Q K
- ERFRUSYFOBABTHETIZS v MEEEIC &S "NZSBEREILER 0.5,
10 BU 20%BE R &) ORBZE in viro TRELEHEBR. BREYICLYERIL
BEREFEBERICER SN, COFEEE. BRREZLTFSEMHENEE. 1
AMEFICEIYBEETENS L EFHEERICEIRBBZOTATHL b,
COHERBIEERRBEIBABEDRIZEID I EShTWVS?,

@ it

T5%BEEEERD 60 PRRA L FhIZEHEC 45 DEOHEHBREIZSLT., ML
MAOSEIFHFEMAIBEES T CITERBITELD CGERED) LRANLIZTAR 1=,
RADMREZZ =6, BREHRAOMNIZEITA25EFAEBIZTMNBEA, BmAD
OB EMFROMBTEMYEC(RY.,. ORAEBICLLVEHTIIEILICE
FES & Sh T3,

7) EFIZBITAERARRE
® EEKIZB T AEREER

BARICENT, EREERIT. M5, BERTEIERABRRUSRE 1 #
DEFEMTRAMEEL LTHERASIATEY. TORMERE LT, EmasE
E (BRRCPM/MROFBELE) PES - EHRUREEZESENZBTLATNS
M. TOEEITRATH S,

T2V T. EREBEIZESTSHEBEELL T 30 ~ 35%DHEHEILE
FZERALEHN 300 BHIZOVWTHELERE SN, BEITREFERIEIALHN
ThofzEHRESh TS,

@ ELEBIZEET o3kE

BECZROIAICAL., RTAIBATHRESKTLSA., ELBRICKSRET
HERIZLE10NEL,. TNEDOERARERLEBRARRUARUKAS v T4
)—LAFYy—Cy—Z2AUE30OTHY . KR4y T2 —LEIZKBEH
DEMDREFZRYS:5HEVEDT ETHBY,

6 EEFHEFIIHEIT LM

1) JECFA [Z& T 5 3FE>

F£2E® JECFA ITB T, BRELEZROEUZEICOVWTLERICHT-
YHESIhTWEH., EEHNROLNLIHE GRE) &, =7V —ILESHIC
JYUYBRIZONTHE (BE) FYEEMIKREVWESh, BEEEERDOES
FELTOER~ADFERAIL NAcceptable] LEFFHlEINTLVS,

10



2) XE FDA T8I+ 5 E?
KE FDA [, 1982 £ O Federal Register ICEWLTUTO L S ITFHE L TLV 5,
BRLZZRILBHNZEGCRATHY . AV TRBENEZZ &
ERTIMIIFLAELGD, BRIELERICBESN-EVEFEHIEIHEBA
B, BABREICE > TEREINEEDETTHS, CASDOBREZE FOR
BENTHEREFIEEC. BRICHENLUE-EBLEZOERZICNET LS
EIXR#EETHS, RAICKLBRIEEZROSUHMREH LN, TOREIIRE
Eh-BREBEOHEERELLERS EIEEIMNIZKREL,
FEALEDIKEBRELTESNBAEINOIM. XIXESH®., BF5<#kK
BT 5, HRECPOENBEZNEE LEEZHAE TR, B3 B L HFERE
CRESNKBE. EEERERLEN, BELARCERICEZOERICE
ALFE-3dDTIEGEM T, ~
BFRELEZBRDSPBEFRASATVIEEXEIF[/ETHINLIEET. MES
HPOAEVHEOEHFE LTEREINLGEE. HEEE~DBERERELESA
BRGEREZRET 5 AFaEaFmRITGL,
BREERICEAIIETCOAFARLGERZTML R, HITD GRAS
BEICERITAZL,

7 —HEREOHHE

KEIZET52EBMEBEREERA v T U—L (RA vy THU—LE) OEBE
EEEIL 2003 FIT 43389 t THYY, KEIZBITEH5—A&HYDKRAy THY—L
HPRVV—LO—RBERZEG 68 mgkgREB/BLEHINS, BRIELEED KA v
T ) —Lh&E1E2.76 ~ 5.63 mg/g E SN TULNEO90 = L, REIZEITS
BELZERD—BEREL 002 ~ 0.04 mgkg AE/B EEEIR TS,

T, ERICEECRZOBHAEICIIBRNLEBLEZ LN, XERUE
AERIZETSVY—LEESE (2003 F) ITETDCERENDEXEETDHL. B
NEIZETA2ERILEREEARA v TV U—LOEREIX. XEOH 30%L Y
PLPIWEQLEESINDI DD b, EXEICTETERA Y T2 ) — LBk
DEBRILZEZEO—BEREE. 0.006 ~ 001 mghkg RB/BZBIHLVWEETSH
%,

EMOHEBELEY Y —LRICEEFRTCVWSIEEREIEERIT., BRI EHIZRAIC
REFPIZHBLTWC =, ZEROERERFLIUDPLGRELEEILRS, -
L. FROUV—LAKRYDLGCGEDLE HHBShEZRIKRY U —LhOERIL
BREBEENELEI LML, BEIV—LEZERTHEL55y—ATHE., £
AHELYEROERENSCLLSTEELEHLID. FIANERATHAER
hhd,

11



8 FHmHR

BRIEZRICOVT., Son-EHBREFIRABREICLS3000FL
b&f&U~ﬁD&5L$6%®ﬁmthDéﬁs?DTEWLE &. A
LEZBLTEKRRNIZBRMETASIZEFEFEAETVWLIODEEZ LA, Sy i
A 28 Efﬁﬁﬁfxﬂ?x%Eﬁgﬁ@?*%l BWTH, REHERBET DM
BEOEUHFEIIBHONATULAEL, £ £RICE>THBBE LR IEE
ﬁﬁ%ﬁ?%k@%i%hTsWl%%t$éﬂﬁﬁﬁhfﬁﬁhﬁ%%b6
NTWEL, EMIHEWLWTEH, EERAPFITEVT, RARBELLTH D
LEMTEMBELOKRE | HICTEEBNTHRMIZBWLWLA, FLHEED
HEATEEHBRICE<AVLLOATEY . EHEETOFERRRICBLTHLEE
TREFMERIEIEDOLNATLWEWLEORENH D,

AYPEOHAERE SN TWAFERAZICEODCHEERNETEEIZENITH
U, RABRBICL2HYHEBRBERUVE MIBT3EERS B TOFERARRS
CEVWTEENRBOLOISEE (BRE) BELRFIREFEHLTLS,

JECFA Tlk, 29 HOERIZEWT, ZEFPROLNIHE GEE) 1. x
FUYV—ILERFICLYBRIZTHEBTIE (BE) LYEIHMIZBSVESTA, K
MEOEHIELTOELRADHERIT TAcceptablel EFEEIhTLNS,

UEMS, BEIELBRZABHRU / XITEDEEHOTI 7V —ILEAY M
I8 (RAv TV U—LE) IZHEMYE L TEDIZERTIBYISE LTI,
ZEHRICBRENGEWNEEZION, ADIZRET I HEMNTWLETML =,

THE. BRIELEROEEEREEZTET S L. BEEOFERAZICELLELAY
BOEREENE. AYEORFETERICIEIENVEELEEZ D,

(51 Ax]

1) 21 CFR Ch. T (4-1-2001 Edition) Food and Drug Administration, §184.1545,
§173.345, §173.360.

2) Official Journal of the European Communities 1995 L61 Volume 38.

NETEHREBXRERA HMEZIZABRAETEHSHE 2001 F  p209-210.

4) 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.

5) 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.

6) Joint FAO/WHO expert committee on food additives 2000, 55" meeting, Summary

and conclusions.

12



7y HBASHAESERNPZHRT HBBREZEROS Y FZ2AVVE S BERER
EEtAE GIRES 0029 ZBRMEES 200598 _

8) HASUHAMEEHPHEF BRELEROS Y FEMAV: 28 BEARE
BREEUHHER (HBES 0109) BHRBEE 2001 %88

9) Lewis SC, Lynch JR, Nikiforov Al. A new approach to deriving community
exposure guideline from “no-observed-adverse-effect-levels”. Regul. Toxicol.
Pharmacol. (1990) 11: 314-330. .

10) 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.

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

12) Healy CE, Drown DB, Sharma RP. Short term toxicity of nitrous oxide on the
immune, hemopoietic, and endocrine systems in CD-1 mice. Toxicol. Ind Health.
(1990) 6: 57-70.

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

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

15) Kripke BJ, Sherwin RP. Nitrogen dioxide exposure - Influence on rat testes. Anesth.
Analg. (1984) 63: 526-528. 7

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

17) Mazze RI, Wilson Al, Rice SA, Baden JM. Reproduction and fatal development in
rats exposed to nitrous oxide. Teratology. (1984) 30: 259-265.

18) Vieira E, Cleaton-Jones P, Moyes D. Effects of low intermittent concentrations of
nitrous oxide on the developing rat fetus. Br. J. Anaesth. (1983) 55: 67-69.

19) Vieira E, Cleaton-Jones P, Austin JC, Moyes DG, Shaw R. Effects of low
concentrations of nitrous oxide on rat fetuses. Anesth. Analg. (1980) 59: 175-177.

20) Vieira E. Effect of the chronic administration of nitrous oxide 0.5% to gravid rats.
Br. J. Anaesth. (1979) 51: 283-287.

21) Vieira E, Cleaton-Jones PE, Austin J, Fatti PL. Intermittent exposure of gravid rats
to 1% nitrous oxide and the effect on the postnatal growth of their offspring. S. Afr.
Med. J. (1978) 53: 106-108. '

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

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

13



24) White AE, Takehisa S, Eger EI 2%, Wolff S, Stevens WC. Sister chromatid
exchanges induced by inhaled anesthetics. 4nesthetiology (1979) 50: 426-430.

25) 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.

26) Yoshida H, Takaori M. Halothane induced chromosome aberration of human
lymphocyte. Kawasaki Med. J. (1979) 5: 171-176.

27) Szeles A. Effect of nitrous oxide on plant cell division the cytological side effect of
nitrous oxide treatment. Acta Biol. Szeged. (1983) 29: 23-32.

) Ty Py FITUEEE EVAROEREIBE FIMKR

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

30) 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.

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

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

33) 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.

3 EARBRR. FBRILEZRICEDIBRABBRICOVWTOEBRMME. A (1958)
7: 273-277.

35) EIFMR%E. ESORPEEREITIIEIKERICOVWTOME. #ELEE
RS (1959) 33: 1522-1528.

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

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

38) Hong K, Trudell JR, O'Neil JR, Cohen EN. Metabolism of nitrous oxide by human
and rat intestinal contents. Anesthesiology (1980) 52: 16-19.

39) FRFBIEHERARE 2H5HERH - XISHR HKAXE

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

41) 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.
42) Federal Register / Vol.47, No.191 ./ Friday, October 1, 1982 ./ Proposed Rules
43) ZXKRIT7 - 127 - TA KA KEIIETLIRA v IO —LESE

UOU—LEREDHEE (HAEH)

14



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

45) FA—TIEHBASH HARSEE KA v TIOU—-LZGEHLEBCE
[PICHBTIRRELERERVUFH SN AR/ v TH ) —LhIZEFE
NOBRILEREOER 2003F7HA

46) Fa—DIEKRASH HAREE K4y TV —LERBICHESH
HEMILZERICONT (2004F 5 A 12 8) _

47 ZRFET 7 -7 - T4 A&t BRIZEHZH ) —LEREBO#E
(EREFD

15



EELER (N0) OREMICHETIRBRER (x01)

BER B | RESRE (BE 3
BE| k5HR | tE o | kEE B N.0 % B & R B R [N
(mg/kg EFE)Y'D No.
5 A VAR &no 4 0. 5. 10, 15{15 gke BEB T, BEEK. REN|T.
) gkg (#97° J)-h|l~D 2 J— LOFRERH NI, 5
28) ghkg BEHU EIZBVWTERLENR
i 0. 29.8, 1. 3. 3 ic A GBIt 380l
59.6. 89.4) BB LI, REFENBETHEE
- BixHh bhiehot,
30 43 7 FEARPIER (6 0.1 mL/kg/min  |FEEHIX/A2< . MiE pH. fud CO:2(10
i 5 SE. LRE. EHBIRE. BERE
K CO: BEFELTILIIA LN
Mmote,
28 AR v b |EO |6 0. 2.5. 5. 10|EfHE, HAE. RRAEKVCOLEE|S
gkg (My7" 1)-A{EFHRBECBWTH LN EELL
X B58) i, 7V —LrDBBLEESN,
{0. 16.8. N2O LD EEZEZDNSEEIIRD
(i) 22.6. 67.1) bhiehoi,
(NOAEL : 67.1 mg/kg {&E/R)
¥ 114 B Z v b A 12 25%., 60%N.0 N0 BEIZ LY, AEIHEREALTAN
(1, 2:EmE) MERBEAFEICED L,
5 (25%: ¥
40,000)
Z 22X 3E|EryA |RA 6 50, 500, 5,000(5,000 ppm o 2 BEMRER V13 B[] 12
] ppm N0, 6 B|BRE T, FEEOHEL. ALKED
i3 BI/B. 5 B/ [|SFXRROLNE,
(500 ppm:
231)
o F RV R ON AFER (0.5, 5.0, S0%|HEoZHERE. FREIRE. BIEEEIZ|13
6-15 B 761 N0, 4B/ E |EERA LN o7,
HE A ER R (50%:
9 JA & 216,000)
RE3SBME|®HT v b |RA 4-5 20%N:20. FHREORTRERMIBOES. BF|14
20%0;, 60%N: |BOB LRI LT, 15
{108,000)
4 RS ' A N N £FR : [50%N0 RIBFELE., BRERORE - BREEMN|16
2-6 B [ 105 2 L/min wmEINE,
A {(592,457)
1% 5-11 B HTFR - 170%N20, 30%0: [$E8Rk 9 B ORE T, £7F8 108 fig
% (m5B1H 108 ( #%|24 B S4 UM LDORENRHY, 2D 54
J9 BB | (165888) Fidp 51 BliIREEOTESBETH -
3 ®h) 7
TR 9 H Zv b kA #3323 1075, 7.5. 25, |T5%TCHIBROEHE ORIXEEDB117
= 75%N20 m, BEEENRELREN, 25%T
24 B8 BASEE2RRD bR o,
lic3 (0.75%:
1,777)
PRSP VAL N 12 0.025. 0.05, 0.5% TR REMBE Y L, RIN|18
3 @R 0.1, 0.5%N20, [ELEHRHFFOBMOKEIL LD
6 BER/A. 5 B/,
i) |

16




HER Bt/ [R5 RE (RE X
fEAE WEHM | HRep | &k5E B N:0 B R & R B E R [
(mg/kg EE)?) No.
PR v b A 12 0.025. 0.05. 0.1% TR IBE OB RINEOEM|19
4 (19 Af 0.1%N20 EXREH LN,
B[RS Ty b |EA 12 0.5%N20 BIRE O, RREOEM, FHK(20
FE 1198 BE. BMREEOBLVEZENZDLH
& 7o
EHEERSE 1|Fv) A 8 1%, 6 BFR/B., | R IREORYD . 2EB{LERR|21
#H B F51~ 5 A/ BEPALUABRLEHL-L
28, B sHEROKFERIERED LN
~38 7=
¥ 178 R w2 |mA 75-91 10, 40%N20 40%RE T, S%WIRE DERE BB |22
P 4 BB, S B/|ALNi-mix, #EOEEIRALN
'y ;| Tehofc, BEORAERICHEERE
¥ (30,857) REDLN TR,
IVETUNEVEVAL 723 S1: M U I PO, N20 43 ; WENROSFEICBWNTHEREMIT23
40 B5fE TA98, 3V 0.5-6 &It RERoT,
TA100
4% an" =YV | Fe4==2" P[4 V%an" ~y 75%N20 kBB 452z (SCE) B E|24
& |1, 24 B3 (AS-DREEHE|av FRIILALN o,
B
& Av¥an” —vav|Fe==A" phl{/ran" ~y 75%Nz20 ERBEIIRI o7, 25
24 B5R8 AL |3
= HESFHRRE
ASPERSRRE |t b Y U |IRE ~ma g v |REAREOFRIDBDOLNIEL |26
i 738K N20:02 = 1: |7,
74: 25, N2O:
Q2 = 75: 25,
ra &y wBR
=99:1, EXR
SN B 0% THBIER, 0% TEMELT|28
HPIH B, KFEE 30 ~ 80%T
EERE, LOLER~OERTR
M. PER~OBMERIZL. 80%
TERBIIHE LV, K 15%8
- FIZEL, EH, ¥Z IV B RE
Hibic L 2 EMBEEEESERALN
T3,
B (2, 4, 6 B|7> 1  |F&A STER : 33|80%N20. 20%0:(5 H BIZ4&TE L TV =B D358 6129
i5) %5 .24 BEICEEL, BEH T, BENRE
FEL, BRESMERS. SMRK
VB OBL, KBEBHIERIIBTHIE
TTHEOERASER R LN,
6 A Fob o |BA #TEB : 32|80%N20, 20%0: | AMEREE A BEICH L, 25530
A #®5 25 ERFE%Z R, HMREASRCE
EMEIE LT,
PN B 7B | RA 2 7l N2O TR B Ek AR L,
&
N RERA |[BA 25-30 5 | 72%N:20 : BREO ADZ L, A FXTAT]3]
5 L/min, VEBRBRE LR X, BRI OE

28%02 : 2 L/miin

BT, BORBRDETHAL LN,

17




e B |RERE (BRE X
R BEUE | #ey  R5E|H N0 E & AR B R -
(mg/kg HE)?) No.
21-28 BR [REEERA [ERA 10 17 40%N20 ( F | LHEIET. BCG ({UHEHEEHM) 1£(32
¥ (UL X 40%N2) . | T, RYPAIFa—ATIVEEET
21 60%02, 30 ~ 45| 1X72 Vit 5.,
Y& 6 Y aNiiRs! DREIET. BCG & F, BRHIER
Ji:| B, piEnEET. POFRED
LR, M/ NIRRT URES
TR VWRER,
EBF9A E bk ®A 93005 | #RELLT 15 ERiIChZ2AEITBWT, BA|40
RER i 30-35%N:0 WX BEHEDRIERL,
8 B Sy b ERA SD : 70%N20 DNA S ENFEREL BELLLFED33
( SD. xf B (8 BR) L. Long-Evans % TIIgR T RNA
% Long- 17. &5 BENPELL LA LE,
Evans) 13
D Long
-Evans :
it * BB
14, #&5
18
*1 NNOBHEKA v 77 ) —r0BHREDRS
S RAICEARBRICTEHLTIHL. Lewis bORIDICESL EERRE
FEERLER (N20) OELMICHETIRBRER (F02)
ER ghingk X
fEEm| w5 | HRem | Bk (B BERE KRB REE [N
No.
20-45 53 e b DO 54 80%N20. 20%Q0: |RABEEIIKEICKIY Xt EEE|34
% (% TED 50%iXBARGEE 5 HLAIZ
A) RiX, BREBICEEESRKEN,
15-240 /3f {e b w®A 14 45 75%N20 WMARBEEZE»LRFE RN X, |35
I (FiF AR BINEIIBRENLR LT 5 4, B<
) TH 20 0FE TICRINIZIET L,
2 FER A4 X, N 7 40%N20, 60%02| 4 XIZBW T, W& P LERMT (36
v b (in NoO 43ERE 10 43 DU N CIEEIE
4y Vitro) L.
20-30 55F  [FEIR v VB (F| eV P |40, 50%N20 oM RHEM S SRIZICBITL|37
¥iil . BIR|-FvER|S. T. FEFRE UGS HRT O N0
Y X TR X 1 2 BEZIZITELL. 5% 25 HTE
A) BicELE,
16 BRI b bR UBRE ["NIN20, E MRS v MZBWT, BB |38
e v B 0. 5. 10, 20%|®#EIZLY N0 KL N2 KBRTEN
NED. 02 e ZOBTEMIZ., O BEL LT
v +iB ZimElEh, AHESICE-T
E il EE (in BEINT,
vitro)
60 43 T 75%N,0 PEMEASEE D L EBICH L kT |28
B : SERFEEITEY GERED) L~
it MITHD, B~DMRELSZ D
TRMICE T 2RFELAMCFRS,

18






