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MEMO
from the desk of
[.H. \WEAVER

I think the attached article gives a
good overview of the entire asbestos/
healtn situation at it now stands.

I suggest you disiritute copies to

the other members of the Asbestos Studj
Cormittee.
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J.C. GILSON*®

lnhaled.ﬁb(u of asbestoz can cause fibrosie of the lungs and two kinds of
cancer. Protection of asbestos workers calls for monitoring and controlling
their working environment and linking these records with records of their

health

HISTORICAL

Asbestos was the first inorganic fibre 10 be used in compo-
sites. More than <000 years ago clay pots in Finland were
sirengthened by adding anthophyllite fibres'. In classical
times ssb2stos cloth was used to preserve the ashes of the
eminenit. The oldest known piece of asbestos cloth from
the New World, datiag from about 1740, is 2 small purse
made of tremolite in the Sir Hans Sloane collection of
minerals in the British Museum (Natural History).

The modern asbestos industry is about 100 years oid,
surting ncarly simuitaneously in Canada and the USSR,
b it was ~ot uarit 30 vears later that the first medical
repons appeared in France and England, indicating that
there might be a specific type of dumage to the lungs
following inhalation of the dust. By the late 1920s it was
clear from surveys made in this country and in USA?? that
a high proportion of older workers in the asbestos textile
industries were becoming severely disabled by a specific
type of chest discasc due to the dust. This was named

asbestosis,

DISEASES CAUSED BY ASBESTOS DUST

Research earried out in the 1930s, supported by the greatly
eapanded investigations during the last 1§ years into the
types of disease cyused by asbestos, now.provides 3 much
clearer pisture of the specific hazards and how damage 10
health can be aveided in the future. Table | lists the
dissases.
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Aszasioss Fiurosis of lungs
8ronchial llung)
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et Mesothelioma
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Asbestosis
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become stiffer than normal so that the compliance is
reduced. The thickening in the aiveolar walls. when the
discase is ex:ensive, also reduces the gas transfer for
oxygen, o 1n3i the biood leaving the lung is no longer fully
saturated with this gas. The transfer of carbon dioxide from
the biood 1o the air.in the lungs is not, however, appre-
ciably affected. Thé reduced oxygen transfer is partly
compenisaied for by an increase in the frequency of breath-
ing so that the subject notices breathiessness on slight
exertion. These alterations of lung function are used to
assist in diagnosis of asbestosis and measure the severity
of the damage.

Asbestocis takes a2 number of years 10 deveiop, evea
under very dusty conditions, but once established it is a
progressive discase not materially affected by avoiding
further dust exposure. The less the dust exposure, the
longer intervai before the onset of discase. the less its
severity; and the less chance of being affected. This dose
response relationship is used to fix the acceptable dust
levels — threshold limit values — for those working with
asbestos. The article by Hoimes in this issue describes how
these standards are applied im practice. Prevention by
avoiding exposures to a2 dangerous quantity of dust is an
essential siep towards the safe use of ashestos.

Asbestos cancers

Some years after the recognition of asbestosis as an impor-
tant problem in the asbestos textile industry. articles began
1o appear in the medical journals® suggesting an association
between asbestusis and lung cancer. A survey in 1955
frmly ectzblished that thuse who had worked in the
asbestos textile industry before the improvenients in dust
control, introduced in the 1930s, had a2 10-fold excess risk
of developing tung cancer®. The survey, however, also
ind:cated thuat the improvement in dust control introduced
at @ purticular factory after 1933 had very mutenally
reduced the risk.  Later surveys at this factory have
confirmed this®,

The lung cancers seen i ashestus workers are similar to
thase caused by cigaretie smoking. Regent :esearch tivdi-
cates that there s likely o be 3 svnergisuce erfect of
cigarette smoking and expusure 10 ashestos Just’.  The
precine quanuitative inter-relauonship between asbestos.

present evidence mdicates that those whao smoke cigarettes
sod are aaposed 1o ashestos duet have 2 rink of developing
g cancer at least fifty toves greater than nen-smoxers
Wiy fire not exponed Lo ashestos dust.

freothe dast 1S veaes thete hzs been much new inferms-
venabani the Liabh bBevween exposute 1o asbestac srad
snotir previeandy o veny ruge type of cancer aftecung e
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Cre last 10 years. There is general agrezment 1in most
industrialized countries that there has been a real increase
of t.is form of cancer® In about 8075 of cases there is a
history of exposure 10 asbesios dust at some time in the
past. A feature of these tumours is the long interval
betwecn (irst exposures to asbestos dust and the detection
of the cancer. 1t isracely less than- 20 years and muay e up
10 SO or more veuars. In some instances the exposure to
the dust has been short, only a tew munths, but the
highest incidence of tumours has occuired in those most
heavily exposed 10 2sbestos dust. Cigarette smoking seems
10 play no part in these tumours. but some rescarch workers
think there may be other co-factors present as well as
asbestos'?.

The only other specific injury caused is the formation of
asbestos corns on the fingers when the fibres lodge in 1he
skin. The removal of the fibre ucually cures the corn and
no cancers of the skin relaiable to asbestus have been
reporied.

PRACTICAL  IMPLICATIONS OF THE
8/0LOGICAL EFFECTS OF ASBESTOS

Inhalatior of the fibre

For all practicai purposes the risk from asbestos is limited
10 inhalation of the fibres. Thus contrul of the airborne
dust lesels and their monitoting by instruments, which will
measure that pant of the dust which can gain access to the
deeper pars of the lung, is an essential siep in the safe use
of all tvpes of asbestos. Although asbestos fibres can be
ingested in minute amounts in beverages which have been
filtered through ashestos, or water supplies’!. there is no

. (irm evidence that such tiny trzces have any ili-effects.

Feeding massive doses of asbestos to animals has so far
failed to produce any mesotheliomas ot other cancers.

Size and shape of fibres

Recent research has helped to clarify the probable influ-
ence of fibre lengih and diameter in producing asbestosis
and the bronchial cangers.  The fibrosis is thought to be
caused principally by the [ibres between about § and
10Q gm ir. iength. Fibres much larger than this in the
envirenment It vut quickly and are not inhaled. Further
siZe o2parslion occurs in the air passages. the imponunt
size peramieter boing libre diameer since it s this dimen-
son ratirer than fizre fongth that governs the {ulling speed
of the lieres. Thue fibres greater in diameter than sbout
2 um (these also tend to be the longest) mostly fail or
impact in the upper respiratory tract and are carried away
with the putwin. In the nartow airways any long fibres
remaiming are deposited by interception and fibres longer
than 2bour 100 um celdom teach the tinest brouctuoles
Thes mezns that for tie contral of asbestosis. and propsbly
bronctial cuncers. the dose of Uibies between about § pm
and 100 ez n length and up to about 2 umoan daamerer s
the fracteon of the dust wheeh has to he measared.

For 2hg mewotheinmas te evidence stout the ho-
Ledicsiy cmportiin e€ s much o cemplete Vg
Onnl T Teem nzay soufees, such g the acrodynanue

Boliovens b fine Livres, the w22 and sha. o fies whiah
are tetnned o che luees ol gnangis and an Teliosang
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mmportant fibres sre likely to be those which jre strainhy
sight,

small in diameier {up to shout | yum) 3nd perlaps 10 um
in length. LS agt vet known whether the ultra-fine fibres
only visible under the clectron microscope are biologically
impurtant. Such fibres are present in large uuinbers in the
lungs of these wio have been exposed to asbesros, but
their combined mass is extremely small. 1t is 190 catly yet-
to use this information (0 establish with conlidence a
separate dust standard to prevent the development of these
mesotncliomas. Th.is is a field of intensive research at the
present. )

Some of the new evidence supgests that the size and
shape of the fibre are more important than its chemical
composition, provided it is relatively insotuble. It may be
that extremely fine fibres of many different materials can
penetrate cells without immediately Lilling them. but once
inside can damage the mechanisms of cell divisions. An
implication cf this view is that care should be taken to avoid
expusure to dusts of all types of fibre legs than €5 um dia-
1neter and several mizromeires in lengiis.

Types of asbestos and occupations within the
industry
The last 10 years have shown the imporisnce to hesith of
the type of ashestos inhaled and the occupation of the
wacrkers within the industry. Earlier medical repons did not
differentiatc beiween one type of asbesios and another, and
most of the surveys were concerned with asbestos textie
warkers. A full assessment of the risks would ideally be
based on studies of workers only exposed 1o esch rype of
fibre and in all the operations within the mdustry in which
this fibre was used. !n practice the information is much
less complete than this. Exposures 1o one 1ype of fibre
have usyully occurred only in the mining and fibre separat-
ing. This work usually takes place in countries where the
medical records are scanty and the labour turmover is rapid.
A notable exception is in the chrysotile mines in Quebee
where a very comprehensive survey has just beex com-
pleted!?~'". In the manufacturing countries several 1ypes
of fibre are often mixed together or have been processed
concurrently so that employees have been expoced 0
several types of fikee in unknown quantities. Past records
of dustinste 2r2 arsly avaiiahle o rewting 10 the incidence
of the discases. Tlus the current zssessment of the telative
risks in the pust {rom ditferent types of fbre and occupa-
trons is based on mfonmaton which is far rait complete.
Use can be made of expenments in animals, especially rats.
tecause most of tire diseases seen in man can be produced
a2 these smmals. New information is sapidly accumulating
which nmiav gnve 2 clesrer indicatiun of the way in which
dilierent types ot 2shestos produce their bivtogical effects.
There s geners! ggreement that asbestosis and bronchial
catetrs cun be caused by ail types of commercially used
Jshestos Cunosite. anthophvihite, chrysotile. and crocidolite)
17 ke dust s inhaled ia sufticient quantites. hut it now
weems likety that the nsk from chrysotle may be less than
with the other types of fibre, These n also evidence that
the sk s towest momunung and incteases along the fidse
sepnnibiny gnd rauncunng progesses. Tlas s thoudit 1o
Be Lo the Tughier propastion of arbame ust consstinng
aiceaniabie Bibees whle to pencirate o the deeypest pae
Gt by I practice tus means that thie Slezner e
Bhee snd the v comapienedy st as sepatatad snto adinvacual
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g0 evidenze « 7 = duse rzponse relavunship fur ashestoss
and bronchia! =niery and thus, if the dust levels sre Kept
vithin the ne= s13n22:31, the risks of ashestesis ana hrun-
chial cancers i7 :h2 future ould be very small.

The risk ¢ 25¢i0p:ng mesotheliomas has a different
relanon to 1502 trpe. [ probadly highest with croaidolite
and leaest wio® Jhaviidle.  No cases clearly related 10
anthephyline Lione have deem reporied. despite careful
seqrsh.  Tuse wih amosiie probably hes between
crocidolite an2 mnvsaiile, The evidance fur 3 duse response
relzticaship ig izss Clear in the cawe of mesothelionus and
snee the mred, 23 Lot value 1 more difficult (0 ussess.
[n the Arhezos Regslstions 1569'* the standard for
crocidalite is 2t at one<tenth of that tor other types of
asbestos. ‘

COMPARISON CF OCCUPATIONAL RISKS

What is the mazzitede of the risk of deveioping ill-heusith

from asHekes?  No single indoa provides a satisfsctory .

-

measure of injury to healel,

Thus the excess risk of death before a specificd 2z¢ may
be 3 useful index far Lrose diseasss causing sudden or 1apid
death. but it i3 21 inazprepriate index for disezses causing,
a tong penad of dissdiuty wut liae shuitenig of life. Tlhie
cancers assoszted with asdestos exposure tall into the first
group and isaestosis e second group. In differeat occu-
paticnal grouzs campesisens of mortality are casier to make
thzn those of {lizess. Bul even for mortality the compare
sons are nat mrxighiferward. For example. the more the
selaction is Homitad o 2 definable group with 3 hish past
exposure, :ha worse Lie sisk will appear.  Allowance has
also 10 be ma32 for tne elfects of aze, length of exposure,
and how leag 1he occuzational group has been followed.

When sich slowarnzes are made the excess moruality
from ‘all cavies’ in graups of warkers heavily extased to
the more do—:gng tioes of asbestos dusts in the pust s
clossly compara e 1o Cat of coziminers whe have deveiuped
the severer [omm of caalaorkers’ pneumovorniosis ur that
of deep-se: T:ncrmien wihio have the highest rates of acci-
dantal deliiz ¢ amv o oolupat.on. However, the excess
mortzlity rem Call citses’ an these occupationat rdups s
less an he O mar osmekers of twenty cigaretres and
L1nre 4 63 Somirared -l ron-smalers.

Thes as 2 opoaen o deatis from Cali causes’. but
dazts fiem TTo. L oIty sush 2s mesoibelioma:, ashes
Wi OF Tums Lar o0y ro 3t to ot of the genersl pubiw.
ar2 ol goers meryu rsiey much more ancreused. Thas
3 hrriise e sy e grd Svhesiosis oo entramany rate

0 e wLL . oer om0 woeaed with asbostos. (onfusion
R

ecinanmes oL o e the mroportion of individuals
exnied vt ZnoLoor o Jaware and the excess ok ot
partcter Doclir o ser @ de Juals compared with the
genal als o T T may b orslstively amali end the
KoLl g eNTITT N

Az mer o ot hareesproat of the efficaoy of
nAW P - N Doeaane e vabdiey o b
CUTtEL - . droeen vty coane tram hikang
e S S (LR TR §1 F HHO MERNN
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cxposed. Comipui.  now make it easy to stoce thes infor-
mation, but we still need the futesigiit and administraiion
10 e that it is achieved. It is not done we may siill in
20 years or 50 he in no beticr position 10 answer imporntan:
questiung which are 21 present unanswes zble because of the
paucity of past records.

CONCLUSION

The recent increasc in the number of cases of asbestosis and
otner diseases related 1O past exposure 10 asbestos is the
result of refatively heavy exposures 10 the dust, particularly

in parts of the asbestos industry not covered by the 193]
Asbestos Regulations., .

Much new information about the biclogical efTects of
asbesios has been acquired recently. The new Asbestos
Regulations 1969 based on this information. if correctly
applicd, should greatly reduce the risks in the future.

The selection of which types of asbesios to use in new
prucessss should take into account their biological effects
if the risk of dust exposure is likely 15 occur during manu-
facture or in the use of the products.

When working with extiemety fine fibres of any material
which may become iirborne. caution is needed. Am exami-
nation of the possible biological effects is required if the
product is 1o be widely used and risks of damage to heaith
are 10 be avaided in the future.

Prool of the efficacy of present preventive measures
dcpends on much better record keeping than has been the
case in the past.
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