, - (p- )- ,
1,1"-(2,2,2- (4-
1,1"-(2,2,2- 4-

1,1,1- -2,2-  (4- )
1,1,1- -2,2-  4-

DDT

CHLOROPHENOTHANE

1,1"-(2,2,2-TRICHLOROETHYLIDENE)BIS(4-CHLOROBENZENE)
1,1,1-TRICHLORO-2,2-B1S(4-CHLOROPHENYL)ETHANE

DDT
DICHLORODIPHENYLTRICHLOROETHANE

2,2-BIS(P-CHLOROPHENYL)-1,1,1-TRICHLOROETHANE

CAS 50-29-3
RTECS KJ3325000
4-910

45,000t 1970

3,500t 1958 1971 *1

C14H 9C I5
354.5 *2
354.49 *14
1.5 *2
108.5 109
109 *2
108.5 *14
260 *2,*14

CCly

C|©_c'H@_c.

2 *24
1 *24

- 62 -




15 *24
1.1 6.9 *3
*14
300 minutes
7.2
90 (DDT), 26 (DDD), 223 (DDE)
Atlantic salmon (Salmo salar) fry 8 weeks(DDT), 60
young-of-the-year menhaden 428 0.58ppb, 64 9.0
0.05 146.4 *3

*2

BCF
BCF
BCF
BCF
BCF
BCF
BCF
BCF

61,600 *4

600-84,500 fish *14

3,660 to 34,500 snails

4,550-690,000 mussels

700-70,000 oysters

51,000-100,000 fathead minnows

5,100-24,400 carp 1lug/l 10 week

6,080-25,900 carp 0.lug/l 10 week *14
*2

0.0012 0.0031ppm 25

LogPow

6.19 6.91

6.36 6.38 *2

5.75,4.89 6.914,6.19

6.91 *14

*12

1,1-
2,2 p-
DDT

DDD

DDT

(DDD)

ppb, 137  93.0 ppb

*2

_2’2 p-

DDT

1,1- -2,2-

DDE
20g
DDT
p,p"-DDE
p,p"-DDE
12
DDT

DDE *1
DDE
*12

DDT
*12

natural killer cell
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DDT
DDT

*12

2
DDE

(r= 0.76 P=0.01)

p.p -




DDT
( 15.6pph/6.8ppb  p<0.001) *12
DDE *12
DDT *12
DDT *12
p’p._DDT p,p-_
DDE p,p"-DDD *12
180-3170pg/g DDE *12
0.36 nu/l 510 ny/1 22 *5
0.26 my/I 3.4 ny/l 6 *5
1.9 ny/l 30 ny/l 8 *5
LD50 113 118 mg/kg *12
LD50 87mg/kg *12
LD50 110mg/kg *12
LD50 2500mg/kg *12
LD50 2510mg/kg *14
LD50 150-300mg/kg *14
LD50 300mg/kg *14
LD50 500-750mg/kg *14
LD50 >1000mg/kg *14
LD50 >1000mg/kg *14
LD50 100mg/kg *14
LD50 113mg/kg, 87mg/kg *14
LD50 300mg/kg *14
LC50 611ppm(95% 514-724ppm) COLINUS VIRGINIANUS (BOBWHITE QUAIL) 2
5 *14
LC50 568ppm(95% 470-687ppm) COTURNIX JAPONICA (JAPANESE QUAIL) 2
5 *14
LC50 416ppm(95% 341-509ppm) Coturnix japonica (Japanese quail) 2
5 *14
LC50 311ppm(95% 256-374ppm) PHASIANUS COLCHICUS (PHEASANT) 2
5 *14
LC50 1869ppm(95% 1500-2372ppm) ANAS PLATYRHYNCHOS (MALLARD DUCK) 2
5 *14

LC50 4.0ug/L 96  (95% 1.2-6.5ug/L) ASELLUS BREVICAUDUS (SOWBugS) *14
LC50 1.0ug/L 96  (95% 0.7-1.5ug/L) GAMMARUS LACUSTRIS (SCUDS) *14
LC50 2.3ug/L 96  (95% 1.3-4.9ug/L) PALAEMONETES KADIAKENSIS (GLASS S

IMP) *14
LC50 7.0ug/L 96  (95% 4.9-9.9ug/L) PTERONARCYS CALIFORNICA (STONEFLIE
S) *14
LC50 1.2ug/L 96  (95% 0.3-4.9ug/L) ISOPERLA SP (STONEFLIES) *14

LC50 1.5ug/L 96 PENTANEURA SP (MIDGES) *14
LC50 7.4ug/L 96 CHAOBORUS SP (PHANTOM MIDGES) *14

LC50 4.0ug/L 96  (95% 3.0-6.0ug/L) ONCORHYNCHUS KISUTCH (COHO SALMON)
*14

LC50 8.7ug/L 96  (95% 6.8-11.4ug/L) SLAMO GAIRDNERI (RAINBOW TROUT) *

14

LC50 2.7ug/L 96 ESOX LUCIUS (NORTHERN PIKE) *14

LC50 12.2ug/L 96  (95% 10.0-15.4ug/L) PIMEPHALES PROMELAS (FATHEAD MIN

NOW) *14

LC50 4.8ug/L 96  (95% 3.4-6.8ug/L) ICTALURUS MELAS (BLACK BULLHEAD) *

14

LC50 21.5ug/L 96  (95% 17.7-26.1ug/L) ICTALURUS PUNCTATUS (CHANNEL CAT

FISH) *14
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LC50 8.6ug/L 96 (95% 6.2-12.0ug/L) LEPOMIS MACROCHIRUS (BLUEGILL) *1
4

LC50 1.5ug/L 96 (95% 0.9-2.4ug/L) MICROPTERUS SALMOIDES (LARGEMOUTH B
ASS) *14

LC50 9.0ug/L 96 (95% 7.0-11.0ug/L) PERCA FLAVESCENS (YELLOW PERCH) *
14

LC50 2.9ug/L 96 (95% 2.4-3.5ug/L) STIZOSTEDION VITREUM VITREUM (WALLE
YE) *14

LC50 0.18ug/L 96 (95% 0.12-0.30ug/L) ORCONECTES NAIS (CRAYFISH) *14
LD50 1334mg/kg(95% 894-1990mg/kg) Phasianus colchicus (ring-necked pheas
ants) 3-4 *14

LD50 >1200mg/kg Grus canadensis (sandhill crane) , adult *14

LD50 >2000mg/kg Rana catesbeiana (bullfrog) *14

LD50 >2240mg/kg Anas platyrhynchos (mallard duck) 3 *14

LD50 841mg/kg (95% 607-1170mg/kg) Coturnix japonica (Japanese quail)

2 *14

LD50 >4000mg/kg Columba livia (rock dove, domestic pigeon) , *14
LD50 595mg/kg (95% 430-825mg/kg) Callipepla californica (California quai
D) 6 *14

LC50 1.9ug/L 96 Pteronarcella badia (stoneflies) (Conditions of bioassay not
specified) *14

LC50 4.7ug/L 24 Chironomus riparius, fourth instar larvae (Conditions of bio
assay not specified) *14

LC50 Asellus brevicaudus (sowbug) 4.7ug/L 48 (Conditions of bioassay not spe
cified) *14

LC50 3.6ug/L 48 Gammarus fasciatus (scud) (Conditions of bioassay not specif

ied) *14

LC50 22.5ug/L 48 Ischnura verticalis (damselfly) (Conditions of bioassay not
specified) *14

LC50 72ug/L 30 Acroneuria pacifica (stonefly) (naiad) (Conditions of bioass
ay not specified) *14

LC50 265ug/L 30 Pteronarcys californica (stonefly) (naiad) (Conditions of b

ioassay not specified) *14

LC50 29.9ug/L 36 Notemigonus crysoleucas (golden shiner) (Conditions of bioa
ssay not specified) *14

LC50 23.5ug/L 36 Lepomis cyanellus (green sunfish) (Conditions of bioassay n
ot specified) *14

LC50 28.7ug/L 36 Lepomis macrochirus (bluegill) (Conditions of bioassay not

specified) *14

LC50 560,000ug/L 36 Bufo woodhousei fowleri (toad) (Conditions of bioassay n
ot specified) *14

LC50> 2000ug/L 96 Ictalurus punctatus (Channel catfish) fingerling (Conditio
ns of biocassay not specified) *14

LC50 1000ug/L 96 Bufo woodhousei fowleri (toad) tadpole 4-5

,100ug/L 96 Bufo woodhousei fowleri (toad) tadpole 6

,30ug/L 96 Bufo woodhousei fowleri (toad) tadpole 7

(Conditions of biocassay not specified) *14

LC50 400ug/L 96 Pseudacris triseriata (frog) tadpole (Conditions of bioassay
not specified) *14

LC50 1.8ug/L 2 Leiostomus xanthurus (spot) (Conditions of bioassay not spec
ified) *14
LC50 0.4ug/L 2 Mugil cephalus (striped mullet) (Conditions of bioassay not

specified) *14
LC50 19ug/1 Fathead minnow *14
LC50 8ug/I Bluegill sunfish *14
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LC50 2ug/l Largemouth bass *14

LC50 7ug/l Rainbow trout *14

LC50 2ug/1 Brown trout *14

LC50 4ug/1 Coho salmon *14

LC50 9ug/l Perch *14

LC50 16ug/1 Channel catfish *14

LC50 19ug/1 Minnow *14

LC50 5ug/l Black bullhead *14

LC50 21ug/1 Goldfish *14

EC50 4.2ug/1 96 Eastern oyster (Crassostrea virginica) Juvenile Flow *18

LC50 0.4ug/1 96 Shrimp (Crangon septemspinosa) Static *18

LC50 0.45ug/1 96 Mysid shrimp (Mysidopsis bahia) adult Static *18

LC50 0.6ug/1 48 Pink shrimp (Penaeus duorarum) Juvenile Flow *18

LC50 0.7ug/1 24 White shrimp (Penaeus setiferus) Juvenile Flow *18

LC50 0.8ug/1 24 Grass shrimp (Palaemonetes pugio) Juvenile Flow *18

LC50 52ug/1 24 Brown shrimp (Penaeus aztecus) Juvenile Flow *18

LC50 28ug/1 48 Brown shrimp (Penaeus aztecus) Juvenile Flow *18

LC50 1.1 (1.0-1.3),4.7 (2.8-5.6),1.7 (1.5-1.8)ug/l 48 Water flea (Daphnia ma

gna) Static *18

LC50 0.67 (0.65-0.69),0.5 (0.48-0.52),0.61 (0.58-0.64), 0.75 (0.71-0.79)ug/1 14
Water flea (Daphnia magna) Static *18

LC50 510 (230-1120),98 (75-127)ug/l 24 Water flea (Daphnia magna) Static, so

ft water *18

LC50 1.1 (0-89-1.7),1.3 (1.1-1.5)ug/1 48 Water flea (Daphnia magna) Static,

soft water *18

LC50 71 (41-130),42 (32-56),0.99 (0.66-1.49)ug/1 24 Water flea (Daphnia magn

a) Static,hard water *18

LC50 0.68 (0.46-1.0),0.5 (0.41-0.61)ug/1 48 Water flea (Daphnia magna) Stati

c,hard water *18

LC50 0.36 (0.28-0.47)ug/1 48 Water flea (Daphnia pulex) Static *18

LC50 2.5 (1.9-3.3),2.8 (2.3-3.5)ug/l 48 Water flea (Simocephalus serrulatus)

Static *18

LC50 15 (9.0-20),4.2 (1.8-5.6)ug/1 24 Scud (Gammarus fasciatus) Static *18

LC50 3.1ug/1 48 Scud (Gammarus fasciatus) Static *18

LC50 3.2 (1.8-5.6),1.8 (1.0-3.1)ug/I 96 Scud (Gammarus fasciatus) Static *1

8

LC50 0.32ug/1 120 Scud (Gammarus fasciatus) Static *18

LC50 1.1ug/1 24 Scud (Gammarus fasciatus) Flow *18

LC50 1.0ug/1 48 Scud (Gammarus fasciatus) Flow *18

LC50 0.8ug/1 96 Scud (Gammarus fasciatus) Flow *18

LC50 0.6ug/1 120 Scud (Gammarus fasciatus) Flow *18

LC50 4.7 (3.2-7.0)ug/1 24 Scud (Gammarus lacustris) Static *18

LC50 1.0 (0.68-1.5),9.0ug/1 96 Scud (Gammarus lacustris) Static *18
LC50 6.8 (6.2-7.5)ug/1 24 Scud (Palaemonetes kadiakensis) Static *18
LC50 4.7ug/1 48 Scud (Palaemonetes kadiakensis) Static *18

LC50 2.3 (1.3-4.9)ug/1 96 Scud (Palaemonetes kadiakensis) Static *18
LC50 1.0ug/1 120 Scud (Palaemonetes kadiakensis) Static *18

LC50 9.4ug/1 24 Scud (Palaemonetes kadiakensis) Flow *18

LC50 7.7ug/1 48 Scud (Palaemonetes kadiakensis) Flow *18

LC50 3.5 (1.3-4.9)ug/1 96 Scud (Palaemonetes kadiakensis) Flow *18
LC50 1.3 ¥ug/l 120 Scud (Palaemonetes kadiakensis) Flow *18

LC50 1100 (1000-1400)ug/1 24 Crayfish (Orconectes nais) mature Static *18
LC50 100 (80-120)ug/1 96 Crayfish (Orconectes nais) mature Static *18
LC50 1.4 (1.1-4.2)ug/1 24 Crayfish (Orconectes nais) 1 Static *18
LC50 0.3 (0.18-0.5)ug/l 96 Crayfish (Orconectes nais) 1 Static *18
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LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
8

LC50
LC50
LC50
LC50
LC50
LC50
[ *
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
*1
LC50
*1
LC50
*1
LC50
*1

LC50 36.8 (20.3-67.0),26.2 (22.0-31.3)ug/l 24

s) S

LC50 4.8 (3.4-6.8),5.1 (3.9-6.7)ug/l 96

tic

1.0 (0.6-5.0)ug/l 24
0.18 (0.12-0.3)ug/l 96
1.2 (0.9-5.5)ug/1 24
0.2 (0.16-1.1)ug/1 96
1.0 (0.6-5.0)ug/1 24
0.24 (0.1-0.6)ug/1 96
3.2 (1.8-8.0)ug/l 24
0.9 (0.7-1.4)ug/1 96

45 (40-52)ug/1 24
28 (24-36)ug/1 96
50 (48-56)ug/l 24
30 (26-42)ug/1 96

8.7 (4.9-13.0)ug/1 24

]

Crayfish (Orconectes nais) 1 Static *18
Crayfish (Orconectes nais) 1 Static *18
Crayfish (Orconectes nais) 2 Static *18
Crayfish (Orconectes nais) 2 Static *18
Crayfish (Orconectes nais) 3 Static *18
Crayfish (Orconectes nais) 3 Static *18
Crayfish (Orconectes nais) 5 Static *18
Crayfish (Orconectes nais) 5 Static *18
Crayfish (Orconectes nais) 8 Static *18
Crayfish (Orconectes nais) 8 Static *18
Crayfish (Orconectes nais) 10 Static *18
Crayfish (Orconectes nais) 10 Static *18

Sowbug (isopod) (Asellus brevicaudus) Static *1

4.0 (1.2-6.5)ug/1 96 Sowbug (isopod) (Asellus brevicaudus) Static *18
48ug/1 96 Caddis fly (nymph) (Hydropsyche californica) Static *18
175ug/1 96 Caddis fly (nymph) (Arctopsyche grandis) Static *18

25ug/1 96 May fly (nymph) (Ephemerella grandis) Static *18

320ug/1 96 Stonefly (naiad)(Acroneuria pacifica) Static *18

1800,7 (4.9-9.9)ug/l 96

18
41 (27-62)ug/1 24
19 (14-27)ug/1 48

12 (8.8-16)ug/1 24

9 (7-11)ug/1 48

1.9 (1.3-2.7)ug/1 96

16 (12-20)ug/1 24

.4 (4.9-8.3)ug/1 48
.5 (2.9-4.2)ug/1 96
Dwarf perch (Micrometrus minimus) Static
13-0.52)ug/1 96
Shiner perch (Cymatogaster aggregata) Static
21-0.94)ug/1 96
38-0.84)ug/1 96
Sheepshead minnow (Cyprinodon variegatus) Juvenile Flow *18
Longnose killifish (Fundulus similis) Juvenile Flow
Pinfish (Lagodon rhomboides) Juvenile Flow
Striped mullet (Mugil cephalus) Juvenile Flow

6
3
4_6ug/l 96
0.26 (0.
7.6ug/1 96
0.45 (0.
0.53 (0.
2.0ug/1 48
2.8ug/1 48
0.3ug/l 48
0.4ug/1 48
22.0,18.0ug/1 24
8

21.0,15.0ug/1 48
8

18.5,14.5ug/1 72
8

18.0,11.5ug/1 96
8

tatic *18

*18

Stonefly (naiad)(Pteronarcella badia) Static

Stonefly (naiad)(Pteronarcys californica) Stati

Stonefly (naiad)(Pteronarcys californica) Static *18
Stonefly (naiad)(Pteronarcys californica) Static *18
Stonefly (naiad)(Pteronarcella badia) Static *18

*18
Stonefly (naiad)(Pteronarcella badia) Static *18
Stonefly (naiad)(Claasenia sabulosa) Static *18
Stonefly (naiad)(Claasenia sabulosa) Static
Stonefly (naiad)(Claasenia sabulosa) Static
*18
Dwarf perch (Micrometrus minimus) Flow
*18
Shiner perch (Cymatogaster aggregata) Flow *18
Striped bass (Morone saxatilis) Flow *18

*18
*18

*18

*18

*18

*18
Three-spined stickleback (Gasterosteus aculeatus) Flow
Three-spined stickleback (Gasterosteus aculeatus) Flow
Three-spined stickleback (Gasterosteus aculeatus) Flow
Three-spined stickleback (Gasterosteus aculeatus) Flow

Black bullhead (Ictalurus mela

Black bullhead (lIctalurus melas) Sta

LC50 22.0 (18.2-26.5),18.4 (13.7-24.7),17.9 (12.7-25.3),44.0 (37.0-52.0),30.0 (2

2.0-41.0),29.0 (20.0-41.0)ug/1 24

ic

*18

Channel catfish (Ictalurus punctatus) Stat

LC50 21.5 (17.7-26.1),17.3 (13.0-23.1),6.9 (5.7-8.5),22.0 (19.0-26.0),16.0 (9.4-

29.0),7.0 (4.3-11.0)ug/1 96

Channel catfish (Ictalurus punctatus) Static *1
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LC50 66.0,10.0 (7.0-12.0),26.9 (18.1-40.0)ug/1 24 Coho salmon (Oncorhynchus
kisutch) Static *18
LC50 46.0ug/1 48 Coho salmon (Oncorhynchus kisutch) Static *18
LC50 44.0ug/1 72 Coho salmon (Oncorhynchus kisutch) Static *18
LC50 44.0,4.0 (3.0-6.0),19.3 (9.6-38.8)ug/1 96 Coho salmon (Oncorhynchus kis
utch) Static *18
LC50 38.0ug/I 24 Chinook salmon (Oncorhynchus tshawytscha) Static *18
LC50 17.0ug/1 48 Chinook salmon (Oncorhynchus tshawytscha) Static *18
LC50 17.0ug/1 72 Chinook salmon (Oncorhynchus tshawytscha) Static *18
LC50 11.5ug/1 96 Chinook salmon (Oncorhynchus tshawytscha) Static *18
LC50 7.5 (6.7-8.3),8.2 (7.2-9.2),12.0 (1.0-13.0),42.0ug/1 24 Rainbow trout
(Salmo gairdneri) Static *18
LC50 4.1 (3.6-4.6),4.7 (4.2-5.3),5.8 (5.2-6.5),42.0ug/1 96 Rainbow trout (Sa
Imo gairdneri) Static *18
LC50 42.0ug/1 48 Rainbow trout (Salmo gairdneri) Static *18
LC50 42.0ug/1 72 Rainbow trout (Salmo gairdneri) Static *18
LC50 >3.0ug/1 96 Rainbow trout (Salmo gairdneri) Flow *18
LC50 8.4,11.3ug/1 24 Cutthroat trout (Salmo clarki) Static *18
LC50 5.5,7.9ug/1 96 Cutthroat trout (Salmo clarki) Static *18
LC50 1.8 (1.3-2.5)ug/1 96 Brown trout (Salmo trutta) Static *18
LC50 5.5ug/1 24 Northern pike (Esox lucius) Static *18
LC50 2.7ug/1 96 Northern pike (Esox lucius) Static *18
LC50 135ug/1 24 Guppy (Lebistes reticulatus) Static *18
LC50 72.0ug/1 48 Guppy (Lebistes reticulatus) Static *18
LC50 56.0ug/1 96 Guppy (Lebistes reticulatus) Static *18
LC50 6.7 (4.9-9.1)ug/1 24 River shiner (Notropis blennius) Static *18
LC50 5.8 (3.6-9.1)ug/1 96 River shiner (Notropis blennius) Static *18
LC50 14.2 (11.0-18.0),13.8 (10.3-18.3)ug/1 24 Fathead minnow (Pimephales pro
melas) Static *18
LC50 12.4 (10.0-15.4),13.2 (10.1-17.3)ug/l 96 Fathead minnow (Pimephales pro
melas) Static *18
LC50 9.9 (6.5-15.0)ug/1 96 Fathead minnow (Pimephales promelas) Flow *18
LC50 56.0,78.0,32.0,29.0ug/1 24 Fathead minnow (Pimephales promelas) Static
*18
LC50 45.0,68.0,26.0,27.0ug/1 48 Fathead minnow (Pimephales promelas) Static
*18

LC50 42.0,45.0,26.0ug/1 96 Fathead minnow (Pimephales promelas) Static *18
LC50 22.7,58.6ug/1 24 Mosquitofish (Gambusia affinis) Static *18

LC50 9.9,27.7ug/l 96 Mosquitofish (Gambusia affinis) Static *18

LC50 3.4,9.0ug/l 96 Bluegill sunfish (Lepomis macrochirus) Static *18

LC50 26.0,11.5,10.0ug/1 24 Bluegill sunfish (Lepomis macrochirus) Static *1
8

LC50 21.0ug/1 48 Bluegill sunfish (Lepomis macrochirus) Static *18

LC50 21.0,8.6,6.3ug/l 96 Bluegill sunfish (Lepomis macrochirus) Static *18
LC50 19.0ug/1 24 Redear sunfish (Lepomis microlophus) Static *18

LC50 15.0ug/1 96 Redear sunfish (Lepomis microlophus) Static *18

LC50 16.9 (12.7-22.3),18.0 (13.0-24.0),19.8 (15.0-25.6)ug/1 24 Green sunfish
(Lepomis cyanellus) Static *18

LC50 10.9 (7-3-15.6) ,6.5 (4.1-10.4),9.9 (6.4-15.0)ug/1 96 Green sunfish (Le

pomis cyanellus) Static *18

LC50 3.7 (3.1-4.5),2.1 (1.6-2.9),50.0 (35.0-71.0)ug/l 24 Largemouth bass (Mi

cropterus Salmoides) Static *18

LC50 1.5 (0.9-2.4) ,42.0 (34.0-51.0)ug/1 96 Largemouth bass (Micropterus Sal

moides) Static *18
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LC50 6.5 (5.4-7.8)ug/l 24 Black crappie (Pomoxis nigromaculatus) Static *18
LC50 10.0 (8.0-12.0)ug/I 24 Yellow perch (Perca flavescens) Static *18
LC50 9.0 (7.0-11.0)ug/I 96 Yellow perch (Perca flavescens) Static *18
LC50 4.2 (3.2-5.6), 4.6 (3.9-5.4)ug/1 24 Walleye (Stizostedion v.vitreum) St
atic *18
LC50 2.9 (2.4-3.5), 4.6 (3.9-5.4)ug/1 96 Walleye (Stizostedion v.vitreum) St
atic *18
LC50 19.0 (16.0-23.0), 15.0 (13.0-17.0), 24.0 (17.0-32.0)ug/1 24 Tilapia (Ti
lapia mossambica) Static *18
LC50 17.0 (14.0-21.0), 14.0 (12.0-16.0), 5.1 (3.2-8.1)ug/l 96 Tilapia (Tilap
ia mossambica) Static *18
LC50 21.8 (17.0-28.0), 12.8 (9.6-17.1)ug/1 24 Tilapia (Tilapia zilli) Static
*18
LC50 15.5 (11.7-20.6), 9.5 (7.4-12.3)ug/l 96 Tilapia (Tilapia zilli) Static
*18
LC50 180, 24.0 (17.0-33.0), 14.0 (10.0-19.0)ug/1 24 Goldfish (Carassius aura
tus) Static *18
LC50 47.0, 15.5 (9.1-26.0), 14.7 (10.0-20.0)ug/1 96 Goldfish (Carassius aura
tus) Static *18
LC50 14.0 (10.0-19.0)ug/1 24 Common carp (Cyprinus carpio) Static *18
LC50 9.7 (7.4-12.9)ug/1 96 Common carp (Cyprinus carpio) Static *18
LC50 5300 (2900-9900)ug/1 24 Fowler®s toad (Bufo woodhousii) tadpole 1 S
tatic *18
LC50 1800 (950-3300)ug/1 48 Fowler®"s toad (Bufo woodhousii) tadpole 1 S
tatic *18
LC50 750 (280-2000)ug/1 96 Fowler®s toad (Bufo woodhousii) tadpole 1 Sta
tic *18
LC50 5400 (2900-10 000)ug/1 24 Fowler®s toad (Bufo woodhousii) tadpole 2-3
Static *18
LC50 1300 (320-5300)ug/1 48 Fowler®s toad (Bufo woodhousii) tadpole 2-3
Static *18
LC50 2400 (730-8000),1000 (40-6500)ug/1 24 Fowler®s toad (Bufo woodhousii) t
adpole 4-5 Static *18
LC50 1000 (40-6500),320 (210-450)ug/1 48 Fowler®s toad (Bufo woodhousii) tad
pole 4-5 Static *18
LC50 1000 (20-3600),140 (100-210)ug/1 96 Fowler®s toad (Bufo woodhousii) tad
pole 4-5 Static *18
LC50 2200 (550-15 000)ug/l 24 Fowler®s toad (Bufo woodhousii) tadpole 6
Static *18
LC50 410 (280-600)ug/1 48 Fowler®s toad (Bufo woodhousii) tadpole 6 Stat
ic *18
LC50 100 (20-600)ug/1 96 Fowler®s toad (Bufo woodhousii) tadpole 6 Stati
c *18
LC50 1400 (900-2000)ug/1 24 Fowler®"s toad (Bufo woodhousii) tadpole 7 St
atic *18
LC50 750 (610-1100)ug/1 48 Fowler®s toad (Bufo woodhousii) tadpole 7 Sta
tic *18
LC50 30 (6-400)ug/1 96 Fowler®s toad (Bufo woodhousii) tadpole 7 Static
*18
LC50 1400 (910-2800)ug/l 24 Western chorus frog (Pseudacris triseriata) tadp
ole 1 Static *18
LC50 900 (400-1500)ug/1 48 Western chorus frog (Pseudacris triseriata) tadpo
le 1 Static *18
LC50 800 (500-2300)ug/1 96 Western chorus frog (Pseudacris triseriata) tadpo
le 1 Static *18
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LC50 >2000ug/kg Bullfrog (Rana catesbeiana) *18
LC50 7600ug/kg Common frog (Rana temporaria) *18

LC50 611 (514-724)mg/kg 5 Bobwhite quail (Colinus virginianus) 23 *
18
LC50 881 (796-975)mg/kg 5 Bobwhite quail (Colinus virginianus) young *
18
LC50 1170 (830-1650)mg/kg 5 Bobwhite quail (Colinus virginianus)(wild)
*18
LC50 1610 (1331-1948)mg/kg 5 Bobwhite quail (Colinus virginianus)(farm-reare
d) *18
LC50 1000mg/kg 10 Bobwhite quail (Colinus virginianus) young *18
LC50 400mg/kg 100 Bobwhite quail (Colinus virginianus) young *18
LC50 2500mg/kg 10 Bobwhite quail (Colinus virginianus) adult *18
LC50 1000mg/kg 100 Bobwhite quail (Colinus virginianus) adult *18

LC50 568 (470-687)mg/kg 5 Japanese quail (Coturnix coturnix japonica) 7

*18
LC50 568 (470-687)mg/kg Japanese quail (Coturnix coturnix japonica) 2
*18
LC50 595 (430-825)mg/kg California quail (Callipepla californica) 6
*18
LC50 1869 (1500-2372)mg/kg 5 Mallard duck (Anas platyrhynchos) 17
*18
LC50 >2240mg/kg Mallard duck (Anas platyrhynchos) 3 *18
LC50 875 (650-1140)mg/kg 5 Mallard duck (Anas platyrhynchos) young *1
8
LC50 500,1000mg/kg 10 Mallard duck (Anas platyrhynchos) young *18
LC50 >200,100mg/kg 100 Mallard duck (Anas platyrhynchos) young *18
LC50 1000mg/kg 10 Mallard duck (Anas platyrhynchos) adult *18
LC50 >100,1000mg/kg 100 Mallard duck (Anas platyrhynchos) adult *18
LC50 1000mg/kg 10 Red-winged blackbird (Agelaius phoeniceus) *18
LC50 500mg/kg 30 Red-winged blackbird (Agelaius phoeniceus) *18
LC50 535 (420-700)mg/kg 5 Cardinal (Richmondena cardinalis) *18
LC50 415 (370-465)mg/kg 5 House sparrow (Passer domesticus) *18
LC50 415 (320-540)mg/kg 5 Blue jay (Cyanocitta cristata) *18
LC50 >4000mg/kg Rock dove (Columba livia) , *18
LC50 >1200mg/kg Sandhill crane (Grus canadensis) , adult *18
LC50 1612mg/kg ,1896mg/Kkg 5 Clapper rail (Rallus longirostris)
*18
LC50 2.26ug/1 (5 ), 0.87ug/l (10 ), 0.26ug/l (15 ) Rainbow trout *18
LDLo 150mg/kg infant *19
LDLo 221mg/kg *19
LD50 87mg/kg *19
LD50 1931mg/kg *19
LD50 9100ug/kg *19
LDLo 500mg/kg *19
LD50 1500mg/kg *19
LD50 68mg/kg *19
LD50 135mg/kg *19
LD50 32mg/kg *19
LD50 68500ug/kg *19
LD50 150mg/kg *19
LDLo 75mg/kg *19
LD50 00mg/kg *19
LDLo 50mg/kg *19
LDLo 250mg/kg *19
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LDLo
LD5S0
LD50
LD50
LDLo
LD50
LD50
LD50
LDLo
LD5S0
LD5S0
LDLo
TDLo
TDLo
TDLo
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
*20
NOAEL
NOAEL
NOAEL

NOAEL

40mg/kg
250mg/kg
300mg/kg
250mg/kg
50mg/kg
150mg/kg
1000mg/kg
900mg/kg
300mg/kg
7600ug/kg
35mg/kg
300mg/kg
6mg/kg
16mg/kg
5mg/kg
300mg/kg/day
800mg/kg/day
113mg/kg/day
279.2mg/kg 4
285.6mg/kg 4
355.2mg/kg/day
194 .5mg/kg/day
4000mg/kg/day
437.8mg/kg/day
300mg/kg/day
237mg/kg/day
400mg/kg/day
300mg/kg/day
25mg/kg/day

4.3mg/kg/day 10

10.3mg/kg/day
25mg/kg/day
160mg/kg/day

0.018mg/kg/day 11-17
0.05mg/kg/day 15-27

28mg/kg/day 6
35mg/kg/day 6

2.3mg/kg/day 4

10.5mg/kg/day 3-12

5mg/kg/day 2,4,6
3.75mg/kg/day 36
4.0mg/kg/day 20
3.4mg/kg/day 86
6.25mg/kg/day 28
1.3mg/kg/day 120
1.7mg/kg/day 42
16.8mg/kg/day 42

0.61mg/kg/day 12-18

3.9mg/kg/day 3.5-7

10mg/kg/day 27
45mg/kg/day 78

30.2mg/kg/day 78

*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*20
gavage *20
*20
gavage
gavage *20
gavage *20
gavage *20
gavage *20
gavage
gavage *20
gavage *20
gavage *20
gavage *20
gavage(oil)
gavag
*20
gavage *20
gavage
*20
gav
g
*20
*20
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*20

*20

*20
e *20

*20

gavage(oil)

*20

*20
*20
*20
*20

*20

*20
avage *
*20

*20

age

*20
*20

*20

20

*20

*20




NOAEL 20mg/kg/day 1 *20
NOAEL 40mg/kg/day 1 *20
NOAEL 16mg/kg/day 39-40 *20
NOAEL 0.61mg/kg/day 12-18 *20
NOAEL 1.7mg/kg/day 130-140 *20
NOAEL 0.15mg/kg/day 2 *20
NOAEL 0.6mg/kg/day 2 *20
NOAEL 0.75mg/kg/day 2 *20
NOAEL 10mg/kg/day 2 *20
NOAEL 1.6mg/kg/day 1 *20
NOAEL 1.25mg/kg/day 3 *20
NOAEL 2.4 g/kg/day 15 *20
NOAEL 10mg/kg/day 2 *20
NOAEL 1.9mg/kg/day 2 *20
NOAEL 1.9mg/kg/day 2 *20
NOAEL 8.3mg/kg/day 1 *20
DDT p,p*-DDE
*12
DDT DDE clutch viability
( ) *12
( 37-48 151-175 ) PCB
S p,p"-DDE
PCBs DDE
*12
DDT/DDE
( etc) *12
(
etc)
*12
0,p"-DDT 2-100ppm p,p"-DDT 2-100ppm p,p"-DDE 2-100ppm p,
p"-DDE p,p-DDT (4 : 1) 5-50ppm
0,p"-DDT p,p"-DDE 20-100ppm p,p"-DDE p,p"-DDT 50ppm
*12
8 60-85 DDT 15mg/kg-300mg/kg/  (
) 25
85 DDT *12
(MCF-7)
0,p"-DDT
CF1 11-17 0,p"-DDT 1 100 5000y g/animal/
*12
SD DDT
*12
0,p"-DDT 4mg p,p"-DDT 4mg
0,p"-DDT 173 -estradiol
0,p"-DDT p,p"-DDT 50mg/chicke
n/ 5mg/quail/ 3
0,p"-DDT estradiol p,p"-DDT
*12
Wistar (21-23 ) 0,p"-DDT
3-hydroxy
- > unsubstituted 4-methoxy- 5-hydroxy- > 5-methoxy-o,p"-DDT *12
21-23 26-27 0,p"-DDT 10-1000mg/kg

(ER)
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ER *12
(AR) (1C50)
p,p*-ODT 75y M p,p"-DDE 5y M o,p"-DDT 95y M p,p"-DDD 90p M p,p"-DDE
p,p"-DDE 200mg/kg/ 4

*12
SD technical DDT 0 20ppm 11
DDT *12
DDT (p,p"-DDT 80% o0,p"-DDT 17% p,p"-DDE 2%) O 1
5 10mg/kg/
DDT 2-3 *12
0,p"-DDT 1.00 2.50 5.00 6.25 7.50 10.00mg/egg p,p"-DD
T1.00 1.75 2.50 5.00 10.00mg/egg p,p*-
DDT 1.75-10mg 0,p"-DDT 6.25-10.00mg p,p"-DDT 1.75-
5.00mg 0,p"-DDT 6.25mg p,p"-DDT 1.75mg 50% o0,
p"-DDT 6.25mg *12
() 500ppm *12
() 500ppm 4 *12
200 g/kg/ 120 *12
89mg/kgx 5 / 100 *
12
200ppm 6 *12
100ppm 18 *12
20mg/kgx 1 /4 21 *12
( ) 75ppm 36 *12
20
*2
*2
*2
*2
*2
*2
*2
(IARC 2B) *2
*2
DNA
DNA
DNA
AMES TA1535 TA1536 TA1537 TA1538 2.5mg/ (= 59)
*12
AMES TA98, TA100 50-500nmole/ml (* S9 ) *12
TA1538/TA1978 K-12 WP2 0.125-2mg/ *1
2
4.05u g/ml 72 *12
B14 F28 8lppm 4 *12
5.5mg/kg 6 *12
50mg/kg 48 *12
150mg/kg/ 2 1-6 *12
100mg/kg 1-3 *12
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tublin assembly 0.4mM(30% inhibition) *12
DNA 0.1y M 24 *12
DNA 40mg/kg 12 *12
DNA DNA+ 150p M(+S9) *12
DNA 18mg/kg 48 *12
DNA 0.02mmole/kg 28 *12

V-79 V-79/8-AZAGUANINE STANDARD
PLATE 30-35ug/ml umol *16
AMES TA97,TA98,TA100,TA1535,TA1537 100-
10000ug/PLATE (TEST MATERIAL SOLVENT: DMSO) *16
AMES TA97,TA98,TA100,TA1535,TA1537 HAMSTER, LIVE
R, S-9, AROCLOR 1254 (10 OR 30%) 100-10000ug/PLATE (TEST MATERIAL SOLVENT
: DMSO) *16
AMES TA97,TA98,TA100,TA1535,TA1537 RAT, LIVER, S-
9, AROCLOR 1254 (10 OR 30%) 100-10000ug/PLATE (TEST MATERIAL SOLVENT: DMS
0) *16

Nonhuman *17
host-mediated Salmonella typhimurium, Serratia marcesens *17
Micronucleus No conclusion Mammalian polyc omatic eryt ocytes *17
Rec No conclusion Escherichia coli polA (W3119 vs P3478) *17

Mouse(Male) *17
Drosophila melanogaster *17

V79+ Chinese hamster lung (V79) cells *17
With metabolic activation Saccharomyces cerevisiae *17
Dominant lethal No conclusion Rodents(Male) *17

No conclusion Drosophila melanogaster *17
Drosophila melanogaster *17
No conclusion Drosophila melanogaster *17
In vivo Nonhuman *17
Ames TA98, TA100, TA1535, TA1537, TA1538 *17
in vivo *20
in vivo *20
in vivo *20
in vivo *20
in vivo *20
in vivo *20
in vivo *20
in vivo *20
in vivo *20
DNA in vivo *20
in vivo *20
TA1535 TA1537 TA98 TA100 in vitro *20
E.coli in vitro *20
DNA (Bacilllus subtilis) in vitro *20
DNA E.coli in vitro *20
in vitro *20
in vitro *20
in vitro *20

B14F28 in vitro *20
in vitro *20
V79 in vitro *20
in vitro *20
L5178Y in vitro *20

in vitro *20
DNA Sv40 in vitro *20
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DNA in vitro *20
DNA in vitro *20
DNA in vitro *20
1ARC 2B[ 1
EPA B2[ ]
ACGIH A3[ 1
500ppm 123 *12
2ppm 2 *12
250ppm *12
100ppm, 10mg/kg/ , 10mg/k
gx 2 / 80 *12
27 *15

NOEL: 1ppm diet (0.05 mg/kg bw/day) UF: 100 MF:1 RfD: 5E-4 (mg/kg/day)
LOAEL: 5ppm
= 5% bw/day
Slope Factor *15

CF-1 0.80 0.42
BALB 0.082
CF-1 0.52 0.81
CF-1 1.04 0.49
MRC Porton 0.084
Wistar 0.16 0.27
B6AKF1 , 7-28 GAVAGE 46.4mg/kg, 140ppm
*16
B6C3F1 , 7-28 GAVAGE 46.4mg/kg, 140ppm
*16
B6C3F1 0,87,175ppm TWA *16
B6C3F1 0,22,90ppm TWA *16
OSBORNE-MENDEL 0,210,420ppm TWA *16
OSBORNE-MENDEL 0,321,642ppm TWA *16
*16
CF-1 , 100ppm 110 *16
CF-1 , 0,50,100ppm 2 *16
BALB 0,175ppm IN ACETONE,8 125ppm, 8 100ppm, 59
75 *16
2-(ACETYLAMINO)FLUORINE
*16
RAINBOW TROUT(FISH) 0,100ppm 14
12 AFLATOXIN B1 IMMERSION 0.5ppm, 30
*16
RAINBOW TROUT(FISH) 0,100ppm 14
12 N-METHYL-N"-NITRO-N-NITROSOGUANIDINE  IM
MERSION 50ppm, 60 *16
WISTAR GAVAGE 0,7.5 mg 2/WK 1
14 1 AFLATOXIN B1 GAVAGE 50ug 2
/WK, 1-4 75ug 2/WK,5-8 *16
WISTAR GAVAGE 0,7.5 mg 2/WK 3
14 1 AFLATOXIN B1 GAVAGE 50ug 2
/K, 1-4 75ug 2/WK,5-8 *16
D2B6F1 0,300ppm 2 53
55 N-NITROSODIETHYLAMINE  INTRAPERITO
NEAL 90 mg/kg-BW *16
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WISTAR (25,25)/(24,21) GAVAGE 0,7.5 mg 2/WK
14 1 AFLATOXIN B1 GAVA
GE 50ug 2/WK,1-4 75ug 2/WK,5-8

Endpoint (Incidence):22/25 (88%), 9/21 (43%), 51%, P<0.001 Comm
ents:THERE WAS NO DIFFERENCE IN GROWT ATE OF RATS IN CONTROL AND AGENT-TREATE
D GROUPS.

*16
WISTAR (25,25)/(24,21) GAVAGE 0,7.5 mg 2/WK
14 1 AFLATOXIN B1 GAVA
GE 50ug 2/WK,1-4 75ug 2/WK,5-8

Endpoint (Incidence):14/25 (56%), 7/21 (33%), 41%, P<0.07 Comme
nts:THERE WAS NO DIDDERENCE IN GROWT ATE OF RATS IN CONTROL AND AGENT-TREATED

GROUPS.
*16
TDLo 1225mg/kg/7W-C *19
TDLo 24mg/kg(MGN) *19
TDLo 73mg/kg/26W-C *19
TDLo 370mg/kg/80W-1 *19
TDLo 21280mg/kg/38W-1 *19
TD 12096mg/kg/3Y-C *19
TD 7560mg/kg/90W-C *19
TD 5600mg/kg/80W-1 *19
TD 8100mg/kg/2Y-C *19
TD 3150mg/kg/15W-C *19
TD 3408mg/kg(MGN) *19
TD 19gm/kg/2Y-C *19
TD 438mg/kg/2Y-C *19
TD 17976mg/kg/2Y-C *19
TD 24192mg/kg/3Y-C *19
CEL 42 .8mg/kg/day 15-30 *20
CEL 19.7mg/kg/day 1 *20
CEL 34.1mg/kg/day 120 *20
CEL 18.2mg/kg/day 81 *20
CEL 16.5mg/kg/day 80 *20
CEL 1.3mg/kg/day 5 gavage *20
CEL 0.4 mg/kg/day 1 6 *20
CEL 32.5 mg/kg/day 1 2 *20
CEL 15.8 mg/kg/day 2 *20
CEL 0.38 mg/kg/day 1 *20
CEL 45.5 mg/kg/day 1 *20
CEL 0.33 mg/kg/day 6 *20
CEL 95mg/kg/day 128 *20
CEL 47.5 mg/kg/day 128 *20

*2
*2
*2

0.0008-0.0073ppm 1974
<0.002-0.1ppb 1974
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ACGIH
TWA Img/m’ *2
ADI
1 0.02mg/kg/ *12
*1
*2 I1CSC
http://www.nihs.go. jp/1CSC/

*3 1998

*4 Kanaga, E.E, Environ.Sci.Technol.14, 553-556 1980

*5

*12

*14 TOXNET HSDB NLM
*15 TOXNET IRIS NLM
*16 TOXNET CCRIS NLM
*17 TOXNET GENE-TOX NLM
*18 Environmental Health Criteria(EHC) IPCS
*19 Chemical Health & Safety Data U.S.NIEHS
*20 ATSDR Toxicological Profiles Agency for Toxic Substances
*24 International Council of Chemical Associations (ICCA) paper 7/97 (revised 29
April 1998)
kis-net http://www.k-erc.pref.kanagawa. jp/kisnet/
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