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Mutagenic activity of surface soil and quantification of
1,3-,1,6- and 1,8-dinitropyrene isomers in soil in Japan
8-Hydroxyguanine formed in human lung tissues and the association with diesel exhaust particles
Salmonella Corvallis
0157

Covaent glutathione conjugation to cyanobacterial hepatotoxin
microcystin LR by F344 rat cytosolic and microsomal glutathione Stransferases

Characterization of atmospheric air pollutants at two sites
in northern Kyushu, Japan -chemical form and chemical reaction
Fate of pesticides in a shallow reservoir

1998-99 “ "

Characterization and virulence factors of

Escherichia coli 0157 strains that do not produce Shiga toxin

0157
The rapid in vitro screening assay of 300 chemicals in the Salmonella
microsome test and analysis of 8-hydroxyguanaine level in rat hepatocyte oxdized

8-OH-Gua
8-OH-Gua
8-OH-Gua
Salmonella Corvallis

Mono- Di-ortho-PCB
COVALENT GLUTATHIONE CONJUGATION TO CYANOBACTERIAL
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Health effects of chronic exposure to polychlorinated debenzo-p-dioxins,
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1
NEC ACOS-PX 7500/6

13 1
254 40
27 6
.
5 12
6
8 2 10
3
PPP
WISH-WWW
WAM-NET

13 1 1 )
29 (20) 43 (4) 12 21 105
17(1) 36@) 8 17 78
7(¢(5 10(6) 3 4 24
8(7) 13(8 5 6 32
3¢(2) 5(¢2) 3 4 15
64 (45) 107 (62) 31 52 254
( 12 1 13 13 )

15799 2074 177 3158 7888

68 228 74 121 401

1471 223 482 917 5106

7991 18248 3562 11851 41652
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GCIMS -50
GC/MS
9
40 53 14 13
8 4 132 6
50
P110
10 6 9
12 3 4 40
pg-TEQ/m*
(0.042) (0.20)
(0.16) (0.047) (0.18)
(0.083) (0.12) (0.13)
(0.17) (0.25) 10
0.6pg/m’
11 17
9 16 53
0.00013 7.4 0.82
0.00015 4.6 0.42 0.0050 5.5
1.00 0.018 6.8 1.1 pg-TEQ/g

53

GC/MS

HIV
1000pg/g
14 4
0.12
1.1pg/l 0.25 0.80pg/l
1 pg-TEQ/I
13
4
0.33 37pglg 3.5
14pg/g
6
0.16 20(ng-TEQ/mM’N)
80(ng-TEQ/M’N)
49
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1,4-

MAT-90

1,2-

18

GC/MS

AutoSpec-Ultima

-50
GC/IMS
4
2
ECD FID FTID FPD
1,
HIV
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1.
18 40
18 53
3 14
. 13
1,4- 6 8
6 4
6 6
4 50
4 188

1,2- 4

1,2- 4 | 2. GCIMS

] 3669
PCB 1 176
3845

74

*  GCIMS
2
12
(NEDO)
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DNA

026 0128
“ 0157
2 2 4
3
4 1 9 5
21 390 3.9x 10°-7.7x 10° cfu/g
10 A 4-16 ng/g 7
11 52% 39
100 192 273
297 70%
18 11 61%
Salmonella Enteritidis
21
15 71% 5
10 6
29% 4 6 12 11 6 3
19% 2 10% 1 2
1/4 8 1 4
03:K6 ,04:K8 1.2-9.2x 10 cfu/ml)
TDH 6
A 5 3.1x 10° cfu/ml
14849 2.3x 10 cfu/ml
2.8x 10 cfu/ml

Bacillus licheneiformis  330-340 cfu/g
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10 12

1 H12.6.1 ( ) 30 13 ( )
6
1 -
2 7.4 51 192 SAnondla  Enteritidis
GZ
7.4 - 6 - -
3 7.6 1 1 A
4 7.13 34 12 A
5 7.17 16 3 S. Enteitidis PT1
6 7.11 1 13 B
7 7.19 - O3 K6
8 7.17 7 7 4 K8
9 8.22 2 7 03 K6
10 8.18 10 4 A
1 8.1 ( ) 24 5 03 K6
12 8.6 22 4 O3 K6
13 8.28 1 2
14 9.6 23 10 03 K6
15 9.23 5 6
16 12.19 5 35 *
17 12.4 7 7 *
18 12.20 ( ) 6 20 *
19 12.22 31 40
20 H13.2.2 9 3
21 2.2 ( ) 1 6
297 390
*
11 12
1 12 6 6 1
2 71 7
3 7 11 1
4 8 13 1
5 9 2 1 8
6 9 27 1
12
1 5%
1 10%
12
100
1400 16
2 13% 3 12 3 27 54
19% 14 1 “ 12
7% 2 14% "
30 S. Infantis 12
19 63% 11 37% 80 560
6 20%
6 20% 20
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12 6 8 1000
“ 12
" 12 12 4
Campylobacter jejuni ATCC43440 13 2 5
80 Vibrio parahaemolyticus ATCC12711
20 2 14 Salmonella Typhimurium ATCC
15 15 15 13311
145 13 2 5 215 ¢
0157 "
145 40 28%
1 S. Corvalis 10 GLP
( ”
10
ATCC6633
2
1 18S rRNA
C. fdis
12 ()
8 109 3
9 11 1
10 30
2
12 12
Q157
16 3% 48 16 16 16 16 16 16 4 16 12
[ 0 O P D D D D D 10 0 210
14 4 2 14 14 14 14 14 14 5% 14 B
10 140 0 10 10 10 10 10 10 40 10 0
10 140 0 10 10 10 10 10 10 40 10 0
20 420 60 20 20 20 20 20 20 0 20 140
100 1990 300 100 100 10 10 10 100 400 100 560
14
1
13 1
9 27 12 14
3 (PFGE) DNA
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1 2 D2
3 3
3 10
1 D1
1
13 12
1 12. 4.28 1 D1
2 12. 7.15 4
1
3 12. 8. 7 1 6
4 12.10. 7 4
5 12.11. 9 1 D2
6 12.11.27 12 14
7 13. 1.26 1
8 13. 3.29 1 D2
9 13. 3.14 1
27
Xba Soe
0157 BIn 3 PFGE
102 026 8 2 1 5
112 0157
5
O DNA
8 0157 1 9 10 0157
026 0111 3 12 0103 3
0150 2 5 0157
102 91% 30 32%
3 026 54 49 2
85% o] 5 7 10
2 0103 H2 0150 0157
H11 6 4 DNA
4 3
12 8 16 026 10 7
9 7
2
ST 2
12
10p o 1
10p o
DNA 5 Saphylococcus epidermidis Propionibacterium acnes
73 5 14
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14 12

1 H12. 7. 5 0157:H7 2
0157:H7 1
0157:H7 1
0157:H7 2
2 H12. 9. 8 0157:H7 6
3 H12. 9.27 0157:H7 6
4 H12. 9.28 0157:H7 49
5 H11.10.24 O157:H7 6
73
11 4 2 88 0157
0157 ”
15 1 30
, 0157
0157 1
11 24
6 26
4 2 2 8 3 6 27 54
A 3
0157 6 27
86 172
12 9 7 147 20
“ 12 23.3%
” 3 3
2 6
BOD
Ss 20 120
14 2200
7900 3433 MPN/100ml 28 1480 026 0128
345  cfu/100ml 235 1940
754 cfuml 8 44 25 0157
cfu/100ml
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ELISA PCR
RPLA 3
ELISA PCR

S. TyphimuriumY G
8-hydroxyguanine
255

Salmonella Corvallis
S. Typhimurium

RPLA

104

S. Infantis

-21 -

DNA

61

DNA

DNA

03 K6

2

DNA

12

23
DNA

61

25%

30%

03 K6

51

186

555



2 12 (HIV) B
1 2
3
3
12 7-9
9 216 201
12 9 3 417 HI
0-1 2-3 4-6 41 HI 8
27 68 L20 8 15
B, HEp-2, Vero, FL, RD 0-4
48.0% 10-14  51.5%
3 5 3 30-34  0%)
15-19 40 15.0%
10-14
10
HI 7
9 80
A/HK/9-1-1(HsN:)  A/HK/1073/99(HsNz) 2
HI
13 3
20
7 9 20
10 80 HI 20
1 7 4
HI MDCK
8 2 100%
8
7
8

-22 -



15 12
12 9-10
HI
8 8 16 32 64 128 256 512
0- 4 25( ) 12 48.0 1 2 4 3 3 41.8
20( ) 5 25.0 1 3 3 5 2 1 88.4
5-9 23( ) 6 26.1 4 3 6 2 1 1 27.2
24( ) 9 37.5 5 5 3 1 1 73.5
10-14 24( ) 4 16.7 3 2 6 8 1 34.3
33( ) 17 51.5 3 4 5 3 1 28.1
15-19 20( ) 3 15.0 4 2 71 3 1 26.1
24( ) 5 20.8 3 5 5 5 1 27.7
20-24 21( 5 23.8 1 3 3 6 3 43.3
29( 1 3.4 1 5 15 7 32.0
25-29 22( 6 27.3 1 1 3 3 6 2 69.8
25( 3 12.0 2 6 5 4 4 1 37.5
30-34 20( 4 20.0 1 3 4 6 2 76.1
20( 0 0.0 1 4 3 7 4 1 50.2
35-39 26( 11 42.3 3 3 4 3 2 29.2
21( 2 9.5 1 6 7 3 2 30.9
40- 20( 3 15.0 2 5 2 5 12 37.7
20( 3 15.0 5 4 5 2 1 21.3
201( ) 54 26.9 20 21 38 37 24 7 39.6
216( ) 45 20.8 16 35 53 39 20 4 4 37.6
417 99 23.7 3 56 91 76 44 11 4 38.5
198
7
16
HIV
71
B
A/H:N; B
13 2
WISH
41 15 32
24
13

11 9 A/H:N;
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A/H:N:

13 2 3
B A/H:N:
2 B B 20 AH:N: 5 AH:N. 1
3
16 12
2,3 46 (NP46) B 7 (NP7)
A/H:N, 5 (NP5)
A/H:sN. 1 (NP1)
B4 1 (NP1)
32
6,7 2(NP2) 2
5,10,12 5(FC5) 5
5 7 32(SF16,NP14,FC2) 71 5 (NP3,FC2)
27
6 1(NP1) A4 1 (NP1)
10 1(SF1) 1 (SF1)
4 12,3 14(ES14) 8 8 (ES8)
37 3 (ES3)
3 1 (ES1)
19 1 (ES1)
1
7,11,2 3(SF2,NP1) 3
4 3 63(SF55, FC8) 25 2 (SF2)
11 1 (SF1)
1 (SF1)
59
6 12 32(NP13,SF11,FC4 11 1 (UR1)
UR2,EX2) 3 1 (NP1)
30
198 13 41
FC: , NP , SF , ES , UR
EX:
4 5
3
3 5 4 12 HIV
HIV
PCR
3 3
3 7

- 24 -
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PCR SRSV
12 17 42
PCR SRSV 1 PCR 9 SRSV
SRSV
12
4 B
PCR SRSV B
SRSV PCR B
2 SRSV 1 136 EIA
SRSV HBs HBs
HBs
4 6 20
PCR SRSV
17
SRSV(PCR) SRSV( )
1 H12. 7. 5. 17 0 NT NT
2 12. 3. 3 3 1 NT
3 12.19. 5 3 1 0
4 12.20. 6 3 1 0
5 12.22. 9 0 0 0
6 H13. 2. 2. 2 0 0 NT
1 0 0 NT
43 9 3 0
NT:
1 19
12
HIV
24 147 HIV
1997,1998
E
Sch 1990



A 3
5 6 7
87 2 1
1
3
5
2277
18
10 0
490 0
1227 0
PCB 10 0
TBTO 10 0
400 0
5 0
10 0
4 0
1
2167 0
12 5 22 9
7 24 15 6
5 35 47
4 2
0.18ppm 0.02
ppm, 0.03ppm, 5 0.02
-0.03ppm
0.02ppm 0.55
ppm
0.02ppm
0.04ppm
2

- 26 -

D

8
2 3
2
72
NPD
98%
OoDS
20
PCB TBTO
10
19 PCB
3.0ppm
TBTO
0.045-0.27ppm
ppm

12 8

0.005-0.147ppm

18 21

15

30%

78%

20
10

PCB TBTO

12 5 22 24

0.004-0.15ppm
0.5ppm

<0.01-0.089ppm

0.4

1 ppm



19 PCB TBTO ppm
PCB TBTO
5 0.004-0.048 0.048-0.24 <0.01-0.089
1 0.016 0.045 <0.01
1 0.055 0.27 0.020
1 0.142 0.18 0.12
1 0.15 0.16 0.074
1 0.011 0.18 0.040
21
3
PCB 13.80ppb
5 Bl,BZ,Gl,GZ 1.5lppb y PCB
3.17ppb 1.15ppb
PCQ
20
A PCQ
12 4 10 1 3
A PCQ 5.27ppb ,
p-t- PCQ 0.02ppb
A <10ppm-49ppm <10ppm-41ppm
-t- <10ppm-34ppm
p pp pp! 20
A A
-t- <10ppm-83ppm
p pp! pp PCB o1
500ppm PCQ 4
28
12 8
21
50
5
12 4 1 1
PCB
20 24 21 2
PCB

- 27 -




15
3 1 “ Cap-1”
3 1 “ BCR CRM607”
1 1 3
21 10
17 10 15%RSD
«
100%
7 11 “
5
3 2
4 4
TEQ
4 PH6.8 PH4.0 PH1.2 2 21pg-TEQ/g 22pg-TEQ/g )
2 63pg-TEQ/g 51pg-TEQ/g
2 ND
21 2 10pg-TEQ/g 11pg-TEQ/g
20 0
(GIP) 2 0
50 0 5 mg
0
0 2 50rpm
2ml 6
82 0 1 74.2£0.31% 2  74.1% 0.45
1 97.3+0.76
2 97.4% 0.71%
GLP 10 1 105.2+ 0.00mg 2  105.1
12 7 + 0.00mg
9
10 >
Q
1.03% 0.002 3
GLP 101.28+ 0.079%

- 28 -



11

48

12 23 60

0.003 pgTEQ/g
16

<0.001
0.035 pgTEQ/g

0.024 pgTEQ/g <0.001 0.239 pgTEQ/g

1 <0.001
pgTEQ/g 1 0.021
pPgTEQ/g 0.001 0.062pgTEQ/g

2

3
10kg 5
21
1 85 1
60%
31% 14% 21%
39% 35% 38%

-29 -

PCDFs
10 11
WHO 9 2,
3,7,8-TCDD TEF 2,3,7,8
-TCDD TEQ
10
PCB A 243pg-TEQ/g B
153pg-TEQ/g BC 121
pg-TEQ/g C 50pg-TEQ/g
11 A 354pg-TEQ/g
B 192pg-TEQ/g BC
107pg-TEQ/g C 59pg-TEQ/g
30
12
Y ucheng
/
/ /
/
/
/
HRGC/HRMS
1 418
pg-TEQ/g 474pg-TEQ/g
2 31
pg-TEQ/g 38pg-TEQ/g
10
33pg-TEQ/g 13
27
215pg-TEQ/g
2 20
Y ucheng 418pg-TEQ/g

1,2,3,4,7,8-HxCDF/1,2,3,6,7,8



-HxCDF

Y ucheng

51
mono-ortho-PCBs

11pg-TEQ/g
3.5pg-TEQ/g
1.8pg-TEQ/g
16%

38pg-TEQ/g
mono-ortho-PCBs

mono-ortho-PCBs

HRGC/HRMS mono-ortho-PCBs

HRGC/HRMS

vc
mono-ortho-PCBs 1% (®:
non-ortho-PCBs  #77 #126 #169
BC
mono-ortho-PCBs
non-ortho-PCBs
non-ortho-PCBs

mono-ortho-PCBs

mono-ortho-PCBs

- 30

mono-ortho-PCBs di-ortho-PCBs PCBs

20
20
2,2',3,4,4',5,5-HpCB
2,2',3,3,4,4',5-HpCB  2,3',4,4',5-PeCB, 2,3,3',4,

4',5-HxCB 26
pg-TEQ/g 124
pg-TEQ/g 5
PCB
12
5
11
13
11



DBT TBT DPT TPT 4

12

GC/IMS

GCIMS

pg 5 0.5pg 6 1pg

-31 -



10

12

12

12

12

10

12

11

12

13

13 1 17 1 30

13 2 16 3 1

4
0.1p g/m
9
12 4 13 3
1 9.1(t/km*/30 ) 30
50%
pH 6.3 8.6
9 26
10 19
12 14 8 5
11 15 9 10
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11 10 6

17
12 4 13 3 1 24
12 10
4 13 3 1
2
12 4 13
3 ,
1
3
12 4 13 3
2
pH
0.5mm
1 mm
P89-
94
n- 2 HAPs
4
17 35
VvVOC
11 11
12 1998
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89
0.0006mg/l 0.0005mg/l
0.0006mg/l
0.002mg/l 1,3- 5 0.0002
mg/l <0.02-5.40mg/l
<0.02-0.82mg/l <0.1-2.7
mg/|
0.001mg/l
0.0015mg/l
0.006mg/l
0.006mg/l
0.0005mg/l
0.008mg/l 0.011mg/l

<0.0002 0.0007mg/l
<0.001 0.009mg/l

15

-34 -

1-2
6 1000
m 3
3
2 3
pH DO BOD COD SS
TOC
a
12 TOC
a 4
4
pH DO

BOD COD SS TOC

1-2 1000 m 2
pH DO
BOD COD SS TOC
a
2
1000 m CoD

75%
2.7mg/l. 0.75mg/l 0.019
mg/l 2.2mg/l 0.72mg/l 0.013mg/l
3.3mg/l 1.2mg/l 0.280mg/|
1.9mg/l 0.78mg/l 0.024mg/l



23

7
226
8 1 T-P
1 Pb
1 BOD SS 1 PCE
3 pH
1 CCls
3.5% 11
(1.8% 1.7
12 4 4 1
pH
COD n-
PCB
COD
0.01-3.20p g/g 1.72-45.3u g/g
0.98-35.0p g/g 0.01-
0.59u dlg PCB
46 59
17
15 10
(BOD) . ,
15 13 ,
2
, 13

6 7 8 11 2
pH COD
SS n-H

COoD

55.9%

BOD
95.5%

11

%
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7

ex

14

12

55%

4 5
3 21
1
pH 8.2
1.2mg/l
7
BOD
BOD
77.1%
13
32
3 8
120
24 20
67%



6
12 12
2
12 6
pH
Phormidium
Phormidium
12 6
12m’

17

11
1
Scenedesmus
pH
11 12

Phormidium
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12.5%
5
GEMS/WATER
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3
BOD, ,SS,
flux
9

13 3

14

10

12

12
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BOD
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RDF

“ " “ RDF
11 10
12 6 13 2
52
62 30
23 12
pH BOD SS n- pH DO EC COD BOD
EC 7 5
28 11 6
18
pH EC
23 23
1 0.003
mg/I 1 0.008mg/l 5
0.005-0.047mg/l 1 63
0.0026mg/l 1 0.023mg/l 12 5 10
1,2- 1 0.0050mg/l 1,1,1- 21 1
1 0.0011mg/l 3 12 12
1 0.002mg/l 3 0.003-0.004 3 1
mg/l 2 69,580mg/l 4 12 5
pH EC
1 1,2- 1 1,1,1-
2 0.05, 5
1.2mg/l 1 0.007mg/l pH EC COD SS n-
2 0.005,0.008mg/I 1
0.286mgll PCB
1,1,1- 17
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COD SS n-

12 10
pH EC
1,1,1-
19
pH EC 12 12
COD SS n-
1,1,1-
30
COD SS n-
12 12 1
pH EC
12 5
1
0.0039 0.0005
mg/l 12 10
1 0.0034mg/l -
1,2- 0.006mg/l
0.017mg/l 12 12
12 3
2 1
13 6
pH EC
pH EC 21
pH EC
2
1

-39 -

0.018mg/l

0.15mg/l

pH EC

pH

23

12

1 1
2 5
pH EC SS
1,1,1-
11
1
19



12

0.7-
2230mgl/l 0.05-0.38mg/l 12 5
0.2-95000mg/l 6
2- 110000mg/l MEP
5 42
MEP
0.0003mg/l
RDF
2 A 8
B A
11
RDF 4
2 12
3 13 1
5 24
15 8 0.8mg/l
3.2mg/l
RDF
0.01mg/l
B
2 RDF
12 10
4700 6900mg/l A
300 370mg/l 500mg/l 10mg/l
11mg/l 12 12
19 A
A
A
12 10
38 42
26
3
13 11
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)
13
1
3 p
24
1.3mg/l 0.012
mg/|
16000mg/kg 750mg/kg
290mg/kg
1 40
PCB
0.0040mg/l
12
pH 0.2 EC 133000p S/cm
COD 92000mg/1 TOC 67000mg/1
18000mg/1 93mg/1 3.6mg/1
1,4-
RDF
RDF
) 2 )
4
23 pH EC
BOD, COD,
2
3 20
(

- 41 -

63.7mg/kg

1,4-

46
pH

pH 4



58 12
60 3
12 7
10
154 "
7
WECPNL 63-73
1
12 11 12
9
154 "
14
WECPNL 63-76
2
27 101 "
13 2 3
48 12 27

48

12 27

48 12 27

154

18

1
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18

1 14
WECPNL 54-77
1
1 «
49 6 27 101 "
1
1
12 5 30 6 14
5
1
12.5 25 50 100 200m 5
1 12.5 25m
25 50m 2 “
50 7 29
46 " “
51 3 12
32 "

12.5 25 50 100  200m
75dB(A) 76-77dB(A) 71-74dB(A) 68-71dB(A)

64-69dB(A) 12.5 25
50m 63dB  50-600B 44-58
dB
70dB
18
13 “



L 60-75dB
57-72dB 2
22
Cs
3
3
23
)
3 7
3
3 5
10/l
22
40K 131| 137CS
MBg/k 12 ND - 4.1 ND ND - 0.085
mBqg/ / 4 28 - 46 ND ND
Bg/ 1 770 ND 2.4 0-5
Bg/ 1 850 ND 0.69 5-20
B/ 2 23 ND ND - 0.061
Ba/ 1 35 ND ND
Ba/ 1 240 ND ND
Bg// 6 49 - 51 ND ND
Bg/ 4 38 - 55 ND ND - 0.039
mBqg/ / 1 10000 ND ND
Bg/ 1 450 ND 3.7
Bg/ 1 130 ND 0.11
ND 3
23
MBa/k 110 ND - 24
nGy/hr 12 72 - 80
cps 365 13.1 - 21.2
ND 3
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10 11

2001 "

- 45 -

950m

800m)

42

10

14



10

19
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10
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36

12 12
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026 0128

11 12 2
| O O O O
O
O
n O O
3
3
70 0157 30 026(22.7
%) Ol111(2.5%) 0128 (4.7%) 0157
026 026
ELISA  PCR RPLA 3
026 N-mEC 37
026
PCR ELISA
RPLA ELISA
12 0157
11 3 026 2 o111 1
12 3
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11 12 2

] O | O g
|
g
| | O
DNA
2
8-
300 YG
300 DNA 8-
HPLC-ECD ELISA
2
YG1041 1042 3003 7108 104 300
35
ELISA 8- HPLC-ECD
31 300 10
8-
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11 12 2

[ ] Od O O O

O

O

[ O O

S. Enteritidis S. Infantis S. Corvallis
S. Enteritidis
S. Infantis
331644
106 0.032
S. Enteritidis S.

Infantis

S. Enteritidis
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11 12 2

] O O O |
|
|
[ ] | |
C. parvum C. felis PCR
200
PCR 5
1 C. parvum
18s rRNA
PCR
PCR C. parvum
PCR
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10 12 3

] O | O g
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g
| | O
PFGE 03:K6
03 K6
DNA
DNA DNA
DNA PFGE PFGE
PFGE PFGE
DNA
9 12 DNA
DNA PFGE 22 14 4 60 150
1 Notl Sl
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03 K6 23 51 DNA Sil 11 Not1 12
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HIV

HIV

HIV

HIV
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HIV
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HIV
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PCR
20-30
PCR
PCR
DNA PCR

RFLP
9 12 113 30.1% PCR
74.3% 2 PCR

Ad3(10:11) Ad8(1:26) Ad11(1:1) Ad19(18:31) Ad37(4 :15) D (Ad8,19,37)
PCR
9,10  Adl9
11,12 Ads

(30.1-74.3 )

19 8
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a
O
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30
1997 1998 30 E30
E30
E30
1997 E30
E30 Bastianni 1983 1990 1997
1998
PCR
1997 98 E30
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E30
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16 1
5
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11 12 2

| a O a |
u
|
L] | a
Polychlorinated dibenzofurans (PCDFs) Polychlorinated dibenzo-p-dioxins (PCDDs)
Polychlorinated biphenyls (PCBs)
10 11
10 11 PCDFs
2,3,4,7,8-PeCDF 1,2,3,4,7,-HxCDF 1,2,3,6,7,8-HXCDF 3,3,4,4',5,5-HxCB PCB
(p<0.01) PCB A 1998

PCDDs 21pg-TEQ/g lipid PCDFs 206pg-TEQ/g lipid Non-ortho-PCBs 14pg-TEQ/g lipid

1 « D
PCDDs</DFs 57 49 Mono-ortho-PCBs (lipid basis)
11 25 62
8 12 11 38 3.5
Mono-ortho-PCBs TEQ 16
1968 PCBs 32
PCBs
PCDFs
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28 63 71 2001
ICD-9 ICD-10
1993-1997 SMR ICD-9 ICD-10
ICD-9 1CD-10
1201) (9201) 20300 38 (2113)
9302 40 102 39%
25 1000 1200
1400 9200 9300 9000 15 60%
25 1CD-10
37 62 10 1CD-9
1CD-10
ICD-9 ICD-10
1CD-9 ICD-10
7 1995 1CD-9 ICD-10
10 ICD-10
SMR
54 1979 6
1994 9 1993 1994 1CD-9
ICD-9
1995 1997 ICD-10
5
SMR
SMR 1995
1CD-9 ICD-10 5
SMR 1995 5
ICD-9 ICD-10
ICD-9 1993 1994
ICD-10
1970-
1974 n 2),3),4)
1995 1993-1997 2 ICD-9
SMR ICD-9 ICD-10 ICD-10
SMR
818-0135
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@) ICD-9  ICD-10
1 ICD-9 95
ICD-10 65
ICD-9
1993 1994 5
ICD-10
ICD-10 5
©) ICD-9  ICD-10
ICD-9 ICD-10 7
“ 10 9
n 5)
8
“ |CD-9  ICD-10 "o
ICD-9
ICD-10
ICD-9 ICD-10
ICD-9
1993 1994
ICD-10
1993 1994
ICD-9 218
1142 1142
2 ICD-9
ICD-10 102
ICD-9
1993 1994 5
ICD-10
ICD-10 5

11,959
16.9%

16,053
22.7%

42,765
60.4%

1 1993-1994

- 64 -

ICD-10 102
ICD-10
ICD-10 102
3
B
25
SMR  95% 400
400
7
1CD-9 1CD-10
1
1CD-10
@)/ (b)
(@ (0) x 100
1201 255 255 100.0
1202 15 15 100.0
1300 368 368 100.0
1401 49 49 100.0
1404 230 230 100.0
2102 592 592 100.0
2103 3679 3679 100.0
2108 1187 1187 100.0
2110 3660 3660 100.0
2112 573 573 100.0
2119 512 512 100.0
3100 103 103 100.0
4100 807 807 100.0
6100 32 32 100.0
9101 625 625 100.0
9102 188 188 100.0
9201 99 99 100.0
9202 2761 2761 100.0
9203 1695 1695 100.0
9204 359 359 100.0
9207 6377 6377 100.0
9303 4436 4436 100.0
10100 29 29 100.0
10200 7364 7364 100.0
10300 83 83 100.0
10500 554 554 100.0
11100 340 340 100.0
11200 318 318 100.0
15000 9 9 100.0
18100 1183 1183 100.0
20101 1167 1167 100.0
20102 378 378 100.0
20103 389 389 100.0
20104 410 410 100.0
20105 106 106 100.0
20106 40 40 100.0
20200 1729 1729 100.0
20300 64 64 100.0
42765 42765
1200 270 270 100.0
1400 279 279 100.0
2000 21341 21341 100.0
2100 20687 20687 100.0
2200 654 654 100.0
5000 260 260 100.0
9100 813 813 100.0
11300 1845 1845 100.0
16000 136 136 100.0
17000 258 258 100.0
20000 4916 4916 100.0




2 1993 1994 70,777
1 42,765 60.4%
1CD-10
(@)/(b)
@ (b)  x 100
1100 51 53 96.2
1600 322 310 103.9 16 s 053 22 7%
2105 762 747 102.0
2106 3589 3478 103.2 11,959
2113 432 430 100.5 0
2121 5701 1165  489.4 16.9%
2201 654 217 301.4
4200 75 288 26.0
5200 260 91  285.7
6500 456 320 142.5 1
9208 1217 204 596.6
9302 2201 2183 100.8 1201) 20300 38
9304 1761 858  205.2
9500 695 352 197.4 102
10400 930 918 101.3
11301 1565 1384 113.1 37%
11302 280 261 60.7
11400 43 1094 3.9 1200 1400 11
14201 342 320 106.9
14300 1128 130  867.7 25
16300 74 54 137.0 449%
16400 14 2 63.6 0
16600 48 27 177.8
17400 258 52 496.2 ICD-9 ICD-10
18300 4521 262 1725.6
20107 394 201 135.4 2
20400 239 342 69.9
28012 16053 1100 20400 27
1000 1290 1280  100.8 26%
3000 103 346 29.8 1000 20100
4000 882 1095 80.5
6000 488 583 83.7 13 52% 2
9000 22414 22375  100.2
9200 12508 12398 100.9 2113 9302
9300 8398 8393 100.1
10000 8960 11085 80.8 100
11000 2546 3597 70.8
14000 1470 1666 88.2
14200 342 1375 24.9 11400
18000 5704 1487  383.6 4200
20100 2884 2781 103.7
18300 14300
3 SMR 1993-1997
1CD-10
SMR
( ) ( )
1100 0.734 ( 0.626 0.854 ) 0.742 ( 0.634 0.864 ) n.s.
1600 0.923 ( 0.861 0.985 ) 0.910 ( 0.849 0.971 ) n.s.
2105 0.927 (0.887 0.968 ) 0.920 ( 0.880 0.960 ) n.s.
2106 1.534 (1.504 1.565 ) 1.516 ( 1.486 1.547 ) n.s.
2113 1.124 (1.057 1.191 ) 1.122 (1.055 1.189 ) n.s.
9302 0.871 (0.849 0.894 ) 0.868 ( 0.846 0.891 ) n.s.
10400 0.973 ( 0.936 1.011 ) 0.969 ( 0.932 1.006 ) n.s.
11301 1.423 (1.373 1.473 ) 1.341 (1.293 1.389 ) n.s.
14201 0.988 ( 0.922 1.054 ) 0.963 ( 0.898 1.028 ) n.s.
16300 1.115 ( 0.956 1.294 ) 0.987 (0.837 1.156 ) n.s.
16400 1.545 (1.113 2.088 ) 1.839 ( 1.365 2.424 ) n.s.
16600 1.487 (1.179 1.851 ) 1.097 ( 0.835 1.415 ) n.s.
20107 0.421 ( 0.391 0.450 ) 0.366 ( 0.339 0.394 ) n.s.
2121 2.360 ( 2.308 2.412 ) 1.010 ( 0.976 1.044 ) P<0.05
2201 1.971 (1.842 2.100 ) 1.010 ( 0.917 1.102 ) P<0.05
4200 0.592 ( 0.546 0.639 ) 0.796 ( 0.742 0.850 ) P<0.05
5200 1.948 (1.763 2.148 ) 1.133 ( 0.993 1.288 ) P<0.05
6500 1.143 ( 1.069 1.217 ) 0.972 ( 0.904 1.041 ) P<0.05
9208 2.434 (2.310 2.558 ) 0.777 (0.707 0.847 ) P<0.05
9304 1.312 (1.262 1.363 ) 0.855 (0.814 0.896 ) P<0.05
9500 1.339 (1.265 1.413 ) 0.974 (0.910 1.037 )  P<0.05
11302 0.935 ( 0.879 0.992 ) 1.096 ( 1.035 1.158 ) P<0.05
11400 0.618 ( 0.588  0.648 ) 1.008 ( 0.970 1.046 )  P<0.05
14300 3.341 (3.165 3.517 ) 0.925 ( 0.832 1.018 ) P<0.05
17400 2.219 ( 1.996 2.460 ) 0.956 ( 0.812 1.119 ) P<0.05
18300 7.218 (7.022 7.415 ) 1.290 ( 1.207 1.373 ) P<0.05
20400 1.027 (0.934 1.119 ) 1.250 (1.148 1.353 ) P<0.05
1000 0.982 ( 0.950 1.013 ) 0.979 ( 0.948 1.011 ) n.s.
4000 0.747 (0.720 0.774 ) 0.802 ( 0.773 0.830 ) n.s.
6000 0.830 ( 0.786 0.873 ) 0.885 ( 0.840 0.930 ) n.s.
9000 0.888 ( 0.881 0.896 ) 0.887 (0.880 0.895 ) n.s.
9200 0.958 ( 0.947 0.969 ) 0.954 (0.943 0.966 ) n.s.
9300 0.800 ( 0.789 0.810 ) 0.799 ( 0.789 0.810 ) n.s.
14000 0.894 ( 0.866 0.922 ) 0.939 (0.910 0.968 ) n.s.
20100 0.863 (0.844 0.882 ) 0.852 ( 0.833 0.871 ) n.s.
3000 0.708 ( 0.651 0.766 ) 1.002 ( 0.934 1.070 )  P<0.05
10000 0.964 ( 0.952 0.976 ) 1.045 ( 1.033 1.058 ) P<0.05
11000 0.976 (0.954 0.998 ) 1.112 (1.088 1.135 ) P<0.05
14200 0.671 ( 0.643 0.699 ) 0.984 ( 0.950 1.018 ) P<0.05
18000 1.488 (1.456 1.521 ) 0.718 ( 0.695 0.740 ) P<0.05
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9300 9000
1000 9200 100
14200
3000
11000 10000
ICD-9 ICD-10 SMR
1
ICD-9
ICD-10
2
2
SMR  95% 3
1100 20
107 13 100
0 20100 8
SMR
2121 20400
14
3000
4
1CD-10
@)/ ()
(a) (B x100
2101 0 235 0.0
2104 0 1610 0.0
2107 0 1104 0.0
2109 0 68 0.0
2111 0 55 0.0
2114 0 255 0.0
2115 0 332 0.0
2116 0 253 0.0
2117 0 73 0.0
2118 0 485 0.0
2120 0 194 0.0
2202 0 437 0.0
3200 0 243 0.0
5100 0 169 0.0
6200 0 102 0.0
6300 0 115 0.0
6400 0 14 0.0
8000 0 2 0.0
9205 0 221 0.0
9206 0 682 0.0
9301 0 916 0.0
9400 0 419 0.0
10600 0 2137 0.0
12000 0 57 0.0
13000 0 284 0.0
14100 0 161 0.0
14202 0 538 0.0
14203 0 517 0.0
16100 0 10 0.0
16200 0 20 0.0
16500 0 3 0.0
17100 0 5 0.0
17201 0 115 0.0
17202 0 44 0.0
17300 0 12 0.0
17500 0 30 0.0
18200 0 42 0.0
0 11959

17200 0 159 0.0

5 SMR

18000

SMR
16300 16400 16600
2 27 2113
9302 2
9300 9000
1000 9200 4
100 SMR
4
2101
18200 37 36%
17200
4%
ICD-10
1995 1993-1997 SMR
ICD-9 ICD-10
ICD-9 ICD-10
ICD-9 ICD-10
1201) 20300
38 37%
2113
9302
40 39%
1200
1400 11
9300 9000
1000 9200 4
15 60%
25
25% 9 36%
ICD-
10
2101
18200 37 36%
17200
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ICD-9 ICD-10 ICD-9 3)

ICD-10 ICD-9 10
ICD-9 61 4- 34
1988
(2100) (9300) (9200) 4)
59P.
2 ICD-9 1995
ICD-10 5) 7
478P. (PP.450-453) 1997.
6) ICD-9 ICD-10
1) 26P.
(1970-1972) 46P. 1996.
1977 7) Jian Sun,et . A Simple Method for Calculating the
2) Exact Confidence Interval of the Standardized Mortality
50 - 54 142P. Ratio with an SAS Function J. Occup. Hedth 38
1983 196-197 1996

Conversion from ICD-9 codes to ICD-10 codes using the condensed lists of the causes of death in Japan
Using the number of deaths in Fukuoka Prefecture during 1993-1997

Kyoichiro KATAOKA , Tekaya KOUHARA , Shiro SHINOHARA

Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu-shi,, Fukuoka-ken 818-0135, Japan

In order to calculate SMR by the causes of death during 1993 -1997, we converted ICD-9 codes to ICD-10 codes using the
condensed lists of the causes of death in Japan.

40 causes of death (for example,respiratory tuberculosis, intracerebral hemorrhage, homicide, etc.) could be converted into
ICD-10 codes from ICD-9 using the condensed lists of the causes of death in Japan. These accounted for 39% of 102 causes of
death. On the other hand, 72 causes of death required conversion from ICD-9 to ICD-10 codes using the underlying causes of
death.

[Key words:ICD-9,1CD-10, conversion, SMR, Fukuoka prefecture]
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1 ICD-9 ICD-10

1CD-9 1CD-10
10-40 1100
50 1201
60 1202
130 1300
180 1401
190 1404
70-120,140-170,200-260,840 1600
280 2102
290 2103
300 2105
310 2106
320 2108
330 2110
340 2112
350 2113
360 2119
370 2121
380 2201
410 3100
390 4100
400 4200
420 5200
430 6100
440 6500
480 9101
490 9102
460 9201
510 9202
520 9203
540 9204
550 9207
450,560 9208
580 9302
590 9303
600 9304
610 9500
640 10100
630 10200
620 10300
660,670 10400
680 10500
690 11100
710 11200
730 11301
740 11302
700,720 11400
760 14201
770,780 14300
790,800 15000
820 16300
850,860 16400
870 16600
810 17400
880 18100
890 18300
1040,1050 20101
1070 20102
1100 20103
1110 20104
1080 20105
1060 20106
1090,1120-1140 20107
1150 20200
1160 20300
1170 20400
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2 1CD-9 ICD-10

1CD-9 1CD-10
0020,0031,0059,0084,0085,0090-0093 1100
0114-0116,01198,0120 1201
0130,014,0150,0161,0172,0189 1202
0381,0383,0384 ,0389 1300
0702,0703 1401
0701,0704-0706,0709 1404
0310,0319,0400,0411,0412,0417,0419,0461-0463,0499,052, 0539,
0543,075,0785,0799,0902,0930,0941,1124,1128,1129,1173, 1175, 1600
1179,1202,130,1363,1369,1370,1398
1419-1422,1429-1431,1439,1448-1450,1455,1459,1460, 1469, 2101
1479,1489,1490
1500,1501,1503-1505,1509 2102
1510-1515,1518,1519 2103
1530-1537,1539 2104
1540,1541 2105
1550A,15508B,1551,1552 2106
1560-1562 ,1569 2107
1570-1572,1574,1578,1579 2108
1610,1619 2109
1620,1622 ,1623A,1623B,1624A,1624B,1625A,1625B,1629A-1629C 2110
1723,1727,1729,1731-1737,1739 2111
1749,175 2112
179,1809,1820 2113
1830 2114
185 2115
1884,1887,1889 2116
1911-1914,1916,1918-1922,1944 2117
2002,2019,2028 2118
2040,2041,2049-2051,2059,2060,2069,2080,2081 ,2089 2119
2023,2029-2031,2038 2120
1520-1522,1529,1542,1543,1580,1588-1591 ,1599-1603, 1605,
1609,1639-1641,1649,1700-1702,1704,1706,1707,1709, 1710,
1712-1717,1719,181,1832,1840,1844,1869,1874,1877, 1879, 2121
1890-1893,1898,1900,1901,1909,193,1940,1950-1954, 1958,
1990,1991A-1991F
2250-2252,2273,2370,2375,2396 2201
2111,2113,2118,2123,2126,2127,214,2155,218 ,2280,2329, 2384, 2202
2387,2389-2395,2397A,2397C,2398,2399
280,2829-2831, 2848-2850,2859 3100
135,2790,2791,2793,2794,2798 ,2866,2869 ,2873, 2875, 2880, 3200
2898,2899
25008, 2500C, 2501C, 2502C, 2503C, 2505C, 2506C, 2507C 4100
2429,2449,2510,2512,2520,2532, 2550,2554, 2558,2598,2639A,
26398B,2650,2651,2699,2702,2706,2710,2724,2733,2738, 2750, 4200
2751,2754,2761,2762,2765-2769,2771,2773,2775,2778-2780,
2788
2900,2901,2904,2909 5100
2913,2919,2951,2959,2961,2966 ,2989,3004 ,3009, 3030-3032, 5200
3049,3050,3069,3071,319
3208,3209,3229 6100
3350,3352 6200
3320 6300
3310 6400
3239,3240, 3249,325,326,3300,3313,3314,3318,3319, 3330, 3334,
3348,3349,3360,3361,3369,3379,340,3418,3419,3429,3439-3441, 6500
3446,3448,3450,3453,3456,3459,3481-3483 ,3485,3488, 3489,
3499,3561,3568-3570,3576,3580,3590-3592, 3598,4350,4351
3829 8000
4029,4049 9101
4011,4019,4030,4031,4039 9102
3940-3942,3949,3951,396,3970,3979,3989 9201
410 9202
411-413,4140,4141,4148,4149 9203
4240A,4241A,4241B,4243 ,4249 9204
4251,4253-4255 9205
4260-4264,4266,4267,4269-4276,4278 ,4279 9206
4280, 4281,4289A, 42898 9207
3919,4160,4161,4169,4209,4210, 4219,4229-4231,4239,42908, 0208
4291B,4292,4293,4298 ,4299
4300,4301 9301
4310,4311 9302
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1CD-9

1CD-10

4330A,4331A,4331B,4332A,4333A,4333B,4338A,4339A,4340A,4340B,

4341A,4341B,4349A,43498,4377A, 43778 9303
4321A,4329A,4360,4361 ,4370A,4370B,4371A,4372A,4372B,4373A, 9304
4373B,4374A,4375A,4375B,4379A, 4379B

4410-4416 9400
390,4151,4400,4402, 4409A,44098 ,4421,4422 ,4428-4431, 4440-
4448,4449,4470,4472,4476,4512,4530,4539,4556 ,4560,4568, 4580, 9500
4589,4592 ,4599

4870,4871 10100
4809,481,4821,4822,4824,4829,485,486 10200
4660 10300
4912,4918,4919,492,496 10400
4930,4939 10500
460,462, 4641,4659,4661,4782,4783,4786,4789,490,494, 4959,
502,505,5064,5070,5100,5109,5110,5111,5118,5119,512, 5130, 10600
514,515,5163,5168,5180,5183,5184,5185,5188 ,5191,5192, 5194,
5198,5199,7991

5310,5313-5315,5319,5320,5324-5326,5329,5334,5335,5339 11100
5509,5520,5522,5523,5532,5539, 5600-5602,5608 , 5609 11200
5715,5716 11301
570,5711-5714,5718,5720,5722-5724,5728,5733,5734,5738 ,5739 11302
5264,5301-5304,5307,5309,5344 ,5346,5350 ,5351,5354, 5355,
5361,5368,5369,5373,5378,5379,5400,5559,556 ,5570,5571, 5579,
558,5621,5641,5647,566,5672,5678 ,5679,5693 ,5694,5698, 5699, 11400
5740-5745,5750,5751,5754,5758 ,5759,5761,5762,5768-5772,
5778-5781,5789,5798 ,5799

6821,6822,6826,6827,6829,683,6860 ,6869,6929 ,6930,6944, 6945, 12000
6951,6959,7070
1361,2749,4460,4464,4466,4467,7100,7101,7103,7104,7109, 7110,
7140,7142,7148,7153,7165,7166,7210,7211,7213,7219,7242,7243, 13000
7248,7289-7291,7294,7300-7302,7310,7328,7330,7331,7339

5809,5819, 5829,5838,5839,5900-5902,5908,591,5933,5934 ,5937 14100
5849 14201
585 14202
586 14203
5920,5921,5929,5930,5938,5939,5941,5952,5959, 5968 ,5990 ,600, 14300
6040,6084,6144,6159,6218 ,6269
6400,6424,6476,6652,6654,6663,6731,6740,6748 15000
7650,7651 16100
7670,7671 16200
7685,7689,769,7702-7705,7707-7709 16300
7711,7712,7718A, 7718B 16400
7722,7762 16500
7758,7775,7776,7780,7782,7789,7798, 7799E 16600
7400,7410,7422,7423 17100
7450-7456,7461-7463,7465-7468,7469A, 74698 17201
7470-7474,7476,7478,7479 17202
7503A, 7515, 7516A, 7516D 17300
7483,7485,7486,7530,7531,7558,7560,7565,7566,7571, 7573, 17400
7590,7595,7597 ,7598

7580-7583,7589 17500
797 18100
7980 18200
4590,5997,7803,7806,7807,7855,7860,7863,7872,7890, 7981, 18300
7989,7990,7999

8050-8052,8058,8059,8100,8101,8109-8111,8119-8123, 8127,
8129,8136,8142,8147,8150-8152 ,8159-8162 ,8169,8180, 8181, 20101
8186,8190,8191,8199,8227,8230,8250,8258 ,8260, 8261, 8300,
8302,8319-8322,8328,8329,8369,8415,8426
8809-8811,882,8832,8841,8842,8849,885 20102
9101-9104,9108,9109 20103
911,912,9130,9132,9133,9138,9139 20104
8902,8903,8912,8913,8930, 8932, 8938, 894,895,8980,899 20105
8525,8529-8532,8538,8542,8552 ,8589,8614 ,8624,8631, 8635, 20106
8652,867,8682,8683,8689 ,8698

9000,9001, 9009,9010,9018,9041,9043,9053,9068,908,9092 ,916,
9170,9179,918,9190-9194,9196-9199,9208,9231 ,9232,9239-9241, 20107
9252,9258,9259 ,9289
9501-9507,9509-9511,9520,9521,9528,9530,9531,9538,9539 ,954, 20200
9550-9552,956,9570-9572,9579, 9580, 9581, 9583, 9584 ,9588

9600,9622,963, 964,9650,9654,966,9670,9681,9682 ,9688 20300
8781,8782,8788,8789,8791,8792,9290-9293,9295,9298, 9299,
9363,9384,9392,9393,9394,9399,9452,9802 ,9803, 9805, 9807, 20400

9820,9821,9828,9830,9838,9839,984,986 ,9870-9872, 9880,
9881,9883 ,9889
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3 ICD-10
1CD-10 1CD-10
1000 1100-1600
1200 1201,1202
1400 1401-1404
2000 2100,2200
2100 2101-2121
2200 2201,2202
3000 3100,3200
4000 4100,4200
5000 5100,5200
6000 6100-6500
9000 9100-9500
9100 9101,9102
9200 9201-9208
9300 9301-9304
10000 10100-10600
11000 11100-11400
11300 11301, 11302
14000 14100-14300
14200 14201-14203
16000 16100-16600
17000 17100-17500
17200 17201, 17202
18000 18100-18300
20000 20100-20400
20100 20101-20107
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28 72 76 2001

255
1 2
255 TA98 TA100
YG1041 YGI1042 YG3003  YG7108
9
83 (32.5%)
10 S9

S.Typhimurium YG1041 Y G1042

SOmix
S9mix
1975
1Y)
Salmonella Typhimurium  S. Typhimurium
2) 255
1993
()
¥ (DMSO)
4 YG1041
YG1042 YG3003 YG7108 1 39 24
255 - (50:1,
160ml/g )
DMSO 0.45
818-0135 39
*1 812-8577 7-7
*2 813-8582 3-1-1
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0.2-8.4 YG1041
SOmix( ) YG1042 TA98 TA100
S9mix( «c» -
v S.Typhimurium TA98 TA100
YG1041,YG1042,YG3003 YG7108 YG YG 255
1041 YG1042 O- YG1041 YG1042
255
2 YG 10
3003 8- 2 YG1041 YG1042
Y YG7108 o'- (+S9
MelQx Trp-P-2 PhIP
% B1 3-
2-
YG1041 YGL1042 (-9
TA98 TA100 O- 1,8- 1,6- 3-
1-
YG TA
1,8- 1,6-
S. Typhimurium YG1041 (-9 4550000 2450000
S9 revertants’/nmol  rev. /nmol
9 & YG1041 YGL1042 YG4
255
TA YG 83 32.5% 172
10 YG 67.5% 1 4
TA 1.0 YG3003
1 YG 2- 2- YG7108 255 8
12
TA 23.5-1746 2
Glu-P-1 Trp-P-2
1 S.Typhimurium TA98,TA100 YG1041 1042

S9 ( revertants / nmol)

mix TA98 YG1041 TA100 YG1042
2-Nitrofluorene - 30 (1.0) 52,383 (1,746.1) - -
1-Nitropyrene - 453 (1.0) 161,461 ( 356.4) - -
1,8-Dinitropyrene - 213,343 (1.0) 8,436,283 ( 39.5) - -
Glu-P-1 + 19,711 (1.0) 166,529 ( 8.4) - -
Trp-P-2 + 10,493 (1.0) 9,148 ( 0.9) - -
2-Nitronaphthalene - - - 4 (1.0) 260 (65.0)
2,4-Dinitrotoluene - - - 134 (1.0) 3,151 (23.5)
4-Nitroquinoline WN-oxide - - - 1,002 (1.0) 1,192 ( 1.2)
2-Aminoanthracene + - - 84 (1.0) 3,927 (46.8)
Benzo[a]pyrene + - - 85 (1.0) 18 ( 0.2)
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2 S.Typhimurium YG1041 1042 10

(revertants/ (revertants/
nmol, +S9) nmol, -S9)
YG 1 MelQx 357,000 1 1,8-Dinitropyrene 4,550,000
1041 2 Trp-P-2 312,000 2 1,6-Dinitropyrene 2,450,000
3 Aflatoxin B1 294,000 3 3-Nitrofluoranthene 112,000
4 PhIP 120,000 4 NIP 16,800
5 3-Methylcholanthrene 43,400 5 2-Nitrofluorene 6,720
6 2-Aminoanthracene 21,400 6 MEP 4,700
7 Pyrene 19,800 7 Benzo[b]fluoranthene 4,630
8 1,2-Benzanthracene 4,750 8 2,4-Dinitroaniline 3,640
9 NIP 4,380 9 N-Phenyl-1-naphthylamine 3,360
10 Benzo[a]lpyrene 3,500 10 Captans 3,220
YG 1 Aflatoxin Bl 408,000 1 1,8-Dinitropyrene 2,240,000
1042 2 MelQx 116,000 2 1,6-Dinitropyrene 1,870,000
3 PhIP 82,700 3 1-Nitropyrene 203,000
4 Trp-P-2 58,800 4 NIP 56,000
5 3-Methylcholanthrene 47,040 5 4-Nitroquinoline-N-oxide 51,100
6 NIP 33,600 6 Malathion 34,000
7 2-Aminoanthracene 26,600 7 MEP 20,500
8 Benzo[a]lpyrene 17,500 8 Maneb 18,300
9 MEP 16,100 9 Aniline 17,200
10 Benzo[e]lpyrene 15,700 10 N,N-Dimethylformamide 15,600
9
67.5% 3.
MelQx Trp-P-2
9
3 B1 PhiIP
32.5% S9 2-
YG1041(31chemicals), YG1042(61lchemicals)
YG3003( 8chemicals), YG7108(12chemicals)
1
9
S9
PCB
P450 YG1041
S
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3 S9mix

( revertants/nmol)

YG1041 YG1042
Aflatoxin Bl 294,000 8,150 408,000 10,400
2-Aminoanthracene 21,400 48,500 26,600 56,200
1,2-Benzanthracene 4,750 250 1,990 120
Benzo[a]pyrene 3,500 1,420 17,500 3,850
MelQx 357,000 113,000 116,000 86,400
3-Methylcholanthrene 43,400 17,600 47,000 19,700
NIP 4,380 170 33,600 220
PhIP 120,000 8,630 82,700 6,380
Pyrene 19,700 17,400 4,280 3,750
Trp-P-2 312,000 24,500 58,800 3,840
3 1 2
YG1041
(-S9
(+9
SS BOD COD
2 YG1041
7
3,500 15
3,000
g’ 2,500 o
§ 2,000 =
S 1,500 g
2 1,000 5
1 2 3
EEER Y(1041(-S9) @24 YG1041(+S9) —8—S55 —A—BOD —8—COD
YG
TA
YG

9

mix S9mix

9 12
1) Ames, B.N., McCann and Yamasaki, E. Methods for
detecting carcinogens and mutagens with the
Salmonella/mammalian-microsome mutagenicity test,
Mutation Res., 31, 347-363, 1975.
2) MaCann, J, Choi, E., Yamasaki, E. and Ames, B. N.
Detection of carcinogens as mutagens in the

Salmonella/microsome test ; assay of 300 chemicals, Proc.
Nat. Acad. Sci., 72(12), 5135-5139, 1975.

3) Hagiwara, Y., Watanabe, M., Oda, Y., Sofuni, T. and
Nohmi, T.
typhimurium Y G1041 and Y G1042 strains possessing elevated
levels of both nitroreductase and acetyltransferase activity,
Mutatation Res., 261, 171-180, 1993.

4) Suzuki, M., Matui, K., Yamada, M., Kasai, H.,
Sofuni, T. and Nohmi, T.
Salmonella typhimurium deficient in 8 -hydroxyguanine DNA

Specificity and sensitivity of Salmonella

Construction of mutants of

glycosylase and their sensitivities to oxidative mutagens an
nitro compounds, Mutation Res. ,393, 233-246, 1997.

5) Yamada, M., Sedgwick, B., Sofuni, T. and Nohmi,
T. Congtruction and characterization of mutants of
Salmonella typhimurium deficient in DNA repair of O°
-methylguanine, J.Bacteriology, 177(6), 1511-1519,
1995.

6) Tokiwa, H., Sera, N., Kai, M., Horikawa, K.
and Ohnishi, Y. The
mutagenicity of airborne particles indoors and outdoors,

165-172, 1990.

role of nitroarenes in the

Genetic Toxicology of Complex Mixtures,

7

22

(2) 45-5 2000.
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Sensitive Ames test using Salmonella Typhimurium YG1041, YG1042, YG3003 and YG7108
for the detection of mutagenic chemicals

Nobuyuki SERA*, Hiroko TSUKATANI*, Nobuhiro SHIMIZU",
Yoshito TANAKA?, Shiggji KITAMORI' and Hideo UTSUMI®

Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka 818-0135, Japan
“Environmental Policies Division, Environment Department, Fukuoka Prefectural Government,
7-7 Higashikouen, Hakata-ku, Fukuoka 812-8577, Japan
“Graduate School of Pharmaceutical Sciences, Kyushu University,
3-1-1 Maidashi, Higashi-ku, Fukuoka 812-8582, Japan

Nearly 90% of carcinogens have been proved to be mutagenic by Ames test using Salmonella Typhimurium TA98 or TA100.
However, a recent analysis showed that the correlation between mutagenicity and carcinogenicity was lower than that derived
from earlier analyses, and some carcinogens were not mutagenic for both S. Typhimurium TA98 and TA100. In order to
detect the weak mutagens, therefore, we need new strains of S. Typhimurium that are more sensitive than TA98 and TA100
for detecting mutagenicity. We used new strains YG1041, YG1042, YG3003 and YG7108 in Ames test, and found that
the new strains detected mutagenicity in 83 of 255 chemicals (32.5%) while TA98 and TA100 succeeded in 21 chemicals
(8.2%) ,indicating the higher sensitivity of the new strains. Further, we found that the new strains could efficiently detect the
mutagenicity of environmental chemicals such as condensates of river water. Many promutagens remain inactive until enzymetic
transformation to electrophilic species binding to DNA, and Cytochrome P450 in rat liver SO fraction plays an important role in
activating promutagens to ultimate mutagens in Ames test. Rat and human liver S9 fraction behave differently as an enzyme
source for metabolic activation, and we found that human liver S9 fraction may provide new information about the genotoxicity
of chemicals.

[Key words, Ames test Mutagenicity S. Typhimurium YG1041 Y G1042]
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8-
2
1
8- 8-hydroxyguanine, 8-OH-Gua 8-OH-Gua
HPLC-ECD
8-OH-Gua
ELISA ELISA 255 21 8.2
% 8-OH-Gua HPLC
8-OH-Gua
8-OH-Gua ELISA
HPLC-ECD 8-OH-Gua
ELISA
electrochemical detector HPLC-ECD
8-OH-Gua DNA
1

non-genotoxic  carcinogen

DNA 8-OH-Gua

D HPLC-
ECD

8-OH-Gua

— = DNA —

1 ¢ \
1 ° i N
8- 8 - hydroxyguanine 7, 8- NL\ ZF _QH NL\ r L N\ 67, HNL\ T
dihydro- 8-oxoguanine, 8-OH-Gua DNA A&“ N S = Ho O;fHH " N

deoxyribonucleic acid s g W N W N e

1 8-OH-Gua

1 8-

high performance liquid chromatograph equipped with

818-0135
*1 812-8577 7-7
*2 812-8582 3-1-1
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competitive enzyme-linked immunosorbent assay DNA  8-OH-
ELISA ELISA Gua 8-OH-Gua
DNA 8-OH-Gua 8-OH-Gua
DNA 8-OH-Gua
8-OH-Gua
8-OH-Gua
POD 1gG
O-
492-610nm
8-OH-Gua
8-OH-Gua
255
65
104 60 13 Somix( )
3 10 S. Typhimuriu
() YG3003 8-
(dimethylsulfoxide DMSO) ?
DNA
8-0H-Gua HPLC-ECD ELISA
8-0H-Gua 8-0OH-Gua ELISA
Sprague-Dawley 8-12 HPLC-ECD
2.0 21
x 10° cdls 96 5x 10° HPLC-ECD ELISA 8-OH-Gua
cells 20 2
24 HPLC-ECD ELISA 2 8-OH-Gua
8-OH-Gua 10 8-OH-Gua
HPLC-ECD 8-OH-Gua 0.1 0.5 2.5 12.5 62.5nM
2 DNA ELISA HPLC-ECD ELISA
proteinase K 2.5 12.5 62.5nM
nuculease P1 akaline phosphatase
Ultra free C3GV HPLC 150 >
LC-10AD Shimazu, 1mi/min UV UV-8020 g 7
Shimazu, 290nm Coulochem Il ESA, 23 ./-/-/%.//
E2;300mV, R2;50nA AS-8010 B I
Tosoh TX-48 Toho 25 e
LR-4220 Yokogawa 8% 50— : :
_10mM 1.5 2 HPLCS 2.5 3
(8-0H-Gua/10°dG/nmol)
8-OH-Gua 8-OH-Gua 2 HPLC  ELISA
ELISA
8-OH-Gua HPLC-ECD 0.1 0.5
DNA HPLC-ECD
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HPLC-ECD

DNA
ELISA
8-OH-Gua
in vivo DNA
4- -N-
ELISA 8-OH-Gua
response curves 3
4- -N-
0.01mM 8-OH-Gua
8-OH-Gua
8-OH-Gua
10mM 100%
ELISA 4-
-N- 8-OH-Gua 0.01mM
1 mM
200
~ 150
< /'/
S 100
<
= /'/
® 50  —
0 L L L
0.001 0.01 0.1 1 10
4-NQO m
3 ELISA 8-0H-Gua
ELISA 255 8-0H-Gua
ELISA 255
1 21 8-OH-Gua
8.2% HPLC-ECD
() 8-OH-Gua 9.0% 2
8-OH-Gua ELISA

21 8-OH-Gua 57-140nM
8-OH-Gua 4-
-N- 21
1 S. Typhimurium YG3003
8-0H-Gua
YG3003 8-0H-Gua
C M)
Aflatoxin Bl - - + ( 96)
2-Aminoanthracene + - + ( 62)
2-Aminoanthraquinone + - + ( 57)
3-Nitrofluoranthene - - + ( 90)
1-Nitropyrene - - + (110)
4-Nitroguinoline-N-oxide - + + (140)
Cumene - - + ( 86)
Dibenzyl ether - + + ( 90)
Diethylbenzene, mixture - + + (110)
Formaldehyde - - + (110)
MEP - - + (76)
Methoxychlor - - + ( 67)
Paraquat - - + (127)
Pentachlorophenol - - + (105)
Potassium dichromate - + + ( 80)
Simetryne - - + ( 90)
Thiobencarb - - + ( 86)
TPN - - + ( 82)
1,2,4-Trichlorobenzene + - + (120)
2,4,5-Trichlorophenol - - + (114)
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8 2- 2-
4- -N-
1,2,4-
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8-OH-Gua
bioassay
ELISA ELISA 8-OH-Gua
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1
ESR Electron
spin resonance
ELISA
8-OH-Gua 8-OH-Gua
8-OH-Gua
8-OH-Gua DNA
2 8-OH-
Gua 8-OH-Gua
8-OH-Gua
8-OH-Gua
IARC the International Agency for Research on Cancer

4
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in vivo
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M. 8-Hydroxyguanosine formed in human lung tissues and Inuzuka S. Analysis of environmental carcinogens
and the association with diesel exhaust particles, Free Rad. associated with the incidence of lung cancer, Toxicology
Biol.Med., 27(11/12), 1251-1258, 1999. Letters, 99, 33-41, 1998.

10) Tokiwa, H., Nakanishi, Y., Sera, N., Hara, N.

Usage and limitation of ELISA for the quantitative measurement of 8-hydroxyguanine

Nobuyuki SERA*, Nobuhiro SHIMIZU*, Hiroko TSUKATANI",
Yoshito TANAKA?, Shiggii KITAMORI' and Hideo UTSUMI®

‘Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu, Fukoka 8180135, Japan
“Environmental Policies Division, Environment Department, Fukuoka Prefectural Government,
7-7 Higashikouen, Hakata-ku, Fukuoka 812-8577, Japan
‘Graduate School of Pharmaceutical Sciences, Kyushu University,
3-1-1 Maidashi, Higashi-ku, Fukuoka 812-8582, Japan

Millions of chemicals have been synthesized and thousands of them have been detected in our surrounding environment. This
has caused great concern about human health. Some chemicals are well known to generate reactive oxygen species such as
superoxide anion radicals, hydrogen peroxide, hydrogen radicals and singlet oxygen, and these have been well correlated with
the incidence of cancer in animal models. 8-hydroxyguanine (8-OH-Gua) is one of the most popular markers for the evaluation
of oxidative damage and oxidative stress.ELISA for 8-OH-Gua by a monoclonal antibody correlates well with 8-OH-Gua
determined by high performance liquid chromatography with an electrochemical detector. The ELISA method, in contrast with
the HPLC-ECD method, does not require either the complicated processes for DNA extraction and hydrolysis, nor expensive
equipment. In this study, therefore, we determined the 8-OH-Gua level induced by 255 chemicals using fresh rat hepatocytes
in an in vitro reaction. Among 255 chemicals tested, 21 chemicals (8.2%) produced 8-OH-Gua. In particular,
3-nitrofluoranthene, 1-nitropyrene, aflatoxin B1, cumene, formaldehyde, fenitrothion, methoxychlor, pentachlorophenal,
simetryne, thiobencarb, chlorothalonil and 2,4, 5-trichlorophenol produced 8-OH-Gua in fresh rat hepatocyte DNA, while they
showed no mutagenicity for S. Typhimurium Y G3003 which is sensitive to reactive oxygen. Since it has been found that many
dietary antioxidants potentially inhibit the formation of DNA damaging products, we searched for natural antioxidants in plants
with the ELISA method. As aresult, ruteolin was found to play an important role in protecting oxidative DNA damage due to
chemicals. We conclude, therefore, that the ELISA method is useful not only for quantative evaluation of the toxicity of various
chemicals, but aso for detecting antioxidants in plants.

[Key words; chemicals, reactive oxygen, 8-hydroxyguanine, ELISA]
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11 10 1 216 ,1999

3) Fillion,J., Hinde, R., Lacroix, M., Selwyn, J.
Multiresidue determination of pesticides in fruits and
vegetables by gas chromatography-mass-selective detection
and liquid chromatography with fluuorescenece detection. J.
AOAC Int.781,252-1,266,1995.
4) Task group on analytica methods for multiresidue
pesticides in crops, Nakagwa, R. , and Takeda, M.
Development of analytical methods for multiresidue pesticides
in crops 3rd European Pesticide Residue Workshop
Proceeding p. 103,2000.

Development of a simple screening method for residua pesticides in crops

using acetonitril-water extraction and solid phase minicolumn cleanup

Reiko Nakagawa

Fukuoka Institute of Health and Environmental Sciences

39 Mukaizano, Dazaifu, Fukuoka 818-0135, Japan

A simple screening method for residual pesticides in crops is described. Using this method, a high speed and precision analysis

of 49 pesticides (8 crops per 1.5 days) can be achieved. Satisfactory pesticide recoveries from 70 to 120% (n=5) were obtained

using strawberry, pumpkin and unpolished rice without several cases of DDVP, etrimphos, fenthion carbaryl and fenarimol. In

the 2000 annua surveillance, the samples in which at least one pesticide was detected and those in which more than two

pesticides were detected in a crop were 9 and 3 of 35 crops, respectively.
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1 2
( Wz Wz a RSDb a RSDb a RSDb
o-HCH 11.18 181.0 219.0 o-HCH 73.5 8.8 92.5 9.0 120.1 8.2
B-HCH 12.14 181.0 219.0 B-HCH 84.0 8.9 96.8 8.8 106.7 8.2
y-HCH 12.20 181.0 219.0 Y-HCH 82.2 8.9 95.1 8.9 116.2 8.2
Chlorothalonil 12.73 266.0 270.0 Chlorothalonil 66.5 9.2 723 10.4 152.8 9.8
O-HCH 13.15 181.0 219.0 S-HCH 85.0 8.8 95.6 8.8 100.1 8.3
Heptachlor 13.98 272.0 100.0 Heptachlor 79.8 8.8 97.8 8.9 118.0 8.2
Aldrin 14.85 263.0 293.0 Aldrin 77.2 8.8 94.1 8.9 109.9 8.2
Heptachlorepoxide 15.80 353.0 263.0 Heptachlorepoxide 80.4 8.8 95.2 8.8 103.5 8.1
p,p"-DDE 17.07 246.0 318.0 p,p " -DDE 80.1 8.7 96.2 8.7 95.6 8.2
Dieldrin 17.21 263.0 2717.0 Dieldrin 80.7 8.8 94.3 8.7 100.8 8.3
Chlorbenzi late 17.74 251.0 139.0 Chlorbenzilate 78.1 9.8 95.5 8.7 102.8 8.1
Endrin 17.67 263.0 243.0 Endrin 77.7 8.7 95.1 8.8 99.7 8.1
p,p"-DDD +0,p"-DDT | 17.98 | 235.0 165.0 p,p"-DID + 0,p"-DDT 79.9 8.7 95.5 8.7 96.8 8.1
p,p"-DDT 18.71 | 25.0 165.0 p,p"-DDT 81.3 8.7 95.6 8.8 101.3 8.0
Fenvalerate 1 23.94 167.0 25.0 Fenvalerate (1+2) 90.9 8.7 99.5 8.8 80.3 7.8
Fenvalerate 2 24.15 167.0 225.0
a RSDb a RSDb a RSDb
( S Dichlovos 01 | 91 791 11.1] 1082 8.0
Dichlovos 6.1 109.0 220.0 Etoprofos 97.4 8.8 95.8 8.9 92.8 8.9
Etoprofos 9.9 158.0 242.0 Dimethoate 82.8 8.8 110.2 8.8 86.6 9.3
Dimethoate 11.6 87.0 125.0 Daiazinon 71.2 8.8 98.5 8.9 88.1 9.1
Daiazinon 12.3 179.0 199.0 Etrimfos 52.7 8.6 102.0 8.9 92.2 9.0
Etrimfos 12.8 292.0 181.0 Chlorpyrifos-methyl 95.1 8.8 103.0 8.8 93.1 8.9
Chlorpyrifos-methyl 13.7 286.0 125.0 Tolchlofos-methyl 96.1 8.8 97.8 8.9 95.2 8.9
Tolchlofos-methyl 13.9 252.0 175.0 Fenitrothion 82.4 8.7 107.9 9.2 82.1 8.8
Fenitrothion 14.5 125.0 260.0 Pi limi fos-methyl 88.1 8.8 97.3 8.8 85.5 9.1
Pilimifos-methyl 143 290.0 305.0 Malathion 94.8 8.8 — — 88.7 8.9
Malathion 14.6 173.0 125.0 Chlorpyrifos 96.1 8.8 98.5 8.8 88.4 8.9
Chlorpyrifos 14.8 199.0 286.0 Fenthion 1.7 10.7 4.6 18.8 4.7 20.5
Fenthion 15.0 169.0 153.0 Parathion 98.7 8.7 124.9 8.8 98.0 8.9
Fenthoate 15.8 274.0 246.0 Fenthoate 92.2 8.8 109.4 8.8 95.5 8.9
Quinal fos 16.0 146.0 298.0 Quinal fos 87.6 8.7 99.8 8.8 88.9 9.0
Prothiofos 16.9 267.0 239.0 Prothiofos 99.5 8.8 97.5 8.8 86.8 8.8
Fensulfothion 17.9 293.0 141.0 Fensulfothion 90.9 8.8 146.3 8.8 87.7 9.2
Parathion 18.1 291.0 139.0 Edi fenfos 88.2 8.7 101.0 8.8 88.1 8.4
Edifenfos 18.6 201.0 218.0 EPN 89.3 8.7 121.6 8.8 89.6 8.8
EPN 19.7 157.0 169.0 Phosalon 95.6 8.7 11.7 8.7 89.6 8.9
Phosalon 20.3 182.0 125.0
a RSDb a RSDb a RSDb
( Wz | ) Vetolcarb %8 | 88 | 996 | 9.1 5.6 99
Metolcarb 7.7 108.0 165.0 Isoprocarb 99.2 8.9 97.3 9.0 83.8 10.0
Isoprocarb 8.4 121.0 136.0 Chlorpropham 101.3 8.8 100.7 8.9 85.0 10.0
Chlorpropham 10.3 213.0 171.0 Bendiocarb 101.5 8.8 99.6 8.9 73.4 9.9
Bendiocarb 10.6 151.0 166.0 Carbaryl 98.3 8.8 96.8 8.8 68.5 9.6
Carbaryl 14.1 144.0 201.0 Thiobencarb 96.6 8.8 96.8 8.8 82.0 10.0
Thiobencarb 14.9 257.0 173.0 Procimidone 102.1 8.8 98.4 8.8 80.8 9.9
Procimidone 16.0 283.0 255.0 Pendimethalin 120.7 8.8 114.7 9.0 81.7 10.1
Pendimethalin 16.7 252.0 281.0 Flutouranil 104.3 8.8 100.0 8.8 81.7 9.9
Flutouranil 16.8 173.0 281.0 Mepronil 103.7 8.7 104.4 8.8 86.0 10.7
Mepronil 18.2 119.0 269.0 Mefenacet 98.5 8.7 103.6 9.1 76.3 9.8
Mefenacet 20.6 192.0 298.0 Fenarimol 53.5 8.5 91.3 9.7 55.1 10.6
Fenarimol 20.9 219.0 251.0 Bitertanol (1+2) 99.1 9.1 104.8 9.1 80.4 10.0
Bitertanol 1 21.4 170.0 141.0 a:n=5
Bitertanol 2 21.5 170.0 141.0 b:RSD
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1 1) I. Mochida, T. Hirayama, S. Kisamori, S.

Kawano, H. Fujitsu  Marked Increases of SO. Remova
Ability of Poly(acrylonitrile) -Based Active Carbon Fiber by
Heat Treatment at Elevated Temperatures,
Chenical Society, 8, 2290-2294 (1992).
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2) |. Mochida, S. Miyamoto, K. Kuroda, S. NO ,
Kawano, K. Sakanishi, Y. Kora  Oxidative Fixation of (2), 147-152(1997).

SO2 into Aqueous H-SO. over a Pitch-Based Active Carbon 5) Kisamori K., Kawano S. and Machidal. SO: and
Fiber above Room Temperature, Energy & Fuels, 13, 374 NOx Removal at Ambient Temperature Using Actve
-378 (1999). Carbon Fibers, Prep., Am. Chem. Soc., Div. of Fuel
3) T. Enjgji, N. Shirahama, Y. Korai,|. Mochida Chem., 38(2), 421 (1993).

NOx Removal by Activated Carbon Fiber a Low 6) “ "

Temperature for Start-up Boiler, Eurocarbon 2000 -1st pp-182 187 2000

World Conference on Carbon  2000). 7

4) NIRE 1995

Research on Roadside Atmospheric Scavenging Using Activated Carbon Fiber

Takaaki Shimohara, Hisao Chikara, Matayoshi Nakamura, Takashi Enjoji*,
Noriaki Shirahama* and Isao Mochida*

Fukuoka Ingtitute of Health and Environmental Sciences, Mukaizan 39, Dazaifu, Fukuoka, Japan
* Kyushu University, Kasugakoen 6-1, Kasuga 816-8580, Japan

The removal of nitrogen oxides in environmental air using highly activated carbon fiber (ACF), or environmental scavenging
by the combination of conventionally used titanium oxide catalyst and ACF are attracting attention. Even though ACF has been
developed for the purpose of adsorbing and decomposing sulfur dioxide and nitrogen oxides in factory waste gases, and basic
research on ACF has been conducted, few cases have reported its application for common environmental air.

This research examined the application of 2 types of agents on environmental scavenging: OG20A-H1100, which was
prepared by calcining OG20A, a pitch type carbon fiber, in an inactive gas at 1100 , and FE300-H800, which was prepared by
calcining FE300, a PAN type ACF, at 800 . Asaresult, the following phenomena have been clarified.

(1) The activity of OG20A-H1100 against the adsorption and decomposition of NO. was higher than that of FE300-H800, and
the activity of FE300-H800 against NO was remarkably higher in laboratory standard gases.

(2) FE300-H800 was affected by atmospheric moisture, and its activity against NO and NO: remarkably decreased before the
moisture adsorption reached saturation.  On the other hand, OG20A-H1100 was sufficiently durable for outdoor use.

(3) OG20A-H1100 was proven to be effective against SO. and NOx in actua environmenta air. In addition, OG20A-H1100
was able to trap toluene, xylenes, trimethylbenzenes and higher aliphatic hydrocarbons in addition to nitrogen oxides, even under

a high suction velocity of 6 m/min.

key words : carbon fiber, ACF, NO, NO:, NOx, aliphatic hydrocarbon, TiO:
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Escherichia coli Salmonella Enteritidis

Shigella sonnei 3

Collection (ATCC)
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® YWOHGOHO

,_

COOH

_r@Q®@QQ@

Saphylococcus epirdemidis

American Type Culture

(IFO)
Bacillus cereus
Saphylococcus  aureus Clostridium
botulinum Clostridium  perfringens 4 100pL  2.0mL agar 0.7%, NaCl 0.8%)
Escherichia coli IM
109) 10uL
16001U/mL 2
0157
2
026, O111, 0146 1 5
24 48 z 2
36 48
9 mL 24
pH3.0 5001U/mL
2
(MIC, 1U/mL)
z A
NaCl
Vibrio EDTA 5

parahaemolyticus Campylobacter jegjuni
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Z 1001U/mL

z 5
1
MIC(IU/mL)
A z
22 E. coli 0157*) >500 >500
z E. coli 0157**) >500 >500
E. coli 026 >500 >500
Z 251U/mL 0.8% 0.2%) E. coli 0111 >500 >500
E. coli 0146 >500 >500
A SIGMA z S. enteritidis >500 >500
S. sonnei >500 >500
B. cereus 125 250
S. aureus 250 250
3) C. botulinum 15.6 31.3
C. perfringens 15.6 31.3
*) VT1+VT2
**) VT1
Z A 2
1 A MIC(IU/mL)
A z
1251U/mL 2501U/mL
B. cereus IFO13494 200 800
15.61U/mL B. subtilis IFO3134 400 800
z E. coli JIM109 IFO3301 >1600 (>1600
S. aureus IFO12732 25 200
2501U/mL S. epirdemidis IFO12993 400 800
31.3I1U/mL V. parahaemolyticus |IFO12711 1600 1600
A z C. jejuni ATCC4344 (>1600 (>1600
S. typhimurium ATCC1331 (>1600 (>1600
E. coli 0157 ATCCA4389 |>1600 |>1600
C. perfringens ATCC3624 25 25
A 7 L. monocytogenesis [ATCC1531 400 800
2 A
2001U/mL 4001U/mL A z
4001U/mL 16001U/mL
251U/mL 4001U/mL
MIC  16001U/mL
A z
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31.3

>500

>500

62.5
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(%)
NaCl EDTA
E. coli IM109 0.094 >1.5 0.625 0.16 >2.5 0.04
E. coli 0157 0.094 >1.5 0.625 0.16 >2.5 0.04
S. aureus 0.094 >1.5 >2.5 0.04 >2.5 0.04
5 Z 1001U/mL
Z 1001U/mL
NaCl EDTA
E. coli IM109
E. coli O157
S. aureus
6 z
A B|C |D |E D
B. cereus + , 75(2), 125-
B. subtilis t + 133, 1997
E. coli IM109 + 2 Klaenhammer T.R. Genetics of bacteriocins produced
S. aureus by lactic acid bacteria, FEMS Microbiol. Rev., 12,
S. epirdemidis + 39-86, 1993
V. parahaemolyticus 3) : 3
C. jeuni 1987
S. typhimurium 4) http://www . mhw. go. jp/
E. coli 0157 + 5)
C. perfringens
L. monocytogenesis 75(5), 363-366, 1997
z 251U/mL 0.8% 6)
A 0.2% 38(1), 47-56, 1997
7

51(9), 1001-1006, 1997

I+
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The antibacteria activity of lantibiotic nisin Z produced by Lactococcus lactis 10-1

Yoshito TANAKA”, Kazumi HORIKAWA™, Hiroshi NAKAYAMA™, Hiroko TSUKATANI™ and Shigeji KITAMORI™

* )Fukuoka Prefectual Office, Environmental Polycies Devision,
7-7 Higashikouen, Hakata ward, Fukuoka city, Fukuoka 812-8577, Japan
** )Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka 818-0135, Japan

In this report,we studied the antibacterial activity of nisin Z against food-poisoning bacteria. Nisin Z is produced by
Lactococcus lactis 10-1, and is a 34 amino-acid-long peptide that has the ability to kill bacteria effectively by pore-formation in
the plasma membrane. We found that nisin Z had high antibacterial activity against gram positive bacteria (Saphylococcus
aureus, Sa. epirdemidis, Clostridium botulinum, Cl. perfringens, Bacillus cereus)at 251U/mL  8001U/mL, while it had
no effect on gram negative bacteria. Nisin Z is candidate for new antibiotics and food preservation.

[key words : Bacteriocin, Nisin Z, Lactococcus lactis |O-1, Antibacterial activity, Food poisoning]
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The removal of phosphorus from the waste water of bean pastemanufacture
Nobuhiro SHIMIZU, Hiroshi MATSUOQ, Y oshitaka NAGAFUCHI and Shinji IWAMOTO

Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka 818-0135, Japan

The amount of nitrogen and phosphorus excretion needs to be reduced in catchment areas in Fukuoka prefecture due to the
environmental quality standards of total nitrogen and phosphorus in the Ariake sea, settled in 1999. In this study, we
investigated the effects of biochemical and physico-chemical treatments on the removal of phosphorus from the waste water of a
bean paste factory, and discussed the problems involved in the treatments.

To evaluate the effects of doses added to waste water using the activated sludge method, two different doses, a low one of 1.7
kg/day and a high one of 7.8 kg/day were added. The low dose did not effectively eliminate phosphorus. However, phosphorus
was efficiently removed when the dose of the coagulating agent was matched to the amount of excreted phosphorus. Moreover, it
was found that the ratio of the molar concentration of phosphorus to that of aluminum in the sludge must aways be kept was
above 1 as an indicator of the proper dose of agent. The cost of the conditioning agent was valued as 33% of the total expense of

waste water treatment.
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1 17mgl T-N 0.3 12.6mg! T-P 0.13 1.4mg/

2
1
pH
% % % % % glem  mi/g 105
10.2 6.4 11.2 87.2 0.9 5.5 0.23 226 PYG (
1.0g 0.5¢g 0.2¢9
20 14
5 200 ml
20 20
) mg 20mg 5mg
) 10mg 1
6 300ml
250ml
(80rpm
pH
20
2
( IC7000)
ICP-OES (PERKIN ELMER OPTIMA3000) 350mg/I
(T-P) (PO:-P)
0.1N
0.1mg/l 1 2
2
109
F <0.02 <0.02 T-Cr 0.06 0.80
0.454 m Cl 43.1 34.5 Cr( ) 0.06 0.99
Br 0.3 0.2 Zn <0.01 0.02
NO,-N 0.5 1.1 Cd <0.01 <0.01
NO;-N 1.2 2.1 Pb <0.01 0.01
ICP-OES NH4-N <0.02 <0.02 Co <0.01 <0.01
PO,-P <0.2 <0.2 Ni <0.01 0.03
T-P 0.08 0.01 Fe 0.01 <0.01
SO, 7.8 299 Mn <0.01 <0.01
3 Na 12.8 82.2 Cu <0.01 <0.01
, K 350 33.9 Al 140 0.08
0.45m 270m Mg <0.02 0.5
5 15 Ca 2.6 75.7

(  :mg/l, 8 ,n=2)

60 100 pH 6.0 9.0 COD 5.9
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10) Han |, Schlautman M, Batchelor B Removal of
Hexavalent Chromium from Groundwater by Granular
Activated Carbon Water Environ.Res. Vol.72 No.1
29 39 2000
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A Study on the Water Purification Ability of Concrete containing Bamboo Charcoal
Daisuke TSUCHIDA , Takashi TOKUNAGA, Yuko NAKAMURA, Kei-ichi SERI, Shin-ichi KURATOMI
Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano,Dazaifu,Fukuoka 818-0135,Japan

Concrete blocks containing bamboo charcoal were manufactured to enhance their water purification ability at the river bank.
The mechanisms of purification were considered from two aspects, one was the water soluble matter leached from concrete, and
the other was the microbial degradation by periphyton of its surface. We made 2cm cubic test pieces of "charcoa concrete” and
"normal concrete" for the laboratory scale experiment.

First, the test pieces were submerged in distilled water to leach soluble inorganic matter and then this water was analyzed.

It was found that the potassium concentration in charcoal concrete water was higher than that in normal concrete water, and that
potassium in charcoa concrete water was derived from bamboo charcoal . On the other hand, calcium, sulfate ions and hexavalent

chromium levels in the charcoa concrete water were much lower than normal. As a result of the adsorption experiment with
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bamboo charcoal , it was suggested that hexavalent chromium was adsorbed in charcoa effectively.
Second, the test pieces were submerged in an oxidation pond for three months, after which their surfaces were covered with
periphyton. The amount of periphyton on the charcoal concrete was three times as much as that of norma concrete. The BOD

removal rate of periphyton clinging to charcoa concrete was greater than that of normal concrete.
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Release of membrane vesicles containing
endotoxic lipopolysaccharide in Escherichia coli 157
clinical isolates

> Kazumi Horikawa

Ikuko Meno ' Shuji Fujimoto
Shin-ichi Yoshida > Microbiology and Immunology, 44
(4), 217-274, 2000.

0157
0157

0157

LPS

A (0] LPS

0157 H7

2 Detection of serum thermolabile g-2
macroglycoprotein (Hakata antigen) by enzyme-linked
immunosorbent assay using polysaccharide produced by
Aerococcus virdans
Mitsushi Tsujimura , Chuzo Ishida , Yasuko Sagara ,
Takashi Miyazaki , Koichi Murakami, Hiroshi Shiraki ,
Kazuo Okochi , and Yoshiaki Maeda Clinicad and
Diagnostic Laboratory Immunology, 8, 454-459, 2001.
B -2 macroglycoprotein (Hakata antigen)

Aerococcus virdans polysaccharide B -2
macroglycoprotein
enzyme-linked  immunosorbent

assay (ELISA) B -2 macroglycoprotein

22(2) 45-54 2000

Salmonella Typhimurium TA98 TA100 YG1024

a h W N e

4 Isolation and characterization of methicillin-resistant
Staphylococcus aureus strains from nurses and their
gowns

Kazumi Horikawa, Koichi Murakami, Fujiko Kawano
Microbiological Research, 155, 345-349, 2001.
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10 MRSA
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3 MRSA 1
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5 Mutagenic activity of surface soil and quantification 7 Salmonella Corvallis
of 1,3-,1,6- and 1,8-dinitropyrene isomers in soil in Japan 12
Tetsuya Watanabe ', Sumio Goto ?,Yutaka Matsumoto °, 49 102-104 2001

4 4

Masaharu Asanoma
Sera, Yoshifumi Takahashi ', Osamu Endo ?,
Shigekatsu Sakai ° and Keiji Wakabayashi °  Chemical
Researc in Toxicology, 13(4), 281-286, 2000.

, Teruhisa Hisayama “, Nobuyuki
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2 2
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1,3-,1,6- 1,8- 1.12-6.81 S. Corvalis
ng/g 20-100
DNA
1
2
3
4
5
6 8-Hydroxyguanine formed in human lung tissues 8
and the association with diesel exhaust particles 157
Hiroshi Tokiwa ', Nobuyuki Sera, Yoichi Nakanishi ?
and Masaru Sagai ® Freeradica biology and medicine, 74 6 527-535 2000
27(11/12), 1251-1258,1999. @]
157 IMS
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5 37 42
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2 , 41(5)
316-320,2000

3
PCDDs PCDFs Co-PCBs
0.48 0.80 7.7pg/g
0.43 0.72 7.3pg/g
PCDDs PCDFs
Co-PCBs 0.67 0.50 2.6pg/g
0.81 0.64 2.6pg/g

10 Covalent glutathione conjugation to cyanobacterial
hepatotoxin microcystin LR by F344 rat cytosolic and
microsomal glutathione S-transferases

Shigeyuki  Takenaka
Pharmacology, 9, 135-139, 2001.

Environmental Toxicology and
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11
, 27 49-53
2000.
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NO 0.53ppb 12
1000 E-C 0.80
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12 Characterization of atmospheric air pollutants at
two sites in northern Kyushu, Japan

chemical form and chemical reaction
Takaaki Shimohara, Okihiro Oishi, Akira Utsunomiya,
Hitoshi Mukai *, Shiro Hatakeyama *, Jang Eun-Suk 2,
1

Itsushi Uno *, Kentaro Murano
Environment, 35, 667-681, 2001.
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1 Nationa Ingtitute for Environmental Studies
2 Kyungpook National University
Research Ingtitute for Applied Mechanics Kyoto

University
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7 Characterization and virulence factors of Escherichia coli
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19 COVALENT GLUTATHIONE CONJUGATION TO
CYANOBACTERIAL MICROCYSTIN LR DOES NOT
RESULT FROM MICHAEL REACTION

Shigeyuki Takenaka and Ryuichi Ootsu The 2nd
Congress of Asian Society of Toxicology ASIATOX
Chguldand Korea August 25 2000
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21 DEVELOPMENT OF ANALYTICAL METHODS
FOR MULTIRESIDUE PESTICIDES IN CROPS

Task group on analytical methods for multi-residue pesticides
in crops Reiko Nakagawa Mitsuharu Takeda et al.
The 3rd European Pesticide Residue Workshop  York
UK. July 3-5 2000
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