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 به ديابت بارداريدر بيماران مبتلا لپتين سطح سرمي

������ �	
���� ���� ��� ������ ���� ���� ������������ �� ������!"�� #$!%�����!&	�' #�!(*�

 چكيده
��:مقدمه � �*�!+,� -	!,� �.���!( �/ 0�1 2!&� 3�� 4! �!5�6!( 7�8#� 4'�,� �� ��,9� �%:; �!,��"$ < .���!( 

0�#= ��>? � >=�:? ��.�� .���!( �(!	� @( �,( !( ��,9� ��#� A5� B!�8� ���#( @ �!5� �	 � C�$ .

��:ها روش � 5�� 4��E @( @ �!5� �	FGH���!( I� I!,��!"�( @( 0�++= @ J#� I#KL8 ��K1>M 2�K:N 0!OP�� @ (!8 .!$

�1 2!&�.(#; I����!#O�.0�!Q,� ���� �GCT (Glucose challenge test) !(RS>=�:? 2#?  � !( @,N!��	 �� #8'!K( >=�:? �!

mg/dl �TS��( . U�,� ���� ��	I���� ��I���� !( .#�O�MGTT (Glucose tolerance test) !(�SS >=�:? 2#? @,N!� @�

  � V!� #(�!$ �!.I!,��= < #,+M�!= (!	� W�XP8 �LJ �1 0�!Q,� .���!( �.�#K� �(!K	�� ���� >�� ��,9� .��!� �%:;

�Y#?.

�!�Z:ها يافته I!�� @( ���� .���!( �(!	� @( �,�� I�!"�( .�� ����#Y �� 8 ���@	!"� ��K,9� ��#K� A5K� < ���K( 0��K8 

.#8'!( ����( Z�!� �#Y @( ���� .!1 [	� 8 � � ( �\�,�&� I���#?� [�:�8 �� �K(!	� @K( �,K( ��K� < ���K( 0��K8 W�

B!�8� �.���!(�1� ��,9� ��#� �%:; !( �:�,�� .

�0: گيري نتيجه�� �1!( #]�� .���!( �(!	� @( �,( #5� ^# � �� I!�� ��!+1 �� �� ��"� ��,9� .#�?.

�.� �9,���: واژگان كليدي��!( �(!	��#5� [��N��	�OP�M 

H_I<�� ��; 4!����8 >=#� Z����(!,� < >	� �I#L8 ��1>M 2�:N 0!OP�� 

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

�&(�-./01� :34567854����9 ::33675;55<9 �	=�� >'� ::emrc@sina.tums.ac.ir 
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���0�1 
 -.���2 :
 3�4�	 �5�6 78'��.... ��

 مقدمه
��,9� ����8 �(#` �Y!( � 0�"N ��/ @( @= �� ������$ 

�� ��1]G_H[.I�<� U�K���� 3#K�� \K	 �I����$ �	

 0�KK�#�? \KK	#�8 a�KK� @KK= �KK� .#�KK� >KK=#� .!KK$

 V��'!8�9�$)6	>KY < cK; �KY!	�� 6$!K= !K( 7�8#K�

 .
#� C#d� (����1 ]f�g[.U!+O�K� \	 I�+N @( ��,9�

8 �KK5��� �KK(#` 0��KK8 � .#�KK� ��!KK�� �KK5( @KK( < AKK1#

 �� V��'!8�9�$ @5K�< � ��#( Z�%+8 [�� @= ��� .!K$

 �� a�8#8 �	 @( < �� ��dN !L,K1 #K��h8 a�K� �K��8

 ��1]i[.Z&� �I�( I�< Z�%+8 �� ��,9� ��!= < �!� �	 !(

 K� C#dK� jK	#/ � .
#� U�! 8 < �(#` �<�K�� < .
#

 ��� 6�� !L,1 I�#=]k�F�g[. ��+l"$ @K( I�K���$ �K	

 �����K� AK1#8 I�#= �<��� �� �:E U!+O�� \	 I�+N

 U�:K� @5�< @( �!,K��"$ Z�K%+8 < V#��!KM .!K,( .!K$

 m#5� >=�:? ��]i�n[.

�(#` 0#��o 4#��h8 !( !��"N �.���!( �/ ��,9� 4#��h8

 �K%:; @K= .��/ @( ���� B!�8� >=�:? Z����(!,� < ��!�

 �� �� ��!� �� ��,9� �<f!8p.���!K( #K�; �K%:; #(#( 

�� 6	>Y @K,Q$ �<�K� �� 6	>KY #q=�K� @K= �K(!	fk

�� .���!( ]Hr[.A5K� �4! �!5� a:; -	!,� V!� #(

 #K�; Z�!K� I!K�� !K( @�	!�� �� ���!( I!�� �� !"��M ��,9�

 ���!( ).���!K( � [K�� ���K( 0��K8 W�!K1 < �K� !K(

I!��	 (�� #8'!(]Hp_HH[..���!K( �K/ 6	>KY �K	

�� < ��K,9� �	!"K��M ��� �K%:; 6	>KY � �1!� ���8

 ���8<#M 4#��h8 �1!( ��,9� @( 0�1 ��!( .!$]Hp�HG[.�K/

 ��,9� .���!( �LJ�8 [(!� I>�� @( ���(�Y<#8 � �KQJ 

�� A1#8 ��!� I�� I!	#J [�� @(�K%:; I>K�� @= ��1

 ��!K(#�; I!K�� @(!P� I� �K� s!K` �]p[.�K	 ��K+l"$

 �"�%+8 6�( � �1!� �� ��"� 6	>Y�� ��,9� ��!� 

< �����K� @K( �K�<!�� 6	>KY ��*K� �� �K(#` �Y!(

 �1!( .���!( 2<� @"�� �� I�� ������ 6	>Y]Hg[.

���#( �Y#/ � �� I!P� .!$ Z��,�� ��/ @( ��,9� @= �+$�

 [= ������ @( ���!�� I>�� #( ��� #�]!8 I�( .� #] �	

 @5�< !( �,:�� 4�*N �� >=�:? Z����(!,� Z�%+8 j	#/

 ������]Hi[U!"N ���= �� >�
�t��=�:? Z�%+8 ��+l"$ <

1 Up regulation 

�� ��1]HF[.#K] \K	 ��K,9� @K= �K�#�� #%+( u�"&� ��

0�++= �<��� ��� ������ A1#8 #( ]n[.

��K� �� I!�K� �� 0�K1 2!&� 4! �!5� \K��
�,(!	� #K] �

�� v�!+,� ��,9�]n[Z����(!,� �� �&�!�� 6�� ��"� <

�1!( @,1� .���!( �/ >=�:?]Hk[.

��� ��KJ< .���!( �/ ��,9� �#�:"N � .#,"= ��!+1 .

� �*K�!+,� -	!K,� �.���!K( �� 0�1 2!&� 3�� 4! �!5�

 �!,K��"$ < .���!K( !K( 7�8#K� 4'�,K� �� ��,9� 6��

?0�#= ��>? � >=�: ��]HH�Hn[.

< �K���8 �� �K"L� [K��N !$��	���8��=�=�:? < ������

 �� 6	>Y .���!( �/ <� #$ @= �+,�$ ��,9� A1#8 �K+(!	

]Hf�Hp[.7�8#K� >�� ��!� �(#` 0��8 6	>Y !( [��N �	

 �� @= �+,�$ �K1!( B!K�8� �� >�� >=�:? Z����(!,� !( ���8

]HH[.

�!( I<#,K�
<#M < I
<#,K� � �	'!K( A5� !( � ��/ .��

 ��� 7�8#� ������ @( ���!�� 6$!= !( @= �� 0#"$

 �K1!( �K(#` �KY!( � ��K,9� A1#8 3#�� �� ��"� <

]Hi[.

w	!1 �.���!( �(!	� .���!K( �K/ \K���(!,� U�,� �	#8

 ������ A1#8 �� U�,� < ������ @( ��<!�� !( @= ��

��� WXP �K(!	� !K( �O+8!KO+8 @5(� .�!"�( �	 < ��1

 u��f��� I!K"	� � xM I�<� �� ��!` <]fp_fr[.�

�����K� @K( ��<!�� .���!( �(!	� ��!( @dXP� @= !&��

 u�K� �K(!	� @( �,( #5� �� �,�� �#Y < ��f��+,�K$ 

��K�!+� @K��"� �K��8 �K� .���!K( �(!	� I�!"�( @ �!5�

 �1!( �(!	� �:= �� y< @ �!5� �LJ ..���!K( �Y#/ �

 � ��K,9� �� Ky< I!K�>"$ ���#( I!�� .���!( �(!	� <

� ������ A1#8 < ������ @( ��<!�� � I�( I�< 4#��h8

�� Z$#Y �+= .

!K( ��K,9� ��#K� A5K� B!�8� ���#( @ �!5� �	 � C�$

�(!	� @( �,�� I!�� �� ������ @( ��<!���� .���!( .

ها روش
�K 5�� 4��E @( @ �!5� �	z�� U!K��T{|<��I!K�� 

I!,��!"�( @( 0�++= @ J#� ���!( I!�� 0!OPK�� @K (!8 .!K$

 
2 Cross Sectional 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
24

-1
2-

19
 ]

 

                             2 / 10

https://journals.tums.ac.ir/ijdld/article-1-338-fa.html


����� ����	 
 ���� ���� .�������� ��
� ��)��� �(�9

�1 2!&� I#L8 ��1>M 2�:N.�,( ���� � [K�� �(!	� @( 

���!(.���1 }�!� @ �!5� � .�	!Ky� cK� � xM @K�!�

 @,Q$ �� �� J#� ��!"8z|!8z{�K(!	� #K%� � .���!K( 

#O�!K(#; �<� !( .���!(.�!KO"$ �����K1 �K��#( �.��

��,�KKX� �� ~�KK1� ��KKJ< �#KK5� [KK��N @KK= .���KK�

 K ��/ 4��E �� < 2!&� ���#( �	 @ J#���K	 I��K( 

#�O�M �I����.@,Q$ �� ��&� ���� #	!� �+�!� z|!K8 z{

�#�8 .���!( �1.�#K5� [K��N �	 � �K���( 4�!K�N :

��KKKJ< �"�KKK�:?#9�$ ZKKK	�N)�!KKK	� ��� ��KKK1��#M(�

� #,PK�( �� ���!` �� ��/ #�; I�< 6	>Y �.�<����:?

T| � #,P�( I!"	� �� 8 �U!� R#K$ !K	 7�� @�(!� ����� 

�2� �2<�<#=!K� ���K� @�(!� ��:�� �O:�!� �� U�,� u��

8<#M < � ��/ #�; I�� �!PY�.��+� .

:= �dK�XP8 I�K��� �� U�,K� �K(�� \	 @= .���� @�

 :? ��"��:?#9�$ Z	�N !	 < �+,1���<���.	>Y !	; 6�#

�/�KK �#KK�O�M ~�KK1� ��KKJ< I�< .@KK,Q$ �� ��KK&� Tz

���!(.�Y#	cM 2!&� .!K(#; I���� #KO�.�0�!Q,K� ���K� 

>=�K:? 6�!K` I����z)GCT (RS!K( @,N!K� \K	 �K�#? 

�+ � !�K� >=�:? �� � #,PK�( !K	 .<mg/dl �TS ��K( .��

>=�K:? [K"�8 I���� !( .#�O�M �I���� �	 U�,� ����T

)GTT ( �SS 2!&� @,N!� @� ��#? �1.�K	 2!&� .#(

 � I����T�?�!�� �<� )[��� 0�!Q,� [�!1�RS �� 2#K? 

4���$�(#= �<� (@�E�8 � � ( 2�!L` �<� �� < �1�z_

{�� �	!,1!� �N!� ��K�� 2!&� @( I�� .�K	 2!K&� .#K(

 I!K�� �� .#�? @��"� �(�� �!L` � I���� .!K$S���z�T

C#d� � xM �N!��SS @K,Y#? �#KY � >=�:? 2#? �K1 .

 ���� U�,� �(�� <� [��� �.���!( �(!	� W�XP8 �!

 0��K( I�,K��= #,+M�!= .!$�!� � V!�#( �d�XP8 I����

 �KK�]z|�zR[.,KK� ��KK+l"$ � �KK(�� \KK	 �� !KKL+8 U�

I���� 4��K�$�(#= ["�8 U�,� I�+N @( 0�1 #=o .!$|

�1 @,Y#? #%� �� .@��"� � \	 #$ .#( � ��/ #	�!�� .!$

 I!K�� �� 0�1 @,Y#? .!K$S���z�TaK�8#8 @K( �R��{S�

�RR ��|S�:�� ��� �� 2#? �� #,�� �1!(.

1 Universal Screening 
2 Glucose Challenge Test 
3 Glucose Tolerance Test 
4 IGT= impair glucose tolerance 

 � [K�!= �K�	>�Y @K+	! � I�!K"�( ��!"8 �� j(�K� < 2!K&

.�!"�( @�!+P�#M �� �:�� .!$ @K�:= < �K	�#? ��] @/�(#� 

���1 .#�O�M I!"	� I!�� !8 I�!"�( .

@��"� ��!"8 @��"� < 
�Q	#,�!� I�� .!$.!"��M �K��( 

0��� �LJ 0��� I!,K��!"�( 0!OPK	!��� @K( >=�K:? .#K�?

���KK1 [KK�,+� �, 	#KK1 .0��KK� �<� >=�KK:? ��KK+� .#KK�?

����KK= !KK(CV � #KK,"= g%0�!Q,KK� ���KK� 0!O,KK�� <

U�� �`!,�$ �>��!��8�Sz��( .

�K����"	�	�� �<� @K( ������ (RIA)  � 0�!Q,K� !K( 

�KK�=Biosorce�!KK"�� ��!KK� 3!KK(inter f/k%<intra 

H/F%�KK�,9M <C�<� @KK( ELISA �KK�= � 0�!Q,KK� !KK( 

Monobind 3�!"�� ��!� !K(inter pf/i%<intra n/H%

@KK��"� �� � !,KK1!� .!KKL�!�� ��#KK� .!KK$H�f< �pI�KK��� 

�+� ["�8Hrr 0��� @,N!� @� ��#? .#�? ���K1 .A5K�

 I�K��� #QKE �N!K� �� ��,9� ��#�GTT gr!K( �K�#? 

inter ff/p%<intra p/f%�<� @(ELISA � 0�!Q,K� !(

��= DRG �1 ���#( I!"�� ��!� .

!�� ���#( �LJ @K( �K�<!�� W�!K1 ������K� @( ��<

 V!� #( ������HOMA ]fi[@K( ���!�K� W�!1 <

V!� #( ������QUICKI ]fF[< �ISOGGT ]fk[0�!Q,K� 

���1 .

W�!1RHOMA [E!� V!� #( �!,K1!� 2#K� �+� �#y

)mmol/l ( !,1!� 2#� ������ ��)mIU/l ( �K(!] #K( Z���8

g/ffW�!KK1 < @�KK�!�� �ISQUIKYKK( V�KK� � V!KK� #

@�K�!�� !,K1!� >=�K:? < !,K1!� �����K� u�K"&� Z,	�!O�

�� ��1.

2#K� �8!KN�/ \K�!( �� 0�K�� ���( 4!N�/ @�:= �>KY

SPSS)@X��g/HH(:�8 x9� < 0#��o K� 2!K&� .�!K�� [

�1 .I���� �T:�8 < @Y#/<� �@�K	!�� .#K( x�!K	�< [

0<#K? �� 0�K�� ���( #	�!�� ��O�!�� �K� .!K$ �K��#( ��

 0�1 0�!Q,��� \K	 #K$ �K�<#Y @�K	!�� �LJ ��+l"$ 

0<#? �� ���#( ���� [��N I�K��� � �@K �!5� ���K� .!$

 �1 0�!Q,� .!= �<c&� .�	!&�� � ��#K� #	�!�� w	��8 @=

�1�� U!�#� w	��8 ��,9��@K	!M �� ��K,9� #�h,� #��h8 � c� 

5 ISHOMA= (FPG*FPI)/22.5 ISOGTT= 10000/√(FPG*FPI)* (G*I) 
6 (Quantitative insulin sensitivity check index) ISQUICKY=
1/[log(I0)+log(G0)] 
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���0�1 
 -.���2 :
 3�4�	 �5�6 78'��.... �,

x9� ��1 0�!Q,� �	#,M Z,	�!O�� 8 �LJ ��K,9� B!�8� ��

 �����KK� @KK( �KK�<!�� !KK( >��!KK�� < I�KK�#�M �O,�KK�"$ 

�1 0�!Q,� I���#?� .��� !K( C�,� #	�!��P� #K,"= 

rg/r���1 ��:8 �� �+ � .��,9� �%:; B!�8� �(!	�� �� 

� .���!( �(!	� #5� !( !"��M [�:�8 0�!Q,K� I���#?�

�1.

ها يافته
u�"&� �FGH �!K( Z�!� �0�K++= @K J#� ��gf#KQ� )F(%

< ���KK1 0�� W�XPKK8 .���!KK( �KK(!	� @KK( �,KK��Hif 

)H/ff(%�K���( >=�K:? ["�8 U�,� �!`� #Q� .I�!K"�(

 ��O�!K�� ~Z�!K� I!K�� !( @�	!�� �� .���!( �(!	� @( �,��

 ��+�@	!"� I!"	� �� 8 ����( 0��8 )U<�JH(W�!K1 <

HOMA W�!1 < #,P�( Quicky �+,1� .#,"=)U<�KJ

f.(�K+ � C�,K� .���!( �� �!�� � 0<#? <� �� .��

�1�� ��J<.

�K�,9M < �����K� �!,1!� >=�:? #	�!��CI�!K"�( �� !,K1!� 

�K+ � ��K/ @K( .���!K( �(!	� @( �,�� ��K( #8'!K( .�� .

@K( .���!K( �(!	� @( �,�� I!�� �� 2#� ��,9� �%:; ��K/

 '!( .�� �+ � ��!� �� ��( Z�!� I!�� � #8 �+ � B!�8� @=

U�,K� @K( �,K�� I�!K"�( �� ��K,9� ��#� A5� �� .��

 �1�� ��J< Z�!� I!�� < �+� ["�8)U<�JH.(

:
�;<#-=��� ��>� �
�?��@ �= �� 1��A4� �B�C� 

 مبتلا به ديابت بارداري گروه/ متغير

) نفر52(

مبتلا به اختلال تحمل

)نفر162(قند

 سالم

) نفر527(

F/g±fp/pr§§pf/g±nr/fiGG/G±HG/fg§*)سال(سن

f(f)H(f)H(H(§ **تعداد زايمان

g/k±n/fpG/p±G/fiH/p±nG/fg§*)هفته(هفته بارداري

Kg/m2(*Fp/G±g/fk§§kg/i±g/fik/G±GG/fG( توده بدن نمايه

mmol/l(*§Gk/H±g/g§§ii/r±Gf/GiH/r±Hg/G(گلوكز ناشتا

µIU/ml (*§Hf/Hk±in/fHrp/k±fG/HfFi/n±gf/Hp(انسولين ناشتا

ng/ml(*§kH/G±FH/pFf/f±ii/Hnp/H±FH/H( ناشتاC-پپتيد

ng/ml(*§gF/k±rg/fnHg/Hg±pg/ffHg/Hg±pg/fr(لپتين

HOMA** §)if/i(nk/g)ik/H(pF/f)kF/H(nk/Hشاخص

ISOGTTشاخص
*kp/pF±gp/ifGn/gG±GH/knfG/Hif±g/HGF 

Quicky*§H/r±gp/rHf/r±ip/rf/r±ig/r شاخص
.يك انحراف معيار داده شده است±مقادير بصورت ميانگين*

.داده شده است) دامنه(مقادير بصورت ميانه **
و سالم بين گروه§ شد اختلاف معنيهاي مبتلا به ديابت بارداري )>05/0P(دار مشاهده

و سالمه بين گرو§§ شد ختلاف معنيهاي مبتلا به اختلال تحمل قند )>05/0P(دار مشاهده

�=#1 @"$ �� 0�++= !$������ A5� !( ��,9� ��#� �%:;

)pi/r=r�rrH/rP= ( �@KKK	!"� ���KKK( 0��KKK8 )fF/rr= �

rrH/rP=(W�!KKKKK1 < �HOMA)Hn/rr=�rrH/rP= (

 W�!KKK1 !KKK( < Z��,�KKK� B!KKK�8�Quicky)fF/rr=- 

�rrH/rP=(<ISOGTT )fg/rr=-�rHf/rP= ( B!KKKKKKK�8�

 �1� V�� � .���!K� @�(!K� !( �#Y �� ��,9� �%:; �?

 ��( @(!P� @�(!� I<�( < �(!	�)aK�8#8 @K(nf/Hf±ig/fp

!KK( @�KK	!�� ��pG/HF±Ff/fp�n/rP=.( �� 4!KK/!�8� �KK	 
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����� ����	 
 ���� ���� .�������� ��
� ��)��� �(��

.!L$<#? #	� [K"�8 U�,K� �.���!K( �(!	� @( I!	�,�� �+� <��( @(!P� >�� Z�!�)U<�Jf.(

:
�;D#
 3�4�	 -��= EF= 3�� 78'�� �B�C� -=��� ��>� G1��A4� 

��,9� ��#� A5� 

�(!	� @( �,��

.���!( 

["�8 U�,� @( �,��

�+� 

Z�!� 

* P** r PrPr

_mmol/l(kf/rrp/r_rrF/rfn/rrf/rHi/r(گلوكز ناشتا

µIU/ml (rH/rpn/rrrH/rpi/rrrH/rgn/r(انسولين ناشتا

ng/ml(Gn/rHf/rpF/rH/rrri/rpp/r( ناشتاcپپتيد

HOMA rrH/rGF/rrH/rGG/rrH/rG/rشاخص

ISOGTTشاخص
 Hk/rfk/r_rf/rfg/r_rp/rF/r

_Quicky rHk/rpk/r_rfk/rfp/r_rH/rp/r شاخص

rrH/rgn/rrp/rff/rrrH/rpf/r داري توده بدني قبل از بارنمايه

*#	�!�� PI��#�M �O,��"$ I���� �� 

**I��#�M �O,��"$ a	#y 

H0 <#IJ  
 3�4�	 -��= EF= 3�� 78'�� HOMA 

��,9� ��#� A5� (ng/ml) 

W
�!

1
H

O
M

A
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���0�1 
 -.���2 :
 3�4�	 �5�6 78'��.... �+

������ @( ��<!�� ���#( ���W�!1 HOMA B!K�8� 

( .�� �+ � �� !<@K	!"� �K1� I�K( 0��K8 .QUIKY <

ISOGTT !( @	!"� ��< �1� .�� �+ � B!�8� I�( 0��8 !K( 

�1�� .�� �+ � B!�8� �� .

[�:�8 �� �<�< � � ( I���#?�HOMA #K�h,� I�K+N @(

��K,9� ��( .�� �+ � B!�8� �@,�(<)pg/rβ=�rrH/rP=(

�KK� �)HH/rβ=�rp/rP=(<@KK	!"� I�KK( 0��KK8 )Hi/rβ=

�rrf/rP=(W�!K1 !K( [�,�K� #��h,� I�+N @(HOMA 

 �� I!P�.�� ��+l"$ [�:�8�#?� I�� W�!K1QUIKY 

���KK( 0��KK8 W�!KK1 !KK( .�� �KK+ � B!KK�8�)fG/rβ=

�rrH/rP=(<��,9�)fG/rβ=�rrH/rP= (�1� .W�!1

ISOGTT �K1� .�� �+ � B!�8� ���( 0��8 W�!1 !( 

��!� �� �1�� ��J< .�� �+ � B!�8� ��,9� A5� !( @=.

W�!1 < ��,9� ��#� A5� ��( B!�8�HOMA [�1 �� 

HP��� 0�1 0�� I!.

�+�+�ROC A5K� �(!K	�� �KLJ @�!,K�� �KLJ ��K,9�

 �K1 0��PK= .���!K( �K(!	� #5� �	�OP�M )[�K1f.(

� #,P�( !	 #(#( ��,9� ��#� A5�fr�:�� #( 2#?��!� #K,��

 �	�OP�M @�!,�� �	#,L( .���!K( �K(!	� @( �,( #5� 0�++=

 ��( )���!��i/kG%�E!d,� <H/ip.(%	� A5K� �

��,9� .���!( �(!	� @( �,( �\�,�&� I���#?� [�:�8 ��

 �1� ��,9� ��#� �%:; !( �:�,�� B!�8�.

 بحث
@K( �,K�� I!K�� �� ��K,9� ��#K� �K%:; #y!� @ �!5� ��

 .���!( �(!	� � #8'!( ����K( Z�!K� I! � .��K 8 !K( @K= 

�KK1� ���KKX"$ @KK+��� �KK	 �� 0�KK1 2!KK&� 4!KK �!5�

]HH�Hk�fn[.Willer Kautzky- �KK��#( �� 6��!KK�"$ <

!"K��M ��K,9� �%:; @= ���#= ��>? ��� .�$!1 ����

 @� �� .���!( �(!	� @( �,�� I�!"�( �� .���!( 2�� @$!�

 ��( #8'!()n/fG!( @�	!�� �� f/Hkng/ml (]fp[.��+l"$

Haanley �K%:; ���� I!P� ��� @ �!5� �� 6��!�"$ <

�K ��/ I�< !( �+� ["�8 �� U�,� !( ���!( I!�� �� ��,9�

 �K� 0��( � ��/ �+� !( �#Y � #8'!(]fn[.@K= ��!K� ��

Festa .#KO	� .�$!K1 .���K� @K �!5� �� 6��!�"$ <

�K+ � ��K/ @K( ��,9� .��!� �%:; @= ���#= ��>? .��

 ��	!M .���!( �(!	� @( �,�� I�!"�( �� ��( #8 .	B!K�8� �

��KJ< .���!K( �K(!	� �K�Q� u�� @( �,�� �#Y �� 7�Y

 @K:��� [��N [	� 8 � � ( < @,1� �K%:; I�Kl"$ #K?

 < ������@	!"� 0��!� ��!( I!+l"$ B!�8� �	 ����( 0��8 

��]Hn[.@K( �,K�� ���!K( I!�� �� ��,9� �%:; �Y#/ �

*� #,P�( !	 #(#( ��,9� ��#� A5�fr�:�� #( 2#?��!� �	�OP�M @�!,�� �	#,L( #,����( .���!( �(!	� @( �,( 0�++=.

H0 D#-KLK� ROCG����� ���� -�>M/�� �N; 3�4�	 �.4=O EF= -��@�� �N; 

�
��
!�

�

�?�	<_H
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����� ����	 
 ���� ���� .�������� ��
� ��)��� �(��

u�� �(!	�H�K ��/ �K+� !K( ���!( I!�� <�K+ � 4<!KQ8 �

�� @,1�� .��]Hf�Hp[.

�K� �0�K1 2!K&� 4!K �!5� -	!,� �� ��J�� v�!+8 �K��8

 w"J I!�� < ��#/ �� C�,� �1!� @��"� .�<� �1!( !$ .

�� I!P� ���!( I!�� \	
���	>�Y ���#( �K%:; @K= �K$�

 �K� 0��( 4<!Q,� I!"	� � � ( < �/ � [�� ��,9� ��#� .

� y< � ��+l"$ @,1� #] I� �%:; #( �	!,1!� < .#�� �

�� .!K	 �	cK; ZK	
� �KY!	�� � .���!( �� �� 4<!Q8

 A5K� ��K� 8 � [K�� < W�XPK8 � � ( ������ �Y!	��

@:��� [��N Z$ ��,9� 0��( #O	� #? �� .

�K5��� [K��N #�]��!K8 �K�8 �K� �K�"� ��K,9� �%:;

  Y .'!( A5� < 4���$�(#=#M Z	
� I�l"$ ��	>�Y ���!

 �+= #��h8]pr[.�K(#` 0��8 #( #] j	#/ � ��	>�Y ���! Y

 ������KK� @K( ���!�K� 6	>KY jK	#/ � I� � #K,"L� <

�� ��1 ������ �%:; 6$!= @( #&+� ���8]pH[.

�?�	< �� 4<!Q8 �� �#KY aK�!+8 @K:"J � �,� "J .!$

 8 ��+l"$ �.���!( �(!	� W�XP8 � � ( �+� U#,+= wK	��

�KK� .���!KK( �KK(!	� 4�KK1 I!�KK"$!� C�,KK� �� �KK��8

� 4! �!5� -	!,� �� 0�1 0�$!P���1!( #].

-	!K,� �� ��KJ�� C�,K� �� >K�� 4!K �!5� u�� �Y#/ �

��� �"L� 6�� .� ( ��,9� �%:; �.�$!1 ���� @ �!5� ��

 �� ��� 8 .���!( �(!	� W�XP8 � ��1 .@K �!5� u�� �	

�"� �� 8 ���8 0�$!PK� #K��h8 #K$ !K	� @= �1!( �	 0�++= �

0�1 �	 !	 �� .���!( �(!	� #( 2��� ��,9� �%:; �� .

�� >=�:? Z����(!,� �� U�,� @( @,�(< C�,�.

��K,9� \��
�,(!	� #] .<� #( \	
�������M 4! �!5� a:;

 0�� �#� �(!	�� ���� � ������ A5� �� .2!K&� 4! �!5�

0�1 Z�K%+8 �� �K� ��"� ������ @= �� I� � �=!� 

�1!( @,1� 6�� �(#` �Y!( � ��,9� A1#8 .�� @K` #K?

 �K� @,K1�� ��J< B!�8� �	 4! �!5� � .�� 8]pf[.

B!K�8� ������ A5� !( ��,9� ��#� �%:; @ �!5� �	 ��

��� ���X"$ @(!P� 4! �!5� !( @= �1� �"��,�� .

�� I!P� 0�1 2!&� 4! �!5� !K( �����K� A5K� @K= �K$�

 ��� �"��,�K� B!K�8� ��,9� A1#8 ]pr[�� B!K�8� �K	 <

�� #,	�� s!` �#Y ]pp[.

@KK� �� �KK(#` 0#KK��o < I�KK( I�< �� 6	>KKY U< @KK$!�

 �� .���!( < ��K,9� �K%:; 6	>KY �� �K"L� [�!N ���8

 ��1 ������]pG�pg[.@= .��/ @(��K,9� A5K� B!K�8� 

�� ��K,9� @K( �K�<!�� 0�++= x� +� �(#` 0��8 !( !"��M

 �K� s!K` �#Y]pi[!K( ��#K? �� ��� ��K,9� I>K�� <

�� 6	>Y �(#` �Y!( 6	>Y �(!	]pF[.#y!� @ �!5� ��

 !( ��,9� ��#� A5�@	!"� [K�� !	 .���!( [	< ���( 0��8 

�1� �"��,�� B!�8� .���!( � .@,Y!	 !( B!�8� �	 .!K$

 �K1� ���X"$ 4! �!5� � ��#( ]pk�pn[-	!K,� !K( !K� 

��( #	!h� �4! �!5� � #O	� ��#(]fr�Gr[.

7��8 0�1 2!&� @ �!5� ��Lappas I>K�� �6��!K�"$ <

I�K( I�< !K( �,�q� B!�8� �(#` �Y!( � 0�1 A1#8 ��,9�

�KK1� ���KK( 0��KK8 W�!KK1 < ��!KK� .��KK+l"$ �� A5KK� 

��K( I�K( �K(#` �KY!( !K( a�!+,� ��,9� ��#?]pk[.��

7K��8 0�1 2!&� @ �!5�Chu �K� "J �� 6��!K�"$ <

[�� �Y!	�� ��!O�� ��� �I�< � �� [	� 8 � � ( ����"N

 #$ ���	>�Y ���! Y <Hr��� #( 2#?��!� �� 6	>KY #K,��

 !( ��,9� �%:;ik/H0�<� \	 �/ I�< 6	>Y 2#?�:�= G

�1� �$#"$ @�!� ]pn[.

�� 4! �!5� -	!,� �� v�!+8 0��K� � �K1!� �K��8 .#K�?

@	!"� �1!( .���!( �/ ���( 0��8 .�(!	��@	!"� ���( 0��8 

0��� .���!( �/0#K��o I>�� !( < �� ����� #�; .#�?

 w	!K� < �KQJ 0��K� 0<�KN @( < ��+J I�< � I�( �(#`

  I>�� < \�8��+�� ��!K� �� I�K� < 4!K 	!� Z&� 6	>Y

 @K,Q? V!K� #K( aK:; .���!( � [�� I�< < ��� B!�8�

 �� ��] �!"�( ��� 8 �LJ ����� �!� � @= ��1 @K	!"� 0��K8 

���� .���!( � [�� ���( .

@,Y!	 V!� #( !K( \K	
���	>�Y ��K/ @( .���!( �#�� .!$

  A1#8 ��#�J 6	>Y < ������ @( ��<!�� 0#"$ ������

 �KKLJ ������K� AKK1#8 �� �	!K��!� 4��KKE �� < �K�

 �!K&	 .���!K( �K(!	� �>=�K:? �!,K��"$ �KQ� < Z�K%+8

�� ��1]HH�ff[.

@KK( �KK�<!�� !KK( ��KK,9� ��#KK� �KK%:; �#KKy!� @KK �!5� ��

 @K5(� �����K� @K( ���!�K� !K( < Z��,�� @5(� ������

�KK� @,KK1� xKK�N .��[KK�:�8I��KK�#?� �KK�<!�� �@KK(
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���0�1 
 -.���2 :
 3�4�	 �5�6 78'��.... �P

[	�K 8 � � ( ������ @K	!"� B!K�8� ��K� < ���K( 0��K8 

�1� ��,9� ��#� �%:; !( �:�,��.

< ���K"N �K� "J �� � 5�� �<� @( @= �8! �!5� a:;

 u�K� �(!	� @( �,( #5� �� �#Y ��f��K� 0�K1 2!K&� 

�����K� @K( ���!�� < ��,9� �%:; ��( ���� � B!�8�

 0�#= ��>? � �� ]Gr�GH[.�K� #K� �K	 <� �	 � �K��8

 � �PKX( !K	 �K1!( I�( �(#` 0��8 6	>Y 0�++= x� +�

 �K� �	#(!+( < I� A1#8 < ������ @( ��<!�� Z�%+8 �K��8

 u�� �(!	� .
���8!M ��f�1!( @,1� 6�� .

~�K� 7�8#K� ������ @( ��<!�� !( .���!( �(!	� @`#?

 4! �!5� ��#( -	!,� V!� �	 #( I�K��� 2!K&� �K/ �� �

�� .#K��h8 ������� A1#8 6	>Y ��J< !( �>=�:? ["�8

 �K"� 0�$!PK� ��,9� �%:; A5� ��K1]Gf�Gp[.wK�< ��

 !K( >=�K:? < �����K� �!,K��"$ �� 4�K� 0!K8�= 4#��h8

 @K� #K�< �� I�K� �����K� 6	>Y .���!K( 2<� @K$!�

 �!K8 �K�8 ��K,9� �K%:; @K= ��!��� ~��� B!�8� \K	 #�]

 ��'�/ I!�� 4�� \	 �� �(#` �Y!( 3#�� !K8 �K� #8

 @( @�+	 0!K8�= �� cK; !K( 7�8#K� .#�� 3#�� \	 I�+N

 �1!( m#5� 4��]HH[.

7KKK��8 0�KKK1 2!KKK&� @KKK �!5� ��Kautzky-Willer <

B!K�8� !"K��M >=�K:? !K( !,K1!� ��,9� �%:; �6��!�"$

 K= �����K� @K( !,K1!� >=�K:? ���� !( < @,1� W�!K1 @

B!K�8� �K� �����K� @( ���!�� ���#( �LJ ���"N

 �� @,1� ���� �]HH[��� ���KX"$ !� @ �!5� !( @=.

< >=�K:? 7�Y ���#( �	 �� @K	!"� ��K/ @K( ���K( 0��K8 

�	�OP�M [�,�� 0��K( !"��M ��,9� 0�++= �K� .�� ��K+l"$

 I!�� �� �+� ["�8 I���� ���#( 0�� I!PK� ��K:,X� .!$

1�,�q� B!�8� .���!( �(!	� �� ������ @( ��<!�� @= 0�

 U!K�#� �K+� !K( ���!( �#Y @( ���� ��,9� �%:; 6	>Y !(

�� @,1�.

�K� �����K� < ��,9� .�#�:"N B!�8� �	 x� +K� �K��8

 �K1!( \K���(!,� 2��+K� �!K&	 u<#1 0�++= .@K( @KJ�8 !K(

 ��K,9� �K%:; �0�K1 2!K&� 4! �!5��K�� #K] 0�K++= �<�

 ��� �����K� AK1#8 �� �"��,�� ]GG[V!K� �K	 #K( <

�� ��K,9� �%:; 6	>Y @= �#= ��d8 I�8�@K,QL� �PK�� 

�K/ �� �c? ��/ @( @= ��� \���(!,� 2��+� !( B!�8� ��

�� �� .���!( �$�.

@KK= �KK� I� � �=!KK� 4!KK �!5� �KK�#( -	!KK,� �KKY#/ �

 I�!"�( �� ������ @( ��<!�� !K( .���!K( �K(!	� @( �,��

 ��,9� A1#8 6$!= ��� B!�8�]GG_Gf[�� @= ��1!� ���8

 �����K� AK1#8 �� WK�� !	 A1#8 6	>Y �� �	!��!� �

 �� �"+�,9��9�$ @( #&+� @= �1!( ��1 .�K� ��"� �	#(!+(

 �K1!( 7�8#K� .���!K( �K(!	� �� ��,9� !( ������ ]i[.!K(

  �!5� -	!,� @( @J�8 [K(!�,� #K] [��K�!,M �0�K1 2!K&� 4!

 @K( ��K+$ ��K,9� !K( ������ @( ���!�� < ������ A1#8

�� 0�P� WXP� �1<� ��/.

[	�K 8 � �K ( \�,�K&� I���#?� [�:�8 �� @K	!"� 0��K8 

!K( �:�,�K� B!K�8� .���!K( �K(!	� @K( �,( ��� < ���(

 �1� ��,9� ��#� �%:; .!( ��,9� ��#� �%:; ��+l"$
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