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E .lnhaled flbres of “asbéstos ‘can cause frbrosre of the lungs and two kmds of
" cancer.- Protectron of asbestos workers calls for monitoring and controlling

health
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Asbestos was the fifst mmgamc ﬁbre to bc used in cumpo-'
sites. More than 4000 years ago clay pots in Finland were -
strengthened by -adding anlhophylhle fibres'. In classical -
times asbestos cloth was used to, prcserve the ashes of the

eminent. -The oldest known piece "of asbestos cloth from -
the New World. dating frony about 1740, is a small purse -
mads - of tremolite in the Sir ‘Hans Sloane collechon of ..

minerals in the British Museum (Natural History)..

The modern asbestos mdustry is about 100 years old,
starling nearly’ smrultaneously’ in; Canada and’ the USSR
but it was. not.untit’ 30 years’ later that the first medrcal
reports appeared . in France and England, indicating that
there might be ' a specific type. of- damage ‘to the lungs -
following inhalation of the dust.” By the late 19205 it was -

N

A high proporhon of .older workers in the asbestos textile v'
mdustnes were. becoming severely disabled by. a specific
1ype of chesl disease. dueé 1o the dust.- This was named."
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. thesé - s(andards are, apphed in "practice.

their. workmg envrronment and lmkmg these records wuh records of their’

become stiffer than normal so that the compliance is

“reduced: The thickening in (he alveolar walls. when the -
. isease is extensive, also reduces the gas Lransfer for

- ‘oxygen, so that the blood leaving the lung is no longer fully

saturated with this gas "The transfer of

carbon dioxide from
the ‘blood to the air in the lungs is not, however, appre-

- cnably affected. The reduced oxygen transfer is partiy

’u)mpcnsated for by ar increase in the frequency of breath-
.ing so that ‘the subject notices breathlesspess on slight
" exertion.:
.assist i’ d:agnosxs of. asbestos:s and measure the sevcnty
) of the damage. -

These alterations of lung function are used to

‘Asbestosis’ takes : a number of years to devclop, eve:n
_undcr ‘very - dusty- conditions, but ‘onice established it is a

- -progressive _discase not - materially affected by avoiding
“further dust.exposure. .

2,3 A ! : L.
clear from surveys made in this country and in USA®: that .longer_interval before the onset of discase, the less its

The less the dust exposure, the

severity; and the less chance of being affected. This Jdosg

._response relauonshnp is used to"fix the ‘acceptable dust

- threshold limit values — for those working with
The arucle by Holmes in this issue describes how
Prevention by

"avoiding exposures 16 a dangerous.quantity’ of dust is an -

'essenualstep towards thc safe use of asbestos. L

ome’ years after the recognmon of asbestosrs as an impor-
ant problem in lhe asbestos textrle mdustry, articles begm

_  textile mdushy before the rmprovemems in dust
ontrol; introduced.in the 19303. had a 10-fold excess risk
f dcve_lopmg lung cancer . The survey, how;ver also

rcduccd lhe nsk‘
onfi rmc'd this®. .
.The lung cancer_ scen in asbestos workers arc sumlar to

Tecise unanutanve mter-relatronshrp between asbcslos
rgarcues. “and other faclors is -not fnﬂy uslnbllslled but
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= su"face of the lung and the giit5: Reports of thesé mest

*

,(he fast 10 years.

. industrialized couantries that there has been a real increase
~ " of tiis form of-cancer®. In about 80% of cases there is a
past. A feature of- these tumours .is the long interval -

of the cancer. [t is iarely less than' 20 years and may be up
to SO or moré years.. In some instances the exposure to
the dust. has been short, only a few months, but the
highest incidence of tumonrs has occurred in those most
heavily exposed 10 asbestos dust. . Cigaretie smoking scems

think lhere may be other co—ladms prescm as well as

; asbestos’®. . ¢
, The only othcx spccxﬁc mjurv causcd n lhc fumxat:on of

3 skin. The removal of the fibre usually cutes the coin and
no cancers of the skm relatable to asbestus have been
3 rcporlcd : .

h PRACTICAL" _IMPLICATIONS " OF
| BIOLOGICAL EFFEGTS OF ASBESTOS

Inhalatwn of the f:bre

Lt A,

to inhalation of the fibres. -
dust levels and their monitoring by’ instruments, which will

J ‘ of all wpes of .asbesios.

LN

. . filtered lhrough asbestos, or. water supplies’',
y " My evidenice that:such tiny traces have any: illeffécts

t1y

faxled to produce any mesolhehom' S Or ther cancers.

ence of fibre lenglh and diameter-in producmg asbestosxs

k'3 - . and the bronchial canceis: The fi br_q

o ol the ibges. " ThusTibres wredter in diame
2 um (lhcs«: a]so lend tu be thc Iongest] mostly faﬂ

lmpact in the w

nmamlm are deposncd by

'i'crcepuon and fibres longer

4 th:m about 100 m seldon{ rehc'
y and m.) um in

-

4

4

. are u-mmcd in: __uu luxlgs nf .mun.sl
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between first e\posures to asbestos dust and the detection

10 play nio part in’ these tumours, but some research workers’

E S
Recent research _has’ helped to clanfy the probable mﬂu-_

fiicliomas .as they are called have increased steeply over: -
There is gcneral agreemem in most, -

history of exposuse to asbestos dust at some time in the -

asbesios corns on the fingers when the fibres lodge in the

'THE.

For all practical purposes the nsk from asbeslos'ns lmmed
Thus ‘control ‘of the airboine -

measure that part of the dust which can gain access to the -
deeper paris of the lun;,, is an essential step in the safe use . _
.‘Although' asbestos fibres can be
ingested in_minate. ,nmoun!s ‘in beverages, whn.h have been"
there is no’

Feeding massive’ ‘doses of asbéstos. o animals has so far

1 . | son ralher th.m i iSn_ lcnglh ‘that 1 overns the f.allmg speed

‘l'.
PR

- this fibre 'was used. -

f)glcal stud:es of the’ mcxdence of these tumaours in
r ¥ -dnffkrent types of fibre, it seems probable that the
|mnott.ml fibres are likely to be those which are straight,

sx_nall in dname»er (tp to about Imyand perhaps 10 um
-in length. €

nown whether the ultra-fine tibres
-only visible: under the electron microscope are biologically
‘important. . Such fi bres are present in large numbers in the
Iunp of those who have been exposed to asbestos, but
“their combined mass is extremely small,
to use this information to establish with confidence’ a

. separate dust standard to prevent the development of these
* ‘mesotheliomas.

Tlus is a field of mtensWe rcseard. at the
present. :

- com provided it is relatively insoluble. [T may .be
“that -extremely fine fibres of many different materials can
penetrate celis without immediately killing them. but once
inside can damage the mechanisms of cell divisions. An
.implication of this view is that care should be taken 10 avoid

-exposure 10 dusts of all types of fibre less than 0-5 ym dia-

meter _and,scv’em micrometres in-lengils. -

-

Types of asbestos and occupatlons W/thm the
“industry ;0

The last 10 years have shown the unportauce to health of )

.~ the type. of ashestos inhaled and the occupation of the
W(»rksrs within the industry. Earlier medical reports did not

: dntferdnmlc between one type of asbestos and another. and -

. most of the surveys were concerned with asbestos textile
wurkers. A full assessment of the risks would ideally be

.. based -on -studics of workers only exposed to each type of

“fibse and in all the operations within the industry in which

less' complete than this.

x ing: . This work usually takes place in countries where the .

. me_dlca{ records are scanty and the labour turnover is rapid.

- A-notable exception is.in the chrysotile mines in Quebec

"t wherej a very - compreliensive survey has just. been com-
: pléted!14.-

“In the manufacturing countries several types
of fibre are-often mixed together or have been processed

: éoncurremly ’s0 -that"employees’ have: been" éxposed 1o

several types’ of fibre in. unknown quantities. . Past records -
of dustmess are rarely available for: relating to the incidence

- tions’ IS ‘based on information which is far from complete.

-'Use can be made of _experiments in ammals. especially rats,

- .becauseé most of the diseases seen in man can be produced
“in these animals. New ‘informiation is rapidly accumulalmg
- which may give a clcarer indication of the way in which
dxffen.nl'\ypcs of ashestos produce their bnologual effects.

There is general agreement that asbestosis and bronchial

“ caricers can be caused by all types of commercially used

nsbeslos(amosue anthophylh(e ‘chrysotile. and érocidolite)
if the dust is inhaled in sufficient. quantities. but it now

“seems likely. thal ‘the risk from chrysotile may be Jess than

with the other iypes of fibre. "These is also evidence thut

Tthe risk js.Jowest in mining and increases along the fibre
~ sepatatmg and m:mufaclurmg proceésses.
»be dug to the liigher proportion of ajirborne dust consisting
. of uspn.:bh. hhus able 10 penetrate inio the deepest part
pf.u.lnu, ﬂus mcans that (he de.mu lhl. )

Thiis is thought to
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It is too early yet -

- Some of ‘the new evndence supgests that Jge size_and
shape- of the fibre are more important than its chemical |

In practice the information is gigeh®
Exposures to one type of fibre
-'have usually: occuired only in the mmmg -and fibre separat- -

- of the. discases. - Thus the current.assessment of therelative’ -
risks in ‘the- past from different types of fi bre and occupa-




e wiihivs and sm.nll bundles, lc grc:ncr the mk here is also .-suremcnl; ‘of exposurc, “the - mednc.:l “records of those -
good evidence of adose response relal:onslup I'ur asbestosis - exposed. Computers now make: it easy to store this infor-
-md_bwmhul cancers ‘and thus, f_(he dust levels are kept . mation, but we still need the foresight and administrsiion

'nhm the new standaids. the risks of ashesiosis and bron- . ' o sed that it is achieved. If it is not done we may still in
dr'l cancers in the futuie should be very small, ... ‘... 20 ycars or 50 be in no better position to answer important
Lisk:of developing: mesotheliomas has”a ‘different - . questions which are at present unanswemblc because of the
rcl.mon 1o fibre type. 1t is probably highest with crocidolite pauuly of past records .
and_Jowest with chrysatile.” No ‘cases clearly related to ,' Y

anthophyllite afone have been réported,  despite caréful - .
search.  The risk’ with amosite prob.lbl) ‘lies between USION

crocidolite and chrysotile. The evidence for a dose response
relationship is less clear in the case of mesotheliomas and -~ = THE recent increase in the nurnber of cases of asbcstosxs a
hence the threshiold limit value is more difficult (o assess. other diseases related to past exposure 10 ashestos is thy
In the Asbestos Regulations 1969'" the standard for -, result’of relatively heavy exposures 10 the dust, particular}
cocidolite is set at one-tenth of that for other types of - in parts of the asbestos industry not covered by the 1931
;“b,.su,) : Asbestos Regulations.
- Much new information about the biological effects of
, . . : asbestos has. been acquired recently... The new Asbestos
) o O e e Regulations 1969 based on this information, if correctly
COMPARI SON 'OF OCCUPATIONAL R ISKS - .. 'applied, should gre;uly reduce the risks in the future, -

The selection of which types of asbestos to use in new
processes shiould take into accourt their biological effects
if the risk of dust exposure is likely to occur during manu-
- facture or in the use of the products. .

When working with extremely fine fibres of any material
=" ‘which may become airborne, caution is needed. An exami-.
. nation of the possible biological effects is required if the
produet is to be widely used and risks of damagc to health
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R, What is the magmwdc of the risk of developmg ill-health )
from asbesic No single index provides a sausf.nclory
meiasure ofmjm) to health.

Thus the exeess risk of death before a speclf jed age may.
be a useful index for those diseases causing sudden or rapid
‘ death, but it is.an inappropriate index for diseases causing .
E a long period of disability but little shortening of life. The
cancers associated with asbestas exposure fall into the first

aré 10 be avoided in the future.-

group and asbestosis the second group. In different ovey- - Proof of" the -efficacy of . reventive measure
pational groups comparisons.of mortality 3re easier 10 makc de ends on much b (CtdC) 0 griscn prc:hen ;le b~a utr}:
than those of illness. ‘But even for mortality the compari- cas‘:: in the tL cller recor eepmg an has been th
sons are, ot straightforward. For example, ‘the more the ! pas :
selection is limited 1o a definable group with' a _high past | ’
exposure, the: worse the risk will appear. Allowance has .
also fo be made for the effects of age, length of e\pospre
e and how long the oceup:monal group l\as been followed.
When- such. dllow:mces are- made the -excess_mortali
; from “all causes’, in groups of- workers. heavily exposed 1 t_
the more damng types of asbestos dusts in’the pasl is
closely.comparable to that o coalmmerswm have developed-
the_severer form Ol.coalworkers' pREUmMoconjosis or glla
of d"'eP'Se" rﬁhcm!en who ‘have ﬂle h'ghe“ rates of accn industry’,- US Treasury Department, Public Health Sunug.
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.lu< is 1hc “position fur de.uhc from all_.causcs‘. bul
de.uhs from spculu q:.mws au;h a> mc.sutluhonms. tsb.

is hec.ms memlhclmm;s and a\b( S108{s are e\trcmcl y r.lre
’ in Iho» “ho have not worked with asbestos. ' (onfuuon
sometinies ocems between the proportion of mdwgduah :
exposed who develop a disease and  the. excess Tisk m a
particolar d:\c.xsc in expuosed mdmduals cumpared mlh the
general public.: The first may be rclalxvcly small and lht‘
second c\lrcmcl) hq.h.. Tl

THE, FUTURE
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