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Synopsis 
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ODS tC18

GC/MS Ibuprofen
Naproxen Mefenamic acid Ketoprofen Fenoprofen
Ethenzamide Triclosan
Diethyltoluamide Crotamiton

Carbamazepine 10
Fenoprofen 0.1ng/l

Aspirin 5ng/l

Fenoprofen Ethenzamide 2
N.D.
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ng/l

Ibuprofen Triclosan
2-2 90%

Naproxen Ketoprofen
Diethyltoluamide 50% Crotamiton 20%

Mefenamic acid

Mefenamic acid

Carbamazepine 33
44ng/l
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(%)

 Ibprofen 95
 Tricrosan 90
 Naproxen 55
 Ketoprofen 50
 Diethy toluam 49
 Crotamitone 20
 Carbamazepine -25
 Mefenamic acid -240

1,400 - 3,020-3,500 ND 3,100 350 -
950 - 810-2,510 ND 1,500 250 -

1,980 - 5,000 2,750-3,700 1,500 13,000 734
50 - 370 970-1,300 22 1300 54
- - - - - - 252
- - - - - - 229
- - - 3,300 - - 128
- - - 1,750 - - 104
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690 - 1,780-2,200 - 912 750 170
480 - 1,630-2,100 - 960 400 241

- - - - - - -
- - - - - - -

20 - 830 ND 43 - -
15 - 100 ND 66 - -
- - - - - - -
- - - - - - -

434 158 - - - - -
72 20 - - - - -

388 102 - - - - -
57 17 - - - - -

810 - 13,000 6,600 ND - -
790 - 750 9,300 ND - -
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Chl-a 
(2)
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2

HORIBA U-10

2

onset TidbiT v2

30
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2
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Bran Lubbe TRAACS800
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pH 1 DO 4mg/L
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11 15 PO4-P 0.014 1.3mg/L
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2-4

-12 -13

28

VTG

21

VTG

VTG

24

VTG

7 14 21

DO

60%

1 1 DO 5.0mg/L 24.0

60%

2-5

pH DO 1 1 NH4-N NO2-N

NO3-N 1 3

E1 17 - E2

E3 17 - EE2

d-rR 5
30 30 /

21day

28±2
16h 6:00 22:00 8h 
40L
30L

2.4 /day 6.4 /day
2.6 /day 5 /day

N250
4 /day 10:00 13:00 16:00 19:00

VTG 21
21

-12

d-rR 5
45 43 35 35

21day

24±2
16h 6:00 22:00 8h 
40L
30L

3.0 /day 2.7 /day
3.1 /day 5 /day

N700
4 /day 10:00 13:00 16:00 19:00

VTG 0 7 14 21
0 7 14 21

(0 21 )
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3 E1-3S - 3

E2-monoS 3 E3-monoS

3- -D- E1-3G - 17- -D - E2-monoG

3- -D- E3-monoG

1 3 1 3

pH DO U21

Thermo Recorder TR-81 T AND D 10

2002 LC/MS/MS
3) Yeast Estrogen Screen 

Assay;YES

2-6

21 7 14 21

21 5

RNAlater Ambion RNAlater

RNAlater 2

1 1.5mL VTG

1 RNAlater 1.5mL RNase free

2-7 VTG

buffer 50 L/mg-liver VTG

ELISA  Enbio Medaka vitellogenin ELISA system

buffer

1mg VTG

2-8

mRNA 

E2 E2

ER VTG
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CHG

E2

ER 1 ER 2

VTG VTG 3 CHG H CHG H minor

CHG L 6 mRNA

mRNA RNA

RNA RNA RNA

mRNA
4) mRNA acidic

ribosomal phospho- protein PO ARPP 5) ARPP cDNA 

clone 631-134-03-H mRNA

RNeasy Mini Kit QIAGEN RNA QuantiTect Rev. Transcription 

Kit QIAGEN mRNA cDNA cDNA QuantiTect 

Probe PCR Kit QIAGEN PCR polymerase chain reaction

PCR

DNA

      [ DNA ]n = [ DNA ]0 (1+e) n

  log [DNA ]0 = - (log (1+e)) n + log [ DNA ]n

n [ DNA ]0 DNA [ DNA ]n n PCR

e PCR DNA
4) PCR CT

threshold cycle DNA mRNA

mRNA CT ) 3 10 30

100 300 1000 PCR mRNA

6 mRNA

ARPP mRNA mRNA

fold

2-9

Davidson 20% 10% 10%

30% 30% 10

50 70 m

3

3-1
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21 -33

VTG

1.56ng/mg-liver

4 6

-34

VTG

VTG

CHG H

H minor L 3

ER

3-2

pH DO -15

±0.4

±0.4 24.0 pH

0.0

2.0

4.0

6.0

8.0

10.0

12.0

[ %
 ]

*

** **

p<0.05 *
**

vs 
vs 

 [ 
fo

ld
 ]

VTG I
VTG II
ER
CHG H
CHG H minor
CHG L

104

103

102

101

100

10-1

105

VS 
VS 
VS 

p<0 05

-34

-15

[  ] 24.2 ± 0.04 23.1 ± 0.3 23.1 ± 0.3 23.2 ± 0.3
pH [ - ] 7.0 ± 0.1 6.6 ± 0.2 7.3 ± 0.1 7.1 ± 0.1
DO [ mg-O2/L ] 8.5 ± 0.5 5.9 ± 1.0 4.9 ± 0.9 4.9 ± 0.9

[ % ] 103.9 ± 6.2 70.5 ± 11.8 58.2 ± 10.9 58.6 ± 11.0
[ mg/L ] 0.6 ± 0.7 2.4 ± 2.7 3.0 ± 2.3 3.5 ± 4.1
[ mS/m ] 26.6 ± 0.4 50.0 ± 1.3 58.9 ± 2.1 55.0 ± 2.7

NH4-N [ mg-N/L ] n.d. n.d. 17.9 ± 3.8 9.0 ± 5.2
NO2-N [ mg-N/L ] n.d. n.d. 0.2 ± 0.2 0.4 ± 0.5
NO3-N [ mg-N/L ] 0.6 ± 0.1 22.0 ± 2.2 3.8 ± 2.7 13.4 ± 2.9

-33 21
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NH4-N NO2-N

NH4-N NO2-N

NH4
+-N pH

NH3 U.S. EPA

CMC Criteria 

Maximum Concentration pH7.0 36.1mg-N/L CCC Criterion

Continuous Concentration pH7.0 24 3.08mg-N/L 10)

24mg-N/L CMC CMC

17.9mg-N/L NO2-N

0.06mg-N/L 5mg-N/L

1.3mg-N/L 5mg-N/L

NO2-N NO2
-

NO P450scc
11)

EE2

VTG

VTG 12) 4

7

VTG VTG VTG CHG H CHG H minor CHG L

NO2-N

28 24

VTG

50ng/L E1 24 28

VTG 7

14 24 VTG

VTG ER CHG H CHG H minor CHG 

L
13) -52

-17

VTG

VTG

1 -53 -54) VTG 50ng/L E1

VTG 11ng/L E2 VTG VTG

E1
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 [ 
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ld
 ]
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24
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100
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VTG VTG ER CHG
H

CHG
H minor

CHG
L

-52 E1 50ng/L

14
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VTG VTG

4-4

-47 48

-17

VTG

VTG

VTG

VTG

 [ 
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101

100

10-1

VTG VTG ER CHG
H

CHG
H minor

CHG
L

 [ 
fo

ld
 ]

104

103

102

101

100

10-1

VTG VTG ER CHG
H

CHG
H minor

CHG
L

-53

21

-54

21

day7 day14 day21 day7 day14 day21 day7 day14 day21
VTG n.s. n.s. n.s. n.s. n.s. n.s.
VTG n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.

ER n.s. n.s. n.s.
CHG H n.s. n.s. n.s. n.s.

CHG H minor n.s. n.s. n.s. n.s. n.s. n.s.
CHG L n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.

VTG n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.

n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
- - - - - - - n.s. - - n.s.

n.s.

-17
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VTG E2 3ng-E2/L
E1 E2

3ng-E2/L CHG H CHG H minor
VTG

VTG

1 , , , 2007

, 41 , p464  

2 , , , , 2003

, , p41  

3 , , , , 1999

, , 36, pp199-208  

4 , 2006 PCR , DNA PCR (

), , pp157-166  
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human acidic ribosomal phosphoprotein P0., Nucl. Acids. Res., 19 14 , p3998  

6 , , , , , 2006

, , 16 3 , pp389-401  
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, 8 , p22  
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, 17

, pp254-322  
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Toxicol. Chem., 25 10 , pp2742-2752  

10 U.S. EPA, 1999 1999 Update of ambient water quality criteria for ammonia EPA-822-R-99-014

Office of water, Washington, D.C.  

11 Frank B. Jensen, 2003 Nitrite disrupts multiple physiological functions in aquatic animals., Comp. 
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1.

(WEP )

18

Na+ K+ Ca2+ Mg2+

Na+ K+ Ca2+ Mg2+

Ca2+ Mg2+ K+ Na+

Na+
Na+

18 11 19 2
-1 2
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Na+

K+ NH4+-N NO2- -N NO3- -N
D-PO43--P 6

-1 D-N NH4+-N+NO2- -N+NO3-

-N D-P D-PO43--P
Na+

Na+

48.82mg l-1

95% m+2 m-2
58.68mg l-1 38.97mg l-1

Na+ K+/Na+

0.237 95% m+2 0.265
m-2 0.209 D-N/Na+

0.455 0.599 0.311 D-P/Na+

0.0333 0.0498 0.0169
DOC

95% m+2
m-2 45.03mg l-1 63.32mg l-1

26.73mg l-1 DOC/Na+ 95%
m+2 m-2

0.922 1.378 0.466

18
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Na+

K+ NH4+-N NO2- -N NO3- -N D-PO43--P

-1 7 4
-2

18 11 19 2
2.1.1 -2

-5
Na+ 16.04 36.79mg l-1

48.82mg l-1

Na+

K+/Na 0.237 0.142
D-N/Na 0.455 0.325 D-P/Na
0.0333 0.0113 DOC/Na 0.922 0.261

Na

Na
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16 8
N P

N/P

N P

1 2
18 8 28 8 31 9 20

6 7m
4m 50cm DO 7mg/L 9mg/L

��� － ��� －



HR
10cm×H50cm 4cm×H50cm

pH ORP
EC DO 50cm

HORIBA W-22XD
N,P

NH4-N,NO2-N,NO3-N,T-N,PO4-P T-P
5cm

15cm
GF/B 1.0 m 30cm 20

Air DO 8mg/L N2 DO 1mg/L
Mn Mn 200 g/L

Mn

1 10 28
25 DO 7 9mg/L T-N/T-P

9.8 6.6 2.1
N/P 10 20 1

ORP 0 5cm 278mV
250mV 159mV
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H18.8.28 9:30  28.4
11:00  27.0

H18.8.31 9:30  31.0
10:00  31.0

H18.9.20 9:55  27.0
11:45  27.0

m
pH EC DO ORP

mS/m - mg/L mV 
0.5 8.50 31.3 8.3 8.36 28.7 101 
3.0 8.33 31.4 13.1 7.52 28.4 104 
6.0 8.32 31.6 12.0 7.36 28.3 109 

NH4-N T-N PO4-P T-P TOC 
mg/L mg/L mg/L mg/L mg/L 
0.015 2.05 0.026 0.32 8.58 
0.015 1.24 0.027 0.14 6.32 
0.025 1.23 0.024 0.13 6.15 

ORP pH
cm mV -

 0 5 278 28.2 6.87 
 10 15 260 27.6 6.84 
 20 25 270 27.1 6.93 

m
pH EC DO ORP

mS/m - mg/L mV 
0.5 8.48 38.3 7.71 8.58 28.2 118 
3.0 8.13 38.4 8.91 7.64 27.6 125 
6.0 8.05 38.5 9.94 7.31 27.6 127 

NH4-N T-N PO4-P T-P TOC 
mg/L mg/L mg/L mg/L mg/L 
0.027 0.88 0.019 0.09 4.99 
0.036 0.93 0.023 0.15 4.95 
0.043 0.94 0.024 0.14 4.97 

ORP pH
cm mV -

 0 5 250 27.7 6.79 
 10 15 237 27.3 6.79 
 20 25 262 27.2 6.78 

m
pH EC DO ORP

mS/m - mg/L mV 
0.5 8.78 13.6 0.2 9.61 24.9 185 
2.0 8.79 13.6 0.5 9.87 24.8 195 
4.0 8.75 13.6 0.3 9.35 24.7 196 

NH4-N T-N PO4-P T-P TOC 
mg/L mg/L mg/L mg/L mg/L 
0.022 0.39 0.022 0.05 1.97 
0.024 0.36 0.015 0.05 2.00 
0.022 0.47 0.013 0.23 2.04 
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0.34g/m2/day 0.29g/m2/day 0.26 g/m2/day
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