0��
�����&. �"!.")��E",$�� 4"D"!"% �%&��%'%)/�!$" $5" ,#)$,��#'( 

� ,%!4$+"(+��$++��-%-!%�"��D/��%2 5.$0#+(!"% �%&�-9>5,$-$ ,$ !��%E(��E-.$��"% �!4.%#04�!4$

�%.'(!"% �%&��5�"!.%�%4%'%)/�!$" $��;�: �&��$�' �::9@��B:;�96B	596BB��

�6� �!$" ���
��4%'(�������
��$.*%0�G�
�����&. ����	�����$)$��(./�&%.�-9>5,$-$ ,$ !��-%-!%�"��

;�: �&��$�' �::7@��6?;�7B?>:57B?7:��

�B� �!('+$.� ����
� ��D%. $� ����
� �(.(1"� ��
� ��� �&. �,3$.�$� 3(�)#+(.� $&&$)!�� %&� 4%'%)/�!$" $� (.$

'%,#+(!$,�D/�$ ,%!4$+"#'5,$."3$,�.$+(E" 0�&()!%.�( ,�.$+(!$,�%E",$��%&� "!.%0$ ��;��& ��+�)�!�

	??>@�?	;�>:B5>	B�

67



�?� G%0$.���
��$ !*���
�G%,$5G%0$.���
�� (--���
��(/ $�������+$3(!"% �%&� (�/''$!.")(+

,"'$!4/+(.0" " $� '(/� '$,"(!$� $ ,%!4$+"(+� ,/�&# )!"% � ,#." 0� $E-$."'$ !(+

4/-$.4%'%)/�!�$�" ($'"(�" �4#'( ����& ��-� �@A���B��::	@�	::;�	<	5	<6�

>:� �%'$."%� ��
� �" ,$.� �
� �/&$+$.� �
� ��� �&. �)#!$� 4/-$.4%'%)/�!$" $'"(� ,$).$(�$�� ��

D"%(3("+(D"+"!/�" �4$(+!4/�(,#+!�����$���!�&���! ! �::7@�	6<;�>>65>77�

�#!4%.Q��(,,.$��; ����!.(#��
�� �!"!#!$�%&��#'( ��$ $!")�
�#+���!.*$�*/R�1(�>�
�<:576?���%* (R�

�5'("+;��!.(#��S")- $!�-+

69


