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Nitrous oxide Dinitrogen monoxide Hyponitrous acid anhydride

CAS 010024-97-2
N20
44.01
0 101.3 kPa 1000 ml
196 g
1 25 1.06 mg/g
1
198 g 85¢
N20 N20 17 457 mglg
N20 1.06 mg/g 276 5.63 mglg
5 28
5
6 F344/DuCrj  Fischer 4
0 5 10 15 g/kg 0 29.80 59.60
89.40 mg/kg 5

37)



15 g/kg

1 2
1 15 2
5 10 15 g/kg 98 88
76% 90 89 82%
5 glkg 1 10 15 g/kg
3 15 g/kg 2
5 g/kg 1 10 15 g/kg
3 5 10 15 g/kg
3
15 g/kg 1
10 g/kg 15 g/kg
2
28 10 g/kg
28
6 F344/DuCrj  Fischer 6
0 25 5 10 g/kg 0 16.8 336
67.1 mg/kg
28
38)
1
10 g/kg
10 g/kg
10 g/kg
10 gkg
10 g/kg



10 g/kg

5 g/kg
5 10 g/kg
10 g/kg
5 10 g/kg
10 g/kg
10 g/kg / 67.1 mg/kg

0.1 mi/kg /min

pH
14
12 25%
60% 21%
60%
1
40)
0.5 50 50%
9
43)
LEW/f Ma 20% 20%

10 g/kg

10 gkg

10 g/kg

10 g/kg

NOAEL
/

30

21% 54%
19%

60%

60%



35

44), 45)
50% 2 6
5 11
70% 24 9
54
3 Swiss-Webster 10 40% 1 4
78 40% 5%
47)
TA98 TA100 “®
CHO 49)
V79 8-
50)
15%
Bi2
10)
Sprague-Dawley Long-Evans
20% 10%
DNA DNA
Long-Evans Long-Evans
RNA DNA
51)
80% 20% 2 4 6
5 6
“ " intoxicated
4 6

108
46)

80%

70%
RNA



80% 20%

54)

10 40% 60%

55)

57)

585.5 mg/kg

671 mgkg 25 87

80% 20%

57)

52)

53)

45

167.3  585.5 mg/kg

70% 30%

20

50%
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in vitro 37 1

1.03 40% 60%
10
25
60)
15 N
10 20% in vitro
61)
60 45
10)
41)
30 35%

300

42)

59)

1.06

05
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JECFA 12)
29 JECFA
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FDA
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0.02 0.04 mg/kg /

2003



30%

a),0)

0006 00l1mgkg /

9) 2001 p.209-210.

10) 9

11) WHO 1978. Evaluation of certain food additives and contaminants; WHO Technical
Report Series 631 Twenty-second Report of the Joint FAO/WHO Expert Committee
on Food Additives.

12) WHO 1986. Evaluation of certain food additives and contaminants; WHO Technical
Report Series 733 Twenty-ninth Report of the Joint FAO/WHO Expert Committee on
Food Additives.

13) Joint FAO/WHO expert committee on food additives 2000, 55" meeting, Summary
and conclusions.

15) 21 CFR Ch. | (4-1-2001 Edition) Food and Drug Administration, 8184.1545,
§173.345, §173.360.

17) Officia Journal of the European Communities 1995 L61 Volume 38.

25) GAS DATA BOOK 6th Edition, Matheson Gas Products (1980) 550-555.

30)

2003 7
37) 5
0029 2000 9
38) 28
0109 2001 8

39) Roberts MW, Mathiesen KA, Ho HS, Wolfe BM. Cardiopulmonary responses to
intravenous infusion of soluble and relatively insoluble gases. Surg. Endosc. (1997)
11: 341-346.

40) Parbrook GD. Leucopenic effects of prolonged nitrous oxide treatment. Brit. J.
Anaesth. (1967) 39: 119-127.

41)

42) Ruben H. Nitrous oxide analgesia in dentistry: its use during 15 years in Denmark.
Br. Dent. J. (1972) 132: 195-196.



43) Mazze RI, Wilson Al, Rice SA, Baden JM. Reproduction and fetal development in
mice chronically exposed to nitrous oxide. Teratology (1982) 26: 11-16.

44) Kripke BJ, Kelman AD, Shah NK, Baogh K, Handler AH. Testicular reaction to
prolonged exposure to nitrous oxide. Anesthesiology (1976) 44: 104-113.

45) Kripke BJ, Sherwin RP. Nitrogen dioxide exposure - Influence on rat testes. Anesth.
Analg. (1984) 63: 526-528.

46) Shepard TH, Fink BR. Teratogenic activity of nitrous oxide in rats. Toxicity Anesth.
Proc. Res. Symp. (1967) 308-323.

47) Baden JM, Kundomal YR, Luttropp ME Jr, Mazze RI, Kosek JC. Carcinogen
bioassay of nitrous oxide in mice. Anesthesiology (1986) 64: 747-750.

48) Baden JM, Monk SJ. Mutagenicity and toxicity studies with high pressure nitrous
oxide. Toxicol. Lett. (1981) 7: 259-262.

49) White AE, Takehisa S, Eger EI 2% Wolff S, Stevens WC. Sister chromatid
exchanges induced by inhaled anesthetics. Anesthetiology (1979) 50: 426-430.

50) Sturrock J. Lack of mutagenic effect of halothane or chloroform on cultured cells
using the azaguanine test system. Br. J. Anaesth. (1977) 49: 207-210.

51) Green CD. The effect of N-O on ribonucleic and deoxyribonucleic acid content of rat
bone marrow and thymus. Toxicity Anesth., Proc. Res. Symp. (1968) 1967: 114-122.

52) Green CD, Eastwood DW. Effect of nitrous oxide inhalation on hemopoiesis in rats.
Anesthesiology (1963) 24: 341-345.

53) Eastwood DW, Green CD, Lambdin MA, Gardner R. Effect of nitrous oxide on the
white-cell count in leukemia. New Engl. J. Med. (1963) 268: 297-299.

54) Bloch M. Some systemic effects of nitrous oxide. Brit. J. Anaesthesia (1963) 35:
631-639.

55) Eisde JH, Smith NT. Cardiovascular effects of 40 percent nitrous oxide in man.
Anesth. Analg. (1972) 51: 956-963.

56) Wagner SA, Clark MA, Wesche DL, Doedens DJ, Lloyd AW. Asphyxial deaths
from the recreational use of nitrous oxide. J. Forensic. Sci. (1992) 37: 1008-1015.

57) : (1958)
7. 273-277.

58)

(1959) 33: 1522-1528.

59) Kety SS, Harmel MH, Broomell HT, Rhode CB. The solubility of nitrous oxide in
blood and brain. J. Biol. Chem. (1948) 173: 487-496.

60) Blechner JN, Makowski EL, Cotter JR, Meschia G, Barron DH. Nitrous oxide
transfer from mother to fetus in sheep and goats. Am. J. Obstet. Gynecol. (1969) 105:
368-373.

61) Hong K, Trudell JR, O'Neil JR, Cohen EN. Metabolism of nitrous oxide by human

-10 -



and rat intestinal contents. Anesthesiology (1980) 52: 16-19.
62) Federal Register Vol.47 No0.191 Friday October 1 1982  Proposed Rules
a)

b)

2004 5 12
c)

-11 -



N20

1
N20
(mg/kg )2 No.
5 1 g 0 5 10 15|15 gkg 4 37
g’kg
5 10 15 gkg
0 29.8 1 3 3
50.6 894
30 6 0.1 mi/kg/min pH CO2(39
CO2
28 1 6 0 25 5 10 38
g’kg
0 16.8 N20
226 67.1 N20
NOAEL 67.1 mg/kg
14 12 25% 60%N20|N20 40
1 2
60%: 502.0
0.5 50 50% 43
6-15 761 N20 4 /
35 4-5 20%N20 44
20%02 60%N:2
167.3
50%N20 N20 46
2-6 105 2 L/min
418.3
511 70%N20  30%0:2 9 108
108 24 54
9 585.5 54 51
78 75-91 10 40%N20 40%N20 5% 47
4 / 5 1/
N20 4 6 48
40 TA98 0.5-6
TA100
75%N20 1IMAC 49
1 24 75%N20
SCE
75%N20 50
24
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1
N20
(malkg )2 No.
300 15 12
30-35%N20
8 SD 70%N20 Long-Evans 51
SD 8
Long- 17 585.5 SD RNA DNA
Evans 13 Long-Evans
Long RNA RNA/DNA
-Evans
14
18
2 4 33|80%N20 20%0:2 2 52
24| 5855 6
6 32|80%N20 20%0:2 53
25
2 N20
25-30 72%N20 54
5 L/min
28%02 2 L/miin
21-28 10 40%N20 BCG 55
40%N 2
60%02 30 45
6 / BCG
334.6
*1 N0
*2 N20 70-80% 585.5 mg/kg
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N20

1
N20
(mg/kg )2 No.
20-45 5 80%N20 20%0:2 57
585.5 50% 5
15-240 14 75%N20 58
10
40 100 ml
2 7 40%N20  60%0:2 59
in N20 10
vitro
20-30 40 50%N:20 60
5 N20
5-20
16 [**NIN20 61
0 5 10 20% N20 N2
Oz 07]
in
vitro
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