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Evaluation of Genotoxicity by the umu-test of 

Sediment and River Water in Nagasaki, Japan�

Takeshi ITO, Takashi KUBO and Yuji TAKAO 

Abstract

� Genotoxicities of sediment from three rivers in Nagasaki, Japan were evaluated by the umu-test. The 

sediment of the Urakami river, which wastewater treatment plant (WTP) effluent flow in, indicated 

genotoxic activity. The river water of the same site also indicated genotoxicity. Comparing the values per 

unit weight, the genotoxicity of the sediment was 33 times higher than the river water. On the other 

hand, the genotoxicity of sediment which WTP effluent flow in was 2.5 times higher than that of 

sediment with relatively high polycyclic aromatic hydrocarbons from bay.

Key Words: genotoxicity, sediment, umu-test, WTP effluent
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�	%��� ���&
'()*+ DNA !,-

.�/01�����2345!,-.�56)7

89:�;<=��������)�	
�>?

@�"A9B�C	�CD!CE�FG�����

HIJK)LM���C	N.O!PEQ;N.O

�RS)TUVW1�XYZ�C[\�]^_`a

)LM�Q;�����

�����)bcd�ef�1Z umu DNA gh

�ij(umu ij)����kij��ijlm�n

Y�ijo/�pq��r�sO�it) 1uv�

wx=bc=U��histidine �y�z{)|}_Y

_~�Y��������kij� 1998�����

� � � � (ISO: International Organization of 

Standardization)�y���������bcf�1

Z�09B� 1������k���ij�f�y�

��ij�f 2, 3������������9B�WB

�=����!��_~�YZ���_( �_

9B� 4�6����G}��¡%¢���£Y���

��)¤d�( 9BZY� 7�10��

����@�¥�B�¦§��¨��©	�ª


�«¬9B�W��sY��1Z�®¯�°±�

�@�s>²³´µ��¶v(PAHs)�ª
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¬9B��Y+( ��� 11�13)�·¸¹� 255 u

��©	������)bc1�PAHs !¥º¶>

»�©	�������)¤d���sY�( 1

ZY� 14)�WB¹�W�¼¹ª
������)b
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ÅW=kÆÇ=��ÈÉÊË���¡%¢"Ì�

�ÌÍd����ª
�ÌÍ1_Y���ª
��

����)ÎÏd�W�)Ð��1�����Ñ¹

B�ÒJÓ�ÎÏd��Ô�ÕÖ×���ØÙ��

y� PAHs )sÄ¥ÚÛÜ�ª
�YZ����

���bc)Ý+W��1��

2. ��

2.1 ��	


it�ÞÖ×) figure 1 �¤d�ß����ÞÖ

×���¡%¢"Ìà�á 50 m�Ì=���âã�

�y�ÈL�����¡%¢"Ì��ÌÍ1ZY_

Y�âã���ÞÖ×��àÜ�ÈL���ÞÖ×

��ÌÜ=�����äåæç¢è�ª
�ÎÏ�

£ér� PAHs)¥ÚW��êë9BZY��

ØÙª
it�ìíîïðJK�ñò)0YZ�

10ó20 m�ôõË= 3ö÷ø��Ö×�it)�Þ

1�ù©1��újû�=��500 mlüýþ�ÍB�

5 �ø�=����1��Å���2 mm ��)�

1����	
�Ë=û�=���1��ØÙ�

it�ð����J�)0YZ�Þ1���Ã�Y

1� 3 L�-��ïþ��1��¡%�=û�=¸

D1��

2.2 S9���

S9 �����(Phenobarbital � 5, 6-benzoflavone)

)�L1Z�¶7�1�	�����) A1�W

B)!"1Z#$%&1��'(�W�=���S9

�� cytochrome P-450_~�)Ø9B����*�

�¶\�¥�BZ��+it�,M�W�=C.Ë

=)-9BZ¼¹�����)¤d	
).A=U

��S9)/01ZY_Yij)-S9ij�S9)/0

1�ij)+S9ij�01�kÆÇ=� ISO 13829
1)

�1���Z-S9ij�+S9ij)Ý���

2.3 ��

2345A�0Y�§6���789�:�

dichloromethane(DCM)�y� ethanol(EtOH))0Y

��;§�0Y�§6��<=	�>?í:�

dimethyl sulfoxide(DMSO))0Y��2345A(�

@A��<=	�>?í:� hydrochloric acid(HCl)

=*¡%1�BCH��:� copper)0Y��23

45A(�@���î�
DE= 700 �=FG1

�<=	�>?í:� sodium sulfate)0Y���i

t� pH HI��<=	�>?í:� sulfuric 

acid(H
2
SO

4
))0Y���it�JK5A��

WATERS:� Sep-Pak Plus PS-2)0Y��

� LÖ/G��789�:� ampicillin�magnesium 

chloride hexahydrate� 2-[4-(2-hydroxyethyl)-1-pipera- 

zinyl]ethanesulfonic acid� D(+)-glucose� pottasium 

chloride�sodium chloride�DIFCO:� tryptone)0

Y��

� umu ij�ijw��MN�OP�P�Q>?'

(ÆÇQRSÆÇû¼¹TU1ZY�VY� salmo-

nella typhimurium TA1535/pSK1002)0Y��

� umu i j � � 7 8 9 � : � o-nitrophenyl 

�-D-garactopyranoside(ONPG) � magnesium sulfate 

heptahydrate�disodium hydrogenphosphate 12-water�

sodium dihydrogenphosphate dihydrate � 2-mercapt- 

ethanol�sodium dodecyl sulfate�sodium carbonate)

0Y��-S9 ij�W�XY	
�1Z789�:

� 4-nitroquinoline=N-oxide(4-NQO))0Y�����

+S9 ij�W�XY	
�1Z789�:�

2-aminoanthracen(2-AA))0Y��

+S9ij��Ô�ZýìïÓD�[°±� S9��

�\
]íÓJ�1Z789�:��-nicotinamide- 

adenine dinucleotide phosphate oxidized form �y�

D-glucose-6-phosphate disodium salt)0Y��

2.4 ���

2.4.1 ������

^ñ 200 g� DCM/EtOH(4:1)200 ml),M�20 %

m2345A1��=�'_)����̀ a� DCM 

200 ml ),M�20 %m2345A1���'_)

Þ��`a� DCM 100 ml),M�20 %m2345

A1�#$%&1��9¹��W��'_)���

�'_)dbZ©G:Z2345A(�1��23

45A(� sodium sulfate),MZ@�1�cTd®

1Z sodium sulfate )eY��d®��*¡%1�

copper=@A1��*¡%� copper) 3.5 N� HCl

� 30 %mf1ZÝ���g�ìðühJ��N
2
i

�� ����� ���� ��

����������



Uj}�y�2345A()kJ9:�DMSO 1.5 

ml�;§1��;§��ijl���= 12 mDMSO

§(�nÔ�umuij�U1��

2.4.2 �������

ØÙ� 1.5 L) 5 N H
2
SO

4
= pH2�HI1��g

� acetone 20 ml�� 30 ml)��1Z\ïÒoCp

qïr1� Sep-Pak Plus PS-2���1�(20 ml/min)�

Å�������s�t¼¹ DMSO 1.5 ml=§A9

:�(0.15 ml/min)�§A��ijl���= 12 m

DMSO§(�nÔ��

2.5 umu��

2.5.1 ����

umuij��>?uï�v�í 19)��w1���

� ISO13829
1))xy�1��

.(� 12 % DMSO=î�í��hJ��� 4z

{�|}~)/G1�wx� 2âm��9:�9¹

� 37�= 2âm�L�=�-galactosidase)�C9:�

WB���1Z8-d� ONPG ),M�28�= 0.5

âm�8-������420�20 nm��}�c8r

)��1Z�-galactosidase�C�)���

2.5.2 ����

kÆÇ=�itér(|}�)�y���1ZÑ¹

B�c8r¼¹�g�y+���1Zbc)Ý���

T�.(�S�§6XY�B�v	ïí

A
595
�w.ér�595 nm��}�c8r 

A
415
�8-��415 nm��}�c8r 

Growth factor(Gf��EÎ)�§6XY�Xd�w.é

r�Î

Gf =�A
595,T

-A
595,B
 /�A

595,S
-A

595,B
 

Color factor(Cf�8-Î)�§6XY�Xd�8-��

Î

Cf =�A
415,T

-A
415,B
 /�A

415,S
-A

415,B
 

Induction ratio(IR��- galactosidase�A7��)�§6

XY�Xd�w.ér����8-��Î

IR = Cf / Gf 

kÆÇ=����0�)�� L�ª
� g�1��

|}��) 4z{�%}��0�= 3��D�i

j)1��=�IR�0���� 3×������

� IR�M��0�)�����) 1�1���l$

)TÄ�W���l$��U) GA(������r)

�0��0.2�GA 0.5��U�������.A¡

¢ø����¡¢£¤�1�GA¥0.5 ��U���

���)��bc1��

ijâ��w�Xd�C¦§{�8-§{�¨©

�_��C¦§{���it�ijw�C¦)zª

�/0�W�=���W�r©Y� Gf=Ø9B��

Gf � 0.75 ø��¢©�C¦§{/0�_Y�__

1�Å� IR)bc�/01��«¬�r	
��W

� IR)®=�d(fig. 2, 3)�0.5�Gf 0.75�¢©

�¯YC¦§{/0����__1�Å� IR)bc

�/0d�������}�°±��²Y���1

��«¬�r	
��W� IR )³´=�1��

Gf 0.5�¢©��YC¦§{/0�����_1�

Å� IR �bc�/01_¼���bc1_¼��

IR�«¬�r	
�¤1ZY_Y�=�C¦§{�

���¢©��0�= 3×���ü�ï�� 0ó2

×�R��

8-§{��it�ijâ�8-)zª�/0�

W�=���WB�VU��0���d���� IR

�²�d��8-§{�VU�¢©�µï�D@�

�����)¶·d�	
�¥�BZY���1Ä

� umuC’-’lacZ¸©Óï¹í
� ONPG���)¶

M�	
����yM¹B��

3. ���� 

3.1 �����!"��

� ÈÉÊË� 3ö÷���ª
������)bc

1�«¬) figure 2 �¤d��V1�ß���ª


it��¡%�z{=�?1��=�+S9 ij�_

�«¬)¤d�

� âã��ª
�-S9ij�+S9ij���0�� 0

= IRº1)��»��U�l$)TÄW��=U��

�����)¤9_¼������C¦§{)¤1

��Ô�����O�S_Y�W�C¦§{�¼�

� humic acidÂ�yM¹B� 20)�ÈL��ª
�-S9

ij�+S9ij���0�� 0= IRº1)��»�

�U�l$)TÄW��=U�������)¤9

_¼���9¹��½���ª
� IR� 1y�ä9

Ä�¾¹Y��W�¼��ÃD	
�`a=ij

â�it�¿�Z1����Ô� Gf ��,1��

Ô�yM��®¯�YÄ¼�( ���y+��

ª
���	
!ÃD	
�`a�y������

�bc�¦1Y 15)�18)�ÅW=ÃD	
�y�z{

)eÄ�Ô�((5A�y�ÃD	
�e¯!
o

DÓJ�y�¿��e¯)i_���Ã�¿��e

¯=U�����Õâ������)²�9:Z1

����Å��ÔÀz{=�W�y+_it���

��������������������������

���



����»ê�bc=U_Y����ß���ª


�+S9ij=�����)¤1��GA� 1.6 g
-1=�

���WB�W�XY	
(2-AA)Á�= 70 ng as 

2-AA/g-dry sedimentKÂ=���®¯���¡%¢

���£Y�����)¤1��( 9BZ 7, 9, 10)

Y�W�¼¹�WB��ß�����¡%¢���

`a�yM��

3.2 ����!"��

� ª
������)¤1�ß����YZ���

ØÙ�)bc1��«¬) figure 3 �¤d�ØÙ�

it�-S9ij�+S9ij��������)¤1��

GA�ÅBÃB 93 L
-1�48 L

-1=����WB)W�

XY	
�Á�d���-S9 ij=� 770 ng as 

4-NQO /L�+S9ij=� 2200 ng as 2-AA /L=���

ß���ª
�ØÙ��it 1 gÂ�������

�)ÎÏd���+S9 ij��YZª
� GA �Ø

Ù��á 33�V���W�W�¼¹���¡%¢�

��ØÙ�Ä�ª
�������`a)LM�Â


���YZ��ity��ª
it������

���£YW��G¼���Gisela ¹�°±���

ÌÍd�Ö×���ØÙ�������)bc1�

Å�«¬�ÕÅÖ×�ª
������)bc1�

Roubicek �(  21���ÎÏ)ÝY�ª
����

���ØÙ��á 23ó310��_�OÆ)( 1Z

Y� 22��Ç���A1� 33 ���W�ôõ�¥�

B��Gisela ¹�Å+=��y+��ª
��it

������)ÎÏd����È�ÆÇÉ�( �

ÎÏd�W������Õ��ÆÇÉ�ª
��


½��������bc)ÝY�ÎÏ1ZY�( 

�½6�S_Y�Å�¾Ê=��ËÌ�ÒJÓ�Í

Î�yM��_��W�����ij=�C¦§{

�� ����� ���� ��

����������



�¤9_¼���

� ,Ï¹�ÐÑ�ÊË 21 ö÷���¡%¢���

�����bc)Ý���Wd�GA �.A¡¢ø

�(220 L
-1

)ø�ó2800 L
-1Òr�=���=��� 8��

���,Ï¹� GA�OÓó2000 L
-1Òr���¡%

���ÌÍd�����YZ���ØÙ�� GA �

160ó380 L
-1�_�«¬)( 1ZY� 7��WB�k

ÆÇ=bc1���ØÙ�(GA=93 L
-1

)y�� 2ó4

�£YÆ=���WB��ß���ÌÍ1ZY��

�¡%¢���������ÎÏ�¯YW�!�W

�Ö×�Ô�Ü=���ÕÖ�y������	


�×Ø�`aÂ�yM¹B��W�×)Ù¹¼�d

��Ô���Ë����¡%¢���������

bc)Ý+Ú�����

3.3 #$%���!"��

� ®¯�YÄ¼�( �y���PAHs ��+S9

ij=�����)¤d���sY 11, 14, 23��

� ®¯�Ç����1�@=ÎÏ�£ér(ÛPAHs

º8572 ng/g-dry sediment)� PAHs)¥ÚW�)êë

1ZY� 24)äåæç¢è�ª
������)+S9

ij=bc1��«¬) figure 4�¤1��

� Å�«¬�äåæç¢è�ª
������)¤

1��GA� 0.64 L
-1=����WB�W�XY	


(2-AA)Á�= 28 ng/g-dry sedimentKÂ=���äå

æç¢è�ª
@���PAHs�@=�+S9ij=Î

Ï��������Y 14)

Benzo(a)pyrene�sÄ¥�

BZY�(713 ng/g-dry sediment)
 23��äåæç¢è�

ª
����¡%¢���ÌÍ1Z�¹��PAHs

�Ü_¼�	
�_�Z�����)¤1�Q;�

����_��Bihari ¹� PAHs �.A9B�ÝÞ

�ýÞÛ�ª
������)bc1������

�.A¡¢ø����¡¢£¤�( 1ZY� 25��

� PAHs �°±���ÌBßÚ�Ü�ª
�sÄ¥

�B�	
=���������ÌBßÚß��ª


�������äåæç¢è�ª
������

y��á 2.5 �£¼���W�«¬¼¹�WB�=

�HàXá�9BZY�°±��ÌÍÖ×y�� 11

�13)���¡%¢���ÌBßÚÖ×�������

bc�y�Î��yM¹B��

4. &��

� kÆÇ=��WB�=�( �S_Y��!âã

ä�ª
������)bcd�W��=U��9

¹��åÔZÈÉÊ���Â������)Ù¹¼

�1��ß��=�ª
�ØÙ���������

)¤1���Â
�=�ª
�æ+�á 33�£Y�

����)¤1��äåæç¢è�ß���ª
�

�����)ÎÏd��ß���ª
�á 2.5 �£

Y�����)¤1�W�¼¹�kÆÇ=���¡

%¢"Ì��¥�B������	
�ÎÏ��Ä

������çL1ZY��yM¹B�����

PAHs �ª
@�����è�çL�ÅBæ~�Ä

_YW��éê9B���������Ü��çL

d���	
�ë���ì¹_¼���Ë��í_

�ÆÇ=�����@������	
)Ù¹¼�

d�Ú�����yM¹B��
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Supply and Demand Analysis Model of Compost and Liquid Organic Fertilizer 

for Circulative Utilization of Organic Waste in Nagasaki Prefecture 

Haruna ENDO and Osamu NAKAMURA 

Abstract 

� As the result of fertilizer and feed importation the region has lead to material imbalance.  A possible 

measure to alleviate this situation is to reduce the use of chemical fertilizers and promote the 

intra-regional circulation of substances by returning livestock excreta, raw garbage, and human waste 

to agricultural fields.  In this study we presumed the use of liquid fertilizer as nitrogenous fertilizer, 

based on the scenario that we use the compost from organic wastes as priority and aim the 

trial-calculated demand-and-supply balance in Nagasaki prefecture.  The result was as follows.  When 

each compost and liquid fertilizer is used individually, the supply leeds to excessive in many areas, while 

in the scenario of standardized of compost volume and liquid fertilizer is used as nitrogenous fertilizer, 

the entire volume organic waste generation can be returned to agricultural fields, except for some areas.  

This indicates that it is important to design a system to use multiple recycled substances combined, in 

order to promote the intra-regional circulation of organic waste. 

Key Words : organic waste, compost, liquid fertilizer, nitrogenous fertilizer, demand-and-supply balance
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The Trend of Local Consumer Administration Studies 

�An analysis of Journal of Japan Academy of Consumer Education�

Keiko KAWAGUCHI and Kenji TANIMURA 

Abstract

In order to obtain a fundamental data, we analyzed the theses on Journal of Japan Academy of 

Consumer Education. Our classification revealed that there were a few theses which dealt with a 

consumer administration. These were 23 out of all 452 theses, and that accounted for 5.1 percent. In 

these 23 theses, there were a few researches on consumer problems and consumer reality, while most of 

them discussed about principles, theories, and present state of consumer administration. Furthermore, 

there was little research about the cooperation between administration and school education. There 

have appeared various researches since 2000, and some of them focused on a consumer administration 

in specific regions. These new researches were classifiable into four categories; education, policy, case 

analysis, and consumer activities. In the future research, there remains a need to investigate the 

problem on local consumer administration.  

Key Words�local consumer administration, consumer policy, consumer education, Journal of Japan 

Academy of Consumer Education 
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Research on the Management of a System for Producing  

Organic Liquid Fertilizer in Term of Social Technology   

Osamu NAKAMURA , Haruna ENDO and Mariko RIKITAKE

Abstract

� In this study, we conducted a questionnaire survey on the Social technology for a system for producing 

organic liquid fertilizer targeting local governments, which have introduced the system for the purpose 

of establishing recycling-type agriculture.  As a result, we found that not all local governments that 

have introduced the system have an established use of liquid fertilizer.  One of the reasons is lack of the 

Social technology.  As such, we clarified the necessity of the Social technology for effectively operate 

facilities to produce and use liquid fertilizer. 

Key Words : social technology, system for producing organic liquid fertilizer, organic liquid fertilizer, 

organic waste
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Local Municipality Management of  

‘Public Housing Stock Synthesis Practical Use Plan’ in Kagawa Prefecture 

Takashi WATANABE, Yusuke KOYAMA, Katsuya UCHIDA and Tomohiko YOSHIDA 

Abstract 

This research identifies the present situation of Local Municipality Management of the 'Public Housing Stock 

Synthesis Practical Use Plan' in Kagawa Prefecture. The main findings are as follows. (1) The 'Public Housing Stock 

Synthesis Practical Use Plan' is presently under review. Originally� the plan included housing units that should have 

been decommissioned under the Public Housing Act but were not because of an inconsistent process of selection. (2) 

Three standards were used for selecting units for decommissioning ( 1) life of housing� 2) the capacity to withstand 

seismic activity� 3) comprehensive evaluation). 82.0% of decommissioned housing units were selected through a 

comprehensive evaluation. (3) All household living in decommissioned housing couldn’t have the right to move to 

vacant accommodation. All households living in decommissioned housing except those that have been identified using 

the comprehensive evaluation could have the right to move to vacant accommodation. Based on these findings� we 

propose a list of considerations for reviewing the 'Public Housing Stock Synthesis Practical Use Plan'. 

Key Words : reorganization of Public Housings, Public Housing Stock Synthesis Practical Use Plan, 

Decommissioned Housing Units
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Rethinking of�the Attempt to Overcome the Modern�

Jun SUGAWARA 

Abstract

� A main member of the review Cogito Nakajima Eijiro is regarded as the bridge between Yasuda Yojuro and Kamei 

Katsuichiro. Nakajima’s essay “The Spirit of Realism” asserts that the move from Shestov’s anxiety to impression 

should inspire creative powers. While he tries to construct theories about material languages based on the assertion, 

Yasuda conceives a plan of the history of Japanese ideas in the name of the spirit of anxieties.  

Key Words : realism, anxiety, impression 
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