I ER4

| FIERESE (EU-RAR)

B3 (EU-RAR)

1. — iR ER

GENERAL INFOMATION

1.01 ¥ EE#HR

SUBSTANCE INFOMATION

PF= 56.06

CASES 107-02-8 107-02-8

MEL (AARER) 2-7aR4—iL

MBS (EAR) 2-propenal

Bl %

ERERESDES

ERBRESNER

OECD./HPV%&#

SFH C3H40 C3H40

e CH2=CH2=CHO CH2=CH2=CHO

&% EINCSZE5.:203-453-4 EINCS—No.: 203-453-4

Molecular weight 56.06

1.02 REWIERIREHE
SPONSOR_INFOMATI

B/ MEBFEREICEYH1ER
ON

4

OECD/HPVZ'R% 5 L (SIAM7TR A 10) ICKVIRESNF-1F

SIARIFEUMBRITEN TLVS (20014F)
(http://cs3-hg.oecd.org/scripts/hpv/)

* SR F : SIDSXE (SIDS Dossier, SIAR, SIAP) [(FAFT
=9 EUJRVFHBZE DA N AF AT HE,

OECD/HPV Program , SIDS Dossier , assessed at SIAM
7(25-27 March 1998) and SIAM10(15-17 March 2000)
SIAR published by EU (2001)

REES

FITEih B USE S 5T

EEE e

EE & S (E )

AL EEgE (BEED)

1AL ZERE A—ILTR
LX)

HEEEMA
L

ARV —E:ASUF

Sponsor Country: Netherlands

1.03 AT3Y—5Hf

DETAILS ON CHEMICAL CATEGORY

1.1 — R E IR

GENERAL SUBSTANCE INFOMATION

NEDIAT

MEDE-ITBW-BRKE
DIER

#IERYIKAE (20°C. 1013
hPa)

TS

liquid

> —95%w/w

> —95%w/w

HE(EE/EE%)
HH 8

s

MEDEAT

MBEDOE- 2B -BRE
DIER

#IERYIKAE (20°C, 1013
hPa)

>—92%

>—92%

HE(EE/EE%)
HH 8

Fz

Information provided by KEMI, National Chemicals
Inspectrate, Sweden, letter dd 15 December 1997, Reg No.
620-70-97

Information provided by KEMI, National Chemicals
Inspectrate, Sweden, letter dd 15 December 1997, Reg No.
620-70-97

1.2 T4
IMPURITIES

CASES

7732-18-5

7732-18-5

MEZ T IUPAC)

K

water

ERBERETDES

BRZERICB LA

SHE(%)

<—3%w/w

<—3%w/w

Bz

CAS®ES

75-07-0

75-07-0

MEZ T IUPAC)

FZHb7ITER

acetaldehyde

ERBERETDES

BRZERICB LA

2HE(%)

<-0.5%w/w

<-0.5%w/w

s

1.3 &
ADDITIVES

CASES

123-31-9

123-31-9

WMBE L (IUPAC)

EFDE/>

hydroquinone

ERBEAETDES




BRESICE T4

EHE(%) >—0.1%w/w >—0.1%w/w
Hif
%
CASES
WE & JUPAC) ErO%/> hydroquinone
ERERESDES
BRZESICEITEEH
EHE(%) 0.1~ 0.25 %w/w 0.1to 0.25 %w/w
Hig
%
1.4 34
SYNONYMS
ME A1 FoaL4y acrolein
ME£-2 FOSIWTILTER acralaldehyd
ME£-3 FOVLTILTER acrylaldehyd(e)
MEL-4 FOVIETILTER acrylic aldehyde
ME£-5 TYITILTER allylaldehyd(e)
ME£-6 FaR4+—)L propenal
Hi
%
1.5 BE-WAE
QUANTITY
HiE- WA= BXMESR (EU) ICEWT, BEt7 /0L A2 DEEIX2&EFT | The production of isolated acrolein is located at two sites
TIThh TS (R2188), in the European Union (see Table 2.1).
1994 MDEURSTEEE (X, £ 51-120,000H 100,000k | The total EU production volume for 1994 was estimated to
LHEFE ST (HEDSET) o be between 20,000 to 100,000 tonnes per annum
2.1 EUICHITHEBT/OL A2 (>1,000b/F) D4 |(HEDSET).
B FT(HEDSET, 1994) Table 2.1 Production sites of isolated acrolein (> 1,000 t/y)
in the EU (HEDSET, 1994)
=14 5T
Company Location
Degussa AG Wesseling, K1Y
EIf Atochem SA Pierre—Benite, 75X Degussa AG Wesseling, Germany
EIf Atochem SA Pierre—Benite, France
EUICHITREBT/OL(> OB AEICEAL T, AT
E5MERIEAL, There is no detailed information available about the
exported and imported volumes of isolated acrolein in the
EU.
mEE
H B
& HEE7ZI/OLAVIE, TAORV QR —RAEK[FERIE K [Isolated acrolein is produced by heterogeneously catalysed

ISlIz&->THEESNS, £ETOER (L. FER0ESE IO
TR THD, TARVIEER. BR. BEUTEHEHRER
AN TFHSID, COHREEYITE. BEXEERR
INERICELND, BN RAE L E AT RETH D, Al T
[, EITEVITUPLERRRADEREEIEHARL OIS,
#990-95%D AR AR FEL ., $980% (TARVEET) DT
YOLAVEERT B, £RT DRIKRMIE. EICTHYILEE
ET7ERTILTERTH S, TDMDEIEMIE. MEDRIL
L7IILTER, Bff. A)Iv—8. —BIERF. BLUZ
BIERFTHD, 7VALAVESOHRIE, RIVERIZT
AKTRINSN T, T HBH90%DAT /AL 1> Lk
12 BtEh 5, KIEFRINFIEL TS A7ILEN 5, ]RIX
BOHFHRIL, FERRIEOTORY, ZBILRE. BBR.
BEUEFRZESATHY., RICHITHMLSNDIFFEA R
ELT. ZFD—EAYHAIILEND, BEF ZADE1=5HE5
X, BEEIC Lo TRA SN D,

HEYMELTODZDEEDN ., 7oaLALUIE. TIYIL
BOEEDIC, REFHPBRKELTIERINTIND, 7Y
YIVEEIE. 2BRBED T ORUERE T ORI TES N
%, TOALAVDEERZERAKIZ. RPMOFIBETTAR
L DfREIZ K BB TH D, 2B B DR T YT Tl FHIIC
BB LK BYTTFUONFTOCHLRDMETR
ESEbN5, EHLDRIGEHEFHIICEAERDOFTITH
N3, 7OOL A2 OERHE(L8-100%T . ZAL(dfHE Ak
ERGREICIKET .

gas—phase oxidation of propene. The production process is
a continuous process in closed systems. Propene is mixed
with air, steam and inert gas and is preheated. This gas
mixture is fed into a multitubular fixed bed reactor. Also
fluidized-bed catalysts can be used. As catalysts mostly
metal oxides of molybdenum and bismuth are applied.
About 90-95% propene reacts with a yield of about 80%
acrolein (based on propene).

The resulting by—products are mainly acrylic acid and
acetaldehyde. Other by—products are small amounts of
formaldehyde, acetic acid, oligomers, carbon monoxide and
carbon dioxide. The acrolein—containing gas is absorbed in
an absorber with cold water and is subsequently separated
into about 90% crude acrolein and an aqueous phase. The
aqueous phase is recycled as the absorbent. The exhaust
gas of the absorber still contains unreacted propene,
carbon dioxide, oxygen and nitrogen and is partially
recycled as an inert gas that is fed into the reactor. The
main exhaust gas stream is disposed off by thermal
combustion.

Besides its production as an isolate, acrolein is also
produced as a non—isolated intermediate during the
production of acrylic acid. Acrylic acid is produced
according to a two—step process of propene oxidation.
Analogous to the production procedure of acrolein the first
procedural step is a catalytic oxidation of propene. In the
second step the acrolein is reacted, without prior isolation,
on catalysts with a molybdenum and vanadium basis. Both
reactions are conducted continuously in a closed system.
The transformation rate for acrolein ranges from 98-loo%,
depending on the catalyst used and the reaction
temperatures.




FoOALAVIE F=F7UA=M) LEERORIRMELT
1ELS, 7YUAZRILIE, REKRGERFTOTAR
VKRB DER. BEUTUEZTOMERIG (V/NAF
R ITKVERSND, BIMELTHELZTI/ALIUIE,
FEEETIIAZNIIL, TN BEKUTEF=RNILED
RISIZEY ., ZFELTRIBHADKIZEZAHIZE>T. 2D
TneRMBBESND,

EUIZIE, 7OVILBRDEERIC, REBTRRELTTID
LAVDEESNTIND2DDEEFMNH S, BUALR—bk

[F RAVIZEWTT7 VYL B EERICEONE-RERDT
HaLA2DEE196,000 t/yELTLNVD, 72BN LA

ERORRBMELTOTIOLI>DOFRKIE. EUTIETIDD
EERMTROND(7VYAZR)ILIZET BEUVRIT7ER
AVRDRSTHRL, 1996)

ZOMDTIBL A HHIR(Z Dt TEMBEHIR. i
ABEHIR) 335957311 THRbh TS,

Acrolein further occurs as a by—product during the
acrylonitrile production. Acrylonitrile is produced (Sohio
process) by the catalytic reaction of propene, atmospheric
oxygen and ammonia in a fluidised—bed reactor. Acrolein,
formed as a by—-product, is removed from this process by
polymerisation and reaction with acrylonitrile, acetone and
acetonitrile and by quenching of the reaction gas with
water.

There are two sites in the EU where acrolein is produced
as a non-isolated intermediate during the production of
acrylic acid. The BUA report gives a figure of 196,000 tly
for the amount of non—isolated acrolein produced during
the production of acrylic acid in Germany. The formation of
acrolein as a by—product during acrylonitrile production
occurs at seven sites in the EU (draft EU risk assessment
on acrylonitrile IRL, 1996).

Other sources of acrolein emissions (other industrial
sources, diffuse sources) are discussed in
paragraph 3.1.1.

16 F&IER
USE PATTERN

EXAEE T

EUTIE, Z7ALAVIFIEREIRIZBVLTHEARELTD
AERAESNTINS, BEE7/0OL IV DELREDIE, RIEIC
Fo T, BFREERELTAFILANLATRTAEF VT IILTER
(MMP) 42T, 73 /BEDD LAFA = (B 50
MELTHERSND) LD, 7UALA VI3 4-DERO-2-
ARES2H-ESUICIMISh. ZNIEEICREICEYT L
AT ILTERIZES, JILAIVEEOTILTERIE. &
EWFCEDOGHLEIELTERSNS (BUA 1994),
FTHOALAVIE, SHIZHBEXGELR. ERMODER.
1995/8/24) DEEIFEHLN . TNIEHRRFIDERITLE
B, TOMDEEEDENT/OLVRBICIE. BRE
FDEREIEHNB3-TAILIIL-56-CERA-2H-FAE
S (RBET  FAESL-3-FILTER) . ThSEFORY
A7 ILTER. RUDILKRFL ILEE (POCR) , B RUEH (1
SIL ST IVTER, 5-/ILRR-2-HILSLTER) A
%, POCRHRDTHAL AV EHEIE10mg/ILBATREN T
W3 (ERLKR—b, 7oOL A2, 1995, BUA, 1994), ZD
OREEGFOTI/ALAUFEBI, 1855573.1.1.2.1
THhbhd,

EUSH (BBl TOTh. FILEVFU  A—RNSUT . hT5.
BEVXE) TIX. 77OLAVE, LERICEDLZRED
FELTHEASNTWS, TNIETERKDOBERSR. EH
IKBE. AR, B RUKLEMIZfFEHN TS (BUA,
1994) ,

In the EU acrolein is only used as an intermediate in the
chemical industry. The main fraction of the isolated
acrolein is reacted via the intermediate product
methylmercaptopropionaldehyde (MMP) to the amino acid
D,L— methionine, which is used as an animal feed additive.
Acrolein is also processed to 3,4—dihydro—2—-methoxy—2H-
pyranw, hich is subsequently reacted to glutaric dialdehyde.
Glutaric dialdehyde is used as a biocide and as a leather
tanning agent (BUA, 1994).

Acrolein is further used for the production of substance X
(confidential, letter fiom industry, 24-8-1995), which is
required for the synthesis of a pesticide. Other acrolein
products of minor importance are 3—formyl—5,6—dihydro—
2H-thiopyra(enn d product: thiopyran—3-aldehyde) used for
the synthesis of a herbicide, tetrahydrobenz—aldehyde,
polycarboxylic acid (POC®an d fragrances (Lyral,
Myracaldehyde, 5—norbornen—2-carbaldehyde). The content
of acrolein in POC® is specified as 10 mgll (Industry report
Acrolein, 1995; BUA, 1994). Residues of acrolein in other
endproducts will be discussed in paragraph 3.1.1.2.1.
Outside the EU (e.g. Egypt, Argentina, Australia, Canada
and USA) acrolein is used as an effective broad-band
biocide. It is applied in process water circuits, irrigation
canals, cooling water towers and water treatment basins
(BUA, 1994).

T EHMA®R

EET

HH

BE

L1 BEBLPANORERFR
SOURCES OF EXPOSURE

REICET 1FH

TIALA2IE, £ DRGE K U PREHADILE O ERFE TIRE
HRICHHHSN D RAIREIEA ® D, LML, COBFHEL,
3113MIFITRY £5IC, HHMD I T RAGHEHTR (BIZ
X, BEBETORBRBEOROT/OL VAR IS~
NIEERISHE, TUOLAUIEKBISHHHEEN DA,
AEBRERIPANDOHHETHS,

Acrolein may be released into the environment during its
production and processing of intermediates. This release,
however, is very low compared to emissions from several
nonindustrial diffuse sources (e.g. formation of acrolein
during automobile fuel combustion) as will be demonstrated
in paragraph 3.1.1.3.1. Acrolein emissions will occur via
water, but predominantly via air.

HH 8

BE




REITET H1ER TOALAY DRERTBE T EAAVRE RDESATH A% |The environmental exposure assessment of acrolein will be
NWAT—=UICHEITEEMEDHERHEICE DL, based on the expected releases of the substance during
the following life cycle stages:
FEEBHIR
2T Industrial sources
la. BBt 7HOOLADERE Chemical industry
Ib. PREAELTORERHOT7IOL AV DERE la. Production of isolated acrolein
lc. BIRMELTOREROT7TI/OL A DR Ib. Production of non-isolated acrolein as intermediate
lla—g. PEMEERELTOTIALAV D, BEBT DD HE G |lc. Formation of non-isolated acrolein as by—product
~DMI Ila—g. Processing of acrolein as chemical intermediate for
seven different products
ZOMEXBEHIR
I RFEFOFTHIOLAL> DR Other industry
IIl. Formation of acrolein during combustion processes
EEXNOHER
IV. BEOBBEIZEDT /AL A2 DR (RE) Non-industrial sources
V. 2\ EROTF7I/ALAL DR IV. Formation of acrolein by combustion of fuel (traffic)
V. Formation of acrolein in tobacco smoking
* EREE AT ERAVRARIZT DOV TIER (EU-
RAR) S8,
Hi
E=

1.8 BINTELR
ADDITIONAL INFOMA
R

TION

DEESNILRIR:

ARMEICRET B RVZATIE., RI2EZF TR EEE
IIEBERSNEL,

RITIEE| K EH0~21°COMBE @RS ., R12(E5 1K =
MOCRBTLALFAHNIBCRBEDMEIERASND,
FHALA D5 K RAIL0CRmHTHAD, #HmIE53°CTH
%, TDT=HERMIED (R y—REHSh,
DYWEDERAIZEALTIE. Annex IZRENF-RITDSA )L
b ERAShTWS,

28[8] ATPSICE WV TH LW EESN LR R FEASNT-

F(RIERTE) ; R11
T+(EHMH) ;R26
T(&E M) ;R24/25
C(ZEEM) ;R34
N(IREFEM) ;R50

S-#4]:23-26-28-36/37/39-45-61

Classification and labelling: With respect to flammability the
criteria for R11 as well as the criteria for R12 are not
strictly applicable. R11 is applicable for substances with a
flashpoint between 0 and 21°C; R12 is applicable for
substance with a flashpoint < 0°C and a boiling point <
35°C. The flashpoint of acrolein is < 0°C, but the boiling
point is 53°C. Because it concerns a borderline case, and
because of the use of the substance, labelling with R11 as
given in Annex | is agreed.

The new classification and labelling was adopted in the 28t
h ATPS.

F;R11
T+;R26
T;R24/25
C;R34
N;R50

S-phrases: 23-26-28-36/37/39-45-61

(0J L225, 21.8.2001, p.1)ICTHEIZIN TLVD, CHIXTBIR
MOSEE, B RoRICET HEE. AL TEREDR

BUEICRH 2 528E67/548BE TR H IO BMAIERIC

BELTWLNS,

BERBRRA

EEAE

iﬁ?ﬁ]ﬁ@ﬁ@& Bt

ﬁ%’% MB DS EEIL, 200128 A6H M2001/59/ECEE RS |The classification of the substance is established by

Commission Directive 2001/59/EC of 6 August 2001 (OJ L
225, 21.8.2001, p.1.) adapting to technical progress for the
28th time Council Directive 67/548 on the approximation of|
the laws, regulations and administrative provisions relating
to the classification, packaging and labelling of dangerous
substances.

2. ML RIEK

PHYSICAL CHEMICAL DATA

2.1 @b
MELTING POINT

HERME B

CASES

MEE

R

ik

GLP

ABRE{T oI5

ERdett

CII— |

Bhm:  °C -87°C -87°C
2R C
H#E: °C
HEER
SRR
EFEHERTT
SR8 D I BT AR L
H B HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991), [HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969 Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969
5| FA ik

BE




22 M
BOILING POINT

SERYE %

CASES

MEE

AR
5

53°C

53°C

1013hPs

1013hPs

EEN

EEHEZRa7

{E3E M D HIHFR B
s

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

5| FASCAR

BE

23 BE (LLE)

DENSITY (RELATIVE DENSITY)

HEYE 4

CASEE

MEE

ER

HiE

0.84 g/cm’

0.84 g/om’

TENEE

Relative density

20°C

20°C

L

EEEAaT

{E3E M 0 HI iR B
i

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

5| FCEk

ke

24 ZRE
VAPOUR PRESSURE

CASES

HES

ER

HiE

GLP

BRE{To-F

=]

ERE

293 hPa

293 hPa

R

20°C

20°C

SR

SERR

EEHERa7

Eiﬁ‘lﬁﬂ)ﬂéﬂ AR #0

e

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

5| FXEk

BE

2.5 S ELRE(og Kow)
PARTITION COEFFICI

ENT

HERME 4

CASES

MEE

AR

HiE

-0.68 ~ +0.12

—0.68 up to +1.02

StEIE

calculated




EmEERa7

{E3E 1 D HIHR B
H 8

5| B SR

BE

HERME S

CASES

MEE

S

Hix

GLP

SRR T

SHEREH
HE

Log Kow

-11 ~ +09

—1.1 up to +0.9

mE:  °C

Eam

EEN

BIFEE

measured

EmEERa7

{E3E M D HIHFR B
s

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

5| B CEK

&EZ

WATER SOLUBILITY

26.1 KRR (BRHBEREST)

& DISSOCIATION CONSTANT

HERMEH

CASEE

HMEZ

S

HiE

GLP

AR E T oI5

HEREH
#ER

KBREE

206-270 g/L

206-270 g/L

mE:  °C

20°C

20°C

pH
oHAIERDYERE

o

EF

EEHERa7

{E3E 1 0 HIHi AR B
Hi 8

B AXE

e

HERME

E—1f%
ik

BE: °C

GLP

EEEIEa

AR E 1T oI5

f&am

SRR

EREERa7

S8 0 HIHi R B

e

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

5| FXEk

BE

26.2 REKRA
SURFACE TENSION

2.7 51K R (&)

FLASH POINT(LIQUIDS)

HERME B

CASEE

MEE

R

ik

GLP

SRR AT

SHEREH
R

lkm: °C

-26°C

-26°C

HED2(T

J0—XFHYTRER

closed cup

FEam

R




EmEERa7

SR8 D I BTAR L

H B HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991), [HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969 Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

5| FA XXk

iEE

28 AN (AR KE)
AUTO FLAMMABILITY (SOLIDS/GASES)

HEME SR

CASES

MEE

EZ
Bk

GLP

SR {T o

SERSEH

EE [ —

HEFEAS: °C

234°C

234°C

EAH

LGk

IR

EFEERIT

Eiﬁ'li@*ﬂ MR #0

e

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

5| FA SR

&%

29 5l
FLAMMABILITY

HERMEH

CASEE

HMEZ

S

A PRERR: 2.8 - 318 8% (IPCS 1991)

Flammability limits: 2.8 — 31% by volume (IPCS 1991)

HiE

GLP

AR E T oI5

HEREH

e ——

EXD5ES

B NEAFL

SAEDEE

7K;&Aﬂ)?§ﬁ$

f&am

Sl ktEHY

flammable

SRR

EREERa7

{E3E 1 0 HIHi AR B

e

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

5| FA SR

BE

210 f@FEMHE
EXPLOSIVE PROPER

TIES

HERYE B

CASEES

MEE

ER
Bk

GLP

SRR AT

HEREH

s [ —

KIZKYIEH

m-C=—kARVEU LY

BRI Bk

m-CZrARVEU LY

B

IRFEMEALY
Z Dt
6 FIR AT RELR T —27%L . BR/MIZ. TEEICHYIRS LR F |no data available. Theoretically, explosive properties may
DRERENRSHZH be present if handled without care, however, experimental
FERICKDHEREBHELBNEALEINTLS, determination is not considered necessary
SR
EEERI7

{E3E M D HIHE B




g

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

5| SRR

BZ

211 ERiEtE

OXIDISING PROPERTIES

SERYE %

CASES

MEE

EEN

RARCERENSRIE
EYMERENENEYE

ABREM
.|

F AR THELV RIS

SEER{ETE

Zok

fEam

HEHRMIC, BIEMERITVERDNS, TRERER

not expected theoretically. Data not required, derogation

EEN

EmEERa7

{E3E M 0 HI MR B
i

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

5| FXER

EE

212 BEETRT OO v L
OXIDATION/REDUCTION POTENTIAL

2.13 Z DD IR HERIZ BT H1EH
ADDITIONAL INFOMATION

HEYE 4

CASEE

MEE

ER

HiE

GLP

AEREIT -5
FES

ST BASNELY

Granulometry : not applicable

b
EmERa7

{E3E1E D HI MR
s

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

5| FA SR

BE

HERYME 4

CASES

HES

SRR
7

1013 hPa (760 mm He)I=& 1T 5B F 3k
20°C: 1 mg/m3 =0.43 ppm; 1 ppm = 2.33 mg/m3
25°C: 1 mg/m3 =0.44 ppm; 1 ppm = 2.29 mg/m3

Conversion factors 10 13 hPa (760 mm Hg)
20°C: 1 mg/m3 =0.43 ppm; 1 ppm = 2.33 mg/m3
25°C: 1 mg/m3 =0.44 ppm; 1 ppm = 2.29 mg/m3

EEHERa7

{E3 1 I B iR AL

e

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969

HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969
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HERME 4
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LS BEEAE GRERIE; o EBEITEBDELY): 007 mg/m®  |Odour perception threshold: 0.07 mg/m>
R ERE GRARE DRV THEN D HASHNR Odour recognition threshold: 0.48 mg/ma
L)): 0.48 mg/m’®
[t
ER
EEHRIT
S35 D HI AR HL
H# HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991), [HEDSET (March 1996, Data Sheet Acrolein), IPCS (1991),
Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969 Hess et al. 1978, Sinkuvene 1970, Leonardos et al. 1969
5| FAXER
EE
HEME 2
CASES
HHEE
AR
HiE
GLP
FERE 1T o1&
EEEIES
fER
[t & Conclusion
BET 52 TOYWIBILFEHT —RILIMESN TS, 1&F |All relevant physico—chemical data were reported. The
HERUVBIEEIZOWTIE., EBEXRUENEREEICE |explosive and oxidising properties could be evaluated on
DEHREIN TS, FAEDT —RIET—ER—ZAMSDF |basis of structural formula and thermodynamic properties.
HTEEZXFIZEWNTIED, MIBIEZEIMEIR X, 557 T |Although most of the data arise fiom data—bases and the
ELRECHEERNTHNIE., +OHEHIZIEREL THEEIRE |underlying reports were lacking, the physico—chemical
hd, HE>T. ChbICBAT2ELDAERIIDHEL, -7 |properties could be interpreted with sufficient certainty to
LT=T—%1%67/548/EC$& 4% M Annex VIIAIZTRENT=EK |a range that is within an acceptable accuracy. Therefore,
BRI B =L T UL\ S L5 (T 55, EUSES(REE |further testing of these properties is considered
REICHIZIHEETIVADAHNEEHELTRL=/KIE |superfluous. It is concluded, that the data submitted are
R L log KowlE (X, &< 270 g/ &£ 1.1TH2T=, acceptable with respect to the basic requirements as
specified in Annex VIIA of Directive 67/548/EC. The
values for water solubility and log Kow, used as input for
EUSES (model calculations for environmental exposure) are
270 g/l and 1.1, respectively.
SEIR
EEHERa7
(S5 D HIETARHL
Hi
5| Xk
iE%

3. IRETEdn SHERR

ENVIRONMENTAL FATE AND PATHWAYS

31 BEMH
STABILITY

KARNE
PHOTODEGRADATION

SERZEIT o1

SHIRE K T (hm)

AR TR DU -4
PIEEIES

PMEDIRIEIL

HEREH
R
MERE

Rt /2

mE(C)
EEXS R _

S ERRE (%) &R

SETIRE %)
EEX S fE
HEREE] (A4 T)

BRHRE

HEFH

Rt /2

MR B

R

ARKFOT7IALIVDREME. OHZ DAL PFT V&
DFEVWKHERGIZEYRES,
ZOMDDERBELTIL. KPR (B ) PEEBSCHIL
ED RIS (A D HEMNEELHELLED TIEEEL,

The stability of acrolein in the atmosphere is limited by the
rapid gas—phase reactions with the hydroxyl radical and
ozone. Other degradation routes, such as the reaction with
nitrate radical (night—time) as well as photolysis (daytime),
are considered to be less significant.




ERR

EmEERa7

{ERE M D HIHR B
g

BUA-L7R—k (1994) % Uf WHO/IPCSL7R—F (1992) (D
HlI BERICHETE7I/OLIVDELDZDMERRICE
115 EMRBRNROND, HKLALESBRRICEITEE
HEUTITRY, #MIE LROLR—FTSEBTES,

Both the BUA-report (1994) and WHO/IPCS-report (1992)
give a comprehensive description of the different
environmental degradation routes of acrolein. A summary
of the various routes is presented below. Details can be
found in the above—mentioned review reports.

5| B SR

BE

HERME R

CASES

HMEZ

ER

Hix

5147

GLP

HEREITo1-F

FiREREE(hm)

ABHEEICE DLV -4
xR

MEDARIEIL

SERSEH
R

MERE
| R (°C)

| B AE

R AL /2
S8 B (%) & B
ETIRE (%)
LS 2
BEREE|(24D)
BREIRE
i HEA1/2
SRERY
[t REFTORERIE Photo—oxidation in air
ERAFSSTAIL (*OH) EDRIGIE. 7PAL AU DAL [The reaction with hydroxyl radicals (*OH) is described as
T4 ELTH, F=T7ILTERELTERIGTES., X1 7RB T [the major degradation route of acrolein in the troposphere,
DEELRDBREBERESNTLNS, ZILTERELTORIGD |whereby acrolein can react both as olefm and an aldehyde.
AN AL T4 ELTORE LY B RIGEEILZELY, 2t 5| The reaction as an aldehyde is faster than the reaction as
DHBERYIE. RILLTILTER, ZEIER K. 143 |an olefin. Degradation products of these reactions are
H—)L, —EBEREK. )3T ILTER, > BT |formaldehyde, carbon dioxide, glyoxal, carbon monoxide,
YOS ILIS—FF BT E (NO2 FDAERGREIZELD) [glycolaldehyde, ketene and acryloylperoxinitrate
Thd, (dependent on the formation rate of NO2-molecules).
FHOLALL D5t FHEE (OHSUHILERE 5%10°9F/cm®,  |The calculated half-life of acrolein for the reaction with the
24B5R0) 2B T BOHSSHILED RIGIZL BT LB |OH-radical in the troposphere (*OHconcentration 5% 10°
X 1B RYREN, EEFEL L. ERICEYFON=HE molecules/cm® and 24 hours) is less than one day. The
HnEE—HLTNS, calculated half-life is in correspondence with the half-life
values derived from experiments.
REFIZHITE7ALADFDMD S FEEREEIE. A [Other degradation routes of acrolein in the air are the
U HEEES O HIL R UEER (3P) (BRBIICEEKRREDEESR |reactions with ozone, with nitrate radical and O(3P) (atomic
BF)EDRIETHD OHSDHILEENBALALDERD |oxygen in the electronic ground-state). The reaction with
FBIHEWNERBIC, BRSO HILEDRIGIEEELTHEI  |nitrate radicals gains importance primarily at night when
B, AV VEDRIGIERNT2EB THAN ., TNTHTY |the concentration of the OH-radicals decreases and no
OLA DR RIZENTHEY DR EIZIE->TLVS, VY |photolysis occurs. The reaction with ozone is secondary,
EDRIGIZEBDRERDIE. RILLTILTER, )7+ |but nevertheless still plays a substantial role in the
VILEE, FBRUOTIAFH—ILTHS. degradation of acrolein. Degradation products for the
IKBPIZEFBOHS T HILIZK B D RO RIS EETE (G [reaction with ozone are formaldehyde, glyoxylic acid, formic
HiE) (%, 652%10° (M '*S ) TH 53, acid and glyoxal.
The calculated reaction rate constant for the photo—
oxidation of acrolein by OH-radicals in water is 6.52%10™°
M%7,
SR
EFEHERTT
(S8 O I B AR HL
HiEE BUA-L7R—F (1994) & 1X WHO/IPCSLAR—F (1992)(DT  [Both the BUA-report (1994) and WHOIIPCS-report (1992)
FHIZRERICEF2770LAV D ERLDDERIZIRIZE  |give a comprehensive description of the different
FRBEMEERAROND, HALEDEFERIKIZHITAHE |environmental degradation routes of acrolein. A summary
FIZLUTICRT, 5T R DLR—+ TS| TES, of the various routes is presented below. Details can be
found in the above—mentioned review reports.
5| FAXEk
iEE
SERME
CASES
MEZE

R




HEREITo1-F

iR ERE K (hm)

ABEFIRE IR S -
xR

MEDIARIEIL
SHERSE M
_
YERE
| RE(°C) |
| EEAOE
FiEEAt1/2
5188 B (%) & B ]
ETIRE (%)
L 2
B (24F)
BREIRE
EETEH
3 EA1/2
SERE R
(5t SR Photolysis
KHRIE, BRI (LERBR) LDFHSE RIS TH A, 5t |Photolysis competes with photo-oxidation (see above), but
BIZHF57oaL1 DR RIZCEWNTIEZDRE|LKE |plays a lesser role in the degradation of acrolein in the
W, BREKFDTIALAVICUV-S5A - (554 8) % [troposphere. Irridiation of acrolein in synthetic air with UV-
BE 5L, EIC—BIERFEITUONERT . light results mainly in the formation of carbon monoxide
ZTDMDBEHERY. FIZIEHRILLTILTER, ZEER |and ethene.
F.ZLTOEDKFRRUVAZULGELREENS, JHfE |Other organic products, e.g. formaldehyde, carbon dioxide
[T, KKEHAELVKRETIZEMT 50, BEDKKET |and small amounts of hydrogen and methane, were
[FRBZYIZKW, TOALAV DD FRIZEDFFIAIL. T |detected as well. Photolysis is low at normal atmospheric
B FRBEICEWNTIOEBTH A, LEHRBIZEH LTI |pressure, but increases at lower atmospheric pressure. The
5HEITHS, half-life of photolysis of acrolein is 10 days in the lower
KFIZHFEHREITEIYIZLLY, troposphere and less than 5 days in the upper troposphere.
Photolysis in water is low.
SERR
EEHERa7
S5 D HIETARHL
H 8 BUA-L7R—F (1994) & UF WHO/IPCSL7R—b (1992)MD ] |Both the BUA-report (1994) and WHO/IPCS-report (1992)
FHIZBERIZEF27ALA4Y D EGEDDEREZIRIZE  |give a comprehensive description of the different
[TRHREMERNRESNDS, HRIEDERRICEITHE  |environmental degradation routes of acrolein. A summary
HELTITRYT, ML EROLR—+ TSR TES, of the various routes is presented below. Details can be
found in the above—mentioned review reports.
5| FAXEK
iE%

3.1.2. KPR EM (K5 fFE)
STABILITY IN_WATER

HERMBEZ
CASES
MEZE
X
Hik
GLP
SERZ (T o1
HERSEM
e [ ——
RERE
FHEE
FTIEREZONREE
(%), pH. REE
SERE R
Fo ko R &KFn Hydrolysis and hydration
7oabA v, KD REDEREREZ =720 AV, JKET] [Acrolein does not contain any hydrolysable groups, but it
FRIIZKFRELTI-EROXS FO/8F— )L (HPA)EZL  |does react with water in a reversible hydration reaction to
%, CORIGDE B, F/KPTI565R]. 8kftkhT45 |3-hydroxypropanal (HPA). The half-life for this reaction
BRI R URAA KBTI HRBTHD, CORXTYFIZHE |was found to be 15 hours in sewage water, 45 hours in
= HPAIX7ZOL AV E2RRIGEFE L33 -4+ 270 |drinking water and up to 11 days in de-ionised water.
EAU7ILTERERS, ChIZEICRIELTEDHD2XR  |Besides this reaction step HPA reacts in a secondary
EEMELS, CEBBAKEIZHITS) Tr—ILREHERTIX. [reaction with acrolein to 3,3-oxydipropoionaldehyde, which
THOOALAYDEEDT=H DX FHAL, 3N STHEREIEHETE  [further reacts to other secondary products. In field studies
ENTWS, ES505, KL DO TatE X, HIZIEXIEHKL: [(irrigation canals) half-life values for the elimination of
ELFE KERBEROT7I/ALAUDHEKIZHFSLTLVS |acrolein between 3 and 7 hours were calculated.
F5TH5, Apparently, processes other than hydration, e.g.
volatilisation, also contribute to acrolein dissipation in the
aquatic environment.
JERR
EEHERTT
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] BUA-L—F (1994)% X WHO/IPCSL7R—F (1992)D# |Both the BUA—report (1994) and WHO/IPCS—report (1992)
FHIZBERIZEFA7ALA4VDEGHDIREZIRIZE  |give a comprehensive description of the different
TR EMERN RSN, HRAEDEREICEITSE  |environmental degradation routes of acrolein. A summary
HWEUTITRY . I LR OLR—FTSEBTES, of the various routes is presented below. Details can be
found in the above—mentioned review reports.
5| FA Xk
iEE

313 TiEHRREM
STABILITY IN SOIL

ABRME L
CASES
HEE
JEIR
Bk EPA-#Z REIFFHAA A 51> N 162-213,1982 EPA-Assessment Pesticide guideline N 162-213,1982
GLP
HERE(T-F
HERE WEEREE . TH conc. Of inoculum : Unknown
WEMETIOLIIZEES iz Micro—organisms were adapted to acrolein
A EREAR
faR
REBOEA(T IFRMELE Aerobic soil
BEES NIV C14-1Z34 C14-labelled
EE REEMERE . 10 meg/ke TR conc. of test substance : 10 mg/kg soil sample
| TIEEE °C
| tiEehpH 7.9 7.9
| TEBEE %)
| TEDISR IR IE EL ) aerobic soil (sandy loam )
HEEE %)
AERE G
[BAA > RIREE
WMEMNAFIREE
JH SRR (DT50, DTO0) [DT50= 4.2B%R8 GHEBREAEERYE ; EFES (73%) DT50= 4.2 hours (free test substance ; unbound (73%))
410 B #EEHRBRME) 410 days (bound test substance)
PEEERY TOALAL DR RERY BIZIET 2" LEEXS 3-ERF O [The half-life of the degradation products of acrolein, i.e.
STREAVER) O ZBILRRADOFFHAIL, 29BTH  |acrylic acid and 3-hydroxypropionic acid, to CO2 was
%o found to be 29 days.
E:*ffaﬁf&d)fﬁ K
o aff]
XN ®ml . HAEBYETFI20L4(42) DDT50 Detection : DT50 of Test substance (=acrolein)
EBHERa7 2a 2a
(E5E M D HI TR HL
Hig BUA, 1994 BUA, 1994
5| FAXEk
[GE3 ZDHERIE. BHEDEUROECDDH MRS A2 MislE, L3 [It should be mentioned that this test deviated in several
DHDETHNTWBREIZBENLETHS, BIZIE. # |aspects from current EU- or OECD-guidelines. For
EMETIOLAVIZEEESE B L0, TEDREFIRAESE [instance, the microorganisms were adapted to acrolein and
[IFEYITHS, the storage conditions of soil were inappropriate.
ARG L
CASES
HHEE
AR
Hik EPA-%% R &IZTfi 7 A F 51> N162-213,1982 EPA-Assessment Pesticide guideline N162-213,1982
GLP
HEBREIToE
HEREH WEEREE : 79 conc. Of inoculum : Unknown
WEMITTIOLAUIZEEESNnT= Micro—organisms were adapted to acrolein
S EREAR
#E
HBOEA(T BRMKE TR Anaerobic agueous soil test
BEES NI C14-1Z34 C14-labelled
BE HERMEEE : 42 mg/kg KETIE conc. of test substance : 4.2 mglkg watery soil
| TEEE °C
| tiEdpH
| TIEREE %
| TEDHISR
HEIEE &)

HHRERE (%)

IS4 X HmaE

WENMNAAIREE

SHZB5R (DT50, DT90) [DT50=11 HE DT50=11 days

DERERY SMRERY (1,3-T 0/ 0F4—)LA 3-EROF T TOEF [The half-life of the degradation products, i.e. 1,3—propandiol
UBEIEE) D ZEBIERFEADEFHAL, 80-110HEEH  [and 3-hydroxypropionic acid, to C02 was calculated to be
Ehiz, 80-110 days.
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SER ®wH - HEBEYMEFIOLAY) DDT50 Detection : DT50 of Test substance (=acrolein)
EEHEZa7 4a 4a

(S8 O I BT AR L

Hi B BUA, 1994 BUA, 1994

5| FA Xk

iEE

32. E=HYLI T2 (BER)

MONITORING DATA (ENVIRONMENT)

HEMEA F7oarA4y acrolein

CASESE

HHEE

%ER 1986/88%F Year: 1986/88

5ﬂllliﬁ4j(iﬁl,)f—;'\) BT 252, Y oa, YIL/AR—IL Location: Brasil, Sao Paulo, Salvador

SRR PN atmosphere

R BIEH S DR T GRIES) BELAIL (U g/m®) Type of site (no. of measurements): Levels observed (i

P30 g/m°)

D (3) ;I T Sao Paulo

REHEA (8):05-2.3 inner city (3): n.d.

&Y (4):05-2.6 university campus (8): 0.5 - 2.3

HILIAR—)L street (4): 0.5 - 2.6

RBEENDZLEY (3) #EEINT-33 Salvador
street with dense traffic (3): n.d. - 3.3

HEER

JERR

EEERI7

(S8 O I B AR L

H B

5| Xk BUA, 1994 BUA, 1994

EE

SERME A FoaL4y acrolein

CASES

HEE

SRR 19814 Year: 1981

Bk

HEIAT (M) BT ARV IRILL Location: Stockholm
BRI PN atmosphere

R BIEHEDAAT GRIES) HELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (u

HMLOZBED LAY (152) :0.35-27 g/m%)

AL D3 EE D DAL EY (24) :0.09-1.26 busy street inner city (152): 0.35 — 27

#HILD /NS (56) :0.33-4.4 quiet street inner city (24): 0.09 - 1.26

H14412km (56) :0.16-1.56 small island inner city (56): 0.33 — 4.4
12 km outside city (56): 0.16 — 1.56

1R

X

EEHERa7

{EFETE D HI B IR L

H

5| FA ik BUA, 1994 BUA, 1994

EE

SHERME A 7oaL4y acrolein

CASES

MEZ

SER 19934 Year: 1993

Bk

HEAAT (Hhea) BT AU Location: The Netherlands
SRR A= atmosphere

HR BIE S DRA T CRAIESD)  BIELAIL (4 g/m) Type of site (no. of measurements): Levels observed (i

N—=J DEEM, EICTIHHEOEBLEBR T4 [g/m)

ERTDEASHh 5 T5EGEIE, :<0.1(=dl.) residential area The Hague. No industrial centra and major
traffic routes nearby. Five measurements at 4 different
locations.: < 0.1 (=d.l.)

5

SEIR

EEHRIT

551 D HI BT AR L

H

5| A3k RIVM, 1994 RIVM, 1994
EE

HEMEA F7oarA4y acrolein
CASES

fHEE

ER 19854 Year: 1985
HiE

A 51T R

BE:ASS

Location: The Netherlands




AR

AR

atmosphere

R BIEH R D24 GRITERD) SBIEL AL (U g/m°) Type of site (no. of measurements): Levels observed (u
B, 25, T TIRRBIEL=F:1.1 g/m%)
average of 1 h measurements in rural area, sub—urban area
and industrialised area (n.s): 1.1
frt
ER
EEHERTT
(S35 D HIBTARHL
H
5| FAXXER IPCS, 1992 IPCS, 1992
E=
HEBRYMER FoaLA4> acrolein
CASESE
MEE
%*ﬁﬂ 19614, 19634 Year: 1961, 1963
;'ﬂllliﬁ'fj(iﬁl,,ﬁ) BT A EILR, KE Location: Los Angeles, USA
SRR PN atmosphere
fER BIEH S DRAT GRIES) BELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (U
AR (19614F)  #HEh §7-25 g/m°)
#RILER (19634F) : 2-23 (F191.6) urban (1961): nd - 25
urban(1963): 2 — 32 (avg . 1 6)
et
JERR
EFEHRDT
(S8 O I B AR L
H B
5| Xk IPCS, 1992 IPCS, 1992
EE
SERME A FoaL4y acrolein
CASES
HEE
SER 19834 Year: 1983
HiE
BIFERAT (=) BRI —T> Location: Sweden
BEIK PN atmosphere
R HIEHEDAAT GAIES) HELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (U
HOEOZBENSNE: 12 g/m’)
urban, busy road: 12
#aEm
AR
EEHERa7
{281 O I B AR HL
Hi
5| A3k IPCS, 1992 IPCS, 1992
EZ
HERYE A F7oaL4> acrolein
CASES
MESE
%ER 19834 . 19864F Year: 1983, 1986
fﬂ'l%@'fj(iﬁﬁ) BT BA Location: Japan
PR PN atmosphere
(=TS BIEH S DAAT GRS BELAIL (4 g/m®) Type of site (no. of measurements): Levels observed (i
HMLER (19834F) - RSN T g/m’)
EDER (b IL DEKIE) (19864F) :2-4 urban(1983): nd
urban (max. value road tunnel)(1986): 2 - 4
5
SR
EFEHERTT
(S8 O I B AR L
Hi
5| F 32k IPCS, 1992 IPCS, 1992
iEE
SHERYE A FoaL4y acrolein
CASE=S
MEE
%*R 1970%F . 19574F , 1964%F . 1966%F Year: 1970, 1957, 1964, 1966
&
RIESAT (i) SRV Location: USSR
BEAK PN atmosphere




HE

BIEH R DR T GRIES) BIELAIL (u g/m?)
EBDED. BHRERR I T-22
BRERNS100mDET REHSNT-13
BB{EZETIHEMS50mD T ¥t : 2500 (25/250D &K fE)
BH{EETIB M S2kmD T :640(21/27D & KIE)
FEH TS HVS TkmaD T b : 100-200
FHEH TS A5 150ma) T ¥ Hh: 320

Type of site (no. of measurements): Levels observed (p
g/m°)

urban, highway: nd — 22

residential 100m from highway: nd — 13

industrial 50 m from petr.chem.plant: 2500 (max of 25/25)
industrial 2 km from petr.chem.plant: 640 (max of 21/27)
industrial 1 km from oil seed mill: 100 — 200

industrial 150 m from oil seed mill: 320

frt
ER
EFEHERIT
(S35 D HIETARHL
H
5| FAXXER IPCS, 1992 IPCS, 1992
E=
HEYWERA FoaLA4> acrolein
CASESE
MEE
AR 19724 Year: 1972
HiE
BIERAT () BT FIOARENET Location: Czechoslovakia
SRR PN atmosphere
fER BIFEH S DR T GRIES) BELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (U
BRI—VATH:4-9(F17) g/m)
EvFa—- RAI15:10-370(F15223) near coal coking plant: 4-9 (av.7)
near pitch coking plant: 10-370 (av. 223)
et
JERR
EEERI7
(S8 O I B AR L
H B
5| Xk IPCS, 1992 IPCS, 1992
EE
SERME A FoaL4y acrolein
CASES
HEE
SRR 19824 Year: 1982
Bk
BIFERAT (=) AT V& Location: USSR
B PN atmosphere
(LTS HIEH S DAAT GRIES) HELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (u
22D IF AL TIBH 5300mith & : 280-360 g/m%)
2DM I F AJLER 5 H 51000mith £ : 140-460 300 m from 2 enamelled wire plants: 280 — 360
“control area”: 1-230 1000 m from 2 enamelled wire plants: 140 — 460
“control area”: 1 — 230
#aEm
AR
EEHERa7
{281 O I B AR HL
Hi
5| A3k IPCS, 1992 IPCS, 1992
EE
HERYE A F7oaL4> acrolein
CASES
HMEE
EE 19704 Year: 1970
ik
BIFEAAT () 5T KE Location: USA
PR AR atmosphere
[EES BIEHEDAAT GRS BELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (i
O—E—ERIE R E : 590 g/m°)
coffee roasting outlet: 590
HEER
SR
EEHERa7
S8 O I B AR L
Hi
5| F 32k IPCS, 1992 IPCS, 1992
iEE
HERME A FoaL4y acrolein
CASES
MEZE
AR 1961%F. 19724 . 1986%F Year: 1961/72/86

Hix




BIFERAT () BTV Location: USSR
BEAK PN atmosphere
R BIEH R D24 GRITER) SBIELRIL (U g/m°) Type of site (no. of measurements): Levels observed (u
HOHS O FESH TLVELY:460-27,710 g/m°)
beside exhaust of cars: unspecified: 460 — 27,710
frt
AR
EEHERTT
S35 D HI AR L
H
5| FA XAk IPCS, 1992 IPCS, 1992
E=
HEYMER F7oaLA4> acrolein
CASESE
MEE
%*ﬁﬂ 19704F . 19834, 19804 Year: 1970/83, 1970/80
HEFLTCER) B V& Location, USSR
SRR PN atmosphere
R BIEH R DR T GRIES) BELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (i
HOHKOM: AV :130-50,600 g/m%)
HOHKAA: T—t )L :580-720 beside exhaust of cars: gasoline: 130 — 50,600
beside exhaust of cars: diesel: 580 — 720
#aam
SERR
EEHERIT
1S58 1% D HIBTAR L
Hi
5| A3k IPCS, 1992 IPCS, 1992
EZ
HEYWEA FoaLAy acrolein
CASES
MEE
EE 19834 Year: 1983
HiE
BIERAT () BT BA Location: Japan
SRR PN atmosphere
R BIEH S DRAT GRIES) BELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (i
#BH Z A+ BERNUF : 500-600 g/m%)
municipal incinerator: 500 — 600
1R
X
EEHERa7
{EFETE D HI BT IR L
H
5| FA ik Degussa 1995I1ZT5|H as quoted in Degussa 1995
EE
HEEME A 7oaL4y acrolein
CASES
MEZ
X
Bk
HEAAT () B R Location: World
SRR A= atmosphere
HR BIE S DRA T CRAIES)  BIELAIL (4 g/m) Type of site (no. of measurements): Levels observed (i
ZRDE AT I :008-2.3 g/m°)
clean air regions: 0.08 — 2.3
HEER
SR
EFEHERTT
(S8 O I B AR HL
Hi
5| A Xk Degussa 1995(ZT5| as quoted in Degussa 1995
iEE
SHERYE A FoaL4y acrolein
CASE=S
MEE
AR 19934 Year: 1993
ik
BIFEAAT () B IALAR Location: Mount Everest area
BEAK PN atmosphere




HE

BIEMEDEAT TS HELARIL (0 g/m?)
BATZZER:0.08-0.25

Type of site (no. of measurements): Levels observed (u
g/m°)
clean air: 0.08 - 0.25

frt
JERR
EEHERTT
S35 D HIETARHL
H
5| FXER Degussa 1995I1ZT5|H as quoted in Degussa 1995
E=
HERMEZ FoaLAy acrolein
CASES
MEE
N 19934 Year: 1993
HiE
BIERAT () BT A2U7 Location: Italy
SRR PN atmosphere
#WwE BIEH S DR T GRIES) BELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (U
O—< DO FE25kmD FEAHh i :0.27 g/m°)
forest area 25 km west of Rome: 0.27
Frt
JERR
EFEHERIT
1S58 1% D HIBTAR L
Hi
5| FAXEk Degussa 1995 T5| as quoted in Degussa 1995
EZ
HERMEZ FoaLAy acrolein
CASES
MEE
EE 19934 Year: 1993
ik
BIERAT () BT FAY Location: Germany
SRR PN atmosphere
R BIEH S DR T GRIES) BELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (u
ALY DRIEI0km O FE ki :0.49 g/m°)
forest area 30 km south east of Berlin: 0.49
#EEm
AR
EEHERa7
{281 O I BT AR HL
Hi
5| A Xk Degussa 1995(ZT5| as quoted in Degussa 1995
EZ
HEBRME L FoaLAy acrolein
CASES
MESE
EET 19865 Year: 1986
ik
AIESAT (hf) B BA Location: Japan
JEAEN P atmosphere
[T BIEHEDAAT GAIES) BELAIL (0 g/m’) Type of site (no. of measurements): Levels observed (i
MOEK HFESNTLVLY:23-28 g/m%)
urban air: not specified: 2.3-2.8
HEER
SR
EFEHERTT
(S8 O I B AR HL
Hi
5| A Xk Degussa 1995(ZT5| as quoted in Degussa 1995
iEE
HEBRME L FoaL4y acrolein
CASE=S
HMEE
%*R 1976%F, 19824 Year:1976/82
&
BIFEAAT () BTV Location: USSR
BEAK PN atmosphere
[EES BIEHEDAAT GRS BELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (u

EOHKOA: AV 5&K6,100

g/m°)
beside exhaust of cars: gasoline: up to 6,100




A

i o
JERR
EEHEZa7
(S8 O I B AR L
Hi B8
5| A Ek IPCS, 1992 IPCS, 1992
iEE
HERYME A FoaL4y acrolein
CASES
MEZ
SRR 19705 Year:1970
ik
BIE2AT GHhR) B V& Location: USSR
BEAK AR atmosphere
R BIEHEDAAT GRIES) HELAIL (0 g/m®) Type of site (no. of measurements): Levels observed (4
BEo#SOM: T—1)L:500-210 g/m%)
beside exhaust of cars: diesel: 500 — 210
HEER
JERR
EEHERa7
(S8 O I B R L
Hi B
5| FXEk IPCS, 1992 IPCS, 1992
iEE
SERME A FoaL4y acrolein
CASES
HEE
X 19864F Year:1986
HiE
BIFERAT (=) BT ViE Location: USSR
BEIK PN atmosphere
R HIEH EDAAT GRIES) HELAIL (U g/m®) Type of site (no. of measurements): Levels observed (4
TIybIU UL BHENT-120 g/m°)
near jet engine: nd — 120
#aam
SEIR
EEHERIT
{281 O I BT AR HL
Hi
5| A3k IPCS, 1992 IPCS, 1992
EZ
HERYE A FoaLAy acrolein
CASES
MESE
EET 19864 Year:1986
ik
BIERAT Gthe) B BA Location: Japan
PR K water
[rE BIEH R DZAT GAIESR) AIELANIL (U g/L) Type of site (no. of measurements): Levels observed (i
MK RIS ESNTLMVELN(3/4) :5-11 g/L)
K RIZEFESN TV (6/9) :1.5-11 rainwater; origin ns (3/4): 5-11
rainwater; origin ns (6/9): 1.5-11
FEER
SR
EEHERa7
(S8 O I B AR HL
Hi
ElGEES BUA, 1994 BUA, 1994
Degussa 1995(ZT5IH as quoted in Degussa, 1995
E=
HEMEA 7oaL4y acrolein
CASES
fHEE
EE 19844 Year:1984
HiE
HEAAT (Hhea) BT KE Location: USA
SRR K water
[T HIEH EDAAT GAIESR) BIEL AL (g g/L) Type of site (no. of measurements): Levels observed (u
TSRAFy B EHAIOM TR UEEK: RESNT (% |e/L
HBRF:10) ground- and waste water: near plastics manufacturer: nd
(detec, limit: 10)
o+ SO

=1l




ERR

EEHEZa7
(S8 O I BT AR L
Hi
5| FAXEk BUA, 1994 BUA, 1994
%
HERYME A FoaL4y acrolein
CASES
HHEE
X
ik
BIESAT (1 5) BT KEEPAT—2/\0 5 Location: USA: EPA data bank
BRI 7K water
e BIEH R DZAT GAER) AIELAIL (U g/L) Type of site (no. of measurements): Levels observed (u
TEFEK: 126552 TIL 19U TILAEHIRRLLE (B [g/L)
HERFRIEAER) industrial waste water: 1265 samples, 19 samples above
detec. Limit(Detection limit unknown)
[t
JERR
EEERa7
S35 D HIETARHL
H
5| XAk BUA, 1994 BUA, 1994
E=
HEYWEHA FoaLAy acrolein
CASES
HHEE
SERR
HiE
BIERAT (4 5) B KE EPAT—2/\V 5 Location: USA: EPA data bank
SRR 7K water
(=TS BIERDEAT CRIER) AIELANIL (U g/L) Type of site (no. of measurements): Levels observed (u
REBK: 79892 T )L 29T ILHRHEBERUE RER |g/L)
FIEFH) surface water: 798 samples, 2 samples above detec. limit
(Detection limit unknown)
frt)
JERR
EEERI7
{EFETE D HI BT IR L
H
5| FA ik BUA, 1994 BUA, 1994
EE
HEEME A 7oaL4y acrolein
CASES
MEZE
X
Bk
HEAAT () BT KE, 24X Location: USA, Wisconsin
B K water
(LTS A EDFAT GAIER) GBEL AL (p g/L) Type of site (no. of measurements): Levels observed (u
MEETHOZH&R 5 TILD5H1DTHRE: 170 g/L)
leachate of municipial landfill: detected in 1 of 5 samples:
170
Hhim
SEIR
EEHRIT
551 D HI BT ARHL
H
5| B3k ATSDR, 1990 ATSDR, 1990
EE
HEMEA FoaL4y acrolein
CASES
fHEE
EE
HiE
HEAAT (Hhea) BT KE Location: USA
SRR K water
[T A S DA T GAIESR) BIEL AL (p g/L) Type of site (no. of measurements): Levels observed (u

BIRMEEIS 3579 T ILDS353 DT : 10-51,000

g/L)
hazardous waste sites: detected in 3 of 357 sites: 10—
51,000




A

b=t
JERR
EEHEZa7
(S8 O I B AR L
Hi B8
5| A Ek ATSDR, 1990 ATSDR, 1990
iEE
HERME A FoaL4y acrolein
CASES
MEZ
SRR 1974% Year: 1974
ik
BIFERAT () BT K E Location: USA
BRI K water
R BIEH AT GAES) GBELAIL (U g/L) Type of site (no. of measurements): Levels observed (u
KEK: DADVRKEE, 7oOLAVIZLIELIERKED [g/L)
PREEFIEL THERASNT=:30-100 surface water: irrigation canal. Acrolein often used for
aquatic plant control: 30-100
BE
JERR
EEHERa7
(S8 O I B AR L
Hi 58
5| FAXEk IPCS, 1992 IPCS, 1992
EE
SERME A FoaL4y acrolein
CASES
HEE
X 19864F Year: 1986
Bk
HEIAT (M) B R—ER. (3T Location: Po Valley, Italy
BRI K water
R BT EDRAT CRAIESR) AELANIL (U g/L) Type of site (no. of measurements): Levels observed (u
MK BRI g/L)
rain water: nd
#aam
SEIR
EEHERa7
{281 O I B AR HL
Hi
5| A3k IPCS, 1992 IPCS, 1992
EZ
HERYE A FoaLAy acrolein
CASES
MESE
EET 19864 Year: 1986
ik
RIESAT (i) 5 KE Location: USA
PR K water
[rE B BRDZAT GAIESR) AIELANIL (U g/L) Type of site (no. of measurements): Levels observed (i
#RK: EXREEDOHFF K BRHSNT GRERRE:01-3)  |a/L)
groundwater: community well water: nd (detec. limit: 0.1-3)
1R
SEIR
EEHRIT
551 D HI BT AR L
H
5| FASCER IPCS, 1992 IPCS, 1992
EE
HEEMEA FoaL4y acrolein
CASES
fHEE
EE 19874 Year: 1987
HiE
HEAAT () BT BAR Location: Japan
SRR K water
(=TS AT SDAAT GAIER) BIEL AL (p g/L) Type of site (no. of measurements): Levels observed (u
MK QYT IL) HBEHEN T RHERS:0.04) g/L)
RMK@BHUFIL) 15-31 rain water (2 samples): nd (detec limit: 0.04)
rain water (3 samples): 1.5-3.1
frt
ER

EEERTT




{ERE M D HIHR B
H 8

5| B3k IPCS, 1992 IPCS, 1992

%

SERME A

CASES

HHEE

JERR

ik

BIFERAT ()

BRI

"R The Contract Laboratory Statistical DatabaselZd&k%&. Kk [The Contract Laboratory Statistical Database reports that
EDBTDEEREMNESALDRD1DT, 7YVALA |acrolein was detected in soil at 1 of 357 hazardous waste
U LENSRE SN, FIREM 6.5 ppbTH>T= sites in the U.S., at a mean concentration of 6.5 ppb
(ATSDR, 1990) , 7ZOL A M, BRE THEZ SN =KEH [(ATSDR, 1990). Acrolein was measured in soil samples of a
BhElfE# D TIEH T ILMSBIESNT=, 305 T ILD IR |U.S. fire—fighting training area contaminated with fbels. In 1
D1DT, L1E1kegd1=YI1258u gDREH., FEH12mTHR |of 30 samples a concentration of 58 y g/kg soil could be
Hi € 7= (BUA, 1994) detected at a depth of ca. 12 meters (BUA, 1994).

The evaluation of a data bank (STORET) of the U.S. EPA

KEEPADT—%/32% (STORET) DEEHIZE S L. 3310 |showed that acrolein could not be detected in any of 331
EBY U TILDOENNSETIOLAU N RE SN M 0T |sediment samples (BUA, 1994).
(BUA, 1994),

et

JERR

EEHEZRa7

(S8 O I B AR L

H B

5| FA ik

BEE

33 BH LS

TRONSPORT AND DISTRIBUTION

331 RIER MO E)

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

SHERYE

CASEE

HMEZ

S

HiE

R ——

[L1ES

BRES PRl & ARG
i EE (levelll/ID)

LGk

ZR

EmERa7

{E3E1E D HI MR
HH 8

5| FXEk

ke

33.2 7B
DISTRIBUTION

SERYE %

CASEES

MEE

ER

TGD (FHOZHAILH AT ARF AR 1996)IZHELN. A
1—BIE$(E20°CIH VT, 6.1Pam’/mol LEHEN B,
AU —BIEHOAIFEIEE. 3.1Pam®/mol TH>7=(BUA,
1994; 33), Ch(E. 7UALAVDREKHDHWNILEHLE
b\ég)#iiébfx%ut%ﬁéhé$iﬁ=L’CL\é(Lyman,
1982),

According to the TGD (1996) a Henry's Law constant of
6.1Pa.m’/mol at 20°C can be calculated. A measured

Henry’s Law constant of 3.1 Pa.m®/mol at 20°C was found
(BUA, 1994; 33). This indicates that volatilisation of
acrolein from surface waters and moisty soil is expected to
be high (Lyman, 1982).

LTS

Bk
HEREH

e

Faam

ZR

EmEERa7

{E3E 1 D HI MR B
HH 8

5| FXEk

Lyman, 1982

Lyman, 1982

BE

SERYE %

CASES

MEE




SER log KowMBIEE -1.10 (Baker, 1991)Z LT, TGD (1996) [Using the measured log Kow of —1.10 (Baker, 1991), a Koc
12&kY. Kocl%2.8 I/kg THBHEEHEIN S, EERAYZKoclE |of 2.8 I/kg can be estimated according to the TGD (1996).
(ERTT) (F2DNDELBETIET51-270D THo1=h. T |Experimentally determined Koc,~values (dimensionless)
DHRERICEAL T U EDFEMIZTEETHS (BUA, were in the range of 51-270 for two different soils, but
1994), KocDHEANE R WBIEIEICEDE, 72OL A2 D  |further details of this study are lacking (BUA, 1994). Based
hEENSEGTIEDRRBEIENTEINDS, LML, 7 |on the calculated and experimental Koc values, acrolein is
oaLA> D LEADRZE (REDE) A #E N THDE |expected to be moderately to highly mobile in soil.
WS1EHREHS (BUA, 1994), a3 —ariRBRICHLY  |However, there are indications that the adsorption of
T.IKDEENENEREL-ES. acrolein to soil (bound fraction) is irreversible (BUA, 1994).
1EBOT7IALA D FEFEIE. BIELEHD579%, B—L 1 |In a simulation test, assuming the absence of water
M547%EFBEINT=(BUA, 1994), K HSREIRFIZZERFE L= |evaporation, acrolein was found to evaporate for 79% from
58.85% DT IOLAUAMADTIENSIEFHT S, 15 |sandy soil and 47% from loam soil during one year (BUA,
1DDEERTIX. 72ALAUIFBRONT=(0.1%5&D 1994). When the water evaporated simultaneously, 85% of
30%) EHD DHHEMER A DRKIEZRLT= (Giusti et al.,  |acrolein evaporated for both types of soil. In another
1974), CNODHEBRER(IT. 7/OL AN TIEADEKE |experimental study acrolein showed a limited (30% of 0.1%
BEAMEL, LT —FU I WD THAIELEEITKIF |solution) sorption to activated carbon (Giusti et al., 1974).
FTH5LDTHSH, LOWLIEBEFRESRDBIEN., LIEASHT |These experimental results further support the conclusion
KADEEEFDHEHIENFEINS(ATSDR, 1990), that acrolein has a low sorption to soil and therefore that
leaching may occur. However, volatilisation and degradation
processes are expected to
attenuate movement through soil towards groundwater
(ATSDR, 1990).
BRI
Fik
SERE
HEER
JEIR
EEERI7
(S8 O I B AR L
H B
5| FA ik
EE
SERME A
CASES
HEE
SER RERAKoclEIZRIL T, EEARFEME S A RILTLVS |As important details are lacking for the experimentally
1=8. KocDETEE2.8 I/kghE B 5T IAL A2 D F#EET |derived Koc—values, the calculated Koc of 2.8 I/kg will be
BIZIXEREND, TIE, EE R UFERF (2% 3 SKpfE [used throughout the further exposure assessment of
[IKoclE& . XfIi3 BFoclE (MR FE|S) ZHITEHHE |acrolein. Kp—values for soil, sediment and suspended
BEI2KY. 006 L/kg(E1E) . 0.14 L/kg(EEE) % 1f0.28  |matter can subsequently be calculated by multiplying the
L/kg GRlERIF) EBEH SN T-, LALEASIEL ogKowlE  [Koc, with the corresponding foc—values, resulting in KP's of
MEDKplEIFEEENE<EN GEREENOHETH  [0.06 I/kg (soil), 0.14 I/kg (sediment) and 0.28 I/kg
) ENFEIND, (suspended matter). It should be borne in mind, however,
that the derivation of a Kp from low log Kow—values is less
reliable (estimation outside domain).
B
Ak
SERE
1R
X
EEHERa7
{EFETE D HI BT IR L
H
5| FA ik
EE
SHERME A
CASES
fHEE
R EEPERADBBIEIDEICKY R PHSERESN [Whilst physical removal from the atmosphere by
1=, KEPDHEBREBILERY ., TNILBHELEMN |precipitation and dissolution in clouds can occur, the short
HFEYEETHINIEETRLTLNS, atmospheric residence time suggests that wet deposition is
of limited importance.
SRR
Ak
SERE M
BE
fit
SEIR
EEHRIT
551 D HI BT ARHL
H
5| FXCER
E=
34 IFREESENE

AEROBIC BIODEGRADATION

|§ﬁ5§%§%
CASES




MEE

ER

ji‘

l£
AR

LELE R

GLP

HEREIT o=

HEREH

HENTEE

EERE

BERE C

SNEMESSLVRE
(mg/L)

SRERAFERE

SREFHAEE
RESEEE %) HE

.

SEERE -1

DEERE-2

HEERE-3

DR -4

DEE R

ERERBRUNDDREE
REFTERVZDFHER

HEMEDNT, 1488
DREE

RIENEEE (%) HE

Z D1t
6 AFETELE77OLADIFRBR USRS BIAE S 214 R ER | The available aerobic and anaerobic biodegradation test
FHERHERI, 32RV 33ICEHL=, FREETDES M |results for acrolein are summarised in Tables 3.1, 3.2 and
HRERZH LT, DNSOM IR ER S THORPTIFIRM KT [3.3. The current information on several technical aspects is
TW%, LHOLEND, ETHOT—FtyhELTIEZ AL A |incomplete for nearly all biodegradation tests.
CDESBEDRRELTHICTTHDTHHEHRLEEN  [Nevertheless, the total set of data is regarded sufficient to
e draw conclusions upon the degradation potential of
acrolein.
JERR
EFEHRDT
(S8 O I B AR L
H B
5| FA ik
BEE
AEBRME R
CASES
HEE
SER IEKKEEDISRARY)—=U5; Static—culture flask screening;
Screening procedure of Bunch and Chambers (1967) Screening procedure of Bunch and Chambers (1967)
Hik SHEEHRER Ready test
EEHE THFE 7days
HBFER JEBIMEHEFEIR Non—adapted inoculum
10 ml SEMER(RBEREK) 10 ml Activated (domestic) sewage
GLP
HEBREIToE
SEREM
HEBRMERE
SHIRRE
EHEBE C
SEMELSSIVRE
(mg/L)
HMEEBIE R DOC R UTOC DOC and TOC
SMRIEHRIOTNTST4—THLRONT =, Degradation was also shown by gas chromatography
SEEEHAE

R —

| SRR
| SARRE-2
| SARRE-3
| SRR
SRR
ERERLUNDODEE [100% 100%
BIEAERVZDMHR (7THEIZ100% D REEMEAEE L=, After 7 days 100% of the substance was eliminated.
HEMED7, 14BH
DRRE
Z Dt
ihim FTHALAUIE, THURNTIRRMICH fEShT-, acrolein was degraded aerobically within 7 days.
SERR EHPL T ZDERER (Tabak, 1981)IE. 59 f25KE& &A% |Expert judgement: test (Tabak, 1981) can be considered as
FEMNTED, a ready test.
LAO\LEEAYS, TabaklZk B4 7 R ER (X, L DA RIRE = |However, it should be emphasised that the biodegradation
AHBIZEHLT (BORBHERERELT)®FASN TLVS,  [tests carried out by Tabak have a number of limitations.
BlZIE, BLDBE—RSBLMEEESN TLVELV A, [For example, in mosts cases only primary degradation was
ZFDMDRFMRABBRELTEAZFEALTINSAIZH K H [assessed and because of the use of yeast as an extra
BELTWSAINELNEWERETHD, carbon source, co—-metabolism may occur.
E@ERa7 2 2
S35 D HI AR HL
Hig WHO, 1992 WHO, 1992




HLET S

Tabak et al., 1981
Bunch and Chambers, 1967

Tabak et al., 1981
Bunch and Chambers, 1967

[FES CORREIZDEMHRAEREE 2D, This test can be counted among the ready biodegradability
tests.
HEBRMER
CASES
HHEE
SER FTKKXRIGE AT L Flow—through reactor system
Bk — REHREAER Primary biodegradation test
= A 2-6 E 2-6days
HBFER EMEiEFER - (TR HKMIEBRESRMNSDEMEE  |Adapted inoculum : Activated sludge from (industrial)
HEFERRE © TH STP
GLP
HEBRE(TS-F
SERE
HEBRMERE 62 mg/I 62 mg/|
HIRRE
BEHRE C
SEMESSLVRE
(mg/L)
SERERIE A E MERMEDEEE elimination rate of test substance

SREFHAEE
RESEEE %) HE

EE | —

SEERE -1

DEERE-2

HEERE-3

DEERE-4

MRS B

ERERBRLUNDDREE
REFTERVZDFER

99.90%

99.90%

HEMENT, 1488
DRRE

RESEE %) HE

Z0ith REMEDBEERBENTTHONT-, COREETIZ2~687% |One inherent biodegradation test was conducted. In this
12100% D 4 43 fi# HY:RI E S iz (WHO, 1992), test 100% biodegradation was measured after 2-6 days
(WHO, 1992).
#aam
SEIR
{E3EHRT 4 4
(E5EM D HIETARHL ZLDIEERZRAKTHR Polyvalent inoculum diluted with natural water
HiE BUA, 1994 BUA, 1994
5| B XEk
EZ
HERYE R
CASES
HHEE
SR HEBDIAT . AR FEEEAER Type of test : methane fermentation
HiE EH Unknown
153 AR 201 ] 20 Days
HEFER BIERERE: A5 conc. of inoculum : Unknown
AR HBERRTEARIGESRP. KPiHLHEHE208M  [Methane fermentation was applied in a mixed reactor with
T, BFftia b St CERmINT=, AWML, 908 E. 740 |a hydraulic residence time of 20 days and seed with a
LAY iEE10g/LTEIiEENT=, acetate enriched culture. Micro—organisms were adapted
for 90 days to 10 g acrolein/I.
GLP
HEBRETo-F
HEREM
AERMERE 10 me/L 10 mg/L
HIRRE
EHEBE C
SEMELSSIVRE
(me/L)
| > REAIE Ak HARAERK Gas production
SEEEHAE

SRR

4 7L (GEBIMEAEIEIR)

no biodegradation (Non-adapted inoculum)

RRE-2

HREE-3

SEERE-4

SERE R
TERERLUSNDHRE [42% BlliEShi-{BiEiR) 42% (Adapted inoculum)
BT ERVZDHER

NEMENT, 148E
DREE

ZDfth

1R IEREE S AR (R 3.2) Anaerobic biodegradation tests (Table 3.2)
HERBE1TIE BMELI=> AT AT, BEERELE 5 (42%) |In test no. 1 anaerobic biodegradation (42%) was measured
HYEIE S T=(WHO,1992), in an acclimated system (WHO,1992).

ER

EEHRIT 4a 4a

551 D HI AR HL

Hig WHO0,1992 WH0,1992




[EIAE

&

HERME S

CASES

MEE

ER

HRERDIAT : AR FEFEEAER

Type of test : methane fermentation

TR

Unknown

&
EEHM

LELE R

HBIERRE: T—28\L

conc. of inoculum : No data available

GLP

REREIT oI

HEREH

HERMERE

500mg/L

500mg/L

EERE

EERE °C

SEMESSLVRE
(mg/L)

SRERAFRE

HRERK

Gas production

SREFHAEE
RESEEE %) HE

HEaaa—-——

DEERE-1

no biodegradation

1
SRR E-2
HRRE-3

DR -4

DEE R

ERERBRUNDDEE
REFTERVZDFER

HEMEDNT, 1488
DRRE

RESEE %) BHE

ZDfth
[t ESREE SRR (R 3.2) Anaerobic biodegradation tests (Table 3.2)
FEEIME M EYFE B ERREE 2 R ER (FlERES2)T  |No biodegradation was observed in the anaerobic test (no.
&, £ERRIERONGED o1z, ShlE, FHERME DIEY |2) with unacclimated microorganisms.
~DEHTHATES, This can be explained by the toxicity of the substance to
micro—organisms.
R EESIE. COHERITTIALAL DA EFEEY D [The authors attributed this result to the toxicity of acrolein
EMHITEBBDELTLVS, to the methanogic micro—organisms.
EBHERa7 4a 4a
(E5EM D HIETARHL
Higd WHO0,1992 WH0,1992
5| B XEk
&%
HEBRMEZ
CASEE
HHEE
ER HERDIAT A3 FEEEAER Type of test : methane fermentation
Fix Healy & Young, 1978(ASTM) Healy & Young, 1978(ASTM)
EEHM 83l 8 weeks
HEFER EEREE : 10% conc. of inoculum : 10%
TEMBFEKNIEBREE LS DEMFIR activated sludge from industrial STP
GLP
HERE(To-F
SHEREM
AERMERE 75ma/L 75mg/L
SHIRRE
EHEBE C
SEMELSSIVRE
[(mg/L)
| D EEERIFE A HRAERK Gas production
SEEEHAE

R —

S ERRE-

ENRIGL
HEFERDBILIR BB I HIEHREL

no biodegradation
No information on adaptation status of inoculum available

SRR E-2

SRR E-3

[NH

HERRE-4

MR B

ERBERLUNDSREE
BFEFERVEDIER

HEMENT, 1488

DRRE
Z Dt

Eim BRI AE S RHER (R 3.2 Anaerobic biodegradation tests (Table 3.2)
HEESIL. MEMDEIMEIREEIZRET B1EMAEELVz  [Test no.3 is difficult to evaluate because no data is
&, FHEAEELLY (BUA, 1994), available on the adaptation status of the micro—organisms

(BUA, 1994).

X

EEERa7 4a 4a

551 D HI AR HL

Hig BUA, 1994 BUA, 1994

5| FXER
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HERME R

CASES

MEE

ER

ji‘

l£
EEHE

ELE R

GLP

SHEREIT o=

HEREH

HENTEE

FHiERE

EERE °C

HNEMESSLVRE
(mg/L)

SRERAFERE

SREFHAEE
RESEE %) HE

EE | —

SEERE -1

DERE-2

HEERE-3

SRR

DEE Y

ERERBRUNDDREE
REFTERVZDER

HEMEDNT, 1488
DREE

Z D1t
[t fEam Conclusion
EEERINE-S BB T —2NRBYLZNFNES. |Despite the lack of a well-performed ready biodegradability
ToaLAoE, THERURENSERE—RDFEE. RFE  |test, it is expected that acrolein will be completely
BREMAERLENIEND, SARLRICSTELIZEM  |mineralised within 3 weeks because of rapid primary
EEhaEFHEh5, AT, 220D E4HQSAR degradation of acrolein within 7 days and no stable
(BIODEG &OECD-ETJL 75; Rorije et al., 1997)I2&%F |metabolites are formed. In addition, the outcome of two
ARERLEL. SRYED I RIEETRL TS, £59#% |different QSARcalculations (BIODEG and OECD-model 75;
HEREREQSARD T B DR A LT —2tyhZ&Y, 74 |Rorije et al., 1997) also point to the ready biodegradability
OLAUIE, BEDRVFHEICE W TR R EMEEAIES  |of the substance. Based on the entire data set on
N, TOESRREERIT1/6B5MH (STP) THD. biodegradation and the QSAR estimates, acrolein will be
considered in the current risk assessment as ready
_ biodegradable with a biodegradation rate constant of 1 h™'
TIALAY OREFEICIE, TIRPFBMO 4.2 BEE |(STP).
WSENEATES, Lﬁ‘b@:?ﬁ‘l%)\id)éflﬁliﬁiﬁﬂd){ﬁl,\ A soil DT50 of 4.2 hours could be used in the exposure
Ei\'.sﬁ‘(iga‘?ﬁﬁ)0)1@'@3)6%':73‘,ﬁ‘7§\}%‘§f560 fRE |assessment of acrolein. However, it should be noted that
§$7£tbfli~ TGD(T7:jJ}l’7J AFVARF2AVR) D |this value is derived from less reliable data (see above). As
T 74 IVMEROHE ﬁaﬁ)ﬁ\fﬁﬁﬁéhéc EEE%‘@U AU%5E |2 conservative approach the default value of the TGD (30
EICEWTIE, 42B8H VSRR BN S EELGS, days) will be used. In the risk characterisation for the
terrestrial compartment reference will be made to the
measured value of 4.2 hours.
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3.5. BOD-5, CODZF?=13BOD-5./CODtL
BOD-5, COD _OR RATIO BOD-5/COD
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CASE=S
HHEE
AR
BOD5D E H A& ] Unknown
GLP
SRERZ 1T o1
SERE M
R
BE ABRYMERE . T8 Conc. of test substance : unknown
R mg0,/L
BOD/CODtE
Z0Hs AEREAR: 5B Duration: 5days
WEREREE . T (FIATEST—47%4L) Conc. of inoculum : unknown (no data available)
EnmEELL no biodegradaton
JEBIMEHEFEIR Non—adapted inoculum
bt XERIZENIE, COBRIIMED~DEMEIZEDHD TH |Lit was reported that the result was due to toxicity to
5 micro—organisms
SR B®H . 02 BRYAH Detection : 02 uptake
EEERI7 4 4
EFE M DI BRIRHL ZLDIEERZRAKTHER Polyvalent inoculum diluted with natural water
Hi 8 WHO0,1992 WHO0,1992
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SRR T

SHEREH

s |

RE HEYMEEE : TH Conc. of testsubstance : unknown
#EER mg0,/L
BOD/CODLE
0 HERHARE: 5B/ Duration: 5days
WEEREE . T FIATEST—32%4L) Conc. of inoculum : unknown (no data available)
EREEL no biodegradaton
i JEBIMEHEFEIR Non-adapted inoculum
e XEICENIE, COBRIIMED~DEMEIZEDEDT | Lit was reported that the result was due to toxicity to
H%. micro—organisms
SER B . 02 FRYAA Detection : 02 uptake
EEHEZRa7 4 4
5B D HI TR HL ZLDIEIEREZRAKTHER Polyvalent inoculum diluted with natural water
g WH0,1992 WHO0,1992
5| FA ik
BEE
SERME A
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HEE
X
BODSDEHFiE STAS 6560-62 STAS 6560-62
GLP
SERZ 1T o1
BRI
&R
BE HEYEEE : IH Conc. of testsubstance : unknown
R mg0,/L
BOD/CODLt 2% (FEBNEABREIR) ; 6.7% (AL AEFEIR) 2% (Non—adapted inoculum) ; 6.7% (Adapted inoculum)
Z0i SREREARS: S5HME Duration: 5days
WEREREE . FIATEST—2ELCAIIK) Conc. of inoculum : no data available (River water)
et
R/ . 02 BRYiAH Detection : 02 uptake
R NXEIZENIE, COERIIMED~DEHLIZEEEDTH |Lit was reported that the result was due to toxicity to
o micro—organisms
EBMHERI7 4 4
{EFEME D I BFIR ML ZLDWEERERARKTHER Polyvalent inoculum diluted with natural water
HiE WHO0,1992 WHO0,1992
5| FA ik
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SHERME A
CASES
EE
X
BODSD & i A% G Unknown
GLP
SERZ (T o1
SERE
R
T HEMEEE . TH Conc. of test substance : unknown
R mg0,/L
BOD/CODLE
Z0ih HERHARS: 5B/ Duration: 5days
WERERREE . FAT 8L Conc. of inoculum : no data available
55 30% (1L #E#ER)) (BOD/ThOD) 30% (Adapted inoculum) (BOD/ThOD)
SER R ;02 FRYAH Detection : 02 uptake
EBHERT7 4 4
S8 DI ETIRHL ZLDIEFEFEERAKTER Polyvalent inoculum diluted with natural water
Hig WHO, 1992; BUA, 1994 WHO, 1992; BUA, 1994
5| Xk
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HHEE
SER
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GLP
SRR T
SERE

s | —




=E HEYMEEE : B Conc. of test substance : unknown
$EER mg0,/L
BOD/CODtE 225 (FIACEET—2EL) 22.5 (no data available)
HERHARE: S5BR Duration: 5days
Z0ith HEFERR R : 7B Conc. of inoculum : unknown
EMEEIR(REREK) Activated (domestic) sewage
et
SERR B . 02 BRYiAH Detection : 02 uptake
EmEERa7 4 4
58T D HI TR HL Z2LDIEIERERAKTER Polyvalent inoculum diluted with natural water
Hi 8 BUA,1994 BUA,1994
5| FA ik
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36 EYiRAEE
BIOACCUMULATION
SERYME A
CASES
HHEE
SER SLVKBAEEEERIGE . BRU-1.10£0V5 logKow®D{ELY [On the basis of the high water solubility and chemical
EERE (Baker, 199NICEDE, 7/OLAVITEMEHEY |reactivity of acrolein and its low experimentally determined
ERSBEWNIENTEEINS, 7N—F WAD 14c-127 40 |log Kow of —1.10 (Baker, 1991), no bioaccumulation would
L 1> (0.013 mg/| water) D28 AR LN ILAIZELY A |be expected. Following the exposure of Bluegill sunfish to
FENF-IETHEAZ A O 3 B EA X7 BB LLE THoT=(WHO, [14c-labelled acrolein (0.013 mg/| water) for 28 days, the
1992), half-time for removal of radiolabel taken up by the fish was
CORER(E, 7oOLAVEBVINDBEDRILI«RY) JLEE |more than 7 days (WHO, 1992). The study does not
D RISIZHSBEHEEIE SNz RFOMEBA~NDEYIAH  |represent bioaccumulation (BCF was 344) of acrolein per
B, RIREShE=7oaL4>ORE R U DB EY~DIZ |se, but rather incorporation of the radioactive carbon into
HMOEYAHERLTLNSD, 7OOL A2 DARE LA |tissues following the reaction of acrolein with protein
YimfEtt (BCFIX344) 7R3 HD TIXALY (WHO, 1992),  [sulfhydryl groups or metabolism of absorbed acrolein and
TGD QSARs®ZFh bZEAWN-ZREAEMIZEET SRS  |incorporation of label into intermediary metabolites (WHO,
ST I—HEC Tz, AOIZXICEETSBCFOEH L. CDIEE |1992). The calculation of a BCF for fish and worm
MIZE-THEYREKRDENEDERDND, according to the TGD QSARs and the subsequent risk
assessment for secondary poisoning is considered not to
be relevant for this compound.
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Pleuronectes platessa, Marine fish
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5| BTk Degussa, 1983a Degussa, 1983a
HHLRBRBENAFTE, COHBDEEMEIIEIYSEL [the complete test report was available and therefore this
LDEEZOND, HEBRENODTHIOLAVDAR%ER, |test is considered to be more reliable. To avoid losses of

o Sz BEDERITITHNTLVEL, acrolein from the test solution, normal aeration was

dispensed with.
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REARNODTHAOLALDOREFCHSH., BRITIT |losses of acrolein from test solutions are reduced by

s HNTLEL, omitting aeration.
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are only used as supportive information when deriving a
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CHRONIC TOXICITY TO AQUATIC ORGANISMS
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CHRONIC TOXICITY TO FISH
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FA 222 a(Daphnia magna)ZFALNT, SHR64BRIDE [For Daphnia magna a three generation 64-days NOEC—
ERMSBONT-NOECHEIX16.9u g/IERESN TLVS, 64 |value of 16.9 u g/| is reported. It has to be noted that the
BREIEVWSERICH-22Z 4R . OECDDH AR5 A2 |long exposure time of 64 days is not according to the

fw%E DREHEHB (14BBEIF28B ) IZHEHL TLVELY [recommended exposure time of the OECD guidelines (14 or
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BAEN Y D Dreissena polymorpha Tl . NOECHE (BET=3) [Mollusc Dreissena polymorpha a NOEC (mortality) is
[F14BBORBISEHINTEY. COEDRLAFRERE |derived in a 14 days experiment, which may be considered
s LTITEBBIE LN EE Z BB (D polymorpha DY) F AR  |relatively short for a long—term test with this species

[FH2FETHD),

(average life time of D.polymorpha is about two years).
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HHEE
TOALAVEBKEEZ-TET. BLRDEEMEB T |The effects of acrolein on various crops grown on soil
FTHOALAY DELEHFHELT= (Unrau et al., 1965; Ferguson |irrigated by acrolein treated water were investigated
et al, 1965) , 7VAL AV EHKDEEIL15me/IMD (Unrau et al., 1965; Ferguson et al., 1965). The
50mg/IDETH o1z, TDEEILHERZEHLIZEEPIIZ |concentrations varied between 15 and 50 mg/| of supply
FOTELHTV, B, /A—/\—_ rHEODD, |TIL |water. The effect levels differed among the crops tested.

v 50mg/I CELFEFBOLNLEMN Tz, Fa1!), FIEDIE |No effects were observed in bean, clover, corn and millet

ER 1240mg/ITHT MBISH RO SN ., FRIED FEIZ25me/IT|at 50 mg/I. Slight damage to foliage was observed in
RELBENROONT=. BROEEZT7IAL A EHIK |cucumbers and tomatoes at 40 mg/I, whereas cotton
THNEL-ECAH, RIBEBETHOTHIBIENRHONT-, [foliage was damaged significantly at 25 mg/I. Vegetable

seedlings in contact with treated water were damaged even
at the lowest concentrations used.
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REFOF7HIALIL DEYEEERRELIZHEIL. B
NE=HLAEL, Masarus (1976) (X, 7HOLAVEEDHE
BORKPOFEMEN LY DIERICEZHFEIZDL
THBRETWEDOHRELTolz. EMRFIL. VDL
BRAPOELOFEMEICHLEZEAT LA
IZBALMZES TS, e FF DIBE (KHEY D EFEREIC
MNTIEEERERLTNSEDEEZLNS, 7HOLA
VL. thDEERIE EMIZLERIEM I T DEEN T E
M Mot=, 09me/m’ D2BERINRTE T, 7YAL AU IETE
BEDHBEEOWHDEE . T3 me/m TILERE D@
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There is a limited number of studies in which the
phytotoxicity of airborne acrolein is investigated. Masaru et
al. (1976) reported on the examination of the effects of
several air pollutants, including acrolein, on lily pollen.
Pollen germination has previously proved sensitive to
various air pollutants, such as ozone. The implication is
that the inhibition of pollen germination will be reflected as
an adverse effect on reproductive capacity of a plant
species. Acrolein proved to be more toxic to pollen than
any of the other compounds tested. At a 2 hour exposure
of 0.9 mg/ma, acrolein caused a 60% decrease in pollen
tube elongation; at 3 mg/m3 it completely prevented
extension of the pollen tube. The 1 hour EC10 (assumed to
be equal to a NOEC) was found to be 0.9 mg/ms. Having
previously observed that exposure to acrolein at 1.1 mg/m3
for 6 hours caused acute foliar injury to lily, the authors
concluded that lily pollen was as sensitive as foliage to
acrolein treatment.
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JERDTILI7ILI7IZEBHONT=H., thDIEYTILIES
FRDDNEM Tz, LUEBEDTZALA (1.3 mg/m
TIBERE. F=(32.6 mg/m T4 5858 TR BB F-L5.
ROLUYDY TUEAT E—rORAICERDIZAL
BANFEELEZN., ChoDBIFIFREYY OBREMETH
BEINEHOEIFELGO TV, BZHOEUSIEEDEY
DH5HAEFETHREMNBEREYY OERERE TS, o/
CEMND. BIEELIEOY U EIILA M THREL-HED D
BIEE7ILTERDRETIEAEVDEHERLZ.
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RiZ. iEEHEE L7 LTEREREERT5Z0MDE
2B EDERLEAYDPICHEET DI EETHET N
EAHD, NRCOIEZ (LT LT ERDHEYIZRZI L2 L
#5Z25LW\STEFEBELTNADTIHL, FIZIE, &)
HAE-EZEER. BEMTEEOTEES-E<LDE
ERHAMNEADFERAEICSh TIVENENSZ LET]R
FALE=DTHS,

In an effort to simulate the plant injury observed in
California as a result of so—called smog in the mid—1940s,
Haagen—Smit (1952) exposed five plant species that
appeared to be the most sensitive in the field (spinach,
endive, alfalfa, oats and beets), to a variety of organic and
inorganic compounds. The experiments were carried out in
a fumigation chamber

concentrations generally less than 2 mg/ms. Several
aldehydes, including acrolein, were among the compounds
tested. Exposure of acrolein at 0.2 mg/m3 for 9 hours
caused symptoms on alfalfa resembling natural smog
damage, but there was no suggestion of damage to the
other species. Higher doses of acrolein (1.3 mg/m3 for 3
hours or 2.6 mg/m3 for 4.5 hours) produced numerous
sunken pits on both surfaces of spinach, endives and
beets, but the injury was unlike that observed in the field.
Having failed to reproduce typical smog symptoms on four
of the five sensitive plant species, the investigators
concluded that aldehydes were not responsible for plant
damage in the Los Angeles area.

The above—mentioned studies were critically discussed in a
National Research Council report ‘Formaldehyde and
Other Aldehydes’ (1981). The report stated that because
analytic techniques of varied sensitivity and precision were
used for measuring aldehydes, it is futile to compare their
results and extrapolate them to occurring concentrations
in ambient air. Even assuming the presence of better
analytic techniques, one must recognise that aldehydes are
present in complex mixtures with other pollutants that may
also be phytotoxic and interact with the aldehydes. The
NRC report did not contradict that aldehydes may
seriously affect vegetation, but it emphasised that many
important gaps, e.g. a sound dose—effect relationship or
evaluation of chronic effects, can not yet be clarified.
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SERME F7oaL4> acrolein

R— %

Bk A FB D 5 AL C501E a short—term LC50—-value for amphibia

=R
EHDIEE A6 TRERTIX., EBIL=RBEIZED [In a 96-hours multiple species test a LC50 of 7 u g/l is
E Xenopus laevis DA BT IIZDNTTY g/IELND reported for the tadpole Xenopus /aevis, based on

s LCS5OEMREINTLVD, VAL A (XMAELEIZ* L T3 |measured concentrations. It is clear that acrolein is also
BHoNELEEERELTLS, highly toxic to arnphibia.

EFEHERTT

F—RET1

551 D HI BT ARHL

H

51 A Xk Holcombe, 1987 Holcombe, 1987

|{EE

HERYE FoaLdy acrolein

R —1%

Ak

R
BB (D Cryptococcus neoformans % FAULN=ERERTIL., 2 [In a study with the yeast Ciyptococcus neoformans, 30
BOT7H/ALA2EDEEIZELY. 0.56mg/IRT5.6me/IDT |and 95% mortality was observed after 2 hours of acrolein

& ;l;ll//f‘/f%@f\ FNEN3I0%KRVISUDIET-RMNERHS [incubation at 0.56 and 5.6 mg/I, respectively.

EEHRIT

F—RET4

551 D HI AR HL

H

LRSS

Levitz et al,, 1990; Tzeng et al., 1990

Levitz et al., 1990; Tzeng et al., 1990
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SERME FoaL4y acrolein

= — 1%

ik

#E

EE D Verticillium dahliaeZT 70 L A2 [25.6mg/ml(48F [After exposure ofthe fungus Verticillium dahliae to acrolein
o ). 28mg/I 2B DBETRBELI-ECAH, BB EIE  |concentrations of 5.6 (4 hours) and 28 mg/| (2 hours), no

L SEMIZEan=—DERIEEH NG T, colony forming units could be found as opposite to
controls.

{EFEHERTT

F—RET4

1S58 14 D HIBTAR L

H

RSN Levitz et al., 1990; Tzeng et al., 1990 Levitz et al., 1990; Tzeng et al., 1990
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Egle (1972) (%, mI»71=Y0.4 mgh 50.6 mgDF7HOL A2
(172~258 ppm) EBELEREA XIZJARBSE, 70
LAVDESNEDBEREICRIFSNEINEHREBRL,
CNFRALEZERICEFhIENOERICEENIEE
ZLBIKCEICKYFEE LTz, [UBDRRIFEEF(81%H
584%) . imEREUNHIEEZ DN, LEREETRE
DRFREJ LQIZHELI=ECSH, ERETIELT4%H582%
DRFRTHY. TRETIL66%NST0DRFRTH
fzo YL TIEROH/RS | RAKRS | R FHRSICEYERIC
RIS B EN, RABICTI/OL A2 DR EMAHE#ESHh
=M DEEBAENT= (Draminski, 1983, Kaye, 1973,
Linharti>, 1996, Parenti>, 1993, Sanduja, 1989) , EBE D
HEELLTOMREHEHEM I DEICRHT 5.

Parenti> (£ (1991, #0830 A ) ., ISV ZFLY., 2 mg/ke
bwx BEEARAIR S . 1HIZ2 mg/keg A EERE Ga%)E
O#%5 (GZ#7raL (&4 5%, 14c-7HaLA
UEIEIRE). 2 mg/kg REET-(X15 mg/kg bwD H[E] (58
FDBO/EEITL, 201 LM EFATHLI-14C-7HOL (>
DR IERANT=, YR UTE < DR GEERR) O
14CDNMEFHALI=EC A, 2 mg/kg bwDHE[EFE OIS
RUREROZSICIESMISEVIEDONLEIN =, F
f=. BIRNTBR S TEXTI/OLA OB ITFHEEL T
bEEZLND/INI—2% Rl GFHEE (15 me/ke) LB
EHTIXELRDHM/\I—2 %R, ROKBEEHETET
g T14CHRENREB M ofz (Parents, 1991),

BRBIARISET 5T —2E/oN TGN, BEEEEN
T—REBHALNESTEY, 7/OLIUH RIS EER

HERY H-ORERROFTMARATRELZoTEY., £

BRIRICET SRRSOV TIKIFEAERED LY,

55

-

Egle (1972) examined the retention of acrolein vapour in
the respiratory tract upon inhalation exposure of dogs to
atmospheres containing 0.4 to 0.6 mg acrolein per ml (172
- 258 ppm) by subtracting the amount measured in exhaled
air from that in inhaled air. The total tract retention was
high (between 81 and 84%) and appeared concentration—
independent. Separate measurement of the retention in the
lower and upper respiratory tract showed a retention of 74
to 82% by the upper tract and 66 to 70% by the lower tract.
Systemic absorption after oral, inhalation and
subcutaneous administration in rats was evidenced from
excretion of acrolein metabolites in urine (Draminski, 1983;
Kaye, 1973; Linhart et al., 1996; Parent et al., 1993;
Sanduja, 1989). The actual figures are given below in the
"Metabolism and excretion’ section.

Parent et al. (1991, abstract only) examined the distribution
of 14C—acroleinla, belled in the 2,3 position in male and
female rats after single i.v. administration of 2 mg/kg bw,
repeated oral administration (gavage) of 2 mg/kg bw per
day (14 doses of unlabelled followed by 1 dose of e-
acrolein), and single oral administration (gavage) of 2 or 15
mg/kg bw. The G distribution was assessed in excreta
and various tissues (not further indicated). No differences
in distributions were found between single and repeated
oral dose groups of 2 mg/kg bw. The i.v. dosing resulted in
a pattern consistent with acrolein binding to blood
elements and the high oral dose (15 mg/kg) demonstrated
different excretion patterns relative to lower doses. All
orally dosed groups showed the largest G concentration
in the liver (Parent et al., 1991).

No data on dermal absorption are available. The available
acute dermal toxicity data do not allow the assessment of
dermal absorption due to the irritant and corrosive
properties of acrolein and the limited reporting of these
studies.
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H1Ic7oaL /> O#ERBHRERETT , CORIIIPCSE [Figure 1 gives a scheme of the possible pathway of
BUAIZKYAREINF-RMSER SN TLVS (IPCS, 1991, |acrolein metabolism. This scheme has been composed from
BUA, 1995), the schemes published by IPCS and BUA (IPCS, 1991;
BUA, 1995).
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HERIER

Parenti> (1993, $#0£%) [&. LIATERELT=£ D (Parent.
1991) ERICIR S ETEIZHELY, TyRERLNM4C-7oOL 1>
DRBEBEMET 1=, HEBROT AV EREBRIEE L LR
DIRRESIEZSROIE,

SYMMI14C-7HALAVERO{RELIZEC A, RETRED
fR. S, EEDICHE SN, FRISIEEIC14C02ME
Fn. ERVEOEFEITHT HTHo . RPREIWIC
[ES-2-HILHRFLITFILAIATY— LB ($934%) £S-3-
EROXITOE LA AT Y—ILEE ($97%) BEFENTLY
fzo BB REMORE (L LYEHTH oIz, EEHDH
80%DIMSTHEM AL/ — L THIE SN, $910%H K THEHS
Nz, PEDS-2-HILRFLIFILCRATAURUS-3-E
FOXSTOE S RATAV%EKRE, FRSh-7/aL(>
REMIIRERTE LD Tz, TOMOEDRBWIIRET
Elhof=(Parentis, 1993),

Sandujais> (1989) IZ& (L, BEEIR OIS (Svb. 13 mg/ke
bw. B&EIE Q) 4T o=7 AL A D18%A, 3-EFOFS
TOELANHTY—)LEE[S-(3-ERBF L TOEL)-N-7
TFIL-L-VRTAV]IELT2EER LINIZIR B CHE S
=, Draminskis (1983) [£5v 10 mg/kg bwD 72 AL A
UEROFREL, TRARIMVIRERERZ A RIOT
S T74—ZERALT, REREIHS-HILRESTFIL
ANATY—VEEEFDAFILIRATILTHDERE LT, #
FILIRATIVIE, HRYOTNT S574—THH 9 BRIIZR
YOI NEATFIVELEREREEEZ OND, Fz, KFEE
DRBEMMOIFERBPIZERH ST (Draminskis, 1983, IPCS
1992) , SYbTIXKR TR 5 LI-AE (kekEH=YTHOL
A2 H50HV 5300 molFEF=1£2.8/H516.8 mg) D 10-18%AH
4B LIAIZRFIZ3-EROFS TOE L-AILATY—)L
e L TRt Stz (Alarcon, 1976)

Linhart (1996) (&, ARG F 1= (LRERENESIZEYTH

ALAVICRBLIZZYRDRBDSEEDAILHTY—IL
B N-7EFIL-S-(EFRAFSTREL) P RTAV (3-EF

OF 7O AINATY—ILER) EN-7 £ FIL-S-(2-h)L
RESIFIV) -V RTAVEREL

EE5D/EFEICENTE, 3-EROF>FOELAILA
TY— BN EELREMTH oIz, TU/AL AV RE23,
48, 77,126 mg/m’IZ1BFRIREL =5V TlL. 24BRALLA
ICHEft S = AL AT Y— LB D &, Tah53-ERO+
STAE I ANNTY—ILEEEN-7EFIL-S-(2-hILRF
VIFIV)-VARATAVDEEFHIEEFNEN087, 1.34, 281,
7.13 4 mol/kg bwE =T HEERINED 109, 13.3, 16.7.
21.5%ThHolz. HERIRE (L. HESN TLDEDITFRE
DIE(TGYRTIFO1 1/73) RUTI/ALIV DRERFE
(83%) IZEDWV =D THY. S5IT7/ALAVICEET S
ERLE-BESFREDELICEIESHIEEMA =, BER
‘5 Lz5yhTlE, 248U ARICHE S h iz AL h Ty —
IVERIZRAREL 7S5 A2 EFH (8.95V535.7 p mol/kg bw) Tl&
[FIF—ET. HEEDN29.1£6.5%¢7%301= (Linhartis,
1996) ,

LGk

Parent et al. (1993, abstract) studied the metabolism and
excretion of '“C-acrolein in rats using the same dosing
scheme as described in Parent et al. (1991). For
experimental design and concentrations examined see the
"absorption and distribution’ section above.

After oral administration of "*C—acrolein to rats the
radioactivity was excreted in urine, exhaled air and faeces.
The exhaled air contained mainly “c02 and only traces of
organic substances. Urinary metabolites included S—2—
carboxyethylmercapturic acid (circa 34%) and S-3—
hydroxypropylmercapturic acid (circa 7%). Identification of
the faecal metabolites was more complex. About 80% of the
radioactivity in faeces was extractable with methanol and
10% with water. None of the expected acrolein metabolites
could be identified, except for small amounts of S-2—
carboxyethylcysteine and S—3—hydroxypropylcysteine. No
other faecal metabolites could be identified (Parent et al.,
1993).

According to Sanduja et al. (1989) 78% of a single oral dose
of acrolein (rats, 13 mg/kg bw, gavage) was excreted in 24—
h urine as 3—-hydroxypropylrercapturic acid [S—(3—
hydroxypropy1)-Nacetyl-L-cysteine]. The urinary
metabolites identified by Draminski et al. (1983) using gas
chromatography with mass spectrometric detection in rats
orally dosed with 10 mg/kg bw acrolein, were S—
carboxylethylmercapturic acid and its methylester, the
latter possibly being the result of methylation of the urine
samples prior to gas chromatography. An unidentified
metabolite was found in expired air (Draminski et al., 1983;
IPCS 1992). In rats 10-18% of a dose administered
subcutaneously (50 to 300 pmol or 2.8 to 16.8 mg acrolein
per kg bw) was found in the 24-h urine as 3—
hydroxypropyl-mercapturic acid (Alarcon, 1976).

Linhart et al. (1996) identified two mercapturic acids N—
acetyl-S—(3—hydroxypropy1)cysteine (3-
hydroxypropylmercapturic acid) and N-acetyl-S—(2—
carboxyethy1)-cysteine in the urine of rats exposed to
acrolein either by inhalation or by intraperitoneal injection.

In both cases 3—hydroxypropylmercapturic acid was the
major metabolite. In rats exposed for one hour to acrolein
concentrations of 23, 48, 77 and 126 mg/ms, the sum of the
mercapturic acids i.e. 3—hydroxypropylmercapturic acid and
N-acetyl-S—(2-carboxyethy1)-cysteine, excreted within 24
hr amounted to 0.87, 1.34, 2.81 and 7.13 pmolkg bw or 10.9,
13.3, 16.7 and 21.5% of the estimated absorbed dose,
respectively. The estimate of the absorbed dose was based
on reported values of minute respiratory volume (0.1 |/min
for the rat) and respiratory tract retention of acrolein (83%)
and was, moreover, corrected for the actual measured
acrolein—induced changes in minute respiratory volume. In
ip treated rats the portion of mercapturic acids excreted
within 24 hr was nearly constant in the relevant dose range
(8.9 to 35.7 4 mol/kg bw) and amounted 29.1+6.5% of the
dose (Linhart et al. 1996).
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Animal data, depletion of nonprotein sulfhydryl groups in
the nasal respiratory mucosa
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BERAF Y NA—FR, SYMIFZIOLA2%0, 0.1,
0.5, 1.0, 2.5 ppmDEE TIHE BRI 1=ET5. BEIC
KELTEOREEICE THIEF2 IO RILTERY
ILEDBDHEDONT=(Lami, 1985),

Cassees (1996) [, 2EEAF ¥ /A —FHLVSYRZ0.67
ppmET=1E1.40 ppmDEE TCIHB 7 /AL AU EZRARE
IE=ETH, SEE EEDONPSH-L AL ARIKERIC
BN 5 LERELI-, — /. RiRIC6HHREBS L5
& NPSH-LAJUIETBEECLER 7 /AL AU FRAS
HI=ZYNCEFEIof-, EELIXCASOHMENS, &
FERE E R (T (RIBLSD) RILTERY L EDQ R BT
BIEMNTEDLEERLT=(Cassees, 1996, 4.1.2618H K&
i&)%%ﬁ.‘%itsﬁ‘ ZDMDHER. EHRARBRLESEBOC

Acrolein exposure of rats at 0, 0.1, 0.5, 1.0 or 2.5 ppm in a
nose—only inhalation chamber for 3 h resulted in a
concentration—dependent depletion of nonprotein sulfhydryl
groups in the nasal respiratory mucosa (Lam et al. 1985).

Cassee et al. (1996) found a dose—dependent increase of
NPSH-levels in nasal epithelium of rats after a 3—day
exposure period to 0.67 or 1.40 ppm acrolein by inhalation
in a nose—only inhalation chamber, whereas after a 6—h
exposure period NPSH-levels were slightly lower in
acrolein treated rats than in controls. The authors
concluded that fiom these findings that nasal epithelium is
able to adapt to (a potential) sulphydryl depletion (Cassee
et al. 1996, see also section 4.1.2.6 Repeated dose toxicity.
Miscellaneous studies, short-term inhalation studies).
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in vitroDT—42I%, 7PVALAUIEFF7 L TEREKEER
RURMEEEFIIAY—LIRF A —EOEEIEEY
BBHIEETRLTWS, 77AL AV DB £ R IA 258 LE
(FOVIVEER VT Y RTIILTER)in vitroD i ER THEFRS
M TLVS (Patels, 1980, Ohnobs. 1985, Rikans. 1987,
Mitchell % UPetersen, 1989) , 7 VAL A 2 IENAD+FET= &
NADP+DFE T . IVrDFE R T KYBIESNT V) ILEE
oM, ES ICIEBEShishot=, — A, 7HAL
1UESYNDFFEEIEBEI0Y— LDV L ENADPH
DEETTEET S TUVETILTERRUZDKIE
BMTHZT)EILTILTERNERLT= (Patel. 1980)
LL. ShoDREYIEHEZLEEDin vivoit B TIERERR
ng. 7O 142 Din vivoD EARRA LR THREHEIZin
vitros A BR CRERR SN =R BRI E L DD ESHETHAT

o

In vitro data show that acrolein can also be a substrate of
liver aldehyde dehydrogenase and lung or liver microsomal
epoxidase. Two oxidation products of acrolein have been
found in experiments in vitro: acrylic acid and
glycidaldehyde (Pate1l et al., 1980; Ohno et al., 1985;
Rikans, 1987; Mitchell and Petersen, 1989). Acrolein was
oxidized to acrylic acid by rat liver fiactions, but not by
lung fiactions in the presence of NAD+ or NADP+, while
incubation of acrolein with either rat liver or lung
microsomes and NADPH yielded glycidaldehyde and its
hydration product glyceraldehyde (Pate1 et al., 1980).
However, none of these metabolites have been
demonstrated in mammals in vivo and it is unknown
whether the metabolic pathways found in vitro play also a
role in the biotransformation of acrolein in vivo.
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SEREER
[t
TOALAVIZERBIZRIGHENEL T ILEF AL HOFDHM |Acrolein is very reactive and conjugates easily with
DFA—ILEBERF. FINIBEDRILITER) JLEDL1#L |glutathione or other thiol-containing molecules, with
BU2BRTI/EERZIHERT S, £l-. TDIEEIZELY |[protein sulfhydryl groups and primary and secondary amine
RIEHED=HTIALA2 S FILERELLTEITHE A Z L |eroups. As a consequence of its high reactivity the acrolein
BT B, AXREFHALLVDERRIZRELIZECAH, [RIED |molecule will bind primarily at the application site. The
THOOLAY DFREFRII81~84%FE L=, RPTEIULESH [retention of acrolein in the respiratory tract of dogs
=790 A2 DAINHhTY—ILEEEERIKIE., SYR~#EO |exposed to acrolein vapour amounted to 81-84%. Acrolein
BRELESE. ETRELEZSE. BIERNRESL-54A.  |mercapturic acid derivatives recovered in the urine
ZFNZEH70~80%, 10~18%, 29.1 £ 6.5% T o=, AR |amounted to 70— 80%, 10-18%, and 29.1+6.5% of the
ETIHHETERUINED11~22%MNRP IR S t=, 14C-7 |administered dose after oral, subcutaneous and
20O A %FSYMIBAKRES LGS (L., BETEEILIR. M |intraperitoneal administration to rats, respectively. Upon
f.EEDRICRESN-, HIEMEOKEEMNSIL. HIZIE |inhalation exposure 11-22% of the estimated absorbed dose
a RETHAULEAWEHRDO=OIZ, 72ALA>®O# 0O  |is found in the urine. After oral administration of 14¢—
oM RN D E RN LR ARUNE D AEARRZEIEDE LA |acrolein to rats, radioactivity is found in urine, exhaled air
BAREICT B LIKIFEAERTABETH D, and faeces. It is noted that the results of the kinetic
studies can hardly be used to clarifl possible differences in
biotransformation of acrolein after oral and inhalation
absorption, due to e.g. study design and assumptions made.
invivoD 720 A DEFELRBHRRICIE. $F5<T L |The main metabolic pathway of acrolein in vivo presumably
BFAUEDMENEENTINS, KISHBDI &, in vitro  |includes conjugation with glutathione. See also Figure 1.
DREMTHDT7ILEE, TR TILTER, )L T |The in vitro metabolites acrylic acid, glycidaldehyde and
JLTERIEin vivo CIZRERR SN TLVELY, glyceraldehyde have never been demonstrated in vivo.
BREZL-IEAORIN., 2%, £3. DR aF%  [Toxicokinetic data on absorption, distribution, metabolism
RTADART—ARFE/LNTLELY, and excretion for the dermal exposure route are lacking.
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meg7 VAL AV ER/m* THhb.,
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LD501iE X I£LC50{E

TWEWT /AL A2 O#ER1RS5 DLD50fE(E562 mg/kg bw

The oral LD50 values vary between 13.9-28 mgkg (mouse)
and 42-46 mgkg bw (rat). When administered dermally the
LD50-values in rabbits range fiom 164 to 1022 mgkg bw
depending on the vehicle and concentration of acrolein
applied. The dermal LD50 value of undiluted acrolein is
reported to amount to 562 mgkg bw. The 4—h LC50 values
are 18-150 mg acrolein vapour/m3 in the rat and 58 mg/m3
in hamsters (nature of the substance is unknown). In mice
the 6—h LC50 value is 151 mg acrolein vapour/ma.

Signs of toxicity after single oral administration included
decrease of motor activity, lethargy, loss of reflexes and
muscle tone, tremor, respiratory distress, squinted eyes,
rough coats, hunching, piloerection, blackening and breaking
of tail tips, reduced body weight gain, lung congestion and
edema and haemorrhagic stomach and intestines. There
are no data on effects (other than mortality) after acute
dermal administration. After inhalation exposure, signs of
eye and nose irritation, mouth breathing, decreased
breathing rate, body weight loss, and discoloration of lungs
and liver were reported. Microscopic examination of the
lungs revealed congestion, haemorrhages, fibrin deposition
and necrosis.
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LT HEERL TS, kgdd =Y E{K0.1 mmolZ B[]
BIRMNIZS L=V CRESHEOBIRE RSN T
(Horvathis, 1992) ,

I

Male SD rats, given a single intravenous injection at 0.5 or
1 mmo/kg bw of the 1:| acrolein—~GSH adduct, developed
nephrotoxicity characterized by glycosuria, proteinuria,
elevation in serum urea nitrogen, and gross and
histopathologic changes of the kidneys. The nephrotoxicity
was inhibited by acivicin, a y—glutamyltranspeptidase
inhibitor, indicating that the 1:1 acrolein—-GSH adduct
requires processing through the first step of the renal
mercapturic acid synthesis pathway to be activated to a
toxic species. Rats given iv 0.1 mmol of the adduct per kg
bw once did not show any signs of nephrotoxicity (Horvath
et al., 1992).
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It is noted that doses of 0.1, 0.5 and 1 mmol of the 1 : 1
acrolein—GSH adduct represent 14, 28 and 56 mg acrolein
per kg bw, respectively. These dose levels are extremely

AR {EICHEARBIFIZEHL<E>TLND, high in relation to the reported LD50- and LC50-values of
acrolein.
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Conclusions

The data submitted are acceptable with respect to the
basic requirements as specified in Annex VIIA of Directive
67/548/EC, despite the absence of underlying data andlor
very limited reporting for many of the reported LD50 and
LC50-values. According to the EC—criteria acrolein is
toxic by the oral and dermal route and very toxic after
inhalation. For classification see Chapter 1.
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8,10, 48, 20BIDRSTA7ERRIZ. ThEhF7HOL
AEE0.01. 0.1, 1. 10%DITH/—LIRKRTINYF TR E
EMEL 7= (Lacroixid, 1976) , 1%DEETIL. 485D S5H6451A
(12.5%) B RIEZERL ., KBEEESEEDFEN I,
HREESEEDZEN261IZROHON T, 10%8 TILHKER
FHFRTIZ(n=20) K. RIE. RAEMARRE., ZLEKZFE
FHESKRIEERMN D SN, 0.01%8F (n=8) R 1N0.1%Ef
(n=10) TIERIEIEFEBHONEI STz, CHICIERBEARE
FERDRIEDIHENBELD T, ChHDTF—2EFEHALT
EFDRERIEEIC T 2 REEREERTET H52LET
ELW, SHIC BRETORSUTATIRHY DN
VT ER,

Patch tests were conducted with acrolein in ethanol at
concentration of 0.01, 0.1, 1 and 10% on groups of 8, 10,48
and 20 volunteers respectively (Lacroix et al., 1976). At 1%
positive reactions were recorded in 6 out of 48 persons
(12.5%), four cases of serious oedema with bullae and two
with erythema. At 10% all subjects (n = 20) showed skin
effects with bullae, necrosis, inflammatory cell infiltrate and
papillary oedema. No reactions were observed at 0.01 (n =
8) or 0.1% (n = 10). These data cannot be used to establish
a no—effect-level for human skin irritation, because the
duration of exposure and the onset of symptoms were not
reported. In addition at lower concentrations the number of
volunteers per group was too small.
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TOALAVIEVH X OEECRICHLEREEZE T 5&
EhhTEY. 77O0L10D1NARIFBOREICEELR
BIEESIZH T (Albin, 1975, R .

Acrolein is stated to be corrosive to the skin and eyes of
rabbits, and 1 % solutions of acrolein give rise to serious
eye and skin damage (Albin, 1975, no reports available).

RIS R AIE

RIS B 4152

RIS B $EME

DY FICEREEIIND2.6 ppmDT VALV EAHERE
SEIETAH, RICEEORIBAERI RSN 1= (Mettier,
1960) , Ff=. I HF(20.6 ppmDF7HOAL AU FET (1.4
mg/m®) %1 H AR, BIC5A ., SOHMBBESE1-L5, BRIC
REBER (XEBH SN A DTz (Mettiers, 1960)

DY, I EYUHLERLIZREZEARE AL zin vitroik
EX (Guillermi> ., 1967, Kensler., 1963, Sisson., 1991) RUA
> R1)TDin vitro/in vivoitER (Battistais, 1970) T, [E Dl
EEFHDOETHROONT =,

BEHEAF v/ N\—T5yhZ0.25, 0.67, 1.40 ppmD 74 OL
AUEELER(TIOL A DIREEETRER) Z685FE/BTIH
Mo3AMRZJSELIA NELTEBEREDERERD
EAMICEETHo . R, &, SEDFIBIERETTERK

Lo#ERLIRESNLEI oz, L. BBMBICKHHET

Exposure to acrolein vapour concentrations between 1.9 and
2.6 pprn for 4 hours caused slight irritation of the eyes in
rabbits (Mettier, 1960). Exposure of rabbits to 0.6 ppm acrolein
vapour (1.4 mg/m®), for 30 days, 4 hours/day, 5 days a week
produced no eye irritation (Mettier et al., 1960).

Reduction of the ciliary movement in tracheas was observed
in in vitro tests with tracheal preparations fiom rabbits, cattle
and sheep (Guillerm et al., 1967; Kensler et al., 1963; Sisson et
al., 1991), and in an in vitro/in vivo test with hens (Battista et
al., 1970).

General appearance and behaviour of the rats exposed to
atmospheres containing 0.25, 0.67 or 1.40 pprn acrolein in air
(nature of the substance is unknown), 6 h/day for 1 or 3 days
in a noseonly inhalation chamber were essentially normal
during and after exposure. No clinical signs of eye, nose or

ZDfth &, 0.25%F=1%0.67ppmDEBED T /AL AV IZRELI=5YE |respiratory irritation were reported. Microscopic examination
T.RELE. BITLREICREICEEL-BEEDREMRBZ [revealed, however, slight treatment-related histopathological
MZEEAREDHONT=, LA, BORERICITREICEEL |changes in the respiratory/transitional but not in the olfactory
- RIBESFMECIEROONEI D=, 1.4ppmIZFEFELT= [epithelium of the nose of rats exposed to 0.25 or 0.67 pprn
BT, FEABPNREFIERELEA DT= (Casseed, acrolein. The 1.40 ppm group was not examined histologically
1996, 4.1.2618 REFRSHHRER, TOMDRER. FHAW |(Cassee et al., 1996, see also section 4.1.2.6 Repeated dose
AREBELSHBOIL), toxicity. Miscellaneous studies, short—term inhalation studies).

Several studies show that acrolein causes sensory irritation of

BHOFARTTZIOLAUIERAR, KBICRERHZES|Z  [the respiratory tract after inhalation.
FIFTEMNRSNTINS, The RD50 of acrolein, the concentration causing 50%
FEIG A 50%E TS 2 BETHAH7 VAL A1 DRD50{EIL, |reduction in respiratory rate, amounted to 2.4 — 6.6 mg/m3 in
TR T24~6.6 mg/m3(7HOLAIKREIETEA) THof= [mice (nature of the substance is unknown) (IPCS, 1992). In
(IPSC. 1992) , v FMDRD501E (£9.2 % T 13.7 mg/m3(F 4 AL [rats RD50 values of 9.2 and 13.7 mg/m3 are found (nature of
AV DKEETER) THHIEMFIBHLT= (IPCS, 1992, the substance is unknown) (IPCS, 1992, Cassee et al., 1996).
Casseeb, 1996) ,
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ZDfth

iR, B, REICHTB7IAL 1> DRIBHEERARS=O.
i DRENEHEIN 1=, Webber-Tschopp s> DHFZE
(1977) TIF, 3 DHBEMEES 1=,

A. 35 FETIREE0 ppmH 50.6 ppmIZHL DD E RS 4
?%L‘C)%ﬁ'ééﬁ, H#I206 ppmIERHRBS 1=

n=54)
B. 607 il —E DR E0.3 ppmI R TS 1=(n=46) ,
C.0.15, 0.3, 0.45. 0.6 ppm®DEECAAR TS (1,55
M) . ERBEDMIZ8H D EERFEER(T71=(n=42)

ray——

EERATIE. 7VALAVDOERBEEN LR T BN,
BEDRESADREKME. FiLbEFE-EDEEHEEM
L. EREAFHADLIz. LT ORECEEIHANICER
THot=. T14B5. 0.09 ppm (0.21 mg/m3) THEE DRI
FEAK . 0.15 ppm (0.34 mg/m3) TH LD FFIEIK . 0.26 ppm
(0.59 mg/m3) TOEILF=EDEFDEEM. 0.6 ppm (1.3
mg/m3) TR DB THD. RERBTIE. —EDT Y
OL A 7&K iRE0.3 ppm (0.69mg/m3) NEZESH10H 520
NRICIRERICEEDORBERNEOLN . 05 DRE
FBICIFIR A KIBISHAD ULz, IEEGNLGRE HERC) &
EHNTRE REBRA) ICKEEL LR LIIGE. fEHL
LTERPRITHT 2RBETERREOANLVEET
%LL ZOEBIIREHMITIKEFEL TSI EERLTL

FHOALALY DERISSHEREBINZRSOTA47 (&, BB
DRBIEIRDIEEFOMN D20 A — )L CegkL = (0=7zL .
1=FRFRRE. 2=E %) , TOFI#H$5%4(30.06 ppm (0.14
mg/m®) T0.471, 1.3~1.6 ppmT1.2, 20~2.3 ppmT1.5T
1= (Darleyi>. 1960) ,

Sim&Pattle (1957) (£, RS FAFIZ7HOL A2 iEEE0.83
pPmDZEKIZ1053 /., 1.2 ppmDERISHHBREZESE T,
THOALA> ORI EET@LIz, 7OALAUIERELZ
FEIR R =t USSR A R B % R L 1=, 0.83 ppm TR
H20F LANICHAEL, 1.2 ppmTIESH TROH L=,

Several experiments were performed to examine the
irritant effects of acrolein vapour on eyes, nose and
respiratory tract. In a study of Weber—-Tschopp et al. (1977)
three experiments were conducted:

A. continuous exposure during 35 minutes to a gradually
increasing concentrations fiom 0 to 0.6 ppm, followed by a
constant exposure to 0.6 pprn for 5 minutes (n = 54)

B. exposure during 60 minutes to a constant concentration
of 0.3 pprn (n = 46)

C. four exposures (1.5 minutes) to increasing
concentrations of 0.15, 0.3, 0.45 and 0.6 ppm with 8
minutes recovery time between the exposures (n = 42)

In experiment A subjective irritation of eyes and nose,
annoyance and eye blinking rate increased, and the
respiratory rate decreased with increasing acrolein vapour
concentration. At the following concentration the effects
were statistically significant: eye irritation at 0.09 pprn
(0.21 mg/m3), nose irritation at 0.15 pprn (0.34 mg/m3),
increase of eye blinking rate at 0.26 pprn (0.59 mg/m3) and
decrease of respiratory rate at 0.6 pprn (1.3 mg/m3). In
experiment B considerable eye and

nose irritation was recorded after 10 to 20 minutes, and a
significant decrease in the respiratory frequency after 40
minutes exposure to a constant acrolein vapour
concentration of 0.3 pprn (0.69 mg/m3). Comparing the
effects caused by discontinuous exposure (experiment C)
with continuous exposure (experiment A) it is concluded
that irritation to the eyes and nose is significantly more
severe at continuous exposure, indicating that the effects
were dependent on the exposure time.

Volunteers exposed to acrolein vapour for 5 min recorded
the eye irritation degree on a scale of 0 to 2 (0 = none, 1 =
medium, 2 = severe). The irritation indices amounted to
0.471 at 0.06 ppm (0.14 mg/m>), 1.2 at 1.3 - 1.6 ppm and
1.5 at 2.0 — 2.3 ppm parley et al., 1960).

Sim and Pattle (1957) examined the irritant effects of
acrolein in volunteers exposed to atmospheres containing
acrolein concentrations of 0.83 ppm for 10 min and 1.2 ppm
for 5 min. Acrolein was extremely irritating to all exposed
mucosal surfaces. At 0.83 ppm lacrimation occurred within
20 seconds, at 1.2 ppm already after 5 seconds.

s e ——

AERIA %
EEEEM
ERDRERD S DIER Conclusions from human studies
0.06 ppm (0.14 mgD 7 AL A2 3 S/m>) 1255 R E L 1= |Slight eye irritation (subjectively reported) was apparent
L2 BRENEORIERABESAIZEESH S T= (Darley |after 5 min exposure to 0.06 ppm (0.14 mg acrolein
5. 1960) , 0.21~0.35 ppm (0.48~0.80 mg/m°. 7HOL A vapour/m®) (Darley et al., 1960); 0.2 1 - 0.35 ppm (0.48 —
DIREEETI) DEEMNZVORBHETH 7= (Leonardos, [0.80 mg/m>, nature of the substance is unknown) was the
1969, Plotnikova, 1957) , 0.3 ppm® ;& E (0.69 mgD 7%~ A |odour threshold (Leonardos, 1969, Plotnikova, 1957);
LAVES/M)ADEEETIZEY . 10431212 L (A [continuous exposure to 0.3 ppm (0.69 mg acrolein
Y DRRIERMNZEDH 5. 405 B (IZ(XFFREAIBE(Z vapour/ms) resulted in considerable eye and nose irritation
A LT= (Weber-Tshoppis., 1977) , 1=, 0.83 ppm®D;EE |after 10 — 20 minutes, and a significantly decreased
(1.9 mg/m®. 7HOL A DIREEILABE) 12109 R R E L 1= |respiratory frequency after 40 minutes of exposure
ETA T RTOMERTEEEDRBIERNARDONT- (Weber-Tshopp et al., 1977), and 10 minutes exposure to
(SimBUPattle, 1957) . CNESDREETH A PFHAT  [0.83 ppm (1.9 mg/m® nature of the substance is unknown)
[E. 7L/ OEHRARZEORIE LIS T HER resulted in extreme irritation of all mucosal surfaces (Sim
() EREICEALAMGHERIEH RO, BEMEIR |and Pattle, 1957). Despite the fact that the study designs
IZxtLDarleys (1960) DR ER A 515 1=LOAELIET#HS |and descriptions do not allow clear conclusions on human
0.14 mgZ AL A S/ m°. BB TEBE2(0.59 mg/m® |(no) effect levels for irritating effects after short-term
ER TOEEF== D) 13 LWeber-Tschoppi (1977) 3% |inhalation exposure to acrolein, risk assessment will be
E2 585N T-NOAELIE T8 50.34 mg7/OL A% |based on the LOAEL of 0.14 mg acrolein vapour/m® from
/milzEo=EY ROFMEERET S, the study of Darley et al. (1960) for subjective symptoms,
and the NOAEL of 0.34 mg acrolein vapour/m3 from the
study of Weber—-Tschopp et al (1977) for measurable
effects (increase in eye blinking rate at 0.59 mg/m°).
Tl LEREICRET 54 Conclusions irritation and corrosivity
HEShTLEHYT—20 5L, ECOIREIZHELVELNZE | The reported animal data do not allow a proper
DIEETHIENTELL, LHL, EFTEEEINT-FE  |classification according to the EC criteria. However, given
(412 11IEZSB)ZE AN (X, RMDIRRITBEYITHY. |the effects observed in humans (see chapter 4.1.2.11) it is
RRShI=T—4213354567/548/ECOFTBEVIAITHES [concluded that labelling with R34 is indicated and that the
NTWBERERZFH-LTLEERERTES, DEBIZEIL [data submitted are acceptable with respect to the basic
TIEEIEEZSRBOIL, requirements as specified in Annex VIIA of Directive
67/548/EC. For classification see Chapter 1.
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CASE=S
HHEE
JERR
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Vb Y R
REDIAT
GLPE&
HEBRET-F
HERR (&R
TERI (i M. i F)
BE5=
ZHEE (R O
#
A (B
S ERER
H=HIR (B)
T D DEAER S
HHEtF Ry IR
R
ELEVRZERWEIFOIAE— 3 RERTIX, 720U |Acrolein is reported to be negative in the guinea pig
AVIEIE M EFRESNTLVS (Suntenis, 1990) , ZDERER T |maximisation test (Susten et al., 1990). In this study female
[FMDEILEYCNTHOLAU KB R TURESNT=, BN |guinea pigs were treated with acrolein in water. The
RUBER. BRIBERICAVEEREXENEN, concentrations used for the intradermal and topical
0.01%, 2.5%, 0.5% CdHo71=, 70%LR/—)LODODNCBZF5MEX} |induction phases and for the topical challenge phase were
BELTHW:-, COREBROEMITIMESNTULELA,  |0.01% 2.5% and 0.5%, respectively. DNCB in ethanol 70%
ET AN EFICKYEEBREICKYIRESINT=, B§ |was used as positive control. The study was poorly
RIG1305, 1,2, 30D A TEEML -, BERICKYERZ KT |reported , but the raw data of this study were submitted by
EEDHERE Y EERIGHFRINTI=HA(RT 0.5). %t |industry on request. Skin reactions were scored on a scale
BETEHLIMEDOHFMNECRITERLI=EIFE21=, |05, 1,2 and 3. Challenge treatment induced skin reactions
ZA7DOSETDE DR BN FOECD-HARSAIZELTLY |in a maximum of 7 test animals (score 0.5), whereas only
LY, one control animal showed the same score. The
distinguishment between score 0.5 and 1 is not made in the
SERFER OECD-guidelines.
EELIZENIE, RATF05FFEIESTHELTULVLFEF R  |According to the authors score 0.5 is defined as patches of
ECRATIIHRBEDFEL-RFEEEZINTLVS, O |redness, not confluent, and score 1 as mild redness,
DERBBEOCECD-HARSA DR (RAT71:(ES (XS4 |confluent. Given this description and the description in the
[FFEIESEHB) #Z ZNIEL, RT705(X0ECDD A7 1& |OECD-guidelines (score 1: discrete or patchy erythema)
RIRT DRETHD, MBEHIVEABRMERSEDAD |score 0.5 should be interpreted as score 1 according to
BERSDEERMMGZYS DT, REYMBEHEERK |OECD. Since the incidence of skin reactions was much
EMETIIENERERT ADIXEERDEFTI=NSB, LHL. Z|higher in test animals than in control animals it seems
DREBRFERZEICL TRAEM(CRIL TEAREAFESRZ H 9 Z |dubious to conclude that the test substance is not a skin
EFXTERLY, sensitiser. However, no definite conclusion with respect to
T BREEABRDIERITFBONTLVEL, the sensitisation potential can be made on the basis of the
present study.
ZDfth
et
HIBAL TWVAREAEERER (L. GLPOEHIZELC TEMS N [The sensitisation study available is not performed and
TOWEDLIBELIN TN, LAL., BonT-§EERE%% |reported according to GLP requirements. However, given
ANIE, 7OOLA VTR ERBREYMELEE Z DNRA3D KR |the results observed acrolein could be considered as a skin
MEYTHD, BELIES67/548/EECICL SN $EERT  |sensitiser and labelling with R43 is indicated. The
AT Tl BAEICBET 20 EITIThA N EFERLT=, 9%EIZR8 [Classification and labelling according to the Council
LTI BIEEZSROIL, Directive 67/548/EEC came to the conclusion not to
classify for sensitisation. For classification see Chapter 1.
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3 wks, 6 h/d, 5 d/wk
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Examinations restricted to immune function and nasalllung
pathology
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RS, KEREME
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EfE . BKE
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REIHRT R (REXR,
EEE
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EEE)

MmiREEFRIFRR (L
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SETHCE) SRR
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. EEE)
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6.9 mg/m’, (KB, SPE: 61 E R, FROR b AT IEARRE
ICEEMEETROLNBEIL; MICIEZELL,

NOAEL (NOEL)

s

NOAEL = 2.5 mg/m’

6.9 mg/ma, depressed body weights, nasal cavity:
microscopic changes in mucous, respiratory and olfactory
epithelium; lungs not affected.

NOAEL = 2.5 mg/m’

LOAEL (LOEL)

NOAEL/LOAELD ¥ E1R
B

It H DNOAEL(LOAEL) D
EWE

AR

SR
(S5 1% I B AR AL
H 8

51 A SCHR (FT3XEK)

Leach et al. 1987

Leach et al. 1987

HSvh%0.17. 1.07. 2.98 ppm (0.4, 2.5, 6.9 mg/m°) DT 4
ALAY CGREEIZFBA) (685fE/ B, 58 /B TIHEMRES
. RECE XA CN T AR E LA T HRBRD1
DT, REDHBFMRELERSN - BEREERU S
EEHTEEEIEREDONGELI >z, —H. BREHTIE
AREMH RV SEISHENBDOONA. MITHEEER

In one study designed to evaluate the effects of exposure
to0 0.17, 1.07 and 2.98 ppm (0.4, 2.5 and 6.9 mg/ma) of
acrolein (nature unknown), 6 W/d, 5 d/w, for three weeks,
on immune and host defence functions of male rats the
respiratory tract was histologically investigated as well. No
effects were seen in the low and mid concentration groups,

CE HioniEhot=(Leachis, 1987), while in the high concentration group depressed body
ZDSYRIBERERMN D, [REDHKZEIZxFTDHNOAELAY.07 [weights and nasal lesions but no lung lesions were found
ppm (2.5 mg/m°) ThHBEHEETES, (Leach et al., 1987).

From this three—week rat study a NOAEL for respiratory
tract lesions of 1.07 ppm (2.5 mg/m®) can be derived.

HERMERL Foar(Ay acrolein

CASEE

MEZE

X

HiE 00— /]

Bk TARSA>

GLP#E &

HEBREITo-E

SHER TR (1B Bi) vk, EBILEYE, HIL AX rat, g.pig, monkey, dog

TR CHE M. - F)

B2 0,05, 2.3, 4.1 mg/m° (ER) 0, 0.5, 2.3, 4.1 mg/m° (vapour)

S GCTINE L

)

B (184K)

B5RE BA inhalation

RIS M

#5HiME (B) (OECD422

gggz‘éﬁg.ﬁaﬁgé%g_ E#Ht90H fF continuous 90 d

HARE)

BEHEE

El{EEARE (H)

HERE

HRatFr 0




s [ —

RE, KERNE

BfiE BKE

BRRFTR (EBE. TR
DRBFE L FFETRER)

BREIPRIFT R (BRAEER,
EFRE)

MR HIRT R (R,
EEE

% x)
miREEFIFRR (%
R BHEE)

RBRERR (REXR. &

BE)

SET () | SET R

BIRFTR (RER.ER

%)

BE s

RIEMRBI R R (RE

FERICERSNhEE

AERIGE

ER

0.5 mg/m’, FFRR. . B DS R R ERE

LGk

NOAEL (NOEL)

NOAEL=0.5 mg/m°® (Fwhk)
NOAEL<0.5 mg/m’ (EILEYE, HIL, 41X)

0.5 mg/ma, non-specific inflammatory changes in liver,
lungs, kidneys, heart

NOAEL=0.5 mg/m® (rat)
NOAEL<0.5 mg/m° (g pig, monkey, dog)
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Lyon et al. 1970

Lyon et al. 1970

BN —EDRERT. 0.22, 1.0, 1.8 ppm (0.5, 2.3,
41mg/m’, THOLAL DRI TIREEE ZDNDH, ]
EICIFBEREICEE SN TGN 1) DEEIZSYE, EIL
EYM AX, FILEOAFERREIE . TOFEEREN
f-o REFBEMBERELITHOT | BREELRHE NG
otz REBMEDFELN. 220 LYEREHOSY
TOHBDHONT=, LIEOf. FFE. Sh. . DI IESF
EMRREINRBOLNI-(SUh . ERERE. TILEYA Y
VB SRER, /X 28), /XTIX, AREICRELE
BT HREFNELNMEREHOMICRDONT-, RO
FIBERNAX, HILD2OD LY B REDHTHRESN

In the same series of experiments the effects of
continuous exposure for 90 days to 0.22, 1.0 and 1.8 ppm
(0.5, 2.3 and 4.1 mg/ma; nature of the substance is
assumed to be vapour, however this was not explicitly
stated in the report) were examined in rats, guinea pigs,
dogs and monkeys. The nose was not examined
microscopically and no organ weights were recorded.
Reduced body weight gain occurred in rats only at the two
higher concentration levels. Non—specific inflammations in
lung, liver, kidneys, brain and heart were seen in all species
(rat: high concentration group; guinea pig, monkey: low, high

®%E 1= (Lyon. 1970) , COWAEMD ., 41X, EILE Y, HILIZ [concentration groups; dogs: all groups). In dogs, there were
39 B HEIE M ESHEZEDNOAELIE0.22 ppm (0.5 definite treatment-related pathological changes in the
mg/m°) . SwkZ3td ZNOAELIE0.22 ppm (0.5 mg/m®) T# [lungs of the animals of the low concentration group. Eye
BEEERD TN, irritation was reported for dogs and monkeys of the two
higher concentration groups (Lyon et al., 1970). From this
study the NOAEL for continuous subchronic exposure is
concluded to be < 0.22 ppm (<0.5 mg/ma) for dogs, guinea
pigs and monkeys; for rats the NOAEL is 0.22 ppm (0.5
mg/m°).
HEBRYMER pidr=1% 0% acrolein
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SRR
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BEE 0, 1.6, 8.5 mg/m° GER) 0, 1.6, 8.5 mg/m’ (vapour)
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NOAEL (NOEL)

.|

NOAEL<1.6 mg/m’ (5wk, EILEYN, HIL, 4R)

1.6 mg/ma, chronic inflammatory changes and emphysema
in lungs

NOAEL<1.6 mg/m’ (rat, g.pig, monkey, dog)
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Lyon et al. 1970

Lyon et al. 1970

Lyoni> (1970) [&, Swbk, BILEYE, B )L, 4 X%0.7ppmé&
3.7 ppm(1.6 mg/m°E8.5 mg/m’) DT HEL AL KK 88
H/B.58/BACERREIE. TOEEEHAN, B
RUKUEDREEERING N >f-, RBICKYEL., ER
FRIUIR . MR R/ SSA—F—RUPEILZR /NG A—S—

Lyon et al. (1970) examined the effects of acrolein vapour
in rats, guinea pigs, monkeys and dogs exposed to 0.7 and
3.7 ppm (1.6 and 8.5 mg/ma) 8 h/d, 5 d/w, for six weeks.
Nasal passages and trachea were not examined. Treatment
did not result in mortality, clinical signs or changes in

EE DEILIZBHONE NI, EIETHIADELE (1B KA [haematological and biochemical parameters. In all species,
HEL., MRE) ARBHLNT=, COGEMEERMND. v |lung effects (chronic inflammatory changes, emphysema)
k. BILEYE, YL, A XDNOAELIFL0.7 ppm (£1.6 were seen. From this six-week study the NOAEL is
mg/m’) THHERERTES, concluded to be < 0.7 ppm (< 1.6 mg/m°) for rats, guinea

pigs, monkeys and dogs).
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HERT (B R SYb NLRBE— DY F rat, hamster, rabbit
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09 mg/m® Sub, REICEEL-ZE: BEOKREENO
HEL DTy SRR R ERBFRE

NOAEL (NOEL)

NOAEL< 0.9 mg/m® (Fh)
NOAEL=0.9 mg/m’ (/\NLRB—, HHX)

0.9 mg/ma, rat, treatment-related effects: slightly
decreased bw gain, histopathological lesions in epithelium
of the nasal cavity in one rat

.|

NOAEL< 0.9 mg/m’ (rat)
NOAEL=0.9 mg/m° (hamster, rabbit)
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Feron et al. 1978

Feron et al. 1978

Feroni> (1978) X, 685/ 8. 5B /:ET13:8R. 0.4, 1.4,
49 ppm (0.9, 32, 112 mg7/OLAVER/m’) DEES
SYb NLARE— DY XENThOMHICRESERER
FEMLIzECA, SYRDRBRZENRIE N o1z, T YR
B AEHUMRIE. SREHTOEULVETE(50%) . AE
EME0EERENGRD (EEEHTIEIERTER
Motz D28 TIEHEHIICE R TH 1) . EEME
HEREBERETHo Iz COREREE. EREHDIT
DEFEICEOON-BEORFLEILENSTEEHD
SEDOHERICEDOON-EEDREE TR THoI=,

Feron et al. (1978) examined rats, hamsters and rabbits of
both sexes exposed to 0.4, 1.4 and 4.9 ppm (0.9, 3.2 and
11.2 mg acrolein vapour/m®), 6 h/d, 5 d/w, for thirteen
weeks; the rat was the most sensitive species. The main
fmdings in rats consisted of a significant mortality (50%) in
the high concentration group, a concentration—related
decrease in body weight gain (not significant in the low
concentration group, statistically significant in both other
groups) and concentrationrelated respiratory tract lesions
varying from slight squamous cell metaplasia in the nasal
cavity of one animal of the low concentration group to
severe lesions of several parts of the respiratory tract of

ERE)

£33 the animals of the high concentration group.
Rabbits and hamsters did not show treatment-related
Y FENLRA—(Z(F, 04 ppm TR EIZHBBEILI=FE |adverse effects at 0.4 ppm, at 1.4 ppm rabbits showed
ERFRDHONLEM DT, 1.4 ppmTOH XD ERE(ZE  |minimal inflammatory changes in the nasal cavity and in
EOREMRE. NLRI—IZEHTOLLo#H EBEEER |hamster some occasional sneezing and a slightly decreased
S RKEOBREDFRILMNROHON, Fi=. 49 ppmTILMFE [food consumption and body weight gain were seen, serious
HICEEODRERENZEHONT=(Feronis, 1978) , Z4L5 |respiratory tract lesions in both species occurred at 4.9
DREMNS, SV TOHORIEHESFEDNOAELIE0.4 ppm  |ppm (Feron et al., 1978). From these studies it is concluded
(<0.9 mg/m3) THAHEHERTES, VYT E/NLRSF—O |that the NOAEL for subchronic toxicity in rats is < 0.4 ppm
NOAELI[0.4 ppm (0.9mg VAL A>3 & /m3) THD, (<0.9 mg/m3). For rabbits and hamsters the NOAEL is 0.4
ppm (0.9 mg acrolein vapour/m3).
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NOAEL (NOEL)

NOAEL=0.9 mg/m® (5:k)

3.2 mg/ma, histopathological changes in the respiratory
tract were found in 3/31 animals

NOAEL=0.9 mg/m® (rat)
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Kutzman et al. 1982, 1985

Kutzman et al. 1982, 1985
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MEE
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Hik

HES RS
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HRERET o F

vk

rat

Dahl Sk, SlEEERVEZERE

Dahl rats, hypertension resistant and sensitive strains

SHER TR (1B B i) Fischer—3445 vk, Kutzmanni> (1985) B Z 5K FILiRER Fischer—344 rats, probably same experiment as described
(HEDSET 5.4 20). by Kutzrnann et al. 1985 (HEDSET 5.4 20).
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0.9 mg/m*: MIE CREICHRIEBERSFEL

0.9 mg/m* 70—R1) 1 — L BRER D 7T #E & N CORfidk &AL
ﬁg))igﬁﬂo (GRERER & XA OHEELARBIREICRE SN T
(AY

NOAEL (NOEL)

NOAEL< 0.9 mg/m’ (Swh)

0.9 mg/ma: histopathological changes in the respiratory
tract of both strains

0.9 mg/ma: enhancement of flow volume dynamics and
increase in diffusing capacity of the lungs for CO.
(Reported examinations were restricted to function and
histopathology of the lungs)

NOAELX 0.9 mg/m° (rat)
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Kutzman et al. 1982, 1984, 1986
Costa & Kutzman 1982, 1985; Costa et al. 1986

Kutzman et al. 1982, 1984, 1986
Costa & Kutzman 1982, 1985; Costa et al. 1986

o

BO—EDRERTIL, 27D SVRZ04, 1.4, 4.0 ppm
(09. 32,92 mg7PALAVFER/m®) DiBEZL6RR/H.
58/:8 T62BMRZJESE 1=, FischerSYhTIE, EBEER
DFfICEHBZ T ERDH NG oY, DahlT vk
TIREFID)[KEXRIHD LRICBHEBRRE/LEERE
MEBDLNT=, [HiHEEED /5 A—2—hFischerT Y TN
ohfzht BERERTETEENRDHONT-(Costad,
1986. Kutzmani>, 1984, 1985) , L DERERH S . HFED
5w MDNOAELIZ<0.4 ppm (0.9 mg7¥AL AV ESR/m®) T
HBHLEEMTED,

In a series of separate experiments two strains of rats
were exposed to 0.4, 1.4 and 4.0 pprn (0.9, 3.2 and 9.2 mg
acrolein vapour/ms), 6 h/d, 5 d/w, for 62 days. In Fischer
rats, no histological changes were seen in the lungs of the
animals of the low concentration group, while in Dahl rats —
amongst others — hyperplastic/metaplastic terminal
bronchiolar epithelial changes were observed. Lung hction
parameters investigated in the Fischer rats were affected
to some extent in the low concentration group (Costa et
al., 1986; Kutzman et al., 1984, 1985). From these studies it
can be concluded that the NOAEL in both strains of rats

was <0.4 ppm (<0.9 mg acrolein vapour/ma).
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ER

HEDSDS YR, 0,02, 06 ppmDF7/OL A%, BEIR
AFvonN—zZAN B6RETI AE-ILERIAMRES
. BHIE R, [E LR, SR ARRICES TS
B RGERAAN BERGE. 5-TRETAFIIYD
> (BrdU) #Z258iE 12K YR EL-DNAS BB D L TH
RLTz, 7UVALAUADHEEIRFETIL. SEEDHERHM
TRERFHIZDNAS BMlaD LLEDEMA RO SN .
ZDEMIF0.2 ppmDRTREH O R UK E i
THEHICEETH 1= SRDRELEELIIGE. Bl
1I2&51=5HHMDNAS B AR D LE = DIE N IEBAS AN ZIET
L7=(Roemer>. 1993),

Casseeb (&, HMalbino WistarZwZZE&K510.25, 0.67,
1.40 ppm®D 7 AL A2 (KEEAB]) #6h/ B T1HE=(E3
AMSBRAFYoN—CRBEIE, SEOFREFLR E
ROREBABFEMECRVELCEMELERAR. S5IC
HRRRIEREICDULVTEHEL = SYREEADREDOT7/OL
AVICRBIND . ZONBCTEIEIRETLRERD
EARHICEETHO. B, . REORBERETTER
RED#ELRESN G ST,

LAL. BEHEETOREIZELY. 0.25 ppmEL=1X0.67 ppmD
FoAaLAY REFH) ICRFBSE -5V T, SOFR E
B/BTLRICREICEEL-EREDREMABFNEL
WAL RSz, — A, R ERICITHABREZNE X
BB DT, 1.40 ppmEE TR FHAIREEEML
otz BFEE LR OMIRETEIL, SHEORERICIE
MmLTWREEZONSH, IHDRETITEMLTLE
Motz BEDHERTIE. MIETED R EN SFEE LR
HRICE SN, EEEmm#pT=Y D L 51t (PCNALBrdU
ZHERAVR) IO TRRSINT,

0.67 ppmET=I£1.40 ppmD 7 HAL A (HERFBA) (Z3B R
RELESH, BHE LR ONPSHLALIEAZKREFRN
I8tz — . 77OLA 6B RREL-IBE DY
FDONPSHL AL IE, ®EBEEICLEARZE TR LT= (Cassee
55,1996, 4.1.2.118, 412315, 41.2.11IBLB BN L),

NOAEL (NOEL)

| —

Male SD rats were exposed by inhalation to 0, 0.2 or 0.6
ppm acrolein in a nose—only inhalation chamber for 6 h per
day on one day or on three successive days. The
proliferative response was studied in nasal and tracheal
epithelial cells and in fiee lung cells. The proliferative
response was expressed as the proportion of DNA
synthesising cells determined by the 5—bromodeoxyuridine
(BrdU) labelling technique. Single exposure to acrolein
resulted in a concentration—dependent increase in the
proportion of DNA synthesising cells in the three cell types
examined, the increase being statistically significant in lung
and trachea cells already at the 0.2 ppm exposure level.
After three exposures the increase in the proportion of
DNA synthesising cells was distinctly lower possibly due to
adaptation (Roemer et al., 1993).

Cassee et al. exposed male, albino Wistar rats to
atmospheres containing 0.25, 0.67 or 1.40 ppm acrolein in
air (nature unknown), 6 h/day for lor 3 days in a nose—only
inhalation chamber and studied histopathological and
biochemical changes in the respiratory and olfactory
epithelium of the nose. In addition, cell proliferation was
determined. General appearance and behaviour of the rats
exposed to the various acrolein concentrations were
essentially normal during and after exposure. No clinical
signs of eye, nose or respiratory irritation were reported.

Microscopic examination revealed, however, slight
treatment-related histopathological changes in the
respiratoryltransitional but not in the olfactory epithelium
of the nose of rats exposed to 0.25 or 0.67 pprn acrolein
(nature unknown). The 1.40 pprn group was not examined
histologically. Cell proliferation in nasal epithelium appeared
increased after three exposure days, but not after one
exposure day. Measurement of cell proliferation in the
latter study was restricted to nasal epithelial cells and was
expressed as the number of positive—stained (using PCNA
and BrdU labelling) cells per mm basement membrane.
NPSH levels in nasal epithelium were dose—dependently
increased after 3 days of exposure to 0.67 or 1.40 ppm
acrolein (nature unknown), whereas after a 6—h exposure
period the NPSH-levels were slightly lower in acrolein—
treated rats than in controls. (Cassee et al. 1996, see also
sections 4.1.2.1,4.1.2.3 and 4.1.2.1 1).
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i Conclusion

IRARERDIERMNSIX. NOAELEFHETE I 5 EIETER
LY, 0.9 mg/m>(0.4 ppm. DCV:0.16 mg/m®) DF7&AL A
AR GRRIERE)IC. HiGMICEE (6~785/0/8. 58
/BATHRREHRN 628 ~13B/) SE=L25, SYbTIE
BETEHINREBICEELLEELRBHONTA. /L
RA—L Y XTIEROLNEM ST,

0.5 mg/m°(0.22 ppm) DT HAL A (RERRAEERE) (215
R RFE (245R0/8. TR/ BTOBRM) SE-L25. REIC
HBELEEENEILEYR, HIL AXTROLNIM. S

The results of the inhalation studies do not permit the
establishment of a NOAEL. Intermittent exposure (6—7 h/d,
5 d/wk for a total period of 62 days—13 wks) to 0.9 mg/m8
(0.4 ppm, DCV: 0.16 mg/ms) acrolein vapour — the lowest
concentration examined — resulted in slight, but treatment-
related changes in rats, but not in hamster and rabbits.

Continuous exposure (24 h/d, 7 d/wk for 90 days) to 0.5

mg/m® (0.22 ppm) acrolein — the lowest concentration
examined — resulted in treatment-related effects in guinea

AR F_Gliéi‘b ‘?j’tt;b\?to?‘y HEU E'at’“53E| DT 7BLA [pigs, monkeys, and dogs, but not in rats. One— andor three—
VORBEETOECAH HBRRIERETHS0.2~0.25 day exposure of rats to acrolein resulted in cell
ppm (0.47~0.58 mg/m°) Lk 0 fE THERAIEFEASSE® S |proliferation at the lowest concentration levels examined
. 0.25 ppmET=1%0.67 ppm (0.58~1.56 mg/m*) DF AL |i.e. 0.2 - 0.25 pprn (0.47 - 0.58 mg/m°) and higher, and
AVIZRBLEEOEDOMER R /BT ERICEEIZEE [slight treatment-related histopathological changes in the
LE-BE0HEBFREZNEIENRHONT=-, —H. R L |respiratoryltransitional but not in the olfactory epithelium
ICITREEB T EIRDoNLE Mo, 2FEIE LR |of the nose of rats exposed to 0.25 or 0.67 ppm (0.58 -
HAREDNPSHL A JLIZ. 0.67 ppm (1.56 mg/ms) LLEDREE [1.56 mg/ma) acrolein. NPSH-levels in nasal epithelial cells
I23EMRZET S &IckyiEmLr=, were increased after 3 days of exposure to 0.67 ppm (1.56

mg/m°) or higher.
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NOAEL (NOEL)

NOAEL=0.5 mg/kg bw/H

increased vomiting incidence and decreased total serum
protein, calcium and albumin in dogs of the high dose
group.The incidences of vomiting decreased in time
pointing to an adaptive effect

NOAEL=0.5 mg/kg bw/d
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Parent et al. 1992b

Parent et al. 1992b

ISR OBRERRBRTE. ESFUATEILERAVT. 7Y
OLA>% 01,05, 1.5 mg/kg bw (4:87122.0 mg/kg bw(Z
#E)DAETHHEDAXIS3BEMZE L, B5I2ME
LR E8(E. XICRYDGERICEDoN-SHEEH
TORFLEEMTH-1=A, —F ., FAEH CIEEIEL
NROSNDDHTHoT-, AR T, MFHLRI N
DAL TIVIZVREDELWMETHEDHLN

In a subchronic oral study, acrolein was administered daily
in gelatin capsules at dose levels of 0.1, 0.5 and 1.5
(increased to 2.0 after four weeks) mg/kg bw to male and
female dogs for 53 weeks. The major treatment-related
effect noted was fiequent vomiting in the high dose group,
mainly during the first four weeks, and in the mid dose
group occasional vomiting only. Significantly lower levels of

HE =0 serum total protein, calcium and albumin occurred in
animals of the high dose group.

BEICEETHZEFDMOEZELRDSNL M ST- (Parent [No other treatment-related effects were found (Parent et
5. 1992b) , KEAERMS . A XD FEIGIEHIEDNOAELIF05 |al, 1992b). From this study a NOAEL for subchronic
mg/kg bw/ B LR TED, toxicity in dogs of 0.5 mg/kg bw/day is concluded.
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dose-related decreased survival in males and females at
0.5 mg and higher
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5| FA 3k (T XAK) Parent et al. 1992a Parent et al. 1992a
EHRHIE O SHERIES Y (10280 R U™ R (184 [Long-term gavage studies have been performed with rats
B)DMH#ETEBRINTINS, BHLNE=FE(X., SYFT [(102 weeks) and mice (18 months) of both sexes. Mortality
RE.YIRATRCRUVAEENED R THoT- in rats and mortality and decreased weight gain in mice
(Parenti>, 1991, 1992a) , TN DEKERM S IEMEHBMED |were the effects noted (Parent et al, 1991, 1992a). From

£33 SwRMDNOAEL(F0.05 mg/kg bw/H ., Y2 AMDNOAELIZ2 [these studies a NOAEL for chronic toxicity in rats of 0.05
mg/kg bw/B EREELT=. mg/kg bw/day and in mice of 2 mg/kg bw/day are

established.
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R XVRATRERVAREEMEDF D THoT=
(Parenti>, 1991, 1992a) , CNEDEERN S IEHEFMHED
5wk DNOAELIF0.05 mg/kg bw/B ., Y9 AMDNOAELIE2
mg/kg bw/B EFEELT=,

Long-term gavage studies have been performed with rats
(102 weeks) and mice (18 months) of both sexes. Mortality
in rats and mortality and decreased weight gain in mice
were the effects noted (Parent et al, 1991, 1992a). From
these studies a NOAEL for chronic toxicity in rats of 0.05
mg/kg bw/day and in mice of 2 mg/kg bw/day are
established.
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EHROKRERBRTROON-ELEEL. SYLTOE

FEDFL (NOAEL 0.05 mg/kg bw) . Y IR TDETFED
B B UMREHE NS (NOAEL 2 mg/kg bw) . 4 XTODIE
i HAERDEMEMEFERENIE, DL L, TILTS
L DiFi4 (NOAEL 0.5 mg/kg bw) T#H 2T, T DDERERIZ
DWTIEROENIZAMRDAELFRL TS, FRBHASNT

WBHRERT YA L& T H0ECDH AR5 A PECH AR

Conclusion

The main effects found in the long—term oral studies
comprised decreased survival in rats (NOAEL 0.05 mg/kg
bw), decreased survival and decreased body weight gain in
mice (NOAEL 2 mg/kg bw), and an increased vomiting
incidence accompanied with a decrease in total serum
protein, calcium and albumin in dogs (NOAEL 0.5 mg/kg
bw). The publications of these studies present only some

SAVDIPEITERLTIND, selected findings, but the study design as described meets
the criteria of the relevant OECD and EC guidelines.
REFRSEHREBROMER Conclusions repeated dose toxicity
BRLET—421E, #54567/548/ECODfTBEVIAIZIRES |The data submitted are acceptable with respect to the
NTWAERMELHEH/ LTS, basic requirements as specified in Annex VIIA of Directive
67/548/EC.
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GENETIC TOXICITY IN VITRO

A EIEFRAEER
GENE _MUTATION
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Gene mutations in bacterial test systems
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HRERET o F

MR ITREE

[ RECEMEIE (S) DAEE

SERSEH

3
tHYDIHE
é?t;b@*%% |
tHYDIHE
EELDIBE
BEILFREARLEE
HMEAZANAZEERMERBROIEENS, 7UOL A IEF |From the results of the bacterial mutagenicity tests it is
XIFIRAEHETA 100, TA 104, TA 98I=xt L EEVEAT 5 |concluded that acrolein is a direct—acting bacterial
ZERRTHAEREHRSIN TS (Foilesis, 1989, Khudoley  [mutagen with the Salmonella typhimurium strains TA 100,
5, 1986, 1987, Lutzis, 1980, Marnettis>, 1985, Parenti. |TA 104 and TA 98 (Foiles et al., 1989; Khudoley et al., 1986,
1966, Waegemaekerss, 1984) , S9 mixim MK U IEFRIT |1987; Lutz et al., 1980; Marnett et al., 1985; Parent et al.,
EEL-REBOPICIE, REFEHEELLYBLRBTFEERY [1996; Waegemaekers et al., 1984). In some of the tests
DALZEKROEMADLZWNEENHY . £f-. 2EM |performed with and without S9 mix, the increase in
SER HEBOLNENEEEH S (Khudoleys, 1986, 1987, Lutz |mutants is less with than without metabolic activation or
5. 1980) , BRER R ILAF A (GSH) ZRMULI=EC A, |no increase at all is seen (Khudoley et al., 1986, 1987 Lutz
FHOALAY DIETREICN T 2EMEIFIET LA, ZER |et al, 1980). Addition of gluthatione (GSH) to the test
Iz D& X EBD NI >T= (Foiless, 1989, system reduced the toxicity of acrolein for the indicator
Marnettis, 1985) , cells, but did not have any influence on the degree of
mutagenicity (Foiles et al., 1989; Marnett et al., 1985).
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RBEVLGLOGE

ZERIE

RBEFEEHYDIEE

REEEFHELLOBE

SERR

BLFREALEE
BEETIE77aLAVDREBICEY ., EMFHEZRDEED |[In yeast acrolein treatment resulted in a slight increase of
LOWEBMAEENRO o=, THHE, HFERANI123T |doubtful biological significance, in petite mutations in S.

R [IHTHIREEMNDLEMLE=AS, EARAL-thOEEFE# |cerevisiae N123, in the other yeast strains used e.g. S.

ER (BIZ L. HEFBERS211, S138) TIXEEHDEMILEED |cerevisiae S211, S138 no increase in number of mutants
M7= (Izard, 1973), was apparent (Izard, 1973).

EREE

1S58 14 D HIBTAR L

Hi B

2| B X GEX R

£

HERMEH

CASES

HMEE

ER
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Mammalian cells in vitro

GLP#EE

HERE(T oI F

MR ITREE

[ RECEMEIE (S) DAEE

SERSEH

1
EhYDIHFE
é@b@*%é |
EhYDIHFE
FRELDIZE
et
B FRALTE
7/aL A&, DNABE RIBE MM SFMAE (B RMELRE |Acrolein induced an increase in gene mutations in DNA
SEDHMR) ISEEFERDBMEFZHK LD, EELIEE [repair deficient human fibroblasts (Xeroderma
T HEE MR SFHIRE TIXF R LA o= (Curren, 1988) , [pigrnentosum cells), but not in normal repair proficient
FOALAUIE, NLRE—VTIEE LV =HPRTEER T |human fibroblasts (Curren et al., 1988). Acrolein was
HUBIRMEBEIEFEE T CIEBETH =AY, D BRIRIME [positive in the HPRT test with hamster V79 cells in the
SER FHE T CIXBMEEZTRET (Smithid, 1990) . /-, ;5% % |absence, but not in the presence of fetal bovine serum
CETEMZFEHALI-CHOMAE TDEE DHPRTEXER TIL |(Smith et al,, 1990) and negative in a standard HPRT test
et TH 1= (Parentis, 1991), with CHO cells using serum enriched medium (Parent et al.,
1991).
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CHROMOSOMAL ABBERATION
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cytogenetic assay with mammalian cells in vitro.
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RBEAER

ZEAEEHRR

Aub(E, REHREERRICSLNTZ/ELIUNHIlaE N
BE>=40u MTIEEBADEONEFHETHM. Th &Y
BEWHREE CIEIEREARUMEZZERTHBIREROON
BWNEHRELz, BEADEONIL, 2EEAEREFHRES
RTLDEEZ LN (Auis, 1980) , TDEDHERT,
Galloways (1987) EWilmeris (1985, 1986) (7oL A2 D
FEARUIMEEE RS IENERH T CEETELEM ST,
NEDT—RIZEDE, in vitroDBELEEMA TIZ 70O
LAVIERBREEZFR LGV ERERTED,

Chromosome aberrations.

Au et al. reported that acrolein induced chromosome
tangling in a chromosome aberration test at cytotoxic
concentrations >= 40y M, without any indication for
induction of obvious chromosome breakage at the lower
concentrations tested. The chromosome tangling was
considered an indication of potential clastogenicity (Au et
al., 1980). In subsequent experiments, Galloway et al.
(1987) and Wilmer et al. (1985, 1986) did not find any
indications for chromosome breaking activity of acrolein.
Based on these data, it is concluded that acrolein does not

SER induce chromosome aberrations in mammalian cells in vitro.
ik S B AR B ER Sister chromatid exchanges.
FHAL A2 IXCHOMIREEE R 2/ \Bk%E B L f=in vitroZHER |Acrolein has been shown to induce SCEs in CHO cells and
Tk A (SCES) ZFRTHIEMNBASNIZE  |in human lymphocytes in vitro (Au et al., 1980; Galloway et
M= (Auis, 1980, Galloway, 1987, Wilmeri>, 1986) , al., 1987; Wilmer et al., 1986). MESNA (2-
MESNA (2-AJLAT LI AL R LRV EEF R LdR) 1F. mercaptoethanesulfonic acid, sodium salt), protected
SCEDFHLMMEEETEISHIFHIL = (Wilmers, completely against SCE induction and cytotoxicity (Wilmer
1986) , CHO#ARRZE AL \f=SCEEERMD 1D T, 7YAL A2 |et al., 1986). In one SCE test with CHO cells, acrolein was
[IPEET= L3R S = (Loveday, Magnatt., 1982), reported to be negative (Loveday, Magna Corporation,

1982).
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GENETIC TOXICITY IN VIVO
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fETtRISER
Sierrab (£ (1991) , 2fB BN AMMER A2 Sierra et al. (1991) examined the genotoxicity of acrolein in
(SMART) SHER TH AR BRRYMT R, BERRYST R |Drosophila melanogaster using two different somatic
k. RUEBOEEHRRRTHAEMLEHBIEHER  |mutation and recombination (SMART) tests, the eye spot
(SLRLT) . M ARIBKER (SCLT)[CKY. F4A 3 |and wing spot tests, and two germinal tests, the sex-linked
DAYNIIZHITEZTIALLO DEILEEETRAN Tz, £ |recessive lethal test (SLRLT) and the sex chromosome
D2EDRERTIE EARBEEERSICKYREETIT>  |loss test (SCLT). For the two latter, exposure by feeding
Tz TDHER. 7UOLAUIESLRLTIZE LT EAREE Tl |as well as injection was used. The results indicated that
ZERMERL, BEERETIIZEERMEERSENDI=, |acrolein was mutagenic in the SLRLT when injected but
Fiz, AR ERL A BRI FRINT B EEIERLT=2F2 |not when fed and induced genotoxic effects in both types
FADOSMARTRERTIE, 7OALAUVILEEEMEZEFFKL  |of SMART assays, assays directed at the detection of
=5 somatic mutations and recombination.

R The results of the SCLT in D. melanogaster did not reveal

FAALaITIINIERESCLTORRE M ST, BEE
BEFLITEARBICKYTIOLAVNEBAREEFH
BEZ R &SN TELE A oIz (Sierrad, 1991),

*AO230 03 VNIORRBISEERSFILTIARE
F1T1oTH, Fz. MO 3TN IOHRITE O
S5#{T>TCH. TVALAV IS BBREFHLGEA -
1= (Zimmering>, 1985, 1989) , Rapoportld, 7ZHAL A%
HRIZEOHEET HLESLRLT TR MEZ RLIZERE LTz L
ML, COHEBRITFHELWDREN RO OFHE TELA T
(Rapoport, 1948)

in vivosBinistE

Esh |

clastogenic effects attributable to acrolein exposure either
fed or injected (Sierra et al., 1991).

Acrolein did not induce sex-linked recessive lethals in
either D. melanogaster adults exposed by feeding or
injection or in D. melanogaster larvae exposed by feeding
(Zirnmering et al., 1985, 1989). Rapoport reported a positive
result in the SLRLT after larval feeding of acrolein.
However, this test could not be evaluated due to poor
reporting (Rapoport, 1948).
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Mammals in vivo
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HRETAIRER

ER

MDD RIZ, LD25(1.5 mg/kg bw, n=5) R UFLD50(2.2
mg/kg AE ., n=7) LIZIXRCAE N7 VAL AU EEERN
BEL. ZOHEMIIREREIEI-ECH, FIRE, &
ERBRUERERY. RRORHAETH RV ERIET
HhoHEL T, BHEBIEEFZEHK LS o7 (Epsteind.
1972, Epstein&Shafner, 1968) ,

FHOALAUEL, 2.1, 4.1 mg/keg bwD AE THES Y~ ZREE
REEESET>-0. BHROEBRERLZFHLEL -
Tz (Gorodecki&Seixas. 1982) ,

in wvo:tg{u [E3

Acrolein administered ip to male mice at dose levels
representing approximately the LD25 (1.5 mg/kg bw, n = 5)
and the LD50 (2.2 mg/kg bw, n = 7) did not induce
dominant lethals as appeared fiom the pregnancy rate, the
numbers of total and live implants, and early and late
deaths in female mice mated with the acrolein treated
males (Epstein et al., 1972; Epstein and Shafner, 1968).
Acrolein did not induce chromosome aberrations in bone
marrow of male rats treated once ip with 1, 2.1 or 4.1 mglkg
bw (Gorodecki and Seixas, 1982).
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BRLE=T—42I%. $#54567/548/ECOBEVIAISHRES

NTWSERMEHERH LTINS, 7OOLIUIE,
DFHER THIELEDODNAIMEDER T H LIRS, 45
I:E:Uﬂ,N2—|:|~“1:|#9—7Dx</%’7j’$~>’7“7/>>ﬁ[ﬂi
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TOALIVIEHEICHLERFHEYETHY., BIETFE
ERUmMEEBIATREFZHRT HH. WELEMEE A
UM zin vitrof A BR TIX S B AR EEFH LG, 7oOLA

Conclusion

The data submitted are acceptable with respect to the
basic requirements as specified in Annex VIIA of Directive
67/548/EC. Acrolein has been shown to result in several
DNA adducts among others the cyclic 1, N2-hydroxy—
propanodeoxyguanosine has been identified in a number of
studies.

Acrolein is a mutagen for bacteria and can induce gene
mutations and sister chromatid exchanges, but no
chromosome aberrations in mammalian cells in vitro. The
mutagenicity and genotoxicity of acrolein in bacteria and

SER VIEChoDHBRRTEVEEEZHL. ZERM/EEE  |mammalian cells in vitro is restricted to a narrow dose
HHENMEEERAEISEVND—T BIETHAD=0. [range, since acrolein is highly toxic in these test systems
FAE AOin vitroDIHZLIBEMZALV=7 0L 1> DZEER [and mutagenic/genotoxic doses are near to or overlap
HHRBRRCECEERRIEVASHEICRESND, [cytotoxic doses.
FOALAVIZER I L TDNABIEORREREFFHL |Acrolein did not induce DNA damage or mutations in fungi.
Ehot=, 7OALAIE a3/ \TEHLV=SMART [Acrolein appeared genotoxic in the SMART test in
HERTCILECEEMEEETHEEZAONT=H. SCLEAERTIE |Drosophila, but did not exhibit genotoxic activity in the
BInEEERSEMNo=, Tz, 2303/ NIHFHLVz  [SCL test, while equivocal results were reported for the
SLRLEB THEOLWMERMNIME STz, 7Z/OL A& [SLRL test in Drosophila. Acrolein did not induce dominant
T IORTCEMBREREZEZRETT . SULDOBHEMAETE: |lethal mutations in mice, and did not induce chromosome
BREEEEHE LG, o1, aberrations in bone marrow cells of rats.
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18.3 mg/m° (8 ppm) DEE DT VAL A (MK L5 HL
L)IZ. vk (18 (2DEn=20)%. 1h/B . B58R. 101
[F18h ABRES =M. fICREBICEELEESLIEE
[ZZBHENE M ST=(Le Bouffantis, 1980)

#%
REMGRRT F 12D, 7/ALL DELAME
ST 2D ISELERERTIEALY,

ST oT—ILTUINLARB—IZ9.3 mg/m’ (4 ppm) DT 4
OLAY RS E52:EM (T8FE/B . 58/8) #ESE-LC
A280REFICREMRELCENEDON Tz (Feronk
UKruysse, 1977, HEDSET 5.418. 24% U’5.718. 3), 298
FORERR DR, HEEZHHBEZIFEAED/NL
ABA—TERMIICEIEL =, 7OOLAVESDRER. K
BIZEZIFROONEI =, NSLEKREFLEEI T D
M NLRE—IZROONTI=H, ChITBRKREEEZON
THOALAVDREBEFERIBNEEZOND, BIEES

No treatment-related tumours or metaplasia were found in
the lungs of rats (n = 20 per group) exposed to 18.3 mg/m°
(8 ppm) acrolein (nature not reported), 1 h/day and 5 days
per week, for 10 or 18 months (Le Bouffant et al., 1980).

Remark
Study not suitable for evaluation of carcinogenic potential
of acrolein, because of restricted experimental design.

Syrian golden hamsters exposed to 9.3 mg/m3 (4 ppm)
acrolein vapour for 52 weeks (7 h/day, 5 days/week)
showed inflammatory changes and metaplasia of the
olfactory epithelium of the nose (Feron and Kruysse, 1977,
HEDSET section 5.4, 24 and section 5.7, 3). After a
withdrawal period of 29 weeks the affected mucosa had
partially recovered in most animals. No respiratory tract
tumours were found after exposure to acrolein vapour
except for a small tracheal papilloma in one female

SEIR PREICEEL-MEMOER IEZEDHONIEMN D=, BL |hamster, which was considered an incidental finding,
HERT. 7/ALAU DR Y [a]EL Y ON-ZFAY-C I F |unrelated to acrolein treatment. Nasal tumours or
IWTIVDENAEZEDDER (FEIAMMBIEF)%EE |treatment-related tumours at other sites were not
F B EVWSHETE BIZEENLE R H B 4D o= (Feron R TN encountered. In the same study no conclusive evidence of
Kruysse, 1977) . R EHAR SRERHART X F N F N 5258 & |an enhancing (co—carcinogenic) effect of acrolein on the
VST EBITHY . CNSIFEEEIELNLRFI—DFEED |carcinogenicity of benzo[alpyrene or N-nitroso—
2/3%FF/ L TWNVEWNZEISERE T RETH S, diethylamine was found (Feron and Kruysse, 1977). It is

noted that the exposure and experimental period, 52 and
81 weeks respectively, were relatively short and did not
cover two third of the hamster lifespan.
OECD451THMNAMEAER TR, BAAMEHERDRAM |accordintgo OECD451 “Carcinogencity Studies” it is
[FEOBEEDFEFIFRCHMET HESN, /V\LAR |necessary that the duration of a carcinogencity test
B—[ZDWTIE—fERIIZ18~24n B SN TLNVS, comprises the majority of the normal life span of the animal
to be used. Generally, the termination of the study should
be at 18 — 24 months for hamsters
& . CODTIREBGMEIEE. BEYBEZDEDEL |Remark: In this context “duration of the study” regards
HE DA HIRZEET O TIHEL. REHMZEIETHDE |duration of exposure of treatment rather than duration of
EZbN TS, exposure plus an additional observation period

bt}

EEREMICHITHRIA

HDHE
& Conclusion
ELLDRAFRERE. LB DFEISAMERERIZER SN |Since both of the inhalation studies did not meet normal
BEEDEHEF-LTLNVEN>T=DT, CORERDFER [requirements for examination of the carcinogenic potential

SEIR olE. RARBEICEKE7/AOLA D FENAMIZEIL THA [of a chemical, the study results do not permit a definite

HEGHEREH I LT TEGLY,

conclusion regarding the carcinogenic potential of acrolein
upon exposure by inhalation.
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MmiREEFRIFRR (L

HEDSYNCIE. RUDIETHEITIKELEZEFEDET
MERHON, CNIFEAEH THRANICEET. D ASH
TlEHITWEETH oIz, COMERIIHRERE THETIE
fEAED STz, SV TR RADIFETHEICIKEL
S HFRDETHRDHON ., CNIFHERIR T HETHRGL
2o COEFEDERTIE, BAEH THEINICEETH
Y, FREH THhTINAETH 1. ILTFZURAR
FF—EERENTRTOREH. FLEAETRTOHRET
ETFLIAS, Mt MICEERIB & IR Tho1= (T—2/H
EIXTER), BEMRE. FESEREZSORSICEE
Li-thDFEE IR H SN oT= (Parent,RAD, 1992a)

REER (REXR E
EE)
TR (), FETBSRY
ERAr R (RER . BE
&)
iR EE
REMABFEMATR (RE
B EERE)
ERICERSN-2
BB 5 % 4 F TORER
RAERIGHE
HETRISER
Fischer 3445wk, 100 mg/I(58 /58, 1243EH) . 250 Fischer 344 rats were given acrolein in drinking water at
mg/I(5H /38, 12438F8) . 625 mg/I(58 /38, 10438[8) D& [concentrations of 100 (5 days/week, 124weeks), 250 (5
ETT7I/ALA EEKEREL, SYMDEIIERAERLE |days/week, 124 weeks), or 625 mg/I (5 days/week, 104
SR EETIX20ML/1tE/# T EAZE. DHEH TS YL |weeks). The number of animals amounted to 20/sex/group
20 THoT=. £EHETYMI123BE M 5132B B IZEFRL. |in the high dose and the untreated control group, and to 20
FHER AR IC OV TRIBES MR EZ1ToT-. = A [male rats in low and mid dose groups. Surviving rats were
SHOMT. BIBRREDIREORERNAHLT MM  |killed at 123 to 132 weeks. Major organs and tissues were
L. e S BEORER1/20[CLLRNERAEHDIETIE |examined histologically. A slightly higher incidence of
5/20C&H o1z, ZDMIZIR S ICEHELI-IEB R E D FE A |adenomas of the adrenal cortex was found in females of
EDEMIDRHONLEMN o=, ACRERT, 7/OLA2IZ |the high dose group, the incidence amounting to 5/20 in
EfSNBEZEZONDILEY. 7VALA2FF2 L T  |high dose females and to 1/20 in untreated control
JALAVOIFILTEA—IL, TYILTIILI—)LDFHERE |females. No treatment-related increased incidence of other
ERELIH, [BE GIEREDREZET) DRELEFRDEE |neoplastic lesions was recorded. In the same study no
MEBHSNE M oT= (Lijinsky & U Reuber, 1987, increased incidences of any tumor (including adrenal cortex
Lijinsky. 1988) . adenomas) were induced by acroleinoxime, acrolein
diethylacetal or allyl alcohol, compounds considered to be
converted to acrolein (Lijinsky and Reuber, 1987, Lijinsky,
1988).
CORBROBERIT, ZO=-OITHBSNTI-IREFT—F> [The results of this study were re—evaluated by a pathology
S IN—TIZEYBE@AThNI=. 7—F>245 45 )L—TF |working group especially organised to this end. The working
[T BRELE-MIZEOON-BIBRREDIREBEMAE  |group concluded that the slightly elevated incidence of
[B)REROOLTHIEEMNIERT —2DEHFEMA THAE |adrenal cortex adenomas (i.e., pheochromocytomas) found
L. EMEMNERITLGVERERLZ, SBIC, in the treated females was well within the limits for
Lijinski/ReuberM MR TERH 5N I-HES VD EIBIZXI 3 [historical controls, and was not of biological significance.
B7OALAY DFENAEIZDONTE, ZTOFERLIEAEL EHE |Furthermore it was concluded that there was no evidence
RL7T= (Parents, 19928 H) , of any carcinogenic effect of acrolein on the adrenal glands
of female rats in the LijinskilReuber study (see Parent et
al,1992).
Sprague-DawleyS vk Z7oOL A GEBF7oOL A . & |Sprague-Dawley rats were given daily by gavage 0.05
EFIELT0.25%DEROF /&%) %0.05 mg/kg. 0.5 mg/kg, 0.5 mg/kg or 2.5 mg/kg per kg bw acrolein (distilled
mg/kg. 2.5 mg/kg bw® FAE T102:BM&FIE AR5 LT=, |acrolein, stabilised with 0.25% hydroquinone) for 102 weeks.
ZDHER(XOECDAS3I REAF M/ RN AEGH S RERIIZH# [The study was conducted according to OECD 453
L TERLI=. BNERIX 7O/ 15/ B Th>T=. FEIEFR |“Combined chronic toxicity/carcinogenicity studies”. The
#1338 (A=, 5 /M) . 15 (1008 /14 /8%) IZSEHEL number of animals amounted to 70/sex/group. Interim kills
1=, BADEILE. 3.6, 12, 18, 240 A DIE R DEGRIEIR D |were included at 13 weeks (high dose; n=5/sex) and 1 year
B MEFHRE. RREZEREL=. 25 YrEEIR  |(n=10/sex/group). Examinations included daily
L.BBESE0HE. BB OV TELWEMIEREEE |observations, measurement of various clinical,
L=, hematological and urine parameters at 3, 6, 12, 18 and 24
months All animals were subject to necropsy, recording of
FER organ weights, and extensive microscopic examination of

tissues.

Male rats showed a dose-related reduction in survival
during the first year, statistically significant in the high
dose group and marginally significant in the mid dose group;
this trend did not persist to the end of the study; in female
rats a dose-related reduction in survival occurred during
the first year persisting to the end of the study; survival
was statistically significantly reduced in the high dose
group and marginally in the mid dose group. Creatinine
phosphokinase levels were decreased in all dose groups at
almost all time intervals but only occasionally statistically
significant (no datalfigures presented!). No other
treatment-related effects were seen including neoplastic
or non—neoplastic lesions (Parent, RA. et al., 1992a).




CD-12 ) RIZ{KEkgdH1=Y0.5 mg/kg. 2.0 mg/ke. 4.5
mg/keDRAETTYVALAY GRBT7/OLAY  REFIEL
T0.25%EROF /o &H) %181 ARG OKE L, =
DEFAER(ZOECDAS1 T FA A MESRER I[THEMLTERELT =,
ENERIL 70 /14 /BT S REH TIXTR /M TH 1=,
BEREROBERERM4EAMITER. ZO%KTBIZIEE
ML= MRBRHRIERF120 A L1810 A ICEREIL Tz, ¥OR
ZEEL. B OELVOBEMEBIRELTER L, fTREL
T. 45 mg/kgDIEITHETMICHELREFEDETERE
EANNGEIASR 54, 2.0 mg/ke. 4.5 mg/kg DR E AN
& (#FHEEERGZL) AROLNT=, ZDMmOEEIC
BEL-ZE(ERMERE. FESEHREZST) IXED
Shighotz,

UEZEFEEDHDE, TOALAOOROERE GRHIRO%
5. #0KRE) ICKYSYFRUIIRTIERENAMEILED
S T= (Lijinski, 1988, Lijinskii& X Reuber, 1987,
Parentis, 1992, 1992a) ,

o
ERREBMICHETERLA
HOEE

CD-1 mouse were given daily acrolein (distilled acrolein,
stabilized with 0.25% hydroquinone) by gavage at dose
levels of 0.5 mg/kg, 2.0 mg/kg or 4.5 mg/kg per kg bw for
18 months. The study was conducted according to OECD
451, "Carcinogenicity studies”. The number of animals
amounted to 70/sex/group, and in the high dose group to
75/sex. Clinical observations were performed daily for the
first 4 weeks and weekly thereafter; blood smears were
taken at 12 and 18 months. Mice were subject to necropsy,
and extensive microscopic examination of tissues.
Observations included a statistically significant reduced
survival rate and decreased body weights gain for males at
4.5 mg/kg; decreased body weight gain (not statistically
significant) for females at 2.0 mg/kg and 4.5 mg/kg; no
other treatment-related effects (including neoplastic and
nonneoplastic lesions) were observed.

In summary, oral (gavage, drinking water) administration of
acrolein did not induce carcinogenic effects in rats or mice
(Lijinski, 1988; Lijinski and Reuber, 1987; Parent et al.,
1991, 1992a).
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Conclusion
From the results it can be concluded that acrolein is not an
oral carcinogen.

SR
(SR 1% I B AR AL
HH 8

5| B Xk (T XX #R)

&%

HEBRMEH

CASEES

HMEZ

R
i

HEAAAEFA

HED2/4T

BEEEHR

Dermal studies

GLPES

HRERET o F

HERR (1B R H0)

TERI (M. i F)

BEE

gﬁﬁiﬁ (1551 D&

R (RK)

RERER

JIEEE e

AE AKERENE

Ia— |

RS, SKS

BRARFTR (EBE, TR
DR L FETRER)

RAEIZPHFT R (RAEER,
EEE)

MiRFHIRT R (A=,
EFE)

MmiREEFRIFRR (L
X FEE)

RRER R (REE. &

EE)

BT CE) | ST R

BRFTR (REXR, EE

)
s E 8

e

REABFEMATR (RE
R EEE

EHICERSI -8

RE5 5 4 & T DB

HERISHE

HETAIER




ER

7oALY DBREREICEDENAMEZEYZFEHETE
PREBERVETHRSHBRIEERSN TG,
Salaman & UfRoe D EMEL I=FHERTIEY VRO EIZ7/OL
A% BIZ1EAGEARZBRLIZN, 7V/ALLVDELA
HEFHET HICIFCORBHMBIIETE 1 HHVDE
Wt 719 E 1= (Salaman & URoe., 1956, US ATSDRIZ
5|F1990)

o
ERBMICBITHENA
HOHEE

There are no dermal or subcutaneous studies that permit
the assessment of the dermal carcinogenic potential of
acrolein. The exposure time in the study of Salaman and
Roe in which acrolein was applied to the backs of mice
once a week for 10 weeks, was too short and the number
of animals per group too small to assess the carcinogenic
potential of acrolein (Salaman and Roe 1956 cited in US
ATSDR, 1990).
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There is evidence that acrolein is not an oral carcinogen.
The available data do not allow a conclusion with regard to
carcinogenicity upon exposure by inhalation. No dermal
studies allowing assessment of the carcinogenic potential
of acrolein were available.
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SyNEEE MR (Hales & USlott, 1987, Mirkes., 1981,
1984, Schmidi>, 1981, Slott® UHales, 1987ab) . ¥R
& ERATAE (Spielmann B U'Jach— Miiller, 1981) . BR3FIEE
#ARE (Ghaida % U'Merker, 1992, Hales, 1989, Stahlmann
5. 1985) . $85[ (Chibber & U Gilani, 1986, Kankaanpaais.
1979, Korhonen, 1983) Z AL\ Din vitroRERNEHE
Sh.7YVALAVAREEERKROET RUFHESI
EFRIF LN TREINT,

PIZxt9 HNOAEL (NOEL)
XIFLOAEL (LOEL)

A number of in vitro experiments using rat embryo cultures
(Hales and Slott, 1987; Mirkes et al., 1981, 1984; Schmid et
al., 1981; Slott and Hales, 1987a,b,) murine preimplantation
embryos (Spielmann and Jacob—Miiller, 1981) or limb bud
cultures (Ghaida and Merker, 1992; Hales, 1989; Stahlmann
et al,, 1985), or hen eggs (Chibber and Gilani, 1986;
Kankaanpaa et al., 1979; Korhonen, 1983) showed the
potency of acrolein to cause growth retardation or
embryolethality and malformations.
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1D R AKER (Bouleys ., 1975, 1976) DIEEDHMES
hTW3, ZOHBRTIE. SEDHESYFEATDMES VD
BE%0, 1.26 mg/m°(0.55 ppm) D7/ AL 1> (REEIL KRR
E)26BMRTBSE. REIBBICKREESE =, HIRE.
BREOHRUVEZICEL T, HBHLRBHICEELMRE
[FEHonEMI o=, LHL. CORBORELHM LR
FERHMESATELT . REFMORELHT HN4AH
T RELENATA—E—HEHTHTHY . SSITFHERD
THAOLERICET 2EMMABALMTESNTULVEL, >
T.CORBREF7/OL (> DEREREBELTITEYICHL
LEZLND,

There is only one inhalation study (Bouley et al., 1975,
1976) available. In this study groups of 3 male and 21
female rats were exposed continuously for 26 days to 0 or
1.26 mg/m° (0.55 ppm) acrolein (nature not reported) and
allowed to mate on day 4 of the exposure period. No
significant differences were observed between control and
intoxicated animals with respect to pregnhancy rate and
number and weight of fetuses. This study is not considered
appropriate for evaluation of the reproductive properties of
acrolein since the exposure period did not cover the whole
spermatogenic cycle, the premating exposure was only 4
days and only a restricted number of parameters was
studied. In addition, no details concerning study design and
results were presented.
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PI=3f9 HNOAEL (NOEL)
XIZLOAEL (LOEL)

S YFERW-ROBEICEZ - HAEBERBRTOE
(L. FORRICRERAEDNT.2 mg/kg bw/BIAEEME
DB, 5.4 mg/kg bw/ BULDHETEBEMNRDHL
Ni=-DHTH-1=(King, 1984, US ATSDRIZE|F 1990),
ZOREID, FESFMEDNOAELIXT.2 mg/kg bw/B (&
T%‘ﬁﬁj%) BN DEMHEDNOAELIEA mg/kg bw/ B EFE
EShiz,

BYICRESh - ZHABFIRORSHBR T, Sy
MMZ7/BLA2%0, 1, 3, 6 mg/keg bwD A THHIEOE
5L1-. =% (6 mg/kg bw/B) TR DIFICAER
DHBHONTZUSNE, MO ETERENESOETE/NDS
A—B—IZF7 AL DEEDEZETEDHoNEA ST,
RO, BRRAERK. AEEMIFE, B DREHRH
FRELGRERE. B DB/ AEHEIE) ELV>f-8
BT BN DTRAEHLSHEHTROLN:
(Parenti>, 1992¢) , COFRERM S, FESFMHEDNOAELIES
mg/kg bw/ B . FREN A~ DFMEDNOAELIET mg/kg bw/H
LHEESINT=,

SyMERAWROREICKS GEFIROKRE) EFHESR
BRT.BROERLBMBBIEOFKERDEM, Tk
REELRABITFOREEDRE D H10 mg/kg bw/BE TR
HENT=, FERBE TR, REFOERF/FELTR
REET10 meBETIIEEER(TEA o=, LML, COA
EFRKICIFEMEZRL. COFRAEFHOME4IT R 14T A
LTz, 6 mg/kg bw/ BETROON-HEIIRAKER
#EminE oA THY. CORETEBSHEILEDHONLG
hot=(King, 1982, US ATSDRIZS|F 1990) , ZDERERH
5., FHEHEMDNOAELIZ6 mg/kg bw /B . BEIEMLD
NOAELI[%3.6 mg/kg bw/ B EFEESNT=,

HEFHREBR T Y FITHEYRP2 me/kg bw/ BE=[EZHLL
TOREFHRSLEN. BR/EORTRIEZEEZT
Motz LHL. REDHEFERBROFIZIT o4O A
EREHABRT. 1 mg/kebw/ BUEDREZHRSLIES
3, AEITRELEZRERINOFEEROEMAEDHLN
fzo COMGEIZDVDTOHRBAIFAESN TLVEN D2, 05
mg/kg bw/ B D AR TIERESMHEER OO G, o, B
Ei#IZ1%0.5 me/ke bw/ B O FE TAEEEMINFIA. 4
mg/kg bw/ BDAETRLEEREEBBZOEMMNEDHLN
1= (Hoberman, 1987, US ATSDRIZ3|FH 1990) , A2
HEREAABOBERICHATEGVERNH I ENDE
ZT. CORREBEMSHE. RESHEONOAELE ST
HHEBELTITE LY TRV EEERTED,

Parenti> (1993) (&, 3ERL = F(CHEIRTE A H198
FT, 7/8LA2%0.1,0.75, 2.0 mg/kg bw/H D FAE Tk
FROZ S5 Lz, 2 mgf# TlL. BEIMSEETTEBEED
BOEES—BNEBAESENINEATENS108ET
ROLNTz, TDH. COFRSHOEHS (LML, AE
MDD FAEHOREE LR -f, S5IZ. SRS TEF
HRREENEMLEN, ChIXSORBTIIESERE
[EZZ 5N TULVEL(PL0.01) , VAL AU EAR A H R
RESHEFRELLGE, oz, CORBI S RESHED
NOAELI[E>2 mg/kg bw /B . BEI¥E £ DNOAELIF0.75
mg/kg bw/ B EFEESNT=,

In an oral 2—generation reproduction study in male and
female rats the only effects observed were a decreased
body weight gain in the FO generation at the highest dose
of 7.2 mg per kg bw per day and stomach ulcerations at 5.4
mg/kg bw per day and higher (King, 1984 cited in US
ATSDR, 1990). From this study a NOAEL of 7.2 mg/kg bw
per day (the highest dose tested) for developmental and of
4 mg/kg bw per day for parental toxicity is established.

In an adequately performed 2—generation oral gavage
study, male and female rats were given daily 0, 1, 3, or 6
mg acrolein/kg bw by stomach tube. Reproductive
parameters, including male and female fertility, were not
affected by acrolein treatment with the exception of
reduced pup weights of the F1—generation pups at the high
dose level (6 mg/kg bw per day). Parental toxicity seen as
increased mortality, clinical signs, decreased body weight
gain and histopathological stomach changes (erosions of
glandular stomach and hyperplasia/hyperkeratosis of the
forestomach) occurred in the mid and high dose groups
(Parent et al., 1992c¢). From this study a NOAEL of 3 mg/kg
bw per day for developmental and of 1 mg/kg bw per day
for parental toxicity is established.

In an oral teratology study in rats (exposure by gavage)
increased incidences of skeletal anomalies and delayed
ossification and decreased mean fetal weight and total
litter weights were observed at a dose level of 10 mg/kg
bw per day. The number of implantations or resorptions or
the ratio of live/dead fetuses per litter was not affected in
the 10 mg group. This dose level, however, was toxic to the
dams resulting in the death of 14 out of 40 females in this
group. The only effect seen at 6 mg/kg bw per day was a
decreased maternal body weight gain, there were no
developmental effects (King, 1982 cited in US ATSDR,
1990). From this study a NOAEL of 6 mg/kg bw per day for
developmental and of 3.6 mg/kg bw per day for maternal
toxicity is established.

Fetal/embryonal mortality was not affected in a teratology
study, in which rabbits were exposed to 2 mg/kg bw per
day or less during gestation. However, in the preliminary
dose—range finding study preceding the final teratology
study, exposure to 1 mg/kg bw per day or more resulted in
dose-related increased incidences of fetal resorption. No
explanation for the discrepancy was provided. No
developmental effects were found at 0.5 mg/kg bw per day.
In dams a decreased body weight gain was found at 0.5
mg/kg bw per day, and increased mortality and gastric
ulcerations were observed at 4 mg (Hoberman, 1987 cited
in US ATSDR, 1990). It is concluded that this study is not
suitable for the assessment of maternal or developmental
NOAEL, in view of the unexplained discrepancy between
the results of the range—finding study and those of the
main study.

Parent et al., 1993 treated pregnant female rabbits orally
by stomach tube with 0.1, 0.75 or 2.0 mg acrolein/kg bw
per day on gestational days 7 through 19. In the 2 mg group
a transient decrease in maternal body weight gain
accompanied by a decreased food intake pointing to
maternal toxicity was observed during days 7 through 10.
In the subsequent days food intake in this group increased
resulting in body weights exceeding those of the other
groups. In addition, the high dose group showed an increase
in mean fetal body weights, which is not considered to be
an adverse effect in this study (P<0.01). Acrolein did not
induce irreversible developmental effects. From this study
a NOAEL of 22 mg/kg bw per day for developmental
effects and a NOAEL of 0.75 mg/kg bw per day for
maternal toxicity is established.
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PR DY XIZTIOL A2 %3, 45, 6 mg/kg bw/B @D |When pregnant rabbits were intravenously injected with
AECIHIRIBICERIFBIRNIREE{To1=ECA,. FAHE  [single doses of 3, 4.5 and 6 mg/kg bw per day at day 9 of
BLEHAEHTEIYEN ET)NEOHLNT-, ZFE |gestation, maternal toxicity (mortality) was observed in the
BTIIREEE (WHNICHEELRINEDEM) HFEHS [animals of the mid and high dose group. In the high dose
1= (Clausseni>. 1980) , group embryotoxicity (statistically significant increased

SR resorption rate) was found as well (Claussen et al., 1980).

THOALAUIE, FKANDEFREICEYTIREIHF
FRIRE T EEFE R L= (Claussenid, 1980,
Hales. 1982, Slott & {fHales. 1985) ,

Acrolein induced embryotoxic and teratogenic effects in
rats and rabbits by intra—amniotic injection (Claussen et al.,
1980; Hales, 1982; Slott and Hales, 1985).
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HHDin vitroSRERT7Z/OL AU A KRB, RIRDFE =
RUFMESISEIT ARSI H LI EAHELIIZSN
1= WELFBEE AL zin vivoiBR TlE . RESHIIB YIS
KL RTRAETOAROONT =, BOKREICKDEIHME
AERTEAMIIENOAELIE ., FEF M TIE2 mg/kg bw/B LA
ETHY. BEIYEMETIZ0.75 mg/kg bw/B THo1=0 TV
FEAWROZSIZED A EBEREE T/, 6 mg/ke
bwCF1DFICBREDRERDARBOONIMhIE, £JE/N
FTA—B—~DEBIFRO NG >T=, £IARIZNOAEL
X, BEMEHRUVEESETENRENT mg/kebw/B R
'3 mg/kg bw/ B T&H27=,

The data submitted are acceptable with respect to the
basic requirements as specified in Annex VIIA of Directive
67/548/EC.

A number of in vitro experiments showed the potency of
acrolein to cause growth retardation or embryolethality and
malformations. Developmental effects in mammals in vivo
were only seen at dose levels that also resulted in
maternal toxicity. The overall NOAEL in the oral
teratogenicity studies amounted to 2 mg/kg bw or higher
for developmental and 0.75 mg/kg bw per day for maternal
effects. Except for a slight reduction in F1 pup weights at 6
mg/kg bw, no effects on reproduction parameters were
found in the oral 2—generation rat studies. The overall
NOAEL amounted to 1 and 3 mg/kg bw per day for
parental and developmental effects, respectively.
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GLPES

THRALA%in vitro CIEZLIBMBICRESE-E2A.
DNAHSELIBT D&M, Ff=. —EDHERTDNAZL /Y E
ZBIEDEMA RO BN, Grafstromis (X, MRS ERE
DT7IALAVIZRESE-ErRE L KR TDNAHR
BB DI O R AT HVE B B LT= (Grafstromi
1988)

TYALA DREICKYHIBFBODNA AN ERT S
CENBLMIZEN, FHICERRT, N2-EROXS-TO//T
XTI TI/IOUDNERORRTRESNT=, RCAHINE

M. CPIZREBEINT=A XD/ ERIZHERSINT=, +FXZF
TRAEKRTAI00R UTA104E 7 IAL AT LS AVRZEE

Acrolein treatment of mammalian cells in vitro has been
shown to result in an increase of DNA single—strand breaks
and, in part of the tests, of DNA protein cross—links.
Grafstriim et al. found indirect evidence of an increase in
DNA interstrand cross—links in human tracheobronchial
epithelial cells upon exposure to a clearly cytotoxic
concentration of acrolein (Grafstrém et al., 1988).
Treatment with acrolein has been shown to result in
several DNA adducts among others the cyclic 1, N2—
hydroxy—propanodeoxyguanosine has been identified in a
number of studies. The same adduct was found in
lymphocytes of a dog treated with CP. In S. typhimurium
TA100 and TA104, strains that show a clear mutagenic

ks BREREZTRL. DNA-7HOL AT IELEESH T |response to acrolein, DNA-acrolein adducts have also been

L3 (Foilesi>, 1989, WHO, 1992) , identified (Foiles et al., 1989 in WHO, 1992).
Incubation of homogenates of rat nasal mucosa with
acrolein resulted in a concentrationdependent increase in

FYDEEIREREDSR—rETI/OL A EEET HE. |DNA-protein cross—links. However, acrolein did not induce
R ERTERIIEDNA-Z N B EEBEOEMAZEDH5NT=, |DNA-protein cross—linking in nasal mucosa of rats exposed
LAL. Z72ALAM DEKET VD SEEICRESE  [to acrolein vapour (2 ppm, 6 h). Simultaneous exposure of
T4 (2 ppm, 6h), 7HOL A2 (IDNA-2 /) EZR¥E%EE |rats to both acrolein (2 ppm) and formaldehyde (6 ppm) for
FLIEMN Tz, TURETHIBL A (2 ppm) EFRILLT LT |6 h resulted in a significantly higher yield of DNA-protein
ER (6 ppm) [C6BFREIRIFFICRESE =2, FRILLTIL  |cross-links than with formaldehyde (6 ppm, 6 h) alone (Lam
TERBIRRTE (6 ppm. 6h) ITLLDNA-Z2 /XU BZEIEH |et al, 1985, Heck et al, 1986).
BSMZZLERH BT (Lamis, 1985, Hecki>, 1986)
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THaL A&, C3H/10THAEREZ ALV =24 iR, E s
S ER CHIRR S R IR M E R S7E M o7z (Loveday i .
Magnatt., 1982, Abernethy. 1983) , Loveday(£0.04~
0.1y g/mDEEICHIMEERTZESH. Abernethys(36.3 y
M(04 y g/m) DREICRBISE =, BEDREE6I UM
[&. FALM=C3H/10T4# R DLC50EDRE TH D, 7oA
LAVIEEBRTOE—2—DHFEET. REEBREMASE
bEEZ 5N T=(Abernethys, 1983)

R RIESE (Grafstromis, 1988)

Grafstromi> (1988) [, IEEEFREX LEMEERT,
fERaKETE. MRREOES M, MESE, FA—ILDREEIC
BT IALIVDEE, RUTY/ALIOOMLE. F
A—ILIETFE T TODNABERZR -,

THOALAUIE3Y MTOA—4ABFRERESETSET=
MR T L —FHORYAH TRIELIEEBEE
BARSEIDICIFHIEDEENBETH>I=, 7/AL
AVIERAVOEIREETH, VO—UEBEEQRELD . XE
IoANO—TDORAOAEERF/ZEN., MiaREED
i%;:ul:;:t)ﬁ:éhé‘ LREMEORIFLEMMEESIEHED
Lt=

FHOALAUIE, B VBOFFA— L ELEKRITIES FE
DRBEHFA—ILRUOEEDES FEHRBEFA—ILAA
ERFUHOELMBATED T DRRE LA STz, 7HO
LAVDRBEICKYT IWAF AL OEMEITEEE M2,
No, FA—IILDFDIEEEBRENMIERET L4
KETETIVAFAUNEETIVALAVEEET HILIC
FYRELTWBIEMNRShTz, SBIC, 7HALAVIE
DNAD E$EBAZY R UDNAZ U NI B BBEEN R EX LR
I TEIERILz. ChoD#ERIE. 7rALAU M ERR
BEXERICEWT, ZEREODENSAICERT 2HEDM
ﬁﬂﬁ')&;ﬁ%’ég|3ECL'CL\%>C(‘:E7T<LT:(Grafstrﬁm'?x
1988) ,

R
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Cell transformation

Acrolein did not show cell transforming potential in two cell
transformation assays with C3H/10T% cells (Loveday et al.,
Magna Corporation, 1982; Abernethy et al., 1983). Loveday
et al. exposed the cells to 0.04 — 0.1y g/ml, and Abernethy
et al. to a concentration of 6.3y M (0.4p g/ml). The latter
concentration i.e. 6.3y M, represented the LC50 for the
C3H/10T% cells used. Acrolein appeared to initiate
transformation in the presence of a turnour promotor
(Abernethy et al., 1983).

Pathobiological effects, Grafstrém et al., 1988

Grafstrom et a1.,1988 examined the ability of acrolein to
affect growth, membrane integrity, differentiation, and thiol
status and to cause DNA damage under serum and thiol
free conditions using cultured human bronchial epithelial
cells.

Acrolein markedly decreased colony survival at 3y M,
whereas about 10 fold higher concentrations were required
to increase membrane permeability, measured as uptake of
trypan blue dye. Acrolein at micromolar concentrations
also caused epithelial cells to undergo squamous
differentiation as indicated by decreased clonal growth
rate, dose dependent increased formation of cross—linked
envelopes, and increased cell planar surface area.

Acrolein caused a marked and dose—dependent cellular
depletion of total and specific free low molecular weight
thiols as well as protein thiols. Exposure to acrolein did not
cause oxidation of glutathione indicating that thiol depletion
occurred by direct conjugation of reduced glutathione to
acrolein without concomitant generation of active oxygen
species. Furthermore, acrolein caused DNA single—strand
breaks and DNA protein cross inks in human bronchial
epithelial cells. The results indicated that acrolein caused
several cytopathic effects that relate to multistage
carcinogenesis in the human bronchial epithelium
(Grafstrom et al., 1988).
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R
T R (Astry B UMJakab., 1983, Kawabata & U'White, 1977) |The induction of impairment of the pulmonary antibacterial
RBUSyk(Carln, 1939)FAWNNTFT VAL A DR AREE |defense by inhalation exposure to acrolein was observed in
K BEHEEZFANR-LIAH, FDIRME B OEE% |studies in mice (Astry and Jakab, 1983; Kawabata and
BRI, YO RIZ3 ppmET=1E6 ppm®DF7HOL A %8 |White, 1977) and rats (Carl et al., 1939). Inhalation
RARZSEECAH BEITKELE-ERIFIIKE |exposure to 3 or 6 ppm during 8 hours induced a
DREZ(Zx T DDA E B DEEMNEH LN T- [dosedependent impairment of the pulmonary antibacterial
(Astry & UJakab, 1983) , &Y ERE TIXREREFIEAE K |defence against infection with Staphylococcus aureus in
T30, ChU EOHFMAFAEHEBOES(LZEOHLNA  |mice (Astry and Jakab, 1983). Higher concentrations
MHot=, caused increased sensory irritation, but no additional

R impairment of antibacterial resistance.
D vitrosRER T, it o0 77— D REERA DN [Suppression of bactericidal activity of pulmonary
MNEHONT=, 7HALAIEI AR T7IRD K HY T [macrophages was observed in several in vitro studies.
BHABDT. in vitroFRERZEEL T, > Y0OKRA T 7SR DHIE [Because acrolein is a metabolite of cyclophosphamide, in
BEMNTI/OLAVDFEEIESh-RERIGIZEESN |vitro studies were performed to investigate whether the
BMNESIHERART-, ZDHEER. 7/OLAVIZKYRER |antitumor activity of cyclophosphamide was mediated by
EAEOLNEIENTREEINTILNS, enhanced immune reactivity of acrolein. The results

suggest that the immune response is enhanced by acrolein.
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