
� � � � � � � � � � 	 � 
 � � � � � � � � � 
 � � � � 
 � 	 � �
 � � � 
 � � � � � 
 � � �	 � 	 � � � �
� � � � � � � � 
 � � � � � � � � � � � � � � �� � � 	 � � 	 � � � � 	 � � ��� 	 � � � � � �

 � � � �� �� � � � � 
 � 	 � �� � � � 
 � � � � � �� � � � � � � � � � � � � � � � 
 � � � 
 � �
� �	 � � � � � � � � � � � 
 
 �� � � �� � � 	 � � � � � � � � � 	 � � ��� � �
 � 
 � � � � �
� � 
 � 	 � �� � � ��� � 
 � � �

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

 �� � � � � � � � �1� 
 � � � 
 � � � 	 2 � �� � �3 �%�4� 
 5 �� � � � 
 � � �� ,
�� � � �� � � ) ( ( 
 6� . � � � �� , � � 	 � � � �� � � � 
 � �� ) ' �+� 
 � � �� �%�
 7�
0� ( 8 � � � 5 �. � � � 
 �� �	 � � 
 � � � � � � � � � � � � � �� � ��� � �9 � � �� � � � 
 :

 �� 	 � � � 
 � 	 � ��9 � " �
 �� � 
 � � � ; � 
 � � � � � � �
 	 � � � 
 � � � 
 � � � &� � � � �
	 � � #� � � 	 � � �� � � � � � � 	 � � � � � � 	 � � ��� � � � � � � � � � � � �� � � 	 � � � �
� � 	 � � ��� � � � 
 � � � � � 	 � � � � � � � 
 � � � 
 � � � � � �< � �� � � � � � � � � � � � �
	 � � #� � � 	 � � � � � � � � 
 � 
 � � � �� � � � � � � � � � � � 
 � � � 
 � � � �
� 
 � � �� � 	 �� � � � � � � � � � � � � � � � � � 	 � � #� � � 	 � � � 
 � � � � �� � �� �
� � � � � � � � � � � � � � � � � � � � 	 � =� � � � � � � � � � � � � � � 	 � � ��� � � � 	 �
� � �� � � 	 � � � �� � � � � � � � � 
 � � � � � � � 
 � � � 
 � � � � � ��� � 
 	 � � � 
 � �

 � � 	 � 
 � � � �� � � � 
 � � �� �	 � � � � � � � � � � � � 
 � � � � � � � � �>� � � �� � �
9 � 	 	 � � 
 � � � �� � � ) 
 � � �� � � � �� �� � � � � � � ��� � 
 �?� 
 � � �� � � � �� �� � � � � �
�� �� �� �� � � � � ��� � 
 � � � � 
 � � . � � � 	 � � � � � 
 
 �� � � � � �

� � � � � � � � 	 
� � � � � � � � 	 
� � � � � � � � 	 


� � � 
 � � � � � � � � � 
 � � � 
 �� � � 
 � � � � � � � � � 
 � � � 
 �� � � 
 � � � � � � � � � 
 � � � 
 �

6� � � � � � � � � � �� � � �� � � � 
 � �� � � ��� � 
 � � � � 
 � � � � �@�	 � � #� � � 	 �
� � � � � � � � � � � � � � � � � � � 	 � � ��� � �	 � 	 � � � � � � 
 � � � �� � ��� � �
9 � � � � )A � B. � � �� � � � 
 � �� � � ��� � 
 � � � � 	 �0�4C�)A 0� ' 4. � 
 � �
� �� � � � � � � � � � 	 � � ��� � � � � �0�+C�)A 0� * * . � 
 � � � �� � � � �
� � 	 � � ��� D� � � � � � � 
 &� � � � � �� � 
 � � 	 � � � � 	 � � � � � 	 � � � �	 � �� � ��� �
	 �� � �� �� � � � � � � � � � � � � � �
 � � � � , � � 	 � � ) � E 0� ' - . � �6� � �
� � � � � �� �� � � � � � � � � 
 �� � �� � � )5 � . � � � 	 �+* �C8 �� �� � � � � � � �
� � 	 � � ��� � � � � * ( �+8 � � �� � � � � � � 	 � � ��� � �

� 
 � � � � �� 
 � � � � �� 
 � � � � �

; � 
 � � � � � � 
 � � � &� � � 
 � 	 � �� � � ��� � 
 � � �� � 
 � � 	 � � � � � � � � 
 � � � � � � �
' * �%8 �� � � � � � � � 	 � � � � � � � � � 	 � � ��� � � ; � � 
 � � � � � � � �@�	 � � #� � � 	 �
	 � � � � � � �� � 
 � � 	 � 	 � �� � � �� � � � 
 � �� � � ��� � 
 � � � �� � � � � � � 	 � � ��� &�
�� � �� � �� � � � � � � � � � 	 � � �� � 
 � � 	 � � � � 	 � � � � 
 �+@' 8 � � �6� � �
� � 
 �� � ���� � � � � � � � 
 � 	 � �� � � ��� � 
 � &� � 	 � 
 � � 	 � 
 � � � � � � � � � �5 � &�
� � 	 � 	 � � 	 � � � � �� ��� � 
 � � � � � � � � � 
 � � � � � � � � � � 	 � � � � � � � � � 	 � � ��� � �

� � � � � � �� � � � � � �� � � � � � �

� � � � � � � � 
 � � � � � � 
 � 
 � � � � � � � � � � � � � � � � 
 � � � 
 	 � � �� � � � � � � � 
 � � � � � � 
 � 
 � � � � � � � � � � � � � � � � 
 � � � 
 	 � � �� � � � � � � � 
 � � � � � � 
 � 
 � � � � � � � � � � � � � � � � 
 � � � 
 	 � � �

� � � 
 � � � � � � � � � 
 � � � 
 � �  � � 	 � � ! "� � � 
 � � � � � � � � � 
 � � � 
 � �  � � 	 � �� � � 
 � � � � � � � � � 
 � � � 
 � �  � � 	 � � !! ""

� � � � � 
 � � � � # 
 � � � � � � � � � �$%%� &' (� ) � 
 	 	 � � � � � � � 
 �&� � � ' (� � � � � �# � � � 
 � �&� � � ' (� � � � � � 	 � � � � � %%�&# $� *

* � � � �� � ��� � � � � 
 � 	 � ��9 � � �� �� � &� � �B�� �	 �� � � � � � � � � �� � ��� � �9 � � �� � �&�>� � �&�F� �� � �� �  � 
 G 5 � D� ' � � � ; 
 � � � �	 �9 � � �� � ��5 � � � � 
 &�7� � � � � � �5 � � �

H� � �� � � � �� �� � � � � � � � � � � � � � ��� � 
 �
� � � 
 � � � � � 	 � 
 � � 	 � 
 � � � �� � � �

 � � �� �	 � � � � � � � � ��� 
 � � � 
 � � � � � 
 � �
� � � � � � 
 � � � 
 � � � � � � � � � 
 � � � � � �
� 
 � � � 
 � � � � � ��� � 
 	 � � � 
 � �

 � � 	 � 
 � � � �� � � � � � 	 � 
 � � 
 � � � � 
 &�
� � 
 
 � � � � � � � � 
 � � � � � � &� � � � � � � � �
>� � � �� � �9 � 	 	 � � 
 � � � �� � � ) ( ( 
 6� � � � �
� ��� � 
 �?� ( ( 
 6� � �� � �� �� �� �� � � � � ��� � 
 �
� � � 
 � � . � � � 	 � � � � � 
 
 �� � � � �

! �6� � � � �  � � � ��� � 
 	 � � � 
 � � 
 � � � � � � � � � � � �
 � �� 
 � � � � � � � �� �� � � � � � � � ( ( � ( ( ( ( I 8 � � � � � �
� � 	 � � � � � � 
 � 
 ��� 	 � � � �%@( +45 �4�4� * � * � * � * � � � � � � � � ��� � � � � � � �� � �  � >�" * C4�
F� � � � 
 �� � � � � � � � �
 � 	 �0�0 ' C�J 9 � 
 � � � � � � 
 � �� �� � 	 �� � �

6� � � 
 � 	 	 � � � � � �� � � � 
 � �� ) 
 � . � � � ��� � 
 � � � � � � � � � � � �  � � � ��� � 
 �
� � 	 � � � � � 
 
 �� � � � � � � 
 � �� �� �� �� � � � � � �>� � � �� � �9 � 	 	 �
� 
 � � � �� � � � � � ' �+� 
 � � ) � � � � 
 � 	 	 � � � � � �� � � � 
 � �� �� �� �� ��� �
� �� � � � � �� � � � � � � � � � ��� � 
 . � �

Respi r  Car e 2003;  48( 11) :  1079

www. aer osol - medi c i ne. com

&� 	 � � � � � � 	&� 	 � � � � � � 	&� 	 � � � � � � 	

+ � � � � � � � � 	+ � � � � � � � � 	+ � � � � � � � � 	

� � 
 � 	 � �� � � ��� � 
 � � � � � � � � � � � � 
 � 	 � � � � � �� � � 	 � 
 � � � � � �

 � � � 	 � �� � �
 � 
 � � � � &� � � � � � � � � � � 
 �� � ���� � � 
 � � � � � � &� � � 
 � � � � �
� � � � � 	 � � � � � � � 	 � � ��� 	 � � �< � � � 	 �� � � �� � � � �� � � 	 &� � 
 � � � 
 �� � � � �� �
� � 	 � , � 
 � � � � � 
 	 &� 
 � � � � � � � � �� � �
 
 � � 	 � �� � �

� 
 � � � � � �  � � 	 � � ! "� 
 � � � � � �  � � 	 � �� 
 � � � � � �  � � 	 � � !! ""

 � � � � 	 � � � G� � � � � 
 �� � � � � � �
� " � � 
 �
 � � � 	 � 	 � � � �� � � � � � � � � 	 � �
	 � � � � 	 &� � �� � � � � � � � � � � �� � �
� � 	 � � ��� 	 �

� � ��� � �� � �	 � � � � � 
 	 � � � � � � � � � � 
 � � � � � � � �� � � 	 � � ���� 
 � � � 	 � � � �
� � 	 � � ��� &� �� � �	 � � �� � 
 � � � � � � � � � 
 � � �	 � � � � � � � �� � � � � � �
� � � � � 
 � � � 
 � � � � �� � � � � � � 	 � � � � � � � � � 	 � � ��� � 
 � � � � 
 � � �� � �
	 � 
 � � � � � �� �� � � �� � � � � � � � 
 � � � � � � � � � 
 � 	 � �� � � ��� � 
 � � �� �
	 � 
 � � � � � �� � � 	 � � �>� � � � 	 �
 ��� 
 � 	 � � � � � � � �9 � �� 
 &� � � � � �&�
� � � 
 �� � � � � � � 	 � � ��� � �� � � � � � � � � � �� � 
 � � 	 � � � � �* * %8 ��� � � 
 � � �
� � ��� � 
 � � � � )9 � �� 
 �H9 &� � � � � �� � � � � 
 �� � � � � � � 	 � � ��� � �
 � 
 � � � 	 �
� � � � ��	 � � � � 
 � 	 � �� � � ��� � 
 � � � � � �	 	 �9 � � � � G�� � ' 00* D�* %* K�
4( +, 4( C. � � �6� � � 
 � � 	 � � 	 � � � 
 � 
 � 	 � �� 	 � � 
 � � � � � � � 	 � 	 � 
 � � � � � 
 � �
� � � �� � 
 &� � � 
 � � � 	 � � � � � � � � � � 
 � 	 
 � ��� 
 � � � 
 � � 
 � � � � � � � �� � � 	 �


