@ 4 L 4A ,5 ,8 ,8A )-1,2,3,4,10,10-
-1,4,4A,5,8,8A- -1,4,5,8-
1 .4 ,4A ,5 ,8 ,8A -1,2,3,4,10,10-
_11414A151818A_ _1,4,5,8-
1,2,3,4,10,10- -1,4,4A,5,8,8A- -1,4- , -5,8-
HHDN
ALDRIN

1,2,3,4,10,10-HEXACHLOR0-1,4,4A,5,8,8A-HEXAHYDRO-1,4-ENDO, EX0-5, 8-DIMETHANONAPHT
HALENE

HHDN

1,4;5,8-DIMETHANONAPHTHALENE, 1,2,3,4,10,10-HEXACHLORO-1,4,4A,5,8,8A-HEXAHYDRO- (1
ALPHA,4ALPHA,4A BETA,5ALPHA,8ALPHA,8A BETA)

CAS 309-00-2
RTECS 102150000
4-303

2,500t 1958 1972 *1

CHCle
364.9 *2
364.91 *12,*14 o
1.65 1.6 *2
101 105 a-cal
104 105  *2 |
104 *14 cl
145  0.27kPa  *2,*14
0.009Pa 20 *2 Cl

9.1 *24




590 *24

5 *24

7 126 *3

6 227 nm, 113 *14

Cl
*2
*2
*2
BCF 10,800 *4
BCF 735-20,000 *14
0.2 17ppm 25
LogPow
3.01 6.75
7.4 *2,*12,*18)
6.5 *14
1990 1991
90% ADI dieldrin *12
51 88 47+ 9u g/10
Og milk aldrin 19 6.7+ 3y g/100g milk dieldrin
ADI *12
dieldrin *12
aldrin 1970
dieldrin *12
*12
aldrin dieldrin
(>1u 9/9)
aldrin
*12
14ng/g 10ng/g
5.4ng/g aldrin dieldrin *12

Toxic level in human blood: 0.00035 mg/% or 0.0035 ug/ml  *14
Normal level in human blood: 0.00015 mg/% or 0.0015 ug/ml  *14

1.15my/1 8nmy/1 2 *5
25 ny/1 25 my/1 1 *5
LD50 39 ,60 mg/kg *12
LD50 39mg/kg *12,*14




]

LD50 45.9mg/kg *12

LD50 44mg/kg *12,*14

LD50 98mg/kg *12,*14

LCLo 5800mg/m3/4 *12

LD50 39 ,45 mg/kg *14

LD50 150mg/kg *14

LD50 150mg/kg *14

LD50 21mg/kg *14

LD50 520mg/kg (95% 229-1210 mg/kg) ANAS PLATYRHYNCHOS (MALLARD) 3-

4 *14

LD50 16.8mg/kg PHASIANUS COLCHICUS (PHEASANT) 3-4 *14

LD50 6.59mg/kg RGINIANUS (BOBWHITE) 3-4 *14

LD50 29.2mg/kg DENDROCYGNA BICOLOR (FULVOUS WHISTLING DUCK) 3-6
*14

LC50 4300ug/L 96 (95% 3500-5300 ug/L) GAMMARUS FASCIATUS (SCUD) *14

LC50 50ug/L 96 (95% 38-65 ug/L) PALAEMONETES KADIAKENSIS (GLASS S

IMP) *14

LC50 1.3ug/L 96 (95% 0.8-2.2 ug/L) PTERONARCYS CALIFORNICA (STONEFLY)
*14

LC50 14.3ug/L 96 ONCORHYNCHUS TSHAWYTSCHA (CHINOOK SALMON) *14

LC50 2.6ug/L 96 (95% 2.3-2.9 ug/L) SALMO GAIRDNERI (RAINBOW TROUT) *

14 LC50 8.2ug/L 96 PIMEPHALES PROMELAS (FATHEAD MINNOW) *14
LC50 19ug/L 96 ICTALURUS MELAS (BLACK BULLHEAD) *14
LC50 53ug/L 96 ICTALURUS PUNCTATUS (CHANNEL CATFISH) *14

LC50 6.2ug/L 96 (95% 5.2-7.7 ug/L) *14

LC50 5ug/L 96 MICROPTERUS SALMOIDES (LARGEMOUTH BASS) *14

EC50 23ug/L 48  (95% 17-30 ug/L)SIMOCEPHALUS SERRULATUS (DAPHNID) *14
EC50 32ug/L 48  (95% 22-36 ug/L)SIMOCEPHALUS SERRULATUS (DAPHNID) *14
EC50 28ug/L 48  (95% 20-39 ug/L) DAPHNIA PULEX (DAPHNID) *14

EC50 18ug/L 48  (95% 15-21 ug/L) RCYPRIDOPSIS VIDUA (SEED S  IMP) *
14

LC50 3.2ug/1 2 Leiostomus xanthurus (spot) *14

LC50 2.8ug/l 2 Mug/Zil curema (white mullet)(Con ditions of bioassay not spec
ified) *14

LC50 2.0ug/1 2 Mug/il cephalus (striped mullet)(Con ditions of bioassay not
specified) *14

LC50 22ug/1 30 Aeroneuria pacifica (stonefly) (Con ditions of bioassay not
specified) *14

LC50 5ppb 96 Anguilla rostrata (American eel)(*14)

TLm 27.4 ppb 96 Gasterosteus aculeatus (T eespine stickleback)(Static bio
assay) *14

LC50 36ppb 96 Sphaeroides maculatus (Northern puffer)(Static biocassay) *14
LC50 (96 )5ppb  American eel, 4-8ppb mummichog, 17ppb striped killifish, 13pp
b Atlantic silverside, 100ppb striped mullet, 12ppb bluehead, 36ppb northern puf
fer, 28ug/L fathead minnow, 13ug/L bluegill sunfish, 17.7ug/l rainbow trout, 45.
9ug/L coho salmon, 7.5ug/L chinook, 10ug/L striped bass, 20ug/l pumpkinseed,42ug
/L white perch *14

LC50 (48 )36ppb fish *14

LC50 (24 )260ppb bluegill sunfish *14

LD50 38-67mg/kg *14

LD50 0.24-0.45ug/bee honey bees *18
LC50 0.15-0.8ug/bee honey bees *18
LC50 60mg aldrin/kg soil earthworms 6

LD50 40-70mg/kg BW , *18
LD50 40-150mg/kg BW , *18




]

LD50 29.2mg/kg BW Fulvous whistling duck (Dendocygna bicolor) *18
LD50 520mg/kg BW Mallard duck (Anas platyrhynchos) *18

LD50 25.5mg/kg BW Domestic fowl (Gallus domesticus) *18

LD50 6.6mg/kg BW Bobwhite quail (Colinus virginianus) *18

LD50 16.8mg/kg BW Ring-necked pheasant (Phasianus colchicus) *18

LD50 55mg/kg BW Pigeon (Columba livia) *18
LC50 155mg/kg(95% 129-186mg/kg) Mallard duck (Anas platyrhynchos) 5
*18
LC50 34mg/kg(95% 28-416mg/kg) Japanese quail(Coturnix coturnix japonica)
14 *18
LC50 37mg/kg(95% 33-41mg/kg) Bobwhite quail (Colinus virginianus) 14
*18
LC50 57mg/kg(95% 50-64mg/kg) Ring-necked pheasant (Phasianus colchicus)
10 *18
LD50 44mg/kg BW corn oil *18
LD50 38-67mg/kg BW various *18
LD50 320mg/kg BW olive oil *18
LD50 33mg/kg BW corn oil *18
LD50 50-80mg/kg BW corn oil *18
LD50 65-95mg/kg BW corn oil *18
1-2 2.5mg/kg BW 5mg/kg BW *18
1 10mg/kg BW 25mg/kg BW *18
1-2 10mg/kg BW 15mg/kg BW *18
LD50 100mg/kg BW xylene *18
LD50 150mg/kg BW dimethyl phthalate *18
LD50 100-4500mg total aldrin formulation/kg BW , 500-16 000mg total aldrin f
ormulation/kg BW *18
TDLo 14mg/kg *19
LDLo 1250ug/kg chd *19
LD50 39mg/kg *19
LD50 98mg/kg *19
LD50 150mg/kg *19
LCLo 5800ug/m3/4H *19
LD50 62mg/kg *19
LD50 44mg/kg *19
LD50 50mg/kg *19
LD50 21mg/kg *19
LD50 65mg/kg *19
LD50 1999mg/kg *19
LDLo 95mg/kg *19
LDLo 75mg/kg *19
LD50 50mg/kg *19
LD50 15mg/kg *19
LDLo 100mg/kg *19
LD50 33mg/kg *19
LD50 100mg/kg *19
LD50 56200ug/kg *19
LD50 10mg/kg *19
LD50 42100ug/kg *19
LD50 520mg/kg *19
LD50 39mg/kg *19
LD50 40mg/kg *19
LD50 7200ug/kg *19
LDLo 15mg/kg *19
LD50 39mg/kg/day gavage (oil) *20

-4 -
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LD50 60mg/kg/day gavage (oil) *20
LD50 63.6mg/kg/day gavage *20
LD50 48.3mg/kg/day gavage (oil) *20
NOAEL 5mg/kg/day 3 gavage(oil) *20
NOAEL 1.0mg/kg/day 5 gavage *20
NOAEL 2.75mg/kg/day 27 *20
NOAEL 1.38mg/kg/day 27 *20
NOAEL 0.35mg/kg/day 25 *20
NOAEL 0.1mg/kg/day 2 *20
NOAEL 0.04-0.09mg/kg/day 1-3 /day 15.7 *20
Wistar aldrin 1mg/kg/ 3
*12
Wistar aldrin 150y g/kg/ 13 26
LH FSH *12
Wistar (22 ) aldrin 1mg/kg/ 3
*12
7 8 9 aldrin 50mg/kg(1/2 LD50 ) 1 8
ICR 9 aldrin 2
5mg/kg(1/2 LD50 ) 1 *12
50ppm 1 *12
100ppm <1 *12
*12
50ppm 2 *12
>2_.5ppm 18 *12
; 0.025% 90 *12
20
*2
*2
*2
*2
*2
*2
DNA
DNA
AMES TA98 TA100 TA1535 TA1537 TA1538 max5000u g/
(xS9) *12
TA1538/TA1978 K-12 WP2 0.125-2mg/ *1
2
19.125u g/ml 22 *12
19.125mg/kg 2-5 *12
19.5mg/kg/ 5 60 *12
DNA 10mg/kg 48 *12
DNA Sv40 VA-4 1y M(x S9) 8 *12
AMES TA97,TA98,TA100,TA102 STANDARD PLATE 0-10
00ug/PLATE *16
AMES TA97,TA98,TA100,TA102 RAT, LIVER, S-9, AROCL

OR 1254 STANDARD PLATE 0-1000ug/PLATE *16
-5 -




AMES TA100 100-10000ug/PLATE (TEST MATE
RIAL SOLVENT: DMSO) *16
AMES TA97,TA98,TA100,TA1532 HAMSTER, LIVER, S-9,
AROCLOR 1254 (10 OR 30%) 100-10000ug/PLATE (TEST MATERIAL SOLVENT: DMSO)
*16
AMES TA97,TA98,TA100,TA1532 RAT, LIVER, S-9, AROC
LOR 1254 (10 OR 30%) 100-10000ug/PLATE (TEST MATERIAL SOLVENT: DMSO) *16
AMES TA97,TA98,TA1532,TA1537 100-10000u
g/PLATE (TEST MATERIAL SOLVENT: DMSO) *16
AMES TA1537 HAMSTER, LIVER, S-9, AROCLOR 1254 (30
%) 100-10000ug/PLATE (TEST MATERIAL SOLVENT: DMSO) *16
AMES TA1537 RAT, LIVER, S-9, AROCLOR 1254 (30%)
100-10000ug/PLATE (TEST MATERIAL SOLVENT: DMSO) *16
Studies:
GENE-TOX Evaluation B (post-1980):  *17
Micronucleus No conclusion Mammalian polyc omatic eryt ocytes *17
GENE-TOX Evaluation A (pre-1980): *17
Drosophila melanogaster No conclusion *17

Saccharomyces cerevisiae *17
In vivo Nonhuman *17
Ames TA98, TA100, TA1535, TA1537, TA1538 *17
E. COLI WP2 Try 1000 ug/plate *18
E. COLI WP2 hcr rat S9 1000ug/plate *18
Ames TA98, TA100, TA1535, TA1537, TA1538 rat,
mouse, stated human S9 *18
Ames TA98, TA100 rat S9 364 , 380ug/plate *1
8
E. COLI Gal Rs Serratia marcescens alpha 21 and 742 S
accharomyces cerevisiae *18
Saccharomyces cerevisiae 632/4 5ug/ml on
disc *18
Rec Bacillus subtilis TA100, TA1535, TA1537, TA1538 E.
coli WP2 hcr+, hcr- *18
DNA Lowest dose:1lumol/kg *19
DNA fibroblast Lowest dose:lumol/L *19

Lowest dose:9560ug/kg *19
Lowest dose:19125ug/L *19
Lowest dose:13mg/kg *19
Lowest dose:9560ug/kg *19
Saccharomyces cerevisiae Lowest dose:5ppm *19
DNA Lowest dose:300umol/L *19
Lowest dose:19125ug/kg *19
in vivo *20
in vivo *20
in vivo *20
in vivo *20
in vivo *20
in vitro *20
in vitro *20
V79 in vitro *20
in vitro
in vitro *20
DNA in vitro *20




1ARC 3[ ]
EPA B2[ ]
ACGIH A3L ]
10ppm *12
() S5ppm 25 *12
C3H *15
Oppm(Omg/kg-day) 2/53
10ppm(0.104mg/kg-day) 72/85
C3H *15
Oppm(Omg/kg-day) 22/73
10ppm(0.104mg/kg-day) 75/91
B6C3F1 *15
Oppm(Omg/kg-day) 3/20
4ppm(0.04mg/kg-day) 16/49
8ppm(0.08mg/kg-day) 25/45
*15
NOAEL: none
LOAEL: 0.5ppm diet(0.025 mg/kg/day
)
B6C3F1 0,3,6ppm *16
B6C3F1 0,4,8ppm : *16
OSBORNE-MENDEL 0,30,60ppm *16
OSBORNE-MENDEL 0,30,60ppm *16
4mg 16/49 (33%), 8mg 25/45 (56%) *18
4mg 5/48 (10%), 6mg 2/43 (5%) *18
30mg 11747 (2%), 60mg 1/47 (2%) *18
30mg 0/48 (0%), 60mg 3/49 (6%) *18
TDLo 200mg/kg/2Y-C *19
TDLo 270mg/kg/80W-1 *19
TD 540mg/kg/80W-1 *19
TD 188mg/kg/2Y-C *19
CEL 2.1mg/kg/day 74-80 *20
CEL 1.7mg/kg/day 2 *20
CEL 0.68mg/kg/day 80 *20
*2
*2
*2
*2
*2
*2

0.056ppm
0.028ppm

<0.001-0.001ng/g-wet 1993
<0.001ngy/g-wet 1991
<0.001ng/g-wet 1991
<0.001ng/g-wet 1991
<0.001ng/g-wet 1992
<0.001ng/g-wet 1993




<0.001ngy/g-wet 1993
<0.001ng/g-wet 1994
<0.01ppm 1974

<0.1ppb 1974

ACGIH

ADI
0.0001mg/kg/

TWA 0.25mg/m’  *2

*12

*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/




