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Marshall & Owens 1954 “27 _ Butler 1948 4428

250 mg 1 3

500 1000 mg
2000 mg Gilman et al. 1991 30
40 mg/kg Lambert et al. 1990
CT EEG ECG

32 80 mg/kg Silver & Steir

1971 100 mg/kg Farber & Abramow 1985

EEG
1 Silver & Steir 1971 32 80 mg/kg
12 2
96 mg/kg
Nordenberg et al. 1971, Farber & Abramow 1985,
Hirsch & Zauder 1986 32 mg/kg 70 kg 2240 mg
Lambert et al. 1990
40 mg/kg 33
mg/kg 1035 mg
135mg
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van Heijst
et al. 1977 Gilman et al. 1991 Sanders et al. 1982
1 g/kg 1
fixed cutaneous eruptions Milleretal.
1966 57 500 mg
"Fixed" 1878
Almeyda &
Levantine 1972
in vitro
LDs, 1265 1442 mg/kg
Sanders 1982 42 LDs,
285 mg/kg 479 mg/kg Goldenthal 1971

44W2-10



10 Sprague-Dawley
13
200 ppm
AH
ALDH
NOEL 20 ppm

1.89 mg/kg /

Sprague-Dawley

24, 48, 96, 168mg/kg /

2400 mg/L

Daniel et al. 1992b

CD-1

(44)

0.2 2 20 200 ppm
Poon et al., 2002
200 ppm
ALDH
2 ppm
2.53 mg/kg /
300 600 1200 2400 mg/L
90
1200 2400 mg/L 10
1200 mg/L
NOAEL  96mg/kg
144 mg/Kkg / 14
14.4 mg/kg /
LDH
SGPT BUN

Sanders et al. 1982
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WHO NOAEL  14.4 mg/kg / WHO 1996
140 70 700 mg/L 90
18 173 mg/kg / 16 160 mg/kg /
90 700 mg/L
LDH SGOT

Sanders et al.
1982
LOAEL 16 mg/kg /
EPA(2000)

NOAEL  16mg/kg / LOAEL  160mg/kg /

B6C3FI 1 40 , 0 1g/L O 166 mg/kg /

104 2

Daniel et al. 1992a #W>-1!

CD-1 21.3 204.8 mg/kg

Kallman et al. 1984 WHO
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NOAEL  21.3 mg/kg /

in vitro
EHC IPCS
Salmonella typhimurium TA100
TA98 Waskell 1978 TA1535 Bignami et al. 1980
Waskell 1978, Haworth et al. 1983, Giller et al. 1995 Tk
Harrington-Brock et al. 1998 Keller & Heck
DNA-

Keller & Heck 1988
in vitro
Bronzetti et al. 1984, Crebelli et al. 1985, Sora & Carbone 1987, Furnus
et al. 1990, Vagnarelli et al. 1990, Natarajan 1993, Warr et al. 1993, Shrana et

al. 1993, Lynch & Parry 1993, Ferguson et al. 1993

in vivo
in vivo in
vivo
Russo & Levis 1992 2
Allen et al. 1994,
Nutley et al. 1996
Russo et al. 1992 in vivo Xu
& Adler 1990, Adler 1993

Mailhes et al. 1993
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B6C3F,
15 B6C3F,
48 92
8 3 3
40%
2 B6C3F, 40

71%

Daniel et al. 1992a

Rijhsinghani et al. 1986

Daniel

B6C3F,

Sprague-Dawley 50
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20 25 5 10 mg/kg

Rijhsinghani et al. 1986 10 mg/kg

25%

1g/L 166 mg/kg / 104

Rijhsinghani

Rijhsinghani

Vesselinovich et al. 1974

Daniel et al. 1992a

15 45 135mg/kg /

128



135 mg/kg

Leuschner and Beuscher, 1998

B6C3F,

/

George et al. 2000, NTP 2000a, b

F344

F344 78

B6C3F, 72

George et al. 2000

B6C3F,
A
100 mg/kg 5

B
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0 120 580 2510mg/L 7.4 37.4 162.6mg/kg /
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24
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5 2
2
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International Agency for Research on Cancer (1ARC)
IARC 1995

Groop3( )

Joint Expert committee on food Additives (JECFA ) Monographs and Evaluations

WHO
invitro
DNA
90
LOAEL 16 mg/kg/day Sanders et al. 1982 1.6 p g/kg TDI
LOAEL 10,000 100
10 NOAEL LOAEL 10
DI 20% 10y g/L
13
Poon et al. 2002 NOAEL
1.89 mg/kg/day 1,000 100
10 701 1.89 u g/kg/day
TDI 20% 60 kg 1 2L
10 g/L 1996

13
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US EPA
Integrated Risk Information System (IRIS )

RfD
*
Critical Effect UF MF RTD
NOAEL: None 100 1 0.1
LOAEL: 10.7 mg/kg-day LOAEL 10 mg/kg-day
X 10
Goodman & Gilman 1985
*LOAEL 250 mg 1 3 750 mg
70 kg
EPA 1986 C

EPA 1996
shows suggestive evidence of human
carcinogenicity
WHO
Sanders et al., 1982
LOAEL 16 mg/kg /
3000( 100 LOAEL
30 ) TDI  0.0053 mg/kg /
90
Daniel et al., 1992 NOAEL 96 /Kg /
0, 0.02,
0.19, 1.89, 19.76 mg/kg / 0, 0.03, 0.24, 2.53, 23.57 mg/kg
/ Poon et al ., 2002

ALDH

14
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NOEL 1.89 mg/kg / 2.53 mg/kg

NOEL Daniel 1992 NOAEL

ALDH

NOAEL
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NOAEL LOAEL TDI
(mg/kg /) (M 9/kg /)
90 16 10x 10x 10x 10 1.6
( X X
Sanders et :
LOAEL )
al. 1982
1.89 10x 10x 10 1.89
( x
x )
Poon et al., 2002
10.7 1(0X 10 100(Rfd)
x LOAEL )
Goodman & Gilman
1985
16 10x 10x 10x 3 5.3

Sanders et al. 1982

16

X

( X

x LOAEL

)



Sanders et al. 1982 LOAEL

Poon et al ., 2002

NOAEL

NOAEL 1000 (10) (10)

TDI 1.89 p g/kg /

EPA 2000
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NOAEL LOAEL oI Dl UF
mg/kg/day | mg/kg/da
g/Kg/aay g/Kg/aay u a/kg
/
1 1 3 - 10.7 107 100 | Goodman & Gi Iman 1985
(US/EPA)
2 13 1.89 18.9 1.89 1000 | Poon et al., 2002
(WHo3rd)
3 90 96 168 96 1000 | Daniel et al. 1992b
4 104 — 162.6 — 1626 100 | George et al. 2000
5 124 45 135 450 100 | Leuschner & Beuscher
1998
6 14 14.4 144 14.4 1000 | Sanders et al. 1982
90 - 16 1.6 10000 | Sanders et al. 1982
(WHO2nd)
7-2 5.3 3000
C )
8 104 - 166 @ 166 1000 | Daniel et al. 1992a
9 104 - 146.6 ° - 1466 100 | George et al. 2000
10 104 - 71.4 ¢ - 714 100 NTP 2000a,b
11 21.3 204 .8 213 100 | Kallman et al. 1984
a 166 mg/kg/day
13.5, 65, 146.6 mg/kg/day .
¢ 100mg/kg /  T71.4

18
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1.89 p g/kg /

Poon et al.,2002

1.89 mg/kg /

1000 X X

19



10

11

12

13

14

15

16

(44)

21611 Adler ID. 1993. Synopsis of the in vivo results obtained with the 10 known or

suspected aneugens tested in the CEC collaborative study. Mutation Research, 287(1):
131-137.

E21619  Allen JW, Collins BW, Evansky PA. 1994. Spermatid micronucleus analyses of
trichloroethylene and chloral hydrate effects in mice. Mutation Research, 323(1-2): 81-88.
E21620 Almeyda J and Levantine A . 1972. Cutaneous reactions to barbiturates, chloral
hydrate and its derivatives. The British Journal of Dermatology, 86: 313-316.

E21653  Bignami M, Conti G, Conti L et al. 1980. Mutagenicity of halogenated aliphatic
hydrocarbons in Salmonella typhimurium, Sreptomyces coelicolor and Aspergillus nidulans.
Chemico-Biological Interactions, 30: 9-23.

E21666  Brongzetti G, Galli A, Corsi C et al. 1984. Genetic and biochemical investigation on
chloral hydrate in vitro and in vivo. Mutation Research, 141: 19-22.

44Wz8  Bytler TC. 1948. The metabolic fate of chloral hydrate. Journal of Pharmacology and
Experimental Therapeutics, 92:49-58.

E216046 Crebelli R, Conti G, Conti L et al. 1985 Mutagenicity of trichloroethylene,
trichloroethanol and chloral hydrate in Aspergillus nidulans. Mutation Research, 155:
105-111.

E216160 Daniel FB, DeAngelo AB, Stober JA et al. 1992a Hepatocarcinogenicity of chloral
hydrate, 2-chloroacetaldehyde, and dichloroacetic acid in male B6C3F; mouse. Fundamental
and Applied Toxicology, 19: 159-168.

E216161 Daniel FB, Robinson M, Stober JA et al. 1992b. Ninety-day toxicity study of chloral
hydrate in the Sprague-Dawley rat. Drug and Chemical Toxicology, 15: 217-232.

E21619%  Farber B and Abramow A. 1985. Acute laryngeal edema due to chloral hydrate. Israel
Journal of Medical Sciences, 21; 858-859.

E216201  Ferguson LR, Morcombe P, Triggs CN. 1993. The size of cytokinesis-blocked
micronuclei in human peripheral blood lymphocytes as a measure of aneuploidy induction by
Set A compounds in the EEC trial. Mutation Research, 287(1): 101-112.

E216219  Eyrnus CC, Ulrich MA, Terreros MC et al. 1990. The induction of aneuploidy in
cultured Chinese hamster cells by propionaldehyde and chloral hydrate. Mutagenesis, 5:
323-326.

E21622%2 George MH, Kilburn S, Moore T et al. 2000. The carcinogenicity of chloral hydrate
administered in the drinking water to the male B6C3F; mouse and F344/N rat. Toxicologic
Pathology, 28(4):610-8.

E216226 Gessner PK and Cabana BE. 1970. A study of the interaction of the hypnotic effects
and of the toxic effects of chloral hydrate and ethanol. Journal of Pharmacology and
Experimental Therapeutics, 174: 247-259.

E216221 Giller S, Le Curieux F, Gauthier L et al. 1995. Genotoxicity assay of chloral hydrate
and chloropicrine. Mutation Research, 348: 147-152.

20



17

17a

18

19

20

21

23

24

(44)

E2162%0  Gilman AG, Rall TW, Neis AS et al. 1991. Goodman and Gilman's pharmacological
basis of therapeutics, 8th ed. New York, Pergamon Press, pp 364-365.

44W210 - Goldenthal El. A compilation of LD50 values in newborn and adult animals. 1971.
Toxicology and applied pharmacol ogy, 18:185-207.

#“-17 Goodman LS and Gilman A. 1985. The pharmacological basis of therapeutics, 7th ed.
New York: The Macmillan Co.

E2162%6  Harrington-Brock K, Doerr CL, Moore MM. 1998. Mutagenicity of three disinfection
by-products: di- and trichloroacetic acid and chloral hydrate in L5178Y/TK+/--3.7.2C mouse
lymphoma cells. Mutation Research, 413: 265-276.

E2162732  Haworth S, Lawlor T, Mortelmans K et al. 1983. Salmonella mutagenicity test
results for 250 chemicals. Environmental Mutagenesis, 5: Suppl 1: 1-142.

E216288 Hijrsch IA and Zauder HL. 1986. Chloral hydrate: A potential cause of arrhythmias.
Anesthesia and Analgesia, 65: 691-692.

E216306 |ARC (International Agency for Research on Cancer) 1995. Chloral and chloral
hydrate. In: Dry cleaning, some chlorinated solvents and other industrial chemicals. IARC
Monographs on the evaluation of carcinogenic risks to humans. World Health Organization,
International Agency for Research on Cancer, Lyon, 63:245-269.

IRIS. 2000. U.S. Environmental Protection Agency, Integrated Risk Information System,
Chloral hydrate (CASRN 302-17-0). http://www.epa.gov/iris/subst/0304.htm, Toxicological
Review of Chloral hydrate. (EPA/635/R-00/006)

24-p AaWz14 Kallman MJ, Kaempf GL, Balster RL. Behavioral toxicity of chloral in mice:

25

25a

26

29

29a

31

32

33

34

an approach to evaluation. Neurobehavioral toxicology and teratology, 1992,19(2): 159-168.

E216336 Kaplan HL, Forney RB, Hughes FW et al. 1967. Chloral hydrate and alcohol
metabolism in human subjects. Journal of Forensic Sciences, 12: 295-304.

E216343  Kawamoto T, Hobara T, Kobayashi H. et al. 1987. The metabolic ratio as a function
of chloral hydrate dose and intracellular redox as a function of chloral hydrate dose and
intracellular redox state in the perfused rat liver. Pharmacology & Toxicology, 60: 325-329.

E2163%6  Keller DA and Heck HD. 1988. Mechanistic studies on chloral toxicity: relationship
to trichloroethylene carcinogenesis. Toxicology Letters, 42: 183-191.

E216405 | ambert GH, Muraskas J, Anderson CL et al. 1990. Direct hyperbilirubinemia
associated with chloral hydrate administration in the newborn. Pediatrics, 86: 277-281.

4N-SI7 | euschner J and Beuscher N. 1998. Studies on the mutagenic and carcinogenic

potential of chloral hydrate. Arzneimittelforschung, 48(10): 961-968.

E2164%5 | ynch AM and Parry JM. 1993. The cytochalasin-B micronucleus/kinetochore assay
in vitro: Studies with 10 suspected aneugens. Mutation Research, 287(1): 71-86.

E2164%5  Mailhes JB, Aardema MJ, Marchetti F. 1993. Investigation of aneuploidy induction in
mouse oocytes following exposure to vinblastine-sulfate, pyrimethamine, diethylstilbestrol, or
chloral hydrate. Environmental and Molecular Mutagenesis, 22(2): 107-114.

4W27 Marshall EK & Owens AH. 1954. Absorption, excretion and metabolic fate of chloral
hydrate and trichloroethanol. Bulletin of the Johns Hopkins Hospital. 95:1-18.

E2164%3 Miller LH, Brownstein MH, Hyman AB. 1966. Fixed eruption due to chloral hydrate.

21



35

36

37

38

39

39a

40

41

45

47

48

49

49a

50

(44)

Archives of Dermatol ogy, 94: 60-61.

E216527 Natargjan AT, Duivenvoorden WC, Meijers M et al. 1993. Induction of mitotic
aneuploidy using Chinese hamster primary embryonic cells: Test results of 10 chemicals.
Mutation Research, 287(1): 47-56.

E216539 Nordenberg A, Delisle G, Izukawa T. 1971. Cardiac arrhythmia in a child due to
chloral hydrate ingestion. Pediatrics, 47: 134-135.

E21654a NTP 2000a Toxicology and carcinogenesis studies of chloral hydrate in B6C3F,
mice (gavage studies). Research Triangle Park, North Carolina, US department of Health and
Human Services, National Toxicology Program (NTP-TR-502).

E216-544 NTP 2000b. Toxicology and carcinogenesis studies of chloral hydrate (ad libitum and
dietary controlled) in male B6C3F; mice (gavage study). Research Triangle Park, North
Carolina, US department of Health and Human Services, National Toxicology Program
(NTP-TR-503).

E2165%8 Nutley EV, Tcheong AC, Allen JW et al. 1996. Micronuclei induced in round
spermatids of mice after stem-cell treatment with chloral hydrate: Evaluations with
centromeric DNA probes and kinetochore antibodies. Environmental and Molecular
Mutagenesis, 28(2): 80-89.

Aawsdraft-1 Poon R, Nakai J, Yagminas A et al. 2002. Subchronic toxicity of chloral hydrate
on rats: adrinking water study. Journal of Applied Toxicology, 22(4): 227-36.

E216602  Rijhsinghani KS, Abrahams C, Swerdlow MA et al. 1986. Induction of neoplastic
lesions in the livers of C57BL x C3HF; mice by chloral hydrate. Cancer Detection and
Prevention, 9: 279-288.

E216617 Russo A and Levis AG .1992. Detection of aneuploidy in male germ cells of mice by
means of a meiotic micronucleus assay. Mutation Research, 281(3): 187-191.

E216619 Russo A, Stocco A, Majone F. 1992. Identification of kinetochore-containing
(CREST+) micronuclei in mouse bone marrow erythrocytes. Mutagenesis, 5(3): 195-197.

E216628,44W29  sanders VM, Kauffmann BM, White KL et al. 1982. Toxicology of chloral
hydrate in the mouse. Environmental Health Perspectives, 44: 137-146.

E216632 ghrana I, Di Sibio A, Lomi A et al. 1993. C-mitosis and numerical chromosome
aberration analyses in human lymphocytes: 10 known or suspected spindle poisons. Mutation
Research. 287(1): 57-70.

E216643  Sellers EM, Lang M, Koch-Weser J et al. 1972. Interaction of chloral hydrate and
ethanol in man: I. Metabolism. Clinical Pharmacology and Therapeutics, 13: 37-49.

E216659 gjlver W and Stier M .1971. Cardiac arrhythmias from chloralhydrate. Pediatrics,
48(2): 332-333.

E216680 gora S and Carbone MJ. 1987. Chloral hydrate, methylmercury hydroxide and
ethidium bromide affect chromosomal segregation during meiosis of Saccharomyces
cerevisiae. Mutation Research, 190: 13-17.

E2166%  gtenner RD, Merdink JL, Templin MV et al. 1996. Enterohepatic recirculation of
trichloroethanol glucuronide as a significant source of trichloroacetic acid in the metabolism
of trichloroethylene. Drug Metabolism and Disposition, 25: 529-535.

E216753 \Jagnarelli P, De Sario A, De Carli L. 1990. Aneuploidy induced by chloral hydrate

22



51

52

53

54

55

56

59

60

61

(44)

detected in b human lymphocytes with Y 97 probe. Mutagenesis, 5: 591-592.

E216757 yian Heijst AN, Zimmerman AN, Pikaar SA. 1977. [Chloral hydrate - the forgotten
poison.] Nederlands Tijdschrift Voor Geneeskunde 121(40): 1537-1539 (in Dutch).

E216764 \Jesselinovitch SD, Rao KV, Mihailovich N et al. 1974. Development of broad
spectrum of tumors by ethylnitrosourea in mice and the modifying role of age, sex and strain.
Cancer Research, 34: 2530-2538.

E216772 \Narr TJ, Parry EM, Parry JM. 1993. A comparison of two in vivo mammalian cell
cytogenetic assays for the detection of mitotic aneuploidy using 10 known or suspected
aneugens. Mutation Research, 287(1): 29-46.

E216774 \Waskell L. 1978. A study of the mutagenicity of anesthetics and their metabolites.
Mutation Research, 57: 141-153.

WHO 1996. Guidelines for drinking water quality, second edition

WHO 2003. Guidelines for drinking water quality, third edition, draft guidelines. Chapter 8:
Chemical aspects. Chloral hydrate (trichloroacetal dehyde).

E216802 %y W and Adler ID. 1990. Clastogenic effects of known and suspect spindle poisons
studied by chromosome analysis in mouse bone marrow cells. Mutagenesis, 5(4): 371-374.

2003.

WHO/IPCS(1999) Environmental Health Criteria (EHC) Monographs. DISINFECTANTS
AND DISINFECTANT BY-PRODUCTS, Environmental Health Criteria 216

23



	水質基準の見直しの際の資料（厚生労働省 2003）を基にその概要を整理した。
	１．物質特定情報
	２．物理化学的性状
	４．現行規制等
	Ⅱ．毒性に関する科学的知見
	１．体内動態及び代謝
	２．ヒトへの影響
	３．実験動物及びin vitro試験系での影響
	（１）急性毒性試験
	（２）短期毒性試験
	（３）長期毒性試験
	（４）生殖・発生毒性試験
	（５）遺伝毒性試験
	（６）発がん性試験

	Ⅲ．国際機関等の評価
	（２）第３版ドラフト（２００３年）


