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Introduction: Anecdotal reports indicated that some on-line users were becoming addicted to the Internet in much

the same way, as others became addicted to drugs or alcohol, which resulted in academic, social, and occupational

impairment. Objective: However, research among sociologists, psychologists, and psychiatrists has not formally

identified addictive use of the Internet as a problematic behaviour.This study investigated the existence of Internet

addiction among Internet users in the Jordanian Internet cafes. Method:This study utilised a simple ratio method to

investigate the existence of Internet addiction in the population. A questionnaire, which consisted of 20 statements,

was developed to measure Internet addiction amongst the selected sample.There were 300 males and 300 females.

Results: A statistical analysis suggests significant differences between the two groups related to sex. In addition to

this there were significant differences related to the following factors: employment, educational level. Psychological

and social implications of pathological Internet use and future directions for research are discussed.

Conclusion:This study highlights Internet addiction phenomenon in Jordan.This particular field should be given

further investigation and study to know about the extant of its existence in Jordan and to try to find a solution for

this increasing problem all over the world.

Cancer pain, opiodes,
and immunosupreession

Pr
2 3 4 5 5 2 6 7 8 9 : ; 6 < ; = 3 > ? 7 @ 8 A 6 2 3 4 5 5 2 6 ; B C D 4 ; C 2 3 A ; > B E 4 F > 4 3 G B > H I

J ; H > 2 B ; F K ; B L 4 6 M B 5 H > H N H 4 I K ; > 6 2 G B > O 4 6 5 > H P 8
K 2 N B L > F : 4 : Q 4 6 I M B H 4 6 B ; H > 2 B ; F R 5 5 2 L > ; H > 2 B 3 2 6 H S 4 T H N C P 2 3 A ; > B I T 4 ; H H F 4 I U R 8 G T R 8



v

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

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

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

Inflammation

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



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

% & 0 ' � � � � � 1 % & 2 ' 
  ! � � 3 % & � ' � 4 % & 5 '
� 	 
 6 7 8 ! � 9 % & : '


 � � � 	 � � � � � � � � � � � � � � � 	 � � � � � � 	 � � � � �
� 	 � 	 � � � ; � � + ,  � � � � � � � � � � � � � � � � � � 

� � � 	 � 	 � � � � � � � 	 � � 	 � � � � � < �
� � � � � � � � � � � � � 	 
 � � � 	 � � � 	 � 	 � � � ; � �
� � � � � � � � � � � � 
 � � � � + ,  � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � 	 � � � 	 � � � �
� � � � � � � � � � � 	 � � � 	 � � � � � � � 	 � � � 
 �
� 	 � � � � � � � � 	 � � � � � � � � � � � � � � � � � � 	 
 � � 	 
 �
� 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � 	 � � 	 � � � � � � � 	 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 	 � � � 
 � 	 � � � � � � � � � � 	 
 � 	 � � � � � � � � � � 	 �
� � � � � 	 � 	 � � � � � � � � � � � � � � � 	 = � � � � � � 	 

� � � � � � 	 � � � % & > ' (
� � � � � � � 	 
 � � � � � � � � � 	 
 
  ! � � � � � � � � �
� 	 � � � � � � � � � � � � 	 � � 
 � 	 
 ? � � � � � � � � � � �
� 	 
 	 � � � � � � � � � � � � �  @ � � � � � � � � � 	 � � � � � � �
+ ,  � � � 	 
 � � � � � � � � � � � � � � � � � 	 
 � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 	 
 	 � � � � � � � � � �


 � � � � � � � � � � 	 � � � � � � � � � � � � � � � � < � � � � �
� � ; � � � � � � � � � � 	 � � 	 � � � � � � � � � � � � � � � � � � 	 

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

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

� � � � � � � � � 	 
 � � � � � � � 	 � � � � � � 	 � � � 	 � � � � � � 	
� 	 
 � � � � 
 � � � � � 	 � , � 	 � � � � � � � � � � 	 � � � � 	 �
� � � 	 � � � � � � � � � � � � � 	 � � � � � � � � � � � � � �
� � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �
� 	 � � � � � � � � � � � � � � 	 � � � �
& � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � �
� � � � � � 	 � � � � � � � � � � 	 � � � � � 	 
 � � � �
� 	 � � 	 � � � � � � � � � � � � � � � � � � � � � 	 � � � 	 �
� � � � � � � � � 
 � � � � � � � � � � � � � � 	 � � � � � � � � 	 



 � � � � A % & � B ' � 7 � 	 � � 
 � � � 	 � � � � � � � � � � 	 � � �
� � � � � � 
 � � � � � � 	 � � � � � � � � � � � � � � � � � �
� 	 � � � � � � 	 � � 	 � � � � � � � � � � � � 	 
 � � � � � � �
� � � 
 � � � � � 	 � � � � � � � � � � � � � � � � � � 	 � � �
	 � � � � � � � � � � 	 � � � � � 	 � � � � � � 	 � � � � � � 
 �
� � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � 
 � � � �

� � � � � � � � � � � � � � � � 
 � � 	 
 � � � � � � 
 � � � � � �
� � � � � � � � � 
 � 	 � � � � � 
 � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � 	 
 � 	 � � 7 � � � � � � �

 � � 	 � � � � � � � � � � 	 � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � 	 � � � � � � � � � � � � � 	 � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � 	 
 � � � � � � � � 	 �
� � � 	 � � 
 � 	 � � � � � 	 � � � � � 	 
 � � � � � � � � � � � �
� � � � � � � � � � � � 	 � � � � � � 	 � � � � � � 	 � ! � � � ; � � �
� � � � � � � � 
 � � 	 � � � � � � � � 	 � � � 	 � � � 
  ! � � �
� � � 	 � � � � 	 � � � � � � � � � � � � � � � � � � � � �
� � � � � � � 	 
 � � � � " C % & � � ' � � 	 � � � � � � � � � �

 � � � � � � 	 � � � � � 	 � � � 
 � � � � " " % & � ( ' � " $

% & � / ' � � � � � � � � � � � � � 
 � � 	 � � � � � � � � 	 � � � �
� � � � � � � 
 � 	 
 � � � � � � � 
 � � � � � 	 � � � � � 	 � � � �
� � � � � � � � � � � 	 � � � � � � � � � � 	 � � 	 � � � � � � � � � � �
� � � � 
 � � � � � � � ) � � � � � � � � � � � � � � � � � � � � �
� � � � D � 
 � � � � � � � � � � � � � � � � � D � " - % & � 0 '

� 	 � � � � � � � � 	 � : � � � � : � � 	 
 � 	 � � � � � � � 	
� � � � � � � !  � � � � � � � � � � 	 � � � � � 
 � 	 � � �
� 	 � � � � � � � � � � � � � � � � � � � � � : � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � 	 
 � !  � � � � � 	 � � � � �� � � � � 	 
 
  ! � � 	 
 � � � � � � � � � � � � � � � � � � � �
� 	 � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � �
� � � � � � � � � � � � � � � 	 
 � � � � � � � � �  @ � � � � � � � � �
� � � � � � � � � � � � 	 � � � � � � 	 � � � � � � � � � � � 	 


� � � � � � 	 � � � � � � 	 �

Immunity


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

� E + 7 � � � 
 � � � � � � � 	 
 ? � � � � � � 
 � �
� � � � � 	 � � � � � 	 � � � � 	 � � � � � � � � � � � � � � �
� � � � � � 	 � � � 	 � � � � � 
 � � � 	 � � � E + 7 � � � � � � 	
� 	 
 � � � � � � � � 	 � � � � 	 � � � � � � � 	 � � 	 � � � �
� � � � � � � � 
 � 	 � � � � 	 � � � � � 
 � � � � � � 	 
 ?
� � � � � � 	 � � � � � � � � 	 � � � � � � � � � � 	 � � � 	 

� � � 
 � � � � � � � � � � � ) � � � � � � � � � � � � � � � � � �
� � � � � � � � � ; � � � � � � � 	 
 � � � � � � � � � � � �
� � � � � � � � 	 � � � � � � � 	 � � � � ( � � � 
 � � � � � 	 � �


 � � � � � � � 	 
 � � � � � � � � � � � � � � � � � � � � � 	
� � � � � � � � 	 � 
 � � � � � � 	 � � � � � � � � � � � " . % & � 2 '
� F 	 � � � � � � � � � � 	 � � � � 
 � � � � � � � � 
 � � � � � �
( � � � � 0 � � � � 2 � � � � � � � !  � � � 	 
 
  ! � � 
 � �
� � � � � � 	 � � � � � � � � � 	 � � � � � 
 � � � � � � � � � � � �
� � � 	 � � � � � � � � � 	 � � � 
 � � � � � � 	 � � � � � � 	 � � ?
� � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � �
� � � � � � 	 
 
 � � � � � � � � � � � � � � � 	 � �
� � � � 	 � � � � � � � � 	 �
� 	 � � � 	 � 
 � � � � 	 � 
 � � � � � � � � � � � � 	

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

� � 	 
 
 � ( � � � � � 
 � 	 � � � � � � 	 � � � � � � � � � 	 �

 � � � � � � � � � � � � 	 
 � � � � � � � � � � ( � � !  � �

� 	 
 
  ! � � � � � � � � 
 � ( � � � � � � � � � � � � � � �
? � � � � � � � � � � � � � � � � � � � � � � � � � � � � 0 � � � � 2 �
� 	 
 � � � � � G � � 
 � 	 � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � 	 � � � 	 � � � � � � 	 � � � � � � �
� � � � � � � 	 � � � � � 
 � � � 	 
 � � 	 � � � � � � � � � � � � �


 � � � � � � � � 	 
 � � � � � � � 	 � � 
 � � 
 � (
� � � � � � " 1 % & � � ' � 	 
 � � � � � 	 � � � � � � � � � � � � �
� � � � � � � � � � 
 � � � � � � 	 � � � � � � � � � � � � � 	 � �
� � � � � � � � � � � � � 	 � 	 � � � � � � 	 � � � � � � � � H � � � �
� � � 	 � � � 	 � � � ( � � � 
 � � � � � 	 � � � � � � 	
� � � � 	 � 	 � � � � � � � 
 � � � � � � � � 	 
 � � 	 �

 � � � � � � � � � � � � � � 
 � � � � � 	 � � � � � � 	 � � � � �
� � � � � � � � � � 	 ) � � � � 	 
 E � H 8 " 3 % & � 5 '
� " 4 % & � : ' � E � � � � � � � � � � � � � � 	 �
� � � � � 	 � � � � 	 � � � � � � � � � � � � � � � � � � � � � �
� 	 ) � � � � � � � ( � � � 
 � � � � � 	 � � � � � � 	 � � � � � � � �

 � � � � � � 	 � � � � � 0 � � � 0 
 � � � � � � � � � � 	 � � � �

6 I J K L r
M N O P Q R S M T U V W X Y M T

O N C O L O G Y

APCs take in and

process antigens,

presenting the

processed antigen 

to the T cells and B

cells in the presence

of cytokines and 

products of the 

major histocompati-

bility complex



i
� � � � �

, � � � � � 	 � 	 
 	 � � � � � � � � 	 � � � � � � 

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


 � 
 	 � � �  ! " # � � 	 � � � � 	 � � � � � � � � � � � 
 �
� � � � � 
 � � � � � 	 	 � � � 
 � � � 
 � 	 � � � 
 � � � � 	 �

� � � � � � 	 � � 
 � � � � 
 � � � 	 � � � � 
 � � � 
 � 
 � � � 	
� � � � � � � 
 � � � � � � � � � � � � � 	 � � � 
 � � � � � � � � � �
$ � % & ' $ � ( � � � � � � � � 
 � 	 � � � � � 
 � 
 � � � � �
� 	 � 	 � � 
 � 	 � � � � � 	 � � � � � � � � � 	 � 
 � � � �
� � � � � � � � � 	 � � 	 � � � � � � � � 	 � � 
 � � � � 	 �

� � � � � � � � � � � � � 
 � 
 � & ' $ � � � � � � 	 � � �
� ) �  � * # � + , �  � ! # �

Hemopoiesis

- � 	 � 
 � � � 	 � � � . 	 � � � � � � � � 	 � 
 � � � 	 � � � � �
. � � � � � � 
 � � � � � 	 � � � � � � 
 � � � � 	 � � � � 	
� � � � � � � � � 
 � � � 	 � � 
 � � 	 � � � � � � 	
� � � � � 	 � 	 � � 
 � � 	 � 
 � � � 	 � � � 
 � � / � 	
� 	 � � 
 � � 	 � 
 � � � 	 � � � 
 � � � 
 
 � 
 	 � � � � � � � � � �
� � � � � � � � 	 � � 	 � � � � 	 � � � � � � � � � � � � 
 
 � 
 �
� � � � � � 
 � � � 	 � � � 	 � � � � � � � � � � � 	 	 � � 

� � � � � � � � 	 � � 	 � 
 � 
 � 	 � � � � / � 	 � � � 
 . � � 	 �
� � � ! � � � � 0 � � � � 1 � � � � 2 � � � � 3 � � � � 4 �
' - 5 6 7 � ' 5 6 7 � � � � / 8 7 � � � 	 � � � � 	 � 
 � �
� 	 � � � � 
 � � � 	 � � � � 
 � � � � � � � � 	 � 	 � � � � � � 
 � � �

/ � 	 � � � � � � 
 � � � � � � � � � � 	 � 
 � � � � � 	 � 	 � � � � �
� � 
 � 
 � � � 	 � 	 � � � � � � 
 � � � 	 � � 	 � � � � 
 � � � � �
� � � � 	 � 	 � � � � � 	 � � 
 � 
 � � � 	 � � � � � � � � � � 
 �
� � � 	 � � 9 � � � 
 � � � � � 	 � � 	 � 
 � � � 	 � � � �
� 	 � � 	 � 	 � 
 � 	 
 � � � 	 � 	 � � � 
 . � � 	 � � �
� � � 
 � � � � 	 � � 
 � � � � � � � 
 � � � � � � � 
 � � � 	 �
� � 	 � 	 � � 	 � 	 � � � / � 	 � � � � � 
 � � � � / � � 	 � �� � � � � � 
 � � � � 	 � � � � 	 � � � � � � 
 � � � � � � 	 � �
� � 	 � 
 � 
 � 	 � � � � 5 � � 
 . � � 	 � � � � 
 � � 	
� 	 � 
 � � 	 � � 
 � 	 � � 
 
 � 
 	 � � � 	 � � � � � 
 �
� 
 � 	 � � � �

/ � 	 � � � 
 . � � 	 � 	 � � 
 � � 	 � 
 � � � 	 � � � 
 � � � �� 
 � � � � � � � 	 � � � � � � � 	 
 � 	 
 	 � � � � � � � � � �
� 	 � � � 
 � � 	 	 � � � � � 	 � � � 	 � 
 
 � � 
 � � � 	 � � � 	 � �
� � 
 � � � � � � � 	 � � 	 � � � � � � � � � � � � 
 � � 	 � �


 � � � � � � � � � � � � . 
 � � � 
 � 	 � � 	 � � � � � � 
 � 
 �
� 
 � � � � � � � 
 . � � 	 � � � � � � 
 � � � 
 � 	 
 	 � �
� � � � 	 � � � 
 � � � � � 	 � 	 � � � � 	 � � � � � � �
� � � 
 � � � 
 � � 	 � � � � � � � � � � 
 � � � � � 
 . � � 	
� 	 � � 	 � � 
 � � � � � 	 � � � � � � � � 
 � 	 � � 	 � � 	 � � � � �
� 
 � � � � � � � 	 
 � � � � � � � � � � 	 � � � � 	 � � � � : � �
� 
 � � � � � � � 	 � 
 � 
 � � � � � 	 � 
 � � 	 � � � � �
� � 	 � 	 � 	 � � � � � � � � � � � � 	 � � � � 
 � � 

� 
 � � � � � � 	 
 � � � 
 � 	 �

Pain and Anaethesia

& � � � � � � 	 ; � 	 � � 	 � � 	 � � � � � � � � � � � � � 
 � 	
� � � 
 � � � � 	 � � � � � � � � � 	 � � � � 	 � � � � � � � � 	 � �
� � � � � � � 
 � 
 � � � 	 � 	 � � 
 	 � � 
 � � � � 	 � � � � 	 � �
� 	 � � � � � � 
 � � � � � 	 � � � � � 	 � � � 
 � � � � � � 	
� � 
 � 
 � � 
 � 
 � � � � � 
 � 
 � � � � � � � 
 � 	 � � 	 �
� � � � � � 	 � 
 � � � � � � � 	 � � � � 	 � � � � � 	
� � � � � 	 � � � � 	 � � � � � � � � � � � 	 � � � 
 � � � �
� � � � 	 � �
$ 
 � � 	 � � 	 � � � � � � � � � � � . � � � 	 � % 8 < ( � 	 � � �
� 
 � � � 
 � � � 	 � 	 
 	 � 
 � � 	 � � 
 � � 	 � � � � � � � �
� � 
 
 � � 	 � � � � � . � 	 � � 	 	 � � � � � � 	 � � � � �
� � 
 � � � � � 	 � � � � 
 � � � 
 � 	 � � = � � � � � � 8 < �
� 	 � � � � � 
 	 � � � 
 � � 
 � 	 � � � � � � � � � � � � �
� 	 � 	 � � � � � � 
 � � � � � � � � 	 � � 	 � � � � � 
 � � �

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

 � � 	 � 
 	 � � � � � 	 � � � � � � � 	 � � � � � 	 � � 	 � �
� 	 � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � 	 � � 	 �
	 � � � � 	 � � � 	 � 
 � � � 
 � 	 � � � � � � � � � � � 	 � � � � 	 � � �
	 � � � � � 
 � � 	 > � 	 � � 	 
 � � � � � 	 � � � 7 � � � � 	 � �

 � � 	 � � � � � � 	 � � � 
 	 � � 
 � � � � � � � � 	 � 	 � �
� � � � � 	 � 
 � 	 � � � � � � � � 
 � 	 � � � � � 
 � � 	
� � � � � 	 � � � � � � 	 � � � 
 	 � � � � � � 
 � �
	 � � � � � � � � 	 � � 	 � � � 
 � � 
 � � � � � 	 � � � � � 
 � �
� 	 
 	 � 
 � � � � � 
 � 	 � � � � 	 � 
 � � � � � 	 ; � 
 � � � 	
� 
 � � � � � � � � 
 
 � � � 
 � . � � � 	 � � � / � . 	 �
� 
 � 	 � � 	 � � � � 	 � 	 � � � � � � � � � � � � � � � 
 � � � � 	
� 	 � 	 � � � � � � � � 	 � � � � 
 	 � � � 	 � � 
 � � 
 � � � � � 	
� 
 � � � � � � 	 � � � � � � � 	 � � � � 
 � 	 � � � � � � � � 	 
 �
� � � � � � � � � � � 
 � � 	 ; � � � � � � � � � � 	 � � � � � � � � �
� � 	 � � 	 > � � � 	 � � � � � 	 � 	 � � 
 � � � � � � � � �
� 	 � 
 � 	 � 
 � � � � � � � 	 � � 
 � � 	 � � � � � � � 	 �

The Impact of 

Neuroendocrine and immune

responses to surgery

6 � � � � � � � � � 
 � 	 � � � 	 � � � � � � 
 � � � � 	 � � � � �
� 	 � � 
 	 � � 
 � � � � 	 � � � � 	 � � � 
 � � �
� 	 � � 
 � � 	 � ? + � �  � � # � � 	 � � � 
 � � � � � � � � �
� � � � � � � � � � � � � 	 � � � � ; � � � � � � � � 
 � � 	 � � � 	 � � �

� � � � 
 � � � � 	 � � 	 � � � 
 � � � � 
 � � 	 � 
 � 	 � � � � 	 �
� � 
 � � � � � 	 � � 	 � . 	 � � � � � � � � � � � � 
 � 	 � � �
� 	 � � � � � 	 � � � 	 � 	 � � 	 � � � � � � � � � � 	 � � �
� 	 � 
 	 	 � � � � � � � @ � � 
 � � � � � � � � � � � � 
 � � � �
� � � � � � � � � � � 	 � 	 � � 	 � � 
 � 
 � � 	 � 	 � � � � � � � � �
� 
 � � � 
 � � 	 � 	 � � � � 	 � � � 	 � � 	 � � � � � � � � 	 � �� � � � � � � � � � 	 � 	 � � 	 
 � 
 � � 
 � � � � � � 
 � � � � 
 � �
� 
 � 	 � � � 
 � � � � � � � � � � � � � � � � � 	 
 � � 
 �
� � 	 � � � � �
- � � 
 � � 	 � � � 
 � � � � � � � � 	 � � � � � � � 	 � �
� � � � 	 � � 	 � � � � � � � � 
 � � 	 � � 	 � � 
 � � � � �� 	 � � 	 � � 	 � � � � � � � � � � 	 
 	 � � � 	 � � � � � � � � � �� � � 	 � � 	 � � � 
 � � � � � � � 	 � � � � � � � 	 � � A 	 � � �
� � � � � � � � 
 � 	 � � � � � � � 
 � � � � � � � � � � 	 � �
� � � � 	 � � � � 
 � � � 	 � � � � � � 
 
 � � � � � 
 � 	 � � � �
� � A � � � 
 � �
� 
 � � � � � � � � � � � � 
 � � � 	 � � � � 
 � � � � 	 � � � � �
� � � � � � � � 	 � � � � 
 � � � � � � � � � 	 � 
 � � 	 �
� 	 � � 	 � � � � � � 
 � � 
 � � � � � � � 	 . � 
 � � � 
 � 	
� � � 	 � 
 � � 	 � � � � � 	 � � � � � � � 	 � � � � 	 � 
 
 � �
� � � � 	 � � � � � � � � � � 
 � � � 	 � � � � � 
 � 
 �
� � � 	 � � 
 � � 	 � � � � � 	 � � 
 � � � � � 	 � 	 � 	 � � 
 � � �' � � � 
 � 
 � � � � 
 � � � 	 � 	 � � 
 � � � � 	 � 
 � � � � �
� � 	 � � � � � � � � � � 	 	 � � � � � � � � � � � 
 � 	 �
� � � � � 	 � � 	 
 � � 	 � � � � � � 	 � � � � � � � � 
 � � � � �

 � � � � � � 	 � 	 � � � � ' � � � 
 � 
 � � � � 
 � � � � � 
 	
� 	 	 � � � 
 � � � 
 � � � � � 	 � � 
 � � � 
 � �
� � � � � 	 � � � � � � 
 � � + + �  � 0 # �

/ � � � � 	 � � � � � 	 � � 
 � � � 	 � � � � � � � � � � 
 � 	 �
� � � 	 � 	 � � � � � � � � � 	 � 
 � � � � 	 � 	 � � 	 
 � � � � � 
 � �
� � � � � � � � � � � � � � � � � � � � � 
 � � � 	 � � 
 � � 	 � � �
� � � � � � � 	 
 � � 	 � � � � � � � � � � � 
 � � 	 � � � � �	 
 	 � � � � 	 � � � � � � 
 � � � � � 	 � � � � 	 � � � � �� 	 � 
 
 � � � � � � 	 � � � � � 
 � � � 
 � � / � 	 � 	 � � � � 
 � �
� � � � � � 	 � � � � � � � � 	 & � � � � � � � � � 	 � � 	 � 
 �
� 
 � � � � � � � � � � 
 � � � � 	 � 	 � � 	 � � � 	 � � 	 � � � � 	 �
� � � � � . � � � � � � � 
 � � � � � � � � � � � � � � � 
 � � � 
 � �
� � � 
 . � � 	 � � 	 � 	 � � 	 � � � 
 � � � � � 
 � � 	 � � 	 � . 
 �
� � � 	 � � � � � � � � � � � 
 � � 	 � � � 	 
 � � � � � � � � / � 	
� 
 � � � � 	 � � 
 � � 	 � � � � � � 	 � � � � 	 � � � � � � � � � � 
 � �
� � � � 	 � � 	 � � � � � � � � � � � 	 � � 	 � � � � � � � � � � � � � 	
� 	 � � � � � A � � � 
 � 
 � � 	 � � � � 	 � � � � � � 	 � 	 � � � 	 � 
 	
� � � 	 � � � 	 � � � � � � � � � � � � 
 � � � � � � � � � � � 	 � �
� � � 	 � � � + B �  � 1 # � + C �  � 2 # �& � 
 � � � � � � � � � � $ � � � � 	 	 � � � 
 � � � 
 � � � �
� � � � � � � 	 � � � 
 � � � � 	 � � 
 �
� 	 � � � � � A � � � 
 � + D �  � 3 # � � � � � � � 	 � � � �
� � 	 � � � 
 � 
 � 8 < � 	 � � � � � � 
 � � � + E �  � 4 #
� + F �  � G # � � � � 	 � � 	 � . � � � � � � � 
 � � � 	 � � �
� � � � 
 � � 	 � � � � � 
 � � � � 	 � � � � � � 	 	 � � � 
 � �
� 
 � � � � � 	 � � � � 	 � � � � � � � 
 � � � 
 � 
 � � 	 
 	 � � �

P
H I J

r
K L M N O P Q K R S T U V W K R X

O N C O L O G Y

Local inflammatory 

reactions specifically 

alterations in immune

competence



8
� � � �

r
� � � � � 	 
 � � � 
 � � � � �

O N C O L O G Y

i � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � ! " � # � � $ � � � � � % � � & � � ! � � � � � � � � � � � � � &
� � � � � � � � ! � " � � � � � � �  � � � � ' � # � � &
� � � � � � � ' � � � � � � ' � � � � $ �  �  � " � � � � ' � $ � �
� # �  � ( ) * + , - + . / 0  � � 1 � � � � � � ! # � � � � � � &
� � � � � # � � � � � � � � � � � � � � ! � � & �  � " � # � "  2
� # � � � ! � � � � � � � & ( ) * /
* � # $ � # !  � � 3 � � � �  � � � � � � � � � � �  �
� � " " # � � � � � � � � � � � � � � � � � � � � � � � � 3 � �  
 � � � � � + � � � & � � � � � � � + + 1 � � �  � � � $ � � 2
� � & � � � & & � # � � � � � # � � � � � & � � �  � � � ' � 2
� � ' � � � � � � � �  � � � # $ � # ! + 4 5 � # � � � � � � # � ! 1
� � & � ' � & � � � � � � �  � � � � � # � " " � � # � � 3 �
� � # � ' � � � � # � 3 � � � � �  � � � � � � � � � � � " 2
" # � � � � � � + 6 � � $ $ � � � � � $ � � � �  � � � � � � � #
� � � � � � � � � � 2 � �  � � � � � $ � � � � � 7 � � � � � � / + 8

9 / : & � � # � � � � � � � � � 3 � # � � � 0 � ! � "  � 2
� ! � � � � 3 2 " � " � � � � � � � � + 4 � � & � ! � "  � 2
� ! � � � � � � � � � � / + ;

< / : � � " " # � � � � � � � � 3 � � � & � � & � " � � � � �
) = � � � � � � � � ' � � !  � � 3 � � �
# � " � # � � & + � - + % /

Surgery-induced enhancement

of metastasis and its media-

tion by the immune system

0  � # � � � & � 3 � � � � � � � $  � � � �  � � # � " # � 2
� � � � � � � � � � �  � � � � � � � � & � ' � & � � � � � � & � # 2
$ � � � $ � " � # � � � � � � � � # � � � � � # � � � � � � � � � �
� " � � � > & � � � � � # & > � � � # � � � � � � # � � # $ � # ! 1
� � � � � & � � $ � � � � � # � � � � & # � � � � � � � � � � #

" # � $ # � � � � � � 1 � � � � � � � � � � & � � � � � � 1 � � & $ � � 2
� # � �  � � � �  " # � 3 � � � � + � / 0  � � � 3 � � # ' � � � � �
� � � � � � � � � � � � � � �  �  � � � � � � � � � $ � � � � � �
� � � & � � � �  � � � � $ �  � � � � # $ � # ! � � " " # � � � � �

� � � � � � � ! � � & " # � � � � � � � � � � � � � � � � ?9 / * " � � � � � � � � � � � � � � � � � � � � � �  � � � � $ �
� # � � � # � � � � � " # � � � # ! � � � � # � � �
� � � # � � � � & � � � � � � � � � � � & � # $ � � � $ � � # 2
$ � # ! + % /< / * � # ' � ' � � � � � � � � � & � � # � � � � & � � � � � 2
� � � � # � � � � ' � � $ � � 3 � � � � � � � � � @ A � #
� � � # � ' � � � � � � � � � # � � � � � � � � � � � � � � � #
� � # $ � # ! 4 , /

@ / * � # $ � # ! 2 � � & � � � & � � � # � � � � � � � �  �
� � � � � � � � � � � � � � � � � � � ! � � � / ' / � � B � � � � &
� � � � # � � � � � � � # � � � � � �  � � � 3 !
� � � � � � � � $ � � � � # � � � � � � � & � � $ � # � � � � 2
� � C � � � � � � � �  � � � � $ � + 8 - 4 , /

* � ' � # � � � � � & � � �  � ' � " # � ' � & � & � ' � & � � � �
� � # �  � # � � � " � � ! � & 3 ! �  � � � � � � � � ! � 2
� � � 1 " � # � � � � � � # � ! ) = � � � � � 1 � � � � � � # � � � � � $
� � � � # & � ' � � � " � � � � ?9 / D � & � � � � $ � ' � � � � ) = � � � � � � # � � � �

� # & � # � � � � � � � � � � � ) = � � � � ' � � ! � #
$ � ' � � & # � $ � �  � � # � & � � � ) = � � � � � � � � ' 2
� � ! E � / $ / 1 � ! � � � "  � � "  � � � & � F � G  � 3 2
� � � & � � # H � & � ! $ # � � � � # � � � 3 � # � � �
� � � $ � � � � � � � � � � � � � � # � / ' / � � � � # � � B � � 2
� � � � 4 . - 4 � /< / 0  � � � � � � � � � � � � # � # � ' � # � � & 3 ! �  � � / ' /
� � B � � � � � � � � � " � � � � � ! � � � � # " � # � � � � &
� � # $ � $ # � � � � � # � ! � "  � � ! � � I J I K ) =
� � � � � E � & � " � � ' � � # � � � � � # K # � " � � � � � � � �
�  � # � " ! F 4 . - 4 � /

@ / : � � � � � � � ' � & � " � � � � � � � � I J I K ) =
� � � � � �  � � � � � �  � � � � � � � � � � � � � �
� �  � # � � � � � � � � � � � � � � � � � � � � & �
� � # $ � E $ # � � � � # �  � � 9 L L 2 � � � & F � � � # � � � �
� � �  � � � � $ � � � � � � � � � � � � � � � � � � # !
� & � � � � � # � � � � � � � � # � � � 4 8 - 4 + /M / * � � � � � � � � � � � � �  � � � � � � � � ! � � � �
& � � # � � � � & �  � � � � 3 � # � � � � � � � � � � � �
� � �  � � � � � � # 4 + /N / * � ' � # � � � � � � " � � � � � � � � �  � � � � # �
�  � � � � � � � " " # � � � ) = � � � � ' � � ! E � / $ / 1
� G " � � � # � � � � � � � � � # � � � 1 � �  � � � � 1 � #
� � � # � & � � � 4 4 - 4 6 � � # � � � � � �  � � � � �
� � � # � � � � �  � � � � � � � � � � � � � ) = 2 � � � � � 2
� � ' � � � � � # � /

O � # � � � � � " " # � � �  � �  � ' � 3 � � � � � � & � �
� � $ $ � � � � � � � � � � # � � � � � � � �  � " 3 � � � � � �
�  � � � � � � � � � " " # � � � � � � � � � � � � � � � � � # 2
$ � # ! � � & � � � # � � � � & � � � � # & � ' � � � " � � � � /P � � � $ & � � � � # � � � � � # $ � � � � " # � � � & � # � � 1
�  # � � $ # � � " � � � � � ' � � � � $ � � � # � � � � � & �  � �
� � # $ � # ! � � " " # � � � � & ) = � � � � � � � � ' � � ! � � &

� � � # � � � � & � � � � � � � � � � 1 � � � � $ � � � � # � � � �
� � � � � �  � � � � # � � � � � � � � ' � � � ) = � � � � � � � � ' 2
� � ! + 8 - + � - 4 8 /
Morphine attenuating effects

on surgery-induced increases

in metastasis

: � � � $ � � � � � � & � � � � �  � � � � � � � � # ' � � � � � � �
� � ! & � � # � � � � � � � � � � � # � � � & � � # � � � � � &
� � � � � � � � � � � 7 � � � � � � � � � � # $ � # ! + 6 - 4 ; � �

� � � � � � " � � � � " � # � � � ' � " � � � / 4 �
� Q � $  2 & � � � � � # � � � � � � � � � �  � � � �  � �

3 � � � �  � � � � � � � " " # � � � �  �  � # 2
� � � � � # � � " � � � � � � � � # $ � # ! / 4 %

3 D � $ � � � � � 3 � � � H � & �  � � 3 � � � �  � � � � �
3 � � � � � � � � ' � � $ � � � � � 3 � �  �  �  � # 2
� � � � � � � & � � � � � � # � � " � � � � � � � � � # 2
$ � # ! � % - 6 , � � � � � � � � " � � � � " � # � � � ' �
� � � � � � � � � � 6 . /

� 0  � � & & � � � � � � � � � � � � � # � � & � � � � � � 2
� � � � � � � � � � # ! & # � $ � � � " � � � � " � # � � � ' �
� # � � � � � � � � � � # � " � # � � & � � � � � � � � # � � �
� � # $ � # ! 2 � � & � � � & � � � � � � � � " " # � � 2
� � � � 6 � 1 � � & " � � � � � � � � � � � ! � � & � " � � � �
# � 7 � � # � � � � � � 6 + /

) = 2 � � � � � � � ' � � � � � # � � � � � � � � � � � � � � & � �
� G " � � # � �  � �  � # �  � " # � 2 � � & " � � � � " � # 2
� � � ' � � & � � � � � � # � � � � � � � � � � � � � $ � � � � & � � �
� � � � # "  � � � � � � � & & � � # � � � � �  �
� � � � � � � � � � 2 � �  � � � � � $ � � � � � � � � � � � # $ � # ! /R � � � � � � � � & �  � � �  � # � � � � � # $ � # !
# � � � � � � & � � � � � � 2 � � � � � # � � � & � � � # � � � � � �
� � � � � � � � � � � � � � � � & � � � � � & � � � � � � � 1 �  � �
� � � # � � � � � � � � � $ � � � � � � � � � ! � � � � � � � � � & � �
� � � � � � � # � � � � ' � � $ � � # "  � � � /

0  � � " � � � � # � � � # � � � � � � � � � # � " � � � � � � & � �
� � ' � � & � � � � # � � � � � � � � � � � � / 0  � � 1 3 � � � � � �
� � # "  � � � � G � # � � & � � � 3 � � � � � � � � � � � � � � � �
� � � ! � � �  � � � � � � G � � � � � # $ � # ! � � & � � �
� � � � � � � � � & " � � � � " � # � � � ' � " � � � 1 � � � � � � &
3 � � � $ $ � � � � & �  � � " � � � � � � � ' � � � � � � � � & � # 2
� � � � �  � � � � � � � � � � � � � � # "  � � � / : & & � � � � � 2
� � � ! 1 " # � � � � � � � # ! # � � � � � �  � ' � � � & � � � � � &
� � � � # " � � � � " � # � � � ' � � � # � � � � # � � � � � 2
� � # � � � � � ' � � � � � # � � � � # � � � � & � � �  � � # 2
"  � � � � � � " � # � & � � � � � # � � � � & # � � � � � N
 � � # � � � � � # � � # $ � # ! 1 � � $ $ � � � � � $ �  � � � � & 2
� � � � � & � � � � � � � � � # � � G " � # � � � � � � $ � � � �
� � # � � � 6 4 /

Various approaches

have been used to 

suggest a causal 

relationship between

the immune suppression

effects of surgery 

and increased tumor

development



Fi
� � � � � � � � � � � 	 � � 
 � � � 
 � � � 
 � � � � � 
 � �

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

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

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

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

# � � � � � � � � � � 	 � � � � � � � � 
 � � � � � � � � � � � � 
 � �

 � 
 � � � � 
 	 � � � � � � 	 � � � 	 
 � 	 
 	 � � � � 	 � � �
	 � 
 � � � � � � 	 � 
 	 � � 
 � � � 
 � � � � 	 
 � 	 
 � � � � � �
$ � � � � 	 � 
 	 � � � � � � � � 
 � � � � � � 	 � � 	 � �
� � 
 � � � � 
 	 � � � � � � 
 � � � � � � � � � 
 � � 	 � 
 	 % &

 � 	 � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � 	 � � � � 
 � � � � � � 
 � � � ! � 
 � 	 � � � � �
� � 	 
 � 	 
 � � � � � � � � � � � � � � � � 
 � 	 � � � � 
 � � � � �

 � 
 � � � 	 � � � � 
 � � � � � 	 � � � 
 	 � � � � � � � � � � �
' � � � � � � � � � � � � � � � � � � � � � 
 � � � � � 
 � � � � �

 � � � � � � � 
 � 
 � � ' � 
 	 � � 
 � � � � � � � � �

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

Opioids :

a double-edged sword

( � � � � 
 	 � 	 � � � � � � � � � � � � � � � � � � � �
� 
 � � 
 � � � � � � � � 	 � 
 � % & � � � � � � � �
� � � � � ) 
 � � 	 � � � � � � � 
 � � � � � � * � � � 
 	 � � � 	
� � � � � � � 	 
 � 	 	 � � � � � � � � � � 	 � 
 	 	 � � � � � � � �

 	 � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � �
� 	 � 
 	 � � � � � � � � 
 � 
 � � � 
 � � � � 	 � + � � � � � 	 �
� � � � � � � 
 � � � � � 	 � � � � � � � 
 � � + � � � � � � � � � �
, � � 	 � � � � � � � � 
 	 � � � � � 	 � � � � 	 � � � � � � � � � � �
� 
 � � 
 � � � � � � � � 	 � � � � 
 � � � 
 � � � � � � � � � � �

 � � � � � � � � � � � � � � � � � � � ) - � . � � � � � � 
 	 � � �
� 	 � � 	 � � � � � � � � 
 	 � � � � � � � � � � � � � � 
 � � � � �
� � � � � � 
 � � � � � � � � � % & � � � � 
 � 	 � � � 	 � 
 � �
� � � � � 	 � 	 � � � � � � � � � � � � � � 	 � � 
 � 
 � � �

� � � � � � � � � � � � 	 � � 	 � � � � � � � 	 
 � 	 	 � � � � ! 	 �
	 � � � � � 
 � � � � 	 � � � � � � � � � 
 � � � � � � �
	 � � � � � � 
 � 
 � 
 � � � � � � � � � � 	 � 
 � � � 	 � + � � �
� � � � � � � � � 
 � � �

� � � � � � � � � � 	 � � � 
 � � 	 � � � � � � � � 	 � � � � � � �
� � � � � 
 � � � � � � 	 � 
 	 � � � � � � � � � � � � � � � � � �
� � � 	 � 
 	 � 
 	 � 
 � � � � � � 
 � � � � � 	 � � � � 
 � 	 	 �
	 � � % & � � � � � � � � � � � � 
 � � 	 � � � � � � � � 
 � � �
� � � � � � � � 	 � � � � � � � � � � � � � � � � � �
� � � � � � * -  / � , � � 	 � � � � 	 � � 
 � 
 � � � � � � � � � � � 	 �
� � � � � � � � � � 
 � � � � � � 	 � 
 	 � � � � � � � � � 	 	 � �
	 � � � 	 � � � � 
 � � � � � � � � � � � � 	 � � 
 	 � � + � � �
� � � � � � � � � 
 � �  0 � � � � � � 	 � � � � � � 	 � � �
� � � � � 	 � � � � � � � � 
 � 
 � � � � � � � � � � � � � � � � �

� � � � � � � � � 
 � � � � � � � � � � � � � � � 	 
 �
� + � � � 	 � � 	 � � 
 � � � � � 
 	 � � � � � � � � � 
 � �
� � 	 
 � 	 
 	 � � � � � � � ' � � � � � � � 1 � 	 � � � 	 � � �
� 
 � � � 	 � � � � � � � � � � � � � � � 
 � � � � � � � � 	
� � � � ! � � � � � � � � � � % & � � � � 
 � 	 � � � 	 �  2 
 � �

 � � � � � � 
 	 � � 	 � � � � � � � � 	 � � 
 � � � � � � � � �
� � � � � � � 	 � � � � % & � � � � � � � � � � � � 
 � �
	 � � � � � � � � 
 � � � � � � � � � � 	 � � � 	 � � � � 
 � � � � �
� 	 � � � � � � � 
 � � � � � � � 	 � � � � 
 � 	 � � 3 � � � ! �
� � � 
 � � � � � � 	 � � � � � ! � � � � � � � �  4 � � � � � �
� � � � 
 � � 
 � � � � � � � � � � 	 � � � � 
 	 � � � � � � � �
� � � � � � � 
 � � 
 � 	 � � � � � 	 � � � � � � � 
 � � � 	 � � � � � �
� � � � 	 � 
 � � � � � � � � � 
 � 	 � � 
 � � � � � � 
 � � � 	 � �
� 
 	 � � � � � � � �

� � � � � � � � 
 � 
 � � � � � � 	 � � � 
 � � � � 	 � 5
6 7 
 � � � � � � � 	 � � � � � � � � � � 
 � � 
 � 	 � � � � � �

� � 
 � � � � �
3 � � � � � � � � � � � � � � 
 � � 
 � 	 � � � � � �


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

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

8 � � � � � � 	 � � � � � � � � � � � 	 � � � � � � � 	 � � � � �
� � 	 � � � � � � 
 � � � 	 � 
 	 
 � � � � � � 
 � � � � � � �
� � 
 	 � � 
 � � � � � � � � � � � � � � � � �

Under-treated and 

over-treated Pain

� � � � � � � 
 � � � � � 	 � 
 	 � � � 
 � � � � 	 � � � � � �
� � � � � � � 
 � � � 	 � � � � � � � � � � � � � � � � � � � 	 � � � �
� � � � 
 � � � 
 � � � � � � � � � � � � � � 	 � 	 � � � � � � �
� � � � � � � � � � � 
 � 
 � � � � � � � � � � � � 	 � � � � � � � 
 �
	 � 
 � � 
 � 9 � 	 � � � � � � � � � � � � � � 	 � � � �
� � � � � 
 � � � 	 � � � � � � 	 
 � 	 
 � � � � � � � � � 
 � � � �
� � 
 � 
 � � � � � � � � � � � � � 	 � � � � � � � 
 � � � � � �

 � � � 
 � 
 � � � � � � � � � � � � � � � � � � � �
: � � � � 
 � � � � � � � � � � � � � � 	 � � � � � � � � � � 
 �
� � ' � � � 
 � � � 	 � 
 � � � � � � � 
 	 � � � � � � � � � � � �

 � 
 � � � � � � � 	 � � � � � � � � 
 � � ' � 
 	 � � 
 � �
� 
 � 
 � � � � � 	 � � � 	 � � � � � � 
 � � � � � � � � � �
	 � � � �

( 
 � � � + � � � � � � � 	 � � � � � � � 	 � 
 	 � � �
� � 	 
 � 	 
 	 � � � � � � � � � � � 
 � � � � � � � 
 � � � � �
� 
 � � � � � � � � � � � � � � � 
 � � � 
 � � � � � � � � �
� � � � 
 � � 
 � � 	 � � � � � � � � � 
 � � � 	 
 � � 
 � � � �
� 	 � � � � � � � 
 � � � � � � 
 � � � 	 	 � � � � 9 � 	 � � � � �
� � � � 
 � � � � � � � � � � � � � � � 
 � � 
 	 
 � 
 � � � 	 
 �

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


� � 
 ! � � � � � � � � � � � � � � � � 	 � � � 
 � � � + 
 � �
� � � � � � � � � � � 
 � � � � � � 
 � � � 	 � 
 � � � � � 	 
 � �
� 	 � � � � 	 � 	 � � � � � � � 	 
 � � � � � � � � � � � � 
 � � 	 �
� � � � � � � 
 � � � � � � � 
 � 
 � � � � � � � � � � � 
 � �  ;
� � � � � 	 � 	 � � 
 
 � � � � � � � 
 � � � � 	 � � � 
 � �
� � � � 
 
 � � � � � � � � � � 
 	 � � � 	 �  � �

� � � � � � � � 
 � � � � � � � � � � � � � 	 � � 	 � � � � 
 � � �
	 � 	 � � % & � � � � � � � � � � � 
 � � 	 � � � � �
� � � 
 � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � 	 � 	 � � � � � � � � � � � � � � � �
� � � � 
 � � � � � � � � � 
 � � � 	 � 
 � � � � � 
 	 � � �
� � � � � � � � � � � ' � � � � � � � � � � � 
 � � � � � � �
� � � � � � � � 	 
 � � � � � � � � 
 � � � 	 � 
 	 � � � � � � � � � 	 � �

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

Opioids: Immune suppression

and Infection

� � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � �
	 � � � � � 
 � � � 	 � � � � � � � 	 � � � � � 
 � � 
 
 � � � 
 �
� � � � � � � � � � � � � � � 
 	 � � � 	 � � � � � 	 � 
 � � � � � �
� � � � � � 	 � � < � % # = 
 � � � � � � � � � � 
 � � �
� � � � 
 	 � � � � � � 
 � � � � � 	 � � � � � � � � � � �
� + � � � � � � � 
 � � � � � � � � � � � � � � � � � � �
� � � � � � � � 
 � � � � � � � 
 	 � � � � � � � � � � � �
	 � � �  � �

P
> ? @

r
A B C D E F G A H I J K L M A H N

O N C O L O G Y

There is rapid 

development of 

tolerance to the NK

suppressive and 

tumor-enhancing 

effects of high doses

of morphine



Re
� � � � � � � � � � � � � 	 
 � � � � � � � � 
 � � � �

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

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

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

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


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

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

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

� � � 
 � 
 � � � 
 � � � 
 � � � � 	 
 � 	 � � � � 	 � 
 � # �
 
 � ! � � � � � � � � 
 � 
 � � � � � � � � 
 � � � � 	 
 	 �
� � � � � 
 � 
 
 � � 
 � � � � � � 	 � � � � � � 	 � � � � � �
� � � � � � � � � � # � $ � � 
 	 � � � 
 � � � % � � � � 	 �

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

 � � � � � 
 
 � � 	 � 	 � � � � �
& 
 � 	 � � � � 	 ' � � � � � 	 � � � � � � � � 	 � ( ) * *
� � + ! � , � � � � 	 � � � � � - � � � 	 � � � � � 	 �
� � � ! � � � 
 � � � � 
 � � 	 � � � � � � � � � � � 
 � 
 � �
� � � � 
 � � � � ( . * * / , � � � � � � 
 
 
 � � � � 	 � �
� � 
 � 	 � � � � � � � 	 ( . * � . * * � � + ! � , � � � . *
� 
 � 
 ( � 	 � � � � 	 � 
 
 � 
 � � � � � � � � � 
 	 � � , � � � � �
� � � � � � 
 � 	 � � � � � � 	 � 
 � 	 � � � � � � � � 	 � � � �
� 
 � � � � � 0 � � � � � � � 
 ( � � � � � � � � � � � 	 � , � 
 � �

 � 
 � � � � 	 
 � � � 	 � � 
 � 	 
 � � � 1 � � � � � � �
� � � � � � � � 
 
 � � � 
 � � � � � � 	 � � � � � � 	 � � � � � � �

 � � � ! � 
 � � � � 
 � � 	 � � � 
 � � � � � � � 	 � � 
 �

 � � 
 
 
 � � � 
 � � � � � 	 2 � 
 � � 	 � � 
 � � � � 
 � � �

 � 
 � 3 � � � � 
 � � � � � � � � � � 	 � � 
 � 
 � � � � � 
 
 � � � 	 � � �

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

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

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

! 	 � � 	 � � � 
 � 
 � � � � � 	 � � 
 � � � � � 
 
 � � 	 � 	
	 � 	 � � 	 � � � � � � � � � � � 
 � � 
 � 4 � � 
 
 � � � 	
� � � � � � � 
 � 1 � � � � 
 � 
 � � � � � 
 
 � � 	 � �
� � � � 	 � � � 	 � � � � 	 � 	 5 4 6 � � � 
 � � � � � � � � � � 	
� 
 � � 
 � 
 � � � � 	 � � � � � 
 � 
 
 � � � � � � � � 
 � � � � 	
� � � � � 
 
 � � � � � 
 � � � � � � � 
 � � � 	 � 	 � � � 
 � � �
� 	 � � � � � � � � � � 
 
 	 � � � � 
 � � � � � � � 
 
 � � 	 � �& 4 7 8 � 9 � � � � 
 � � � � � � � � � � 
 � � � 	 � 
 � � 
 � � � 	
� 	 
 	 � � � � 	 � � � � � � � � 	 � 
 � � ' � � � � � � �

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

� 	 � � � � � � � � � 
 � � � � � � � � 	 � 
 	 � � � � � �
� � � � � � 
 � 	 � � � � 	 � � � 	 � � � � 	 � 	 � � � 	 � � �
� 
 � 
 � � ' � � � � � � � � � � � 
 � 
 
 � � 
 � 
 � � 
 � � � � 	
� � � � � � � 
 � � � � � � � 
 � � � � � � � � 
 � � � � � 
 � 	
� � � � 	 � � � � � � � � � 
 � � 
 � � ' � � � 
 � � �
� 
 � � � 	 � 
 � � � � � � � � 	 � � � � � � � � 
 � � � � � 
 �� � � � � � 
 � � � � � � � 	 � � 
 � � � � 	 � � 
 � � 
 � 
 � �
� � � � 	 � 
 � � � � � 
 
 � � � � � � � � � 	 
 � � � � � � � �

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


 � � � 
 
 � � � � � 
 � � � � 
 � � � � � � � 
 � 
 � 
 � � � � �
� � � � 
 � � � � � � � 
 � � 
 � 
 � 
 	 � � � 
 � 
 
 � 
 � �
� 	 ! 	 � � 	 � � � � � � � � � 
 � � � 
 
 � � � � � � � 
 � � � 
 �
8 � � � � � 
 � 	 � � � � � � � � 
 � � � � � � � � � � 
 	 
 � �
� � 
 � � 
 � 	 � � � 
 � � � 
 � 
 
 � 
 � � � � � � � � � � � �
� � � � � � 
 	 � � 	 � � � � 
 � � � 	 
 � � � � � � � � � � � � �
� � � � � � 
 � 	 � 	 � � � 
 � 
 � 	 � � � � � 
 �

Opioids without Immunosup-

pression

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

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

 � � � � � 
 
 � 
 � 
 � � � � � 
 � � � � � � 	 � � � 	 � �
� � � 	 � 	 � � � � 	 � 
 � $ � � � � 	 � � � � � 	 � � � � 
 	 � �

 � � � � � 
 
 : ; 
 � � � � � � � � � � 	 
 � � � 	 � 
 � � � � �

 � 
 � � 
 � � � � 
 � � � � � � � � � � � � � 
 � � � 
 	 
 � �
� � 
 � � � � � � � 
 � � 	 � � � � � 
 � � � � � � � � �
� � � 	 � � 9 � - � � � � � � � � � � � � � � � 	 � � �
� � � � 	 � � � � � 
 � � � � � � � � � � � � 
 � � � � � � �
� 
 � � � � � 	 � � � � � � 
 � � � 	 � � � � 
 � 	 � 	 � � � 	 � �
� 
 � 
 � � � 
 � � � 	 
 � � 
 � � � � � � 
 � � � � 
 
 � � � � 
 

� 
 	 � � � � � 	 � � � � � � � 
 � � 
 � 
 
 � 
 � 
 � � � 
 
 � � � �
� � 
 1 � 
 � � � 
 	 � � � � � 	 � � � � � � � � � 	 � � � � 
 �
� � � � � 
 � 
 � � � 
 
 & 4 7 8 �

Opioid Immunopotentiators

& � � � � � � � � 
 	 � � � � � 	 � 
 � � � � � 
 
 � � �
� � � � � � 
 � � � � � � � � 
 
 � � � : 8 � � � � � 
 � � � �

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

 � � 	 � 
 � 
 � 	 � 
 	 � � 
 � � � � � � � � � � � � � � 
 � � � 	 � 4 �
� 
 
 
 � 
 � � � � 	 
 � � � 	 � � 
 � � 	 � � � � 	 � � 

� � � � � � 
 
 	 � � � � � � � � � � � � � � 
 � 
 � � � 
 
 � �
� 	 � � � � � � � 	 � � � � � � � � � � � �
� � � � � � � � � 	 � � � 
 	 � � � � � 	 � � � � � � 
 �
� � � 	 � � < � � � � � 	 � � � � 
 � � � � � � � � � � � � � 	 � � �
� � � � � � 
 � � � � � � � 
 � � 	 � � � � � � 
 � � 
 � � �
� � � � � 
 � � � � � � � � � � 
 � � � � � � � � � � � � 	 � �

 � � 	 � 
 � � � � � � 
 � � � � � 
 � � � 	 � � � � � � 	 �
� � 	 � � � � 	 � 	 � 
 � � � 	 � 
 � � � � � 
 	 � � � �
� � � � 	 � � � � � � � � � 	 � � � � 
 � � � � � 
 � 
 	 �
� 	 � � � � � � � 
 � � 
 � 
 
 � 
 � � 	 � � � � � 	 � & 4 7 8 �

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

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


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

' � � � � 8 � � � � � � � � � � � � � � 
 � � 
 � � 
 � � � � � 	

 � � � � � � � � � � � 
 � � 
 � � 
 � � � 
 � 	 � � � � � � � �
� � � � � � � � � 	 � � � � � � � � 
 	 � � 
 	 � + � � 
 � 	 
 � �
� � 1 
 � � � 	 � 
 � � � � 
 � � � 	 � 	 � � � 	 � � � � � 	 � � � � � � � 
 �
� � � � � � � 	 � � 
 � 	 � � � 	 � � � � � � 
 	 
 � � � � � �
� � � 	 � � � � � 	 � � 
 � � � � � � � 
 � 	 � � � � � 	 
 � " 
 	 �
� � 
 
 � � � � � � � � � � 
 � 	 � � � � 	 � � � 	 � � � � 	 �� � � 
 � � 
 � � 
 � � � 
 
 � � � � � � � � 
 ! � 	 � 	 � �
� � 	 
 � � � � 
 � � � 	 � � � 	 
 � � � � � � � 	 � � � � � � �
� � � � � � � � � 	 
 � � � � 	 � � 
 � � � � � � � � 
 � � � 	 �
� 
 � � 
 � � � 	 �

Balancing the Risks of Pain

versus Pain-relieving Drugs

� � � 
 � � � � � � � � � 	 � � 	 � 
 � � 
 � � � � � � � � � � � � � 
 �
� � 
 � � 	 � � � � � � � � 	 � 
 	 � � � � 
 
 � 
 � � � � � 	 �
� � � � 
 � � � � � � � � 	 � 
 � � � 	 � 
 � � 
 � � � 	 
 � �
� � � � � � � 	 
 � � 
 � � � 
 � � 4 � � � 
 � � � � � � � � � � �
� 
 	 
 � � � � 	 � � � � 
 � 	 
 
 
 � � � � � 
 � 	 � � � 
 �

 � � � � � � � � 
 � � 
 � � 
 � � 
 � 
 	 � � 
 � � � � � � �
� 	 � � � � 
 � � � 	 � � � 
 � 
 	 � � � � � � � � 
 � � � � � � �
� � 
 ! 
 � � � � 
 � � 
 � � � � � � � � 	 � � � � � 	 � � � 	 


� � � � � � � � � � 
 � � � � � � � � � 
 ! 
 � � � 	 
 � � �
� � 
 � � � � � 
 	 
 � � � � 
 � 	 �

1 = > ? @ A r
B C D E F G H B I J K L M N B I

O N C O L O G Y



P
� � �

r
� � � � � � 	 � 
 � � 
 � � � 
 � �

O N C O L O G Y

� � � � � � � � � �

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

4 9 $ # " � & 9 $ # " ? 0 & < # * , # � . @ 0 � � � � �  ! � " # $ � A % B  * � " + � $ * � C . 7 " ) ( � B * ! . ) *  B 7 * � " + ! � (  � � " �  * B 7 $ ! , / @ / ! ) ) " � * ! % 1 2 ' 3 % 4 ' � 4 ' D D /E # $ � � � ) ( � � F & G � $ � � ! H & I , � �  6 & � � ( ! � J  ( � " ! * + . � � K ) ( +  * B 7 ( L � + * ! * � . , � $ ) " ! ( � $ � L - ( + � *  $ � � " + � , $ � � �  ! � " # $ � A % B  * � " + � $ * � C . 7 " ) ( � B * ! . ) *  A
B 7 * � " + ! � (  � � " �  * B 7 $ ! , / @ ! ) ) " � * ! % 1 2 2 3 % E > � 2 4 D /M = $ + + * N F & 0 $ � � � ) ( � � F & = * � � � � � @ & � � ( ! � � � � " + $ C ! � B  * � " + � $ * � * - $ � � �  ! � " # $ � A ' C . 7 " ) ( � B * ! . ) *  B 7 * � " + ! � (  � � " �  * B 7 $ ! , � G * ! � * - L  ( � " ! * + . � � A

) ( +  * B 7 ( L � + * ! * � . A , � $ ) " ! ( � $ � L - ( + � *  ( � � � " ) *  � � +  * , $ , - ( + � *  A ( ! B 7 ( / � ! * * � % 1 1 > 3 D M � 5 > E 1 /
' H " C  ( ; � + H � & < B  $ L L , H G & ? ( � � $ + # @ F & G * �  $ + # ? 0 � = $  + " ! ( � $ � L 7 " ) ( � B �  $ B 7 �  ( ! L  ( � " ! * + . � � , , . � � 7 � , $ � � ( � � , � +  � � � � " ) *  � � +  * , $ , - ( + � *  

( ! B 7 ( / O  * + N ( � ! F + ( � < + $ P < F % 1 1 > 3 2 D � ' D M 2 /
D H Q � " @ R & < �  C * " , � # H & � ( � + 7 (  � H � � G � ! � ( , � * - � " ) *  � � +  * , $ , - ( + � *  C . 7 " ) ( � B * ! . ) *  B 7 * � " + ! � (  ! � " # * + . � � , / � ! * * � % 1 1 > 3 D ' � % E > M /

2 � + 7 $ � * , � R & S (  ( N & I 7 � ( ? � G � + * ) C $ � ( � � L  ( � " ! * + . � � + * ! * � . A , � $ ) " ! ( � $ � L - ( + � *  ( � � ! $ B * B * ! . , ( + + 7 (  $ � � ) ( $ � � ( $ � � 7 � B 7 � � * � . B � * - ( � � , " B �  * T $ � �
( � $ * � L � � �  ( � $ * � C . � � " �  * B 7 $ ! , / � � - � + � ! ) ) " � * ! % 1 1 > 3 M 2 � % ' E D

1 H � = ( ) B ? ? & H � ) ! $ � L G S � O * , � �  ( " ) ( � $ + ) " ! � $ A , . , � � ) *  L ( � - ( $ ! "  � / @ F ? F % 1 2 2 3 5 ' > � M 4 > /
% > 9  ( + � . @ � & U ( � L R & S � , , � J H � F � � $ A + ( + 7 � + � $ � K 9 N U ) * � * + ! * � ( ! ( � � $ C * � $ � , B  � ; � � � , � B � $ + , 7 * + # � "  $ � L ! � � 7 ( ! L  ( ) � � L ( � $ ; � , � B , $ , / N ( � "  �

% 1 2 D 3 4 4 > � ' ' 5 /
% % S ( . � ! ! : F � : ; $ � � � + � � 7 ( � � " ) *  � � +  * , $ , - ( + � *  7 ( , ( � $ ) B *  � ( � �  * ! � $ � ( � � $ A C ( + � �  $ ( !  � , $ , � ( � + � / @ ! ) ) " � * ! % 1 2 1 3 % E 4 � 5 2 1 E /
% 5 : + 7 � � � ( + 7 �  � & U ( ! # 6 & ? ( � � � ! H N & �  ( ) ) �  O S � G � V " $  � ) � � � * - � � � * L � � * " , � " ) *  � � +  * , $ , - ( + � *  K + ( + 7 � + � $ � - *   � + * ; �  . -  * ) � T B �  $ ) � � � ( !

B �  $ � * � $ � $ , / @ � ) ) " � * ! % 1 1 > 3 % E M � 4 D ' 5 /
% 4 = * " L 7 H � � : � " + ( � � � 7 � B 7 ( L * + . � � / �  @ / < "  L % 1 1 % 3 D 2 � % /
% E J (  ) ( � G H & � ( + * C , � F & = ! (  # < = & G ( " ! � � H S � � + � ! ! , � $ ) " ! ( � *  . - ( + � *  W C 5 $ � � �  - �  * � X - " � + � $ * � , ( , ( , � + * � � , $ L � ( ! - *  $ � � �  ! � " # $ � A 5 B  * � " + � $ * � C .

) ( � "  � ) "  $ � � 9 + � ! ! , / O  * + N ( � ! F + ( � < + $ P < F % 1 2 D 3 2 E � D ' 5 E /
% M S � $ � � � ! U O & < ( � $ + # ? H & S * ! ( � ( . � @ & � � ( ! � G � + $ B  * + ( ! � T B  � , , $ * � * - $ � � �  - �  * � L *  $ � � �  ! � " # $ � A E � "  $ � L � 7 �  � , * ! " � $ * � *  B  * L  � , , $ * � * - ) "  $ � �

! � $ , 7 ) ( � $ ( , $ , � : ; $ � � � + � - *  � T B ( � , $ * � * - � $ , � $ � + � 7 � ! B �  9 + � ! ! , " C , � � , / @ : T B ? � � % 1 2 1 3 % ' 1 � M 1 /
% ' 6 * * � @ @ & G * �  $ + # ? 0 & I 8 ? ( 7 * � . @ � & ? ( � � $ + # @ F � � ) B ( $  � � B  * � " + � $ * � * - $ � � �  ! � " # $ � A 5 � F - " � � ( ) � � � ( ! $ ) ) " � * ! * L $ + ( ! � � - $ + $ � � + . $ � B ( � $ � � � , Y $ � 7

) ( Q *  C "  � , / F � � < "  L % 1 2 E 3 5 > > � 4 % % /
% D = $ * C ( � " N & 6 � ! � � � & �  " L �  J & � � ( ! � H � - � + � $ ; � 9 + � ! !  � , B * � , � � * O S F ( � � ) $ � * L � � $ + ) * � * + ! * � ( ! ( � � $ C * � $ � , $ � ) ( ! � 7 * ) * , � T " ( ! , Y $ � 7 ( + V " $  � �

$ ) ) " � * A � � - $ + $ � � + . , . � �  * ) � ( � � $ � , $ � ; $ �  * + *   � + � $ * � C . $ � � �  ! � " # $ � A 5 / @ / = ! $ � / � ) ) " � * ! % 1 2 4 3 4 � 4 4 5 /
% 2 ? * , , N ? & J * " L 7 H � & @ *  � ( � F 0 & � � ( ! � 9 � ) B *  ( ! + *   � ! ( � $ * � * - $ ) B ( $  � � $ ) ) " � �  � , B * � , � ( - � �  � 7 �  ) ( ! $ � Q "  . Y $ � 7 , " , + � B � $ C $ ! $ � . � * $ � - � + � $ * � $ � (

) "  $ � � ) * � � ! / < "  L �  . % 1 2 2 3 % > E � 2 2 5 /
% 1 J * " L 7 H � & ? * , , N ? & @ *  � ( � F & � � ( ! � G � + * ) C $ � ( � � $ � � �  ! � " # $ � A 5 W  7 ! 0 A 5 X $ ) B  * ; � , $ ) ) " � �  � , B * � , � ( � � 7 * , � � � - � � , � � * , � B � $ + + 7 ( ! ! � � L � $ � � 7 �  A

) ( ! ! . $ � Q "  � � ) $ + � / < "  L �  . % 1 2 2 3 % > E � 5 1 5 /5 > S *  L ( � O J & ? ( � � $ + # @ F & H " C  ( ; � + H � & G * �  $ + # ? 0 � : - - � + � * - ! * Y � * , �  � + * ) C $ � ( � � $ � � �  ! � " # $ � A 5 B ! " , $ � � * ) � � 7 ( + $ � * � ) *  � ( ! $ � . ( - � �  , � B , $ , $ � (
) "  $ � � ) * � � ! / �  / @ / < "  L / % 1 1 > 3 D D � E > % /5 % F � ( � � � @ < � 9 7 � , �  � , ,  � , B * � , � � * , "  L $ + ( ! �  ( " ) ( � U  * ) B 7 . , $ * ! * L $ + ( ! C ( , $ , � * � 7 �  ( B � " � $ + $ ) B ! $ + ( � $ * � , / O  * L U * * � N " �  < + $ % 1 2 ' & % > � ' D A % 4 5 /5 5 � " , � � + * ; F 6 & G ( C $ � � < � < �  � , , *  A $ � � " + � � ( ! � �  ( � $ * � , * - $ ) ) " � � - " � + � $ * � � ) � + 7 ( � $ , ) , ( � � $ , , " � , / � � � / F  + 7 F ! ! �  L . � ) ) " � * ! % 1 1 E & % > M � % > D A % 5 % /5 4 6 * * � - = @ � F � � Y , �  ( � � L . - *  �  � ( � ) � � � * - $ � - ! ( ) ) ( � *  . B ( $ � � B  � ; � � � $ * � *  � ! $ ) $ � ( � $ * � * - + � � �  ( ! , � � , $ � $ � ( � $ * � / H  " L , % 1 1 E & E D W , " B B ! / M X � % A 1 /5 E R ( # , 7 9 0 � N � Y 7 *  $ � * � , $ � * "  " � � �  , � ( � � $ � L * - � 7 � , B $ � ( ! B 7 . , $ * ! * L . ( � � B 7 (  ) ( + * ! * L . * - B ( $ � B  * + � , , $ � L / < � ) $ � / I � + * ! / % 1 1 4 & 5 > � ' A % 2 /5 M ? (  � $ � S F & � ( , C ( " ) F � & � Y $ ( � J = � � ( ! � 0 � " # * �  $ � � � ( � � B  * , � ( L ! ( � � $ � , � � , $ � $ � ( � $ * � * - + " � ( � � * " , 7 $ L 7 A � 7  � , 7 * ! � = A ( � � F A � � ! � ( ) � + 7 ( � * � * + $ A
+ � B � *  , $ � � 7 � 7 ( $  . , # $ � * -  ( � 7 $ � � ! $ ) C , / N � "  * , + $ � � + � % 1 2 D & 5 5 � ' M % A ' M 1 /5 ' : ! ! $ , N � & H " - - $ � J O & R * " � L ? G & 6 � B , $ + S 9 � 9 7 � � - - � + � , * - % ' & % ' A � $ ) � � 7 . ! O J : 5 ( � � B 7 * , B 7 * � $ � , � �  ( , � $ � 7 $ C $ � *  , * � + * � F C ! ( , � * L � � $ +  � , B * � , � ,
( � � N � + . � * � * T $ + ( + � $ ; $ � . * - ) * " , � , B ! � � � + � ! ! , / @ 0 � " # * + . � � � $ * ! % 1 1 > & E D � 4 D % A 4 D D /5 D 0 � " � L � S � � � 7 $ C $ � $ * � * - 7 " ) ( � N � + � ! ! ( � � 0 F � + � ! ! + . � * � * T $ + $ � . ( � � � $ - - �  � � � $ ( � $ * � C . A O J : 5 / = � ! ! � ) ) " � * ! % 1 2 1 & % 5 4 � 4 2 E A 4 1 M /5 2 G * $ � � � ? & �  * , � * - - @ & ? ( ! � H � � � ) ) " � * ! * L . / 4  � � � / ? * , C . & < � / 0 * " $ , & % 1 1 45 1 < + 7 Y � $ � �  F & U � $ L � P & U * � � ( � ( F � � ( ! � � � � �  ! � " # $ � A % � � 7 ( � + � , B ( $ �  � - ! � T � , / ? � � $ ( � $ * � � 7  * " L 7 $ � +  � ( , � � B  * , � ( L ! ( � � $ � : 5 ! � ; � ! , / F L � � � , F + � $ * � ,

% 1 2 2 & 5 M � 5 E ' A 5 M % /
4 > 6 ( � # $ � , 0 G & J * � 7 ! �  0 : & G � ! � * � @ � � � ( 7 � ! * + # ( � � * - $ � � �  ! � " # $ � A % $ � � " + � � 7 . B �  � 7 �  ) $ ( C . , " C � $ ( B 7  ( L ) ( � $ + ; ( L * � * ) . � � ; $ � � � + � - *  ; ( L ( ! ) � � $ A

( � $ * � * - $ ) ) " � � A C  ( $ � + * ) ) " � $ + ( � $ * � / N � "  * , + $ 0 � � � % 1 1 M & % 2 4 � 5 D A 4 % /
4 % 6 ( � # $ � , 0 G & 6 $ �  � � ! ( # : O & J * � 7 ! �  0 : � � ( ! � = 7 (  ( + � �  $ � ( � $ * � * - + . � * # $ � � A $ � � " + � � 7 . B �  ( ! L � , $ ( / �  ( $ � G � , % 1 1 E & ' M E � % M A 5 ' /
4 5 O * ! ! * + # G : & 0 * � � * ; ( / : & < � ( � - *  � < H � ? � + 7 ( � $ , ) * - , "  L $ + ( ! , �  � , , $ ) B ( $  ) � � � * - 7 " ) ( � B �  $ * B �  ( � $ ; � � ( � "  ( ! # $ ! ! �  + � ! ! + . � * � * T $ + $ � . / F  + 7 < "  L

% 1 1 % & % 5 ' � 4 4 2 A 4 E 5 /
4 4 O * ! ! * + # G : & 0 * � � * ; . / : & < � ( � - *  � < H & G * ) , � ( 7 ! ? � : - - � + � * - , "  L $ + ( ! , �  � , , * � ) "  $ � � � ( � "  ( ! # $ ! ! �  + � ! ! + . � * � * T $ + $ � . / @ � ) ) " � * ! / % 1 2 D & % 4 2 � % D % A

% D 2 /
4 E 0 � � � (  � G 6 @ & < 7 � � � * � � � & � *  � * � � ( F � � ( ! � 9 7 � $ � - ! " � � + � * - , "  L $ + ( ! * B �  ( � $ * � , * � + * ) B * � � � � , * - � 7 � 7 " ) ( � $ ) ) " � � , . , � � ) / �  @ < "  L % 1 2 M &

D 5 � D D % A D D ' /
4 M 9 � � � � , � � : � � ) ) " � * ! * L $ + ( ! ( , B � + � , * - ( � ( � , � 7 � , $ ( ( � � , "  L �  . Y $ � 7 , B � + $ ( !  � - �  � � + � � * N � + � ! ! , / H ( � ? � � � " ! ! % 1 2 1 & 4 ' � 5 ' 4 A 5 2 % /
4 ' O ( L � J J & � � � A : ! $ . ( 7 " < & 0 $ � C � , # $ � � @ = � 9 7 �  * ! ! * - 0 J 0 K N � + � ! ! , $ � , "  L �  . A $ � � " + � � B  * ) * � $ * � * - ) � � ( , � ( , $ , ( � � $ � , ( � � � � " ( � $ * � C . ) *  B 7 $ � � /

�  ( $ � � � 7 ( ; � ) ) " � & % 1 1 E & 2 � 5 E % A 5 M > /
4 D 9 � � � � , � � : & �  $ � # ! * ; ? ? & = 7  $ , � � � , � � N @ � � ( ! � N ( � "  ( ! # $ ! ! �  + � ! ! ( + � $ ; $ � . ( � � ! . ) B 7 * + . � � - " � + � $ * � � "  $ � L ( � � ( - � �  + *  * � (  . (  � �  . C . B ( , , L  ( - � A

$ � L $ �  � ! ( � $ * � � * � 7 � � � � * +  $ � � , �  � , ,  � , B * � , � / F � � , � 7 � , $ * ! * L . % 1 2 D & ' D � M 5 4 A M 4 4 /
4 2 = * ! ( + + 7 $ * 9 F & R � ( L �  ? O & S $ ! � � C  ( � � � 0 6 � O �  $ * B �  ( � $ ; � $ ) ) " � * A ) * � " ! ( � $ * � $ � + ( � + �  , "  L �  . / F ) @ < "  L / % 1 1 E & % ' D � % D E A % D 1 /
4 1 Z * ! ! �  ? & S � " ) ( � � P & � � � � ! �  ? � � ( 7 H � B  � , , $ * � * - � * � A ( � ( B � $ ; � $ ) ) " � $ � . ( - � �  , "  L $ + ( ! , �  � , , � � � - ! " � � + � * � ) � � ( , � ( � $ + , B  � ( � / � � ; ( , $ * � ? � � ( , A

� ( , $ , % 1 2 1 & 1 � E ' A ' 2 /E > J *  � � ! # : & 6 $ ! �  * " � G S & I # " ) "  ( � � � ( 7 G * ! � * - N � + � ! ! , $ � � 7 � + * � �  * ! * - ) � � ( , � ( � $ + , B  � ( � ( � � L  * Y � 7 * - � " ) *  + � ! ! , $ � ) $ + � / � � � / @ = ( � + �  
% 1 2 5 & 4 > � % > D A % % 5 /E % < ( C ( 9 ? & F � � $ # ( � � $ � � , 9 J � H � +  � ( , � �  � , $ , � ( � + � � * $ � �  ( ; � � * " , � " ) * "  A + � ! ! + 7 ( ! ! � � L � � "  $ � L  � - $ + " ! * � � � * � 7 � ! $ ( ! � � B  � , , $ * � - * ! ! * Y $ � L , "  L �  . / �  @

= ( � + �  % 1 D ' & 4 E � 4 2 % A 4 2 1 /



1
� � � � �

r
� � � � 	 
 � � � 
 � � � � � �

O N C O L O G Y

4
� �

a � � � � � � � � � � � � �  ! " � � " # � � $ % � � � & � � � � � ' � � � ( � � $ ) � � � ( $ � % ' $ � " � " # ' � � ' % � � $ � � * $ % + " � � + , " � � - � � � $ � - . � � ' � � � � ( $ - / 0 1 2 � 3 4  1 2 / 5 1 2 0 -6 7 8 � � 5 9 � � : � ) % ; � < � * � = =  > ) � � � ? � ? " � ( ( � ( ( + � � $ " # � � $ % � � � & � � � � � ' � � � � ' $ � ? � $ : � � � � $ ( - < � " * - � � % � " � � � " ' � � � � + + % � " � / 0 0 � � 4  / 0 0 5 � / 6 -6 6 8 � � 5 9 � � : � ) % ; � @ � � + � : � ! � A � � , � ( & � � � � . � $ � ) ; $ � � ( ( � � ' � � � ( � ( + � $ � ( $ � $ � ' ( B � � � � " # � + � + + � � : $ % + " � � � � � $ (  9 ? � � � � ' � # " � + � � � � $ � " � , : $ ) �
� + + % � � ( : ( $ � + - 8 � � � � 8 � ) � ? - � + + % � - / 0 0 / � 4  / 0 7 5 � 2 4 -6 4 � � � � � � � ; ' ) � � � � � � C  9 � ) � � ' � + � � $ " # $ % + " � + � $ � ( $ � ( � ( � � � ( % B B � � ( ( � " � " # � � $ % � � � & � � � � � ' � � � � ' $ � ? � $ : , : B 5 � ( $ � � � � " � $ � � � $ + � � $ - � - � + + % � " � -

/ 0 1 � � / 7 2  0 D 6 5 0 1 2 -6 3 < " � � " ' & ! 9 � 8 � , ' " ' & = � � ! " + ( � � ) � C C � � � ( ) � " & � E  ; % � * � ' � � ( $ � � ( ( 5 + � � � � $ � � ( % B B � � ( ( � " � " # + % � � � � � � $ % � � � & � � � � � ' � � � ' : $ " $ " F � ' � $ : - . � � ' � � ! � ( �
/ 0 1 6 � 6 6  7 1 1 1 5 7 1 0 / -6 D ; � � " C � � � ( ( � # # � C  . � � � 5 + � � � � $ � � � � � ) % + " � � � � + + % � � � � ( B " � ( � ( $ " $ " $ � � ) � B � � B � � ' � + � � $ % � � � � ( B � � � � " � * � � � � � � � � � � ( $ ) � ( � � - G ' $ � G � � � ( $ )

; ' � � � / 0 0 2 � 7 6  � 6 / 5 � 6 1 -6 1 H " " � # . � � . ) " � * C  < � � � + B $ � ? � � � � � * � ( � � 5 5 $ � � � $ � � * B " ( $ " B � � � $ � ? � B � � � , : B � � ? � � $ � � * $ ) � � ( $ � , � � ( ) + � � $ " # ' � � $ � � � ( � � ( � $ � I � $ � " � - G � � ( $ ) G � � � *
/ 0 0 7 � D D  7 3 � 5 7 D 0 -6 0 G � � � � E � ; � ; � B B � � H = � G : � ( � � : 5 = � � � � G  ! � � � " + � I � � $ � � � � " # � � � $ � � : � G � � � ( $ ) � ( � � � � B � � $ � � + , � , � � ( % � � � � * " � � * ( % � * � � :  � # # � ' $ ( " � $ ) � ( $ � � ( (

� � ( B " � ( � - A � � ' � $ / 0 1 D � /  � 6 7 5 � 6 D -
4 2 > " � � � ( � � 9 � H � ) � * � � � � .  � � # � % � � ' � " # 9 F $ � � � % � � � � � � * � � � � � � G � � � ( $ ) � ( � � " � � � $ % � � � & � � � � � ' � � � � ' $ � ? � $ : � � � � : + B ) " ' : $ � ( % , B " B % � � $ � " � � � B � $ � � � $ (

% � � � � * " � � * ) : ( $ � � � ' $ " + : - 8 � - � - G � � � ( $ ) - / 0 1 1 � 3 2  4 2 2 5 4 2 -
4 / . % ( ' ) � � � � ! � � C " � � � � . = � � " J � � � . � C ' G � � � � . ;  < " ( $ " B � � � $ � ? � B � � � � � � B % � + " � � � : ' " + B � � ' � $ � " � (  . " + B � � � ( " � " # $ ) � � � � � � � * � ( � ' � � * � + � � ( - 8 � -

� - ; % � * - / 0 1 4 � D �  6 0 4 5 6 0 1 -
4 � � � � ( $ 9 � 9 � $ � � H � . " ) � � � $ > � $ � �  � + + % � " B � " $ � ' $ � ? � � # # � ' $ ( " # ' : ' � " " F : * � � � ( � � � ) � , � $ � " � � � B � $ � � � $ ( J � $ ) + � K " � ( % � * � ' � � $ � � % + � - � - > � � % + � / 0 0 2 �7 2  1 5 / 1 -
4 7 L � ) � � 8 � E � ) � � $ �  � " � 5 ( $ � � " � � � � � � $ � 5 � � # � � + + � $ " � : � � % * (  � � $ � " � � � � # " � % ( � � � ( � ? � � � B " ( $ " B � � � $ � ? � B � � � - 8 � - � - G � � � ( $ ) / 0 0 / � 3 3  D 2 7 5 D / � -
4 6 . " % ( � � ( C - G ' % $ � B " ( $ " B � � � $ � ? � B � � � � <  7 D 4 - � � H � � � < � C � � I � & ! - M � � ( N > � F $ 8 " " & " # < � � � � 7 � � � � - . ) % � ' ) � � � A � ? � � * ( $ " � � � 9 � � � , % � * ) - � / 0 0 6 -
4 4 @ � � * � � C 9 - . " � � ' ' ) � " > G -  9 # # � ' $ " # + " � B ) � � � " � * � " J $ ) " # + � $ � ( $ � $ � ' ' " � " � ' � � ' � � � � ? � ? " - G � ' ) ; % � * / 0 0 / � / � 3  6 4 6 5 6 4 3 �
4 3 � � � I , � � * O � C % � $ � % * ) C � 8 � � $ I G �  . ) � " � � ' B � � � � � � � + + % � � $ :  C " � " � � % � " B � $ ) : � � $ � � ( � + + % � � � � ( B " � ( � ( � � � � $ ( - < � � � / 0 0 6 � 4 0  � / 0 5 � � 4 �
4 D 8 � : � � 8 C � L � % ( ( � � ; � � � � � � � � � I C � � � ? � � A  C " � B ) � � � � � ) � , � $ � " � " # � : + B ) " ' : $ � � ' $ � ? � $ : � ( + � � � � $ � � , : � � " B � " � � � � B � � � � � $ + � ' ) � � � ( + - � � % 5

� " B ) � � + � ' " � " * : � / 0 0 2 � � 0  7 3 0 5 7 D 6
4 1 A � J � ( � H � ; ) � ? � $ @ � > � � + � � = H � $ � � - ; $ � � ( ( � � � + " � B ) � � � � # # � ' $ ( % � ? � ? � � " # � � $ ( ' ) � � � � � * � � J � $ ) � + � + + � � : � ( ' � $ � ( $ % + " � M C G > / 7 D 3 � 8 N - � � $

� + + % � . � � � = � " J $ ) ! � * % � / 0 1 6 � 7  6 7 5 4 2 -
4 0 � � � � � � L P � � % ' ) ( 8 G  G + � ' ) � � � ( + " # � ' $ � " � # " � + " � B ) � � � 5 � � � % ' � � � + + % � " ( % B B � � ( ( � " �  ' " � $ � ' " ( $ � � " � � + � � � � $ � ( + " � B ) � � � 5 � � � % ' � � ( % B B � � ( ( � " � " #

� � $ % � � � & � � � � � ' � � � � ' $ � ? � $ : - � < ) � � + � ' " � 9 F B > ) � � / 0 0 6 � � D 2  / / � D 5 / / 7 7 -
3 2 � � � � ( J � ' & < L � H � � @ � = � � � � � L G � $ � � ! � + " $ � $ � ( ( % � � � K % � : B � � + � ( ) � B � $ " ' : $ � ( # " � � � $ � � ' " F � � � ( : � $ ) � ( � ( - � ; % � * ! � ( 4 D  � 2 4 5 � / / � / 0 0 6
3 / Q � ' ' � � � � " G A � . " % � � $ A .  � " � + � � � � 5 � � � % ' � � B � � � � � $ � * " � � I � ( $ ) � � � ? � � " B + � � $ " # " B � � $ � � � B � � � � � ' � � � $ ) � � � $ - � � % � " ( ' � A � $ $ - / 0 0 7 � / 3 /  / 0 4 5 / 0 1 -
3 � ; � ' � � � " $ � < � C � � # � � � � 8 � 8 � � � ' ) � C � < � � � � � � G 9  � � $ � � + � $ $ � � $ , % $ � " $ ' " � $ � � % " % ( � � � ( ' � B � , � � # " " $ ( ) " ' & ( $ � � ( ( � # # � ' $ ( � + + % � � � � ( B " � ( � ( � � �

� + + % � " ' : $ � , � $ � 5 � � � " � B ) � � ' " � ' � � $ � � $ � " � ( � � $ ) � � � $ - 8 � � � � 8 � ) � ? � + + % � / 0 0 6 � 1  � 4 / 5 � 3 2 -
3 7 ; ) � ? � $ @ � > � � + � � = H � A � J � ( � H � $ � �  9 # # � ' $ ( " # # " " $ ( ) " ' & ( $ � � ( ( � � � + " � B ) � � � " � � � $ % � � � & � � � � � � : + B ) " ' : $ � ( � � � � $ (  ( $ % � � � ( " # $ " � � � � � ' � � � � ' � " ( ( 5

$ " � � � � � ' � - 8 � � � � ! � ( / 0 1 3 � 7 D �  7 1 � 5 7 1 4 -
3 6 . � � � & � H � ; � � ( E A  P B � " � � ( � ' ) � " � � ' B � � � � � � � $ ) � � � J - � < � � � ; : + B $ " + C � � � * � / 0 0 7 � 1  � 0 D 5 7 2 4 -
3 4 A " ' & J " " � A A � ; � � , � � $ A � � � � � ( ) � � � C � $ � ) C " � B ) � � � 5 � � � % ' � � � � ' � � � ( � ( � � � � 5 ? � ? " � � $ � , " � : � � ( B " � ( � ( - 8 � � � � 8 � ) � ? � + + % � � / 0 0 6 � 1  � 6 5 7 3 -
3 3 � % ( ( � : � � � E � $ I ;  � � # � ' $ � " � ( � � ( % � $ � � * # � " + � � � ' " $ � ' � � � � ' $ � " �  � � B " � $ " # / 2 � ' � ( � ( - G + � C � � / 0 4 2 � 0  / 1 3 5 / 0 7 -
3 D 8 � " J � ; C � ; $ � + + � � 8 � > � � % , ! � � $ � �  � + + % � " � " * � ' � : ( # % � ' $ � " � � � ) � � " � � � � � � ' $ ( - G � ' ) � � $ C � � / 0 D 6 � / 7 6  / 2 2 / 5 / 2 2 3 -
3 1 H � , � � !  P B � " � � (  % � � � � % ( � � � � � � , % ( � � � � % * ( - < � � � � " � % + / 0 0 3 � 4 M 6 N  � 6 2 5 � 6 7 -
3 0 8 � : � � $ � O � 8 � � � $ " � 9 H � � " � � � � : � H  � + + % � " ( % B B � � ( ( � ? � � # # � ' $ ( " # ' ) � " � � ' + " � B ) � � � $ � � � $ + � � $ � � + � ' � - A � # � ; ' � / 0 1 D � 6 /  / D 7 / 5 / D 7 1 -

D 2 8 � : � � $ � O � 8 � � � $ " � 9 H � � " � � � � : � H  C " � B ) � � � B � � � � $ 5 � � � % ' � � � � + + % � " + " � % � � $ � " � � � + � ' �  $ � + B " � � � � � � � $ � " � ( ) � B ( - � < ) � � + � ' " � 9 F B > ) � � / 0 1 1 �� 6 4  0 / 7 5 0 � 2 -
D / 8 � : � � $ � O � ! " % � � , % ( ) ! 9 - ; % B B � � ( ( � ? � � # # � ' $ ( " # + " � B ) � � � B � � � � $ � + B � � � $ ( " � � � ? � ? " B � � � + � $ � � ( " # � + + % � � # % � ' $ � " � - � < ) � � + � ' " � 9 F B > ) � � / 0 0 2 �� 4 4 � 6 / 2 5 6 / 6 -
D � 8 � : � � $ � O � 8 � � � $ " � 9 H � E � � ) � � � ! � � " � � � � : � H  ! " � � " # � � � � � � � ' " � $ � ' � � � ' $ � ? � $ � " � � � $ ) � � + + % � " ( % B B � � ( ( � ? � � # # � ' $ ( " # ' ) � " � � ' + " � B ) � � � $ � � � $ 5

+ � � $ - 9 � � " ' � � � " � " * : � / 0 0 / � / � 1  7 � 4 7 5 7 � 4 1
D 7 Q � : � � � ( C 5 A � ; � � � $ C � L � ( # " � * � ( 8 � ! " % ? � � F 8  9 # # � ' $ ( " # + " � B ) � � � " � $ ) � B � $ ) " * � � � ( � ( " # + % � � � � � � � � � � � � $ � " 5 ? � � % ( � � # � ' $ � " � - � < ) � � + � ' " � 9 F B

> ) � � � / 0 0 4 � � D �  6 0 1 5 4 2 6
D 6 9 � ( � � ( $ � � � > E R P B � " � � ( ( � � ( � $ � I � $ " � � � " * � � " % ( � � � � F " * � � " % ( , � ' $ � � � � � � � # � ' $ � " � - � � 7 � � G � � % � � ; : + B " ( � % + " � G � L ; � L � % * ( " # G , % ( � � � � $ ) �

� � % � " � + + % � � G F � ( G , ( $ � � ' $ � " - / D � � " ? � + , � � 0 5 / / � ; � � L � � * " � . G
D 4 H � � � K � + ( H � ! � ' � E . � H � , � � ! �  � " � B � B $ � � � " B � " � � (  � � ? � ? " � # # � ' $ ( " � $ ) � � + + % � � ( : ( $ � + - � � $ � � ( $ L � % * G , % ( � ! � ( C " � " * � ; � � � / 0 0 / � / 2 4  6 2 6 56 2 D
D 3 A � � � � � E C � S % � ( $ � 9 � ; ) � � B 8 C  9 F B � � ( ( � " � � � � # % � ' $ � " � " # B � " 5 � � & � B ) � � � � G + � ( ( � � * � � � � , " � % ' � � � ' � ' � � � � + % � � � � # � $ � � $ ) : + " ' : $ � ( - 9 � � " ' � � � " � 5

" * : � / 0 0 3 � / 7 D  1 4 D 5 1 3 7
D D A � � � � � E C � S % � ( $ � 9 � ; ) � � B 8 C  C � $ � � & � B ) � � � � 5 ' " � $ � � � � � * B � B $ � � � ( � � ' " � � � , : B � " � � & � B ) � � � � G + ! � G � F B � � ( ( � � � � � ' $ � ? � $ � � + % � � � � $ ) : + " 5

' : $ � ( � � ) � , � $ $ ) : + " ' : $ � B � " � � # � � � $ � " � - � � + + % � " � � / 0 0 4 � / 4 6  4 2 6 0 5 4 2 3 2
D 1 < � � � � � G 9 � C � � # � � � � 8 � = � � � % ' ' � � � ; � ' � � � " $ � <  > ) � , � $ � � � � " � B ) � � � � ) � , � $ � " � " # + � $ " * � � 5 � � � % ' � � ( B � � � " ' : $ � B � " � � # � � � $ � " � � ( + � � � � $ � � , : ' � � $ � � �

� � � B � � � B ) � � � � B � � � ' � � � � T � % $ " ' � � � � � # # � ' $ ( " # $ ) � " B � " � � - � � � % � " � + + % � " � � / 0 0 4 � 4 1  D / 5 D 3
D 0 L J " � & � � ; � � C � � & � ( ; � ; + � $ ) � 9  ! � ( B " � ( � 5 � � B � � � � � $ ? � � ( % ( � � ( B " � ( � 5 � � � � B � � � � � $ B � � ( � � $ � $ � " � " # ' " ' � � � �  � � # # � � � � ' � ( � � $ ) � � � $ ) � � � # # � ' $ ( " # $ ) �

� � % * - < ( : ' ) " B ) � � + � ' " � " * : M 8 � � N � / 0 0 4 � / / D  � 3 � 5 � 3 3
1 2 L J " � & � � ; � � < " � � � � " A � � ; + � $ ) � 9  � + B " � $ � � ' � " # , � ) � ? � " � � � ' " � $ � " � ( � � $ ) � � � � � : ( � ( " # " � * " � � * � ? � � $ ( - � � L G ! � ( C " � " * � ; � � � / 0 0 � � / � 6  / D 7 5 / 1 1


