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TGN1412 �H I 
ì �¼�g �Ä�E�x 
Æ�D
† �i �l �h �T �•
�Ò�^ �ˆ 
Q�Þ�Ê�« �é �Æ�ç �Å�. �– �; 
¶ �» �U�� �� �+ 
Æ
¶

�y �y �Ÿ
Q	Ø�C�w�_ �€ �` �• �y �Ÿ	š �¼�g �x �6 �ß �› �A�b �”
�y
�y �y �y �y �y �y NPO �O
� �©�� �Ï �´ �å �ï �µ �· �ï �» �” �¢ �� �w�½�£ �¿ �« �£ �y �y 
¿ �y �y �á �à

�y �ó �� �p 3 �D 13 �Ô�z �Ÿ	š �¼�g �w�† 
¶ 
Q�z �Z �€ �0 	Å	� �w�- �¢ �› �ß �Q�” �O�Q�p �Ã�Š�o 
� �� �s �Ä�E�U
C
\ �` �h �\ �q �U
15 �Ô�C�“ �^ �• �h [1,2]�{ �Î �Ä�p �x 
¶ �X	s �Š�o �q �^ �• �” 
ú �í �U�– �; �^ �• �h �Ÿ	š �¼�g �¢ �H I 
ì �¼�g �£ �p �z �Ó�å �³ �” �Ø�U
�– �; �^ �• �h �� 
� �x �Ÿ	× �s �T �l �h �U�z �¼�g 
ú �í TGN1412 �U�– �; �^ �• �h 18 �@�T �’ 40 �@�‡ �p �w�H�Á�Ø�å �ï �Â�Ÿ�ž ��

� 
¶ �» �U�z �Ú�™�T �’ 
¶ 
� �w�ç �ˆ �• �z �u �� �É�› 
Ì �Q�z 1 �Ì �� �™�t �x �� �� �+ 
Æ
¶ �w�h �Š ICU �t �Ö�Ã�z 
¶ �» �t 
� �» �õ �>

÷ �” �U�m�Z �’ �• �h �{ �� �D 19 �Ô�q �O�z 6 
� �¤ 4 
� �x �™�Ý�U	Z �o �V�o �O�j 3 
� �x 
� �» �õ �> 
÷ �” �U�x �c �^ �• �h �U�z �’
�” �� 
� �x �s �S
ž �A�s 	Ý�6 �p �K�“ �z �O�j �� 
� �x �™�Ý�U�s �X	O�ž �s 	Ý�6 �U�� �M�o �M�” �q �M�O[3]�{ �� �• �T �t �¼�g �¤ �­ �w
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�x �¼�g �î �ª �w	• �Ý�› 	� �“ 	« �` �h [2]�{
�y
TGN1412 �q �x
�y �\ �w�¼�g �t �– �; �^ �• �h 
ú �í TGN1412 �x �z CD28-SuperMAB �q �‹ �z �y �• �” �{ 	H�R�w�Þ�Ê�« �é �Æ�ç �Å�. �x �o �  �p T
�I �T �› �Æ
Q�= �p �V�s �M�U�z TGN1412 �x �z �\ �• �o �  �p T �I �T �› �Æ
Q�= �^ �d �O�” �\ �q �T �’ �z superagonistic anti-CD28
antibody (�Ò�^ �ˆ 
Q�Å CD28 �Å�. �‹ �` �X�x �z CD28 superagonists)�q �z �y �• �o �M�” [4]�{ �\ �w�h �Š�z B �I �T 
Q�« 
Q�æ�ï
�Í 
Q
( �B
´ �• �z �« 
Q�� 
…�æ�¢ �Ú�½�w�Ï �• �; �q �` �o �‰
C�^ �• �m�m�K�l �h 
ú �í �p �K�” [5]�{ �Å�  �À�w TeGenero Immuno
Therapeutics �þ �U�‰
C�` �z 
a �� 
b 
� �x Boehringer-Ingelheim �þ �U�r �p �b �” �q �w�� �ÿ �U�¦ �˜ �^ �• �o �M�h [6]�{
�y �Š
ú �í �x �z 2005 �å �� �D�z �$ 	- �©�� 
¼�Á �¢ EMEA�£ �T �’ �¦ �” �Ñ�• �ï �~ �Å�å �¿ �¬ �¢ �1 	—�� �£ �w�¦ �� �› 	! �Z [7] �z �ˆ

ú �Þ�Ã�ç �p �¶ �` �M�' �w�~ �Ï �• �®�L �› �Ô�` �î �r �^ �d �h [4]�\ �q �T �’ �z �‰
C�U�G�M�t �8 �4 �^ �• �o �M�h [4]
ú �í �p �K�l �h �{

�^ �; �; 	‚
1)superagonistic anti-CD28 mAb �w�^ �; 
æ�•
T �I �T �U	G
ü �Æ
Q�= �^ �• �” �t �x �è 	× �z signal-1 (T cell antigen receptor�• T �I �T �Å�j 	! �0 �. TCR)�q signal-2 (co-

stimulation�• �4 	• �—�9 )�U
ž �A�p �K�” �{ Signal-1 �x TCR �q �z �Å�j �� �Ô�I �T �¢ APC�£ �w�I �T 
¯ �Ø�t �� �Ô�^ �• �h �Å�j �…
�" �w�Ö�Ó�» �  �Å�q MHC�¢ Major Histocompatibility complex :MHC�£ �q �w
ì �“ �^ �; �p 
\ �a �” �{ �7 	s �t 
C�_ �^ �• �q
�O�p �‹ �7 �‹ �§ �—�s �4 	• �—�9 �› �Ô�b �w�U CD28 �p �K�” [4]�{

TCR �• �w�Å�j �…�" �Ö�Ó�» �  �Å�w�A�ù �¢ �K�” �M�x in vitro �p �x TCR �• �w anti-TCR �Þ�Ê�« �é �Æ�ç �Å�. �w�A�ù �£ �t
�‘ �“ signal-1 �U
\ 
R�^ �• �” �U�z CD28 �w�4 	• �—�9 �U�s �Z �• �y �z T �I �T �x anergy�¢ �f �w�™�† �³ �¬ �Æ�ç �U�K�l �o �‹ 
S� 
�` �s �M[8]�£ �t �� �” �T �z �ž �Ù�Ä�” �³ �µ �› 
\ �a �” �¢ 
$ �
 �� �£ [4]�{ �‡ �h �z signal-1 �U�s �X�z 	H�R�w�Å CD28 �Þ�Ê�« �é �Æ
�ç �Å�. �› �o �  �p �; �M�o �‹ T �I �T �x 
ÿ 	é �` �s �M(
$ �
 �� )�U�z anti-TCR �Þ�Ê�« �é �Æ�ç �Å�. �q �� �; �b �” �q T �I �T �U
ÿ 	é
�` �z �  �ï �» �” �é �  �©�ï 2�¢ IL-2�£ �› �ˆ 
\ �b �” �‘ �O�t �s �” �¢ 
$ �
 �� �£�{

�q �\ �– �U�z TGN1412 �s �r superagonistic anti-CD28 antibody �q �z �y �• �” �‹ �w�x �z 	H�R�w anti-CD28 �Þ �Ê�« �é
�Æ�ç �Å�. �q �x �Ÿ�s �“ �z �\ �• �o �  �p T �I �T �› �Æ
Q�= �` �¢ 
ÿ 	é �^ �d �£�z IL-2 �› �ˆ 
\ �b �” �\ �q �U�p �V�” �q �^ �• �” (
$ �
 �� )
[4]�{ TGN1412 �U superagonistic anti-CD28 antibody �q �z �y �• �” 	t �Ž �p �K�” �{

CD28 superagonists �U	H�R�w�Å CD28 �Þ�Ê�« �é �Æ�ç �Å�. �q �Ÿ�s �“ �o �  �p �^ �; �p �V�” �w�x �z CD28 
ü �  �w CÓD loop
�q �M�O
æ�• �t �A�ù �b �” �T �’ �p �K�” �q �M�O�¢ 
$ �� �£ [4]�{ �\ �w
æ�• �t �A�ù �b �” �q CD28 �w
ü �  �‚ �U 2 �A�A�ù �t �‘ �“ 
¢
	Ý
ó �ù �. �› �� 
R�b �” �\ �q �U�p �V�” �T �’ �q �^ �• �o �M�” [4]�{
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2)B �I �T 
Q�« 
Q�æ�ï �Í 
Q
( �B
´ �¢ B-CLL�£ �t �0 �` �o
�Ý�” �§ �” �w
† �Ì [5]�t �‘ �• �y �z B �I �T 
Q�« 
Q�æ�ï �Í 
Q
( �B
´ �¢ B-CLL�£ �x �z �Å�j �� �Ô�I �T �¢ APC�£ �q �` �o �x �; �ó

�` �o �S�’ �c �z T �æ�ï �Í �• �w�Æ
Q�= �t �‘ �l �o �ž �Ù�Ä�” �³ �µ �U�� 
� �^ �• �s �M�U�z TGN1412 �U CD28 superagonists �q �`
�o �^ �; �b �” �q CLL �w B �I �T �U APC �q �` �o �; �ó �b �” �‘ �O�t �s �“ �º �¼
Q	� �~ �Å�j �› �Ÿ
Q T �I �T �w
ª �$ �q �` �o �_ �Q
�” �‘ �O�t �s �” �{ �^ �’ �t TGN1412 �x CLL 	� �~ �I �T �U�ž �Ù�Ä�” �³ �µ �› �I �\ �` �• �b �X�b �” �{ �f �w�A�L �z �I �T 
Q�w�Å	�
�~ �Ô�ø �Æ
Q�› �ô �Š�z �^ �’ �t �x 	� �~ �I �T �w�ž �Ù�Ä�” �³ �µ �› 
ÿ �§ �b �” �q �` �o �M�” [5]�{

3) �« 
Q�� 
…�æ�¢ �Ú�½�t �0 �` �o
�« 
Q�� 
…�æ�¢ �Ú�½�x �× �~ 
S� 
Q T �I �T �U�� �) �` �h �× �~ �Ô�ø �ì �ñ �w�{ �q �m�p �K�” �U�z �\ �w�« 
Q�� 
€ �æ�¢ �Ú�½�t �0

�b �” TGN1412 �w�^ �; �\ �m�M�o �Ý�” �§ �” �x �Ž �< �w�‘ �O�t 
† �Ì �` �o �M�” [5]�{
�« 
Q�� 
…�æ�¢ �Ú�½�w�ˆ 
ú �Þ�Ã�ç �p �x TGN1412 �t �‘ �” T �I �T �w�Æ
Q�= �x �z TCR 
ó �ù �. �¢ T �I �T �Å�j 	! �0 �. 
ó �ù

�. �£ �t �0 �` �o �^ �; �b �” �� �w
ú �í �q �x �Ÿ�s �” �{ �� �w
ú �í �p �x �� 	± 
Q�± �  �Ä�§ �  �ï �› 	� �q �` �o � �‹ �` �z �Ÿ
Q�w�§ �M�±
�  �Ä�§ �  �ï �~ �µ �Ä�” �Ü�› �¾�V�I �\ �b �U�z TGN1412 �t �‘ �” T �I �T �w�Æ
Q�= �p �x �f �w�^ �; �‘ �“ �z 	� �q �` �o IL-10 �s �r
�w�Å�� 	± 
Q�± �  �Ä�§ �  �ï �U� �‹ �^ �• �” �{ �\ �w TGN1412 �x regulatory T cell (�± �Ó�è �¿ �± �” T �I �T �• �7 �Ù�x regulatory
T cell�¹ �Ð
T T �I �T �q �z �y �• �” )�› �x �” �T �t �§ �X�Æ
Q�= �^ �d �” [5]�{
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�Ÿ	š �¼�g �w�M�O�q �&�a
�y �ð �J �w�Ÿ	š �¼�g �x �zPAREXEL �q �M�O�� �� �w�Ÿ	š �¼�g �î �ª 
e 
Û�q �þ�¢ CRO�£�t �‘ �l �o �z�é �ï �Å�ï �t �K�” Northwick
Park�yHospital �p �î �ª �^ �• �h [1]�{ �Ó�å �³ �” �Ø�U�d �) �^ �• �h Raste�yKhan �^ �œ(23 �@�‰
Q)�w�é �› �C�“ �` �h Times Online
�w�G�Ä[9]�t �‘ �• �y �z�®
¶ �» �T �’ �> �B�U�^ �• �h �w�j �z �� 
ü �– �t �« �ù �› �` �o �M�l �h �{ 
¶ �» �w�« �ù �U	4 �ƒ �` �o 5 
ü �X�’
�M�` �o �T �’ �z �7 	s �t �« �ù �› 	! �Z �h 
� �U
� �Q�i �` �‡ �` �h �{ 
t �x 	Í 
R
� �Q�t �s �l �h �œ�p �b �U�z 	®�Z �m�M�o �M�” �‘ �O�s
�ò �a �p �z �` �V�“ �t �„ �› �^ �b �l �o �M�‡ �` �h �{ �² �x �s �œ�q �‹ �s �T �l �h �w�p �b �U�z �? 
ü �T �b �” �q �z 3 
� �è �w
� �t �‹ �‰�a
�‘ �O�s 	± 	Ý�U	Z �• �Š�z �? �s �T �E�A�` �‡ �` �h �{ �™�Ý�› �æ�M�a �õ �> �w	Ý�6 �t �s �“ �‡ �` �h �{ �ª �– �` �M�ç �ˆ �U�V�o �M�” �‘
�O�s �ò �a �t �_ �Q�‡ �` �h �{ �Í �t 4 
� �è �‹ �‰�a �‘ �O�s 	± 	Ý�U	Z �o �V�‡ �` �h �{ �? �ˆ �Š�T 	± 	Ý�U
� �æ�` �h �™�p �³ �ã �¿ �« 	Ý
�6 �t �s �l �h �œ�p �b �U�z �f �w
² �t �®�f �« �p �V�s �M�{ �Ä�  �è �U�` �h �M�{�¯ �q �t �l �o �M�‡ �` �h �{ �� �¢ �£ �U�; �™�` �h �A
ú
�Ö�• �” �h �Š�t �G�V�s �� �M�Ù�æ�> �t �G�” �t �E�A�` �‡ �` �h �{ 
¶ �» �³ �ã �¿ �« 	Ý�6 �t �s �“ �™�Ý�U�s �X�s �“ �‡ �` �h �{ �² �w�(
�t �M�h �‰
Q�x 
� �¤ �U�ç �M�q �M�l �o �M�‡ �` �h �{ �ª �– �` �T �l �h �p �b �{ �Ó�å �³ �” �Ø�t �p �l �h �w�x 
� �` �� �s �M�q �¥ �l �o �M
�‡ �b �{ �‡ �” �p �é �³ �ž �ï �ç �” �è �¿ �Ä�p �b �‘ �{ �² �x �S�Ú�U�„ �` �X�o �¼�g �› 	! �Z �h �w�p �b �U�z 40 �ª �� �x �Ë�w�E�A �q �x
�s �’ �s �M�q �S�‹ �M�‡ �b �{�¯


ƒ �• 	� �w�° 
� Ryan Wilson (21 �@)�x �z �K�‡ �“ �w�…�¤ �• �w�ä �` �ˆ �w�h �Š�z �©�£ �t �®�¾�’ �d �o �„ �` �M�¯ �q �� �&�` �h
�q �M�O�{ �H�� �’ �w�é �› �; �Q�h 	Ø�C�› 
ï �ù �b �” �q �z 
t �w�„ �x 
Ó�ˆ �w 3 
� �t �s �“ �z 	� �‹ 	� �• �o �„ �‘ �“ �‹ � �X�s �“ �z 
}

Ø�x �r �b �� �M�µ 	í �t �s �“ �z 	ú �� �‹ 
� �‹ 
� �� �‹ �i �Š�t �s �l �o �z �®�t �f �O�s 	Ý�6 �i �l �h �q �M�O[10,11]�{

�\ �• �’ �w	Ø�C�› 
ï �ù �b �” �q �z �« �ù �™�ÿ 20 
ü �p �S�S�‰�v �z �„ �ç �z �E�A�z 
¶ 
� �w	
 �ä �ò �› 
P�O�ç �ˆ �› 
\ �a �³ �ß �À
�‡ �p �d �W�z 
C�ä �` �z �„ �… 12 �Ì �� �Ž �º �t �� 
� 
¶ �» �U�³ �ã �¿ �« 	Ý�6 �q �s �“ �™�Ý	« �æ�` �h [11]�{ �‡ �h �z �µ �Â�é �  �Å�N�p
�� 	± �› �! �^ �Q�z �B�v �¦ �õ �t �‘ �“ TGN1412 �› �p �V�” �v �“ 
ã �X�B�¤ �T �’ 	† �ˆ �b �” �s �r �w�Ï �• �U�s �^ �• �h �‘ �O�p �K�”
[11]�{
�y �\ �• �’ �w�! �= �x �z �G�” �w�� 	± 
Q�± �  �Ä�§ �  �ï �w�L 	Z �t �‘ �“ 
Ê	ë �U�x 
Q	‡ �• �› 	! �Z �h �\ �q �› �Ô�` �o �S�“ �z 
¶ 
� �ä
	‡ �U�. �º 
æ�w�K�’ �• �” 
æ�• �t 
\ �a �h �\ �q �› �  �Ý�” �´ �^ �d �” �{

�' �À�w�t �M
ü
PAREXEL �q TeGenero �x �z �Ó�é �Ä�¯ �” �ç �r �S�“ �t �î �ª �^ �• �o �S�“ �z �� �s �w�Ä�6 �x 
¶ �X�' �� 
Æ�D�ó �p �K�l �h �q �`

�o �M�” [1]�{ �‡ �h �z �Ú�¢ �µ �z �å �¿ �Ä�z �¢ �± �ª �z �± �ç �› �– �l �o �† 
¶ 
Q�U�¬ �Ý�^ �• �z �7 	s �w�; �” �x �ˆ 
ú �p �w�7 �G�† 
¶ �”
�w 500 
ü �w�
 �p �K�l �h �q �^ �• �o �M�” [11-13]�{ �` �T �` �z Dr. David Glover(�' �À�• �ð )�t �‘ �• �y �zTGN1412 �x �Î �Ä CD28
�t �0 �b �” �Å�. �p �K�” �T �’ �z �Î �Ä�p �w�† 
¶ �” �x �ˆ 
ú �‘ �“ �‹ �ÿ �M�T �‹ �` �• �s �M�q �` �o �M�” [11,14]�{

�p �Á�x �z �I �Õ�w�¤ �ï �Å�Ä�©�³ �ï �s �r 
Æ	m
ú �w�� �Ö�z �– �; �` �h �; �” �w�� �§ �M�z 
a �� 
ú �f �w�‹ �w�w�= �� �s �r �w�D�ó

Q�‹ �� �Š�o �z �� �s �w�Ä�6 �w�j �¼�r �Ì �› �‰�• �` �h [11]�{

�\ �w�Ÿ	š �¼�g �w�Ó�é �Ä�¯ �” �ç �p �x �z �� 
� �t �0 �` �o 2 �Ì �� �q �M�O�y �Ì �� �p �d �) �› �ì �ƒ �b �” �\ �q �t �s �l �o �M�h �{ �ó
�� MHRA �x �z �\ �w�Ÿ	š �¼�g �w�î �ª �› �%�p �q 	• �Ý�` �h �w�p �K�” �U�z �f �w�\ �q �× �. �ð �J �T �‹ �` �• �s �M�` �z �^ �’ �t �y
�Ì �� �p �î �ª �^ �• �h �\ �q �‹ �ð �J �p �K�– �O�¢ �™	\ �£�{

�� �s �w�H I 
ì �¼�g �w
² �t 
Q�Ì �` �o �M�h �\ �q
�
 �£ �H�Á�ˆ 
ú �p �x CD4�´ T �I �T �q CD8�´ T �I �T �› �Æ
Q�=
superagonistic anti-rat CD28 antibody�¢ JJ316�£ 0.5mg/body/�Ô�U�å �¿ �Ä�w�ž �´ �á �Ì �ï �Ä�� 
…�� �› �0 �n �b �” �q �C�� �^

�• �o �M�” [15]�{ �` �T �` �\ �w�î �g �p �x 
Y	× (�H�Á)�å �¿ �Ä�t �x JJ316 �U�d �) �^ �• �o �M�s �M�{
�° �M JJ316 �› �; �M�o �å �¿ �Ä�w CD4�´ T �I �T �¢ 	� �t �Ô�ç �Í �” T �I �T �£ �q CD8�´ T �I �T �¢ 	� �t �©�å �” T �I �T �£ �w [3H]

�½�Û�´ �ï �w	� �“ �� �ˆ �› �Ð�‚ �h �î �g [16]�p �x �z CD4�´ T �I �T �p �x �¯ �ï �Ä�é �” �ç �w�ÿ 120 
� �z CD8�´ T �I �T �‹ �ÿ 30 
� �t

ÿ �C�` �h �{ �\ �w�\ �q �x �z �Ô�ç �Í �” T �I �T �• �©�å �” T �I �T �› in vitro �p �§ �X
ÿ 	é �^ �d �” �\ �q �› �™�¯ �` �o �M�” �{

�^ �’ �t �H�Á�å �¿ �Ä�› �; �M�h �î �g [16]�p �x 1mg �w JJ316 �› 1 �s 
ò �â �º �d �) �` �h �i �Z �p �n �� �‹ �æ�ï �Í 
…�‹ �¶ �Ì �t 	�
�G�` �h �{ �� �Ô�è �t �E�t �` �h �d �U�ø 
� �p �x �M�c �• �‹ 
: 
� �� �S�w	� �G�t �_ �Q�” �{ �› �t CD4�´ T �I �T �¢ �ÿ �� 
� �£ �q B �I
�T �¢ �ÿ �� 
� �£ �w
ÿ �C�� �S�U�G�V�T �l �h �{

�\ �• �’ �w�î �g �T �’ �z �p �˜ �ˆ 
ú 	� �w superagonistic anti-CD28 antibody �x �ž �´ �á �Ì �ï �Ä�� 
…�� �› 
\ �a �h �ˆ 
ú �p �x ��

…�� �› �0 �n �b �” �U�z in vitro �p �x CD4�´ T �I �T �z CD8�´ T �I �T �› 
ÿ �C�` �z �H�Á�ˆ 
ú �t �; �M�h 	Ô�ù �t �x �z 1 �s �i �Z �p �n
�� �• �æ�ï �Í 
…�› �¶ �Ì �t 	� �G�^ �d �z �; �” -�‘ �� 
Q�t CD4�´ T �I �T �• B �I �T �› �¶ �Ì �t 
ÿ �C�b �” �\ �q �U�Ô�^ �• �h �w�p �K�”
�¢ �\ �w	Ô�ù �w�; �” �x �ì �ñ �Þ�Ã�ç �ˆ 
ú �t �– �; �` �h �; �” �q �G�V�X�x �Ÿ�s �’ �s �M�£�{

�b �s �˜ �j �z �« 
Q�� 
…�� �s �r �Ÿ	× �› 
\ �a �h �ˆ 
ú �q �H�Á�ˆ 
ú �p �x superagonistic anti-CD28 antibody �t �‘ �“ � �‹ �^ �•
�” T �I �T �w	� �¨ �‹ �± �  �Ä�§ �  �ï �w	� �¨ �‹ �Ÿ�s �“ �O�” �\ �q �U�Ô�&�^ �• �” �q �M�Q�‘ �O�{
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�� �£ �U�œ�ñ 	� �p �‹ 
R
: �U�Ÿ	× �t
Angus Dalgleish �¯ �¢ �± �¢ �µ �é �ï �Å�ï �z�· �ï �Ä�´ �ã �” �´ �G�¶ 
´ �Ã�­ 	$ �£�w�Ž �< �w�‘ �O�s �Š�é �U	º �p �^ �• �o �M�” [12]�{
ÒThe previous studies which caused similar severe side effects were in patients already suffering from cancer, but [the

researchers] should have known they would get a meltdown because this drug was hitting exactly the same immune response
pathways,Ó�®�Ž 
² �w�¼�g �p �‹ �‰�7 �w�\ �q �U�K�l �h �U�f �• �x �z �Ö�Ã�¤ �w�U�œ�ñ 	� �p 
\ �a �h �‹ �w�i �{ �` �T �` �¢ �Z �€ 	�
�x �£ �‡ �l �h �X�‰�a �Ô�ø �&�Ï �t �‡ �X�‹ �w�p �K�” �T �’ �z �®�Í 	ú �%�r �¯ �q �‹ �M�O�‚ �V	O�G�Ä�6 �U�I �\ �“ �O�” �\ �q �› �Œ�l
�o �S�X�‚ �V�p �K�l �h �{ �¯

�f �w�¼�g �x �z 2005 �å 5 �D�w American Society of Clinical Oncology�¢ ASCO)�p �C�� �^ �• �h �‹ �w�p �z TGN1412 �q �‰
�7 �w�&�Ï �p �^ �; �b �” 
ú �í �p �K�“ �z �ž �Ý�æ�§ �� �q �U�œ�Z �€ 	t �¢ NCI�£ �w Steven Rosenberg �w�½�” �Ü�w�Z �€ �p �K�l �h
�U�z �ÿ 
R
: �t 	O�ž �s 
í �^ �; �U
\ �a �h �q �^ �• �o �M�” [12]�{

�� �s �w�Ä�6 �x �s 
† �D�ó �z �' �� �D�ó �p �K�l �h �w�p �x �•
�� �s �Î �Ä�t 
\ �a �h 	O�ž �s �� �� �+ 
Æ
¶ �x �z�®�Ð
T T �I �T �¢ �± �Ó�è �¿ �± �” T �I �T �£�¯ �‘ �“ �‹ �®�Ô�ç �Í �” T �I �T �¯ �› �§

�X�Æ
Q�= �` �z IL-2 �› �G�” �t �ˆ 
\ �` �z �{ �M�o �x �©�å �” T �I �T �w�Æ
Q�= �q �Ÿ
Q�w�§ �M�I �T 	‡ �• 
Q�¢ �� 	± 
Q�£ �± �  �Ä�§
�  �ï �t �‘ �” �± �  �Ä�§ �  �ï �~ �µ �Ä�” �Ü�U
\ �a �h �D�ó 
Q�U�ô �M�w�p �x �s �M�T �q �ß �Q�’ �• �‘ �O�{

PAREXEL �• TeGenero �x �z �ˆ 
ú �p �˜ �c �T �t �æ�ï �Í 
…�w	� �Í �U�K�l �h �U�z �� �s �– �; �` �h �” �x �f �w 500 
ü �w�
 �w�”
�p �K�l �h �q �` �z �ì 
¶ �t �> �Š�’ �• �h 	� �� �V�› �• �œ�i �q �` �o �M�” �{ 
Œ�t 	\ �‚ �h �‘ �O�t �z 2 �Ì �� �q �M�O�Ì �� �× �. �z �y �Ì
�� �b �W�” �D�ó 
Q�U�K�” �U�z �� �Ì �� �T �Z �o 8 
� �t 	q 
j �t �¼�g 
ú �í �› �« �ù �b �” �\ �q �t �s �l �o �M�h �w�› �z 
¶ �» �› 10 
:

ü �� �S�p 	4 �ƒ �` �h �w�p �K�” �{ 8 
� �› 2 �Ì �� �p �K�” �s �’ �z 1 
� �K�h �“ 15 
ü �p �K�” �{ 3 
� �è �U�• �‡ �l �h �q �V�t �x �z �b
�p �t 30 
ü �U�&�a �` �z 2 
� �è �x �Ó�å �³ �” �Ø�p �K�l �h �T �’ �z 
ƒ �• �x �
 
� �p �A�œ�p �M�h �x �c �p �K�” �{ �\ �• �i �Z �p �‹ 	�
�� �V�§ 
S�w�D�ó 
Q�U�G�V�M�{

�^ �’ �t �z �' �À�w�• �ð �‹ �Ý�Š�o �M�” �q �S�“ �z TGN1412 �x �Î �Ä CD28 �t �0 �b �” �Þ�Ê�« �é �Æ�ç �Å�. �p �K�“ �ˆ 
ú �t 
S� 
�U	� �M�w�x �p 
µ �p �K�” �{ �‡ �h �z �å �¿ �Ä CD28 �t �0 �b �” �Þ�Ê�« �é �Æ�ç �Å�. �x �H�Á�ˆ 
ú �p �x �§ �M	‡ �• �U
\ �a �h �\ �q �z
�ì �ñ �Þ�Ã�ç �ˆ 
ú �q �H�Á�ˆ 
ú �p �w
S� �U�¶ �` �X�Ÿ�s �” �\ �q �z �� �w�‰	� 
ú �í �t �‘ �” �Î �Ä�î �g �p �b �p �t 
R
: �t 	O�G�s �•
�U�K�l �h �\ �q �s �r �› 
ï �ù �$ �t �ß �€ �` �h 	Ô�ù �t �x �z �q �î �t �H�Á
� �t 
\ �a �h 
� �� �s �� �� �+ 
Æ
¶ �w�A�L �x �z �' �� �p �V�h
�D�ó 
Q�U�ô �M�{

�Ÿ	š �¼�g �� 
É�= �• �w	O�G�s �/ ��
�\ �O�` �h 
ú �í �w�H I 
ì �¼�g �U�ó �� MHRA �w	• �Ý�› 	! �Z �h �\ �q �× �. �z �ð �M�Ú�` �U
ž �A�T �‹ �` �• �s �M�{ �î �M�z �ó

�� MHRA �w	• �Ý�› 	! �Z �z �ì 
¶ �t �� �Š�’ �• �h 	� 	q �r �S�“ �t �î �ª �^ �• �h �w�p �K�• �y �z �q �O�w�î �ª �, 	j �w�_ �Ú�` �U
ž
�A�q �s �– �O�{ �q �O�� 
: �‰
C�^ �• �o �M�” 
\ 
ú �¶ �$ 
a �N�t �m�M�o �z �ˆ 
ú �î �g �T �’ �Î �Ä�p �w�† 
¶ �› 
* �� �b �” 	� 	q �x �z �\
�• �‡ �p �r �S�“ �w�= �¶ 
ú �í �w	� 	q �q �x �Ÿ�s �” �x �c �p �K�” �{ �\ �w�; �q �t 	G
ü �s �_ �Ú�` �U
ž �A�p �x �s �M�T �q �¥ �˜ �• �” �{

�` �T �` �z �q �O�w	Ý�¯ �p �‹ 	× �Ý�$ �t �ˆ �o �p 
µ �• �‰�‚ �V	� 	q �U�• �‡ �• �o �M�” �T �r �O�T �z �* �� �$ �s 
^ �* �U
ž �A�q �ß �Q
�” �{

�Ô�Š�p �x �z �Z �€ �0 	Å	� �w�- �¢ �t �� �b �” �O�$ 
M�S�U�¬ �q �^ �• �s �M�‡ �‡ �z �H I 
ì �¼�g �› �� �‰�Ï �g �s �r �Ÿ	š �Z �€ �w	�
�� �V�w�� 
É�= �U�x �U�• �o �M�” [17-19]�{ �©�� 
¼�~ �Ï �• �Z �€ �q �q NPO �O
� �©�� �Ï �´ �å �ï �µ �· �ï �» �” �¢ �� �w�½�£ �¿ �« �£
�p �x �z 
� �› �0 	Å�q �b �” �b �‚ �o �w�Z �€ �› �¬ �$ �t �� �g �~ �� �¹ �` �z 
ƒ �g 	� �› �- �¢ �b �” �O�$ 
M�S�w�¬ �q �› �{ �Š�” �™�_ 	{ �›
2005 �å 7 �D�t �� 	Z [20]�z�®�Ï �g 	ù �* �• �» �q �t �� �” �©�� 
¼�w�Ÿ	š �¼�g �w�î �ª �w�, 	j �t �� �b �” 	² �©�w�° 
æ�› �~ �� �b �”
	² �©�Š�¯ �t �� �b �” �™�_ 	{ (�� �� �� �� �å 3 �D)�p �x �z �† �› �s �Ï �g 	ù �* �w�Ž 
æ�• �W�› �D�ó �q �b �” �~ �� �Š�› 
w
Q�` �h [21]�{

�� �s �w�ó �� �p �w�Ä�E�x �z �† �› �s �Z �€ �w
� �Š�M�t �0 �b �” �Ã�Š�o �k �` �M�/ �� �q �s �– �O�{ �> �` �o �z �0 �� �w�P�Ä�q �` �o
�_ �a �] �` �o �x �s �’ �s �M�{ �Ô�Š�p �x �z �b �p �t �f �• �Ž 	Í �w�F �Û�w�Ä�E�U�o �t �’ �‹ �• �o �M�” �i �Z �w�D�ó 
Q�‹ �K�” �T �’ �p
�K�” �{
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