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

)�L1Z�¶7�1�	�����) A1�W

B)!"1Z#$%&1��'(�W�=���S9
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1�ij)+S9ij�01�kÆÇ=� ISO 13829
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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��
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(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- 
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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 ����
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� 37�= 2âm�L�=�-galactosidase)�C9:�

WB���1Z8-d� ONPG ),M�28�= 0.5

âm�8-������420�20 nm��}�c8r

)��1Z�-galactosidase�C�)���
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A
595
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A
415
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Induction ratio(IR��- galactosidase�A7��)�§6

XY�Xd�w.ér����8-��Î

IR = Cf / Gf 
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�0��0.2�GA 0.5��U�������.A¡
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�+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)
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GA�ÅBÃB 93 L
-1�48 L

-1=����WB)W�

XY	
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)ø�ó2800 L
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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)
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BZY�(713 ng/g-dry sediment)
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