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ef� STP 5�6�wxy�zw�{z�{|}~$%�� 5

$�cA�E`abd����K;2017�2��5��1�����

gh���ng�� 24���������G�����5�K;

����������
�
1��.
����cWaters Oasis 

WAX Plusd������������,��
E1 p¡����

¢£¤¥��¦§�LC-MS/MS1���K; 

P 01 

¨ STP$%upI©Kgh���ng�� PFAA��+ Table 1�5?1();STPq�rª«2

¬�� E`ab1+�gh�� C6A�C7A�C8A�C9A�C11A�C12A�C13A�C8S+®� STP�

¯�°c5%�±d�²��1(^K;ng��t*6¯³´��C5A�C6Sµ¶� PFAA1�°�²�

�1(^K;¨ STP�?·)gh�5ng��1 PFAA���¸¹�K5:º�»¼½� PFCAcC5A

�C9Ad1+gh��¯ng����ª²*¾¿ªÀ%©K;ÁÂ��¼½� PFCAcC11A�C13Ad

1+�Ãup$�Ä+gh��¯ng����ªÅ*¾¿ªÀ%©K;PFSA �t*6+�¼��$

$Æ%Ç�E`abµ¶+ÈÉgh��ng����ªÅ*¾¿ªÀ%©K;C8AP C8S+�_�`

aÊË�1ÌÍÎ'$%jÏI©)ÐÑÒ�():5ªÓ]ÔÕ1Ö×I©6*)ª�ØÔÕ�?*6

+�C8A1+³´�¾¿ª>S%©K;»¼� PFCA+ng�1��ª²*¾¿ª(^K:5$%�C8A

5³´�jÏÙËª()ÐÑÒªÚÛ%©);ÁÂ C8S1+�Ó]ÔÕ�¾¿5+s�^6*K;ÜK�

�¼� PFAA�t*6+�SS �ÝÞ��ßàI©K¯�5ÚÛ%©K;¨ STP�`a~á$%�

ijklm����� �opklm+�STP�1 PFAA�ij��opklm�âã�âäã�rª

>S%©K;å�ef5�K STP�`aæç+ 25�50èæË�5¨ STP�1«2�r+�*:5$%�

ijklm�r+éêëo�1+�¬ìíbo��îï�6*)¯�5ÚÛ%©K; 
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? @A�

PPCPs�����LC/MS/MS��	
������
�������������������
 !"�#$%&'(�)*
+,!��-�".�/01�2�#$3456�#$789:"��;
��
�<=���	
�>1?@ABCDEF1-NPG�%&789:H!�IJKLMNEOPQER
�ST�UVWX�YZ
�#$[�\]�)*�� !!^_���`NaEbc�LdFCSG��
���>efgh@Ei�FJISjk�G! LC/MS/MS�+�lmno�pqH� 2rs����tu
��/ 

B CDEFGHIJKLM��

� ���� ���	
������������

� ������ �����

��nv 100ml�wBxhA6��yz
�{�|}~�����������hP"��
���A
E"����/������{����hP���
�LC/MS/MS-SRM(ESI+)"<=��/�����
��FMDLG2 0.18 ng/L".�/<=��OBh�� 1-1��p����1-2���/ 

�1-1� �����	
��
�� �1-2��� 

������ �����

�� 14���������"wE�gEi��������"��nv � 1-NP��
�! ¡�
¢��"MDL(0.18 ng/L)£ ¤¥!^_�/�¦§�¨©�wE�gEi����1-3�#$nv�fBª
Ai���� 1-4���/ 

��� ������������-NP���  

������� 

1-	��
��-d9 10ng

���� 

10 mL 

���	
 

1 mL 

�������

0.1 mL�� 

ESI-Positive 

LC/MS/MS-SRM�� �� �� 

�	
� 

100 mL 

���	
 20 mL

Sep-pak Plus PS-2 

(265 mg) 

5 mL/min

� 

�� 

10 min

�� ����

��� 5 mL 

���	
 10 mL 

������� !

��� ��� �	
������� ���������

� �� ������ !"# $%&

' ()* ������ !"# +$&

% ,-� ������ !"# +.&

/ ,-* ������ !"# +.&

. -0� ������ !"# $�&

+ 12* ������ !"# $'&

$ 34� ������ !"# $5&

� 67* ������ !"# $'&

5 89� ������ !"# ��&

�� :7� ������ !"# �%&

�� ;1� ������ !"# $%&

�' <� ������ !"# $5&

�% =>� ������ !"# $/&

�/ ?@� ������ !"# $�&

�������	 10 ng/mL 


������	 0.1�100 ng/mL 
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efgh@Ei�«JISK0102 19981�¬® F̄°±G 
²³�j´
�µ��¶��n·�/��nv��2-1�
��"¸¹º
�aDE» ¼½½��"���,/ 
 �����¾¿20.05À1.0mg/L".Á�JIS°±� 
��¾¿0.2À3.5mg/L!ÂÃ
��+ÁÄ����;Å 
Æ!^_�/ 
LC/MS/MS�+���pq«��efgh@Ei� 
"2�IJKLMNEOPQER�UVWX�	�ÇÈ� 
ÉÊdFËÌ��ª@Í�P"2�ÎÏª�Ð	��GÑ 
Ò�ÉÊdÓ�ÏEÔÕÖ×Øh��ÙÚÈ�CS-p� 
��ÅÆL;.�/efgh@Ei�"CS;p�ÛÈ 
�ÜÝ�UVWX�+�-�".�Þlm;ßà!^� 
�á�ât 1�2��°±!
�LC/MS/MS�+�ãäå<� 
�pq��_�/ 
æªeeçfAP«ÎÏª�ÙÚÈ�CS2èé��êe
Fë4Ag�ìP�Eé@í��ìDEGî�PïPAP
QE".�/�PïPð2C9ÞÇC15�-�;ÙÚÈ�
C12�ñå<!��/Ú��òó�Eé@í�ð;©� 
Fé�ôG!õ�FêeôG�-��Ùö/�2-2÷2-3 
�øÈùÈ�ªeeçfAP���/ 
úLC/MS/MS��ûü«LC/MSESI-Positive SRM� 
�ûü�����ýþ6��fBªAi����2-4�
p����2-5���/ ���"é�ô��êeô 
;p�ÅÆ"._�;�é�ô!ÂÃ
�êeô�µ� 
;���Ä�¦§!^_�/ 

�LC��� 

���Agilent	
1200LC/6460MS 

���Agilent	
� Poroshell 120 EC-C18 

 ( 2.1 mm × 150 mm, 2.7 μm ) 

���A�0.1%���������B�0.1%����ACN 

0� 4 min( A:B=80:20)� 9 min( A=80�10, B=20�90)�

11 min( A:B=10:90)�11.01 min( A=10�80 ,B=90�20)�

17 min( A:B=80:20) 

�MS��� 

������ESI- Positive 

 !"#���� $%(C12)�&'m/z 332>119,()m/z 332>147 

*+%(C12)�&'m/z 202*>145,()m/z 202>133 

*�������	
�����������	
����404����� �  

202������ 

������ ����� �
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� ��� 

LC/MS/MS�+�ËÌ��������� � 1-NP�� 
"2�¢����"MDL¤¥!^Á�%&DP;�� 
���!^�+,^�"2^� !;lmÛÈ�/ 
`NaEbc�Ld��"2�LC/MS/MS�+�êeô 
�p�µ��¶�Ó�MDL����yz��no^���
���pq�����!±����/ 
,-./01 

11 23456789�"#:;31,45-51,2007 

21 <=>	?@A $�*+,B�CDEFGH� !IEFJ�1K

HGLGCGM�N&'O�,PQ/01 

�2-1� ���	
£

�2-2� 4560C123��#	7&%89":;�"� 

�2-3� <&:60C123��#	7&%89":;�"� 

�2-4� MS2 SCAN���TIC

�2-4� 456(C12)�-:%	-%&./02 ng/mL=>?3

�2-5� 456(C12)����00.1@10 ng/mL3

���(C12) 

���(C12) 

���(C11) 
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�

��� !"#$�%�
�

&'()*�+�
�
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M
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9
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PFOA

M s C w

0.19 104

5.6 87

14 70

37 40

49 29

55 29

0.13 105

12 74

41 51

63 33
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�1 ������	
����29�4����30�3��

4� 5� 6� 7� 8� 9� 10� 11� 12� 1� 2� 3� �

������� 4 4

���	 1 1

RS
����� 2 3 2 1 1 9

����� 1 2 3

������������	 13 6 1 2 1 1 1 3 1 29

���� 	 6 18 8 4 8 9 8 10 20 4 7 1 103

!"#$ 1 3 9 3 6 2 24

%��&' 1 1 2 1 6 11

(�)�*+, 2 1 1 4

-.�/01	 4 3 6 1 4 3 2 3 26

��2�3�451 29 14 11 1 2 1 2 3 9 11 17 10 110

-.�6��	 3 8 4 8 6 4 15 8 14 11 5 2 88

7��8�	 3 1 3 7

9:;	 3 4 11 11 9 6 9 4 5 1 3 2 68

0:;	 5 6 7 5 3 10 3 6 10 6 2 2 65

<=>?� 1 4 6 6 9 6 4 4 1 1 3 2 47

<=� 1 3 8 2 1 2 1 5 2 3 2 30

�������	 1 8 1 1 1 1 1 14

@ABCDE 1 1 1 3

FG� 2 3 5

H�)I	 1 1 1 3

JKLMN 3 1 4

OPQ52 3 1 1 2 1 8

68 71 80 46 61 49 54 54 72 39 41 31 666

�1 ����	�
���ILI���

�2 ���2�����1�����3����� !�1��"�#$%&1�

'

(

)

*

&

+

,

�



-./

'

(

)

*

&

+

,

�



0

1

2 �

����



�2 ������	
���29�4���30�3��

����� 4� 5� 6� 7� 8� 9� 10� 11� 12� 1� 2� 3� �

Adenovirus 1 1 1

Adenovirus 2 4 1 2 3 1 11

Adenovirus 3 2 2 4

Adenovirus 5 1 1 1 1 4

Adenovirus 6 2 2

Adenovirus 41 1 1 1 3

Adenovirus 56 1 1

Adenovirus 64 1 1

Astrovirus 1 1 3 1 5

Coxsackievirus A2 1 1

Coxsackievirus A6 2 4 13 3 5 1 28

Coxsackievirus A10 1 1 2 2 6

Echovirus 3 1 1 2

Echovirus 6 2 2

Enterovirus A71 1 1

Epstein-Barr virus 1 1

Herpes simplex virus 1 1 1 1 3

Human coronavirus 1 1 2 4

Human herpes virus 6 1 1 4 3 6 4 2 1 2 3 27

Human herpes virus 7 2 1 3 4 1 2 2 15

Human metapneumovirus 1 1 1 1 1 1 6

Human parechovirus (not-typed) 1 1

Human parechovirus 1 2 1 3

Human parechovirus 3 1 1 2

Influenza virus AH1(2009)pdm 1 4 5

Influenza virus AH3 18 4 2 2 4 11 6 47

Influenza virus B(Victoria lineage) 5 3 9 1 18

Influenza virus B(Yamagata lineage) 7 7 2 4 7 6 6 39

Mumps virus 4 2 4 3 3 2 2 20

Norovirus genogroup II 2 1 3 2 3 11

Parainfluenza virus 1 2 2 1 1 1 7

Parainfluenza virus 2 1 1

Parainfluenza virus 3 1 4 4 2 1 12

Parainfluenza virus 4 3 1 4

Parvovirus B19 1 1 1 3 3 2 11

Respiratory syncytial virus (RSV) 2 5 3 5 2 4 2 2 25

Rhinovirus 5 5 8 6 4 2 13 4 3 2 2 2 56

Rotavirus group A 10 2 1 13

Sapovirus 1 8 9

Varicella-zoster virus 3 3

Mycoplasma pneumoniae 1 1

Streptococcus pyogenes 8 3 1 5 17

� � 54 44 53 34 46 27 31 27 42 22 29 24 433
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�3 ������	
�����29�4����30�3��

(1) ������

�	
 � �� � ���� ���

������� � 4 � Human herpes virus 7 1

Parainfluenza virus 1 1

RS������� � 9 � Human herpes virus 6 1

Respiratory syncytial virus (RSV) 8

Rhinovirus 1

 !"#$ � 3 � Adenovirus 5 1

A%&'�()*+, !- � 29 � Streptococcus pyogenes 13

���./-0./�� � 103 � Adenovirus 2 2

Adenovirus 41 3

Astrovirus 1 5

Echovirus 6 2

Human parechovirus (not-typed) 1

Human parechovirus 1 1

Human parechovirus 3 1

Norovirus genogroup II 10

Rotavirus group A 13

Sapovirus 9

123� � 24 � Adenovirus 2 1

Coxsackievirus A6 15

Coxsackievirus A10 1

Enterovirus A71 1

Rhinovirus 2

Streptococcus pyogenes 1

4��56 � 11 � Human herpes virus 6 1

Human herpes virus 7 2

Parvovirus B19 5

7�8)9:; � 4 � Adenovirus 5 1

Coxsackievirus A6 3

Coxsackievirus A10 1

<=�>?@- � 26 � Mumps virus 20

�)A�B)C � 110 � Influenza virus AH1(2009)pdm 4

�)A�B)CD���ILI�EF Influenza virus AH3 44

Influenza virus B(Victoria lineage) 17

Influenza virus B(Yamagata lineage) 38

Parainfluenza virus 4 1

Parvovirus B19 1

Respiratory syncytial virus (RSV) 2

Rhinovirus 2

<=�G"#- � 88 � Adenovirus 3 1

Adenovirus 56 1

Adenovirus 64 1

H I (1) � 411 � 239

����



(2) �������	


��  ��� � ����� ���

����  68 � Adenovirus 2 1

Adenovirus 3 3

Adenovirus 5 1

Coxsackievirus A6 3

Coxsackievirus A10 3

Human coronavirus(HKU1) 1

Human herpes virus 6 4

Human metapneumovirus 1

Influenza virus AH3 2

Influenza virus B(Victoria lineage) 1

Influenza virus B(Yamagata lineage) 1

Parainfluenza virus 1 2

Parainfluenza virus 3 5

Rhinovirus 22

Streptococcus pyogenes 3

����  65 � Adenovirus 2 4

Adenovirus 6 1

Echovirus 3 1

Human coronavirus(OC43) 1

Human herpes virus 6 1

Human herpes virus 7 1

Human metapneumovirus 3

Human parechovirus 1 1

Influenza virus AH1(2009)pdm 1

Mycoplasma pneumoniae 1

Parainfluenza virus 1 3

Parainfluenza virus 2 1

Parainfluenza virus 3 5

Parainfluenza virus 4 3

Respiratory syncytial virus (RSV) 11

Rhinovirus 17

�����  47 � Adenovirus 5 1

Coxsackievirus A2 1

Coxsackievirus A6 7

Echovirus 3 1

Epstein-Barr virus 1

Human herpes virus 6 7

Human herpes virus 7 7

Human metapneumovirus 1

Human parechovirus 1 1

Parainfluenza virus 1 1

Parvovirus B19 4

Rhinovirus 8

Varicella-zoster virus 3

����



��� � ��� 	 �
��� �
�

�� � 30 	 Adenovirus 1 1

Adenovirus 2 3

Adenovirus 6 1

Coxsackievirus A10 1

Human coronavirus(HKU1) 1

Human coronavirus(OC43) 1

Human herpes virus 6 7

Human herpes virus 7 1

Human metapneumovirus 1

Influenza virus AH3 1

Parainfluenza virus 3 2

Parvovirus B19 1

Respiratory syncytial virus (RSV) 2

Rhinovirus 2

�������� � 14 	 Herpes simplex virus 1 3

Human herpes virus 6 1

Respiratory syncytial virus (RSV) 1

Rhinovirus 1

������ � 3 	 Human herpes virus 6 2

�� � 5 	 Human parechovirus 3 1

!"#$� � 3 	 Human herpes virus 6 1

Human herpes virus 7 2

Rhinovirus 1

%&'() � 4 	 Human herpes virus 6 1

Respiratory syncytial virus (RSV) 1

*+, � 8 	

-.� Human herpes virus 6 1

-.� Human herpes virus 7 1

/01 Norovirus genogroup II 1

2 3 (2) � 232 	 194

4 3 (1) + (2) � 643 	 433
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0.5�M TBAHS 1�mL��

0.25�M� 2.5�mL�

MTBE� 5�mL�

(2�min.)

(3,000�rpm 10�min.)

MTBE� 5�mL�

(2�min.)

(3,000�rpm 10�min.)

MTBE�

(Oasis�WAX� )
2�mL�

5 mL�

Oasis�WAX
0.1%� 5�mL

5�mL
2%� 5�mL

0.1�%� 5�mL
PP 0.25�mL�

LC/MS/MS

MTBE�

2�%� 1�mL� 2

0.5�mL�

1�mL�

(PP� (15�mL)�)

(PP� (15�mL)�)

10�ng/mL� 100��L�
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40
(A) 10 mM   (B) 
(linear gradient)

 (min) 0 4 20 28
(B) (%) 25 25 75 75

0.2 mL/min
2 �L

Agilent Technologies G6490A
ESI Negative
SRM
200
400
50 psi

ZORBAX Eclipse Plus C18 (2.1×30 mm 1.8 �m)
(Agilent Technologies)

Agilent Technologies 1260 series

ZORBAX Eclipse Plus C18 (2.1×100 mm 1.8 �m)
(Agilent Technologies)

m/z

Perfluoro-n-[1,2-13C2]hexanoic acid MPFHxA (MC6A) 315  270

Perfluoro-n-[1,2,3,4-13C4]octanoic acid MPFOA (MC8A) 417  372

Perfluoro-n-[1,2,3,4,5-13C5]nonanoic acid MPFNA (MC9A) 468  423

Perfluoro-n-[1,2-13C2]decanoic acid MPFDA (MC10A) 515  470

Perfluoro-n-[1,2-13C2]undecanoic acid MPFUdA (MC11A) 565  520

Perfluoro-n-[1,2-13C2]dodecanoic acid MPFDoA (MC12A) 615  570

Perfluoro-1-hexane[18O2]sufonate MPFHxS (MC6S) 403  103

Perfluoro-1-[1,2,3,4-13C4]octane sufonate MPFOS (MC8S) 503  99
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C6A C8A C9A C10A C11A C12A C6S C8S
SD 0.001 0.006 0.004 0.003 0.006 0.003 0.003 0.004

native IDL 0.005 0.023 0.014 0.013 0.023 0.013 0.012 0.017
IQL 0.013 0.060 0.036 0.034 0.058 0.035 0.031 0.043

1.1 2.0 0.99 0.97 1.0 2.5 0.29 0.40

IDL 0.005 0.012 0.014 0.014 0.022 0.005 0.042 0.042
IQL 0.012 0.030 0.036 0.035 0.056 0.014 0.11 0.11

MC6A MC8A MC9A MC10A MC11A MC12A MC6S MC8S
2014 59±1.1 61±0.9 56±1.1 56±0.9 53±0.7 51±0.9 52±1.3 50±1.5
2015 52±1.0 57±1.1 68±1.6 85±2.2 79±2.1 56±1.3 50±0.6 51±0.5
2016 81±1.5 75±1.0 68±1.0 63±0.6 54±0.6 53±0.7 64±2.0 73±1.3
2016 110±0.9 98±0.9 83±1.0 72±1.0 61±1.3 56±1.2 66±0.6 87±1.3
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Journal of Medical Entomology, September 2017, 54(6) : 1-6 

 

Predicting the Start of the Aedesalbopictus (Diptera: Culicidae) Female Adult Biting Season Using 

the Spring Temperature in Japan 

 

Osamu Komagata, Yukiko Higa, Atsushi Muto, KimioHirabayashi,Masahiro Yoshida, Takashi Sato, 

Naoko Nihei, Kyoko Sawabe andMutsuo Kobayashi 

 

Abstract 

Aedesalbopictus (Skuse) (Diptera: Culicidae) is distributed widely and is common in much of Japan. 

In Japan, female adults begin to bite in between April and June, except in the southern subtropics 

where the mosquito has no dormant period. It is difficult to estimate the first Ae. albopictus biting 

day because it varies annually depending on the location. Over several years, we surveyed the 

mosquitoes at different locations that covered a range of warmer to cooler areas of Japan. We found 

an association between the timing of first biting day by Ae. albopictus and spring temperature. In 

spring months, the strongest correlation was found with mean April temperatures, followed by 

March. Based on these data, it may, therefore, be possible to apply a simple formula to predict the 

timing of the first biting day at various geographical locations in Japan. Forecasting maps were 

created using a simple prediction formula. We found that the first biting day for Ae. albopictus 

changed depending on early spring temperatures for each year. There was an approximate 20-d 

difference in first biting day between years with warmer and cooler springs. This prediction model 

will provide useful insight for planning and practice of Ae. albopictus control programs, targeting 

larvae and adults, in temperate regions globally. 
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Ticks and Tick-borne Diseases 2017Oct;8(6):850-857 

 

Tick surveillance for Borreliamiyamotoi and phylogenetic analysis of isolates in 

Mongolia and Japan. 

 

Iwabu-Itoh Y, Bazartseren B, Naranbaatar O, Yondonjamts E, Furuno K, Lee K, Sato K, 

Kawabata H, Takada N, Andoh M, Kajita H, Oikawa Y, Nakao M, Ohnishi M, Watarai 

M, Shimoda H, Maeda K, Takano A. 

 

Abstract 

Borreliamiyamotoi, recently recognized as a human pathogenic spirochete, was isolated 

from Ixodespersulcatus and I. ovatus in northern Mongolia and Honshu Island, a major 

island in Japan. Although no human B. miyamotoi infections have been reported in 

Mongolia, the prevalence of B. miyamotoi in ticks from Mongolia is higher than that in 

ticks from Hokkaido, Japan, where human cases have been reported. Moreover, the 

multi-locus sequence analysis of cultured isolates revealed that B. miyamotoi isolates in 

Mongolia belong to the Siberian type, a sequence type that was originally reported from 

isolates from I. persulcatus in Hokkaido. Thus, there is a possibility of unrecognized 

human B. miyamotoi infections in Mongolia. Moreover our data support the hypothesis 

of clonal expansion of the Siberian type B. miyamotoi. In contrast, although the isolates 

were found to belong to the Siberian type B. miyamotoi, two isolates from I. persulcatus 

in Honshu Island were identified to be of a different sequence type. Furthermore, B. 

miyamotoi isolates from I. ovatus were distinguishable from those from I. ricinus 

complex ticks, according to genetic analysis. In this study, we show that there may be 

some genetic diversity among B. miyamotoi in ticks from Honshu Island. 
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The Journal of Toxicological Sciences, 2017, 42(3):301-317 

 

Tissue toxicokinetics of perfluoro compounds with single and chronic low doses in male rats 

 

Iwabuchi, K., Senzaki, N., Mazawa, D., Sato, I., Hara, M., Ueda, F., Liu, W., Tsuda, S. 

 

Abstract 

To examine the kinetics of low doses of perfluoro compounds (PFCs), we administered 

perfluorohexanoic acid (C6A), perfluorooctanoic acid (C8A), perfluorononanoic acid (C9A) and 

perfluorooctane sulfonate (C8S) with a single oral dose (50-100 μg/kg BW), and in drinking water at 

1, 5, and 25 μg/L for one and three months to male rats; and examined the distribution in the brain, 

heart, liver, spleen, kidney, whole blood and serum. C6A was very rapidly absorbed, distributed and 

eliminated from the tissues with nearly the same tissue t1/2 of 2-3 hr. Considering serum Vd, and the 

tissue delivery, C6A was mainly in the serum with the lowest delivery to the brain; and no tissue 

accumulation was observed in the chronic studies as estimated from the single dose study. For the 

other PFCs, the body seemed to be an assortment of independent one-compartments with a longer 

elimination t1/2 for the liver than the serum. The concentration ratio of liver/serum increased 

gradually from C0 to a steady state. The high binding capacity of plasma protein may be the reason 

for the unusual kinetics, with only a very small fraction of free PFCs moving gradually to the liver. 

Although the tissue specific distribution was time dependent and different among the PFCs, the Vd 

and ke of each tissue were constant throughout the study. The possibility of extremely high C6A 

accumulation in the human brain and liver was suggested, by comparing the steady state tissue 

concentration of this study with the human data reported by Pérez et al. (2013). 

 

KEYWORDS:  

Human tissue accumulation; Perfluoro compounds; Perfluorohexanoic acid; Tissue specific 

distribution 
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Biological Conservation 213 (2017) 175–184 

 

Integration of wild and captive genetic management approaches to 

support conservation of the endangered Japanese golden eagle 

 

Y. Sato, R. Ogden, M. Komatsu, T. Maeda, M. Inoue-Murayama 

A B S T R A C T

The loss of biological diversity within species has the potential to significantly 

reduce resilience in the face of environmental change. Conservation of genetic 

variation needs to consider all available sources of diversity within a species, and 

approaches are required to integrate population management across traditionally 

separate wild and captive population domains. Here we report on a study that 

utilises different types of genetic analysis at different taxonomic scales and across 

an in situ – ex situ transition to support conservation planning for the Japanese 

golden eagle, a subspecies in serious regional decline. Mitochondrial DNA 

sequencing and nuclear DNA profiling are used to investigate subspecies 

differentiation and diversity in the natural population, revealing relatively high 

levels of variation in Japan. These results are compared with data from a newly 

established conservation breeding programme that indicates good representation of 

wild genetic variation in the captive founders. However, subsequent population 

viability analysis (PVA) to examine the demographic and genetic future of the 

captive population demonstrates the severe effects of existing reproductive skews, 

suggesting that this population is not sustainable without intensive genetic 

management. Lastly, the use of available molecular tools to validate and 

reconstruct pedigrees in Japanese golden eagle are evaluated and discussed in the 

context of captive and wild conservation management. The paper highlights the 

importance of producing and utilizing comparative molecular genetic data across 

the population management spectrum and the benefits of PVA to support the 

implementation of integrated conservation plans. 
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Izunuma-Uchinuma Wetland Researches 11: 67–74, 2017 

 

First record of the Golden Eagle Aquila chrysaetos at Lake 

Izunuma-Uchinuma,Miyagi Prefecture, Japan, and succeeding long distance 

migration 

 

Yusuke Takahashi, Taku Maeda, Toshio Honda 

 

Abstract 

An immature Golden Eagle Aquila chrysaetos was observed at 

LakeIzunuma-Uchinuma, Miyagi Prefecture, Japan, on December 9, 2016. This is 

the firstrecord of this species from Lake Izunuma-Uchinuma. An individual 

reasonablypresumed to be the same bird, based on plumage peculiarities, was 

observed around Mt.Goyo, Iwate prefecture, on March 28, 2017. These observations 

reveal a 72 kmnortheastward migration of this individual. 

 

�����



Infection, Genetics and Evolution 2018 Apr, 59 : 155-162 

 

Detailed genetic analyses of the HN gene in human respirovirus 3 detected in children with acute 

respiratory illness in the Iwate Prefecture, Japan. 

 

Takahashi M, Nagasawa K, Saito K, Maisawa SI, Fujita K, Murakami K, Kuroda M, Ryo A,  

Kimura H. 

 

Abstract 

We performed detailed genetic analyses of the partial hemagglutinin–neuraminidase (H�) gene in 34 

human respirovirus 3 (HRV3) strains from children with acute respiratory illness during 2013–2015 

in Iwate Prefecture, Japan. In addition, we performed analyses of the evolutionary timescale of the 

gene using the Bayesian Markov chain Monte Carlo (MCMC) method. Furthermore, we analyzed 

pairwise distances and performed selective pressure analyses followed by linear B-cell epitope 

mapping and N-glycosylation and phylodynamic analyses. A phylogenetic tree showed that the 

strains diversified at around 1939, and the rate of molecular evolution was7.6 × 10
−4

 

substitutions/site/year. Although the pairwise distances were relatively short (0.03 ± 0.018 [mean ± 

standard deviation, SD]), two positive selection sites (Cys544Trp and Leu555Ser) and no amino acid 

substitutions were found in the active/catalytic sites. Six epitopes were estimated in this study, and 

three mouse monoclonal antibody binding sites (amino acid positions 278, 281, and 461)overlapped 

with two epitopes belonging to subcluster C3 strains. Bayesian skyline plot analyses indicated that 

subcluster C3 strains have been increasing from 2004, whereas subcluster C1 strains have declined 

from 2004. Based on these results, Iwate strains were divided into two subclusters and each 

subclusterevolved independently. Moreover, our results suggested that some predicted linear epitopes 

(epitopes 3 and 5) are candidates for an HRV3 vaccine motif. To better understand the details of the 

molecular evolution of HRV, further studies are needed. 
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(psi) ���	 OA DTX1 YTX PTX1 PTX2 PTX6

2000 � 7.23 7.98 0 6.5 26.9 0


���0.5�L 106 102 0 5.11 12.1 0


���1.0�L 132 145 2.36 0.15 2.1 0


���1.5�L 97.1 99.1 33.7 0 0 0


���2.0�L 92.3 97.8 75.6 0 0 0

80�
���0.5�L 31.9 42.9 0 35.3 98.9 0

����0.5�L 3.99 5.94 0 14.8 46.8 0

����1.0�L 4.24 23.6 0 42.2 67.4 0

�������0.5�L 26.8 32.8 0 52.7 74.3 0

�������1.0�L 28.7 29.3 0 40.4 45.8 0

��� ����	
���	� 

�� 2000psi����	 40
������ 15 �� 

����� 20 �

��� LC-MS/MS ��� 

��� Waters X Terra MS C8� 2.1mm × 150mm�3.5μm)

��	 A
0.1%��+10mM������������B
������

��� 5μL

���� ESI

 !�"# Multiple Reaction Monitoring(MRM)

IS$% �&'�600( �)'�500(

IS*+ �&'�5kv� �)'�-4kv

MRM(m/z) �&'� Quantitation                     Confirmation

PTX1      892.6  ,839.6          892.6  ,821.6

PTX2      876.6  ,823.5          876.6  ,841.6

PTX6      906.5  ,853.3          906.5  ,835.5

�)'� Quantitation                     Confirmation

OA 803.6  ,255.3          803.6  ,113.0

DTX1      817.5  ,255.3          817.5  ,113.0

YTX       1141.6 ,1061.7        1141.6 ,855.4

��� ������������� 
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\]�̂ _`abcdABCefDEFGHIJK�L X (ghiMC)Fjkl�QRSTP-(m
noQSP-pqkr[)UstMCuCqvwxlycz{Ok(15mg/L)|}~Z{zUd���
�F�k���}�T(mnoNO2pqkr[)U�VIJK[ 
�����hi��nC��U��JKU�OQSP-��Fycc�d� NO2 U�VIJWq
kr67U�Jz�qcd��M����dcF�WK�F����K[ 
�K��M��Fjkl�QSP-qS� ¡¢	�ST�P-F£�WN¤M¥¦�§KM~

¨©�ª«�W[�

 
� ����


(¬) NO2MQ®F£�WDE 
¯ ghiMCF°kl±�(ABCefDE)��k(�L Y)��L Xq�L YMC²³�
�
vwxK[ 
´x��L Y�hiµ¶b~�z·��µ¸¹Fº{»CIJKyM~ZW[ 

¼ vwM½¾�NO2FºW�nC���¿�dJzc�KU�NO2UOQSP-��Fy£�
d�QxK������WK�F�À¥P-(0.04 ÁÂ 0.1mg/L)M NO2 �ÃÄxKDÅ9Æ
ÇÈÉC@F�ÊËÌFÍ�ST�ÎÏÐÑÒÓÔ(mnoÍ�Õpqkr[)�ÃÄx�QSP
-MÖ�q×Ø�NO2qÍ�ÕMÙÚÛÜ�mnÝÞÑMºrFxlÖ�IØ�Q�W NO2
P-�ß¤xK[ 

Ý DÅ�àáâ	ãÝä	å{æç(mn�oæçpqkr[)F»`xKè�Í�Õ�ÃÄ�W[
(ÙÚÛÜÈ0é)
¡ DÅ�êëìíëîF»{�Í�Õ�ÃÄxKè�ïðñòóôxKèæçF»`�W[(Ù
ÚÛÜÈõ 10é)
Ñ DÅ�êëìíëîF»{�Í�Õ�ÃÄxKè�õ 10ðñòóôxKèæçF»`�W[
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Comparison of generation and discharge load units of perfluoroalkyl acids derived from influent and effluent between sewage 
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Table 2   Generation load ratios and discharge load ratios of PFAA

STP A B C D E mean±SD A B C D E mean±SD

C5A 0.58 0.77 0.50 2.4 2.6 1.4±1.0 1.9 0.64 0.93 2.4 4.4 2.1±1.5

C6A 1.1 0.65 0.67 3.6 26 6.5±11 1.8 1.9 1.5 3.1 71 16±31

C7A 0.69 0.49 0.36 1.5 3.5 1.3±1.3 0.73 0.53 0.91 1.1 5.3 1.7±2.0

C8A 1.3 0.81 2.3 3.1 16 4.7±6.3 2.3 1.8 3.3 2.9 16 5.3±6.0

C9A 0.84 2.4 0.39 0.79 13 3.5±5.5 1.0 2.1 1.4 0.70 47 11±21

C10A 0.08 0.26 0.50 0.15 0.78 0.35±0.29 0.19 0.32 0.33 0.14 0.62 0.32±0.19

C11A 0 0.47 0.39 0.21 3.9 1.0±1.6 0.08 0.20 0.17 0 3.2 0.73±1.4

C12A 0 0 0 0 0.57 0.11±0.26 0 0 0 0 0.07 0.01±0.03

C13A 0 0 0.23 0 0.61 0.17±0.27 0 0 0.07 0 0.10 0.03±0.05

C14A 0 0 0 0 0 0 0 0 0 0 0 0

C4S 0 4.8 0 0.43 0.58 1.2±2.0 0.22 0.12 0.62 0.90 3.7 1.1±1.5

C6S 0 0.71 0.28 7.7 3.6 2.5±3.3 0.09 0.54 0.37 7.3 12 4.0±5.2

C7S 0.48 0 0.25 0.56 1.0 0.46±0.38 0 0 0 0.24 3.5 0.75±1.5

C8S 1.8 3.1 2.2 7.1 27 8.2±11 1.3 1.5 1.1 5.9 130 27±56

C10S 1.5 0 0.73 1.1 1.0 0.86±0.55 0 0 0 0 0 0

influent effluent

(mg/1000capita/day)

Table 1   PFAA concentrations in influent and effluent of each STP
(ng/L)

ST P A B C D E mean±SD A B C D E mean±SD

C5A 1.4 1.8 1.3 7.6 4.9 3.4±2.8 4.6 1.5 1.5 7.7 8.3 4.7±3.3

C6A 2.7 1.5 1.7 11 49 13±20 4.3 4.5 2.4 10 130 31±57

C7A 1.7 1.1 0.92 4.9 6.5 3.0±2.5 1.8 1.2 1.5 3.4 9.9 3.6±3.7

C8A 3.2 1.9 5.9 10 30 10±11 5.5 4.2 5.5 9.3 30 11±11

C9A 2.1 5.6 1.0 2.5 25 7.2±10 2.5 5.0 2.2 2.2 89 20±38

C10A 0.19 0.61 1.3 0.47 1.5 0.80±0.54 0.46 0.75 0.53 0.46 1.2 0.67±0.30

C11A n.d. 1.1 1.0 0.66 7.2 2.0±3.0 0.20 0.47 0.28 n.d. 5.9 1.4±2.6

C12A n.d. n.d. n.d. n.d. 1.1 0.21±0.48 n.d. n.d. n.d. n.d. 0.13 0.03±0.06

C13A n.d. n.d. 0.59 n.d. 1.1 0.35±0.51 n.d. n.d. 0.11 n.d. 0.18 0.06±0.08

C14A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

C4S n.d. 11 n.d. 1.4 1.1 2.7±4.8 0.54 0.28 1.0 2.9 6.9 2.3±2.7

C6S n.d. 1.7 0.72 25 6.7 6.8±10 0.22 1.3 0.60 23 22 9.4±12

C7S 1.2 n.d. 0.64 1.8 1.9 1.1±0.80 n.d. n.d. n.d. 0.76 6.5 1.5±2.8

C8S 4.3 7.3 5.7 23 50 18±19 3.2 3.5 1.9 19 240 53±100

C10S 3.6 n.d. 1.9 3.4 1.9 2.1±1.4 n.d. n.d. n.d. n.d. n.d. n.d.

n.d. : below LOD

effluentinfluent
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3-3� LC/MS/MS`�X���� 
�Aìí5ml`´���c�	�10ml`_
x�́ ��Ï�ø���N��LC/MS/MS)SCIEX 

API 50001`�X��3)180ýË1:����c��sf?¢�Y:å�:_��v�O0.001mg/LZx
�¢w� ¡�`�îSAc��x�� 0.004mg/LZx����Çì�c��sF:�Ç�O������
���èé��)166ýË1N70-130�)*�97�1���������èé��)14ýË1N97-110%
)*�102�1NW�sf 
) *+,-.

4-1 GC/MS AIQS-DB`�X^_�� 

AIQS-DB`�X^_:���23456¹i: ¡�N�RT26.5`�§xs�� TMSk!l��RT
mnQTæ�¸� ùù"lùø#�)$��CNP1`%5Ã�N�&}XZ'_Ñ¦sfY:(�RT27.2
`æç)*u?�� T+,Ñ¦sT�AIQS-DB `-./:SANW�s)��0��1c��sZY�
23�ù�:�� NWXYZT'V1f456op:?5�êºäNO CNP[UV:�� [�§Ñ¦?
¸�sf�ºä:TICcú2`û}f 
4-2 LC/MS/MS^_�� 
23456¹i: SRM^_N23�ù�T�§Ñ¦sf?¢���ìí`þ5��SCANmn4ù2 
l35��67�^_��¸�[23�ù�NWXYZcÃÄx�5Xf�êºä¸�O23�ù�8:(:
��O�§Ñ¦?¸�sf23456¹iZ�êºä:SRM ù³l9Ï�cú3`û}f 

���� ���	 
� �� GC/MS AIQS-DB

�����



4-3 �§SAZ23456Z::;`þ5� 
GC/MS AIQS-DBZLC/MS/MS`�X^_:���23456¹iNCNPZ23�ù�c�§xsf�
§��: ¡��yz����<^yz)PEC1mn234:<É=>cÒZts[:cÊ1`û}f 

�§��  ¡��yz ���<^yz)PEC1 <É=>)231

CNP 0.0036� � < 0.0005��� 0.002�3) ���LC
50
�0.18� (24���3) 

����� 0.009 0.0234) ���LC
50
�0.42 (96���4) 

!AIQS-DB"#$%&'()*+,-. 

CNPO?@TAZ:h�:BT¤¥¦�1996!`./CDxs��)EFG1NWXf23�ù�O¹H
N[I�Ñ¦�5XT�JKÑ¦�5X[:O$�Lj��N�́ ø#M�!l74NOÏ ù��GTLj
Ñ¦�5Xf��:^_��NO�8¦�:��O�§x�5?5f?¢�CNPZ23�ù�:LjGO�
1996!`./CDxs�PQù�MRG)CNP 9%�23�ù�7%SÖ1Z5eEFGTWw���:�
§��OY¦`æç)Ô5[:NW�sf 

CNPO��./TCDx�¸�20!$�T�x�¢w�¹HNO%�`ê·x�5?5fÒs�PEC7
./CDU�: 1998!-2000!`¸V�LMÑ¦s%� ¡�:W*�)0.1µg/L14)Zæçx�%yzN
�§Ñ¦�5XYZ�¥X¸2Ym�ê:ºäNOY¦�:��T�§Ñ¦�5?5YZ?@¸��·C:I
�å�N���`Z§Ñ¦sZO[	`]]�./CDxs��cU\]`^_xsYZT¤¥¦sf 
23456Z:h�:B`þ5�O�`3:LC50Zæçx��aSAZ[�§yzTb5�NWX:N�
Uc)?ghZ?�s¸OUVNWXT�È�O·¨¸�dFe�NW�sYZ¸��HI;<F: ¡��
yzO��:^_���w%yzNW�sYZTÛ^Ñ¦Xf?¢�2à�M)°±f�à�g�h5àG1
O$�i>NW�sf�  
/ 0,�

23456HI:ghÛ_`GC/MS AIQS-DBZLC/MS/MS`�X^_cáÅxsZY��j`./
CDxs[:cSk2l:��T�§Ñ¦sfHI�JKF:��^_NO�ghSAÛ_:st\l:ýË
c^_}X~�TWw����GC/MSZLC/MS/MS"�x�mn]^_c��sYZ`�w�ghZ¤¥
¦X��:opÒNÛ_}XYZT��NW�sf 
���� ! 

1) Kadokami K.,K.Tada and K.Nakagawa(2005) Journal of Chromatography A,1089,pp219-226 

2)   KADOKAMI K., D. JINYA and T. IWAMURA�2009�Journal of environmental chemistry,19,351-360 

3�"#$ %&'�("#)*+,- .2/�015132� 

4�"#$� �345'(6789:;<=>?@ABCD(EF:GH<I� 

/012mg/L3

ú 2 AIQS-DB ^_: TIC 

424�567829:;<=>?  

@A"B.CD<$EF<GHIJ���KLMNM  

ú 3 LC/MS/MS ^_: SRM qrstquvw 

429:;<=>?7O24�56782��P�Q��  

Ê1 �§��Z���<^yzxn`<É=> 

RT26.5R RT27.2

�����
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