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NBREOEEM[ (2021) DIZFEEH

20214E 5 H18H
H A g S i R 2y
SRS T ARAES

7t b7ILTER (Acetaldehyde)
CH,CHO
[CAS No. 75-07-0]
RAHFHEE 10 ppm (18 mg/m?)
EBPAMRE F2¥HB

M2y =, BT VT R, ZFVTLTE R
(ethanal; acetic aldehyde; acetylaldehyde; ethylalde-
hyde; diethylacetyl)

RIRZIIHIEIC X 2 B EO .

1. YELENME LS TICAR

7 M T T e FidgF8E44.05 HTE0TS, EAT
101 kPa (20C), #1i202°C, Al —123C (ICSC), 5l
Kai—38C (ICSC), AR O M EH 2k (k)
T, KBIUOZL OEEREHNC L LHET Y.

FELLT, BEARETHAINLEERELF IV OEIE
B LTHASINSIZA, e DB B1T 2R
SR BAEHI, WA, mooH, B E LT, oA
DOPEHERELTHEVAT VT FOAEMLE LTHHH
ENTWD., HARIZB A4 ERIZHSS,500 v FET
ot Fl, WIE, ORE F—XhERRAMPI
biooN, FEELTBMEHSIN TS, FekTilRiE
WHCEL, ¥ T4 R LIHEMEINTBY, HARTDH
20065E 0 HF ) 2 OUF 5 HIWTREG~NRINT 5 Z & 258
DOENTWVAS., HOPRFTAREZOMIZHEENT
W5, DEIZ 72 b 7IVF e Fo#Ei, KA 2
WTTEFLyEARNL, LT La— TR
T2HENH LN, BERRET X FVKEDRIE S
Pk LT~ S, REIROIEKN & %2 - /2.
BAEO E WP EEHE TSV o 2B (7
A=) LTHEEINR TV,

2. IR, o, K#, BE Bt

T MTIVTR FIE, R, BAGE RIS
2. HWistar 77 MZ20mM 7 F 7 VFE K&
A Sml) F7223AEMN G m) EALLRE, 0,
5, 15, 305 I2MIIRB X OKRBEEIRILF O 7 & b 7T
v RZMEL. TPV FIZE2L b K25
DI END Z &, KIEIROMHERE ZIEF I 7% <
KEBFHHFCRBEINS 2 EBH LI ERY.
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L NDOKRT VT 4T 8% E kA B 8 SR
(0.1~0.8 ug/ml) 12 XML, BEFEEDI5~T70%H5EH
EEEER Y. HESD I v MZ25%DT R N T VTR
RAREEHRY 400 ml & 71 1 DZELFMNIC 1 1/min OFLHETH
ZAL SR 1 BRI AR L7 (R 1~20mM). 7%
b7V R (1,210 nmol/m/), JHlE& (55 nmol/
g), Bl (213 nmol/g), W& (183 nmol/g), -Lofifi (277
nmol/g), ‘HH&HH (345 nmol/g) 125045 L CTW7z2s, G
AR, MABRGREILE & HIHRITHE L.
¥/, TEMTAUTE FIZIEHOERZEEOMAPICH
WEEN, TOBEMIE 57 ue/l VS 600 ug/1° X IRH
PRI LTV 5.

RN EN =7 b T V7 Figdie»ricte L
TNAD KT X 7 V7 FKFER#E (ALDH)
X DA LS, RIS bR R &K
SEhsY. TR M7 VFE FOBLIZEE LTFT
Thhads, MKPLZDErOMBETLITLALY.
ALDH® 9%, I ba ¥y KUY 7IHEEST S ALDH2O Km
RIS, FEAWEERTH L. ALDH2IZITEIET
SRIMHE SN TBY, REREMEATE ALDH2™ 1 & AN
PR O ALDH2*2 SAFHE$ 5. H AR AN TR 40%H°
ALDH2* 2% BE L TW5. 2 O0BETRIELET S S
ENSEHM L LT, WO ALDH2* 1741, g
PED ALDH2*1/*2, ANEVED ALDH2* 2/ 205483 5. %
NZNOFEHMTOFEI b2 FY 75l ToO7 & b
7 Vv 7 e FACH# I % (nmol/min/mg protein) |,
ALDH2*2/* 2 CIlIM N9, ALDH2*1/°2131.2+02&
2.7%23, ALDH2*I/* 1 13123+1.7,£35.0=5.7 HE S
’CL‘Z)IZ’ 13)_

THFIZTE T IVTe FARER (0.5~5 %) Tk
NG L7250 T, Mrp Rk 7 M7 v T e Fosgk
HELTW ozl L5 7~10 mg/min TEH - HEit
Xh-eEZ 5N, Wistar 7 v MZ50% T N7V
F b FAKER 0.7 m/ (6.2 mmol) ZJEIENYRS L7295k
T, 4WRRICBWT, F4 T —F ViR (Thioether
concentration) ASFHATE DK 2,655 12WIML 72", M4 2
(mixed-breed dog) 6 PLIZT7+t k7 ILF & K 600 mg/kg 1k
E (49~109g) ZHEF 21— THh oKL L2EET,
HFEMPRIC X 2 IRONEETIRFO 7 b7 V7 Fid
ZEAERDONL o7 (FRE5500.02%Fi0H) .

3. EMCIHTBEE
3.1 SkEEE R

TR FTVTe RAEREE, & - BSOS Z5]
ERIL, RE~NORKEOBERICE AL &0
FlERzshs',

7 MTTE R 50 ppm X 15 min DEEFEIC LD, &%
BRI~ ORIEHNLRRD B hr o 7285, s (B
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Z12%) ©H B APEAH) (OIS
BRI (eye irritation) 2372, KA VIZBWT20A
OREFER B (20~3575% © IEBHH) 12, T hTUT
v F50ppmx4hr OMEFEIZ LY, T, ©F v, JEY
&, A, H - BORIBEIRZ &% & FR o 1L-18,
IL-6, IL-8, TNFa, MCP-1, Cox-1,2® mRNA 33|
JERHEREE DXEEBD Lo, L L, FBICRAS
NTHVR O M) % b3 2 158 % R0 Wi B A B
BB OIER % DI 2B (p=0.02) 25, 7O A% —
N=TFWA VDD OEROEEOWHEE % EE L
A DFERD A THIE L 72 & 2 A R B i % e i
B RERBDONL o727 1ANDBE (18~45
%) 4ATHIC 134 ppm X 30 min DMEFEIC X Y, SEDRE
DI EERIBGEIR %2 38 722 . 72, 200 ppm X 15 min ®
BRFEIC L D, —#EMEOREE DD b

T T NTe FOMFHREERICE D, S, S
H, Bz8, FREER, WEORIM, REXHk, MikIE, #Esh
BRI, FEC 7% ESH Sz,
3.2 EVEETE S FEHS AL

TEEFTIVTFE FEEZMEHLTW 2 T EERIZ1967
EH S 1972412 HF THAE L 72 9 Bl BRI 55 s i X
NTWa2Y RS EEONTUL 5 BIANA (R
FHHR), 2BNITERATH Y, o2 lixEB LK
BsATHL., b 9BlT TS CThHo 72, S84
BHEEICRE S 2108, BRI, RIS oS HUL IS
ENTniwn,
33 AR
AETMEEZITE N T AT FOL 7Y VA
XD EEZIHEFER I NS TV e MESNTY
B0 g PR b7V FIRAARIC L ) —E
(FEV)) 2920% MK N3 2iEE (PC20) DI,
LB 164 T 355 mg/ml, 7 LIV¥F—{PhRdBE434
T 67.6 mg/ml, f&H*MHAE194 TIE 80 mg/m/ TH -
72 oW, A7 T4 FS5laie/52 5 (2.5-80
mg/m/) TT7+t b7V TE FEROWIL 0.16 mi/53T
Hot:. LizdoT, THFTZVTFE FERE (25~80
mg/ml) OWARE, ZZRAFOWRED 80~2,560 mg/m’
AN T 5. BIRSNMEBEBEOT X T VT Fig
DA PI13#91,136 mg/m* (#9629 ppm), T LIV F—
P 5 g BB OBAT 391349 2,166 mg/m® (#1,200 ppm),
P ot BRI 1 2,560 mg/m® (9 1,418 ppm) IZXHIGT 5.
COFMFE IO HAARHADBEZ Z R L L
RO TO PC20DT £ M T IV T Nk %
e Lce 2h, HRTFIHMEI 286~692 ppm TdH - 7z
oI b, HANEBEI KRS E LY TiRT
£ b T VF e FIRALC X B PC20D MM IZ 293 ppm
TH Y, E 59 ppm ~HKAE 1,200 ppm & A=K
&) o7z, Takao HIZHAR AN BEZICRIILY /) —)
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A (10%D 7TV I —)V% 300m/:30g L% /) —) T
X BRI 24T\, FEV, 255 %L KT 2 B
ZEE L7z, KT H S ALDH2* 1/ 18ED519% (3/16),
ALDH2* 1/ 2T 2571% (10/14), ALDH2*2/* 2T %5100%
(2/2) TH-7=". Fujimura 5131040 7V 32— VIR
BSOS D B L 1680 7V 2 — Vit BUE S
EMHELELTTEMT VTR RIS 5 PC20%Z AL
72 TV — VRS PERE 21.0 mg/ml (EE 327 ppm™)
T, 7a— ViR (31.7 mg/ml (HEE500 ppm™))
CHAREBEIE 5727, SRS oWEE, TR TV
T FIZ & 258 REE ALDH2E R T-Z M 58 %
ZTHZEERT. BEANOERBOBREZICL ) AKR
R ENFIERENL I EHESHTWBHT, BE
PO A L2 HPHN TR0,

4. BT IHE
41 AVt

O LDk~ A T1,230mg/kg, 7 v I T 660
1,930 mg/kg, W A LCs x5 v b 4 KR T 13,100 ppm
(24 g/m’), 304 20,200 ppm (37 g/m’), NA A —4
e[ T 17,000 ppm (31 g/m’) Td - 727,

42 HiZVEENE

ICRYY AT M7 VT FO0, 180 ppmX3 hr/dX
5d WL ABEFEZER (48£191, 193IL) %4T-72. 180 ppm
BT~z a7 7 =Yo7 570 THIBEIEMEA11.2%
WA (%#E23-24P) L7zA%, WENERW KGRI X 0T
IZEIA SN h o722,

43 1EvE

MEHE Wistar 7 v PIZT7 R R T IVFE F2 0, 400,
1,000, 2,200, 5,000 ppm X 6 hr/d, 5 d/wk x4 wk W A B
FFEE (FHE10PL) %1772, 400 ppm DL b CHEMEE D
SR ZEYE, 1,000 ppm YL CHEARTE RS IIENHE], 2,200
ppm DL ETEMIEOBIEL, IR, FECROBINAE
Y (Wl

Mt Wistar v MIZ7E2 M7 VT FE 1) 0, 150,
500 ppmx6 hr/d, 5 d/wkx4 wk, 2) 0, 150, 500
ppm X WifE 6 hr (3 hr BE 8, 1.5 hr BE88) /d, 5d/wkx4
wk, 3) 0, 110, 500 ppmx Wi 6 hr (1.5 hrfRk 1k, 5
min FIRE (6 %) BEE&E x2)/d, 5d/wkx4 wk ILAMETRE
FEEr (FHBEI00L) 297720 1) ~3) D 500 ppm FET
B R s, 3) THUE, RERINPIHIOEED S
7=,

M Wistar 7 v MZ72 N TIVT e N% 0, 243 ppm X8
hr/d, 5d/wkx5 wk B ABERFEER (FHE1200) 24757
243 ppm THJEWR L2 OBTZRE, SR 5ORE, &5
BB, REAEOMMAED S5Nhe,

HEF-3445 v MICTEFTITE RE 0, 50, 150,
500, 1,500 ppm X6 hr/d, 5 d/wkx &K 13 wk (65d) W
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ABRFREERR (#5#E1208) 217572, 150 ppm DL L OE#%
T, SE LR OZVEAT RS (Level 1) 150 ppm BL L
T12/12, B (Level III) 150 ppm 0/12, 500 ppm 4/12,
1500 ppm 12/12, BJEWL FF7 O Z2fZ8 13 Level 11T 150
ppm 12/12, 500 ppm 7/12, 1,500 ppm 0/12, Level IV
(#F & W £ ¥£) T 150 ppm 4/12, 500 ppm 5/12, 1,500
ppm 5/12CdH > 72. 50 ppm KO HERETIZ$XT0/12T
DN oTz T2, 1,500 ppm TSP E Sz
Na ¥Rl 23880 Sz, W 1 EZ Tid 500 ppm DL LT JE
W, R LA, 1,500 ppm THRIEARD S, 7
£ M 7IVT KO NOAEL 1 50 ppm &£ 2 HLh.

W fE N 2 A % —  (Syrian golden hamster) 2 0, 390,
1,340, 4,560 ppm % 6 hr/d, 5 d/wkx 13 wk W A% 525
(MEMEABELOVL) %47 572, 1,340 ppm ML ETRE LD
WL, HEENEE RN, 4,560 ppm T1&, BRIELE, H
SRR, GG - ERBE RGN, RAF OB, REE
ZAL (FRICKE EIR) A5R0 b7
44 FEMRAMN

M HE Wistar 7 v MIZT R T VTR R0, 750,
1,500~1,000, 3,000~1,000 ppm X 6 hr/d, 5 d/wk X 52 wk
e AMEFE IR (203 LIREILR K 1,000 ppm) #AT- 7z, M
HE 750 ppm LLETREONANE (LEHNMA, W&
DA, BAA) HED SN,

Wik 2N 20 A % — (Syrian golden hamster) (27 b 7V
FE R0, 2,500~1,650 ppm X 7 hr/d, 5 d/wkx 52 wk W&
ABEBFEER AT 72 5FE - WHED A (RF LEEASA,
BRASA) SRR HTz2s, S DUT OGN CIEA
ATRZEIFRD ST Ao 72,

4.5 fnaEtE

STARONLAAY =27 b TIVF OISR
HEBIZBWT, 5B Clidk gt A58 (SCE)
OB OBIMARD 5N invitro lI2BWT, <7
2 V7 4 —= L5178Y 12 BV THIET-2RE R, SD
T v MR RAMESERIL L et R R, MG DFHTEY,
Y URERICBWT S RO B 5 Bin 722K 4E
. SCE, YtufkSa OFFARD Sz,

4.6 M

He€IVE v & (Hartley strain) 1231.3, 62.5, 125, 250
mM DT & TV TE FEfA g L72RR, 125
mM P CTHEARE RIS UG (pressure at airway
opening) ZFHFEL 72, F7/2, v RA¥ IV HIFEHED
V7 KT3Iy OFFHEGIC L) ST LR
bNgdolz.

B2 R ARV B S B S 1R L 22 BB T R .

5. FRBEDRE
7 M7 Te RS o, 2 FMEM oY
FECRNE - IFREFDIDVAZRD B, Tk FoEE
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TG 2D, B FEER (NOAEL 50 ppm) Sk b D
BEFE G (50 ppm T—HEBINEIED V) A SRM
R, 85127 b 7T FMUBDSBIES 5 ALDH2 2%
HARANDRAW%DHRAELTBY, T FTIVFE FIZK
BHFEV X FOMUETH B Z E B EEBTREHTHS. =
NoHERETEL IR ERENORIBIERA 2w e T
bNLREEFRMEE LTHRIRT 20074 TH L &
FZ2oN5, ] FAGEORBRE N R R R % T
SHELLEEZONLID, FRH—EUTIZHEDOREE,
ThbLRANBFRENELONDLIRETH .

t I NOAEL 50 ppm ', 5w | S mi b g 25 7%
NOAEL 50 ppm® B OF ALDH2* 2/* 2 DAR &2 11> 12730 7
DAFEERE S & L, KA BEE 10 ppm 23R ET 5.

6. iR DIRENE
ACGIH: TLV Ceiling 25 ppm, which should not be
exceeded at any time
DFG: MAK 50 ppm 20084F
OHCOW: OEL TLV Ceiling 25 ppm 20164
OSHA: PEL 8-hour TWA 100 ppm, 15-minute STEL 150
ppm 19894F

DI AN

EPA: 7' )V —72B

EU: A7 37 —3

NTP: R

IARC: 7 Vv—72B (L, SKiEICBLTZZv—71)
ACGIH: A3

7. BEOREE
20214F 1 (BESR)
FRAFAIEE 10 ppm (18 mg/m’)
199 14F &
S A B2 HEB
19904F B (Briak
R FFZIEEE 50 ppm (90 mg/m”)

X

1) ILO, WHO. International Chemical Safety Cards (ICSCs) 0009:
ACETALDEHYDE. 2003.

2) REHPESEY. FEBRERCAHE R (L AT, 2018.

3) Morandi MT, Maberti S. Aldehydes and acetals. In Bingham E,
Cohrssen B, Powell CH eds: Patty’s Toxicoligy. 5th edition.
Volume 5. John Wiley & Sons, Inc. New York. 2001;963—76.

4) Matysiak-Budnik T, Jokelainen K, Kirkkiinen P, Mikisalo H,
Ohisalo J, Salaspuro M. Hepatotoxicity and absorption of extra-
hepatic acetaldehyde in rats. J Pathol 1996;178 (4) :469—74.

5) Egle JL Jr. Retention of inhaled acetaldehyde in man. J Pharma-



216

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

col Exp Ther. 1970;174(1):14-9.

Hobara N, Watanabe A, Kobayashi M, Nakatsukasa H,
Nagashima H, Fukuda T, Araki Y. Tissue distribution of acetal-
dehyde in rats following acetaldehyde inhalation and intragastric
ethanol administration. Bull Environ Contam Toxicol. 1985;35
(3):393-6.

Watanabe A, Hobara N, Nagashima H. Blood and liver acetalde-
hyde concentration in rats following acetaldehyde inhalation and
intravenous and intragastric ethanol administration. Bull Environ
Contam Toxicol. 1986;37(4):513-6.

Lynch C, Lim CK, Thomas M, Peters TJ. Assay of blood and
tissue aldehydes by HPLC analysis of their 2,4-dinitrophenyl-
hydrazine adducts. Clin Chim Acta. 1983;130(1):117-22.
JEPL e BAERRICH SN B REIR & 7 & b 7V TNA
FBIOREATI— V7 I VREIZOWT., ThI— )
fFJE. 1974;9(1):35-59.

Brien JF, Loomis CW. Pharmacology of acetaldehyde. Can J
Physiol Pharmacol. 1983;61(1):1-22.

Nuutinen HU, Salaspuro MP, Valle M, Lindros KO. Blood acet-
aldehyde concentration gradient between hepatic and antecubital
venous blood in ethanol-intoxicated alcoholics and controls. Eur
J Clin Invest. 1984;14(4):306—11.

Ginsberg G, Smolenski S, Hattis D, Sonawane B. Population
distribution of aldehyde dehydrogenase-2 genetic polymorphism:
implications for risk assessment. Regul Toxicol Pharmacol.
2002;36(3):297-309.

Wang RS, Nakajima T, Kawamoto T, Honma T. Effects of alde-
hyde dehydrogenase-2 genetic polymorphisms on metabolism of
structurally different aldehydes in human liver. Drug Metab
Dispos. 2002;30(1):69—73.

Hald J, Larsen V. The rate of acetaldehyde metabolism in rabbits
treated with antabuse (tetracthylthiuramdisulphide). Acta Phar-
macol Toxicol (Copenh). 1949;5(3):292—7.

Hemminki K. Urinary sulfur containing metabolites after admin-
istration of ethanol, acetaldehyde and formaldehyde to rats.
Toxicol Lett. 1982;11(1-2):1-6.

Booze TF, Ochme FW. An investigation of metaldehyde and
acetaldehyde toxicities in dogs. Fundam Appl Toxicol. 1986;6
(3):440-6.

Proctor NH, Hughes JP. Acetaldehyde. In: Proctor, N.H. and
Hughes, J.P. Chemical Hazards of the Workplace, Philadelphia,
J B Lippincott Co. 1978;79—-80.

Silverman L, Schulte HF, First MW. Further studies on sensory
response to certain industrial solvent vapors. J Ind Hyg Toxicol.
1946;28 (6) :262 6.

Muttray A, Gosepath J, Brieger J, Faldum A, Pribisz A, Mayer-
Popken O, Jung D, Rossbach B, Mann W, Letzel S. No acute
effects of an exposure to 50 ppm acetaldehyde on the upper
airways. Int Arch Occup Environ Health. 2009;82 (4) :481-8.
Sim VM, Pattle RE. Effect of possible smoke irritation on human
subjects. J Am Med Assoc. 1957:165:1908—13.

U.S. NRC, United States National Research Council. Formalde-

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

FERTRE 63 %, 2021

hyde and other aldehydes. National Academy Press, Washington,
D.C. 1981. (EPA-600/6-82-002).

Bittersohl G. Epidemiologic investigations on cancer incidence
in workers contacted by acetaldol and other aliphatic aldehyds
(author's transl). Arch Geschwulstforsch. 1974;43(2):172—6.
Bittersohl G. Epidemiological research on cancer risk by aldol
and aliphatic aldehydes. Environ Qual Saf. 1975;4:235-8.
Myou S, Fujimura M, Nishi K, Ohka T, Matsuda T. Aerosolized
acetaldehyde induces histamine-mediated bronchoconstriction in
asthmatics. Am Rev Respir Dis. 1993;148 (4 Pt 1):940-3.
Myou S, Fujimura M, Nishi K, Matsuda M, Ohka T, Matsuda T.
Potentiating effect of inhaled acetaldehyde on bronchial respon-
siveness to methacholine in asthmatic subjects. Thorax. 1994
Jul;49(7):644-8.

Myou S, Fujimura M, Kamio Y, Bando T, Nakatsumi Y, Matsuda
T. Repeated inhalation challenge with exogenous and endoge-
nous histamine released by acetaldehyde inhalation in asthmatic
patients. Am J Respir Crit Care Med. 1995;152(2):456—60.
Fujimura M, Myou S, Kamio Y, Ishiura Y, Iwasa K, Hashimoto
T, Matsuda T. Increased airway responsiveness to acetaldehyde
in asthmatic subjects with alcohol-induced bronchoconstriction.
Eur Respir J. 1999;14(1):19-22.

Prieto L, Sanchez-Toril F, Brotons B, Soriano S, Casan R,
Belenguer JL. Airway responsiveness to acetaldehyde in patients
with asthma: Relationship to methacholine responsiveness and
peak expiratory flow variation. Clin Exp Allergy 2000;30
(1):71-8.

Prieto L, Sanchez-Toril F, Gutiérrez V, Marin MJ. Airway respon-
siveness to inhaled acetaldehyde in subjects with allergic rhinitis:
relationship to methacholine responsiveness. Respiration.
2002;69(2):129-35.

Prieto L, Gutiérrez V, Cervera A, Lifana J. Airway obstruction
induced by inhaled acetaldehyde in asthma: repeatability rela-
tionship to adenosine 5'-monophosphate responsiveness. J Inves-
tig Allergol Clin Immunol. 2002;12(2):91-8.

Takao A, Shimoda T, Kohno S, Asai S, Harada S. Correlation
between alcohol-induced asthma and acetaldehyde dehydroge-
nase-2 genotype. J Allergy Clin Immunol. 1998;101(5):576—
80.

California Office of Environmental Health Hazard Assessment
(OEHHA). Acetaldehyde Reference Exposure Levels. TSD for
Noncancer RELs - Appendix D. Individual Acute, 8-Hour, and
Chronic Reference Exposure Level Summaries. 2014:5—46.
IPCS, International Programme on Chemical Safety. Acetalde-
hyde, Environmental Health Criteria 167, WHO, Geneva. 1996.
Aranyi C, O’'Shea WJ, Graham JA, Miller FJ. The effects of
inhalation of organic chemical air contaminants on murine lung
host defenses. Fundam Appl Toxicol. 1986;6(4):713—20.
Appelman LM, Woutersen RA, Feron VJ. Inhalation toxicity of
acetaldehyde in rats. I. Acute and subacute studies. Toxicology.
1982;23(4):293-307.

Appelman LM, Woutersen RA, Feron VJ, Hooftman RN, Notten



FEfTRE 63 %, 2021

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

WR. Effect of variable versus fixed exposure levels on the toxic-
ity of acetaldehyde in rats. J Appl Toxicol. 1986 Oct;6(5):331—
6.

Saldiva PH, do Rio Caldeira MP, Massad E, Calheiros DF,
Cardoso LM, Bohm GM, Saldiva CD. Effects of formaldehyde
and acetaldehyde inhalation on rat pulmonary mechanics. J Appl
Toxicol. 1985;5(5):288-92.

Dorman DC, Struve MF, Wong BA, Gross EA, Parkinson C,
Willson GA, Tan YM, Campbell JL, Teeguarden JG, Clewell HJ
3rd, Andersen ME. Derivation of an inhalation reference concen-
tration based upon olfactory neuronal loss in male rats following
subchronic acetaldehyde inhalation. Inhal Toxicol. 2008;20
(3):245-56.

Kruysse A, Feron VJ, Til HP. Repeated exposure to acetaldehyde
vapor. Studies in Syrian golden hamsters. Arch Environ Health.
1975;30(9) :449-52.

Woutersen RA, Appelman LM, Feron VJ, Van der Heijden CA.
Inhalation toxicity of acetaldehyde in rats. II. Carcinogenicity
study: interim results after 15 months. Toxicology. 1984;31
(2):123-33.

Woutersen RA, Appelman LM, Van Garderen-Hoetmer A, Feron
VJ. Inhalation toxicity of acetaldehyde in rats. III. Carcinogenic-
ity study. Toxicology. 1986;41(2):213-31.

Woutersen RA, Feron VJ. Inhalation toxicity of acetaldehyde in
rats. IV. Progression and regression of nasal lesions after discon-
tinuation of exposure. Toxicology. 1987;47 (3):295—305.

Feron VJ, Kruysse A, Woutersen RA. Respiratory tract tumours
in hamsters exposed to acetaldehyde vapour alone or simultane-
ously to benzo (a) pyrene or diethylnitrosamine. Eur J Cancer
Clin Oncol. 1982;18(1):13-31.

Obe G, Natarajan AT, Meyers M, Hertog AD. Induction of chro-
mosomal aberrations in peripheral lymphocytes of human blood
in vitro, and of SCEs in bone-marrow cells of mice in vivo by
ethanol and its metabolite acetaldehyde. Mutat Res. 1979;68
(3):291-4.

Korte A, Obe G, Ingwersen I, Riickert G. Influence of chronic
ethanol uptake and acute acetaldehyde treatment on the chromo-
somes of bone-marrow cells and peripheral lymphocytes of
Chinese hamsters. Mutat Res. 1981;88(4):389—-95.
Wangenheim J, Bolcsfoldi G. Mouse lymphoma L5178Y thymi-
dine kinase locus assay of 50 compounds. Mutagenesis. 1988;3
(3):193-205.

Bird RP, Draper HH, Basrur PK. Effect of malonaldehyde and
acetaldehyde on cultured mammalian cells. Production of micro-
nuclei and chromosomal aberrations. Mutat Res. 1982;101
(3):237-46.

He SM, Lambert B. Acetaldehyde-induced mutation at the hprt
locus in human lymphocytes in vitro. Environ Mol Mutagen.
1990;16(2):57-63.

Badr FM, Hussain F. Action of ethanol and its metabolite acet-
aldehyde in human lymphocytes. In vivo and in vitro study
(Abstract) . Genetics, 86, s2-s3.

50)

51)

52)

53)

217

Obe G, Ristow H, Herha J. Mutagenic activity of alcohol in man.
In: Mutations: Their Origin, Nature and Potential Relevance to
Genetic Risk in Man. Deutsche Forschungsgemeinschaft,
Jahreskonferenz 1977, Boppard, Harald Boldt Verlag, pp. 151—
61.

Ristow H, Obe G. Acetaldehyde induces cross-links in DNA and
causes sister-chromatid exchanges in human cells. Mutat Res.
1978;58(1):115-9.

Jansson T. The frequency of sister chromatid exchanges in human
lymphocytes treated with ethanol and acetaldehyde. Hereditas.
1982;97(2):301-3.

Myou S, Fujimura M, Bando T, Saito M, Matsuda T. Aerosolized
acetaldehyde, but not ethanol, induces histamine-mediated bron-
choconstriction in guinea-pigs. Clin Exp Allergy. 1994;24
(2):140-3.



