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Supapong S. Health effects of Toluene. Chula Med J 1989 Jan; 33 (1) : 3-10

Toluene is used extensively as a solvent in the chemical, rubber, paint, and drug industries.
It may cause irritation of the eyes, respiratory tract and skin. The liquid splashed into the eyes may
cause irritation and reversible damage. The narcotic and neurotoxic properties of toluene represent
the main health hazards. Acute exposure to toluene predominantly results in central nervous system
depression. Symptoms and signs include headache, dizziness, fatique, muscular weakness, drowsiness,
incoordination with staggering gait, collapse and coma. Toluene is not haematotoxic.

Reprint requests :Supapong S, Department of Preventive and Social Medicine, Faculty of Medicine,
Chulalongkorn University, Bangkok 10500, Thailand.
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Table 1 Dose-response relationships for the acute effects in human being of single short-term exposures to

toluene vapour.

Dose Effect

9.4 mg/m3 odour threshold

(2.5 ppm)

138.8 mg/m3 probably perceptible to most human beings
(37 ppm)

188-375 mg/m3
(50-100 ppm)

750 mg/m3

(200 ppm)

1125 mg/m3

(300 ppm)

1500 mg/m3

(400 ppm)
1875-2250 mg/m3
(500-600 ppm)

3000 mg/m>
(800 ppm)

5625 mg/m3
(1500 ppm)

15 000 mg/m3
(4000 ppm)

subjective complaints (fatigue, drowsiness, or very mild headache) but
probably no observable impairment of reaction time or coordination

mild throat and eye irritation ; prolonged eye-to-hand reaction time ; some
impaired cognitive function ; slight headache, dizziness, sensation of intoxica-
tion ; after effects ; fatigue, general confusion, moderate insomnia

detectable signs of incoordination may be expected during exposure periods
upto8 h

irritation of the eyes and throat and lachrymation ; skin paraesthesia, gross
signs of incoordination, and mental confusion expected during exposure periods

upto 8 h

anorexia, staggering gait, nausea, nervousness (persist to next day), momentary
loss of memory, significant reduction in reaction time

pronounced nausea (after 3-h exposure) ; confusion, lack of self-control ; ex-
treme nervousness, muscular fatigue, and insomnia lasting for several days.

probably not lethal for exposure periods of up to 8 h ; incoordination likely
; extreme weakness

would probably cause rapid impairment of reaction time, and coordination

37 500 - 112 500 mg/m3
(10 000-30 000 ppm)

exposures of 1 h or longer might lead to narcosis and possibly death

onset of narcosis within a few min ; longer exposures may be lethal

a1 : WHO. Environmental Health Criteria 52, 1985
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Table 2 Effects of controlled 8-h exposures to pure toluene on 3 human subjects.

Concentration Number of Effects
exposures
0 mg/m3 7  no complaints or objective symptoms, except occasional moderate tiredness

toward the end of each exposure, which was attributed to lack of physical
exercise, unfavorable illumination, and monotonous noise from fans

188 mg/ m’ 2 drowsiness with a very mild headache in 1 subject ; no after effects
375 mg/m3 4  moderate fatigue and sleepiness (3), and a slight headache on one occasion (1)
750 mg/ m3 3 fatigue (3) , muscular weakness (2), confusion (2), impaired coordination (2),

paraesthesia of the skin (2), repeated headache (1), and nausea (1) at the end
of the exposure ; in several instances, the pupils were dilated, pupillary light
reflex was impaired, and the fundus of the eye was engorged ; after-effects
included fatigue, general confusion, moderate insomnia, and restless sleep in
all 3 subjects

1125 mg/m3 2 severe fatigue (3), headache (2), muscular weakness and incoordination (1),
and slight pallor of the eyeground (2) ; after-effects included fatigue (3) and
insomnia (1)

1500 mg/m3 2 fatigue and mental confusion (3), headache, paraesthesia of the skin, muscular

weakness, dilated pupils, and pale eyeground (2) ; after effects were fatigue
(3), skin paraesthesia (1), headache (1), and insomnia (2)

2250 mg/m? 1 extreme fatigue, mental confusion, exhilaration, nausea, headache, and
dizziness (3), and severe headache (2) after 3 h of exposure ; after 8 h exposure,
the effects included considerable incoordination and staggering gait (3), and
several instances of dilated pupils, impaired pupillary light reflex, and pale
optic discs ; after-effects included fatigue and weakness, nausea, nervousness,
and some confusion (3), severe headache (2), and insomnia (2) ; fatigue and
nervousness persisted on the following day

3000 mg/m3 1  rapid onset of severe fatigue and, after 3 h, pronounced nausea, confusion,
lack of self-control, and considerable incoordination and staggering gait in all
3 subjects ; also, pupillary light reflex was strongly impaired (1), and optic
discs were pale (2) ; all 3 subjects showed considerable after-effects, lasting
at least several days, which included severe nervousness, muscular fatigue,
and insomnia

a
U1 : WHO. Environmental Health criteria 52, 1985
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