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Human Health Effects:

Human Toxicity Excerpts:

/HUMAN EXPOSURE STUDIES/ In an experimental study with humans, irritation of the eyes and
upper respiratory tract commenced at 14 to 16 mg/cu m.[American Conference of Governmental
Industrial Hygienists. Documentation of the TLV's and BEI's with Other World Wide Occupational

Exposure Values. CD-ROM Cincinnati, OH 45240-1634 2007.] **PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/HUMAN EXPOSURE STUDIES/ Twelve Asian volunteers were patch-tested with
propionaldehyde applied to the forearm for 5 minutes. The skin reaction was observed for 60
minutes; all 12 volunteers developed erythema with 5 exhibiting strong erythema and 7 exhibiting
weak erythema.[American Conference of Governmental Industrial Hygienists. Documentation of the
TLV's and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/HUMAN EXPOSURE STUDIES/ Three Asian subjects who reported experiencing severe facial
flushing in response to ethanol ingestion were subjects of patch testing to aliphatic alcohols and
aldehydes. An aqueous suspension of 75% (v/v) of each alcohol and aldehyde was prepared and 25
uL was used to saturate ashless grade filter paper squares which were then placed on the forearm of
each subject. Patches were covered with Parafilm and left in place for 5 minutes when the patches
were removed and the area gently blotted. Sites showing erythema during the next 60 minutes were
considered positive. All three subjects displayed positive responses to ethyl, propyl, butyl, and pentyl
alcohols. Intense positive reactions, with variable amounts of edema, were observed for all the
aldehydes tested (valeraldehyde as well as acetaldehyde, propionaldehyde, and butyraldehyde).
[United Nations Environment Programme: Screening Information Data Sheets on n-Valeraldehyde
(110-62-3) (October 2005) Available from, as of January 15, 2009:
http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html] **PEER REVIEWED**




[United Nations Environment Programme: Screening Information Data Sheets on
n-Valeraldehyde (110-62-3) (October 2005) Available from, as of January 15, 2009:
http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html] **PEER REVIEWED**

/SIGNS AND SYMPTOMS/ The vapor may cause respiratory irritation but is not a strong enough
irritant of eyes or respiratory tract to be considered significant factor in smog.[Grant, W.M.
Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986., p. 1054] **PEER

REVIEWED**

[Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher,
1986., p. 1054] **PEER REVIEWED**

/SIGNS AND SYMPTOMS/ Aldehydes increase airflow at concentrations below those that decrease
respiratory frequency. /Aldehydes/[Gilman, A.G., T.W. Rall, A.S. Nies and P. Taylor (eds.).
Goodman and Gilman's The Pharmacological Basis of Therapeutics. 8th ed. New York, NY.

Pergamon Press, 1990., p. 1618] **PEER REVIEWED**

[Gilman, A.G., T.W. Rall, A.S. Nies and P. Taylor (eds.). Goodman and Gilman's The
Pharmacological Basis of Therapeutics. 8th ed. New York, NY. Pergamon Press, 1990., p.
1618] **PEER REVIEWED**

/SIGNS AND SYMPTOMS/ Irritates the skin causing a burning sensation and rash on contact.
Inhalation can irritate the respiratory tract and may cause nosebleeds, sore throat, cough and phlegm.
Higher exposures can cause pulmonary edema, a medical emergency that can be delayed for several
hours. This can cause death. Long term exposure: Can irritate the lungs; bronchitis may develop.
[Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 2002. 4th ed.Vol 1 A-H
Norwich, NY: Noyes Publications, 2002., p. 1954] **PEER REVIEWED**

[Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 2002. 4th ed.Vol 1
A-H Norwich, NY: Noyes Publications, 2002., p. 1954] **PEER REVIEWED**

/GENOTOXICITY/ There was one report of a weak positive increase in the incidence of sister-
chromatid exchange (SCE) in an in vitro human lymphocyte assay that failed to meet the criteria of
either a three-point monotonic dose-response or a doubling of the SCE frequency above its
appropriate negative control.[ American Conference of Governmental Industrial Hygienists.
Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values. CD-
ROM Cincinnati, OH 45240-1634 2007.] **PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/ALTERNATIVE and IN VITRO TESTS/ ... Acetaldehyde, acrolein, diepoxybutane,
paraformaldehyde, 2-furaldehyde, propionaldehyde, chloroacetaldehyde, sodium arsenite, and a
deodorant tablet [Mega Blue; hazardous component listed as tris(hydroxymethyl)nitromethane] /were
evaluated for/ ... DNA-protein cross-linking ... at no fewer than three doses and two cell lysate
washing temperatures (45 and 65 degrees C) in Epstein-Barr virus (EBV) human Burkitt's lymphoma
cells. The two washing temperatures were used to assess the heat stability of the DNA-protein cross-
link, 2-Furaldehyde, acetaldehyde, and propionaldehyde produced statistically significant increases
in DNA-protein cross-links at washing temperatures of 45 degrees C, but not 65 degrees C, and at or
above concentrations of 5, 17.5, and 75 mM, respectively. Acrolein, diepoxybutane,
paraformaldehyde, and Mega Blue produced statistically significant increases in DNA-protein cross-
links washed at 45 and 65 degrees C at or above concentrations of 0.15 mM, 12.5 mM, 0.003%, and
0.1%, respectively. Sodium arsenite and chloroacetaldehyde did not produce significantly increased
DNA-protein cross-links at either temperature nor at any dose tested. Excluding paraformaldehyde
and 2-furaldehyde treatments, significant increases in DNA-protein cross-links were observed only at
doses that resulted in complete cell death within 4 d following dosing. ...[Costa M et al; J Toxicol

Environ Health 50 (5): 433-49 (1997)] **PEER REVIEWED** PubMed Abstract
[Costa M et al; J Toxicol Environ Health 50 (5): 433-49 (1997)] **PEER REVIEWED** PubMed
Abstract




/OTHER TOXICITY INFORMATION/ The saturated aldehydes by inhalation show decreasing
toxicity with increasing chain length in the order acetaldehyde, propionaldehyde, isobutyraldehyde,
n-butyraldehyde, n-valeraldehyde and isovaleraldehye.[Gosselin, R.E., R.P. Smith, H.C. Hodge.
Clinical Toxicology of Commercial Products. 5th ed. Baltimore: Williams and Wilkins, 1984., p. II-
186] **PEER REVIEWED**

[Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th
ed. Baltimore: Williams and Wilkins, 1984., p. II-186] **PEER REVIEWED**

Skin, Eye and Respiratory Irritations:

The vapor may cause respiratory irritation but is not a strong enough irritant of eyes or respiratory
tract to be considered significant factor in smog.[Grant, W.M. Toxicology of the Eye. 3rd ed.

Springfield, IL: Charles C. Thomas Publisher, 1986., p. 1054] **PEER REVIEWED**

[Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher,
1986., p. 1054] **PEER REVIEWED**

Irritating to skin, eyes, and respiratory system.[Fire Protection Guide to Hazardous Materials. 13 ed.

Quincy, MA: National Fire Protection Association, 2002., p. 49-126] **PEER REVIEWED**
[Fire Protection Guide to Hazardous Materials. 13 ed. Quincy, MA: National Fire
Protection Association, 2002., p. 49-126] **PEER REVIEWED**

Irritates the skin causing a burning sensation and rash on contact. Inhalation can irritate the respiratory
tract and may cause nosebleeds, sore throat, cough, and phlegm.[Sittig, M. Handbook of Toxic and
Hazardous Chemicals and Carcinogens, 2002. 4th ed.Vol 1 A-H Norwich, NY: Noyes Publications,

2002., p. 1954] **PEER REVIEWED**

[Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 2002. 4th ed.Vol 1
A-H Norwich, NY: Noyes Publications, 2002., p. 1954] **PEER REVIEWED**

Medical Surveillance:

Lung function test. Consider chest x-ray following acute overexposure.[Sittig, M. Handbook of Toxic
and Hazardous Chemicals and Carcinogens, 2002. 4th ed.Vol 1 A-H Norwich, NY: Noyes

Publications, 2002., p. 1954] **PEER REVIEWED**

[Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 2002. 4th ed.Vol 1
A-H Norwich, NY: Noyes Publications, 2002., p. 1954] **PEER REVIEWED**

Probable Routes of Human Exposure:

NIOSH (NOES Survey 1981-1983) has statistically estimated that 2,086 workers (187 of these were
female) were potentially exposed to propionaldehyde in the US(1). Occupational exposure to
propionaldehyde may occur through inhalation and dermal contact with this compound at
workplaces where propionaldehyde is produced or used. Monitoring data and use information
indicate that the general population may be exposed to propionaldehyde via inhalation of ambient
air, ingestion of food and drinking water, and dermal contact with consumer products containing
propionaldehyde(SRC).[(1) NIOSH; NOES. National Occupational Exposure Survey conducted
from 1981-1983. Estimated numbers of employees potentially exposed to specific agents by 2-digit
standard industrial classification (SIC). Available at http://www.cdc.gov/noes/ as of Feb 2009.]

**PEER REVIEWED**
[(1) NIOSH; NOES. National Occupational Exposure Survey conducted from 1981-1983.




Estimated numbers of employees potentially exposed to specific agents by 2-digit standard
industrial classification (SIC). Available at http://www.cdc.gov/noes/ as of Feb 2009.]
**PEER REVIEWED**

Propionaldehyde was found in 14 of 15 personal air samples at a mean concentration of 0.74 ppb
from samples taken in Helsinki, Finland, tested May to September 1997(1).[(1) Jurvelin JA et al; J Air
Waste Manage Assoc 53: 560-73 (2003)] **PEER REVIEWED*#*

[(1) Jurvelin JA et al; J Air Waste Manage Assoc 53: 560-73 (2003)] **PEER REVIEWED**

Emergency Medical Treatment:

Emergency Medical Treatment:

EMT Copyright Disclaimer:

The information contained in the Truven Health Analytics Inc. products is intended as an educational
aid only. All treatments or procedures are intended to serve as an information resource for physicians
or other competent healthcare professionals performing the consultation or evaluation of patients and
must be interpreted in view of all attendant circumstances, indications and contraindications. The use
of the Truven Health Analytics Inc. products is at your sole risk. These products are provided "as is"
and "as available" for use, without warranties of any kind, either express or implied. Truven Health
Analytics Inc. makes no representation or warranty as to the accuracy, reliability, timeliness,
usefulness or completeness of any of the information contained in the products. Additionally, Truven
Health ANALYTICS INC. makes no representation or warranties as to the opinions or other service
or data you may access, download or use as a result of use of the Truven Health ANALYTICS INC.
products. All implied warranties of merchantability and fitness for a particular purpose or use are
hereby excluded. Truven Health Analytics Inc. does not assume any responsibility or risk for your
use of the Truven Health Analytics Inc. products.

The following Overview, *** ACETALDEHYDE ***_is relevant for this HSDB record chemical.
Life Support:

0 This overview assumes that basic life support measures
have been instituted.

Clinical Effects:

0.2.1 SUMMARY OF EXPOSURE
0.2.1.1 ACUTE EXPOSURE

A) This agent is a skin and mucous membrane irritant which
causes a burning sensation of the nose, throat, and
eyes. Prolonged exposure to high concentrations may
injure the corneal epithelium causing persistent
lacrimation, photophobia, and foreign body sensation.

B) Fatalities, following inhalation, are due to anesthesia
when prompt and pulmonary edema when delayed. Very
large exposures may cause death due to respiratory
paralysis.

C) Prolonged skin contact may cause dermal erythema and
burns. Repeated exposures may cause dermatitis due to
primary irritation or sensitization.

D) Sympathomimetic effects of acetaldehyde include
tachycardia, hypertension, and increased respiration.
Bradycardia and hypotension occur at higher levels of
acetaldehyde exposure.

0.2.3 VITAL SIGNS
0.2.3.1 ACUTE EXPOSURE



A) Increased ventilation, hypertension, and tachycardia
are sympathomimetic effects which may develop at low
levels of exposure.

B) Higher levels produce bradycardia and hypotension.

0.2.4 HEENT
0.2.4.1 ACUTE EXPOSURE

A) Human eye irritation begins to occur at 50 ppm in the
air and becomes excessive at 200 ppm. Splash contacts
produce painful but superficial corneal injury. Changes
in auditory sensitivity were noted in one foreign study
of vapor exposures.

0.2.5 CARDIOVASCULAR
0.2.5.1 ACUTE EXPOSURE

A) In humans, systemic poisoning can result in
sympathomimetic effects of tachycardia and
hypertension.

B) Ventricular dysrhythmias have occurred in halothane
anesthetized animals given acetaldehyde.

0.2.6 RESPIRATORY
0.2.6.1 ACUTE EXPOSURE

A) Acetaldehyde is a pulmonary irritant and may cause
bronchitis and pulmonary edema when inhaled. Very high
concentrations may result in respiratory paralysis.

0.2.7 NEUROLOGIC
0.2.7.1 ACUTE EXPOSURE

A) High serum concentrations have caused narcosis in
animals.

0.2.8 GASTROINTESTINAL
0.2.8.1 ACUTE EXPOSURE
A) Liquid acetaldehyde is an emetic.
0.2.9 HEPATIC
0.2.9.1 ACUTE EXPOSURE

A) Acetaldehyde can impair mitochondrial respiration in

the liver, similar to effects seen with ethanol.
0.2.14 DERMATOLOGIC
0.2.14.1 ACUTE EXPOSURE
A) Prolonged contact causes erythema and burns. Repeated
exposures may cause dermatitis.
©0.2.20 REPRODUCTIVE HAZARDS
A) No human reproductive effects were found at the time of
this review. Acetaldehyde was detected in 4 out of 8
samples of human breast milk. Embryotoxicity and
malformations have been seen in animals.
0.2.21 CARCINOGENICITY
0.2.21.1 IARC CATEGORY

A) IARC Carcinogenicity Ratings for CAS75-07-0
(International Agency for Research on Cancer (IARC),
2016; International Agency for Research on Cancer,
2015; IARC Working Group on the Evaluation of
Carcinogenic Risks to Humans, 2010; IARC Working Group
on the Evaluation of Carcinogenic Risks to Humans,
2010a; IARC Working Group on the Evaluation of
Carcinogenic Risks to Humans, 2008; IARC Working Group
on the Evaluation of Carcinogenic Risks to Humans,
2007; IARC Working Group on the Evaluation of
Carcinogenic Risks to Humans, 2006; IARC, 2004):

1) IARC Classification
a) Listed as: Acetaldehyde



0.2.
A)

0.2.
A)

b) Carcinogen Rating: 2B
1) The agent (mixture) is possibly carcinogenic to
humans. The exposure circumstance entails exposures
that are possibly carcinogenic to humans. This
category is used for agents, mixtures and exposure
circumstances for which there is limited evidence of
carcinogenicity in humans and less than sufficient
evidence of carcinogenicity in experimental animals.
It may also be used when there is inadequate
evidence of carcinogenicity in humans but there is
sufficient evidence of carcinogenicity in
experimental animals. In some instances, an agent,
mixture or exposure circumstance for which there is
inadequate evidence of carcinogenicity in humans but
limited evidence of carcinogenicity in experimental
animals together with supporting evidence from other
relevant data may be placed in this group.
21.2 HUMAN OVERVIEW
Acetaldehyde has been implicated as a cocarcinogen in
the workplace. There was an increased incidence of
total cancers in acetaldehyde production workers as
compared with the general population, although this
study failed to adjust for confounders.
21.3 ANIMAL OVERVIEW
Acetaldehyde is a carcinogen in rats and hamsters.

0.2.22 GENOTOXICITY

A)

Acetaldehyde has been active in short-term assays for
DNA damage and repair, mutagenicity, chromosome
aberrations, sister chromatid exchanges, micronucleus
test, and oncogenic transformation (HSDB , 2001; RTECS ,
2001).

Laboratory:

A) No

B)

)

toxic levels have been established. For significant
exposures, base-line liver and kidney function tests may
be indicated.

Monitor vital signs and chest x-ray in all significant
exposures.

Monitor for signs of CNS depression following significant
exposures.

Treatment Overview:
0.4.2 ORAL EXPOSURE

A)

1)

B)

GASTRIC LAVAGE: Consider after ingestion of a
potentially life-threatening amount of poison if it can
be performed soon after ingestion (generally within 1
hour). Protect airway by placement in the head down left
lateral decubitus position or by endotracheal
intubation. Control any seizures first.
CONTRAINDICATIONS: Loss of airway protective reflexes
or decreased level of consciousness in unintubated
patients; following ingestion of corrosives;
hydrocarbons (high aspiration potential); patients at
risk of hemorrhage or gastrointestinal perforation; and
trivial or non-toxic ingestion.
ACTIVATED CHARCOAL: Administer charcoal as a slurry (240
mL water/30 g charcoal). Usual dose: 25 to 100 g in
adults/adolescents, 25 to 50 g in children (1 to 12
years), and 1 g/kg in infants less than 1 year old.



o)

D)

E

)

A)

B)

o)

A)

A)

EMESIS: Ipecac-induced emesis is not recommended because

of the potential for CNS depression.

ACUTE LUNG INJURY: Maintain ventilation and oxygenation

and evaluate with frequent arterial blood gases and/or
pulse oximetry monitoring. Early use of PEEP and

mechanical ventilation may be needed.

Acetaldehyde in high concentrations may result in
narcosis; patients should be monitored for possible coma

and respiratory depression.

INHALATION EXPOSURE

INHALATION: Move patient to fresh air. Monitor for
respiratory distress. If cough or difficulty breathing

develops, evaluate for respiratory tract irritation,
bronchitis, or pneumonitis. Administer oxygen and assist

ventilation as required. Treat bronchospasm with an
inhaled beta2-adrenergic agonist. Consider systemic
corticosteroids in patients with significant
bronchospasm.

ACUTE LUNG INJURY: Maintain ventilation and oxygenation

and evaluate with frequent arterial blood gases and/or
pulse oximetry monitoring. Early use of PEEP and

mechanical ventilation may be needed.

Acetaldehyde in high concentrations may result in
narcosis so patients should be monitored for possible
coma and respiratory depression.

EYE EXPOSURE

DECONTAMINATION: Remove contact lenses and irrigate
exposed eyes with copious amounts of room temperature

0.9% saline or water for at least 15 minutes. If
irritation, pain, swelling, lacrimation, or photophobia
persist after 15 minutes of irrigation, the patient
should be seen in a healthcare facility.

DERMAL EXPOSURE

OVERVIEW
DECONTAMINATION: Remove contaminated clothing and
jewelry and place them in plastic bags. Wash exposed
areas with soap and water for 10 to 15 minutes with
gentle sponging to avoid skin breakdown. A physician
may need to examine the area if irritation or pain
persists (Burgess et al, 1999).

Range of Toxicity:
A) 50 ppm for 15 minutes will cause eye irritation in the

B)

majority of subjects.
Fatalities have occurred in animals exposed to levels of
16,000 ppm for four hours.

[Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, CO, 2017; CCIS
Volume 172, edition expires May, 2017. Hall AH & Rumack BH (Eds): TOMES(R) Information
System Micromedex, Inc., Englewood, CO, 2017; CCIS Volume 172, edition expires May,
2017.] **PEER REVIEWED**

Antidote and Emergency Treatment:

Immediate first aid: Ensure that adequate decontamination has been carried out. If patient is not
breathing, start artificial respiration, preferably with a demand-valve resuscitator, bag-valve-mask



device, or pocket mask, as trained. Perform CPR as necessary. Immediately flush contaminated eyes
with gently flowing water. Do not induce vomiting. If vomiting occurs, lean patient forward or place
on left side (head-down position, if possible) to maintain an open airway and prevent aspiration. Keep
patient quiet and maintain normal body temperature. Obtain medical attention. /Aldehydes and
Related Compounds/[Currance, P.L. Clements, B., Bronstein, A.C. (Eds).; Emergency Care For
Hazardous Materials Exposure. 3Rd edition, Elsevier Mosby, St. Louis, MO 2005, p. 266] **PEER
REVIEWED**

[Currance, P.L. Clements, B., Bronstein, A.C. (Eds).; Emergency Care For Hazardous
Materials Exposure. 3Rd edition, Elsevier Mosby, St. Louis, MO 2005, p. 266] **PEER
REVIEWED**

Basic treatment: Establish a patent airway (oropharyngeal or nasopharyngeal airway, if needed).
Suction if necessary. Watch for signs of respiratory insufficiency and assist ventilations if necessary.
Aggressive airway management may be necessary. Administer oxygen by nonrebreather mask at 10 to
15 L/min. Anticipate seizures and treat if necessary ... . Monitor for shock and treat if necessary ... .
Monitor for pulmonary edema and treat if necessary ... . For eye contamination, flush eyes
immediately with water. Irrigate each eye continuously with 0.9% saline (NS) during transport ... . Do
not use emetics. For ingestion, rinse mouth and administer 5 ml/kg up to 200 ml of water for dilution
if the patient can swallow, has a strong gag reflex, and does not drool. Administer activated

charcoal ... . /Aldehydes and Related Compounds/[Currance, P.L. Clements, B., Bronstein, A.C.
(Eds).; Emergency Care For Hazardous Materials Exposure. 3Rd edition, Elsevier Mosby, St. Louis,
MO 2005, p. 266-7] **PEER REVIEWED**

[Currance, P.L. Clements, B., Bronstein, A.C. (Eds).; Emergency Care For Hazardous
Materials Exposure. 3Rd edition, Elsevier Mosby, St. Louis, MO 2005, p. 266-7] **PEER
REVIEWED**

Advanced treatment: Consider Consider orotracheal or nasotracheal intubation for airway control in
the patient who is unconscious, has severe pulmonary edema, or is in severe respiratory distress.
Intubation should be considered at the first sign of upper airway obstruction caused by edema.
Positive-pressure ventilation techniques with a bag valve mask device may be beneficial. Consider
drug therapy for pulmonary edema ... . Consider administering a beta agonist such as albuterol for
severe bronchospasm ... . Start IV administration of DSW /SRP: "To keep open", minimal flow rate/.
Use 0.9% saline (NS) or lactated Ringer's (LR) if signs of hypovolemia are present. For hypotension
with signs of hypovolemia, administer fluid cautiously. Consider vasopressors if patient is
hypotensive with a normal fluid volume. Watch for signs of fluid overload ... . Treat seizures with
diazepam or lorazepam ... . Use proparacaine hydrochloride to assist eye irrigation ... . /Aldehydes and
Related Compounds/[Currance, P.L. Clements, B., Bronstein, A.C. (Eds).; Emergency Care For
Hazardous Materials Exposure. 3Rd edition, Elsevier Mosby, St. Louis, MO 2005, p. 267] **PEER
REVIEWED**

[Currance, P.L. Clements, B., Bronstein, A.C. (Eds).; Emergency Care For Hazardous
Materials Exposure. 3Rd edition, Elsevier Mosby, St. Louis, MO 2005, p. 267] **PEER
REVIEWED**

Animal Toxicity Studies:

Non-Human Toxicity Excerpts:

/LABORATORY ANIMALS: Acute Exposure/ An acute dermal toxicity test was conducted with
New Zealand white rabbits at a dose of 2 mg/kg applied as undiluted test material for 24-hours to the
skin under an occlusive dressing. Extensive necrosis and severe edema were seen in all animals at 24
hours. Eschar developed subsequently (day 5) in most animals, fissuring was seen in some rabbits,
and an exudate from the application site (considered to represent a secondary infection) appeared



from some of the test animals. Necrosis greater than 75% was present on all ten animals. All animals
survived through day 8, after which they were sacrificed because of the severity of dermal lesions and
evidence of secondary infection.[American Conference of Governmental Industrial Hygienists.
Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values. CD-
ROM Cincinnati, OH 45240-1634 2007.] **PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/LABORATORY ANIMALS: Acute Exposure/ Undiluted propionaldehyde held in contact with the
depilated skin of guinea pigs for a period of 24 hours resulted in severe skin irritation. The material
was absorbed directly thought intact skin, as evidenced by death of one animal dosed with 5 mL/kg
and weight loss in other animals.[American Conference of Governmental Industrial Hygienists.
Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values. CD-
ROM Cincinnati, OH 45240-1634 2007.] **PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/LABORATORY ANIMALS: Acute Exposure/ The acute dermal irritation and corrosivity potential
of propionaldehyde was investigated by applying 0.5 mL of neat material to the intact skin of white
Vienna rabbits for 3 or 4 hours under a semiocclusive dressing. Very slight erythema was observed in
two of three rabbits after 4 hours of contact and cleared by 24 hours postexposure. No erythema or
edema was reported in three rabbits after 3 hours contact or at 24, 48, or 72 hours postexposure.
[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's and BEI's
with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH 45240-1634 2007.]
**PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/LABORATORY ANIMALS: Acute Exposure/ Three rats exposed at approximately 60,000 ppm
propionaldehyde for a period of 20 minutes died and exhibited signs of gasping, convulsions, and
nasal discharge; three rats exposed at approximately 303,000 ppm for 8 minutes (ie, until death) also
showed signs of /CNS depression/.[American Conference of Governmental Industrial Hygienists.
Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values. CD-
ROM Cincinnati, OH 45240-1634 2007.] **PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/LABORATORY ANIMALS: Acute Exposure/ Forty rats (5 groups of 8) were exposed at 32 to 83
mg/L for 30 minutes. The LC50 concentration was 62 mg/L (approximately 26,000 ppm). Fourteen of
the 40 died during the experiments, 2 more within 1 hour postexposure, and the balance (60%)
survived up to 3 weeks postexposure. The survivors recovered after about 1 hour and seemed
unaffected on the day after the experiment. During exposure, inhalation of propionaldehyde
produced a profound anesthetic effect in most rats, particularly at the higher concentrations.
Histological examinations of lungs, heart, liver, spleen, kidneys, and brain from at least four rats were
made. Bronchitis and bronchopneumonias were observed in the lungs, hyperaemia in the liver and
kidneys, and no changes in other organs.[ American Conference of Governmental Industrial
Hygienists. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure
Values. CD-ROM Cincinnati, OH 45240-1634 2007.] **PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**



/LABORATORY ANIMALS: Acute Exposure/ One drop of undiluted propionaldehyde placed in
the conjunctival sac of a rabbit's eye was immediately irritating and caused corneal opacity which had
not cleared at the end of the observation period.[ American Conference of Governmental Industrial
Hygienists. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure
Values. CD-ROM Cincinnati, OH 45240-1634 2007.] **PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/LABORATORY ANIMALS: Acute Exposure/ Instillation of 0.02 mL of undiluted
propionaldehyde into the inferior conjunctival sac of rabbit eyes produced severe injury, and 0.005
mL instilled in an identical manner produced moderate damage. Instillation of 0.1 mL into the inferior
conjunctival sac of rabbit eyes produced mild transient corneal injury and iritis with moderate to
severe conjunctival irritation; all eye injuries were resolved by day 10. However, 0.01 mL produced
minor, transient corneal injury; iritis; and moderate to severe conjunctival injury with complete
resolution in 7 days.[American Conference of Governmental Industrial Hygienists. Documentation of
the TLV's and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati,
OH 45240-1634 2007.] **PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/LABORATORY ANIMALS: Acute Exposure/ The liquid tested on rabbit eyes by application of a
drop caused moderate injury, graded 5 on a scale of 1-10 after 24 hr, but the final result is not
reported.[Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher,
1986., p. 1054] **PEER REVIEWED**

[Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher,
1986., p. 1054] **PEER REVIEWED**

/LABORATORY ANIMALS: Acute Exposure/ ... Propionaldehyde (5-20 mg/kg, ip) increased
blood pressure in a dose-related manner in rats ... . This effect was slightly decreased by
adrenalectomy and more strongly antagonized by pretreatment with reserpine or phentolamine. ...
Doses > 20 mg/kg resulted in hypotension and severe bradycardia. Atropine decreased these effects.
... After vagotomy high doses ... increased blood pressure and caused a positive chronotropic
response. The pressor effects ... are primarily due to vasostriction mediated by norepinephrine
released from sympathetic nerve endings in vascular smooth muscle, while at high doses the
bradycardia and hypotension result from stimulation of higher centers.[Egle JL JR et al; Toxicol Appl

Pharmacol 24 (4): 636-44 (1973)] **PEER REVIEWED** PubMed Abstract
[Egle JL JR et al; Toxicol Appl Pharmacol 24 (4): 636-44 (1973)] **PEER REVIEWED** PubMed
Abstract

/LABORATORY ANIMALS: Acute Exposure/... Acute toxicity of aldehydes in mice, guinea pigs,
and rabbits /have been studied/. All animals exposed to high levels by inhalation developed fatal
pulmonary edema. /Higher aliphatic aldehydes/[Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial
Hygiene and Toxicology. Volumes 2A, 2B, 2C, 2D, 2E, 2F: Toxicology. 4th ed. New York, NY: John

Wiley & Sons Inc., 1993-1994., p. 306] **PEER REVIEWED**

[Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and Toxicology. Volumes
2A, 2B, 2C, 2D, 2E, 2F: Toxicology. 4th ed. New York, NY: John Wiley & Sons Inc., 1993-
1994., p. 306] **PEER REVIEWED**

/LABORATORY ANIMALS: Acute Exposure/ Propionaldehyde affected the CNS of animals,
affected cholinesterase of the peripheral blood, & reduced the number of erythrocytes & hemoglobin
of blood. The lowest nonactive exposure level was 0.5 mg/cu m.[Tokanova SE; Gig Sanit (4): 10-13

(1982)] **PEER REVIEWED**
[Tokanova SE; Gig Sanit (4): 10-13 (1982)] **PEER REVIEWED**

/LABORATORY ANIMALS: Subchronic or Prechronic Exposure/ Propionaldehyde liquid was




injected at a known rate into a metered stream of air by means of a controlled, fluid-free atomizer and
delivered to two groups of rats (4 of each gender per group) at 90 or 1300 ppm. No weight gain was
seen after 6 six-hour exposures in the group receiving 1300 ppm. Histological examination of tissues
(lungs, liver, kidneys, spleen, adrenals) at necropsy revealed liver cell vacuolation. The second group
received 20 six-hour exposures at 90 ppm. These test animals demonstrated no toxic signs, and organs
were normal at necropsy. In addition to the histological examination, clinical observations were made,
including nasal irritation, eye irritation, and respiratory difficulty. No adverse clinical observations
were reported for either exposure group. No intermediate concentrations were tested.[ American
Conference of Governmental Industrial Hygienists. Documentation of the TLV's and BEI's with Other
World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH 45240-1634 2007.] **PEER
REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/LABORATORY ANIMALS: Subchronic or Prechronic Exposure/ Male and female CD rats (15 per
exposure group) were exposed 6 hours/day, 7 days/week by inhalation at 0, 150, 750 or 1,500 ppm
propionaldehyde. Males received 52 consecutive daily exposures, while females were exposed for
2-weeks prior to mating, during a 14-day (maximum) mating period and through day 20 of gestation.
No differences were observed between means of all three male exposure groups and controls with
respect to body weight, body weight gain, clinical observations and food consumption. In females, no
exposure-related clinical signs were noted; however, body weight gain and food consumption were
significantly reduced in the intermediate and high exposure groups during the first week of exposure
and in the high exposure group during the first half of gestation. Food consumption was also slightly
reduced in the females of the high and intermediate exposure groups either throughout or during part
of gestation. Elevated erythrocyte count with accompanying increases in hemoglobin concentrations
and hematocrit values and an increase in monocytes were noted in the males exposed at 1500 ppm.
Kidney weights, as a percent of body weight, were also slightly increased in males exposed to 1500
ppm. No exposure-related increases in the incidence of gross lesions were apparent in either sex. The
only exposure related finding upon microscopic examination of tissues was in the olfactory
epithelium in the anterior two sections of the nasal cavities of both male and female rats.
Vacuolization was primarily evident in the low and intermediate exposure groups with atrophy seen in
the intermediate and high exposure groups. The injury appeared to be somewhat diminished in
females, possibly a result of a 6-day recovery period. No no-observed-effect level (NOEL) was
established for nasal lesions. The NOEL for other manifestations of systemic toxicity was 150 ppm.
[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's and BEI's
with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH 45240-1634 2007.]
**PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/LABORATORY ANIMALS: Subchronic or Prechronic Exposure/ ... Anesthesia /noted/ in rats at
high levels of inhalation for propionaldehyde & butyraldehyde. The survivors recovered promptly.
Autopsies showed principally evidence of bronchial & alveolar inflammation. ... Rats tolerated
inhalation of 90 ppm of propionaldehyde, for 20 days, 6 hr/day, with no obvious pathology, although
1300 ppm for 6 days produced hepatic damage.[Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial
Hygiene and Toxicology. Volumes 2A, 2B, 2C, 2D, 2E, 2F: Toxicology. 4th ed. New York, NY: John

Wiley & Sons Inc., 1993-1994., p. 306] **PEER REVIEWED**

[Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and Toxicology. Volumes
2A, 2B, 2C, 2D, 2E, 2F: Toxicology. 4th ed. New York, NY: John Wiley & Sons Inc., 1993-
1994., p. 306] **PEER REVIEWED**



/LABORATORY ANIMALS: Developmental or Reproductive Toxicity/ ...No effects were noted on
any reproductive parameter in animals exposed to vapor at concentrations up to 1500 ppm. Litter size
and viability were similar among exposure groups (150, 750 and 1500 ppm) and the control. Thus, the
no-observed-adverse effect level (NOAEL) for reproductive toxicity was greater than 1500 ppm.
Information on the effects of propionaldehyde on the developing embryo and fetus was obtained in
the same study. There was no evidence of external malformations in pups from dams exposed to
vapor at concentrations up to 1500 ppm over the entire gestation. The data from the ... study suggest a
NOAEL for developmental toxicity of greater than 1500 ppm.[American Conference of
Governmental Industrial Hygienists. Documentation of the TLV's and BEI's with Other World Wide
Occupational Exposure Values. CD-ROM Cincinnati, OH 45240-1634 2007.] **PEER
REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/LABORATORY ANIMALS: Developmental or Reproductive Toxicity/ ... Male and female CD rats
(15 per exposure group) were exposed to propionaldehyde by inhalation at air concentrations of 0,
150,750 or 1500 ppm using the OECD SIDS Combined Repeated-Dose Reproductive Toxicity
protocol. Exposures were conducted 6 hours/day, 7 days/week. Males received 52 consecutive daily
exposures, while females were exposed for 2 weeks prior to mating, during a 14-day (maximum)
mating period, and through day 20 of gestation. Females were allowed to litter, and the body weight,
viability, disposition of the offspring were monitored from birth until postnatal day 4. On day 4 of
lactation, necropsies were performed on the adult females, and the offspring were examined
externally and sacrificed without pathologic evaluation. No significant effects of exposure were noted
on any reproductive parameter assessed. Litter size and viability were similar among exposure groups
and the control. Pup body weights on postnatal days 0 and 4 were not affected by exposure, although
the body weight gain of pups from the high exposure group mothers for that period was slightly
depressed. The NOEL in parental animals for evidence of systemic toxicity was 150 ppm. ...
[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's and BEI's
with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH 45240-1634 2007.]

**PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/LABORATORY ANIMALS: Developmental or Reproductive Toxicity/ Propionaldehyde was
administered to Sprague-Dawley rats by intraamniotic injection on day 13 of gestation at 10 ug, 100
ug, or 1000 ug/fetus. There was a dose-dependent increased incidence of resorbed fetuses that was
significant at 1000 ug/fetus. There was one malformed fetus in the 1000 ug/fetus treatment group (ie,
shortened tail); however, the incidence of malformed fetuses at this concentration was not increased
compared to controls. The NOEL was 1000 ug/fetus.[ American Conference of Governmental
Industrial Hygienists. Documentation of the TLV's and BEI's with Other World Wide Occupational
Exposure Values. CD-ROM Cincinnati, OH 45240-1634 2007.] **PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/LABORATORY ANIMALS: Developmental or Reproductive Toxicity/ ... The teratogenicity and
embryolethality of acrolein and five structurally related compounds: acrylic acid, allyl alcohol,
glycidol, glyceraldehyde, and propionaldehyde /was assessed/ by intraamniotic injections in
Sprague-Dawley rats on day 13 of gestation. All compounds tested were significantly embryolethal
with at least one concentration of the drug. Acrolein was the most embryolethal of the drugs, causing
a significant increase in resorptions with as little as 0.1 micrograms/fetus; the other drugs were



embryolethal at doses 100-10,000 times that of acrolein. Acrolein was also the most teratogenic of the
drugs tested; a dose as low as 5 ug/fetus caused a significant increase in the incidence of fetal
malformations. Of the other compounds tested, only glycidol at a dose of 1,000 ug/fetus induced a
significant number of malformed fetuses compared to control.[Slott VL, Hales BF; Teratology 32 (1):

65-72 (1985)] **PEER REVIEWED** PubMed Abstract
[Slott VL, Hales BF; Teratology 32 (1): 65-72 (1985)] **PEER REVIEWED** PubMed Abstract

/GENOTOXICITY/ When tested in the nonbacterial in vitro Chinese hamster ovary V79 assay
(HGPrt locus and Na+/K+ locus), the lowest concentration producing cell toxicity without metabolic
activation was approximately 30 mmol. Propionaldehyde induced a dose-dependent increase in the
mutation frequency either at the HGPrt locus, with thioguanine as the selective agent, or at the
Na+/K+ locus, with ouabain as the selective agent.[American Conference of Governmental Industrial
Hygienists. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure
Values. CD-ROM Cincinnati, OH 45240-1634 2007.] **PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/GENOTOXICITY/ Forty mice (5 per sex per dose) received propionaldehyde by intraperitoneal
injection at 0%, 25%, 50%, or 80% of the LD50 (0, 240, 480, or 768 mg/kg). No significant increases
in the incidences of micronucleated PCEs were observed at 240 and 480 mg/kg in either sex or in the
768 mg/kg females. Increases in the incidence of micronucleated PCEs were observed at 24 and 48
hours, but not at 12 hours, in males receiving 768 mg/kg. There was no evidence that the increases in
male mice were dose related, and they were not considered biologically significant. Effect on Mitotic
Index or P/N Ratio: PCE/NCE was 58% of controls at 48 hours after injection in high dose females.
[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's and BEI's
with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH 45240-1634 2007.]

**PEER REVIEWED**

[American Conference of Governmental Industrial Hygienists. Documentation of the TLV's
and BEI's with Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH
45240-1634 2007.] **PEER REVIEWED**

/GENOTOXICITY/ Propanal was tested for mutagenicity using the Ames test with strains TA9S,
TA100, TA1535, and TA1537 with & without S-9 mix from Aroclor-induced rats. The concn tested at

3 umol/plate was not mutagenic.[Florin I et al; Toxicol 15: 219-32 (1980)] **PEER REVIEWED**
[Florin I et al; Toxicol 15: 219-32 (1980)] **PEER REVIEWED**

/GENOTOXICITY/ Propionaldehyde was found to be negative when tested for mutagenicity using
the Salmonella/microsome preincubation assay, using the standard protocol approved by the National
Toxicology Program. Propionaldehyde was tested in as many as 5 Salmonella typhimurium strains
(TA1535, TA1537, TA97, TA98, and TA100) in the presence and absence of rat and hamster liver
S-9, at doses of 0.100, 0.333, 1.000, 3.333, and 10.000 mg/plate. The highest ineffective dose tested
in any Salmonella typhimurium strain was 10.000 mg/plate.[Mortelmans K et al; Environ Mutagen 8:
1-119 (1986)] **PEER REVIEWED**

[Mortelmans K et al; Environ Mutagen 8: 1-119 (1986)] **PEER REVIEWED**
/GENOTOXICITY/ Alkaline elution was employed to study DNA damage in Chinese hamster ovary-
Kl cells treated with a series of biotic and xenobiotic aldehydes. DNA cross-linking was measured in
terms of the reduction in the effect of methyl methanesulphonate on the kinetics of DNA elution and
was observed in cells treated with formaldehyde, acetaldehyde, methylglyoxal and malonaldehyde.
Propionaldehyde, valeraldehyde, hexanal, and 4-hydroxynonenal produced DNA single strand
breaks, or lesions which were converted to breaks in alkali. Both types of DNA damage occurred in
cells exposed to malonaldehyde. These findings support the hypothesis of a carcinogenic effect of the
aldehydic products (malonaldehyde, methylglyoxal, propionaldehyde, hexanal, 4-hydroxynonenal)
released in biomembranes during lipid peroxidation. Acetaldehyde did not cause DNA breaks.




[Marinari UM et al; Cell Biochem Funct 2 (4): 243-8 (1984)] **PEER REVIEWED** PubMed

Abstract
[Marinari UM et al; Cell Biochem Funct 2 (4): 243-8 (1984)] **PEER REVIEWED** PubMed
Abstract

/GENOTOXICITY/ Several aldehydes and peroxides were tested for mutagenicity using Salmonella
typhimurium tester strains TA97a, TA100, TA102 and TA104, in the presence and absence of
Aroclor-induced liver S9 mix from F344 rats and B6C3F1 mice, in either preincubation or vapor
phase protocols. Some chemicals were tested in additional Salmonella strains. Benzaldehyde,
butyraldehyde, benzoyl peroxide, 4-chlorobenzaldehyde, isobutyraldehyde, propionaldehyde and
veratraldehyde were non-mutagenic. Acetaldehyde and dicumyl peroxide gave inconsistent results
and furfural gave equivocal responses in TA100 and TA104. Cumene hydroperoxide, formaldehyde
and glutaraldehyde were mutagenic in TA100, TA102 and TA104. trans-Cinnamaldehyde exhibited a
weak mutagenic response in TA100 with mouse liver S9 only. 2,4,5-Trimethoxybenzaldehyde was
mutagenic only in strain TA1538 with rat liver S9. With the exception of butanone peroxide, which
was mutagenic only in TA104, all chemicals mutagenic in strains TA102 and/or TA104 were also
mutagenic in TA100. The data do not, therefore, support the preferential use of strains TA102 and
TA104 for screening aldehydes and peroxides for mutagenicity. For a number of these chemicals the
advantages of using TA102 or TA104 was in the increased responses compared with those obtained
with TA100. Two of the four peroxides were mutagenic and one of these was mutagenic only with
TA104.[Dillon D et al; Mutagenesis 13 (1): 19-26 (1998)] **PEER REVIEWED** PubMed Abstract
[Dillon D et al; Mutagenesis 13 (1): 19-26 (1998)] **PEER REVIEWED** PubMed Abstract
/GENOTOXICITY/The induction of aneuploidy in cultured Chinese hamster cells by
propionaldehyde (PA) ... has been studied. Chinese hamster embryonic diploid (CHED) cells were
grown as a monolayer in cover glasses. Treatments were performed with doses of 5 x 10-4, 1 x 10-3
and 2 x 10-3% of PA for 3 hr ... . Treatments with 2 x 10-3% of acetaldehyde (AA) for the same PA
and CH treatments were used as positive controls. Untreated cultures were used as negative controls.
PA induced chromosomal aberrations with the three doses employed although in a lesser degree than
the positive control. ... No correlation was found between the amount of chromosomal damage
induced and the doses of PA ... employed. /PA/ ... increased the frequency of aneuploid cells in
relation to untreated controls but not in relation to the positive control. However, ... PA /did not/
significantly increase the frequencies of polyploid cells. ...[Furnus CC et al; Mutagenesis 5 (4): 323-6

(1990)] **PEER REVIEWED** PubMed Abstract
[Furnus CC et al; Mutagenesis 5 (4): 323-6 (1990)] **PEER REVIEWED** PubMed Abstract

/GENOTOXICITY/The mutagenicity of ... propionaldehyde was measured in V79 cells as resistance
to 6-thioguanine. ... Propionaldehyde was not mutagenic at 1 uM; it was toxic at 2 uM...[Smith RA

et al; Carcinogenesis 11 (3): 497-8 (1990)] **PEER REVIEWED** PubMed Abstract
[Smith RA et al; Carcinogenesis 11 (3): 497-8 (1990)] **PEER REVIEWED** PubMed Abstract

/GENOTOXICITY/... Propionaldehyde induces DNA fragmentation in Chinese hamster ovary
cells...[Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley

& Sons. New York, N.Y. (2001)., p. V5:1000] **PEER REVIEWED*#*
[Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John
Wiley & Sons. New York, N.Y. (2001)., p. V5:1000] **PEER REVIEWED**

/ALTERNATIVE and IN VITRO TESTS/ A study was performed to evaluate whether pulmonary
alveolar macrophages are susceptible to inhibition of superoxide anion radical production by reactive
aldehydes, and whether such an effect is produced by interaction with membrane sulthydryl groups.
Pulmonary alveolar macrophages were isolated from female Sprague-Dawley rats, and
polymorphonuclear leukocytes were isolated from healthy human volunteers. There was a dose
related decrease in surface sulthydryls and soluble sulthydryls in polymorphonuclear leukocytes and
pulmonary alveolar macrophages after treatment with acrolein and crotonaldehyde, while the
saturated aldehyde propionaldehyde had no effect.[Witz G et al; Biochem Pharmacol 36 (5): 721-6




(1987)] **PEER REVIEWED** PubMed Abstract
[Witz G et al; Biochem Pharmacol 36 (5): 721-6 (1987)] **PEER REVIEWED** PubMed Abstract

/ALTERNATIVE and IN VITRO TESTS/ Thirteen chemicals present in tobacco smoke were
assessed for their effect on viability and proliferation of mouse lymphocytes in vitro. Acetaldehyde,
benzene, butyraldehyde, isoprene, styrene, and toluene produced no effect on either viability or
proliferation after 3 hr of exposure. Formaldehyde, catechol, acrylonitrile, propionaldehyde, and
hydroquinone significantly inhibited T-lymphocyte and B-lymphocyte proliferation with IC50 values
ranging from 1.19 x 10(-5) M to 8.20 x 10(-4) M after 3 hr of exposure. Acrolein and crotonaldehyde
not only inhibited T-cell and B-cell proliferation, but also acted on viability with IC50 values ranging
from 2.06 x 10-5 M to 4.26 x 10-5 M. Mixtures of acrolein, formaldehyde, and propionaldehyde or
crotonaldehyde were tested and interactive effects at 0.5 and 1 x IC50 were observed. Two mixtures
significantly inhibited T-cell proliferation when compared to the control at 0.1 x IC50 concentration.
The present study shows that some chemicals known to be present in tobacco smoke exert an effect
on lymphocyte viability and proliferation in vitro.[Poirier M et al; J Toxicol Environ Health A 65

(19): 1437-51 (2002)] **PEER REVIEWED** PubMed Abstract
[Poirier M et al; J Toxicol Environ Health A 65 (19): 1437-51 (2002)] **PEER REVIEWED**
PubMed Abstract

/OTHER TOXICITY INFORMATIONY/ ... The purpose of this study was to determine if
formaldehyde (HCHO) pretreatment would cause sensory irritation cross tolerance to other inhaled
aldehydes. Male F-344 rats, weighing 190 to 210 g, were pretreated with 15 ppm HCHO, 6 hr/day for
9 days, and challenged on the 10th day with a saturated (acetaldehyde, propionaldehyde, and
butyraldehyde), unsaturated (acrolein and crotonaldehyde), or cyclic (cyclohexanecarboxaldehyde,
3-cyclohexene-1-carboxaldehyde, and benzaldehyde) aldehyde. ... In naive (nonpretreated) animals,
the concentration eliciting a 50% decrease in respiratory rate (RD50) was 23 ppm or less for
unsaturated aliphatic aldehydes. For cyclic and saturated aliphatic aldehydes, the RD50 ranged from
600 to 1000 ppm and 3000 to 6800 ppm, respectively. Formaldehyde pretreatment resulted in cross
tolerance only with acetaldehyde (RD50 increased 3.5-fold) and acrolein (RD50 increased 5-fold).
[Babiuk C et al; Toxicol Appl Pharmacol 79 (1): 143-9 (1985)] **PEER REVIEWED** PubMed

Abstract
[Babiuk C et al; Toxicol Appl Pharmacol 79 (1): 143-9 (1985)] **PEER REVIEWED** PubMed
Abstract

Non-Human Toxicity Values:

LD50 Rat oral 800 to 1,600 mg/kg[Verschueren, K. Handbook of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van Nostrand Reinhold Co., 1983., p. 1023] **PEER
REVIEWED**

[Verschueren, K. Handbook of Environmental Data of Organic Chemicals. 2nd ed. New York,
NY: Van Nostrand Reinhold Co., 1983., p. 1023] **PEER REVIEWED**

LC50 Rat inhalation 26,000 ppm/30 min[Verschueren, K. Handbook of Environmental Data of
Organic Chemicals. 2nd ed. New York, NY: Van Nostrand Reinhold Co., 1983., p. 1023] **PEER
REVIEWED**

[Verschueren, K. Handbook of Environmental Data of Organic Chemicals. 2nd ed. New York,
NY: Van Nostrand Reinhold Co., 1983., p. 1023] **PEER REVIEWED**

LD50 Rat sc 820 mg/kg[Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th
Edition. Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 3069] **PEER
REVIEWED**

[Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th Edition.
Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 3069] **PEER REVIEWED**

LD50 Rabbit dermal 5040 mg/kg[Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial



Materials. 11th Edition. Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 3069]

**PEER REVIEWED**
[Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th Edition.
Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 3069] **PEER REVIEWED**

LC50 Mouse inhalation 9,000 ppm/2 hr[Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial
Materials. 11th Edition. Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 3069]

**PEER REVIEWED**
[Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th Edition.
Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 3069] **PEER REVIEWED**

LD50 Mouse sc 680 mg/kg[ITII. Toxic and Hazardous Industrial Chemicals Safety Manual. Tokyo,

Japan: The International Technical Information Institute, 1988., p. 442] **PEER REVIEWED**
[ITII. Toxic and Hazardous Industrial Chemicals Safety Manual. Tokyo, Japan: The
International Technical Information Institute, 1988., p. 442] **PEER REVIEWED**

Ecotoxicity Values:

EC50; Species: Pseudokirchneriella subcapitata (Green algae, exponential growth phase, 15000
cells/mL, UTEX 1648); Conditions: static, 24 deg C, dissolved oxygen 1-2 mg/L; Concentration:
11380 ug/L for 48 hr; Effect: decreased photosynthesis[Chen CY et al; Environ Toxicol Chem 24 (5):
1067-73 (2005) Available from, as of December 22, 2008:

http://cfpub.epa.gov/ecotox/quick query.htm] **PEER REVIEWED**
[Chen CY et al; Environ Toxicol Chem 24 (5): 1067-73 (2005) Available from, as of
December 22, 2008: http://cfpub.epa.gov/ecotox/quick query.htm] **PEER REVIEWED**

EC50; Species: Pseudokirchneriella subcapitata (Green algae, exponential growth phase, 15000
cells/mL, UTEX 1648); Conditions: static, 24 deg C, dissolved oxygen 1-2 mg/L; Concentration:
24950 ug/L for 48 hr; Effect: decreased population growth rate[Chen CY et al; Environ Toxicol Chem
24 (5): 1067-73 (2005) Available from, as of December 22, 2008:

http://cfpub.epa.gov/ecotox/quick gquery.htm] **PEER REVIEWED**
[Chen CY et al; Environ Toxicol Chem 24 (5): 1067-73 (2005) Available from, as of
December 22, 2008: http://cfpub.epa.gov/ecotox/quick query.htm] **PEER REVIEWED**

LC50; Species: Lepomis macrochirus (Bluegill, length 33-75 mm); Conditions: freshwater, static, 23
deg C, pH 7.6-7.9, hardness 55 mg/L. CaCO3; Concentration: 130000 ug/L for 96 hr[Dawson GW et
al; J Hazard Mater 1 (4): 303-18 (1977) Available from, as of December 22, 2008:

http://cfpub.epa.gov/ecotox/quick query.htm] **PEER REVIEWED**
[Dawson GW et al; J Hazard Mater 1 (4): 303-18 (1977) Available from, as of December 22,
2008: http://cfpub.epa.gov/ecotox/quick query.htm] **PEER REVIEWED**

LC50; Species: Menidia beryllina (Inland silverside, length 40-100 mm); Conditions: saltwater, static,
20 deg C, pH 7.6-7.9, hardness 55 mg/L CaCO3; Concentration: 100000 ug/L for 96 hr[Dawson GW
et al; J Hazard Mater 1 (4): 303-18 (1977) Available from, as of December 22, 2008:

http://ctfpub.epa.gov/ecotox/quick gquery.htm] **PEER REVIEWED**
[Dawson GW et al; J Hazard Mater 1 (4): 303-18 (1977) Available from, as of December 22,
2008: http://cfpub.epa.gov/ecotox/quick query.htm] **PEER REVIEWED**

Metabolism/ Pharmacokinetics:

Metabolism/ Metabolites:

Detoxification of aldehydes can proceed by oxidation to readily metabolized acids, by reduction to
alcohols, and by reaction with sulthydryl groups, pa