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� �!"#�!$�������%&'%(�!"

����� !"�#���!$%�!&'���(#��$��'�!�&�&

��������� !"� ��#$� %� �% "���&'��"()"(#!"���)�*�)�! � +!�)( Asteraceae�,'-�
)'.�-% %��!�/ -01��/ %"��(-- &2�2 %%�!�����, #�.(!%�!����!.�-0#�)(%�3�&(!��4
� -0%�2��!'&03��5&��#) * %�6�������� !"�+�(%(-�# �7�&(!� %�+�8�9�&�*�): Achillea,
Ptarmica, Artemisia, Centaurea, Inula, Pyrethrum, Saussurea %(�.&�!$�!�)� �(-- &2�2 %�)
.&��#)�*%'��α−� ��- %8γ−,$��&�-("��%(�;5<=>?�)'#')(1@���.&��"�%�("� �(-- &4
2�1���-3��* %��6�"(/����!.�-0#�)(%�� ��*��	�?�(�*-3�"�-�� !�) %%�2���.& * - 4
%�3�8��4!. "�&�6���� �&�3���'* - %'����* %��6�/�&�)(%'�6 5<=.

��������

��%(!��3@  �)& �3�)��)! ����& ��?�.& A* �)! 2�?�)
%(�,�-  �&(#)��'��.&��'B- %%'��/ %�&(���*%���#
) *$@���� !��!& *��&(#-��%'��#(,�- )(%�+�#(%��(4
1��(-- &2�� !"� �,�- #%�����!& *% ��C�#(,�- )( 4
��!���"�- ,- �!3�)�&(#%'��!�&(%(�����D�*����C�[1].

5&�� %3 �' �*-3�- � %�3�(-- &2�� !"���#(,�4
- )(%�+�2�&��%(-0%' ��������� &(. )��� !"� 
!& *!�)(��"(#')(1��#%(��� -0%'+��#*�&()-�)(4
1@�+�E66 "�?�%�?�)� !� �!�� �?��%���� 1���%�2�
! &0 #%'��.�,��%'��E66 "��)?��("���"("�%(&$B 4
%� ��,� %(�) @ !�)?��#� % %�3�!��!��&�%'����$%4
%�+���E%*�"&�%%�+�!�!� �'���"�!� ��� !"� �* 4
6 "�'����!-���6�/�(-0%'��&(!��� -0%'��- "(&4
!�) %%'��!& *!�)?��,-(*(1@���.&���)�(-- &2�4
� !"���* +!�)� �?�)"-1� %%'��)�F�!$*(&!�) %4
%'+�&  !�&����D�2���#��D��)�#��A%'��!�!�()-3 �
��-0"���*%��8��&()$�� & *'��& �&(#* - %%�+�

�*%("��!& *��%(&�*%'��/ -�� - +�!$@ !�)$4
 ���("� ��% %� ?�����- "(&!�) %%� �&(!��� -0%� 
!'&0 �% ��,-(*( ��(-- &2 #�&$1@���* +!�)� ��

� -01�%(B����!!- *�)(%�+�,'-��)'3)- %� �!& 4
*��%(�,�-  ��(!����!.�-0#$ �'��- "(&!�) %%'��&(4
!� %�+�.& *!�()�� - +?�!�* &A(@���(-- &2�2 %'�

)
	*���������+��,���	�+

��#�"�4����� !"� ��#$� %� �!�!�()(�
�!!- *�)(%�3�.&�)�*�-�!0�!�)� !�%��!�*�"4

��&���6(&�(/ )��� !"��� %($"�
�%�)(-�)'�
������53��2�&!"(3�2�!$*(&!�) %%(3�6(&�(/ )��4
� !"(3�("(* ��3?�2��53��2�&!"

��"(� !�) ��,&(#/�)�!'&03��!.�-0#�)(-��%(*4
# �%' ��(!���&(!� %�+�&�*�)�Achillea, Ptarmica,
Artemisia, Centaurea, Inula, Pyrethrum, Saussurea?�!�4
,&(%%'��)�5& *"()"(#0 ��	&()%�� -0%'+��	�4

(%(-�#�.&�)�*�-��.���#) !�%�+�� ��*�" �[2]. 5&�
E����)�"(� !�) �!�!� ��*-3�.&�) * %�3�E"!. &�4
� %�(��!.�-0#�)(-��!� !��&(!�)�&�� - +:�. �&�4
- +%'+�E6�&�8�E��-(/ �(�?�2 "!(%�8�E��-(/ �(�?
. �&�- +%'+� E6�&�8� �-�&�6�&�?�. �&�- +%'+
E6�&�8�*�E��-�)'+�E6�&�)�&(#-��%'��!���%�B 4
%�3����* %��6�"(/�1�#�%�!"(%�&�)(%�3�.&�)�4
*�-��.��#%(� %�1�R

s
 ��& #$-0�(�(��.&�3)- %�3

�&��(��2&(���& ("��)(��:�(%�!�)'+�(-0* 2�*�8
"�!-��(�! &%(3G�"(-�3�. &�(%2(%(��8�"�!-��(�! &4
%(3�;DC�&(!�)�&�"(-�3�. &�(%2(%(�(�)�DC�&(!�)�4
& �"�!-��'�! &%�+>G���C�"�!-��(�! &%(3G�)(%�-�%
8�"�!-��(� ! &%(3�&(#) * %%(3� ;�?DH� 2�)(%�-�%(?
DH��-�)�*'�*�!��--�&�)(%%�+���I���-�"�!-��'
! &%�+�"�%/ %�&�&�)(%%�+>G�"�!-��(��-�&�!��4
)�*�&�*%(3�8�"�!-��(�$"!$!%(3�;IH:��>?�!&()%�)(3
!�*(%%'��?�.�-$� %%'���*-3�&(%  �)'* - %%'�
) @ !�)4!)�* � - +�

� #$-0�(�'�(%(-�#(�.& *!�()- %'�)��(,-�/ �D�
�%�2���!- %%'����!!- *�)(%�3��?�.&�) * %4

%'���)�.�!- *%� �2�*'�[3-6]?�$!�(%�)- %�?������!4
���%�"(���"�%�("�%'��6�&��(-- &2��?��(&("� &4
%'��*-3�% "���&'��- "(&!�) %%'��&(!� %�+�.& *4
!�()�� - +�! � +!�)(�Asteraceae?�3)-31�!3�α4� ��4
- %4γ4,$��&�-("��%'?�%("(.-�)(1@� !3�)�%�����
��!- �E����&(!� %�+�)�*'�&�*�)�Artemisia, Achillea,
Matricaria, Centaurea��	$@ !�)$1@� �� ��*'��.& 4
* - %�3� E���� !� *�% %�+�)� !'&0 ���.& .(&(�(�?
.&�2���)- %%'��%(  2���!%�) ?�!��*%�+�!��&�%'?
�& ,$1��*�!�(���%��!-�A%$1���*�&�2�!��3@$1
(..(&(�$&$?�(�!�*&$2�+�8�% �.�#)�-31���.& * -3�0
)!1�!$��$�.�*�,%'��!� *�% %�+�[7, 8].

�(���&(#&(,��(%(�� ��*�"(�"�-�� !�) %%�2�
�.& * - %�3�!$��'�(-- &2 %�2 %%'��! !")�� &. 4
%�)'��-("��%�)?��!%�)(%%(3�%(�!.�!�,%�!�� α4� 4
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Achillea biebersteinii Afan  + +         
A. cuneatiloba Boiss. et Buhse  +  +        
A. filipendulina Lam.  +          
A. nobilis L. +           
A. nobilis subsp. Neilreichii (Kerner) 
Formanek 

+  +         

A. setacea Walds. & Kit.  + + +        
A. vermicularis Trin.  + +         
A. wilchelmsii C. Koch.  +          
Ptarmica biserrata (Bieb.) DC.    +        
Ptarmica salicifolia (Bess.) Serg.    +        
Ptarmica ptarmicifolia (Willd.) Galushko  +  +        
Artemisia annua L.     +       
A. austriaca Jacq.      +      
A. incana L. (Druce)      + + +    
A. lerchiana Web.      + + +    
A. santonica L.  +    + + +    
A. splendens Willd.  +          
A. verlotiorum Lamotte       + +    
A. vulgaris L.     +  + +    
Centaurea solstitialis L.           + 
Inula aspera Poir.         +   
I. britannica L.         +   
I. ensifolia L.         +   
I. magnifica Lipsky          +  
I. oculus-christi L.         +   
I. salicina L.          +  
Pyrethrum corimbosum (L.) Scop.   +         
P. macrophillum (Waldst. et Kit.) Will.    +         
Saussurea salsa (Pall. Ex Bieb.) Spreng.           + 

��- %4γ4-("��%%�2��"(&,�%�-(� ;!�!�()%�+��(!��
E���� !� *�% %�+>�"��(&("� &%��$�.�2-�@ %�1�)
�,-(!������4�D��%���4!. "�&(���.���(-0%' �$!4
-�)�3�)'.�-% %�3�� ��*�"��;%() !"(?�!���%�B 4
%� �!'&03���E"!�&(2 %�(?�.&�*�-A�� -0%�!�0�E"!�4
&("/�������*�>�$!�(%�)- %'�E"!. &�� %�(-0%��
+�&�%�"�������,����#� -0� %%$1�.&�,$�!'4

&03��"�-�� D�� 2� ;���%(3�%() !"(>� E"!�&(2�&$1�
2�&3� +�)�*�+�;9�4J�°	>�;I��4�����->��5�-$� %4
%'+�)�*%'+�E"!�&("��% !"�-0"��&(#��,&(,(�'4
)(1��% ,�-0B����.�&/�3����-�&�6�&�(�;D:��?

D:��?�D:��>����* - %%� ��-�&�6�&�%� ��#)- � %� 
#(� ��*)(A*'��,&(,(�')(1������-��C4%�2��&(4
!�)�&(�%(�&�3� 2�*&�"!�*(���.&��')(1��)�*�+
���@ %%�+�*��% +�&(-0%�+�& ("/���;.��$%�) &4
!(-0%��$��%*�"(��&$>���-�&�6�&�%'+�E"!�&("�
!2$@(1��.�*�)("$$����.&��� �. &(�$& �% �)'B 
K�°	��5�-$� %%'+��!�(��"�.&��.���@��!.�&�(
E��-�)�2��7�C�"�-�� !�) %%��. & %�!3��)�� &4
%$1�"�-,$�)� !����!�01�D����-���*�)�*3��*�
� �"��� ��A �&(!�)�&�� - ����#� &31���.��� !4
"$1�.-��%�!�0�.�-$� %%�2��&(!�)�&(�!�.���@01
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!. "�&�6���� �&(�.&��*-�% �)�-%'�;λ
max

) 210 %�
)�"1) � �!���-@�%�+�!-�3�D�������(!�)�&���!&()4
% %�3�!-$A���!.�&��E��-�)'+�7�C�

	�* &A(%� �(-- &2�2 %�)�)�!'&0 �;C>�&(!!��4
�')(1��.��"(-�,&�)��%��$�2&(6�"$�)�. & !� � 
%(��#�(-(%��-("��%���(,!�-1�%��!$�$1��(!!$�.�
6�&�$- :

( )
100 100

,
100 1000

a b
x

c W

× × ×=
× − ×

2* �(� 8�"�-�� !�)�� !$��'�(-- &2�2 %�)�)� D��-
!�(%*(&�%�2��&(!�)�&(?�%(+* %%� �.��"(-�,&�4
)��%��$�2&(6�"$?��2G�b�8��,L ��(%(-�#�&$ ��2�
&(!�)�&(?��-G�!�8�%() !"(�!'&03?�2G�W�8�.�� &3�)
�(!! �.&��)'!$B�)(%���!'&03?�C�

�-3� .�!�&� %�3� "(-�,&�)��%�2�� 2&(6�"(
�?D�2�;���%(3�%() !"(>�!�(%*(&�%�2���,&(#/(��#�4
(-(%��-("��%(?�.& *)(&�� -0%��&(!� &��2����)'4
!$B %%�2�� )� � � %� � �� �(!�)�.&�� � �. &(�$& 
H�°	?�.�� @(1��)�� &%$1�"�-,$�)� !����!�01
D����-?�&(!�)�&31����*�)�*3��*��� �"��.&��.�4
��@��E�(%�-(�;&(!�)�&��>���#�&(!�)�&(���2���4
)3��&(!�)�&'?�&(#,()- %%' �)��?�I?�K?��?�H?�9���J
&(#���.��� !"$1�.-��%�!�0�.�-$� %%'��&(!�)�4
&�)��#� &31��%(� !. "�&�6���� �& �.&��*-�% 
)�-%'��D��%���
(-�,&�)��%'+�2&(6�"� !�&�3�?
��"-(*')(3�%(��!��(,!/�!!�.�"(#(� -��!�* &A(4
%�3�(-- &2�2 %�)�;)�. & !� � �%(��#�(-(%��-("4
��%>�;�2�)�D��->?�(�%(��!���&*�%(��8�!���) �!�)$14
@� �) -���%'��.��� !"�+�.-��%�!���

� �&�-�2�� !"� ��(&("� &�!��"��� ��*�"�:
f M�D�?���M��?�HHG�S�M�?��DJG���M�7�G�t

(p, t)
 = 2,23; ∆��M

M��?��IIG�ε = ±5,5. �("����,&(#��?��B�,"(� *�4
%��%�2���.& * - %�3�!�7�C�) &�3�%�!�01�!�!�()4
-3-(��?�C�

����+�����������7	������


("�!- *$ ���#�*(%%'���(,-�/'?��	�4(%(-�#
.�#)�-�-�). &)' ��* %��6�/�&�)(�0�! !")�� &4
. %� %�)' � -("��%':� - $"���#�%� )�Achillea
cuneatiloba, A. filipendulina, A. vermicularis, Ptarmica
ptarmicifolia, Artemisia santonica, N��OPQRSTRSOG�(&4
� "(%�%� )�NUVWQQRX� nobilis subsp. neilreichii, A.
biebersteinii, A. setacea, A. vermicularis, Pyrethrum
corimbosum, P. macrophyQQYZG�,(-�(%�-�*�)�NUVWQQRX
UYSRX[WQ\]X?� ^[X_ZWUX� P[X_ZWUW`\QWXG� (&� ��%� )
N_[RZWOWX� OXS[\SWUX?�N�� aR_Q\[W\_YZ?�N�� aYQbX_WOG
2(+--(&*�%�)�cSYQX�XOPR_X?�c��)_W[XSSWUX?�c�� SOW`\QWXG
!��#�-�%�)�dRS[XY_RX�O\QO[W[WXQWO?�eXYOOY_RX�OXQOX�

5& *-(2( �(3�� ��*�"(�"�-�� !�) %%�2���.4
& * - %�3�α4� ��- %4γ4,$��&�-("��%(�.�#)�-3 �
�.& * -3�0� !�* &A(%� � !$��'�(-- &2�2 %�)� )

&(!��� -0%���!'&0 ���- "(&!�) %%'��.& .(&(�(��
<'-��.&�(%(-�#�&�)(%��I���,&(#/�)�!'&03�&(#4
-��%'��)�*�)�! ���Asteraceae?�!�,&(%%'��)� !� 4
!�) %%'��� !�(���,��(%�3�)�& 2��% �	 ) &%�2�

()"(#(?�(��("A ��,&(#/'�!'&03���.& .(&(�'��#
(.� �%�+�! ����	�* &A(%� �α4� ��- %4γ4,$��&�4
-("��%�)�)��!!- *�)(%%'���,&(#/(��)(&0�&�)(4
-�������*���?D�C���(#&(,��(%%(3�� ��*�"(�.�#)�4
-3 ��!�) &B %!�)�)(�0�"�%�&�-0�"(� !�)(�- "(&4
!�) %%�2��&(!��� -0%�2��!'&03���.& .(&(��)�%(
 2���!%�) ?�(��("A ��.& * -3�0�!�* &A(%� �!$�4
�'�(-- &2�2 %%'��! !")�� &. %�)'��-("��%�)�
=�/(�?�!"-�%%'��"�(-- &2��?�% �,��*����!��!4
��&�A%�!�01�.&�%��(�0�<��?�!�* &A(@� �&(!4
��� -0%' ��,L "�'�

	*�	�
����������

D� �-(�"�#�������.�%����'��������.&���!�'�
������-- &2�� !"� �#(,�- )(%�3��8���?D777��8�!�
D74�K�

�� �/()��"�������5&�&�*%' �! !")�� &. %�)' 
-("��%'��8���:�� *�/�%(?�D79J��8�!��I���

3.  Rucker G., Manns D., Breuer J. Guaianolid-
Peroxide aus der Schafgarbe, Achillea millefolium L.,
Ausloser der Schafgarbendermatitis // Arch. Pharm.
Weinheim. – 1991. – Jg. 324, H. 12. – S. 979-981.

4.  A murine in vitro modei of allergic contact
dermatitis to sesquiterpene alpha-methylene-gamma-
butyrolactones / A.N. Blasi, R. Fraginals, J.P.
Lepoittevin, C. Benezra // Arch. Dermatol. Res. – 1992.
– Vol. 284, N 5. – P. 297-302.

5.  Paulsen E., Andersen K.E., Hausen B.M.
Compositae dermatitis in a Danish dermatology
department in one year (I). Results of routine patch
testing with the sesquiterpene lactone mix supplemented
with aimed patch testing with ex-tracts and sesquiterpene
lactones of Compositae plants // Contact Dermatitis. –
1993. – Vol. 29, N 1. – P. 6-10.

6.  Alpha-Peroxyachifolid and other new sensitizing
sesquiterpene lactones from yarrow (Achillea
millefolium L., Compositae) / B.M. Hausen, J. Breuer,
J. Weglewski, G. Rucker // Contact Dermatitis. – 1991.
– Vol. 24, N 4. – P. 274-280.

7. Rucker G., Manns D., Breuer J. Peroxide als
Pflanzeninhaltsstoffe. 8. Mitt. Guaianolid-Peroxide aus
der Schafgarbe, Achillea millefolium L., Ausloser der
Schafgarbendermatitis // Arch. Pharm. – 1991. – Vol.
I�K?�f�D���8 P. 979-981.

8.  Rucker G., Neugebauer M., Kiefer A. Quantitative
Bestimmung von alpha-Peroxyachifolid in der Schafgarbe
durch HPLC mit amperometrischer Detek-tion //
Pharmazie. – 1994. – Jg. 49, H. 2-3. – S. 167-169.


