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� I succeeded in monitoring the variation of the sex steroid sex hormones by POPs  
using GC/MS.  It was possible to detect on the high sensitivity in the biological week 
signals.  The detection limited of the sex steroid hormones (17 kinds of androgens, 
estrogens and progestins) in serum are 0.1 pg/ml.  It revealed that POPs indicated the 
endocrine disruption.   
 
vwxqy 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �������� 

 z{|} ~{|} �� 2 

vwxqy ���������� �������� ����������

 
��0������ 
��}�0�.�������.��_����`���.��_��� 
�=�=O���_�� 
 
����������� 
 :¡�d�¢$�£6
������

���POPs��¤��¥¦/�§¨k©ª
6«��¬�­®�¥¯°G±²�r³�

���´��ª°Zµ¶·°¯�C¸"H)

¹&$!¯6K�"JH©�¯G±²���

¸ºc»���§¨¼�t½¾¶·°¯�

¿À­®�GH_Á�mHÂÃÄ�mHÅÆ

�mHMÇÈ|�mÉ�ÊËkj£t·°¯

�C5�5HÌÍ�_Î���MAHÏ�Ð

¸Ñ¦Ò$|Ó5°a/�ÔrÕÖ·H×Ø

56 POPs���­®GÙÚÛscÜk³¯C
POPs G8�O7�HÝÞ�O7�HS�O
7�H'(�Ý�HßT9'(�Hß�à'

((á�â�H):ãä'&HPCBH*�à
-å�HDDTH :¡�d�¢�PCDDs æ
�W PCDFs�HN*,ç(�è-å<�S=
N�VWé�9ç(�è-å<�S=N�H

é�9'((á�â�H'(�Ýê�Hß�

àç(�ë-å<�H7�Ý�(γ-HCH)Hα-
ß�à'((d'(ß�à�(α-HCH)Hβ-ß
�à'((d'(ß�à�(β-HCH)Hß�à
ç(�è-å<�S=N�VWßT9ç(

�è-å<�S=N�Hì=-�¡(¡'9

�&���í�PFOS�@D�îHVWì=
-�¡(¡'9�&���í-�¡7O

�PFOSF��2 21P¢$¯¯H?·tï�
�����Ðð��ãá�A�_`­®Hñ

���������	


��
���������


�����������
 �
 ������
 


������������	


������ !�
 "#$%&%'()&*+,-./0123 4546 789:$;<=>


?@ABC��
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


������D!�
 EF6FGHIJ
KL
FMNOHKMPFMQGR
PFSOIOMF
KL
4546
TG6O6
KM
QJF
6QFHKOS
6FU



JKHPKMF6
PKMOQKHOMV


��WXY


Z[
 \]
 �^G_GK
`FHaba_O�


cdeBfgBhfij


��Y������		���


 



 

 

��������� !�Zµ�¥¯°G

òó�¼5¯C 
 
ô�����õ 
POPs ���Ðð��"#$st��>�

?@VWö"�Ð¸M� POPs�÷Ôãá�
�æø�¿ÀÉ�����õc­®$K�

IJ�æ¯°Zµ>�?@$�õ@>�Cù

`õ�Gf0úm%&'()*+,-.�/

012�HRGC-HRMS�$345HÐðM
��Ö·� POPs ��oh$st��5H
POPs ÷Ô/$ûq>�Cü�H"JK��
ö"�Ðð��oh�æ¯°»��ýc 

!$þ>��H??AG_Á¬����>�

��$M�������@D�XY�$�

<97�+>�?@��ª°E0n�� 

!$ús>�C 
 

������� 
ÐðM� POPs��oh$	
>�6£�H

*=9� :Sä*&9ÝÞ=$�!5"

�>�C	
��@5°GHHRGC-HRMS
$345H8:
*=T�����r�ê+

,;¡= =A�fgh01$�¯HÐ¸�

��÷Ô/$ûq>�C?���$��@5

°HK�$!¯6E0n����>�_`­

®�¥¯°Zµ$�ýC?�K�"JAGH

��X�´k����56HRGC-HRMS�
��T(R&U�HS&*(R�H8�O(

R���HD·tM~XY�$�£6� 17
P�������Ì��<97�+�$�

!5H� POPs���E0nÉ�a�c�K
$��01�õ����rúsH� >�C

Ö6H!#�õ"#�����¬�­®� 

�8T(=U$�¯H%Z��r&'Z


�&'(H&')KmH&'*!¼�Ñ�+

���ö¶·6,-�Î��¥¯°$Zµ

$./�C 
�

0������

ÐðM� POPs��oh$st��>�6
£H*=9� :Sä*&9ÝÞ=��rÐ

ð�01$�ª6C¦12æ�W342�&

=ì=)=5ä*�t	
�4!>�Ðð

$6756CD�EFGHf89��Ðð$

M�@56$�A©rH:¢H;<¢H=8

¢H>¢�U=?H@>�H�A¢H¯$¢

A©�CBCH	
56ÐðD�MAHfo

h�Z[¶·6�G:¢@;<¢A©rH:

¢�MAE$fohA©ª6�k'è,:

�Total POPsoh@5° 9600 pg/gFG/�
A©ª6Cü�HfohA©ª6@:GH1500
H1800 pg/g FG/@IÑJ:@KL>�@
M 6H18NfohA©ª6CÌ�H�A¢Ñ
¯$¢���ohG 18H170 pg/g FG/@
OohA©ª6C?·t�P��rH�Ðð

D� POPs�����"#kQ0õ�ús¶

·6C 
ü�HPOPs �E0n�� !�­®� 

$�ª6C C57BL/6 )¹&�� POPs
�2,3,7,8-TCDDH):ãä'&H7�Ý�H
'(�Ý�HßT9'(=�Hß�à'((

á�â�Hé�9'((á�â�HDDTH
PFOSH'(�Ýê�H8�O7�HÝÞ�
O7�HS�O7��$|RST5H2 UV
�~��XY,-WXm@&'("#$�

ª6CD�P�HCYP1A$��@>� EROD
Î�k 2,3,7,8-TCDD STDAê�*(=�
)¹&�KY° 20 NZ[56C¶t�H
CYP2B � BROD Î�AG):ãä'&k
2,3,7,8-TCDD �r$\�,-WX$]^_
?>?@kst�@cª6CÌ�H&'("

#AG HxCBz @'(�Ýê�$`�a@b
»� POPsA&'(öckij¶·H&'!
��­®$T/�?@kst�@cª6C 
�������<97�+AGHPOPs $

¤�õ�§¨¶d6e� C57BL/6)¹&�8
fg��LM 17 P�������8�O(
R� 4PHS&*(R� 3PHT(R&U�
3P�VWD�XY��7P���r�ª6C
2,3,7,8-TCDDH):ãä'&�Mirex�Hé
�9'((á�â��PeCBz�Hì=-�¡
(¡'9�&���í�PFOS�GHê�*
(=�D@KL5°LM�����oh�

�KkhiA©ª6C��������GH

êã&N(=�$jk@5T(R&U�→
8�O(R�→S&*(R�kÏc|lA
©�C?���±m�_�K$ê�*(=�

@KL56@?nHTCDDHPeCBz VW
PFOSG8�O(R�/T(R&U�Kk 0.2
H0.6 @T(R&U��t�8�O(R��
�ko�5°¯�?@kps56C5�5H

8�O(R�XY�/8�O(&N�è¡�
K$ij56@?nH¦^�q.5°¯6?

@�rH8�O(R����/k��øZH

o�5°¯�kH¶t�\r�8�O(R�

XY�É�XYkst5°¯�?@kst

�@cª6CÝuO(N&*&N(�KGh

i�o�5°¯�?@ÑHS&*(R�É�

_�Kkq.5°¯�?@�tH?·t

POPs ���e�v�ïöckþw¶·�P
�@cª6C�  
��x~$yz°HÐðM��Ö·�

POPs ���ohkús¶·6Cö"���
ãá��æø�K�É�­®$� 56@

?nHÐð��ãá�AGhicE0n��

 !kij¶·c�ª6$��Hf��ãá

�A�§¨�«�HK�"J�æ¯°HE0

n�� !$þ56C?�����GHPOPs
�E0n�� !$78�9:;õ��<

97�+>�?@A��{|<?;�ús

É���õ���c�@}/t·�CÖ6H

öX~��æ¯°ÙúscE0n��@ï

���@�����$ús>�Ì��@5



 

 

°G�c��A©�@p�56C 
 

��Ïc���
¼�

���X�´H��0�´VW����´�

G\���

 
����
��2��� 
�

�������2���� 

(1) M���H>��ÐðM�ë&-å�=�

�ï�������"#�ús@D�¿

À­®� H�20CU���ï��H201

1.7.17H����¦� 

(2) M���H�-�� ¡TBBPA�é�¡

�d
=;qÁ¡¢£�¤F`$<56

_`­®H�20CU���ï��H2011.

7.17H����¦� 

(3) M���Hf89Ð��ÐðM�î-ïH

�-ïæ�Wî-.�-ï :¡�d�¢

�����"#��sH�20CU���ï

��H2011.7.17H����¦� 

(4) M���H¥¦ÐðM�17P�POPs��

���"#�úsH�20CU���ï��H

2011.7.17H����¦� 

(5) M���HP§�T,&Uä'¨ð��ï

���k�>�u*�é�¡�d
=;

qÁ¡¢£�¤F`Î�H�20CU���

ï��H2011.7.16H����¦� 

(6) Teruyuki Nakao, Contamination levels

 of seventeen kinds of POPs in Japan

ese market foods, 31th International S

ymposium on Halogenated Persistent 

Organic Pollutants, 2011.8.22, Belginu

m 

(7) Teruyuki Nakao, Health assessment o

f tetrabromobisphenol A as brominate

d flame retardants through peroxisom

e proliferator-activated receptor (PPA

R), 31th International Symposium on 

Halogenated Persistent Organic Pollut

ants, 2011.8.22, Belginum 

(8) Teruyuki Nakao, Comparison of in vit

ro and in vivo cytochrome P450-1A ac

tivities induced by structural differenc

e of TXDDs and DL-PXBs, 31th Inter

national Symposium on Halogenated P

ersistent Organic Pollutants, 2011.8.22,

Belginum 

(9) M���Hf89Ð��ÐðM�
���

������POPs������"#H�6

1CU����©ª«Q¬�.¦�H2011.

10.22HÈ­�®¦� 

(10) M���H¯°�-(k±c�ë&-å

�=��ï��kþ>PPARÎ�H�61C

U����©ª«Q¬�.¦�H2011.10.

22HÈ­�®¦� 

(11) M���H�-�� ¡TBBPA�².8

�XY�É�¬�­®H�61CU����

©ª«Q¬�.¦�H2011.10.22HÈ­�

®¦� 

(12) M���H :¡�d�¢k�>�ÅÆ

�� !�Zµ³70U~�´ST :¡

�d�¢���µjñ±õcµ`¶_�

K³H�21C��ï�µ��H2012.7.12H

·¸��¹
ï�º 

(13) M���H89�»�¼>�TBBPAk�

>�½¾��� !�úsH�21C��ï

�µ��H2012.7.12H·¸��¹
ï�º 

(14) M���H>��ÐðM�ë&-å�=

��ï�������"#�úsVWD

�¿À­®� ��ô½�H�21C��ï

�µ��H2012.7.12H·¸��¹
ï�º 

(15) M���H¿�»$!¯6������

�¿À­®� d&N;���³��½H

�21C��ï�µ��H2012.7.12H·¸

��¹
ï�º 

(16) M���HDextranÀ±$ÁÂ@56TC

DD@B(a)P���_`ÃÄÅ !H�21

C��ï�µ��H2012.7.12H·¸��¹



 

 


ï�º 

(17) M���H�-ïë&-å�=�A×Ø

�@ÆE¤F`PPARÎ�@�Ç��H�2

1C��ï�µ��H2012.7.12H·¸��

¹
ï�º 

(18) M���H�-�� ¡TBBPA���È

8�XY±¾��>�ZµH�21C��ï

�µ��H2012.7.12H·¸��¹
ï�º 

(19) M���HTBBPA�ÉÊx.Ë>x§¨

���Ì)¹&�_`­®H�21C��ï

�µ��H2012.7.12H·¸��¹
ï�º 

(20) Teruyuki Nakao, Damaging effect of

 tight junctions as barrier function in 

Caco-2 cells indicated by dioxins and t

heir related compounds, 32th Internati

onal Symposium on Halogenated Persi

stent Organic Pollutants, 2012.8.28, A

ustralia 

(21) Teruyuki Nakao, Exposure to tetrabr

omobisphenol A alters hepatic lipid m

etabolism in C57BL/6N mice, 32th Int

ernational Symposium on Halogenated

 Persistent Organic Pollutants, 2012.8.

28, Australia 

(22) Teruyuki Nakao, Tetrabromobisphen

ol A regulates mRNA expression invol

ved in adipogenesis in 3T3-L1 adipocy

tes through PPARg activation, 32th In

ternational Symposium on Halogenate

d Persistent Organic Pollutants, 2012.

8.28, Australia 

(23) Teruyuki Nakao, Contamination leve

ls and health assessment of tetrabrom

obisphenol A and its related compoun

ds in infant foods, 32th International 

Symposium on Halogenated Persistent

 Organic Pollutants, 2012.8.28, Austra

lia 

(24) M���H*,�&89í�¿À­®�

 ³ÐðM��Ö·�*,�&89í�

q/VW*,�&±�`�0Í.&¨³H

�62CU����©ª«Q¬�.¦�H20

12.10.20HÎÏÐÑ'¦� 

(25) M���H_`ÃÄÅm$ÁÂ@56�

������¬�­®H�62CU����

©ª«Q¬�.¦�H2012.10.20HÎÏÐ

Ñ'¦� 

(26) M���HTCDD�Òx�´ST���

µjñ±õcµ`¶_�ûÓH�62CU�

���©ª«Q¬�.¦�H2012.10.20H

ÎÏÐÑ'¦� 

(27) M���HT,&Uä'ÔÕ¨ð��Ö

·�� ï¡TBBPA���89�»0ï

Öt !H�62CU����©ª«Q¬

�.¦�H2012.10.20HÎÏÐÑ'¦� 

(28) M���H������<97�+$�

�@56���������E0n��

 !H�62CU����©ª«Q¬�.¦

�H2012.10.20HÎÏÐÑ'¦� 

(29) M���Hf
����������(P

OPs)���¥¦Ðð���"#	
H�6

2CU����©ª«Q¬�.¦�H2012.

10.20HÎÏÐÑ'¦� 

(30) M���H� ¡N*,ç(�ë&-å

�=�A�´§¨���È8�XY���

×H�62CU����©ª«Q¬�.¦�H

2012.10.20HÎÏÐÑ'¦� 

(31) M���H�-ïë&-å�=�A�-

ØÙ7=ï��k�>�89�»0ï 

!H�62CU����©ª«Q¬�.¦�H

2012.10.20HÎÏÐÑ'¦� 

(32) M���HPOPsST)¹&kþ>18P

������.XY���K@¬�­®H

�15C��������H2012.12.18HÚ

3¦� 

(33) M���H1H4�-ïë&-å�=�A



 

 

k�>�89�»0ï !H�15C���

�����H2012.12.18HÚ3¦� 

(34) M���HTBBPA�´§¨)¹&kþ>

².8�XY��ÛÜ'��ö�ïH�15

C��������H2012.12.18HÚ3¦

� 

(35) M���Hë&-å�=��ï����

�>��!Ðð���"#HU�����

133Ý�H2013.3.30Hìd-ÞêÞß 

(36) M���Hî-.�-ï :¡�d�¢

���XY,-WXmHU�����133

Ý�H2013.3.30Hìd-ÞêÞß 

(37) M���H������<97�+��

��POPs§¨)¹&�E0n��� !H

U�����133Ý�H2013.3.30Hìd-

ÞêÞß 

(38) M���H¥¦ÐðM�*,�&89í

�q/VW*,�&±�`�0Í.&¨�

��ZµHU�����133Ý�H2013.3.

30Hìd-ÞêÞß 

�

�àá��2����

 
�¶Õâ¶ã��

ä[åÃæ�2����

�

äÔçÃæ�2����

�

�D����

�=;é=è¼�

èééêëììíííîïðéïñòóòîóôîõêìöê÷ïèøùñèìïèø

ùñèúòìûðüôøýðîèéýü�

�

�

þ������

�����X�´�

� 
�� ����óùóø��ð�ñ	ñùú��

÷
¦�.��Q.���

� ��´�
�ô�ô������

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�


