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100 �å 5 �D 23 �Ô�ô
\	z�¬
Í �®	ï
¼�I�â�´�¼�§�O�4�C DEHP�¯ �Õ��
R	ï
¼
>è
›�$	O�G�Ä�E�|�¾�I
¶�s�L
µ�G�þ�{���Í DEHP �¾�™�$�¿	ï �t�B
¼ �†
¶�G
é
�k�|�è�¹
Ú�Ø�•���|
¶�s�2�w�Á
�
Æ	!�è�¹�{ ����
¼�|G±
¼�$>��™���q�|�–�;
�•���|�n
K�q�E�=�þ�K
Æ�D�ƒ�
�$
ú�í �| 	t�Ž
ì�«�$G± 
¼�¿�‰�t �Z�€�C���Ð�”
�•�Ð r��G �{ �s#ö�Ž �n ��
ì�[���$ ��	� �«	ú��	�G±
¼�#���¥
\�6�t�H�Á�$�è�¹ �|
�•�a �Z�€ �A�L ���Ô �| �s
��k�Ð�� DEHP �$	Ø�¯
z�Þ
’ �¤�s �ô�{ �O�¿
��a�S	F
q
�$	Ø�¯�<�|�"�À
��»�ƒ�°
`�½IÍ �…�É�Ô
ƒ�×	·	��[�$�¿
�	t�¡�‹�|�Õ
Æ�ó�ƒ�r
DEHP �#��
��j �H�Á
�
Y�$ �)�• �{  
 

���° >ð
› �Ä�E �u�…�þ�K �$�/
��� �ô�����M�$�H�Á�–�´ �€ 
µ�Õ�½IÍ	ú�g�$	‡
�•
ì�#�a	O�|�#�s�H��	Å�t	Ž�F�$���•�õ�›���Ì�� �{ �•�¼�/ DEHP 	t�¾�I�$
é
�þ�›�þ�K�ª�Ä�|�æ
S�Ã�ô
\	z���á�D�Ë�Ô8é�� �6 �S	Œ�‰�ƒ�"�H�K�^�€�K�¤�|��
	z�Õ���a�i�
�Ÿ	š�Ÿ�B
ú�¾���¤	ú (�F�z�‡�½�Ð�-�Ã )�| 
ð�ù DEHP �$�q������
�¿�‰�|�$�Š�® 
¼�=�´ DEHP �é�ß�¿�‰ (�-�•�ô
\
��»
[ �
�¯ �|�Ž�™
¶�s�-�•�ô
\�»
�^
��»�–�;�|�8�Ž�O�Ø�#�þ�K�GIÍ�#�×
��ƒ�H
��O�H�Á�M�Ø
K
q	!�x DEHP 	‡
�•�$�Y�€�›�D�ó�$	¯�x�Ì�|�ó+¯�a�x�r�í�z�ˆ	†�ª�Ä�z�&���½	ú�$�è�$�{  
 

�F�z�‡�½�Ð�-�Ã�Ÿ	š�Ÿ�B
ú�¾���¤	ú�|���å�-
€	!�æ
S�Ã�ô
\	z�$�•�W�|
���™
¶�s�¤�„
¶�1�© 24 	–�Ì�$�¤�Ÿ�,�w�z

�×�›�Ï�•�$�"�À�¾��
ð�¿�€�O���›
	��Ì���|�-�×�æ
S�Ã�ô
\	z�$2D	Œ�|�f�G	†�ƒ�ò�÷�«�‡�Ž�Ž�|�Ë
K
y�Á�Ú�?�|
�â  �Í
µ
€�<���ò�°�G�Ú�¿�{�˜�|�����¿�‰�Ò�¦�|�¤	ú�‰
�	†�ƒ	!�v���=
Ã���F
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µ�É�Ô��	t
Ã�Ù�{ �1�l�Š�é�ß�¿�‰ �� ��	•�� �-
�•
��» � 	��z	«�= �7 ���$ DEHP �H�Á�)�•�¿�‰�| �� 	ù	û�›�%
³�• �¼�/�½IÍ�$�ð
�J�|�=�ó �a�x �•�½
ð�¿�t�r�í �$�è�$ �{  
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�  �A  

 
DEHP �$�� �p  

DEHP 
Ó�'�4�C���I>¾�5C~ (PVC) 
¼�|G±
¼�¤�|�^�•
¼�=� �́{ �D�ó�O
a���z
�–�;�t�‘�:�$�a���¤�|�¼�C�ä�ƒ�•���Õ�– DEHP �³�„�¸���¥�Õ�����í���z	ï
ú�z
�¿
+�z �ƒ
��z�T�²�í�¤�{  
 
DEHP �O�Ô	×
\ �Æ�¤�$
€�� �› �k�Ð�-�o ��

�Ô	×
\�Æ�¤�|>^ �x 
��N �K
€ �� 	—�”�$ DEHP�{ 
€���M�¸�A�Å 	ï�Ö�z�u�Ö�z
}

Ø�z�«�ù �|�ƒ�Ã���<�j�;
k
(�Ú�Z �� �¸ �;�r �€���¤ �Ž�¿	ï�•	��|>^�Ô�×	ï
ú�—
�Ö DEHP �$�”�ÿ�• 1 mg�{  

	ï
¼�¤ DEHP ���”�±�ô	��•�ô�	�·	ï
¼�è�����‚G±	ï
ú�{  
�-�•�+�P�¤���÷�z���B�$�� �Ï�è�È �> �z
“�£���z�z�u�� �s	t���$ PVC 
¼�|


a
¼�N�D�ó ���� DEHP�€�¼�� �| �C�¢
´�j�$ 	ý
\�r�õ�B�z�?���š�z 
¶�é�º�N�F �z
�Î�“ �N�F �€
R
�
€	!�G�”���B�¢�Ž	‡�£�z
��»	ú�’� 	è�z�Î�“ �N�F �z �ãEO�ˆ�º�ô
�“ �z�Õ�8�B�÷�•
s�s�-�•��	‚�Ì�| ���D�ó�K 
€	! �±���$ DEHP�{  
 
DEHP �$�H�Á�)�•  

DEHP �±
ð�$�x
Q�Ÿ
Q�·�ÿ�|�ˆ
ú���[	Í�$
Æ�‘�^�;�A�Å
\	é�+�í�¢Iù���z
� �v�z�[0q�£�z�;�r�z�
�z
��z�ÕEO
¥�{ �Ý
Ï�$�•��
ú�¢�
�zIù���z�B�÷�£�z
\
	é�è�™�­�)�•
ú�{�O
��¨�•���$�=�¦�����Y�{  

DEHP �•���¥�Y�Ð�ä�í�°	��|�Õ�8�G �” �k�Ð�<�|�D�ó�K�è�¹
\
ú�j�Ô�ø�z
�
�Ã�›#ö
ü
{�%�w
Y	×�á�^�|
��Õ�~�Ó
\	é�ƒ�™�­�q	Å�{
��¨ DEHP �$�k�Ð�D�ó
�èIù�� �™�­
Æ�‘ 	±�©���è 
\	é #ö
ü
{�Ÿ	×
ì�«�|�»
� DEHP �ô�´�”�k�Ð �#
��j
�$	��A �H�Á
é�Ã�D�ó �• �• 
\	é �è�™�­�)�•�z 
^�  �Ð�n	—�t
Æ��	±�{�O �‰
Q�;�r
�ƒ�‰�•�D�ó �› �W�ó�x
\	é�+�$�‘�m 	V�y�z 
^� �n	—�z
\	é�+�y	– �ƒ�t �ÅIù	± ��

ì�«
Q�|�Õ�O	•�•���D�ó�› 
Q
ã	Y ��
ì�«
Q�{  

 
DEHP �$�ˆ�—���› �^� ; � �  

�±
ð�u�Å�w���|�
�’�E	� 
ü�r�w���|�ÿ ���� 	–�Ì#ö�G
æ!Œ�Ã��
��’
		Z�j�Ž�{ ��
 
DEHP �$�^�; � ; �Ú  

DEHP �#�Ý
Ï�$�Ÿ
Q	��A
K�Ã�� PPAR α�¢ Peroxisome Proliferators Activated 
Receptor�£�{�������;�Ú�O
��j��
Æ���O�|�°
`�Ý�•�Ý
Ï�# DEHP �$
Ä�ò
Q���ô
��
��¨�{ DEHP �’�O �ˆ
ú ���[���=�¦���Ô���• �•��
ú�| �`�#
��¨�•���$�=�¦
Æ
�
�|�¼�� �s �M��	±�Z�€ �¤	ú �! DEHP �ä�¨�•�H 2B �¨ �Y�Å �•��
ú �{  
 
DEHP �$�� �• �´ �”  
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DEHP �$�ˆ
ú���[�Z�€�¿�‰
ì�[���|�����•�´�”�›
ú	��z���[�M�E�z�ú�o�È
�/�N��
ì�«�{�è
²
��¨�Ž�Ž�í �æ�Õ�¨ �ˆ
ú�$�Z�€��
µ
ì�[���v�|�y�8�k�Ð�$�)
�•�´�”�Ì���ÿ���Ý
Ï�|
µ�Õ�Õ�8�H�Á�È�/���
�a
ì�«�Z�€�{  

DEHP �#�Ý
Ï�Á�)�• �È�/�´�”�¢ NOAEL�£�• 5 mg/kg/day�{  
DEHP �O
��¨�Ž�Ž�í �æ�Õ�¨ �Á�)�• �È�/�´�”�¢ NOAEL�£�ÿ�• 500 mg/kg/day 

(�w
U�8�$�k�Ð�Z�€ )�{  
DEHP �$ �Ý
Ï�7�ÿ�D�ú�o�x�)�• �È�/�´�”�¢ LOAEL�£�ÿ�• 40 mg/kg/day�{  

 
DEHP >^�Ô�D�0�•�—	��” �	�5�%�*�
��

>^�Ô�D�0�•�—	��” (Tolerable Daily Intake, TDI)	��A �� �ˆ
ú NOAEL 
* ���Õ
�-�{ �‘	° �Þ	1	ï 
¼�†
¶�Á (2005 �å )�$�P�^�|�°
`
� �±
ð DEHP �$ �D�0�•�—	��”
�• 0.05 mg/kg/day�{  

  
�k�Ð�´�” �±�ô�$ �› 	 � �x�Š�×�?�™
ù  

�r�•�ƒ��
Ê�k�Ð�´�”�Ò�a NOAEL �$
c�t�Ì���Y�Å
\	é#ö
ü
{
ì�«�ì
´
	��|�•�ƒ	ù	û�I�_�|�D�Ž�»�Ö�å�¦�Ê�8#ö�{  



 6 

�°�z DEHP �$�� �p  
 

DEHP�² Bis (2-ethylhexyl) phthalate�|� U~�Ë�Õ�Ž�Ë (2-�5�,�~�, )cþ�³
K�°	�
� U~�Ë�Õ�Žcþ�¨�¢ Phthalates esters, PAEs�£�=�ù
ú�| �• 
¼�|
a
¼ �4�C
ú �$ �°	��{
DEHP �D ç�C
¼�|G±
¼�$	J�È�S�t�D 
¼
Q�| �ì��
Ó�'�4 �C���I>¾�5C~ (Polyvinyl 
chloride, PVC)G±
¼�¤�|�� 
ü� �Ü �• C6H4(C8H17COO)2�| 	×A:	×�«�<
K�°	� �Á	í �z
�Á�¯ �Õ
Æ�9��
+�|�D
¼
Q�§�$ �·�9
Q �ê���÷�j�{  

 
���� DEHP 
K�Ú
€ �4�C�O PVC 
¼�|�¤ �| �Õ
‡�Ž�=���d�A�$�M�Ü�›
¼�|G±
\


S�/�|�¼���D�ó�O
a���z�–�;�t�‘�:�$�a���¤�|�¼�C�ä�ƒ�•���Õ�– DEHP �³�„
�¸���¥�Õ�����í���z	ï
ú�z �¿
+�z �ƒ
��z�T�²�í�¤�{  

 
DEHP 
K
¶
H�„�–�; �7�•�� �$ 
¼�=�´ �{�O
’�s�|�ÿ�� 97�Ë�$ DEHP 
ƒ �; �^

PVC 
¼�| �$
¼�= �´�¢ ATSDR�| 2002�£�{�O�Þ�Í�| 	t�� � U~�Ë�Õ�Ž�ø �¨ 
¼�= �´ �$
�–�;�¤�| DEHP �$�–�; !ã�ƒ�°
R �¢�Þ	1���æ�| 2006 �å�£�{ PVC 
¼�| 
K�»�À�z �P�™�z
�-�•�z�è	«
…G±
¼	Í �; �M�•���$�í�P �{ �� DEHP �$ PVC 
¼�| �; �O�¤	�	«
…G±
¼�|
�«�×�•���é�z�P�P (�×�•
X�è�0�Ö )�z �?�� �z 
¯�Ø�C
Ú �z �H�é �z �÷ �z �ú�  �z �Í�¥ �z
PVC 
ª�•�z�Û�é
¯�Ø	.
î	%�·�z��>¶	%�·�è�I>·cþ
a
¼�z�?	�$Ý	�
Ê�E�¤�$�£
�|�i�E�è�;���?	��Ë
��è�¡	.�$�ä�:�| �s �{ DEHP 
¼�= �´ �õ
ƒ �•���– �; �� ����
PVC 
¼�| �$ �-�•�+�P �í �¤ �|�×�B�>�è�B�÷�•
s�>
ƒ
‹�{ 
¼�=�´ 	†�ƒ�;��
¼�|G±

¼�Ž�|�õ 
ƒ �;������ �»�À �|�×�4�C���=�Ò
¼ �¢�×�¦�Õ�	�£ �z �ô
\�;
¼�z �	�}�z�t
�š �´�sG±
¼�¤ �€�`���� DEHP �$�±�ô�H�Á
é�Ã�|�n
ƒ�m�#�s�H�Ð�;���=�Ò
¼�è
�r�•���é�¤ �{ &u�Ž�| � U~�Ë�Õ�Ž�)�Ž���¡
É �¢ cellulose acetate phthalate, CAP�£
�õ 
K	×�; �$�°	� � U~�Ë�Õ�Ž �I�ù
ú�| �D�ù�O�;��
a���B
¼ �$�A�š �|	×�_�� 
a�^
�Î�9	ã�ƒ���6�´���¨ �$ �B
¼�{  
 
 
�Ë�z DEHP �O�Ô	×
\ �Æ�¤�$�- �o �› 
€� � �M�¸  
 

�O�Ô	×
\�Æ�¤�|>^ �x 
��N �K
€ �� 	—�”�$ DEHP�{ 
€���M�¸�A�Å 	ï�Ö�z�u�Ö�z

}
Ø �z�«�ù �|�ƒ�Ã���<�j�;
k �Ú
€ �Z �� �¸�;�r �{�°
`
��7	��A�$ 
€�� �M�¸
K 	ï
�Ö�|�r�•�$	��A
€���M�¸�•	ï�Ö�è �u�Ö �H4Å�ƒ
��|�»
� �¼	ì�À 
Æ�‰�Õ�Ž �u�Ö �ƒ

}
Ø
€�� �•	��|�-�•	Í�$	��A 
€ �� �M�¸�• �®�«�ù�¯ �M�Ü�Ú
€
��Ö�B�÷�{  
 

	ï
¼�¤�| DEHP ���”�±�ô	��•�ô�	�·	ï
¼�|�A�Å�‡,��z�I� �̃z�Õ�Y�z 
���,�
�	 �z �Õ�Y�z ���¨ �z�Ñ�¨�z�•�¨�è�����‚G±	ï
ú�{  
 

�-�•�+�P�¤���÷�z���B�$�� �Ï�è�È �> �z
“�£���z�z�u�� �s	t���$
¼�|
a
¼
�N�D�ó ���� DEHP�€ 	t�Ž �C�¢
´�j�$	ý
\�r�z �B�÷�•
s 
´
��z�B��
´�ñ�s �| 	'�A
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�Ã	×���B	����D�ó�K 
€	! �±���$ DEHP�{ �Z�€���Ô�|>^�� 100 �ü	‹�B�÷�|�D�ó
�K�—	� 5-10 mg �$ DEHP�{ 
ß
¯ �° �è 
¯ �Ë 
ü ��� e“
R
��è	ý
\�r 
€	!�–�; PVC
�-�•�+�PG±
¼�$�-�•��	‚�™�| �D�ó �—	� �$ DEHP �Ð�”�{  

 

ß
¯ �~ �•
R
��ƒ	ý
\�r
€	!�¤	��-�•��	‚�Ì�| DEHP �$ �D�0�•�—	��”

(Tolerable Intake, TI)�è 
��j
€	!�´�”�$
z�p�{ DEHP �$ TI �è
��j
€	!�´�”�$
z
�p	–���°�Ì�|
¯�Ô
��j
€	!�´�”�Ò�a DEHP �$ �D�0�• �—	� �”�€�¼��	ý
\�r
€	!
�õ�B�z�?���š�z 
¶�é�º�N�F �z�Î�“ �N�F �s�-�•��	‚�Ì DEHP �—	� �”�D�ó�Ò�a >^
�Ô�D�0�• �—	� �” (Tolerable Daily Intake, TDI)�€
R
�
€	!�G�”���B�¢�Ž	‡�£�z�?��
�š�z
��»	ú�’� 	è�z�Î�“ �N�F�z �ãEO�ˆ�º�ô�“ �s�-�•��	‚�Ì �| DEHP �k�Ð�” �õ �D
�ó�Ò�a TDI�{  
 
 
�~�z �� DEHP �-�• �+�P�í �–�; � ¦ �Æ ��
 

PVC 
¼�|�¨�-�•�+�P�|�����I�é	J�È�z�1�q�s�P�‰�›
Q�|�Ÿ	š�–�;�Ì
Æ�›
	Z�q���Ï�Ó���B�9�ƒ
����×�¾�s	Ø���|�ñ�ÿ�d�B�ð�J �z �æ�B�ƒ �ò
› �s�Ï�•
é�Ã�|
�¼�Õ
ƒ�•���á�;���•���-�•��	‚�€�O �-�•�• ���¤ �› DEHP 
€ �� �$ 
é�Ã �s �ƒ�|�>
�����k�Ð�´�”�¢�• �� 	��¨�z k �p�è	*�8 �£�è�x�j
Ä�ò
Q �{�‰
Q�; �r �z�‰
Q	ý
\
�r �è
h	_�8�‰
Q�D �Ý�• 
K�ô�)���{  
 

�ô
\	z�� 99 �å 11 �D�™
Í	ý�	�Ø�t�™�� (FDA �+�È�H 0991615732 �R
5 )�¬
�� �|�P�̂ 
��#�‰�ç�z�0���ƒ	$�Õ
Ê	•�z
h	_�8�‰
Q�s
Ä�ò�����|�O�–�;�é DEHP
�k�Ð
é�Ã�í �-�•�+�PG±
¼�Ì�|
e�! DEHP 
ì�«�H�Á
é�Ã�Y�€�ò�Ö�Ÿ	š�Ï�•�í�ß
�”�¼
É�{  

 
�ô
\	z�¬�� �é DEHP �k�Ð
é�Ã�í�-�•�+�PG±
¼�|�A�Å�–�; DEHP �^�•
¼�=

�´�í PVC �P�í���÷�_�t���Õ���Ï�z�Œ�º�‹���z�B�>�t�����«���Ï�z�Î�“�N�FkÄ
	ï�>�z
“�£kÄ	ï���z
ò�š�•
s�>�t�����Ï�z�B�÷�•
s���Ï�sG±
¼ �z �;���j�Ž
�
�»�B�÷	e���ƒ	ú
��ô�“	[�í�B�÷���Ï�{  
 

�é DEHP �ô �k�Ð
é�Ã�í�-�•��	‚�|�A�Å�ç�.�r�¦�õ���÷�z�ç�.�r�j�Ž
��»
�B�÷	e���z�ç�.�r
¶�é�º�N�F���«�z�ç�.�r
´�ñ�í��	O�-�•��	‚�z
h	_�8�‰
Q
�B�÷�•
s�z��
Ê�ƒ�!�Õ
Ê	•�B�÷�•
s�z�ç�.�r�t
R
�
“�£kÄ	ï�z	ú�’�  	è�ƒ�ã
EO�ˆ�º�ô�“	�	[�z	‡�ñ�G�”���B�z
R
��j�Ž
��»�B�÷	e���s��	‚�{  
 

�è
²�s�M	Í�# �-�•�+�P�� DEHP �-�•�+�P �$�^�O�•  
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(�° )
’�s�z�Þ�Í�z�C�d�G�z�Ô�Š�z�ó�s�s	��A�s�H�è
² �É�°�Ð�; � � DEHP �í
�- �• �+�P �| �   �° � � � � DEHP ���” �ƒ�9	Z�”� í �§
M
Q
ª	 j �{ ��

��
(�Ë)�Þ�Í�#���¨G±
¼ �$ �F�� �•�| �;����
ù�ƒ� 	†�B
¼�z�j�÷�ƒ����
ú�í
�	Z
�

�j�|�ƒ�;���á
ù�ƒ�å��
²�‰�j�÷�ƒ
ú�í�í�-�•�+�P�×#ö���•��
Q�z�¥�Ó

Q�z
\	é�Ÿ
Q�í� U~�Ë�Õ�Ž�ø�|G±
¼
ž
"
��æ
ª�Ô�|�Ì
��#���•�z�0���ƒ
	$�Õ
Ê	•�s�›	������|
a���À	��/���–�;]9�Ì	{�¤�®�Ì�ë�(
é�Ã�t�&�[�/
��
¾�ª �{ �Š�s�ô
\	z�� 100 �å 5 �D 23 �Ô�¬���¢	z	$	ï�H 1001603415 �R
5 )
�ô DEHP �k�Ð
é�Ã�í PVC �P�í�-�•�+�P
ì�«
ª�Ô�F���{  

 
(�~ )�‘�Ä
¼�| �-�• �+ �P
a���À	��|�~�Ó
a���M�O �|�Ë �õ 
¼�=�´ �{ �è
²
Æ�� DEHP

�$ PVC �-�• �+ �P	t �> �;�$
¼ �=�´�A�Å � U~�~�Ž�~
� cþ�¢ Tri-octyl 
trimellitate, TOTM�£�z �5cÿ�~ 
Y�¸cþ �Å�Ç�Ž (Acetyl-tri-n-butyl citrate, 
ATBC�
�z �¸ cÿ�~
Y�~�,�Å�Ç�Ž �¢ Buturyl-tri-n-hexyl citrate , BTHC�£�è U~�Ë
�Õ�Ž�Ë�¸ cþ�¢ Dioctyl terephthalate, DOTP�£….�s �{ ����

 
�Ð�Õ�t�í�| �4�C DEHP 
¼�=�$ PVC �-�•�+ �P�|�n �•���á�;���-�•��	‚ �Ð	G

�å�|���#��	°�•�Õ�8�z�)�x
´�ñ�é��
ì�[�$�é���{
´
� 
Æ	' �¼�• 
€ �� DEHP �D
�ó��
R�$ �…�O�H�Á
é�Ã �Õ�î 
† 
€	!
ž�A�$�- �•�� 	‚ �€ 
Æ
��æ
ž�A�$�Ï�• 	t �‹ �•
�$ 
é�Ã���� �G���k�Ð DEHP 	tG±
\�$ 
é�Ã�{ �×�L
ž 
" �–�;�� DEHP �$ PVC �-�•
�+ �P�|�D�Ž �;�� ���� �M�O�|�×�–�;�O�7�ÿ�¸ �• �9�S�< �å ���$�7	ý 
± �$�B�÷ 
a 
¼
�ƒ�–�;���

É �C
Ú�$ ECMO �s�Ï�| �- $^	—�› DEHP �$
€ �� �{ �#�� �m�#�ô �k�Ð
é
�Ã�í�-�•��	‚�|�×�L�D �æ�ƒ�• �D�Ž �ß�€ �–�;
Æ�� DEHP �$ PVC �-�•�+ �P�ƒ�;��
���P�‰ (�×�5C~�)�Ž�5C~ �ž�I
ú  - ethylene-vinyl acetate�zJŒ�£�|�z�I�5C~ �s )
a ��
�$�+ �P�{  

 
�#�� �‰
Q	ý
\ �r �z
h	_�8�‰ 
Q�Ž�t�0���ƒ	$�Õ
Ê	•�s
Ä�ò���� 
� �æ�ô �k�Ð


é�Ã�í�-�•��	‚ �Ì �| �/ ]9�Ì�–�; �Ž DEHP �^�•
¼�=�´�í PVC �-�•�+ �P��	–
æ!Œ
�H�Á
é�Ã�Y�€ �| �` �è
² �J� � 	 Í � � 
µ� � � � � � �æ�| 	 t �Ž� � 
Æ�P�^�–�; �8�E�- �•
�+ �P�{ �×�L
´
��¬����	ú�g�Y�€�|
Æ�&
€	!�°�Œ�$�…�O �H�Á
é�Ã�|�D�Ž���Œ �8
�E�+ �P�$�D �« �˜
Q �z �–�;�8�E �+ �P�$ ���
�¢
\	é�™�­�)�•�ƒ�•�±	–�£ �è�
 �
�¢ �+
�P
Ó�t�p��
Æ�B�z �b�¨�ô�z�H
M�ò
›�$�È�L�°�Ì�z�–�;�Ã�[	—
Q�ó
K
q�‘�·	'
�Ì���ú�o�€�Ÿ�g�Z�€�¿�‰
ì�#�±	—�|�°�-
K
q�K�™�q	ý�$�H�Á
é�Ã�õ�°�Œ�£�{
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�› �z �%�&�)�1�$�H�Á�)�• ��
 

(�° )DEHP �$�x
Q�Ÿ
Q�¿�‰  

�G
Ï�è	–
Ï�±
ð DEHP �$ 
R�Ð�•�®�” (Lethal dose 50%, LD 50)�• 25 �¬�� /
�¬�Ì  (25000 mg/kg)�{  

�G
Ï�$�é�º�«�ù DEHP �$ LD 50 �• 200�™250 �ü�� /�¬�Ì  (200�™250 
mg/kg)�{  

 DEHP �$�H�° �Š�ˆ �E	�G±
ú mono-2-ethylhexyl phthalate (MEHP) �$�x
Q
�Ÿ
Q�ÿ
z DEHP �ô�’
� �{  

 

(�Ë)DEHP �$	O
ô�´�”�Ÿ
Q�¿�‰ 3 

DEHP �#�ˆ
ú �7�a	O�$�)�•�•��
R�Ý
Ï�
	��G�z�
�I�T ç
\�z�a>¶	–�j ç

\�z�
	��…�s�
�Ÿ
Q�€ �¾�I�
	��…�M�Ø�| �G
Ï �Á�Ì�����•�È�/�´�” �¢ no-observed- 
adverse-effect-levels, NOAEL�£ �• 28.9 mg/kg/day �t �7�ÿ �D�ú�o �x�$ �)�•�È�/
(�¾�I�
	��… )�´�”�¢ lowest-observed-adverse-effect-level, LOAEL�£ �• 146.6 
mg/kg/day�| 	–
ÏG±
\�
	��…�$ LOAEL �• 292 mg/kg/day�{  

�º�G
ÏkÄ	ï DEHP 104 	? �$���[�|�™�q �
�z 
��Ÿ
Q�$ NOAEL �•�Â�‰�¤��
DEHP 500 mg/kg �¢
ì�[���$
Ï 28.9 mg/kg/day�z�Á
Ï 36.1 mg/kg/day�£�€�Õ
LOAEL �• 146.6 mg/kg/day (�× 
ß 
¯ �› )�{  

 

 (�~ )
\	é�z�™ �­ �Ÿ
Q�¿�‰ 

DEHP �•���¥�Y�Ð�ä�í�°	��| �# 
\
ú �j�$�H�Á�è�¹ �D�ó 
K�°	��� �« �$�Õ�8
�È�/�|�K���ˆ
ú�¨���z�å �' �è
Q���Õ��	t
Æ�‰ �€�D�ó�K�è�¹
\
ú�j�Ô�ø�z
��Ã
�›#ö
ü
{�%�w
Y	×�á�^�|
��Õ�~�Ó
\	é�ƒ�™�­�q	Å�{�ˆ
ú�¼�[���Ô DEHP ��

R�;
ÏIù���$ �•�¯�I�T�¢ Leydig cell�£�­�ó	Ë�û�t�$ 
Q�Y�Ð�ä Iù�{ cý�ñ�S�ñ�ÿ�€
	ý
\
Ï �W�ó�x
\	é�+�$�‘�m 	V�y�z
^�š�Ð�n	—�z�Ø�“�<�¾�z�ÅIù	± �s �{   
 

�ˆ
ú�Z�€�õ�™�q�|�$
Q�ˆ
ú���–�™
\Iù���¤	V�q	Å�|�O���­�k�Ð DEHP
�á	G�’�1�™
\	é�­�ó���D�s
î�{�×�L�4	F�Å>¶�=� �́|���D��
²�O�›	G�’�1�z
î�{  
 


 � � ¨ � � �¥�¤ DEHP �$�k�Ð�D�ó�èIù�� �™�­
Æ�‘ 	±�©�� �è 
\ 	é #ö
ü
{
�Ÿ	×
ì �«� | 
µ�Õ�è
²�¼�L�«�� �$�=�¦ � � 
Æ�
 �{  

 
�7���Ì
z�±"Ë�˜�«�™�í�v�æ
´���Z�€�×�<�•  

 
1.	ì�À�k�Ð DEHP �$�‰
Q�»
� 
^�  �Ð�n	—�z
^ �  DNA ���•�{  
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2.��
Ê�Ø�÷�¤ DEHP �E	�
ú�ñ�S�ý�ô�| �› �‰�ç�W�ó�¸ 
\	é�+�$�‘�m

(anal-genital distance, AGD)�y��
ì�«
Q �{  
 
3.�Œ�u�B DEHP �ñ�S�›�ÿ�j	O
ì�«�{  
 
4.
Q
ã	Y�t�Õ�j��
ã�™�­ 	•�• �Ø�÷�¤ � U~�Ë�Õ�Žcþ�=�ù
ú �E	�
ú�ñ�S �±

�ô�{  
 
5.� �v#ö�š�Ÿ�•
Ê	•�í�B�÷� U~�Ë�Õ�Žcþ�=�ù
ú�ñ�S�±�ô�{  

 

’�s 	« 
…G±
¼�†
¶�• �»�K (Consumer Products Safety Commission, CPSC) 

2010 �å 4 �D���E�™
¯�#� U~�Ë�Õ�Žcþ�¨�=�ù
ú�)�•
Q �$ ���O �• 3 
- DEHP �8�Í�±
ð�����x
Q�Ÿ
Q�z�#
}
Ø�è���Â
Æ�é
×	ð
Q�ƒ�—�9
Q �{  
- �ˆ
ú ���[���x
Q�z���x
Q�è�«
Q�Ÿ
Q�€
Æ�‘�^�;�A�Å
\	é�+�í�¢Iù���z

� �v�z�[0q�£�z�;�r�z�
�z
��z�ÕEO
¥�{�Ý
Ï�$�•��
ú�¢�
�zIù���z�B�÷�£�z
\
	é�è�™�­ �)�•
ú�{  

- �#�°
`
����$�y�8�z�¤�8�è�Õ�8�k�Ð�$ �®>^�Ô�D�0�• �—	��” �¯ 
ü���•>^
�Ô>^�¬�Ì�j	O 0.1, 0.024, 0.058 mg DEHP�{  

- �#�‰
Q
\�­�—�í�¤�8�è�Õ�8�k�Ð�$ >^�Ô�D�0�•�—	��”�| 
ü���•>^�Ô>^�¬
�Ì�j	O  0.037, 0.0058 mg DEHP�{  

- �#
\�­�å�'
Ê	• (13 �¸ 49 >� )�è�¹�;�r�™�2�í >^�Ô�D�0�•�—	��”�| 
ü��
�•>^�Ô>^�¬�Ì�j	O  0.011 mg DEHP�{  

 
 
� ’ �z DEHP �$�ˆ �—���› �^� ; � �  
 

(�° )�u�Å
ü
Í   

�±
ð�™�| DEHP �è�� �H�°�Š�ˆ �E	�
ú MEHP �è 2-
�	p�¢ 2-ethylhexanol�£
�$�u�Å�·�w���{�ÿ�´�”�k�Ð�|�u�Å
² DEHP �K�E	�
R MEHP �è 2-
�	p�{�Î�£
�“
•
\
ú�ƒ�Î�“#ö�0
ú
a���$ DEHP �D�E	��• MEHP�{ MEHP �$�E	�
ú���O
���•��
Ê	ë�|��#ö
\
Q�Î�“�ì
É (cþd��z
+�rd��zS•�·�qd� )
Û
y�{����
ì�«�E
	��ì
É�-�×S•�’�|�¼���u�Å
æ�•	��A�O	–�Î�{
��¨�º	ï
ú�u�Å�$ DEHP 
‘�F
�u�Å�8�™
\���B�÷
‘�F�8
² �| �›�����ÿ
ü� �”� U~�Ë�Õ�Ž�ø
ì
z�|�^��	–
æ
ü
(12-14%)�$ MEHP 
ƒ�u�Å�{  

DEHP �Ã
}
Ø�u�Å�$�¿�‰
ì�[���v�|�þ
`�Õ�t�| DEHP �E	�
ú�$ �u�Å �”
ì
�[�ÿ�{�°�E	��$ �u�Ö
Q DEHP �D�O
ãG±�ç�r�$
��è�Ø�÷�™�q�|�`�
�’���Á�|
�Õ�Ì �O
��#�ç�r����
Æ�x MEHP�{  
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DEHP �è MEHP �·�w
ü
��¸�B�÷�|�6
ü
Í�¸
ª�$
Ê	ë�è�+�í�{�[	ï
ú�¤
��	—�”�$ DEHP (0.64 mg/kg)�|
��j DEHP �u�Å�è
ü
Í �8�Ë���ÿ 4-8 	–�Ì�{  

 

(�Ë )�E	�  


��j#ö DEHP �u�Å�™�|�DG±
\ 12-21 	��Ø�÷�E	�
ú�|	s�ƒ�E	�
ú�A�Å
MEHP(6.4 to 12.7%)�z �E	�
ú I�¢ 1.9 to 2.1%�£�z IV�¢ 1.8 to 3.7%�£�z V�¢ 25.6 to 
33.8%�£�z VI�¢ 19.7 to 24.0%�£�z VII�¢ 4.0 to 5.3%�£�z IX�¢ 25.9 to 33.0%�£�è����
�¢ <1%�£�{ MEHP �$�E	�
ú VII�z IX �$�B
Z
R
0�8�y �¢ <2 hr�£�|	†���í�Ž�|
��#
�Ø�÷�E	�
ú���G
æ
ü�è�� -
ä�’�vU†�Ž��
R�ž�Â (conjugation)�| 
 \ 
R
� 
+�$
ä�v
U†�Ž�A�ù
ú
	 	Z� j �Ž�| �ÿ!ã 65~99%�{ (�× �w�° ) 

 

(�~ )
 	 	†  

DEHP �è�E	� 
ú�$
 	 	†�M�¸�A�Å�Ø�z�� �(�z�z�u�è�ü�÷�{ �w�x
R�å�‰

Q�¤�&	��…�'>^�Ô>^�¬�Ì�j	O 10 mg �$ DEHP�|�›�Ô#ö�Ø�÷ �ž
		Z  15 – 25% of 
DEHP�{�°
R
��…�' 66 mg �$ DEHP�|�Ø�÷
		Z  31% of DEHP�{
��j DEHP �E
	�
ú�$
		Z�•��
ì�|�ÿ�´�”�±
ð�|
² 8-16 	–�Ì MEHP �E	�
ú IX �è�E	�
ú X
�$
R
0�8���-�ÿ 2 	–�Ì�|�O 14-18 	–�Ì DEHP �$
R
0�8���Õ�¸ 5 	–�Ì�|�Õ�E	�

ú IV �è X �$
R
0�8�• 10 	–�Ì�|�¼���E	�
ú�$
z�«���Ì���Õ�~�Ó�{�Ø�÷
		†
DEHP �E	�
ú�$���-"Ë���¶
ú	�
Æ�‰�Õ
Æ�‰�|
��j�±
ð	–�” DEHP�¢ 3 mg/kg�£
�� 16%�K�O 4 	–�Ì#ö
		Z�|�� 11~28%�O 24 	–�Ì#ö
		Z�|�Õ 20~31%�O 47 	–
�Ì#ö
		Z�{
ð�;�™ 47 	–�Ì�|���~	��E	�
ú
Ž�7���¢ MEHP 7.3%�| �E	�
ú IX 
24.7%�| VI 14.9%�£�| 
 	 	†
R
0�8�$�� �-"Ë�• 12-24 	–�Ì �{  

 
�Ð�A�|�ÿ�´�” DEHP �·�w
ƒ�Î�“#ö�0
ú�zS•�’�·�qd��è����cþd�	t�E	��{

�ô�´�” DEHP �k�Ð�D�Ú
€���˜ DEHP �j���|�n�u�Å�$ DEHP �è�E	�
ú�K
ƒ�á

ù�¸
ª�$
Ê	ë�|�×�
�z
��è�·�q�{
µ�™�Ã>¶�=�E	���
R�ÿ 15-20 	��E	�
ú�| �H
�°�Š �ˆ �E	�
ú
€�¶�K�ž�Â�|���Ø�÷�è���(
		Z�{
Ê	ë�$
ü
Í�Ì���·�y�|�Ì DEHP
�è�E	�
ú
Æ�K�•
u�| �` DEHP �è�E	� 
ú�D�è�a�� 
 Ï � ; 
k
 � �Ö,� 
+�|
 � �D�ó
�� 
R�; �r �è	ý
\ �r 
Ê	ë�$�ë�y�{  

 
DEHP �$
\
ú�D�b�;
Q (bioavailability)
*��"Ë�•
R
��±
ð�•  50%�z�~>�#ö

�r�•�±
ð�•  75�™100%�z
R
��u�Ö�• 75%�z�r�•�u�Ö�• 100%�z
R
��è�r�•�Ã

}
Ø�u�Å�É�• 5%�z
R
��è�r�•�Ã�«�ù�u�Å�É�• 100%�{  
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�á�z DEHP �$�^�; � ; �Ú  
 

DEHP �#�Ý
Ï�$�
�Ÿ
Q	��A
K�Ã�� α ���a>¶�=�j ç	é�´�Æ�=
€	!�+ PPAR α
�¢ Peroxisome Proliferators Activated Receptor�£ �^�;�Õ�- �|��
R�·�q�Ž�E	��$�~
�Ó�z�a>¶�=�j ç	é�z�{
¥�j�­�ó	Ë�û�z
€	!�+�Æ�=�è�I�T ç	é�s 
S�/ �{&u�Ž DEHP
�����°�#�› PPAR α �Á�«�$�°�Ì �^�; �;�Ú�{ �Ù�å�| �#�� DEHP 	��A�E	�G±
ú MEHP
�Ë�•	O�¹ �€ �Z�€���Ô MEHP � �é��
ì�[�§�$�Å�$
Q
É�¢ antiandrogentic�£�­�ó �|
���‰�¬ �K�• �a�® �a>¶	–�j ç
\�Æ�= 
€	!�+ � �̄| �è�¹�$
Q�t�Á
Q�ˆ
ú
\	é�%�w�| �A
�Å�ñ�ÿ�Á�9
É�ñ�S�z���­
	�[�z�è�¹Iù���™�­�s�{ � � � � PPAR α �^� ; � ; �Ú�O
�
� j � � 
Æ�� �O ， 	 t �Ž�°
` �Ý�•�Ý
Ï �# DEHP �$
Ä�ò
Q�� �ô� � 
 � � ¨ �{ 3 
 

DEHP �O�ˆ
ú ���[��	F
ü�=�¦���Ô���• �•��
ú�| �`�#
��¨�•���$�=�¦
Æ�
�|
�¼�� �s �M��	±�Z�€ �¤	ú�¢ IARC�£�! DEHP �ä�¨�•�H 2B �¨ �Y�Å �•��
ú �{�è
²�¢ 2011
�å  4 �D�£�‰�1�����¨�$
��¨�Y�Å�•��
ú�A�Å '%'ð�zd��÷�J�zqR	¨
É �¢�ù
R�=��

ú�í�ƒ �+	¨
^�	�t�m�#�ó
��‰�ƒ�¤�B �| �×�Ý
Ú�]�z�!
}�z
@�¯�z�I
��$�1
µ
R
!Œ�£�z�Õ�,�¸�ócé �¢�D�_���m�#�t�š�´�z	ï
¼�ó
^�z �m�#	è
ú �ƒ�¤�B �| �× �D�! �z
�Ñ�~WÊ�z�I
��$�1
µ
R!Œ �£�z�Ë>¶�=dµ �¢	×�4�C���=�Ò
¼�z�-�F
¼�z�-�H	ï
¼�£�z
�?�	�z�?�	�¾!��‘���z���È
t���ç�r
Ø
����t�m�#�B
ú : oxazepam, 
phenazopyridine hydrochloride, phenoxybenzamine, phenobarbital, phenytoin, 
propylthiouracil, methylthiouracil, metronidazole, griseofulvin, medroxyprogesterone 
acetate, qR�j�9
É�z��qR�j
É
†���B �s �{  
 
 
�ã�z DEHP �$�� �• �´ �”  
 

DEHP �#�ˆ
úG±
\	‡�•�$�Z�€�¿�‰
ì�[���|�����•�´�”�›�ˆ
ú	��¨�z���[
�M�E�z�ú�o�È�/�N��
ì�«�{ 
ß 
¯ �’ � e“ DEHP �O���[�ˆ
ú
�	Í�y�z�¤�8�$ NOAEL
�è LOAEL �¿�‰�{ 
ß 
¯ �á �• DEHP �—	��”�›�ˆ
ú�…�O 
Q�)�• �È�/�´�”�#	°
¯�{  

 
DEHP �#�Ý
Ï�Á�)�• �È�/�´�”�¢ NOAEL�£�• 5 mg/kg/da�Z�{  
 
DEHP �O
��¨�Ž�Ž�í �æ�Õ�¨ �Á�)�• �È�/�´�”�¢ NOAEL�£�ÿ�• 500 mg/kg/da�Z�{  
 
DEHP �O�Ý
Ï�7�ÿ�D�ú�o�x�)�• �È�/�´�”�¢ LOAEL�£�ÿ�• 40 mg/kg/da�Z�{  
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@�z DEHP >^�Ô�D�0�•�—	��” (TDI )�è �ˆ 
ú�Á�)�• �È�/ �´ �” (NOAEL ) 
 

>^�Ô�D�0�•�—	��” (Tolerable Daily Intake, TDI)	��A �� �ˆ
ú �®�Á�D�ú�o�x �)�•
�È�/�´�” � �̄¢ no-observed-adverse-effect-levels, NOAEL�£	t
* ���Õ�-�{�×�È�Ø	t
	\�| NOAEL 
K�¦�O���[�M�E�<�|�����ú�o�x�Ú�?
Æ�‘�^�;�$�´�”	Í�v�{ &u�Ž�6
�ß�€���ˆ
ú�í NOAEL "Ë�| 
*�æ�x
� �¨ �$ TDI 	t�–�;�$ �†
¶ ���Ð safety/uncertainty 
factors (SF/UF)�|�����Ð�í�>���¼� �A�Å �• (1).�ˆ
ú�›
��í���$ 
ú	��)�Ÿ
é�Ã �€(2).

��¨�����¤�|�x�j�#�=��
ú�í
Ä�ò
Q
Æ�‰�í 
é�Ã �€ (3).�Z�€�¿�‰�)�Ÿ�$ 
é�Ã �€�>
�;�í
c�t 10-2000�|���¤�Ž 100 �7	×�;�{�¬�Ü �×�< �•  

 
�ˆ
ú ���[ �$�A�L�|�è	× 
Æ�ó�Ú
€ �_�;�x
� �j 
�	Í�| �J���H�O�ß�€
��j 
é�Ã

�Ì�|�K�O TDI �$�-�‰�a���j�Ø�| �ß�€���°�¼
É�|�/�D�ó�–�;�7�G�$�†
¶���Ð�-
�-	Ë
��¨�$�H�Á�{
*�� TDI �$ 
^
��•�k�Ð���0�•�´�”#ö�$���•
ú�|�Ë��	4
��N

Æ�K��
R�H�Á	‡�• �È�/ �$�´�”�{  
 

�«�×�•�ˆ
ú�$ NOAEL �•  5 mg/kg/day �Ì�|�>�†
¶���Ð 100�|��>^�Ô�D�0�•
�—	��” (TDI)
*���•  0.05 mg/kg/day �ƒ  50 µ g/kg/day�{  
 
(�° )
 � � ¨ �«�ù DEHP �$ �0�•�” 2 

�ˆ
ú �«�ù DEHP �$�Á�)�• �È�/ �´�” (NOAEL)�• 60 mg/kg/day�| �>�;�†
¶��
�Ð 100�|���0�•�”�í���-"Ë�• 0.6 mg/kg/day�€�«�ù DEHP �$ LOAEL �• 250 
mg/kg/day�|�>�;�†
¶���Ð 300�|���0�•�”�í���-"Ë�• 0.8 mg/kg/day�{  

 
(�Ë )
 � �¨ �±
ð DEHP �$ �D�0�• �—	��”  


��¨�±
ð DEHP �$ �D�0�• �—	��”�|	��A���¦
Ï�¨�ˆ
ú�Z�€
*���Õ�- �€ �¼
�� �| �O�s�M	Í
Æ�‰�$�;�Ï�í���K��
Æ�‰�$�P�^"Ë�|���¤�±	×
ƒ�¾�;	��× 
ß 
¯
�ã �{  

�Ž�Þ�Í�¢ 2004�£�$�P�^ �•�«�|�±
ð DEHP �$�ˆ
ú�Á�)�• �È�/ �´�”�¢ NOAEL�£
�• 4.8 mg/kg/day�|�#�°
`
��í �D�0�• �—	� �”���-"Ë�• 0.048 mg/kg/day�|�Õ 0-3
�D�ç�r�t�­�'
Ê	•�í�0�•�”���-"Ë�• 0.02 mg/kg/day�| 3-12 �D�ç�r�í�0�•�”��
�-"Ë�• 0.025 mg/kg/day�{ (�× 
ß 
¯ 
@) 

�Ž
’�s	«
…	��†
¶�•�»�K�¢ 2010�£�$�P�̂ �•�«�|�y�z�¤�z�Õ�8�±
ð DEHP
�#�°
`
��í�0�•�”���-"Ë
ü���• 0.1�z 0.024 �è 0.058 mg/kg/day�{ (�× 
ß 
¯ 
@�z

¯ �Ý ) 

 
 

                   (NOAEL �ƒ  LOAEL *) (mg/kg/day) 
 TDI (mg/kg/day) =  ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯  
                       Uncertainty Factor 
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*�®: LOAEL �•  lowest-observed-adverse-effect-level 
�Ý�z TFDA �$�¾�[�A�L�»
¯  


e�¸>ð
›G±
¼:t���â�• http://www.fda.gov.tw/notice/fd10000.aspx �<�L�{  
 
 
	G�z 	ï � ; � ´ �” �$�- �‰�›
é�Ã
*� �  
 

���¦ TFDA 	t�¾�[�˜�Œ	!�x DEHP >è
›	ï
¼�$�ñ�S�¿�‰�|�f�G�D�Ž�;�-��
�‰�[�Ä
�	t�—	��$ DEHP �´�”�{�‰	Z���k�Ð�´�”�|�f�G�D�Ž�›  TDI�z NOAEL
�O
z�±�|�Ž
��æ�[�Ä	�
K
q���•
´�$�D�ó
é�Ã
°���{�«�× : 
 

 DEHP ���”  	ï�Ö 1 ���ƒ 500 �ü	‹G±
¼	t�—	��x�$ DEHP 
�{�jEOG±
¼ 2,000 ppm 2 mg 
�{�jEOG±
¼ 1,000 ppm 1mg 
�{�jEOG±
¼ 600 ppm 0.6 mg 
�÷�jEOG±
¼ 10-34 ppm 5-17 mg 

 
�J
ƒ�°�• 22 �D�G	–	•���|�×�á�x�D�G�¢�j	O 8 �¬�Ì�£�‰�•	ï�; DEHP >ð
›

�$�-�H	ï
¼�|>^�Ô 2 ���c�›�x�D�|�6�-�~�•>^�Ô 1 ���c�°�å�|�è
²�j	O 18 �¬�Ì�{
�-�H	ï
¼ �¾�[�� DEHP 800 ppm�|	–	•���$
\�Õ�™�­�É�O
Y	×
c�t�{>^�Ô�—	��x
�$ DEHP �´�”�• 0.8�™1.6 mg�|
ì�[�� 0.044�™0. 2 mg/kg/day�|���—	��´�”�Ò�a
TDI�|�`���O NOAEL �$
c�t#ö�{ �¼���|���•
´�$
é�Ã�/�˜
K�D �Ž ���¹�$�{  
 
 
	G�° �z �k�Ð�´�” �±�ô�$ �› 	 � �x�Š�×�? �Ú�p  
 

���¦�æ
S�Ã�ô
\	z	ï
¼�B
ú���g�Á (TFDA)�$�¾�[�¿�‰�|	4�z	ï
¼�$ DEHP
�ñ�SOä�G
æ!Œ�N�O50 ppm �Ž#ö�{Oä�G
æ!Œ�$�{

�½IÍ�ƒ�H�Õ�O�Ã�a�k�Ð�´�”�$
���‰�™�|�K�™�q���G	t�k�Ð�$ DEHP �´�”��
µ�X�O�®�D�0�•�—	��” (TDI) �¯�ƒ
�®�Á�)�•�È�/�´�” (NOAEL) �̄�$
c�t�Ž#ö ; �#���¹�#�O�D�0�•�—	��” (TDI)
c�t
�Ž#ö�$�½IÍ�|�^�A���C]9�Ì�|����
Ì���G�®�Á�)�Ã
Q�|
Æ	' �ú���å�¦��̄|�õ	,�D
�Ž�ƒ ; �#�����#�*�ã�Ã�G�”�¿�‰�ƒ�c�x�ô>ð
›�-�H	ï
¼�$	–���-]9�|�õ�•�K�Ò�a
TDI�|�`�G
æ!Œ�/�õ�O NOAEL �$
c�t#ö ; 
��#���•�|���¦�ˆ
ú�$���[�¿�‰�|��

µ
K�†
¶�$�{�f�G	s=ô���‰�|	t���$
R�å
��D�ó�N�O���†
¶�$
c�t#ö�{  

 
�¸���|�¹�#�k�Ð�´�”�Ò�a NOAEL �$
c�t�$�|�f�G�’
µ
Æ�Ý�•���•
´�$
é

�Ã�����ô�|�`
K�•�ƒ	ù	û�I�_�|�f�G�Ý�•�/�˜�»�Ö�Õ�8�å�¦�$�Ê�8#ö�{
��#�½
IÍ���-���¤	ú�™
ù
K�A�a�V�$�ß�€�$�{
��#�k�Ð�´�”
ì �#���ô�$�½IÍ (�ì��
K	–
�� )�|�f�G�1�l�!�-�ó�™�2	Z�Ë�"�°�$�¾:t�M�Ü  (�«�×�|
\
ú
ª�G�O�| Biomarker)�|
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�-
��æ�D�ó�$�)�•
°���{�×��	'�A�|�F�z�‡�½�Ð�-�Ã�Ÿ	š�Ÿ�B
ú�¾���¤	ú	G
ü
�œ�™�#
��#
é�Ã
ì�#�±�ô�$�½IÍ
��æ
��°=ô�$�å�¦�›
°���{  
	G�Ë�zQ& A 
 

�O�¾	Ž�$�a���¤�|�f�G�1�l>^�•���Y�€�$�½IÍ�N�D�Ž�è	Z	t	ï�;�$
¼�ò�›
�Ð�è�|
µ�™���-�¢
��»�¾�‹�|�°�‰�-�‰�a�ˆ	t�D�ó�k�Ð�x�$ DEHP �´�”�€�!��
�´�”�›  TDI�zNOAEL 
z�±�|	, �D�Ž �0�› �• 
°���[�Ä	�
K
q���)�Ã�$ �k�Ð�{�ƒ	��|
�’
µ���k�Ð�|�`
K�ß
Æ�•�����H�Á�)�•�$
é�Ã�{  �Ž�<
K�O�Ø �#�½IÍ�Ì�|�D�ó
ú
�ð�$�ð�J�|�f�G�¼�¶
T�g�|�Ž�™�é�ß�{  
  

�2���%�&�)�1
K
q�^	Z�q�O
��Í 
ƒ�x�C�‹	!>ð
› �$ G±
¼�¤� ��
��

�"���Ä��	Í�|�f�G��	×	,���D�ó�c�x �%�&�)�1�€ �¼�• �%�&�)�1�;�M�•�|�¤�s�O�»�À
	Í�G�”
a���|�#���¥��
R
Æ	–�$>è
› �{ �%�&�)�1�D�•�a�¿	ï�z
+�ƒ�z�u �“ 
��Ö

� �j�|�`�Ž	ï�Ö�•	��{	t�Ž�|�O�a�ˆ�$�Ô	×
\�Æ�¤�|�A�Å �f�s�t �Þ
’�¤�s�|

��¨ �—�Ö�%�&�)�1�í	Ø��
Ó�'���O�|�s
�>^�Ô�×	ï
ú�—�Ö �%�&�)�1�$�”�ÿ�•
�������������N�H�{ ��
��
��

�2���r�•�c�ƒ���� �%�&�)�1�$ G±
¼�|
K
q 	' �A��
¼�=�´�¾���ó

 � ��
��

�"���¾���ó

�$�è�$	��A�O���™ �%�&�)�1
ì�«�ð �J�¾���z���™
ì�«�$�-�•
ð�¿�z
���™�&�[�$�"�J�-�£�Ú�p
ð�¿�z�P�q�k�Ð�����¿�‰�s�{�½IÍ	���
ì�«�ð�J�|
�ã�4
²���¾���{ ��
��
��

� � � ��2������ �%�&�)�1�¾���ó


K
q�A�½�u	D�„�¿�‰ � ��
��

�"��	,

�Ì���™	t	ï�;�$ G±
¼�Ê���z �– �;
Ã�p�¢�°�1�°�Í�ƒ�w�Í�s�£�Ž�t�–�;��
�q�Ì���|	�
K���'
²�r�•�7�·�½�u�r�•�H�Á	��m�|�D0ú	•�-�£�ƒ�r�r�•�a�ˆ
�$
��jEO�¯�{ ��
��
��

�2���%�&�)�1�#
��j�$�è�¹��'y�# � ����
��

�"��:t���-�������D�Ž�™�q�| �%�&�)�1�$�k�Ð�D�ó �› 
��¨ 
ì�«�$ �ì
´�A�Å �• 	•
Q�Y
�Ð�ä�Ÿ	×�¢�×�•	s�Ã��
²�£�z�‰
Q�Y�Ð�ä�Ÿ	× �	�×�•�ÅIù	± ç�C�£�z�v�Ø
´�z
�ÕEO
¥�­�ó�Ÿ	× �z���6�z�Õ���z�a�ˆ�r�s�{
µ�Õ�|
��#�ì
´�› �%�&�)�1�k�Ð



 16 

�� �$ 
ì�“�z �¼�L�«�� �| �è
²���Á�
+¯�$�=�¦�
�Ž�<�Ú�?�A�æ�| ��	'�A
��°=ô
�$�s�| �Z�€ �{ ��

��
��
��
�2���%�&�)�1
K
q�K�•�� � ��

��
�"���O�Ý
Ï
�	Í���•���¢�
���zIù�����zS•�’���z�8�©�•
(�B
´�£�$�q	Å�|�`
K

�O
��¨�•���$�=�¦
Æ�
�{�s�M���Z�€	z �¢ �*�"�3�$�£�è
²�! �%�&�)�1���ä�O�H�~� �̈|
���D�ó
��Ö ���# �̈ �{�Ž�•��
Q�-�è�|�è
²�¢ �������� �å�£�‰�¬
ƒ�ä�O�H ���# �¨�$
	ï
¼��'%'ð�zd��÷�J�zqR	¨
É�¢�D�_�� �m�#�ó
��‰�ƒ�¤�B�$�1
µ
R!Œ �£�z�Õ
�,�¸�ócé �¢�D�_���m�#�t�š�´�z	ï
¼�ó
^�z �m�#	è
ú �ƒ�¤�B�$�1
µ
R!Œ �£�z
�Ë>¶�=dµ�¢	×�4�C���=�Ò
¼�z�-�F
¼�z�-�H	ï
¼�£ �t�m�#�B
ú �s�{ ��
��
��

�2�����r�•�c�ƒ���� �%�&�)�1�$ G±
¼�|
��j
K
q	!�x�è�¹ � ��
��

�"�����’
µ�ˆ
ú���[�$�¿�‰�õ
ì�[���v�|�`
K�| �%�&�)�1�O�ˆ
ú 
�	Í �¬�� �D�Ž G±
\
�

�	‡�•�z
\	é�%�w	Ë�û�›�•���$�q	Å �����f�G
Æ�ó���¹�| �%�&�)�1��
R 
��¨�ì

´ �$�D�ó�€ �Ž�r�•�Õ�t�| �D�ó"Ë�˜�«�™�$
K�O��
\	é �%�w�› �Y�Ð�ä �M�Ø�|�›

ì�«�È�$	ý�à�E	�
c�t �{�-�£ 
"�A �•�a
´�™���ð�Ž�t
��j�¾:t�|
°���r�•
K

q��
ì�«�$�Ÿ	×�|�6�•�a 
ž�A�$ ���[�è�¾:t�|�O
T�j 
Q�$ �A�L
°���t
ü
s�{ ��

��
��
�2���%�&�)�1�# �ç �z �.�r�$�è�¹�K
K�×�? � ��
��
�"���%�&�)�1�n�Œ�D
 �•�;
k�|�¼���|�f�G
Æ�ó���¹���#�;�r�$�D�ó�è�¹�{�`
K�f

�G�Œ�“�|�I�T�����[ �� �Á�®�•�¥�Ó�È�/ �̄�z �ˆ
ú���[ �  �Á�®�•�Z�;�^�; �̄�€
�
�w	��™�q�‰�Ô�ƒ �%�&�)�1�#
��¨�•�Z�;�$�D�ó
Q� �ÿ�ƒ�{�¼���|�f�G�D�Ž�œ
�ú�#�{�[
µ�|�f�G�õ�Œ�“ ���%�&�)�1�D�Ž�� �ˆ
ú
Q�+�í�›
Q�Y�Ð�ä�$	Ë�û �z 
�
�¨ �k�Ð �›
Q�Y�Ð�ä�^�; �D�ó ���«�$�Ÿ	× �|�¼���|�f�G�õ
Æ�ó���¹ �ç �z �.�r�$
�™�­
K
q�K	!�x�è�¹ �{ ��
��
��

�2���c�ƒ���� �%�&�)�1�$ G±
¼�|
K
q�K�‹�•�
�z
��­�ó	!�� � ��
��

�"���O�ˆ
ú���[�¤�| �%�&�)�1�$�¬�D�O�ˆ
ú
�	Í��
R�
�z
��$	‡�•�€� �̀| �O�-����
��	Í �| �%�&�)�1�Ú
€�è 
��j���«�$�Ÿ
Q�¿�‰��
Æ���_�|�è
²�^�ó�º�q���$�I�T
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���z
ü� �I�T���z�̂ 
ú�Ÿ�g���z�v�æ
́ ���|
��æ
ð�ù
Q�$
é�Ã
*�� �€�̀ ��	�

*���| �#
��j��
R�Ÿ�•�$�J
ƒ
K	F�]
Æ�¬��
Q�$�{	��‘�ˆ
ú���[�$�´�”�-
*
���|�K��
R
��jG±
\�
�z
��­�ó	!���$�k�Ð�́ �”�|
K�è
²�°
̀ �k�Ð�́ �”�$
•

��Ž	Í�{�¼���|�c�ƒ���� �%�&�)�1�$ G±
¼�|�/
Æ�K�‹�•�
�z
��­�ó	!���{ ��
��
��

�2���r�•
��j�¾:t
Æ
Y	×�|
K
q�›�c�ƒ���� �%�&�)�1�$ G±
¼���« � ����
��

�"�O�T���ˆ
ú���[�¿�‰���Ô �|�x
Q�±
ð �%�&�)�1���,�Š	Í
K
ì�#�Á�•�$ ���	�G
Ï�è	–
Ï
�±
ð �%�&�)�1�$ �-�%�������•�G�� �������������N�H���L�H�
�€ 	��r�•�O	ï�;	! �%�&�)�1>ð
›
�$ G±
¼�™�|�·�w 	Z�q
��j
Æ�&�| �g�æ	Í
Æ�/�ä�Q�� �%�&�)�1�����` �| �×�L	–���¬
���Õ�8
ð	ï�� �%�&�)�1�$ G±
¼�|��
²�� �-�•�Ã	t
€	!�"�À�-�£

�• �/�� ��
ž
�A�{ �õ�•�Ã�a �-�£ �¾:t �™�| �™�q�r�• 
��j �¬�����O �Ÿ	× �|�̀ ����
¼�=�´�#
�
�¨�$�H�Á�è�¹�| �è
² ���œ 
Æ�Ì�¬ �Õ�Ì�Û�† �| �¼�� 
��j	Z�q�$
´2D
K
q �‹�¼��
�c�ƒ���� �%�&�)�1�$ G±
¼�|��
" �Ë���•�ú�o�› �G���$�v�æ
´���Z�€�|�6�‘�x
�Š	Ø��
��æ�Ý���{ ��
��
��

�2���r�•
K
q	'�A
��æ�Y�Ð�ä�¾:t � ��
��

�"��	��Ã�-�£
��j�¾:t�A�L
Y	×�|�a�ˆ�$	,�-�De“�Á�›	�
´�™�ƒ�Ÿ	×�¢�D�é�ß�r
�•�H�Á	��m�£�| ���q�Š�ˆ �Á	'
��æ�Y�Ð�ä�¾:t�{�¼�•�r�•	˜�O�™�­�Š�ˆ�|	�

��j�¾:t
Y	×�|�O���Ì
��æ�Y�Ð�ä�¾:t�|���Á�Ÿ	š	Í �$ �™�[�{�¾:t�$�A�L��
�–�Ÿ	×�|��
Æ�E
¯�r�•�Ð�™�$
\�Õ�™�­�°���K���Ÿ	×�|�F ç
Õ�<�z�r�•�t�-
�£�$��	Ù�{����
¼�=�´�#
��j�$�è�¹�|��
‡�y�Ì��	,�K	Z�q
´2D�|�¼����
"
�y�™���•�O
��j�M�Ø
K
q	Z�q�Ÿ	×�|�ì���O
h	_�8�-�Ÿ�Ì�|�H�Ë
Q2D
K
q��

ã�ƒ����	Z�q�{ ��
��
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¯ �° . 
R
�
€	! �–�; PVC �-�•�+�PG±
¼�$�-�•� � 	 ‚ �™�|>^�Ô�$ DEHP �k�Ð�”�{� � � ¦ 
´

 � �B�÷�� �˜ DEHP �ñ�S�ƒ�� �- �•�+�P�$ DEHP �9	Z�p�-�‰�˜ 	Z �{�¢ Health Canada 2002�£
1 

�- �•� � 	 ‚  >^�ÔDEHP �´�”�¢ µg/kg/day�£ �é�ß�¿�‰ 
長期暴露    
�B�÷�•
s  640a,b,c�¢ 150-2200�£  Pollack�¢ 1985�£  
 450a,b,c�¢ 270-1210�£ �« �Ö�´�”  Faouzi�¢ 1999�£  
 100a,b,c�¢ 20-360�£ �y�”�´�”   
 230c�¢ 50-850�£ �y�”�´�”  Dine�¢ 2000�£  

ò�š�•
s  20e Mettang�¢ 1996�£  
�Õ�8���«�B�÷�è�B�÷G±
¼  6-90 f Jacobson�¢ 1977�£  
  Doull�¢ 1999�£  
  Plonait�¢ 1993�£  
  Health Canada�¢ 2002�£  
�Õ�8
¶�é�º�N�F  130-280 d Mazur�¢ 1989�£  

Loff�¢ 2000�£  
 800-2000 ug/�Ô d�¢ �ç�r /�r�• �£  Kambia�¢ 2003�£  
短期暴露    
���B    

�Ž	‡
´
�  8500f�¢ 63 �8�•
¶�B �£  Jaeger and Rubin�¢ 1972�£  
 1300-2600b�¢ 2.5 �¬	‹
¶�B �£   

�?���š (ECMO) 3000-10000f�¢ 21-46 �8�•�Æ�ù�B
�÷
a
¼ �£  

Sjoberg�¢ 1985b�£  
Butch�¢ 1996�£  

	ú
��ô�“    
  
��»	ú�’� 	é  2400 e Barry�¢ 1989�£  
�B
ú�é�º�«�ù    
  
‡�·�9
Q�B
ú  �» 5 f Health Canada�¢ 2002�£  
  �·�9
Q�B
ú  �D�a  1500 f Pearson�¢ 1993�£  
a: 
ƒ 70 �¬�Ì
´
��|>^
U�8�~�Í�B�÷�•
s  
b: ���Â
¢�<�Ø
u�¢ area under curve, AUC�£�-�‰	t�˜	Z  
c: >^�Ô�•
s 4 	–�Ì�|��
��Ö�t�v	Z�B�÷�$ DHEP �ñ�S���-  
d: �º PVC �å���>�è���«��
¢���- DEHP �$�í	��p  
e: ��
´
��B�÷ DEHP �ñ�S�-�‰�˜�-  
f: ���å���B�÷�è�B�÷
a
¼�ƒ���«�9�÷�$ DEHP �ñ�S���‰  
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¯ �Ë . 	ý
\ �r 
€	! �–�; PVC �-�•�+�PG±
¼�$�-�•� � 	 ‚ �™�|>^�Ô�$ DEHP �k�Ð�”�{� � � ¦

´ 
 � �B�÷�� �˜ DEHP �ñ�S�ƒ�� �- �•�+�P�$ DEHP �9	Z�p�-�‰�˜ 	Z �{�¢ Health Canada 
2002�£ 1 

�- �•� � 	 ‚  	ý
\ �r (4 kg)>^�ÔDEHP �´�”
�¢ µg/kg/day�£  

�é�ß�¿�‰ 

�B
ú�«�Ö  
!  Midazolam�¢ 24 ml�£  
!  Fentanyl�¢ 29 ml�£  
!  Propofol�¢ 1%,10 ml, 24h�£  


¶�é�º�N�F  
 

 
7 a 
33 a 
1640 a 
30�¢ 
Æ���·�í �£ a  
2500 �¢ �·�í�Õ�=�÷ 20%, 27�Æ�£  
3250�¢ �·�q�«�ù�÷ , 33�Æ�£ a 

Loff�¢ 2000�£  
 
 
 
Loff�¢ 2000�£  
 
Loff�¢ 2002�£  

�õ�B�–�y�8  1200-22600 c 
840-3300 b 
1700-4200 a 

Plonait�¢ 1993�£  
Sjoberg�¢ 1985a�£  
Sjoberg�¢ 1985b�£  

�8�´�”�A�Ë�Ú�B�• �¢ 20 ml�£  36-152 a Loff�¢ 2000�£  
�8�´�”
Ë���B	–
X�$�B�v �¢ 20 ml�£  232 a  
�8�´�”	ý
±�¬�Z�B�v �¢ 20 ml�£  138-2020 a  
�?���š  - ���x
Q  �D�a 14,000 d 

�¢ 14000 µg/kg/ 10 �Ô�£  
0�¢ �

É
ß�¶�$ PVC ���Ï �£  
�D�a 3,490 e 
�¢ 34900 µg/kg/ 10 �Ô�£  

Schneider�¢ 1989�£  
 
Karle�¢ 1997�£  

�z�u�Ï�•  – >¶>¶�•�O  �» 130 f Health Canada 2002 
�–�;�����Ž���$�z�u�Ï�•  �» 700 f Health Canada 2002 

Latini 1999 
�C�¢
´�j#ö	ý
\�r
€	!��	O�-�•��
	‚  (�é�º�«�ù�ß�é�´�z 
¶�é�º�N
�F �z���B ) 

2830 FDA�¢ 2002�£  

a: �º
Æ�‰
��p
ú#ö�$ DEHP �ñ�S�-�‰�˜	Z  
b: ���Â
¢�<�Ø
u�¢ area under curve, AUC�£�-�‰	t�˜	Z  
d: �-�•��	‚ �í
²�è�í�™���”�$�B�÷ DEHP �ñ�S  
d: ���¦�B�÷�ñ�S�è�m�#�J
ƒ  
e: �� �¦�B�÷�ñ�S�è�j�Ž�$�9	Z�p���”  
f: �º DEHP �$	à���«�-�‰  
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¯ �~ . 
R
��ƒ	ý
\ �r 
€	! �¤	� �- �•� � 	 ‚ � Ì� | DEHP �$�D �0�• �—	��”�è
� � j 
€	! �´ �” �$
z
�p 2 


R
��¢� j 	O 70 �¬�Ì�£  	ý
\ �r �¢� j 	O 4 �¬�Ì�£  
 DEHP �´

�”  
(mg/kg/day) 

TI/dose ratio* DEHP �´�”  
(mg/kg/day) 

TI/dose ratio* 

�é�º�«�ù�°
` �9�÷
(�× �• 
\�g 	ï�ø 
+�z 
ä�’
�v�9�÷ �z  �›�¨ �Ü�Õ�Ž �÷ ) 

0.005 120 0.03 20 

�é�º�«�ù	 ' �A
� �p
ú
	•�9�$�B
ú  

0.15 4 0.03 20 


¶�é�º�N�F      
 
Æ���·�í  0.03 20 0.03 20 
 ���·�í  0.13 5 2.5 0.2 

�–�; PVC ���$ EVA �> ! 0.06 10   
� � �B      

�Ž	‡
´
�  8.5 0.1   
�?���š
´
�  3.0 0.2   
�õ�B    22.6 0.02 

�C�¢
´�j	ý
\�r    0.3 2 
�=�•
´
��èf½EO
Á�B
´

�  

0.09 7   

	ú
��ô�“	�	[
´
�  0.28 2   
�½�B	Ë�û
´
��� �¬�Z�Ü
�=
¼  

0.03 20   

	ú
� �ô�“      
�ãEO�ˆ�º�ô�“  1 0.6   
	ú�’� 	è  0.3 2   

��»	ú�’ � 	è  2.4 0.3   

�?�� �š    14 0.04 

�B�÷
ü�m	[  0.03 20   
�B�÷�•
s  0.36 2   

ò�š�•
s  �» 0.01 �¼60   
� Î �“ �N�F 0.14 0.3 0.14 0.3 

*�•���¦ �«�ù DEHP �$ �0�•�v"Ë 0.6 mg/kg/day �è�±
ð �0�•"Ë 0.04 mg/kg/day �{�˜  
���• EVA: ethylene-vinyl acetate（�5C~�)�Ž�5C~ �ž�I
ú ） 
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¯ �› . DEHP �O�Ý
ÏG±
\ �)�•�í NOAEL �è  LOAEL "Ë 3 

 NOAEL 

mg/kg/day 

LOAEL 

mg/kg/day 

�ú�o�È�/  �é�ß�� � �  

	O
ô�´�”�Ÿ
Q  


�  28.9 146.6 �G
Ï�•
 � 	O�” ç�C  David 2000a 

�
  28.9 146.6 �G
Ï�•� 
 	O�” ç�C�z�a>¶	–�j ç

	é�z�B
Z
(�•
( ç�C  

David 2000a 

Iù��  3.7 37.6 �G
Ï�• �•�¯�I �T �í�P�� 
R ��

(vacuolation) 

Poon 1997 

�«
Q�Ÿ
Q 


�   5.8 �G
Ï�•
 � �Õ�„�Ó�=�$�™
\�p�›�a

	O�S���´�” �È�/�«��  

David 2000a 


�  98.5 292.2 	–
Ï�•�«
Q
��æ
Q
�
´�Ó�z
� 	O

�”�n	—�¢
æ!Œ�D�o�£ 

Moore 1997 

Iù��   5.8 �G
Ï�•�Á
^	±�$�™
\�p�� �´ �” �È

�/�«��  

David 2000a 

	� �…  28.9 146.6 �G
Ï�•� 
 	 � �…�z�8�©�•
(�B
´  David 2000a 

�
   292 	–
Ï�•� 
 	 � �…�™
\�p ç�C  David 1999 

Iù��  90 300 �G
Ï�• �•�¯�I �T 	� �…�™
\�p ç�C  Berger 1885 

  S•�’   12,500 �G
Ï�•S•�’ 
¥�P�I�T
¥�…�™
\�p

 ç�C  

David 2000 

�™�2�Ÿ
Q 4.8 14 �G
Ï�•Iù�� 	O�”�n	—�z�I
^	–��

�¤	V  

Wolfe 2003 

�™�2�Ÿ
Q  11 �G
Ï�•
\ 	é�“
Œ�1�Ÿ	×  Gray 2009 

�™�2�Ÿ
Q 44 91 	–
Ï�•�®G± ç�C�z�ÿ�j 	O�;�r ç

�C�z
Œ�1�Z���è�� �e�Ÿ	× ç�C  

Tyl 1988 


\ �­ �Ÿ
Q  14 140 	–
Ï�•
\ �­ �—�ñ�ÿ  Lamb 1987  
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¯ � ’ . DEHP �O���[ �ˆ 
ú
� 	 Í �y�z�¤�8�$ NOAEL �è LOAEL  (� ‘ Iù�� �È�/ ) 2 

�Ý
Ï  (�±
ð ) 
�Z�€  kÄ	ï�Ì � �  �Á�)�• �È�/ �´�”  

(NOAEL , mg/kg/day) 
�7�ÿ �D�ú�o �x�$ �)�•�È�/�´�”

(LOAEL , mg/kg/day) 
Rhodes 1986  14 �Ô  2000 
Agarwal 1989 13 �Ô 330 1000 
Parmar 1986 15 �Ô 1000 2000 
Siddiqui�Í Srivastava 1992 15 �Ô 500 1000 
Saxena 1985 7 �Ô  2000 
Oishi 1985 14 �Ô  2000 
Gray�Í Gangolli 1986 10 �Ô  2800 
NTP 1982 13 
U�8  320 630 
Poon 1997 13 
U�8  3.7 37.6 


 � �¨ �Ž�Ž�í �æ�Õ�¨(�±
ð ) 
Rhodes 1986 14�Ô 2000  
Pugh 2000 14�Ô 500  
Kurata 1998 13 
U�8  2800  
 
 

¯ �á . DEHP �—	��”�›�ˆ 
ú�…�O
Q�)�• �È �/�´�” �#	°
¯ 2 

� - �‰�,
	j  

 
� j 	O  

�Ý
Ï�Á�)�• �È�/�´
�”  

5 mg/kg/day 

�Ý
Ï �7�ÿ�D�ú�o�x�)�• �È�/�´
�”  

40 mg/kg/day 


��¨�Ž�Ž�í �æ�Õ�¨ �Á�)�• �È�/ �´
�” * 

500 mg/kg/day 

10 �¬�Ì  50 mg >400 mg >5000 mg 
20 �¬�Ì  100 mg >800 mg >10000 mg 
30 �¬�Ì  150 mg >1200 mg >15000 mg 
40 �¬�Ì  200 mg >1600 mg >20000 mg 
50 �¬�Ì  250 mg >2000 mg >25000 mg 
60 �¬�Ì  300 mg >2400 mg >30000 mg 

 
�é�ß"Ë  

NOAEL 
4.8-1000 mg/kg/day 

LOAEL 
37.6-2800 mg/kg/day 

NOAEL 
500-2800 mg/kg/day 

�®*�•�è
² 
 � �¨ �Ž�Ž�í �æ�Õ�¨�ˆ
ú�$�Z�€�� 
µ
ì � [ � � �v�|�y�8�k�Ð�$�)�•�´�” � Ì � � �ÿ��
�Ý
Ï� | 
µ�Õ�Õ�8�H�Á�È�/� � 
µ�
 �a
ì �«�Z�€�{  
 



 25 


¯ �ã . �s�M�;�Ï �¬�� 
 � �¨ �±
ð DEHP �D�0�•�—	��”� �A
¯ 3 
� ; � Ï  �0 �• � ”

(µg/kg/day) 
� � � ¦
NOAEL  
(mg/kg/day) 

	 . 
Y  
�¼�   

� � � � � - �o  

RfD3;
’�s���¥�-�¢	z 1991 20 20(LOAEL)  1000 EPA 1991; Carpenter 1953 
TDI; �C�d�G�ô
\
æ 1994 44 44 1000 Health Canada 1994; Wolkowski-Tyl 1984 
MRL(�¤�8�k�Ð );
’�s ���Ÿ
ú
�í�è�ì
´�J�G �;�Ï 2002 

100 14 100 ATSDR 2002; Lamb 1987 

MRL(�«
Q �k�Ð ) ;
’�s ���Ÿ
ú
�í�è�ì
´�J�G �;�Ï 2002 

60 5.8 100 ATSDR 2002; David 2000a; 

TDI; 
H�„�ô
\
Ê	ë 2003 25 2.5 100 WHO 2003 
TDI; �Þ�Í 1998 37 3.7 100 EU CSTEE 1998; Poon 1997; Arcadi 1998 
TDI; �Þ�Í 2004 20 (0-3 �D�ç

�r ,�­�'
Ê	• ) 
4.8 240 ECB/EU (RAR-DEHP) 2004; Wolfe 2003 

TDI; �Þ�Í 2004 25 (3-12 �D
�ç�r ) 

4.8 192 ECB/EU (RAR-DEHP) 2004; Wolfe 2003 
 

TDI; �Þ�Í 2004 48 4.8 100 ECB/EU (RAR-DEHP) 2004; Wolfe 2003 
TDI;�Þ	1	ï
¼�†
¶�Á 2005 50 4.8 100 BfR and EFSA 2005; Wolfe & Layton 2003 
ADI;�y�8�k�Ð ; CPSC 2010 100 10 100 Carlson 2010; Dostal 1987a,b 
ADI;�Õ�8�k�Ð ; CPSC 2010 58 5.8 100 Carlson 2010; David 2000a; Moore 1996 
ADI;�¤�8�k�Ð ; CPSC 2010 24 24(LOAEL) 1000 Carlson 2010; Bibra 1990; ECB 2008 
ADI;�¤�8�k�Ð�•
\	é���• ; 
CPSC 2010 

37 3.7 100 Carlson 2010; Poon 1997 
 

ADI;�Õ�8�k�Ð�•
\	é���• ; 
CPSC 2010 

5.8 5.8(LOAEL) 1000 Carlson 2010; David 2000a 
 

ADI;���8�k�Ð�•�™�2���• ; 
CPSC 2010 

11 11(LOAEL) 1000 Carlson 2010; Gray 2009 
 

�®�• RfD (�é�ß�´�”�ƒ �±
ð���Ÿ
ú�í�7�G�D
€	!�´�” , Reference Dose), TDI (>^�Ô�—	��0�•�” ,  
Tolerable Daily Intake), MRL (�7�G�ë�y"Ë , Maximal Residue Level), ADI (>^�Ô�D
€	!�—	��0�•

�” , Acceptable Daily Intake) 
�®�• CPSC�• 
’�s 	« 
…G±
¼�†
¶�• �»�K�$����  
 
 

¯ 
@�• �Þ�Í�¢ 2004�£�t 
 ’ �s	«
…	��†
¶�•�»�K�¢ 2010�£�# DEHP �—	��0�•�”�$�P�^ 2,3 

�; � Ï  �#	Å  �0�•�”
(mg/kg/day) 

�Þ�Í�¢ 2004�£  0-3 �D�ç�r�z�­�'
Ê	•  0.02 
3-12 �D�ç�r  0.025 
�����å�'
Ú  0.048 


 ’ �s	«
…	��†
¶�•�»
�K�¢ 2010�£  

�°
`
� �y�8�k�Ð  0.1 
�°
`
� �¤�8�k�Ð  0.024 
�°
`
� �Õ�8�k�Ð  0.058 
�‰
Q�¤�8�k�Ð�• 
\�­�— ���•  0.037 
�‰
Q�Õ�8�k�Ð�• 
\�­�— ���•  0.0058 
�­�'
Ê	• (13�™49 >� )���8�k �Ð�• �;�r �™�2���•  0.011 
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¯ �Ý . 
 � �¨ DEHP >ð
›
ú>^�Ô�D�0�•�—	��” (TDI)  2,3 

�- �‰�,
	j  

 
� j 	O  

�Þ 	1	ï
¼�†
¶�Á (2005
�å ) 

�Õ�8�k�Ð  
0.05 mg/kg/day 


 ’ �s (2010�å ) * 
�Õ�8�k�Ð  

0.058 mg/kg/day 


 ’ �s (2010�å ) * 
�y�8�k�Ð  

0.1 mg/kg/day 

10 �¬�Ì  0.5 mg 0.58 mg 1 mg 
20 �¬�Ì  1.0 mg 1.16 mg 2 mg 
30 �¬�Ì  1.5 mg 1.74 mg 3 mg 
40 �¬�Ì  2.0 mg 2.32 mg 4 mg 
50 �¬�Ì  2.5 mg 2.90 mg 5 mg 
60 �¬�Ì  3.0 mg 3.48 mg 6 mg 

�®*�• 
’�s 	« 
…G±
¼�†
¶�• �»�K  
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�w �° �z 
 � �¨ �Ø�÷�¤ DEHP �$�E	� �M�¸  (Silva et al.; Koch et al., 2006)3 

 

	 � �A�é�ß�¿�‰  
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