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LIST OF ACRONYMS AND ABBREVIATIONS

BCF bioconcentration factor

BMC benchmark concentration

BMC05 the concentration associated with a 5% increase in the 

benchmark endpoint

BMCL05 the lower 95% confidence limit for the BMC05

CAS Chemical Abstracts Service

CEPA Canadian Environmental Protection Act

CEPA 1999 Canadian Environmental Protection Act, 1999

CFC chlorofluorocarbon

CHO Chinese hamster ovary

CTV Critical Toxicity Value

EC50 median effective concentration

EEV Estimated Exposure Value

ENEV Estimated No-Effects Value

GWP Global Warming Potential

Koc organic carbon/water partition coefficient

Kow octanol/water partition coefficient

kg-bw kilogram body weight

LC50 median lethal concentration

LD50 median lethal dose

LOAEL Lowest-Observed-Adverse-Effect Level

LOEC Lowest-Observed-Effect Concentration

LOEL Lowest-Observed-Effect Level

NAPS National Air Pollution Surveillance

NOAEL No-Observed-Adverse-Effect Level

NOEC No-Observed-Effect Concentration

NOEL No-Observed-Effect Level

ODP Ozone Depletion Potential

POCP Photochemical Ozone Creation Potential

PSL Priority Substances List

TC Tolerable Concentration

PSL ASSESSMENT REPORT — ACROLEINvi
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PSL ASSESSMENT REPORT — ACROLEIN4

Directorate of Health Canada: “Canadian

Environmental Protection Act — Human Health

Risk Assessment for Priority Substances” (Health

Canada, 1994), copies of which are available

from:

Environmental Health Centre

Room 104

Health Canada

Tunney’s Pasture

Ottawa, Ontario  

K1A 0L2

or on the Environmental Health Directorate

publications web site (www.hc-sc.gc.ca/ehp/ehd/

catalogue/bch.htm). The approach is also

described in an article published in the Journal of

Environmental Science and Health —

Environmental Carcinogenesis & Ecotoxicology

Reviews (Meek et al., 1994). It should be noted

that the approach outlined therein has evolved to

incorporate recent developments in risk

assessment methodology, which are described on

the Environmental Substances Division web site

(www.hc-sc.gc.ca/ehp/ehd/bch/env_

contaminants/psap/psap.htm) and which will be

addressed in future releases of the approach paper

for the assessment of effects on human health.

The search strategies employed in the

identification of data relevant to assessment of

potential effects on the environment (prior to May

1998) and human health (prior to October 1998)

are presented in Appendix A. Review articles

were consulted where appropriate. However, all

original studies that form the basis for

determining whether acrolein is “toxic” under

CEPA 1999 have been critically evaluated by staff

of Environment Canada (entry and environmental

exposure and effects) and Health Canada (human

exposure and effects on human health).

Sections of this Assessment Report and

the supporting documentation (Environment

Canada, 1998) related to the environmental

assessment of acrolein were prepared by the

following members of the Environmental

Resource Group at Environment Canada:

M. Eggleton

F. Onuska

M. Romano 

J. Sherry

W. Windle 

Other members of the Environmental Resource

Group who reviewed the documents and

participated in discussions were:

L. Brownlee, Environment Canada

N. Bunce, University of Guelph

R. Chénier, Environment Canada

T. Dann, Environment Canada

R. Doane, Baker Petrolite Corporation, 

formerly BPCI

P. Gibson, Baker Petrolite Corporation, 

formerly BPCI

W.F. Mayr, Degussa AG, Germany

L. Patenaude, Environment Canada

J. Wittwer, Environment Canada

Environmental sections of the Assessment Report

and the supporting documentation (Environment

Canada, 1998) were also reviewed by internal

reviewers at Environment Canada — namely, D.

Campbell, L. Graham, D. Halliburton and K.

Lloyd — as well as by external reviewers: C.

Jacobs (Degussa AG, Germany), R. Parent

(Consultox Ltd.), G. Rawn (Fisheries and Oceans

Canada), S. Semeniuk (E.B. Eddy Forest Products

Ltd.), N. Tolson (Pest Management Regulatory

Agency) and J. van Koten (The Netherlands’

National Institute of Public Health and the

Environment).

The health-related sections of this

Assessment Report and supporting documentation

were prepared by the following staff of Health

Canada:

R. Beauchamp

R. Gomes

R. Liteplo

M.E. Meek

Sections of the Assessment Report and supporting

documentation on genotoxicity were reviewed by

D. Blakey of the Environmental and Occupational
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2.4.3 Experimental animals and in vitro

2.4.3.1 Acute toxicity

Acrolein is highly acutely toxic, with LC50s for

four- or six-hour inhalation exposures of rats,

mice and hamsters ranging from 8 to 66 ppm (18

to 151 mg/m3) and LD50s for oral administration to

rats, mice and rabbits ranging from 7 to 46

mg/kg-bw. Signs of acute toxicity include

irritation of the respiratory and gastrointestinal

tracts and central nervous system depression.

Increased respiratory flow resistance and

tidal volume and decreased respiratory rate have

been observed in guinea pigs exposed by

inhalation to 17 ppm (39 mg/m3) acrolein for one

hour (Davis et al., 1967) or to 0.3 or 0.4 ppm

(0.7 or 0.9 mg/m3) acrolein for two hours

(Murphy et al., 1963; Leikauf, 1992). Reductions

in pulmonary resistance, pulmonary compliance,

tidal volume and respiratory rate have been

observed among male Swiss mice exposed via

tracheal cannula to acrolein vapour at 300 or

600 mg/m3 for five minutes (Watanabe and

Aviado, 1974).

In rats, exposure (nose-only) to 0.25 or

0.67 ppm (0.57 or 1.53 mg/m3) acrolein for six

hours produced a significant (p < 0.01) reduction

in glutathione reductase activity in the nasal

respiratory epithelium; no histopathological

effects within the nasal cavity were observed

(Cassee et al., 1996). Histopathological effects in

the bronchi and/or trachea (including exfoliation,

edema, inflammation, vascular congestion and

hemorrhagic necrosis) have been observed in

Syrian golden hamsters (Kilburn and McKenzie,

1978), guinea pigs (Dahlgren et al., 1972;

Leikauf, 1992) and New Zealand white rabbits

(Beeley et al., 1986) exposed acutely to acrolein

vapour at concentrations ranging from 0.91

(2.08 mg/m3) to 489 ppm (1120 mg/m3).

Increased mortality was observed among

male F344 rats administered a single intragastric

dose of 25 mg acrolein/kg-bw (in saline) (Sakata

et al., 1989). Other effects included degenerative

changes in the liver (eosinophilic degeneration

with micro vesicular steatosis), forestomach and

glandular stomach (severe inflammation,

hemorrhagic gastritis, multi-focal ulceration,

fibrin deposition, focal hemorrhage, edema and

polymorphonuclear leukocyte infiltration);

however, no histopathological changes were

observed in the bladder, lungs, kidneys or spleen.

2.4.3.2 Irritation and sensitization

Acrolein has been found to be irritating to the

skin of rabbits (Albin, 1964; BSC, 1980a) and the

eyes of laboratory animals (Albin, 1964; BSC,

1980b; BUA, 1994). A guinea pig maximization

test revealed a lack of sensitizing effect of

acrolein (Susten and Breitenstein, 1990).

2.4.3.3 Short-term and subchronic toxicity

2.4.3.3.1 Inhalation

Among the studies examining histopathological

effects, exposure (nose-only) of male Wistar rats

(number exposed not specified) to 0.25 or

0.67 ppm (0.57 or 1.53 mg/m3) acrolein vapour

for six hours per day for three days produced

concentration-related histopathological changes

(including disarrangement, necrosis, thickening,

desquamation and basal cell hyperplasia) in the

nasal respiratory/transitional epithelium, but not

in the olfactory epithelium (Cassee et al., 1996).

[Lowest-Observed-Adverse-Effect Level

(LOAEL) = 0.25 ppm (0.57 mg/m3)]

In studies with female rats from Dahl

selected lines (one susceptible and one resistant to

salt-induced hypertension) exposed via inhalation

(whole body) to 0.4, 1.4 or 4.0 ppm (0.9, 3.2 or

9.2 mg/m3) acrolein vapour for six hours per day,

five days per week, for up to 62 days, slight

proliferative histopathological changes were

observed in the lungs (including epithelial

hyperplasia, squamous metaplasia and peripheral

lymphoid aggregates) of both strains at 0.4 and

1.4 ppm (0.9 and 3.2 mg/m3). Severe

histopathological lesions were observed in the

lungs (necrosis, edema, hemorrhage) and trachea
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