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Abstract The agonstic actw ity of retmoic acid receptorl RAR) and the genotoxicity nduced by te mnfluent and efflient fran 9 sew age treatm ent p lants
( SIPs) m different citieswere mvesticated and the efficiency of ozonation for the ran oval of the toxicity was evalnated. Raw sewage contains relatively
hich RAR agonbtic activiy and genotoxicity Traditonal biobgical treatment reduces the RAR agonistic activity and genotox icity  but all of he
nvestigated secondary effluentswere still genotox i; while he effluents fran sme phnts stillhad weak RAR agonistic actv ity Ozonation at an omne dose
of 5~ 10mg L™ "( in consm ption base) almost can pletely renoved the RAR agonitic activily and genotoxicity.
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. Ames 1999). , RAR
SOS fumu Oda (1985) DNA RA
SOS um uC (Gardmneretal, 2003). Nishikawa RAR
2 ( a? B’ Y) 2 RA
. Reiffersched  ( 1996) SOS/ RAR (Kan ata
umu Ames 274 et al , 2008).
R 90% , umu unu 5
179 93%% . SOS /umu 9
IS0 (RAR) ,
(Retnoic Acd RA) A
| 2 (M aterial and m ethods)
( , 1999). RA
21 #& X%
RA 5 9
( . 2004),
(Retnoic Acd R eceptor RAR ) ,
RXR(Retinod X R eceptor RXR) L

s RAR (M ichael etal,
1
Table1 General nfomaton on the nvestigated w astew ater treatment p hnts
/
(10*'m* d° ")
A AAO 20% 100 2006. 7
B 5% 20 2006. 7
C AAO 30% 10 2006. 7
D 40% 7 2006 12
E AO+ 10% 75 2006 12
F AO 30% 10 2006 12
G AB 25% 10 2006 12
H AAO 20% 20 2007. 1
I AO 50% 15 2007 11
22 HEREEAMTR 2002). 0. 45 Um , DOC
(60 mm X ( Phoen x800Q Tem ar
L Sm) , (OSIN, Dohm ann ), 254 nm

M itsubishiE lectrig )
(H are EG-60Q Jitsugyo )

KI ,
2 3 KSR A HE

CODy, NH; N
(

- (UV310Q Hitachi ),

(OPTMA200Q Perk nk lmer ).

: 2L
(GF /G whaiman )
HIB (6 mL 500mg W aters )
(W aters ) , 10 mL
(HPLC , 5 Fisher Chem icals ) 10mL
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HLB : Smlsmin ' : um uC :
10 mL Lad , B ,
, 10 mLL .
) ) DM SO , 4 N-
(DMSQ ACS , Amresco ) Q 05 mL (4NQO, FisherChemicals ) ,
. 3 . (1) B-
2 4 RAR %A iEER% 77 % (D).
(Nishkawaeral,
1999) RAR , (R) . R22
Saccharanyces cervisiae Y 190 s ;R< 2
RARa
) 3 (R esults)
pGAAD424-T IF-2 galactosdase
RA , 31 AR HAKEE HIE AR
, B \ B 9
RAR DM SO ) I ,
, (A IFtrans-retnoic acid , CODy., DOC
9%, Sima StLouis ) : 65~154mg L §3~104mg L ,
3 . B- (11~21 ). 1
(U):
ODys— 1 75x0D
U= 1000 x22415 510 (1) (50% ). y D H
£ X v X ODsos (Q0lmgL )
, 1 ONPG (min); v
. , B
25 SOS Amu ik 5 77 % ( )y 10 L. 9 ’
SOS fhumu ABCDFG 1
, (Hu etal, 200% IS0 B 1~2
13829 2000). Salmonella typhinurum JE H ,
TA 1535/pSK 1002 ,
B LacZ ,
unmuC , pSK 1002
TA1535 DNA DNA
SOS , LexA
2
Tabl 2 Measured routine paran eters of the secondary effluents
COD,;, DOC UV, NH % N
/(mg L) H(mg L°1) fm ! ! /(mg L~ 1) H(mg L™")
A 8 7 67 17 2 16 27 (V0]
B 71 33 132 11 L3 (V0]
C 10. 3 73 232 19 71 QM
D 15 4 10 4 21 8 21 78 0
E 6.5 51 121 15 LS5 Q 01
F 9.2 8 7 16 9 18 41 Q03
G 8 4 73 15 4 17 37 ND
H 7.7 8 7 18 6 18 29 Q0
I 2. 5 22 2 41 4 28 59 ND
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. Kanata  (2008) 543 etal, 2000),
RAR , (Fry etal, 1993 Lanm er
RAR etal, 1985 Sumpteretal, 1998). 2 .
) RAR
RAR
(W ang et al, R RAR
200L Sun et al, 2008 2005 ), ,
RAR (Kanata RAR
etal, 2008), (in vito assay)
(Kong etal, 2008 , 2006 ) )
2003). (Kan ataetal , 2008). ,
, RAR )
( RAR ER)
(Elmazaret al , 1996 Emazaretal, 2001, Kanata
6 15mL  E30mL EleomL  E3120mL

RAR y5 % G 3

FLSSSSSISL
s

34 RAAMAEZR

(Takahara et al , 2006),

A C
RAR
., Smg L'
60 mL
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RAR activities of STP i fluents and effluents
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Fig 3 The efect of ozone on the ramoval of genotoxicity
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