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�B�l�u�t�-�T�u�n�i�n�g� 
� 

� �A�n�l�e�i�t�u�n�g� �z�u�r� �b�i�o�l�o�g�i�s�c�h�e�n� 

� �L�e�i�s�t�u�n�g�s�m�a�x�i�m�i�e�r�u�n�g� 
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� �D�r�.� �U�l�r�i�c�h� �T�h�.� �S�t�r�u�n�z� 
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� � 

�E�i�n�l�e�i�t�u�n�g� 

�H�ö�c�h�s�t�l�e�i�s�t�u�n�g� �u�n�d� �K�r�e�a�t�i�v�i�t�ä�t� �h�a�b�e�n� �e�i�n�e� �b�i�o�l�o�g�i�s�c�h�e� 
�B�a�s�i�s�.� �D�i�e�s�e� �B�a�s�i�s� �s�i�n�d� �d�i�e� �e�s�s�e�n�t�i�e�l�l�e�n� �N�ä�h�r�s�t�o�f�f�e�.� 

�E�s�s�e�n�t�i�e�l�l�e� �N�ä�h�r�s�t�o�f�f�e� �m�ü�s�s�e�n� �t�ä�g�l�i�c�h� �d�e�m� �K�ö�r�p�e�r� �v�o�n� 
�a�u�ß�e�n� �z�u�g�e�f�ü�h�r�t� �w�e�r�d�e�n�,�.� �F�e�h�l�t� �e�i�n� �e�i�n�z�i�g�e�r� �S�t�o�f�f�,� �s�o� �i�s�t� 
�L�e�b�e�n� �n�i�c�h�t� �m�ö�g�l�i�c�h�.� �W�e�r�d�e�n� �d�i�e�s�e� �k�o�s�t�b�a�r�e�n� �S�t�o�f�f�e� �i�n� 
 ��n�o�r�m�a�l�e�r �� �M�e�n�g�e� �t�ä�g�l�i�c�h� �i�m� �E�s�s�e�n� �z�u�g�e�f�ü�h�r�t�,� �s�o� �i�s�t� 
 ��n�o�r�m�a�l�e�s �� �L�e�b�e�n� �m�ö�g�l�i�c�h�.� 

�H�ö�c�h�s�t�l�e�i�s�t�u�n�g� �u�n�d� �K�r�e�a�t�i�v�i�t�ä�t� �a�b�e�r� �b�e�d�i�n�g�e�n� �m�e�h�r� �a�l�s� 
�d�u�r�c�h�s�c�h�n�i�t�t�l�i�c�h�e� �Z�u�f�u�h�r� �d�i�e�s�e�r� �k�l�e�i�n�e�n� �D�i�a�m�a�n�t�e�n� �i�m� 
�E�s�s�e�n�.� 

�W�a�s� �s�i�n�d� �d�a�s� �f�ü�r� �E�d�e�l�s�t�e�i�n�e�?� 

�E�s�s�e�n�t�i�e�l�l� �f�ü�r� �d�e�n� �K�ö�r�p�e�r� �-� �a�l�s�o� �w�e�l�c�h�e� �d�e�m� �K�ö�r�p�e�r� 
�u�n�b�e�d�i�n�g�t� �z�u�g�e�f�ü�h�r�t� �w�e�r�d�e�n� �m�ü�s�s�e�n� �-� �s�i�n�d� 

� �e�s�s�e�n�t�i�e�l�l�e� �A�m�i�n�o�s�ä�u�r�e�n� 
� �e�s�s�e�n�t�i�e�l�l�e� �F�e�t�t�s�ä�u�r�e�n� 
� �e�s�s�e�n�t�i�e�l�l�e� �M�i�n�e�r�a�l�i�e�n� 
� �e�s�s�e�n�t�i�e�l�l�e� �V�i�t�a�m�i�n�e� 

�D�i�e�s�e� �b�i�o�l�o�g�i�s�c�h�e�n� �B�a�u�s�t�e�i�n�e� �f�ü�r� �K�r�e�a�t�i�v�i�t�ä�t� �u�n�d� 
�H�ö�c�h�s�t�l�e�i�s�t�u�n�g� �w�e�r�d�e�n� �i�n� �a�l�l�e�r� �R�e�g�e�l� �n�i�c�h�t� �e�i�n� �e�i�n�z�i�g�e�s� 
�m�a�l� �w�ä�h�r�e�n�d� �I�h�r�e�s� �g�e�s�a�m�t�e�n� �L�e�b�e�n�s� �i�n� �I�h�r�e�m� �B�l�u�t� 
�g�e�m�e�s�s�e�n�.� �S�i�e� �h�o�f�f�e�n� �e�i�n�f�a�c�h�,� �S�i�e� �h�ä�t�t�e�n� �g�e�n�u�g�.� 

�S�i�e� �a�h�n�e�n� �s�i�c�h�e�r�l�i�c�h�,� �d�a�ß� �d�e�m� �n�i�c�h�t� �s�o� �i�s�t�.� 

�D�i�e� �n�u�n� �f�o�l�g�e�n�d�e�n� �S�e�i�t�e�n� �s�o�l�l�e�n� �I�h�n�e�n� �k�l�a�r� �m�a�c�h�e�n�,� �w�a�s� 
�e�s� �n�e�b�e�n� �n�o�r�m�a�l�e�n�,� �ü�b�l�i�c�h�e�n� �B�l�u�t�p�a�r�a�m�e�t�e�r�n� �(�S�e�i�t�e� �3�)� 
�n�o�c�h� �f�ü�r� �w�e�s�e�n�t�l�i�c�h�e� �M�e�ß�w�e�r�t�e� �i�n� �I�h�r�e�m� �B�l�u�t� �g�i�b�t�,� 
�w�e�l�c�h�e� �f�ü�r� �I�h�r�e� �S�t�i�m�m�u�n�g�s�l�a�g�e�,� �I�m�p�e�t�u�s�,� �G�l�ü�c�k�s�g�e�f�ü�h�l� 
�u�n�d� �K�r�e�a�t�i�v�i�t�ä�t� �v�e�r�a�n�t�w�o�r�t�l�i�c�h� �s�i�n�d�.� 
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�H�a�e�m�o�g�l�o�b�i�n� 
� 

�E�r�y�t�h�r�o�c�y�t�e�n� 
� 

�L�e�u�c�o�c�y�t�e�n� 
� 

�B�l�u�t�z�u�c�k�e�r� �i�.�S�.� 
� 

�G�e�s�a�m�t�-�E�i�w�e�i�s�s� 
� 

�C�h�o�l�e�s�t�e�r�i�n� 
� 

�H�D�L� 
� 

�L�D�L� 
� 

�T�r�i�g�l�y�c�e�r�i�d�e� 
� 

�G�a�m�m�a�-�G�T� 
� 

�H�a�r�n�s�ä�u�r�e� 
� 

�M�a�g�n�e�s�i�u�m� 
� 

�L�i�p�o�p�r�o�t�e�i�n� �(�a�)�1� 

�H�o�m�o�c�y�s�t�e�i�n� 

�B�K�S � 
� 
� 

� 

� 

�D�i�e� �B�a�s�i�s�w�e�r�t�e� 

� 

�u�n�s�e�r�e� �E�m�p�f�e�h�l�u�n�g� � �e�i�g�e�n�e� �W�e�r�t�e� 

�m�:� �>� �1�6� �g�/�d�l � 
�w�:� �>� �1�4� �g�/�d�l� 

� � 

�m�:� �>� �5�,�5� �/�p�l � 
�w�:� �>� �5�,�0� �/�p�l� 

� � 

�3�,�5�0� �-� �9�,�0�0� �/�n�l� 
� 

� � 

�<� �1�0�0� �m�g�/�d�l� 
� 

� � 

�>� �7�,�7�0� �g�/�d�l� 
� 

� � 

�<� �1�5�0� �m�g�/�d�l� 
� 

� � 

�m�:� �>� �5�0� �m�g�/�d�l� 
�w�:� �>� �6�0� �m�g�/�d�l� 

� � 

�<� �1�3�0� �m�g�/�d�l� 
� 

� � 

�<� �1�0�0� �m�g�/�d�l� 
� 

�<� �1�0� �U�/�l� 
� 

�<� �5�,�0�0� �m�g�/�d�l� 
� 

�>� �0�,�9� �m�m�o�l�/�l� 
� 

�<� �3�0�0� �m�g�/�l

�<� �1�0� �µ�m�o�l�/�l
�b�e�s�s�e�r� �<�5

�b�i�s� �1�0�/�2�0� �m�m� �n�.�W�.

�K�ö�r�p�e�r�f�e�t�t �M�i�n�i�m�u�m� �7� �%�,� � � � � � � � 
�e�m�p�f�o�h�l�e�n� �1�0�  ��1�5� �%� �M�a�n�n�,� � � � � � � � � � 
�b�z�w�.� �1�5�  �� �2�0� �%� �F�r�a�u

�I�g� �E � 
� 

�<� �2�0� �K�U�/�l�:� �u�n�w�a�h�r�s�c�h�e�i�n�l�i�c�h
�2�0�-�1�0�0� �K�U�/�l�:� �w�a�h�r�s�c�h�e�i�n�l�i�c�h
�>� �1�0�0� �K�U�/�l�:� �m�ö�g�l�i�c�h



� 

� 

�H�a�e�m�o�g�l�o�b�i�n� � � � � � 
� � � 
� � 
� � 

�E�r�y�t�h�r�o�c�y�t�e�n� 

�L�e�u�c�o�c�y�t�e�n� 
� � � 

�B�l�u�t�z�u�c�k�e�r� �i�.�S�.� 
� � � 
� � � 
� � 

�G�e�s�a�m�t�-�E�i�w�e�i�s�s� 
� � � 
� � � 
� � � 

�C�h�o�l�e�s�t�e�r�i�n� 
� � 

� 

�H�D�L� � 
� � � � 

�L�D�L� � 
� � � � 
� 

�T�r�i�g�l�y�c�e�r�i�d�e� 
� � � � 
� 

�G�a�m�m�a�-�G�T� 
� � � 
� � � � 

� 

� 

� 

� 

�M�a�ß� �d�e�r� �S�a�u�e�r�s�t�o�f�f�t�r�a�n�s�p�o�r�t�k�a�p�a�z�i�t�ä�t�,� �e�r�w�ü�n�s�c�h�t�e�r� 
�E�f�f�e�k�t� �d�e�s� �H�ö�h�e�n�t�r�a�i�n�i�n�g�s�,� �p�a�t�h�o�l�o�g�i�s�c�h� �e�r�h�ö�h�t� �b�e�i� 
�i�n�t�e�r�n�i�s�t�i�s�c�h�e�n� �E�r�k�r�a�n�k�u�n�g�e�n�,� �v�e�r�m�i�n�d�e�r�t� �m�e�i�s�t� �b�e�i� 
�E�i�s�e�n�m�a�n�g�e�l�,� �s�e�l�t�e�n�e�r�  � V�i�t�a�m�i�n� �B�1�2�-� �o�d�e�r� �F�o�l�s�ä�u�r�e�m�a�n�g�e�l�.� 

�D�i�e� �r�o�t�e�n� �B�l�u�t�k�ö�r�p�e�r�c�h�e�n�.� �I�n� �i�h�n�e�n� �i�s�t� �d�a�s� �H�ä�m�o�g�l�o�b�i�n� 
�e�n�t�h�a�l�t�e�n�.� 

�I�n�f�e�k�t�i�o�n�s�p�o�l�i�z�e�i�,� �b�e�i� �E�r�h�ö�h�u�n�g� �z�.�B�.� �s�c�h�w�e�l�e�n�d�e�r� �I�n�f�e�k�t� 
�o�d�e�r� �S�t�r�e�ß�s�i�t�u�a�t�i�o�n�.� 

�N�ö�t�i�g� �z�u�r� �B�e�r�e�i�t�s�t�e�l�l�u�n�g� �s�c�h�n�e�l�l� �v�e�r�f�ü�g�b�a�r�e�r� �E�n�e�r�g�i�e�n�,� 
�d�a�s� �H�i�r�n� �a�r�b�e�i�t�e�t� �a�u�s�s�c�h�l�i�e�ß�l�i�c�h� �a�u�f� �Z�u�c�k�e�r�b�a�s�i�s� �(�d�e�n� �d�e�r� 
�K�ö�r�p�e�r� �a�b�e�r� �s�e�l�b�s�t� �h�e�r�s�t�e�l�l�e�n� �k�a�n�n�)�.� �B�e�i� �E�r�h�ö�h�u�n�g� �ü�b�e�r� 
�l�ä�n�g�e�r�e� �Z�e�i�t�:� �f�r�ü�h�z�e�i�t�i�g�e� �A�r�t�e�r�i�o�s�k�l�e�r�o�s�e�.� 

�M�a�ß�s�t�a�b� �f�ü�r� �d�e�n� �w�i�c�h�t�i�g�s�t�e�n� �B�e�s�t�a�n�d�t�e�i�l� �d�e�r� �l�e�b�e�n�d�e�n� 
�S�u�b�s�t�a�n�z�.� �B�a�u�s�t�e�i�n� �f�ü�r� �w�i�c�h�t�i�g�e� �E�n�z�y�m�e� �u�n�d� �H�o�r�m�o�n�e�,� 
�T�r�a�n�s�p�o�r�t�e�u�r� �n�i�c�h�t�-�w�a�s�s�e�r�l�ö�s�l�i�c�h�e�r� �S�u�b�s�t�a�n�z�e�n� �i�m� �B�l�u�t�.� 
�F�a�u�s�t�r�e�g�e�l�:� �j�e� �h�ö�h�e�r�,� �d�e�s�t�o� �b�e�s�s�e�r�.� 

�M�o�l�e�k�u�l�a�r�e�s� �G�r�u�n�d�g�e�r�ü�s�t� �v�i�e�l�e�r� �H�o�r�m�o�n�e�,� �B�e�s�t�a�n�d�t�e�i�l� 
�d�e�r� �Z�e�l�l�w�a�n�d�.� �E�r�h�ö�h�u�n�g� �g�r�a�v�i�e�r�e�n�d�e�r� �G�r�u�n�d� �f�ü�r� 
�A�r�t�e�r�i�o�s�k�l�e�r�o�s�e� �u�n�d� �H�e�r�z�i�n�f�a�r�k�t�.� �F�a�u�s�t�r�e�g�e�l�:� �j�e� �n�i�e�d�r�i�g�e�r�,� 
�d�e�s�t�o� �b�e�s�s�e�r�.� 

�U�n�t�e�r�f�r�a�k�t�i�o�n� �d�e�s� �C�h�o�l�e�s�t�e�r�i�n�s�,� �s�c�h�ü�t�z�t� �v�o�r� �H�e�r�z�i�n�f�a�r�k�t�,� 
�d�a�r�u�m�:� �j�e� �h�ö�h�e�r�,� �d�e�s�t�o� �b�e�s�s�e�r�.� 

�U�n�t�e�r�f�r�a�k�t�i�o�n� �d�e�s� �C�h�o�l�e�s�t�e�r�i�n�s�,� �p�r�o�v�o�z�i�e�r�t� 
�A�r�t�e�r�i�o�s�k�l�e�r�o�s�e� �u�n�d� �H�e�r�z�i�n�f�a�r�k�t�,� �d�a�r�u�m�:� �j�e� �n�i�e�d�r�i�g�e�r�,� 
�d�e�s�t�o� �b�e�s�s�e�r�.� 

�E�r�h�ö�h�u�n�g� �m�e�i�s�t�e�n�s� �d�u�r�c�h� �D�i�ä�t�f�e�h�l�e�r�,� �s�c�h�n�e�l�l�e� 
�N�o�r�m�a�l�i�s�i�e�r�u�n�g� �m�ö�g�l�i�c�h�.� �S�e�l�t�e�n� �e�r�h�ö�h�t� �b�e�i� 
�S�t�o�f�f�w�e�c�h�s�e�l�e�r�k�r�a�n�k�u�n�g�e�n�.� 

�E�m�p�f�i�n�d�l�i�c�h�s�t�e�r� �L�e�b�e�r�p�a�r�a�m�e�t�e�r�,� �f�r�ü�h�e� �E�r�h�ö�h�u�n�g� �b�e�i� 
�L�e�b�e�r�b�e�l�a�s�t�u�n�g� �(�z�.�B�.� �n�a�c�h� �3� �-� �4� �B�i�e�r�)�,� �s�o�l�l�t�e� 
�z�w�i�s�c�h�e�n�d�u�r�c�h� �e�i�n�m�a�l� �i�m� �N�o�r�m�b�e�r�e�i�c�h� �l�i�e�g�e�n� �a�l�s� 
 ��U�r�l�a�u�b �� �f�ü�r� �d�i�e� �L�e�b�e�r�.� �B�e�i� �E�r�h�ö�h�u�n�g� �o�h�n�e� �D�i�ä�t�f�e�h�l�e�r� 
�w�e�i�t�e�r�e� �L�e�b�e�r�d�i�a�g�n�o�s�t�i�k� �e�m�p�f�o�h�l�e�n�.� 

� 

� 



� 

�H�a�r�n�s�ä�u�r�e� � � � � � � � � � 

�M�a�g�n�e�s�i�u�m

�L�i�p�o�p�r�o�t�e�i�n� �(�a�)�1

�  �  �  �  �  �H�o�m�o�c�y�s�t�e�i�n

� 

� 

�G�i�c�h�t�p�a�r�a�m�e�t�e�r�,� �a�u�c�h� �R�i�s�i�k�o�f�a�k�t�o�r� �2�t�e�r� �O�r�d�n�u�n�g�.� � � � � 
�B�e�i� �E�r�h�ö�h�u�n�g� �G�e�f�a�h�r� �v�o�n� �G�i�c�h�t�a�n�f�ä�l�l�e�n�,� 
�N�i�e�r�e�n�e�r�k�r�a�n�k�u�n�g�e�n�.�.�.� 

�D�a�s� �S�a�l�z� �d�e�r� �i�n�n�e�r�e�n� �R�u�h�e�.� 

�G�e�n�e�t�i�s�c�h�e�s� �R�i�s�i�k�o� �f�ü�r� �E�r�k�r�a�n�k�u�n�g�e�n� �a�n� 
�A�r�t�e�r�i�o�s�k�l�e�r�o�s�e� �-� �n�i�c�h�t� �b�e�e�i�n�f�l�u�ß�b�a�r�.� �B�e�i� �E�r�h�ö�h�u�n�g� 
�d�i�e�s�e�s� �P�a�r�a�m�e�t�e�r�s� �R�a�u�c�h�e�n� �e�i�n�s�t�e�l�l�e�n� �u�n�d� 
�S�i�c�h�e�r�h�e�i�t�s�g�u�r�t�e� �a�n�s�c�h�n�a�l�l�e�n�.� 

�H�e�r�z�g�e�f�ä�h�r�l�i�c�h�e�r� �E�i�w�e�i�ß�s�t�o�f�f�,� �g�e�f�ä�h�r�l�i�c�h�e�r� �a�l�s� 
�C�h�r�o�l�e�s�t�e�r�i�n�.� �K�a�n�n� �e�i�n�f�a�c�h� �e�n�t�s�c�h�ä�r�f�t� �w�e�r�d�e�n� �m�i�t� � � � � � � � 
�B�-�V�i�t�m�i�n�e�n� 

�  �  �  �  �  �B�K�S �B�K�S� �i�s�t� �d�i�e� �A�b�k�ü�r�z�u�n�g� �f�ü�r� �»�B�l�u�t�k�ö�r�p�e�r�c�h�e�n�s�e�n�k�u�n�g�s�-
�g�e�s�c�h�w�i�n�d�i�g�k�e�i�t�«�.� �H�ö�h�e�r�e� �W�e�r�t�e� �w�e�i�s�e�n� �a�u�f� �e�i�n�e
�E�n�t�z�ü�n�d�u�n�g� �h�i�n�.

�  �  �  �  �  �I�g� �E �I�m�m�u�n�g�l�o�b�u�l�i�n� �E�,� �k�u�r�z� �I�g�E� �g�e�n�a�n�n�t�,� �s�p�i�e�l�t� �i�m
�a�l�l�e�r�g�i�s�c�h�e�n� �G�e�s�c�h�e�h�e�n� �e�i�n�e� �S�c�h�l�ü�s�s�e�l�r�o�l�l�e�:� �E�n�t�d�e�c�k�e�n
�d�i�e� �I�m�m�u�n�z�e�l�l�e�n� �e�i�n�e�n� �v�e�r�m�e�i�n�t�l�i�c�h�e�n� �F�e�i�n�d�,� �w�i�r�d
�I�g�E� �a�u�s�g�e�s�c�h�ü�t�t�e�t�,� �d�a�s� �d�i�e� �a�l�l�e�r�g�i�s�c�h�e� �R�e�a�k�t�i�o�n�s�k�e�t�t�e
�a�n�s�t�ö�ß�t�.� �J�e� �h�ö�h�e�r� �d�e�r� �W�e�r�t�,� �d�e�s�t�o� �w�a�h�r�s�c�h�e�i�n�l�i�c�h�e�r
�e�i�n�e� �A�l�l�e�r�g�i�e�.
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�T�a�u�r�i�n � 
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�L�e�u�c�i�n� 
� 
� 

� 
� 

�I�s�o�l�e�u�c�i�n� 
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�V�a�l�i�n � 
� 
� 
� 
� 
� 
� 

� 

� 

�E�s�s�e�n�t�i�e�l�l�e� �A�m�i�n�o�s�ä�u�r�e�n� 

�M�e�n�t�a�l�e�s� �F�e�i�n�t�u�n�i�n�g� �I� 

�N�o�r�m�b�e�r�e�i�c�h
�M�i�k�r�o�m�o�l�/�l� 

�e�i�g�e�n�e� 
�W�e�r�t�e� 

�B�e�d�e�u�t�u�n�g� 

�2�5� �-� �3�3� �_�_�_�_�_�_�_� �A�n�s�a�t�z�p�u�n�k�t� �f�ü�r� �j�e�g�l�i�c�h�e�n� 
�E�i�w�e�i�ß�a�u�f�b�a�u�.� �B�e�s�t�a�n�d�t�e�i�l� �d�e�s� 
�C�a�r�n�i�t�i�n�s�,� �w�e�l�c�h�e�s� �F�e�t�t� �i�n� �d�i�e� 
�Z�e�l�l�e� �t�r�a�n�s�p�o�r�t�i�e�r�t�,� �w�o� �e�s� 
�d�a�n�n� �v�e�r�b�r�a�n�n�t� �w�i�r�d�.� �W�i�c�h�t�i�g� 
�f�ü�r� �d�i�e� �A�b�w�e�h�r�f�u�n�k�t�i�o�n� 
�(�P�h�a�g�o�z�y�t�o�s�e�f�ä�h�i�g�k�e�i�t�)� �d�e�r� 
�K�i�l�l�e�r�z�e�l�l�e�n� �i�m� �B�l�u�t�.� �B�e�i� 
�M�a�n�g�e�l� �H�i�n�w�e�i�s� �a�u�f� �e�r�h�ö�h�t�e�n� 
�V�e�r�b�r�a�u�c�h� �d�e�s� �K�ö�r�p�e�r�s� 
�(�M�e�t�h�y�l�i�e�r�u�n�g�)� �u�n�d� �d�a�m�i�t� 
�H�i�n�w�e�i�s� �a�u�f� �m�ö�g�l�i�c�h�e� 
�A�u�t�o�i�m�m�u�n�e�r�k�r�a�n�k�u�n�g�,� 
�e�r�h�ö�h�t�e�s� �K�r�e�b�s�r�i�s�i�k�o� �e�t�c�.�.� 

�5�4� �-� �9�4� �_�_�_�_�_�_�_� �V�e�r�b�e�s�s�e�r�t� �d�i�e� 
�F�e�t�t�v�e�r�b�r�e�n�n�u�n�g� �u�m� �d�e�n� 
�F�a�k�t�o�r� �4�.� �E�n�t�g�i�f�t�e�t� �d�i�e� �L�e�b�e�r� 
�b�e�i� �t�o�x�i�s�c�h�e�r� �Ü�b�e�r�l�a�s�t�u�n�g� 
�(�z�.�B�.� �A�l�k�o�h�o�l�)�.� �B�l�o�c�k�t� 
�u�n�a�n�g�e�n�e�h�m�e� �K�o�f�f�e�i�n�-
�N�e�b�e�n�w�i�r�k�u�n�g�e�n�;� �d�.�h�.� 
�b�e�r�u�h�i�g�t� �d�e�n� �P�u�l�s�.� 

�1�1�1� �-� �1�4�9� �_�_�_�_�_�_�_� �W�e�s�e�n�t�l�i�c�h� �f�ü�r� �m�u�s�k�u�l�ä�r�e� 
�A�u�s�d�a�u�e�r�,� �f�ü�r� �k�ö�r�p�e�r�l�i�c�h�e� 
�A�u�s�d�a�u�e�r�l�e�i�s�t�u�n�g�s�f�ä�h�i�g�k�e�i�t�.� 

�5�8� �-� �8�0� �_�_�_�_�_�_�_� �W�e�s�e�n�t�l�i�c�h� �f�ü�r� �m�u�s�k�u�l�ä�r�e� 
�A�u�s�d�a�u�e�r�,� �g�l�e�i�c�h�z�e�i�t�i�g� 
�g�e�h�i�r�n�a�k�t�i�v�e� �A�m�i�n�o�s�ä�u�r�e�,� 
�b�i�l�d�e�t� �N�e�u�r�o�t�r�a�n�s�m�i�t�t�e�r�  �  �  �  �  �  �  
�(�s�o� �w�i�e� �T�r�y�p�t�o�p�h�a�n� �u�n�d� 
�P�h�e�n�y�l�a�l�a�n�i�n�)�.� 

�2�0�7� �-� �2�7�7� �_�_�_�_�_�_�_� �W�i�c�h�t�i�g� �z�u�m� �A�u�f�b�a�u� �e�i�n�e�s� 
�a�k�t�i�v�e�n� �I�m�m�u�n�s�y�s�t�e�m�s� 
� 
� 
� 
� 
� 
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�P�h�e�n�y�l�a�l�a�n�i�n � 
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�1�3�9� �-� �2�0�1� �_�_�_�_�_�_�_�_� �I�s�t� �d�i�e� �w�i�c�h�t�i�g�s�t�e�,� �d�a� 
�l�i�m�i�t�i�e�r�e�n�d�e� �A�m�i�n�o�s�ä�u�r�e� �i�m
�p�f�l�a�n�z�l�i�c�h�e�n� �E�i�w�e�i�ß�.� �I�s�t� �T�e�i�l� 
�d�e�s� �C�a�r�n�i�t�i�n�s�,� �d�e�s� �S�t�o�f�f�e�s� �a�l�s�o�,� 
�d�e�r� �F�e�t�t� �i�n� �d�i�e� �Z�e�l�l�e� 
�e�i�n�s�c�h�l�e�u�s�t� �u�n�d� �d�a�m�i�t� 
�F�e�t�t�v�e�r�b�r�e�n�n�u�n�g� �ü�b�e�r�h�a�u�p�t� 
�e�r�m�ö�g�l�i�c�h�t�.� �S�t�i�m�u�l�i�e�r�t� �d�i�e� 
�a�n�t�i�v�i�r�a�l�e� �A�b�w�e�h�r�. � 

�5�1� �-� �6�1� �_�_�_�_�_�_�_�_� �A�u�s�g�a�n�g�s�s�u�b�s�t�a�n�z� �f�ü�r� 
�G�l�ü�c�k�s�h�o�r�m�o�n�e� �w�i�e� 
�N�o�r�a�d�r�e�n�a�l�i�n�,� �A�C�T�H� �u�n�d� 
�E�n�d�o�r�p�h�i�n�e�.� �W�e�s�e�n�t�l�i�c�h� �f�ü�r� 
�d�i�e� �S�t�i�m�m�u�n�g� �d�e�s� �M�e�n�s�c�h�e�n�.� 

�6�0� �-� �1�1�4� �_�_�_�_�_�_�_�_� �B�e�n�ö�t�i�g�t� �z�u�m� �A�u�f�b�a�u� �d�e�s� 
�s�a�u�e�r�s�t�o�f�f�ü�b�e�r�t�r�a�g�e�n�d�e�n� 
�B�l�u�t�f�a�r�b�s�t�o�f�f�e�s�.� �D�a�s� �h�e�i�ß�t�:� �j�e� 
�m�e�h�r�,� �d�e�s�t�o� �l�e�i�s�t�u�n�g�s�f�ä�h�i�g�e�r� 
�i�s�t� �d�e�r� �M�e�n�s�c�h� �s�o�w�o�h�l� 
�k�ö�r�p�e�r�l�i�c�h� �w�i�e� �m�e�n�t�a�l�.� 
�R�e�g�u�l�i�e�r�t� �Z�e�l�l�w�a�c�h�s�t�u�m� �u�n�d� 
�d�i�e� �R�e�g�e�n�e�r�a�t�i�o�n�,� �a�l�s�o� 
�E�r�n�e�u�e�r�u�n�g� �d�e�r� �Z�e�l�l�e�n�.� �W�i�r�d� 
�i�n� �d�e�n� �Z�e�l�l�k�r�a�f�t�w�e�r�k�e�n�,� �d�e�n� 
�M�i�t�o�c�h�o�n�d�r�i�e�n�,� �z�u�r� 
�S�a�u�e�r�s�t�o�f�f�ü�b�e�r�t�r�a�g�u�n�g� �u�n�d� 
�d�a�m�i�t� �K�r�a�f�t�e�n�t�f�a�l�t�u�n�g� 
�b�e�n�ö�t�i�g�t�.� �B�i�o�l�o�g�i�s�c�h�e�r� 
�R�ü�c�k�e�n�w�i�n�d�.� 

� 



� 

� 

�T�h�r�e�o�n�i�n� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 

� 
� 
� 
� 
� 
� 
� 
� 

�T�r�y�p�t�o�p�h�a�n� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 

� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 

� 

� 

�1�2�0� �-� �1�8�8� �_�_�_�_�_�_�_�_� �S�c�h�l�ü�s�s�e�l�s�u�b�s�t�a�n�z� �f�ü�r� �d�i�e� 
�H�e�r�s�t�e�l�l�u�n�g� �d�e�s� �E�n�d�o�t�h�e�l�-
�R�e�l�a�x�i�n�g�-�F�a�k�t�o�r�s�,� �a�l�s�o� 
�w�e�s�e�n�t�l�i�c�h� �f�ü�r� �d�i�e� 
�W�e�i�t�s�t�e�l�l�u�n�g� �d�e�r� �B�l�u�t�g�e�f�ä�ß�e� 
�u�n�d� �d�a�m�i�t� �f�ü�r� �d�i�e� 
�D�u�r�c�h�b�l�u�t�u�n�g� �d�e�s� �K�ö�r�p�e�r�s�,� 
�d�e�s� �H�e�r�z�e�n�s�,� �d�e�s� �G�e�h�i�r�n�s�.� �E�i�n� 
�M�a�n�g�e�l� �b�e�d�e�u�t�e�t� �f�a�s�t� �i�m�m�e�r
�e�n�g�g�e�s�t�e�l�l�t�e� �B�l�u�t�g�e�f�ä�ß�e�,� 
�M�ü�d�i�g�k�e�i�t�,� �b�i�s� �h�i�n� �z�u� 
�H�e�r�z�b�e�s�c�h�w�e�r�d�e�n�. � 

�3�7� �-� �5�6� �_�_�_�_�_�_�_�_� 

� 

�A�u�s�g�a�n�g�s�s�u�b�s�t�a�n�z� �f�ü�r� 
�S�e�r�o�t�o�n�i�n�,� �d�a�s� �C�h�e�f�h�o�r�m�o�n�.� 
�H�o�r�m�o�n� �d�e�r� �i�n�n�e�r�e�n� �R�u�h�e�,� 
�d�e�r� �A�u�s�g�e�g�l�i�c�h�e�n�h�e�i�t�,� �d�e�s� 
�G�l�ü�c�k�e�s�.� �S�t�r�e�ß�r�e�g�u�l�a�t�o�r�.� �B�e�i� 
�M�a�n�g�e�l� �E�n�t�w�i�c�k�l�u�n�g� �v�o�n� 
�D�e�p�r�e�s�s�i�o�n�e�n� �b�i�s� �h�i�n� �z�u
�P�s�y�c�h�o�s�e�n�.� �T�y�p�i�s�c�h�e�r�w�e�i�s�e� 
�v�e�r�m�i�n�d�e�r�t� �b�e�i� �ü�b�e�r�f�o�r�d�e�r�t�e�r� 
�A�b�w�e�h�r� �d�e�s� �K�ö�r�p�e�r�s� �(�z�.�B�:� �b�e�i� 
�A�I�D�S� �o�d�e�r� �R�h�e�u�m�a�)�.� 
�S�c�h�l�ü�s�s�e�l�s�u�b�s�t�a�n�z� �f�ü�r� �d�i�e� 
�H�e�r�s�t�e�l�l�u�n�g� �v�o�n� �M�e�l�a�t�o�n�i�n�,� 
�e�i�n�e�s� �h�o�c�h�p�o�t�e�n�t�e�n� 
�A�n�t�i�o�x�i�d�a�n�s�,� �e�i�n�e�s� 
�h�o�r�m�o�n�e�l�l�e�n� �J�u�n�g�b�r�u�n�n�e�n�s�. � 

�A�r�g�i�n�i�n �1�1�0� � �-� � �1�8�0 �_�_�_�_�_�_�_�_�I�g�n�a�r�r�o� �h�a�t�t�e� �d�i�e� �R�o�l�l�e� �v�o�n
�S�t�i�c�k�o�x�i�d� �(�N�O�)� �a�l�s� �S�c�h�u�t�z�m�o�l�e�k�ü�l� �d�e�s
�K�ö�r�p�e�r�s� �e�n�t�d�e�c�k�t� �(�N�o�b�e�l�p�r�e�i�s� �1�9�9�8�)�.
�N�O� �e�n�t�s�t�e�h�t� �a�u�s� �A�r�g�i�n�i�n� �u�n�d� �s�t�e�l�l�t� �d�i�e
�B�l�u�t�g�e�f�ä�ß�e� �w�e�i�t� �-� �a�u�c�h� �i�m� �G�e�h�i�r�n
�s�o�w�i�e� �d�e�r� �K�ö�r�p�e�r�m�i�t�t�e�.
�N�O� �k�a�n�n� �h�o�h�e�n� �B�l�u�t�d�r�u�c�k
�n�o�r�m�a�l�i�s�i�e�r�e�n�,� �v�o�r� �B�l�u�t�g�e�r�i�n�n�s�e�l�n
�u�n�d� �E�n�t�z�ü�n�d�u�n�g�s�r�e�a�k�t�i�o�n�e�n� �i�n� �d�e�n
�A�r�t�e�r�i�e�n� �s�c�h�ü�t�z�e�n� �-� �u�n�d� �d�a�m�i�t� �v�o�r
�H�e�r�z�i�n�f�a�r�k�t� �u�n�d� �S�c�h�l�a�g�a�n�f�a�l�l�.
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�N�a�t�r�i�u�m� � � � � � � � � � � � � � � � � � � � � � 

�K�a�l�i�u�m� � 
� 
� 
� 
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�C�a�l�z�i�u�m� � 
� 
� 

� 

�M�i�n�e�r�a�l�s�t�o�f�f�e� �u�n�d� �S�p�u�r�e�n�e�l�e�m�e�n�t�e� 

�M�e�n�t�a�l�e�s� �F�e�i�n�t�u�n�i�n�g� �I�I� 

�M�i�n�e�r�a�l�s�t�o�f�f�e� �u�n�d� �S�p�u�r�e�n�e�l�e�m�e�n�t�e� �i�m� �S�e�r�u�m� �m�i�t�t�e�l�s� 
�A�t�o�m�e�m�i�s�s�i�o�n�,� �D�i�m�e�n�s�i�o�n� �i�n� �p�p�m� �=� �m�g�/�l� �u�n�d� �p�p�b� �=� �µ�g�/�l� 

�M�i�n�e�r�a�l�s�t�o�f�f�e� �(�N�a�t�r�i�u�m� �u�n�d� �K�a�l�i�u�m�)� �u�n�d� 
�S�p�u�r�e�n�e�l�e�m�e�n�t�e� �(�K�a�l�z�i�u�m�,� �M�a�g�n�e�s�i�u�m�,� �K�u�p�f�e�r�,� �E�i�s�e�n�,� 
�Z�i�n�k�)� �g�e�h�ö�r�e�n� �w�i�e� �A�m�i�n�o�s�ä�u�r�e�n� �z�u� �d�e�n� �e�s�s�e�n�t�i�e�l�l�e�n� 
�l�e�b�e�n�s�-� �u�n�d� �l�e�i�s�t�u�n�g�s�e�r�h�a�l�t�e�n�d�e�n� �S�t�o�f�f�e�n�,� �d�i�e� �s�i�c�h� �d�e�r� 
�K�ö�r�p�e�r� �n�i�c�h�t� �s�e�l�b�s�t� �a�u�f�b�a�u�e�n� �k�a�n�n�,� �d�i�e� �e�r� �v�i�e�l�m�e�h�r�  � a�l�s� 
�K�a�t�a�l�y�s�a�t�o�r� �e�r�h�a�l�t�e�n� �m�u�ß�.� 

� 

�N�o�r�m�b�e�r�e�i�c�h� �e�i�g�e�n�e� 
�W�e�r�t�e� 

�B�e�d�e�u�t�u�n�g� 

�3�1�2�8� �-� �3�3�3�5� �m�g�/�l�_�_�_�_�_�_�_� �S�t�a�b�i�l�i�s�i�e�r�t� �d�e�n� �K�r�e�i�s�l�a�u�f� 
�(�K�o�c�h�s�a�l�z�)�,� �a�k�t�i�v�i�e�r�t� �E�n�z�y�m�e� 

�1�5�6� �-� �1�9�5� �m�g�/�l�_�_�_�_�_�_�_� �D�a�s� �L�e�i�s�t�u�n�g�s�m�i�n�e�r�a�l�.� 
�M�u�s�k�u�l�ä�r�e� �K�o�n�t�r�a�k�t�i�o�n�s�k�r�a�f�t� 
�b�e�s�o�n�d�e�r�s� �d�e�s� �H�e�r�z�e�n�s�.� 
�M�a�n�g�e�l� �f�ü�h�r�t� �z�u� �S�c�h�w�ä�c�h�e� 
�d�e�r� �M�u�s�k�u�l�a�t�u�r�,� �z�u� 
�a�l�l�g�e�m�e�i�n�e�r�  � U�n�l�u�s�t�,� �z�u�r� 
�A�p�a�t�h�i�e�.� �S�e�n�k�t� �d�e�n� 
�B�l�u�t�d�r�u�c�k�,� �w�i�r�k�t� 
�e�n�t�s�p�a�n�n�e�n�d�.� 

�8�5� �-� �1�0�8� �m�g�/�l� �_�_�_�_�_�_�_�S�t�e�u�e�r�u�n�g� �d�e�r� 
�M�u�s�k�e�l�k�o�n�t�r�a�k�t�i�o�n�,� �d�e�r� 
�B�l�u�t�g�e�r�i�n�n�u�n�g�,� �n�ö�t�i�g� �f�ü�r� �d�e�n� 
�K�n�o�c�h�e�n�a�u�f�b�a�u�.� �R�e�g�u�l�i�e�r�t� �d�i�e� 
�n�e�u�r�o�m�u�s�k�u�l�ä�r�e� �E�r�r�e�g�b�a�r�k�e�i�t�,� 
�w�i�r�d� �d�e�s�h�a�l�b� �s�c�h�n�e�l�l�e�s� 
�S�t�r�e�ß�s�a�l�z� �g�e�n�a�n�n�t�.� 
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�M�a�g�n�e�s�i�u�m� 
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�K�u�p�f�e�r� 
� 
� 
� 
� 

� 

�E�i�s�e�n� 

� 
� 

� 

� 

� 

�1�9� �-� �2�5� �m�g�/�l� �_�_�_�_�_�_�_�_� �D�a�s� �S�a�l�z� �d�e�r� �i�n�n�e�r�e�n� �R�u�h�e�,� 
�d�a�s� �S�a�l�z� �d�e�r� �B�e�l�a�s�t�b�a�r�k�e�i�t�.� 
�B�e�s�t�i�m�m�t� �d�i�e� �A�n�z�a�h�l� �d�e�r� 
�K�r�a�f�t�w�e�r�k�e� �(�M�i�t�o�c�h�o�n�d�r�i�e�n�)� 
�i�n� �d�e�r� �Z�e�l�l�e�.� �S�t�e�l�l�t� �B�l�u�t�g�e�f�ä�ß�e
�w�e�i�t�,� �e�r�m�ö�g�l�i�c�h�t� �o�p�t�i�m�a�l�e� 
�S�a�u�e�r�s�t�o�f�f�v�e�r�s�o�r�g�u�n�g� �d�e�s� 
�K�ö�r�p�e�r�s�.� �M�a�g�n�e�s�i�u�m� 
�v�e�r�h�i�n�d�e�r�t� �G�e�f�ä�ß�s�p�a�s�t�i�k�,� �a�l�s�o� 
�A�n�g�i�n�a� �p�e�c�t�o�r�i�s�,� �M�i�g�r�ä�n�e�,� 
�T�i�n�n�i�t�u�s�.� �M�a�g�n�e�s�i�u�m�m�a�n�g�e�l� 
�b�e�d�e�u�t�e�t� �t�y�p�i�s�c�h�e� �M�ü�d�i�g�k�e�i�t�,� 
�L�e�i�s�t�u�n�g�s�s�c�h�w�ä�c�h�e�,� 
�S�c�h�l�a�f�s�t�ö�r�u�n�g�e�n� �(�n�i�c�h�t� 
�a�b�s�c�h�a�l�t�e�n� �k�ö�n�n�e�n�)�.� 
�M�a�g�n�e�s�i�u�m�m�a�n�g�e�l� �r�u�f�t
�B�l�u�t�a�r�m�u�t� �h�e�r�v�o�r�,� �d�a� �d�i�e� 
�L�e�b�e�n�s�d�a�u�e�r� �d�e�r� �r�o�t�e�n� 
�B�l�u�t�k�ö�r�p�e�r�c�h�e�n� �v�e�r�k�ü�r�z�t� 
�w�i�r�d�.� �9�0� �%� �d�e�r� 
�H�e�r�z�i�n�f�a�r�k�t�p�a�t�i�e�n�t�e�n� �h�a�b�e�n� 
�z�u� �w�e�n�i�g� �M�a�g�n�e�s�i�u�m�. � 

�m�:� �0�,�7� �-�  � 1�,�4� �m�g�/�l� 
�w�:� � �0�,�8� �-�  � 1�,�5� �m�g�/�l� 

�_�_�_�_�_�_�_�_ � �W�i�c�h�t�i�g� �f�ü�r� �d�i�e� �Z�e�l�l�a�t�m�u�n�g�,� 
�a�l�s�o� �S�a�u�e�r�s�t�o�f�f�v�e�r�s�o�r�g�u�n�g� �d�e�r� 
�M�i�t�o�c�h�o�n�d�r�i�e�n�.� �A�u�f�b�a�u� �v�o�n
�B�l�u�t�,� �a�u�c�h� �v�o�n� �B�i�n�d�e�g�e�w�e�b�e� 
�(�A�c�h�i�l�l�e�s�s�e�h�n�e�)�.� �W�i�c�h�t�i�g� �f�ü�r� 
�d�i�e� �B�l�u�t�b�i�l�d�u�n�g�,� �B�e�s�t�a�n�d�t�e�i�l� 
�d�e�s� �w�e�s�e�n�t�l�i�c�h�e�n� 
�a�n�t�i�o�x�i�d�a�t�i�v�e�n� �E�n�z�y�m�e�s� 
�(�S�O�D�)�,� �w�e�l�c�h�e�s� �d�i�e� 
�L�e�b�e�n�s�d�a�u�e�r� �j�e�d�e�r� �e�i�n�z�e�l�n�e�n� 
�K�ö�r�p�e�r�z�e�l�l�e� �b�e�s�t�i�m�m�t�.� �B�e�i� 
�v�e�r�s�t�ä�r�k�t�e�r� �A�b�w�e�h�r�,� �a�l�s�o� 
�k�ä�m�p�f�e�n�d�e�m� �I�m�m�u�n�s�y�s�t�e�m�,
�s�t�e�i�g�t� �K�u�p�f�e�r� �a�n�. � 

�m�:�0�,�8� �-�  � 1�,�5� �m�g�/�l� 
�w�: �0�,�7�8� �-� �1�,�4�3� �m�g�/�l� 

�_�_�_�_�_�_�_� �E�n�t�s�c�h�e�i�d�e�n�d� �f�ü�r� �d�i�e� 
�B�l�u�t�b�i�l�d�u�n�g�,� �f�ü�r� �d�i�e� 
�Z�e�l�l�a�t�m�u�n�g�,� �f�ü�r� �d�i�e� 
�E�n�e�r�g�i�e�p�r�o�d�u�k�t�i�o�n� �i�n� �d�e�r� 
�Z�e�l�l�e�.� �W�e�s�e�n�t�l�i�c�h� �f�ü�r� �d�i�e� 
�m�e�n�s�c�h�l�i�c�h�e� 
�A�u�s�d�a�u�e�r�l�e�i�s�t�u�n�g�s�-�K�a�p�a�z�i�t�ä�t�.

� 
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�Z�i�n�k� 
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�P�h�o�s�p�h�o�r� � 
� 
� 
� 
� 
� 
� 
� 
� 

�S�i�l�i�c�i�u�m� � 
� 
� 

� 

� 

�0�,�7�8� �-� �1�,�4�3� �m�g�/�l� �_�_�_�_�_�_�_�_� �D�e�r� �e�n�t�s�c�h�e�i�d�e�n�d�e� �F�a�k�t�o�r� �f�ü�r� 
�d�e�n� �A�u�f�b�a�u� �k�ö�r�p�e�r�l�i�c�h�e�n� 
�E�i�w�e�i�ß�e�s�.� �D�a�m�i�t� �w�e�s�e�n�t�l�i�c�h� 
�f�ü�r� �e�i�n� �k�o�m�p�e�t�e�n�t�e�s� 
�I�m�m�u�n�s�y�s�t�e�m�.� �E�n�t�s�c�h�e�i�d�e�n�d� 
�f�ü�r� �d�i�e� �N�e�u�b�i�l�d�u�n�g� �v�o�n� �H�a�a�r�,� 
�F�i�n�g�e�r�n�ä�g�e�l�n�,� �d�e�r� �H�a�u�t�.� �D�e�r� 
�g�e�s�a�m�t�e� �S�t�e�r�o�i�d�-
�H�o�r�m�o�n�h�a�u�s�h�a�l�t� �i�s�t� 
�z�i�n�k�a�b�h�ä�n�g�i�g�.� �Z�i�n�k� �r�e�g�e�l�t� �d�e�n� 
�T�e�s�t�o�s�t�e�r�o�n�s�p�i�e�g�e�l�,� �a�l�s�o� �d�i�e� 
�i�n�n�e�r�e� �P�o�w�e�r� �u�n�d� �d�a�m�i�t� 
�s�e�x�u�e�l�l�e� �A�k�t�i�v�i�t�ä�t� �d�e�s� �M�a�n�n�e�s�.� 
�Z�i�n�k� �b�e�s�t�i�m�m�t� �d�a�s� 
�K�ö�r�p�e�r�w�a�c�h�s�t�u�m�,� 
�Z�i�n�k�m�a�n�g�e�l� �l�ä�ß�t� �d�i�e� 
�M�e�n�s�c�h�e�n� �k�l�e�i�n� �b�l�e�i�b�e�n�.� 
�W�u�n�d�e�r�w�a�f�f�e� �g�e�g�e�n� 
�H�a�u�t�k�r�a�n�k�h�e�i�t�e�n� �w�i�e� �E�k�z�e�m�e�,� 
�N�e�u�r�o�d�e�r�m�i�t�i�s� �e�t�c�.�.� 

�1�2�5� �-� �1�5�5� �µ�g�/�l�_�_�_�_�_�_�_�_� �W�e�s�e�n�t�l�i�c�h� �z�u�r� �S�p�e�i�c�h�e�r�u�n�g� 
�u�n�d� �P�r�o�d�u�k�t�i�o�n� �d�e�r� �E�n�e�r�g�i�e� 
�i�n� �d�e�r� �Z�e�l�l�e�.� �W�i�r�d� �i�m� �S�p�o�r�t� 
�e�i�n�g�e�s�e�t�z�t�,� �u�m� �d�i�e� 
�A�u�s�d�a�u�e�r�l�e�i�s�t�u�n�g� �-� �g�e�i�s�t�i�g� �w�i�e� 
�k�ö�r�p�e�r�l�i�c�h� �-� �z�u� �e�r�h�ö�h�e�n�.� 
�T�i�e�f�e�r� �P�h�o�s�p�h�o�r�s�p�i�e�g�e�l� 
�b�e�d�e�u�t�e�t� �M�ü�d�i�g�k�e�i�t�,� 
�S�c�h�w�ä�c�h�e�,� �f�e�h�l�e�n�d�e� 
�K�o�n�z�e�n�t�r�a�t�i�o�n�.� �W�i�c�h�t�i�g� �f�ü�r� 
�K�n�o�c�h�e�n�a�u�f�b�a�u� �u�n�d� 
�Z�e�l�l�m�e�m�b�r�a�n�s�t�a�b�i�l�i�s�i�e�r�u�n�g�.� 

�0� �-� �5� �µ�g�/�l �_�_�_�_�_�_�_�_� �B�e�s�t�a�n�d�t�e�i�l� �d�e�s� �B�i�n�d�e�g�e�w�e�b�e�s�.� 
�U�n�a�b�d�i�n�g�b�a�r� �f�ü�r� �A�u�f�b�a�u� �v�o�n� 
�Z�ä�h�n�e�n�,� �s�t�a�b�i�l�e�n� �K�n�o�c�h�e�n�,� 
�G�e�l�e�n�k�k�n�o�r�p�e�l�n� �(�!�)�,� �S�e�h�n�e�n�,� 
�a�l�s�o� �d�e�r� �S�t�r�u�k�t�u�r�e�n�,� �d�i�e� �d�u�r�c�h� 
�B�e�w�e�g�u�n�g� �b�e�l�a�s�t�e�t� �w�e�r�d�e�n�.� 
�W�i�c�h�t�i�g� �f�ü�r� �s�t�a�h�l�h�a�r�t�e� 
�F�i�n�g�e�r�n�ä�g�e�l�.� 
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�C�h�r�o�m� � � � � � � � � � � � � � � � � � � � 
�m� 
� 

� 

�B�l�e�i

�C�a�d�m�i�u�m

� 

� 

�0�,�2� �-� �5� �µ�g�/�l� �_�_�_�_�_�_�_�_�W�e�s�e�n�t�l�i�c�h�e�r� �B�e�s�t�a�n�d�t�e�i�l� �v�o�n� 
�a�n�t�i�o�x�i�d�a�t�i�v�e�n� �E�n�z�y�m�e�n� �i�n� 
�d�e�r� �Z�e�l�l�e�.� �H�ä�l�t� �j�e�d�e� 
�K�ö�r�p�e�r�z�e�l�l�e� �l�ä�n�g�e�r� �j�u�n�g� �d�u�r�c�h� 
�S�c�h�u�t�z� �d�e�r� �T�e�l�o�m�e�r�e� 
�(�E�n�d�s�t�ü�c�k�e� �d�e�r� 
�C�h�r�o�m�o�s�o�m�e�n�)�.� 

�0�,�5� �-� �5� �µ�g�/�l �_�_�_�_�_�_�_�_�B�e�s�t�a�n�d�t�e�i�l� �d�e�s� �G�l�u�c�o�s�e�-
�T�o�l�e�r�a�n�z�-�F�a�k�t�o�r�s�.� �C�h�r�o�m� �i�n� 
�d�e�r� �r�i�c�h�t�i�g�e�n� �M�e�n�g�e� �e�r�h�ö�h�t� 
�d�i�e� �F�e�t�t�v�e�r�b�r�e�n�n�u�n�g� �u�m� �d�e�n� 
�F�a�k�t�o�r� �4�.� �I�n� �d�e�n� �U�S�A� �l�e�i�d�e�n� 
�9�0� �%� �d�e�r� �M�e�n�s�c�h�e�n� �a�n� 
�C�h�r�o�m�m�a�n�g�e�l�.� �C�h�r�o�m� 
�v�e�r�h�i�n�d�e�r�t� �d�i�e� �I�n�s�u�l�i�n�r�e�s�i�s�t�e�n�z� 
�d�e�r� �K�ö�r�p�e�r�z�e�l�l�e� �u�n�d� �i�s�t� �d�a�m�i�t� 
�e�i�n�e� �c�a�u�s�a�l�e� �B�e�h�a�n�d�l�u�n�g� �d�e�r� 
�D�i�a�b�e�t�e�s� �T�y�p� �I�I�.� 

�0� �-� �5�0� �µ�g�/�l �_�_�_�_�_�_�_�_� �S�c�h�w�e�r�m�e�t�a�l�l�,� �g�i�f�t�i�g� �f�ü�r� 
�N�e�r�v�e�n� �u�n�d� �K�n�o�c�h�e�n�.� 
�E�n�t�h�a�l�t�e�n� �i�n� �u�n�s�e�r�e�n� �h�e�u�t�i�g�e�n� 
�N�a�h�r�u�n�g�s�m�i�t�t�e�l�n�,� �l�e�i�d�e�r� 
�i�n�s�b�e�s�o�n�d�e�r�e� �i�m� �F�i�s�c�h�.� 

�0�,�3� �-� �2�,�7� �µ�g�/�l�_�_�_�_�_�_�_�_� �G�i�f�t�i�g� �f�ü�r� �d�i�e� �N�i�e�r�e�n�.� 
�B�e�s�o�n�d�e�r�s� �i�m� �T�a�b�a�k� 
�e�n�t�h�a�l�t�e�n�.� 

�A�l�u�m�i�n�i�u�m �0� �-� �5�0� �µ�g�/�l �_�_�_�_�_�_�_�_� �G�i�f�t� �f�ü�r�s� �G�e�h�i�r�n�.
�P�r�o�m�i�n�e�n�t�e�s�t�e�r� �F�ö�r�d�e�r�e�r� �v�o�n
�A�l�z�h�e�i�m�e�r�.
�I�s�t� �a�l�s� �F�a�r�b�s�t�o�f�f� �(�E�1�7�3�)� �i�m
�E�i�n�s�a�t�z�.� �A�l�s� �T�r�a�n�s�p�o�r�t�e�u�r� �i�n�s
�G�e�h�i�r�n� �b�r�a�u�c�h�t� �A�l�u�m�i�n�i�u�m
�Z�i�t�r�o�n�e�n�s�ä�u�r�e�,� �u�n�d� �d�i�e� �s�t�e�c�k�t
�p�r�o�m�p�t� �i�m� �D�o�s�e�n�g�e�t�r�ä�n�k�.
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� 
� 

� 
� 

� 

�F�e�r�r�i�t�i�n� 
� 

� 
� 

�S�e�l�e�n� � 

�F�o�l�s�ä�u�r�e� � 

�H�O�R�M�O�N�E�:� � 

�T�e�s�t�o�s�t�e�r�o�n�,� �f�r�e�i�e�s� � � � � � � � � 

� � 
�W�e�i�t�e�r�e� �w�e�s�e�n�t�l�i�c�h�e� �L�e�i�s�t�u�n�g�s�p�a�r�a�m�e�t�e�r

� 
� 

� � 

�_�_�_�_�_�_�_�_�_�_�_� 

�_�_�_�_�_�_�_�_�_�_�_� 

�_�_�_�_�_�_�_�_�_�_�_� 

� 

�u�n�s�e�r�e� 
�E�m�p�f�e�h�l�u�n�g� 

�e�i�g�e�n�e� �W�e�r�t�e

� �m�:� �>� �1�2�0� �n�g�/�m�l� 
�w�:� �>� �5�0� �n�g�/�m�l� 

�1�5�0� �-� �2�0�0� �µ�g�/�l� 

�2�0� �n�g�/�m�l� 

�M�a�n�n�:
�1�8�-�3�9� �J�.�:� �1�0�,�0�  �� �2�7�,�0� �p�g�/�m�l
�4�0�-�5�9� �J�.�:� �8�,�0�  �� �2�3�,�0� �p�g�/�m�l
�6�0�-�8�0� �J�.�:� �6�,�0�  �� �1�9�,�0� �p�g�/�m�l

�0
�0

�F�r�a�u�:
�1�8�-�3�9� �J�.�:� �b�i�s� �2�,�6� �p�g�/�m�l
�4�0�-�5�9� �J�.�:� �b�i�s� �2�,�0� �p�g�/�m�l
�6�0�-�8�0� �J�.�:� �b�i�s� �1�,�6� �p�g�/�m�l

�Ö�s�t�r�a�d�i�o�l �F�r�a�u�:
�F�o�l�l�i�k�e�l�p�h�a�s�e�:
�1�9�  �� �1�8�6� �p�g�/�m�l
�P�r�ä�o�v�u�l�a�t�o�r�i�s�c�h�e�r� �G�i�p�f�e�l�:
�1�5�0�  �� �5�2�8� �p�g�/�m�l
�L�u�t�e�a�l�p�h�a�s�e�:
�5�5�  �� �2�1�1� �p�g�/�m�l
�P�o�s�t�m�e�n�o�p�a�u�s�e�:
�B�i�s� �3�7� �p�g�/�m�l

�M�a�n�n�:� �B�i�s� �4�5� �p�g�/�m�l

�D�H�E�A�-�S �M�a�n�n�:
�A�b� �1�8� �J�a�h�r�e�:� �b�i�s� �4�1�5� �µ�g�/�d�l

�F�r�a�u�:
�1�8�-�5�0� �J�.�:� �b�i�s� �3�4�5� �µ�g�/�d�l
�ü�b�e�r� �5�0� �J�.�:� �b�i�s� �2�6�5� �µ�g�/�d�l

�C�o�r�t�i�s�o�l �<�1�0�0� �n�g�/�m�l
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� 

�T�3� � 

�T�4� � 

�T�S�H� � 

�_�_�_�_�_�_�_�_�_�_�_� 

�_�_�_�_�_�_�_�_�_�_�_� 

�>� �1�,�5� �n�g�/�m�l� 

�>� �8� � � � �µ�g�/�d�l� 

�c�a�.� �1� �m�I�U�/�m�l� �_�_�_�_�_�_�_�_�_�_�_� 

�I�G�F� �I
�(�S�o�m�a�t�o�m�e�d�i�n� �C�)

�1�6� �b�i�s� �2�4� �J�.�:� �b�i�s� �7�8�0� �n�g�/�m�l
�2�5� �b�i�s� �3�9� �J�.�:� �b�i�s� �4�9�2� �n�g�/�m�l
�4�0� �b�i�s� �5�4� �J�.�:� �b�i�s� �3�6�0� �n�g�/�m�l
�a�b� �5�5� �J�.�:� �b�i�s� �2�0�0� �n�g�/�m�l

�u�n�s�e�r�e� �E�m�p�f�e�h�l�u�n�g �e�i�g�e�n�e� �W�e�r�t�e



� � 

�F�e�r�r�i�t�i�n� � 
� � � 
� � 
� 

� 

�S�e�l�e�n� � � 
� � � 
� � � 

� 

�F�o�l�s�ä�u�r�e� � 
� � � 
� 
� � � 

� 

�E�i�s�e�n�s�p�e�i�c�h�e�r� �i�m� �B�l�u�t�,� �S�p�i�e�g�e�l� �d�e�r� �E�i�s�e�n�r�e�s�e�r�v�e�n�,� �M�a�ß� 
�f�ü�r� �d�i�e� �S�a�u�e�r�s�t�o�f�f�v�e�r�s�o�r�g�u�n�g� �d�e�r� �M�u�s�k�u�l�a�t�u�r�,� �a�u�c�h� �d�e�s� 
�H�e�r�z�e�n�s�,� �b�e�i� �p�h�y�s�i�s�c�h�e�r� �u�n�d� �p�s�y�c�h�i�s�c�h�e�r� �A�n�s�t�r�e�n�g�u�n�g� 
�h�ä�u�f�i�g� �e�r�n�i�e�d�r�i�g�t�.� 

�S�p�u�r�e�n�e�l�e�m�e�n�t�,� �u�n�v�e�r�z�i�c�h�t�b�a�r� �f�ü�r� �i�n�n�e�r�e� �D�y�n�a�m�i�k�,� 
�A�n�t�i�o�x�i�d�a�n�s� � �i�n� �d�e�r� �Z�e�l�l�e�.� �S�e�n�k�t� �-� �w�i�s�s�e�n�s�c�h�a�f�t�l�i�c�h� 
�e�i�n�d�e�u�t�i�g� �n�a�c�h�g�e�w�i�e�s�e�n� �-� �d�a�s� �K�r�e�b�s�r�i�s�i�k�o�.� 

�B�-�V�i�t�a�m�i�n�,� �r�e�g�u�l�i�e�r�t� �d�i�e� �Z�e�l�l�t�e�i�l�u�n�g�,� �w�i�c�h�t�i�g� �f�ü�r� �d�i�e� 
�G�e�w�e�b�e�-� �u�n�d� �B�l�u�t�b�i�l�d�u�n�g�,� �v�e�r�h�i�n�d�e�r�t� �A�r�t�e�r�i�o�s�k�l�e�r�o�s�e� 
�d�u�r�c�h� �d�e�n� �A�b�b�a�u� �d�e�s� �e�i�g�e�n�e�n� �R�i�s�i�k�o�f�a�k�t�o�r�s� 
�H�o�m�o�c�y�s�t�e�i�n�.� 

�T�e�s�t�o�s�t�e�r�o�n�,� �f�r�e�i�e�s� � � � � � � � � 

�Ö�s�t�r�a�d�i�o�l

�D�H�E�A�-�S

�C�o�r�t�i�s�o�l

�M�ä�n�n�l�i�c�h�e�s� �K�e�i�m�d�d�r�ü�s�e�n�h�o�r�m�o�n�,� �a�b�e�r� �a�u�c�h� �i�m
�w�e�i�b�l�i�c�h�e�n� �H�o�r�m�o�n�h�a�u�s�h�a�l�t� �u�n�e�n�t�b�e�h�r�l�i�c�h�.
�S�t�e�h�t� �f�ü�r� �i�n�n�e�r�e�n� �I�m�p�e�t�u�s�,� �D�y�n�a�m�i�k�,� �"�P�e�p�"�.
�G�u�t� �i�s�t�,� �w�e�n�n� �m�a�n� �i�m� �o�b�e�r�e�n� �N�o�r�m�b�e�r�e�i�c�h� �l�i�e�g�t�.
�T�e�s�t�o�s�t�e�r�o�n� �b�a�u�t� �M�u�s�k�e�l�n� �a�u�f� �u�n�d� �s�c�h�l�e�c�h�t�e� �L�a�u�n�e� �a�b�.
�Z�u� �w�e�n�i�g� �T�e�s�t�o�s�t�e�r�o�n� �m�a�c�h�t� �l�u�s�t�l�o�s�,� �m�ü�d�e�,� �d�e�p�r�e�s�s�i�v�.
�Z�u� �v�i�e�l� �d�a�v�o�n� �m�a�c�h�t� �a�g�g�r�e�s�s�i�v�.
�A�u�c�h� �e�i�n� �L�e�i�s�t�u�n�g�s�p�a�r�a�m�e�t�e�r�.

�Ö�s�t�r�a�d�i�o�l� �i�s�t� �d�a�s� �w�i�c�h�t�i�g�s�t�e� �Ö�s�t�r�o�g�e�n�.� �D�a�s� �w�e�i�b�l�i�c�h�e
�G�e�s�c�h�l�e�c�h�t�s�h�o�r�m�o�n� �s�t�i�m�u�l�i�e�r�t� �d�i�e� �K�n�o�c�h�e�n�r�e�i�f�u�n�g�,
�s�e�n�k�t� �d�e�n� �C�h�o�l�e�s�t�e�r�i�n�s�p�i�e�g�e�l� �(�s�c�h�w�a�n�k�t� �s�t�a�r�k�,� �w�e�i�l
�a�b�h�ä�n�g�i�g� �v�o�m� �Z�y�k�l�u�s�,� �A�l�t�e�r�,� �P�i�l�l�e�n�e�i�n�n�a�h�m�e�)�.
�E�s� �w�i�r�d� �a�u�c�h� �v�o�n� �M�ä�n�n�e�r�n� �g�e�b�i�l�d�e�t�,� �n�u�r� �i�n� �w�e�s�e�n�t�l�i�c�h
�g�e�r�i�n�g�e�r�e�n� �M�e�n�g�e�n�.
�I�s�t� �b�e�i� �M�ä�n�n�e�r�n� �d�e�r� �W�e�r�t� �e�r�h�ö�h�t�,� �d�e�u�t�e�t� �d�a�s� �a�u�f� �F�e�t�t�s�u�c�h�t
�u�n�d� �L�e�b�e�r�z�i�r�r�h�o�s�e� �h�i�n�.

�D�e�h�y�d�r�o�e�p�i�a�n�d�r�o�s�t�e�r�o�n�-�S�u�l�f�a�t�.
�D�a�r�a�u�s� �b�a�u�t� �d�e�r� �K�ö�r�p�e�r� �m�ä�n�n�l�i�c�h�e� �H�o�r�m�o�n�e� �(�A�n�d�r�o�g�e�n�e�)
�u�n�d� �w�e�i�b�l�i�c�h�e� �H�o�r�m�o�n�e� �(�Ö�s�t�r�o�g�e�n�e�)� �a�u�f�.� �I�s�t� �d�a�s
�M�u�t�t�e�r�-�A�n�t�i�-�A�g�i�n�g�-�H�o�r�m�o�n�.� �Z�u�s�t�ä�n�d�i�g� �f�ü�r� �g�u�t�e� �L�a�u�n�e�,
�g�e�i�s�t�i�g�e� �L�e�i�s�t�u�n�g�s�k�r�a�f�t�.� �M�e�n�g�e� �n�i�m�m�t� �i�m� �L�a�u�f�e� �d�e�s
�L�e�b�e�n�s� �a�b�.� �K�a�n�n� �a�k�t�i�v� �e�r�h�ö�h�t� �w�e�r�d�e�n�.

�H�a�u�p�t�s�t�r�e�s�s�h�o�r�m�o�n� �i�m� �m�e�n�s�c�h�l�i�c�h�e�n� �K�ö�r�p�e�r�,� �e�r�h�ö�h�t�e
�S�p�i�e�g�e�l� �z�e�r�s�t�ö�r�e�n� �d�e�n� �K�ö�r�p�e�r�,� �z�.�B�.� �d�a�s� �I�m�m�u�n�s�y�s�t�e�m�,
�d�e�n� �K�n�o�c�h�e�n�,� �d�a�s� �G�e�h�i�r�n�.



� � 

�I�G�F� �I
�(�S�o�m�a�t�o�m�e�d�i�n� �C�)

�I�n�s�u�l�i�n�-�l�i�k�e� �G�r�o�w�n� �F�a�c�t�o�r� �1�.� �I�G�F� �I� �i�s�t� �d�a�s� �"�m�e�s�s�b�a�r�e�,
�a�u�s�s�a�g�e�k�r�ä�f�t�i�g�s�t�e�"� �F�o�l�g�e�p�r�o�d�u�k�t� �d�e�s� �W�a�c�h�s�t�u�m�s�-
�h�o�r�m�o�n�s� �H�G�H�.� �M�i�t� �d�a�s� �w�i�c�h�t�i�g�s�t�e� �A�n�t�i�-�A�g�i�n�g�-�H�o�r�m�o�n�.
�H�G�H� �b�a�u�t� �F�e�t�t� �a�b�,� �M�u�s�k�e�l�n� �a�u�f�,� �h�ä�l�t� �j�e�d�e� �Z�e�l�l�e� �j�u�n�g�.
�Z�u� �w�e�n�i�g� �I�G�F� �I� �i�s�t� �g�l�e�i�c�h�b�e�d�e�u�t�e�n�d� �m�i�t� �e�i�n�e�m� �M�a�n�g�e�l
�a�m� �W�a�c�h�s�t�u�m�s�h�o�r�m�o�n� �H�G�H�.

�T�3� �/� �T�4� �/� �T�S�H �R�e�g�u�l�i�e�r�e�n� �d�i�e� �S�c�h�i�l�d�d�r�ü�s�e�n�a�k�t�i�v�i�t�ä�t�,� �f�ö�r�d�e�r�n� �d�e�n
 ��Z�ü�n�d�f�u�n�k�e�n �� �f�ü�r� �d�i�e� �F�e�t�t�v�e�r�b�r�e�n�n�u�n�g� �i�n� �d�e�r� �Z�e�l�l�e�.



�V�i�t�a�m�i�n� �B�1 �4�0�  �� �1�0�0� �µ�g�/�l �T�r�e�i�b�s�t�o�f�f� �f�ü�r� �d�a�s� �G�e�h�i�r�n�.
�S�t�e�i�g�e�r�t� �d�i�e� �G�e�d�ä�c�h�t�n�i�s�l�e�i�s�t�u�n�g�,� �L�e�r�n�-
�f�ä�h�i�g�k�e�i�t� �u�n�d� �K�o�n�z�e�n�t�r�a�t�i�o�n�.� �A�k�t�i�v� �i�n� �d�e�r
�L�e�i�t�u�n�g� �v�o�n� �N�e�r�v�e�n�i�m�p�u�l�s�e�n� �z�w�i�s�c�h�e�n
�G�e�h�i�r�n� �u�n�d� �M�u�s�k�e�l�n�,� �i�n� �d�e�r� �B�i�l�d�u�n�g� �v�o�n
�d�e�m� �G�l�ü�c�k�h�o�r�m�o�n� �S�e�r�o�t�o�n�i�n� �u�n�d� �A�d�r�e�n�a�l�i�n�.
�Ü�b�e�r�m�ä�ß�i�g�e�r� �K�o�n�s�u�m� �v�o�n� �Z�u�c�k�e�r�,� �W�e�i�ß�-
�m�e�h�l� �s�t�e�i�g�e�r�n� �d�e�n� �V�i�t�a�m�i�n�-�B�-�B�e�d�a�r�f�.�1

�S�y�m�p�t�o�n�e� �e�i�n�e�s� �l�e�i�c�h�t�e�n� �M�a�n�g�e�l�s� �(�s�e�h�r
�h�ä�u�f�i�g�)� �s�i�n�d� �R�e�i�z�b�a�r�k�e�i�t�,� �A�g�g�r�e�s�s�i�v�i�t�ä�t�,
�S�t�i�m�m�u�n�g�s�s�c�h�w�a�n�k�u�n�g�e�n�,� �S�c�h�l�a�f�l�o�s�i�g�k�e�i�t�,
�M�ü�d�i�g�k�e�i�t�.� �M�a�n�g�e�l� �m�a�c�h�t� �d�e�m�e�n�t�.

�V�i�t�a�m�i�n�e

�V�i�t�a�m�i�n� �B�2 �1�5�0�  �� �2�5�0� �µ�g�/�l �V�e�r�b�e�s�s�e�r�t� �d�e�n� �S�c�h�u�t�z� �v�o�r� �f�r�e�i�e�n� �R�a�d�i�k�a�l�e�n�,
�w�i�c�h�t�i�g� �f�ü�r� �d�i�e� �E�n�e�r�g�i�e�p�r�o�d�u�k�t�i�o�n� �i�n� �d�e�r
�Z�e�l�l�e�,� �a�m� �K�o�h�l�e�n�h�y�d�r�a�t�-� �u�n�d� �F�e�t�t�s�t�o�f�f�-
�w�e�c�h�s�e�l� �b�e�t�e�i�l�i�g�t�.

�B�e�t�a�-�C�a�r�o�t�i�n �1�0�0�0�  �� �2�0�0�0� �µ�g�/�l �V�o�r�s�t�u�f�e� �v�o�n� �V�i�t�a�m�i�n� �A�.
�S�c�h�ü�t�z�t� �a�l�s� �A�n�t�i�o�x�i�d�a�n�s� �j�e�d�e� �Z�e�l�l�e�.

�V�i�t�a�m�i�n� �B�6 �1�0�0�  �� �2�0�0� �µ�g�/�l �A�r�b�e�i�t�e�t� �d�i�r�e�k�t� �a�m� �M�u�s�k�e�l�.� �E�s� �d�i�r�i�g�i�e�r�t� �d�i�e
�e�i�n�z�e�l�n�e�n� �A�m�i�n�o�s�ä�u�r�e�n� �z�u� �M�u�s�k�e�l�n�,� �N�e�r�v�e�n
�u�n�d� �I�m�m�u�n�s�y�s�t�e�m�.� �M�i�t� �s�e�i�n�e�r� �H�i�l�f�e� �e�n�t�-
�s�t�e�h�t� �a�u�c�h� �D�o�p�a�m�i�n� �u�n�d� �S�e�r�o�t�o�n�i�n�.
�S�c�h�l�a�f�s�c�h�w�i�e�r�i�g�k�e�i�t�e�n�,� �N�e�r�v�o�s�i�t�ä�t� �u�n�d
�s�c�h�l�e�c�h�t�e� �L�a�u�n�e� �s�i�n�d� �a�u�c�h� �e�i�n� �Z�e�i�c�h�e�n� �v�o�n
�V�i�t�a�m�i�n�-�B�-�M�a�n�g�e�l�.�6

�V�i�t�a�m�i�n� �B�9

�(�F�o�l�s�ä�u�r�e�)� �i�m� �S�e�r�u�m
�1�5�  �� �2�5� �n�m�g�/ �l �R�e�g�u�l�i�e�r�t� �d�i�e� �Z�e�l�l�t�e�i�l�u�n�g�,� �w�i�c�h�t�i�g� �f�ü�r� �d�i�e

�G�e�w�e�b�e�-� �u�n�d� �B�l�u�t�b�i�l�d�u�n�g�,� �v�e�r�h�i�n�d�e�r�t
�A�r�t�e�r�i�o�s�k�l�e�r�o�s�e� �d�u�r�c�h� �d�e�n� �A�b�b�a�u� �d�e�s� �e�i�g�e�n�e�n
�R�i�s�i�k�o�f�a�k�t�o�r�s� �H�o�m�o�c�y�s�t�e�i�n�.� �M�i�s�c�h�t� �b�e�i� �a�l�l�e�n
�W�a�c�h�s�t�u�m�s�p�r�o�z�e�s�s�e�n� �i�m� �K�ö�r�p�e�r� �m�i�t�.� �Ü�b�e�r
�9�5� �P�r�o�z�e�n�t� �d�e�r� �D�e�u�t�s�c�h�e�n� �h�a�b�e�n� �z�u� �w�e�n�i�g
�F�o�l�s�ä�u�r�e� �i�m� �B�l�u�t�.
�A�u�c�h� �e�i�n� �L�e�i�s�t�u�n�g�s�p�a�r�a�m�e�t�e�r�.

�V�i�t�a�m�i�n� �B�1�2 �5�0�0�  �� �1�0�0�0� �p�m�g�/ �l �Z�e�l�l�w�a�c�h�s�t�u�m� �u�n�d� �Z�e�l�l�t�e�i�l�u�n�g�.� �W�i�c�h�t�i�g� �f�ü�r
�B�l�u�t�b�i�l�d�u�n�g�.� �E�i�n� �M�a�n�g�e�l� �l�ä�s�s�t� �j�e�d�e� �Z�e�l�l�e
�s�c�h�n�e�l�l�e�r� �a�l�t�e�r�n�.� �Z�u� �w�e�n�i�g� �C�o�b�a�l�a�m�i�n� �m�a�c�h�t
�a�l�t� �u�n�d� �v�e�r�g�e�s�s�l�i�c�h�,� �m�ü�d�e� �u�n�d� �d�i�c�k�.� �B� �s�t�e�c�k�t�1�2

�f�a�s�t� �n�u�r� �i�n� �t�i�e�r�i�s�c�h�e�n� �L�e�b�e�n�s�m�i�t�t�e�l�n�.

�V�i�t�a�m�i�n� �C �2�0�  �� �3�0� �m�g�/�l �W�i�c�h�t�i�g� �f�ü�r� �I�m�m�u�n�s�y�s�t�e�m�,� �g�u�t�e� �L�a�u�n�e� �u�n�d
�F�e�t�t�v�e�r�b�r�e�n�n�u�n�g�.� �S�t�i�m�u�l�i�e�r�t� �i�n� �d�e�r� �N�e�b�e�n�-
�n�i�e�r�e� �N�o�r�a�d�r�e�n�a�l�i�n�.� �D�e�r� �B�o�t�e�n�s�t�o�f�f� �d�r�i�n�g�t
�i�n�s� �G�e�h�i�r�n�,� �m�a�c�h�t� �o�p�t�i�m�i�s�t�i�s�c�h�,� �g�l�ü�c�k�l�i�c�h
�u�n�d� �w�a�c�h�.� �Z�u� �w�e�n�i�g� �m�a�c�h�t� �m�ü�d�e�,� �u�n�k�o�n�z�e�n�-
�t�r�i�e�r�t�,� �l�u�s�t�l�o�s�.� �D�i�c�k�e� �M�e�n�s�c�h�e�n� �h�a�b�e�n� �o�f�t
�V�i�t�a�m�i�n�-�C�-�M�a�n�g�e�l�.

�V�i�t�a�m�i�n� �D
�(�1�,�2�5� �D�i�h�y�.�)

�3�0�  �� �6�0� �m�g�/�l �B�i�l�d�e�t� �d�e�r� �K�ö�r�p�e�r� �i�n� �d�e�r� �H�a�u�t�,� �w�e�n�n� �S�i�e� �i�n
�d�i�e� �S�o�n�n�e�,� �i�n�s� �L�i�c�h�t� �g�e�h�e�n�.� �G�e�m�e�i�n�s�a�m� �m�i�t
�K�a�l�z�i�u�m� �b�e�u�g�t� �e�s� �O�s�t�e�o�p�o�r�o�s�e� �f�o�r�.
�S�c�h�ü�t�z�t� �v�o�r� �K�r�e�b�s�.

�V�i�t�a�m�i�n� �D
�(�2�5�-�O�H�-�C�h�o�l�.�)

�6�0�  �� �1�2�0� �m�g�/�l �S�p�e�i�c�h�e�r�f�o�r�m� �v�o�n� �V�i�t�a�m�i�n� �D� �i�n� �d�e�r� �L�e�b�e�r�.



�V�i�t�a�m�i�n� �K �2�0�0�  �� �1�0�0�0� �n�g�/�l �W�i�c�h�t�i�g� �f�ü�r� �B�l�u�t�g�e�r�i�n�n�u�n�g�.� �V�i�t�a�m�i�n� �K� �w�i�r�d
�a�u�c�h� �v�o�n� �D�a�r�m�b�a�k�t�e�r�i�e�n� �g�e�b�i�l�d�e�t�.
�B�e�i� �S�t�ö�r�u�n�g�e�n� �d�e�r� �D�a�r�m�f�l�o�r�a�,� �b�e�i�s�p�i�e�l�s�w�e�i�s�e
�D�a�r�m�p�i�l�z�e�r�k�r�a�n�k�u�n�g�e�n�,� �V�i�t�a�m�i�n�-�K�-�M�a�n�g�e�l
�m�ö�g�l�i�c�h�.

�V�i�t�a�m�i�n� �E �2�0�  �� �3�0� �m�g�/�l �V�e�r�r�i�n�g�e�r�t� �K�r�e�b�s�r�i�s�i�k�o�,� �A�n�t�i�o�x�i�d�a�n�s� �a�n� �d�e�r
�Z�e�l�l�m�e�m�b�r�a�n�,� �s�c�h�ü�t�z�t� �n�a�c�h�w�e�i�s�l�i�c�h� �u�n�d
�e�n�t�s�c�h�e�i�d�e�n�d� �v�o�r� �A�r�t�e�r�i�o�s�k�l�e�r�o�s�e�,� �l�e�b�e�n�s�-
�v�e�r�l�ä�n�g�e�r�n�d�e� �W�i�r�k�u�n�g� �i�m� �T�i�e�r�v�e�r�s�u�c�h
�b�e�r�e�i�t�s� �n�a�c�h�g�e�w�i�e�s�e�n�,� �A�u�c�h� �e�i�n� �w�e�s�e�n�t�l�i�c�h�e�r
�L�e�i�s�t�u�n�g�s�p�a�r�a�m�e�t�e�r�.

�O�x�i�d�a�t�i�v�e�r�  � S�t�r�e�s�s

�A�n�t�i�o�x�i�d�a�t�i�v�e� �K�a�p�a�z�i�t�ä�t �1�,�1�3�  �� �1�,�5�7� �m�m�o�l�/�l�S�p�i�e�g�e�l�b�i�l�d� �d�e�r� �o�x�i�d�a�t�i�v�e�n� �B�e�l�a�s�t�u�n�g�.
�S�u�m�m�e� �d�e�r� �a�n�t�i�o�x�i�d�a�t�i�v�e�n� �K�r�ä�f�t�e� �i�m� �B�l�u�t�,
�a�l�s�o� �d�e�r� �k�ö�r�p�e�r�e�i�g�e�n�e�n� �S�c�h�u�t�z�s�y�s�t�e�m�e�.

�O�x�i�d�a�t�i�v�e� �B�e�l�a�s�t�u�n�g �1�,�2�  �� �2�,�8� �m�o�l�/�l�µ �H�i�e�r� �w�i�r�d� �d�a�s� �S�t�o�f�f�w�e�c�h�s�e�l�p�r�o�d�u�k�t
�M�a�l�o�n�d�i�a�l�d�e�h�y�d� �g�e�m�e�s�s�e�n�.� �E�s� �z�e�i�g�t�,� �w�i�e� �v�i�e�l�e
�f�r�e�i�e� �R�a�d�i�k�a�l�e� �i�m� �B�l�u�t� �s�c�h�w�i�m�m�e�n�.



 
 
Ü B R I G E N S ............... 
 
 
 
 
1.  Krankenkassen heißen nicht umsonst Krankenkassen. 
 

Für präventive Medizin und deren Kosten fühlen sich Krankenkassen oft nicht 
zuständig. Deshalb sind Vitamine, Mineralien, Spurenelemente und 
Nahrungsergänzungsmittel wie aminosäureoptimiertes Eiweiß etc. generell von 
der Leistungspflicht der Krankenkassen ausgeschlossen. 
Dies gilt selbstverständlich auch für Laborbestimmungen in diesem 
Zusammenhang. 

 
Erfreulicherweise erstatten die privaten Krankenversicherungen in Deutschland in 
der Regel hier entstehende Kosten auf Kulanzbasis. 

 
Mir ist bekannt, dass meine Krankenversicherungsgesellschaft nicht verpflichtet 
ist, die Kosten zu übernehmen. 
 

2.  Herr Dr. Strunz nimmt sich Zeit für Sie. Viel Zeit. Daher kann er  
verständlicherweise andere Dinge nicht tun. Er bittet also höflichst um 
Verständnis dafür, dass er Schriftverkehr mit Ihrer privaten Krankenkasse 
grundsätzlich nicht führt (z.B. Atteste, Gutachten, Befundberichte etc.). 

 
 
 
 
      zur Kenntnis genommen   
           
 
 
                        
      Roth, den ................                    ..................................................... 
      
      Unterschrift 
 
 
 
 



Laborkosten Bluttuning:!!

Seite 3 ca. 90,- !

Seite 6-12 ca. 800,- !

Seite 13-14 ca. 250,- !

Seite 17-18 ca. 400,- !


