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1.1.2 Sources of occupational and envirounmental exposure

Asbestos is widely distributed in the: earth's crust.
Chrysotile, which accounts for more than 95% of the world
asbestos trade, occurs in virtually all serpentine rocks. The
remainder  consists of the amphiboles (amosite and crocido-—
1ite). Chrysotile deposits are currently exploited in more-
than 40 countries; most of these reserves are found in
southern Africa, GCanada, China, and the USSR. There are,
reportedly, thousands of commercial and industrial applica-
tions of asbestos. ' B

 Dissemination of asbestos and other mineral fibres from
natural deposits may be a source of exposure for the general
population. Unfortunately, few quantitative data are avail-
able. Most Jf the asbestos present in the atmosphere and
ambient water probably results from the mining, milling, and
manufacture of asbestos or from the deterioration or. breakage
of asbestos—containing materials. '

1.1.3  Environmental levels and exposures

Asbestos is ubiquitous in the environment because of its
extensive industrial use and the dissemination of fibres from
natural sources. Available data wusing currently—accepted
methods of sampling and analysis indicate that £fibre levels
(fibres > 5 m in length) at remote rural locations are
generally below the detection limit (less than 1 fibre/litre),
while those in urban air range from < 1 to 10 fibres/litre

or ocecasionally higher. Airborne levels in residential areas

in the vicinity of industrial sources have been found to be
within the range of those in urban areas or occasionally

slightly higher. Non—occupational indoor levels are generally
within the range found in the ambient air. - Occupational
exposure levels vary depending oun the effectiveness of dust-
control measures; they may be up to several hundred fibres/ml
in industry or mines without or with poor dust control, but
ave generally well below 2 fibres/ml in modern industry.

Reported concentrations in drinking-water range up to
200 x 106 fibres/litre (all fibre lengths). -

1.1.4 Toxicological effects on animals

Fibrosis in many animal species, and bronchial carcinomas
and pleural mesotheliomas in the rat, have been observed foll-
owing inhalation of both chrysotile and amphibole asbestos. In
these studies, there were no consistent increases 1im tumoutr
incidence at other sites, and there is no convincing evidence
that ingested asbestos is carcinogenic in animals., Data from

30



- 13 -

*

the inhalation studies have shown that shorter asbestos fibres

are less fibrogenic and carc1nogen1c.

Few data are available concerning the pathogen1c1ty of the
other natural mineral fibres. Fibrosis 1n rats has been
observed following inhalation of attapulgite and sepiolite; a

remarkably high incidence of mesotheliomas occurred in rats

following inhalation of erionite.  Long-fibred attapulgite
induced mesotheliomas following intrapleural and intraperi-
toneal administration. Wollastonite also induced mesothelioma
after intrapleural administration., Erionite induced extremely
high incidences of mesotheliomas following inhalation exposure
and intrapleural and iuntraperitoneal admlnlstratlon.

The length, diameter, and chemical composition of fibres
are important determinants of their deposition, clearance, and
translocation within the body. Available data also indicate
that the potential of fibres to induce mesotheliomas following
intrapleural or intraperitomeal injection in animal species is
mainly a function of fibre length and diameter; in general,
fibres with maximum carcinogenic potency have béen reported Eto
be longer than 8 ym and less than 1.5 ym in diameter.

1.1.5  Effects on man’

Epidemiological studies, ﬁainly_ on occupational groups,
have established that all types of asbestos fibres are asso-
ciated with diffuse pulmomary fibrosis (asbestosis), bronchial

carcinoma, and . primary malignant tumours of the ‘pleura’ and-
peritoneum {mesothelioma). That asbestos causes cancers akt - -

other sites 1is less well established. Gastrointestinal and
laryngeal ‘cancer are possible, but the causal relationship
with asbestos exposure has not yet Dbeen firmly established;
there 'is mno substantial supporting evidence for cancer at
other sites. Asbestos exposure may cause visceral .and
parietal pleural changes. ' '

Cigarette smoking increases the asbestosis mortality and
the risk of lung cancer in persons exposed to asbestos bub not
the risk of mesothelioma. Generally, cases of malignant meso-—
thelioma are rapidly fatal. . The observed incidence of these
tumours, which was low until about 30 years ago, has been
increasing rapidly in males in industrial countries. As
asbestos-related mesothelioma became more widely accepted and
known to pathologists in western countries, reports of meso-
thelioma increased. The incidence of mesothelioma prior to,
e.g,, 1960, is not known, Mesotheliomas have seldom followed
exposure Lo chrysotile. 'asbestos only. Most, but mnot all,
cases of mesothelioma have a history of occupational exposure
to amphibole "asbestos; prinecipally crocidolite, either alone
or in amphibole-chrysotile mixtures. ‘
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There is strong evidence that one. nonjasbestos £ibrous

mineral (erionite) 1is carcinogenic in . man. This fibrous
zeolite is likely to be the cause of localized endemic meso—
thelioma in Turkey. : e

Nop-malignant thickening 'of the visceral ©pleura is
frequently associated with asbestosis. . Thickening of the
parietal pleura, sometimes with calcification, may occur in
the absence of detectable asbestosis. It 1is seen in those
occupationally exposed to asbestos and also occurs endemically
in a number of countries, but the causes have not been fully
established.  Tremolite fibre has been implicated as an

‘etiological agent in some regions.

1.1.6° Evaluation of health ;isks

At present, past exposure Lo asbestos in indﬁstry.br in
the general population has not been sufficiently well defined

to make an accurate assessment of the risks from future levels

of exposure, which are likely to be low. _ .

A simple risk assessment is not possible for asbestos. In
making an assessment, the emphasis is placed on the incidence
of lung cancer and mesothelioma, the principal hazards. Two
approaches are possible, one based on a comparative and
qualitative evaluation of the literature (qualitative
assessment), the other based on an underlying mathematical
model . to 1link £fibre exposure Co the incidence of cancer
(quantitative _assessment). Attempts to derive  the
mathematical model - have had limited success. " Data from

several studies support a linear relationship with cumulative

'dosewformlungfcancermandwanWexppngngial'I%léii?ﬂﬁhi?,ﬁith time

since first exposure for mesothelioma. However, the derived
Nepefficients” within these equations cover a wide range of
values from zero upwards. This numerical variability reflects
the uncertainty of many factors including historical concen-
tration measurements, fibre size distributions associated with
a given fibre level, and variations in the activity of
different fibre types. Furthermore, smoking habits are rarely
well defined in relation. to bronchial cancer. The variability
may also reflect uncertainty in the validity of the models.
These factors have complicated the quantitative extrapolation
of the risk of developing these diseases to ievels of exposure
such as those in the general environment, which are oxders of
magnitude below levels of exposure in the populations from
which the estimates have derived. o I S
The following conclusions can be drawn on the basis of
qualitative assessment: ' o ' o o

(a) . Among occupational groups, exposure to asbestos
poses a health hazard that may result in ‘asbestosis,
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(b)

(e)

(d)

...]_5...
|

lung cancer, and mesothelioma, The incidence of
these diseases is related to fibre-type, fibre dose,

and industrial processing. Adequate control measures
should significantly reduce these risks. ' .~

In para-occupational groups including pexsons

with household contact, those living in the vicinity
- of asbestos—-producing and -using plants, and others,

the risks of mesothelioma and lung cancer are gener-—
ally much lower than for occupational groups. The

. risk of asbestosis is very low. These risks are

being further reduced as a result of improved control
practices.

In the general population, the risks of meso-

thelioma and lung cancer, attributable to asbestos,
cannot be quantified reliably and are probably un-

detectably low. Cigarette smoking .is the major
etiological factor in the production of lung cancer

in the general population. The risk of asbestosis 1is
virtually zero. :

"On the basis of available data, it is not pos-
sible to assess the risks associated with exposure to
the majority of other natural mineral fibres in the
occupational or gemeral enviromnment. The only .excep~

tion is erionite for which a high incidence of meso— ’

thelioma in a local population has been associated

- with exposure.

1.2 ReéOﬁmendationé for Purther Research

The molecular and cellular mechanisms associated with both
the fibrogenic and carcinogenic action of asbestos are not
known. In addition, precise epidemiological data and reliable
exposure data to establish dose-response relationships for as-
bestos fibres are lacking. There should be further studies on:

(a)

(b)

(c)

the significance of the physical and chemicél.pfo—
perties of asbestos and other mineral fibres (fibre

dimension, surface properties, and contaminants) with
respect to their biological effects;

the biological significance of the durability of min-
eral fibres in the body;

the differences that exist between varieties of

asbestos with respect to the induction of malignant
tumours; '
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