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HEALTH-HAZARDS OF ASBESTOS

CURRENT MEDICAL XNOWLEDGE

1.

4,

S.

Nature of Asbestos-Related Diseases

Present medical knowledge assoclates asbestos with three primary
diseases: Asbestosis; Bronchogenic (lung) Cancer; and Mesothclioma,
a rare form of cancer,

All chree diseases affect the lungs and in the case of mesotheliora,
the abdominal cavity may also be affected. Asbestosis can cause
death but {t is not always fatal, bronchogenic cancer is fatal anc
mesothelioma is the most deadly of them all.

1s there 2 safe exposure level?

There i{s general agreement that the risk of developing one of the

asbestos-related diseases is positively correlated with the intensity

and duration of exposure to asbestos dust. f‘
J

However, there §s no conclusive proof of a safe threshold lecvel of
exposute. If and when such a threshold level is determined presurt
indications are that "it will vary from type of asbestos {iber to
type of asbestos fiber; from occupation to occupation; and fror
disease to disease. -

Vhat {s the relationship between asbestos{s and lung cancer?

There are reported cases of lung cancer victims showing symptons of
asbestosis, but {f an individual does not smoke, asbestosis does not
lead to lung cancer. The medical evidence {s that asbestosis do
oecur irrespective of one's smoking habits while an excess risk of
luag cancer has thus far been only associated with cigarette smokers.

What are the relative risks following exposure to only one variety

of asbestos?

All commercial forms of asbestos cause asbestosis, broachogenic cancer
and mesothelioma, HRowever, the risk is greatest with crocidolite, less
vith amosite and perhaps, still less with chrysotile.(}0P)

What {s the mechanism of disease causation in asbestos-related discases?

Existing evidence sppear to {ndicate that extracellular processes and
the physical features of fibers constitute a major part of the causation
of the lung diseases associated vith exposure to asbestes dust. The
fiber diameter sppear to be the controlling factor {n the causaticn o2
disease,



——— . —

.2-

The association of asbestos-caused” cancer with cigarette s=ohin=
coupled with the physical nature of the process of discase causaczéa
as present studies indicate; perhaps, permits the speculation that )
asbestos fibers or other fibers of similar physical dimensions, once
in the lungs act only as a mechanical confactor in enhancing retentics
inhibiting clearance and modifyinp the distribution of {nhaled inso)-
uble cigarette smoke particles which are proven to be carclnogenic.

It may be inferred, therefore, that other insoluble particulate racrc. -
of similar physical dimensions as asbestos may be equally ecocarcine-
genic as asbestos.

6. that other causes of mesotheli{oma are there?

There have been reported cases of mesothelioma that cannot be linked
to asbestos but there are no known other cuases of the diseasc o:lier
than exposure to asbestos dust,

?. Can asbestos cause other digeases?

Yes. There is ample evidence of 3n assocfation betwcen pleural plaz.es
and sll types of exposure to asbestos, and to all types of asbustos
fiber. Asbestos is not the only cause of plaques buz it is the rosc
cormon, (33}

8. Is it pessible to detect asbestosis earlv enough to perrit a curdl

wWith regular x-ray examinations it is possible to detect the onset of
asbestosis to at least permit its control. llowever, the latent periad
of asbestos-related diseases §s cstimaced to be abour 20 years. (1%

COMMINTARY

There i3 no doubt that the {nhalation of substantial amounts of asbesies can
lead to increased rates of various types of lung disease, including two forms
of cancer. The medical literacure {s Jull of solid evidence linking asbestes
to disease. Eliminating the emission ol asbestos dust into the working
envirorment appears to be°an obvious way of dealing with the problem, Thix,
hovever, may not be the most feasible approach in light of cconomic coansider~
ations. .It then decomes necessary to examine what other alternacives cxist.

Theve {s strong evidence to indicate that &ll the diseases associated with
asbestos {s exacerbated by cigarette smoking. In fact, the evidence {s that
there {s no excess risk of bdbronchogeaic cancer in asbestos workers who do

not smoke. In this case it appears that asbestos is merely a catalyst to the
causation of bronchogenic cancer and the primary carcinogen is cigarette smoke

An slternative solution to the protlem that perhaps would be economically
attractive to all concerned may cthus be a requirement that workers in the
asbestos {ndustry be non-smokers. This option becomes even more attractive
vhen recognition is taken of the fact that existing evidence, even tlough
i{nconclusive at this time, indicates that other fibers with certain physical
dimensions (below 3 i m diameter) irrespcctive of chemical composition puy
have the same effect as asbestos.
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In the self interest of Bendix the apparently physical na:u}e of the
techanism of disease causat{on of asbestos fiders should be catefully
considered fm our search for alternate material for our brake lining

corposition.

P.5: SEE ATTACHMENT A FOR SUPPORTING DETAIL AND BIBLIOGRAPHY OF THE MEDIicCAL
LITERATVRE REVIEWED,



ATTACMMET A

. HEALTH-HAZARDS OF ASBESTOS
- A REVIEW OF THE MEDICAL LITERATURE

ASBESTOS-RELATED DISEASES

Three primary discases are known to be caused or induced by the exposurc to a2
inhalation of asbestos fibers in industrial environments. They are; asbesto~is;
bronchoeenic (lung) cancer; and mesothelioms, an extremely rare form of caa.ct
which affects the lining of the pleural (lung) cavity or the peritonecal (adlo—inal)
cavity.

Asbestosis

This is the most common of the three asbestos-related diseases, It is
one of the lung diseases classified as "pneumoconioses." Amoag ochers
are silicosis, from crystalline silica dust; byssinosis from cotton
dust, talcesis from tale; and anthracosis from coal dust. Asbestosis
is a nonemalignant fridbotie lung condition which shows a high frequency
of occurrence in populations exposed to asbestos dust, if the dust con-
centration is high or the duration of exposure is long., (1:2)

Yhen an asbestos fiber is inhaled into the body and it is nor captureg
and eliminaced by the normal cleansing mechanisms, two different actions
can occur, It can be encapsulated with fronerich protein « in vhich case
1t {s then referred to_as an "asbestos body" or "ferruginous bedy.” Or,
it can remain in a naked state-uncoated. For all intents and purpeses,
the asbestos fider 1f coated fs harmless. On the other hand, if theu
fiber remains in & naked state in the lung, then an almost uncontrolled
growth of cells may begin, resulting in the formation of gollaeen, or
scar tissue. When collagen forms {n the lungs, it alters the nemmal
tissue 30 that {t no longer functions properly.

When this blelogical reaction occurs, the body's vital capacity is
greatly rveduced and the oxygen-carbon dioxide exchange function within
the lungs 1s altered. The overall effect is poor ventilation and
labored breathing, which are signs of asbestosis. Other physical
symptons of asbestosis are rales ~ un_sual sounds produced in the
chest cavity, and finger clubbing. (3a)

Asbestosis has been showm in numeigg, studies to cause death but it
is not necessarily always fatal. }

All the commercially significant varicties of asbestos; chrysotile,
amosite, crocidolite and anthophyllite, have deen shown to cause
asbestosis, (4-9) Hovever, there {: considerable evidence to suggest
that the risk is greatest with crocidolite, less vith amogice and
perhaps still less with chrysotile.(10a,d, 11, 12)

Vhile exact dose-response relationships are not vell established, there

is general agreement that there exists a positive correlacion between
intensity of exposure and the frequency of occurrence of asdestosis.

———————— .

- .
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Studies indicate that pulmonary f£ibrosis is augmented $n asbestos
workers byacigarette smoking. (13) 3¢t has also bdeen shown that the

Eiz? of death from asbestosis may be increased by cigarette smoking.

Bronchogenic (lune) Cancer:

A high frequency of bronchogenic cancer greater than that expected
on the basis of the general male populacion %.s been shown to be
manifested among Yetsons wvho have had exposure to asbestos in induse
trial seccings. (13-18)  srudies (19+25) have shown that all types
of asbestos can give rise to an excess of bronchogenlc cancer under
some tircumstances. It has been forcefully demonstrated that the
risk of bronchogenic cancer {s greatest with crocidolite, less with
amosite and perhaps, still less with chrysotile, Evidence from
studies using dust exposure assessments has generally shown that the
excess risk of bronchogenic cancer is related to dose and duration
of exposure. Perhaps the most significant conditional facter asso-
ciated with the excess risk of bronchogenic cancer related to indus-
trial exposure to asbestos is the requirement of cigarette smoking.
Existing evidence indicates that non-smokers do not show any excess
risk of bronchogenic cancer regardless of their exposure to asbestoss
(26, 27) =

The biological mechanisms involved in the development of bronchogenic
cancer and mesothelioma are not yet clearly established, However,
evidence based on studies thus far conducted on this subject permirs
Teasonable speculation on a probable course of events.

In a study, conducted by M, F, Stanton (28) of the Laboratory of
Pathology, National Center Institute, Bethesds, U,S.A., various
sttuctural forms of asbestos, fibrous glass and aluminum oxide were
tested for carcinogenicity on the pleura (lung) of rats. Results
from all three mater{als indicate that carcinogenicity is related
primarily to fibrous structure rather than to physicochemical pro-
perties. A comparison of the dimens{onal distribution of fibers in
those samples of asbestos and glass producing high and low tumer
incidence indicate that carcinogenicity may be related to fibers
below 2.5 « m (micron) in diameter and bertween 10 co 80 m in
lengeh.

Another study by V. Timbrel}l (290¢ the MRC Preumoconiosis Uanic,
Llandough Hospital, Penarth, UK. concluded that

"extracellular processes and the physical features of

£ibers appesr to consti{tute a major part of the etiology
(causation) of the lung diseases associated with exposure
to asbestos dust, Iincluding the cancers. The biological
exposures which different types of asbestos fibers produce
vhen fnhaled seem to be governed largely by the serodynamic
properties of the fibers, The physical characLeristics of
the fibers vhich form the basis of these suggested expla-
nations are fiber diameter, fider length and fiber morpho~
logy, the central parameter being fiber diameter."



-3.

Further evidence supporting the thests of physical processes as
etiological (causation) mechanisms of asbestos-related cancers is
provided by Dr. Edward A, Martell of the National Conter for Atros-
pheric Research. In two articles (30,31) pudblished ia 1974 and
1975, Dr. Martell asserted and provided evidence to support the
following:

"Airborme 21°Pb is concentrated on small Aftken particles
vhich accumulate on tobacco trichomes, Tobacco curing
and the combustion of trichomes i{n burning cigarettes
produce insoluble particles of high 210py radicactivity
vhich are inhaled and deposited in the bronchi of smokers.
The subsequent ingrowth of 210ps resules in high local
alpha {rradiation which may account for bronchial cancer
among smokers,"

The significance of this finding is that coupled with the c¢ited evi-
dence ¢f the physical nature of the causation of asbestos-related
cancers, and other related facts, the suspected carcinogenicity of
2sbestos (or fidbers of an appropriste physical dimensions) may be
subject to reinterpretation,

It has been observed by Selikoff et al (26427) thar bronchial cardjrora
deaths among asbestos workers who smoke cigarettes are about eignht tines
that expected for cigarette smokers in general, whercas there were no
excess bronchial carcinomas among asbestos workers vho did not smeke. It
thus follows that asbestos is not a primary carcinogen. It is indecd a
cocarcinogen.

It may be concluded, therefore, that tt fs likely that an accurulacion

of the small asbestos fibers (or ocher similar fibers) in the tuaps of
the workers acts only as a mechanical cofactor fn enhancing retention,
inhibiting clearance, and modifying the distribution of inhaled insoluble
alpha-emitting radioactive particles from cigarette smoke which are preoven
to be carcinogenic. :

Mesothelioma

Mesothelioma is the third asbestos~related diseaxse. It i3 an extremely
rare form of cancer wvhich affects the lining of the lung cavity and of
the abdominal cavity. Mesothelioma {s by far the most serious of the
three diseases because at the present time, once it is diagnosed, it is
inevitably fatal -- there £s no known treatment, Death usually occurs
wvithin 18 months after diagnosis.

Although there are reported cases or mesothelioma that can not be linked
to asbestos, asbestos remains the primc suspect as the carcinogenic agen
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According to P, C. Elmes (32). the tumor usually stares in the pleura
(lung), but a small proportion starts in the peritoneur (abdomen). Ir
either case, -pain is usually the first symptom, followed later by
breathlessness and loss of veight, The time course of the disease is
short, "averaging 13-14 wonths for the pleural cases and six meaths for
the peritoneal.”

Even though the evidence (26) is not conclusive, {t appears that
cigarette smoking aggravates the occurence of mesothelioma,

The causaiion of this disease in g0 far as it relaces to the role of
asbestos, is similar to bronchial éancers as previously describded.

I S e
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EAPLANATORY NOTES

1, Becauue_thc three wajor types of asbestos differ chemically and
physically, "they also differ in biological effect in aninal experiments,
The .1.n1f1:.nce of this difference {n relation to human health (s
uncertain, fCurrent knowledge {ndicates that croc{dolite, the type least
used {n the United States, {s most clearly associated with health hazards
for people. This is the concensus of a panel of nine medical experts

sppointed by the British Ministry of Ladour, -- Christy, R.K. and members

of the psnel, "Problets Arising from the ﬁse of Asbestos," Her Majestv's

Stationery Office, 1967, Wagner et al., reported a high number of mesoches

1{oma cases among crocidolite miners in one area of South Africs, but no

cases among amosi{te winers, -- Wagner, J,C,, Sleggs, C,A, and Marchand, P,,
“Diffuse Pleural Mesothelioma and Asbestos Exposure {n the North Wés:cr;;

Cape Province," British Journal of Industrial Medictne, 1960, 22, 261.

By contrast, chrysotile mining areas i{n other parts of the world have

not exhibited a high incideﬁce of mesothelioma, Wagner also published
experimental evidence that, cocpared with other asbestos fibers, crocidolite
froduces the most severe asbestosis in laboratory Anlmals.'-- Wagner, J.C.,

"Asbestosis {n Experimentsl Animals,” Br{t{sh Journal of Industrisl Medicire,

1963, 20, 1.

2. Ouly in occupational exposure do asbestos dust levels appear great

enough to become possible health hazards, This point s related to dosage
levels, as poiated out by Enterline and Kendrick: "Asdestos dust at levels

" to which general popuiatiéns sre exposed probably {s of little importance

fn the ctiol;gy (gausation) of disease,™ -~ Enterline, P.E. and Kendrick, M.A.,

“Asbestos Dust Exposures at Varfous levels and Mortality," Archives of Environ-

pental Health, Avgust 1967, TIn addition {avestigators vho repotrt so-called

“asbestos dod{es” {n human lungs, note that thete.findings aTe not related
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to cause of desth, or S{ndeed to any dzaecsc; The comment of Thompson and
Craves 1is tePrcsentative of those {in other sctudies: "But to convert the
scanty of very scanty bodies vhich have dexmonstrated to be present in so
pany urban dwellers to the frequency present in z minimal basal asbestocis
vould require an incresse by hundredfclds and to get a more diffuse classical
asbectosia vith pulmonary disability the multi{plying factor might well be in

many millions,* -- Thomson, J.C. and Graves, W.M., "Asbestos as an Urban Air

Contazinant,”" Archives of Pathology, May 1966,

3. So-called Yasbestos bodies" in the lung may be produced by other substances.
Cross et al,, have offe;ed experinental proof: “So-called ‘asbestos' bodies
vere produced in the lungs of hamsters injected intratracheslly with respirable
filamentous particles composed of aluminum silicate... Instcad of the t§‘=
‘asbeston’ hod}, the des{gnation ;f ferruginous body s sugpested,” -- Gross,P.,

Cralley, L.J. and deTreville, R.T.P., "'Asbestos' Bodies: Their Nonspecificizcy,”

Acerican Industris)l Hvgiene Assocfation Journal, November-December 1967, Similer

results have been reported by Davis, working at Cambridge University, England.
Davis said that hamsters were injected in the trachea and the pleura with dust
from alwsinum silicate, glass fiber, carborundum and man-made textile fiber,
"Ia both injection sites all these foreign materials produced bodies vhickh
vith the 1{ght microscope sppeared very similar to asbestos bodies. The

basic assumptf{on that agbestos like bodies can only be produced from asbestos
has proved {ncorrect,” -- Davis, J.M.G,, Cross, P. and deTreville, R.T.P.,

YAsbestos Bodies and Bioeffects -- A Detective Story,” Annual Meeting,

Industrial Hypiene Foundation, Pittsburgh, October 1967,

R
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&, One of the oubotance-.enpable of producing ferruginous bodfes in huwan
lungs is talc, vhich hes numerous industrial uses, one of the least important
being the aanqincture of talcus powder, The United States consumes annually
sbout 100,000 more tons of talec than asbestos. As for the ubf{quitous talcun
powvder, an analysis by Cralley et al., vevealed that the average drug store
product contains sbout 20 percent of respirable fibers, -- Cralley, L.J.,
Key, M.MX,, Groth, D,H., Lainhart, W.S. lndhhi‘o. R.M,, “PlLtous and Mineral

Content of Cosmetic Talcum Products,” American Industrial Hypiene Asscciaticn

Journsl, July-August 1968,

5. Grosa et al., used electron microscopy in sn effort to find chrysotile
asbestos {n 28 raniom sazples of ferruginous bodies {n city dwellers, "Chryso-
tile, vhich comprises more than 90% of the asbestos used in this country, has
8 chartacteristic electron diffraction pattern... On the basi{s of the electon
diffraction pattern, chrysotile was decisfvely excluded 2s & coastituent of
the cores of all 28 ferruginous bodies isolated from lungs of urdan duellirs
not occupationally exposed to asbestos, This exclusion {s considered highly
significant because {f the ferruginous bodies in the above c¢ity dwellers had
§een caused by the {nhalation of asbestos dusts, then some of the cores should
logically be composed of chrysotile.” -- Gross, P., deTreville, R.T,P, and
Baller, M,N,, “Pulmonary Ferruginous Bodies in City Dwellers,” Archives of

Envirorcnental Reslth, August 1969,

6. An un{nformed speculation, frequently ‘stated as {f {t were a fact, is
that the wearing of automobile brakes releases dangerous quantities of
asbestos fider into the aié. A study by Lyneh, of the U,S, Public Heslth
Service, has denonstrated that this ltatenent.it stronecus, Lynch 9ef£ormcd

ladoratory tests of automotive brake 1inings and found that normal wear

- e emgpaeim i e ;e e e
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.rcleases insignificant amounts of esbestosz fiber {nto thc air. Me concluied

that "the free fibers from brake lining wear appear to be an incomseque=nzial

-

health factor_in urban air pollution,” -- Lynch, J.R., “Braoke Lining Diccm-

position Products,” Journal of the Afr Pollution Contre] Associaticn,

7. A tize factor in asbestosis cascs {s demonctrated by the study of MeViziie
showing that clinical asbestosis takes on the average about 17 years to cevclcn,

ee McVittic, J.C., "Asbestosis in Grest Britain,' Annals N.Y, Academy of

Scicnces, December 31, 1965,

8. Selikoff et al,, reported & much highcr rate of lung cancer among asl:istices

wvorkers who smoked than among cigarccte smoliers generally, However, they

reported not one casc of lung cancer among noncmoking asbestus veilers., Thc

suthors concluded that their evidence “suggests that cxposure to asbentes doce
. «

not lead to an extremely high riczk of lung ecancer among nsusmekers.” --

Selivoff, 1.J., Hamond, E,.C, and Churg, J., "Asbestos Exposure, Sicking zrnc

Neoplasia,” Journnal of the Fmoricon Medical Assoeiatien, April €, 194C.

A 213G uplate of this study reported onc cise of luap Cincer ANOR, RORGTIINTE -
Selikoff, I. J., Hammand, E. C. and Chury, J., "lortality Zxperierces of
-

Asbestos Insulution liorliers 1947=1953," pressnted ot Internstionudl Corlerenc~

on Pnewnoconiosis, Johannesburg, South Afriéa. April-iay 19(9.

9. That dust control messures effectively reduce the inc{dence of lung

cancer among asbestos workers {s cvidenced in ths continuing study by Kno:,
Doll and Hill. These investigators studicd onc plant in the Zritish asleste:
textile f{ndustry. In 195§'zh¢ workers in th{s plant ecxhibited a high inzicdance
of lung cancer as wvas teported by Doll at that time, But in 1965, and apzin
fn 1968, subscquc;t to dust control mcasures, the incidence of lung cancer

scong these workers was approximately the same as for the general Britich

vonulation, -~ Knox, J.F,, Molmes, S,, Doll, R.S, and 1§11, I,D., "Mortality

—— e m—— a g - cee —— - DN e
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froa Lung Cancer and Other Causes Among Workers {n an Asbestos Textile Factory,"

Brit{sh Journal of Industrial Medicine, October 1968.

10. The varying prevalence of mesothelioma in the two crocidolite mining areas
of South Afrfca has prompted comment by Wright: "That something other thas,

of in addition to, asbestos plays & role {n mesothelioma formation seems
{oescapable,” «- Wright, G.W., "Asbestos and Health 4n 1969," Anerican

Reviev of Respiratory Disease, October 1969,

11, Not a single case of mesothelioma has been reported among the anthophyllice
asbestos miners of Finland, - X{viluots, R, and Meurman, L., "Results of Asbestos

Exposure in Finland," Proceeding, Internationsl Conference on Pneumoconicsis,

Johannesburg, South Africa, 1969. Primary mlligqant wesothelioma is very rare
in Canada axong all segments of the population, including the chrysotile as!:s:os
miners. -- McDonsld, A.D., Harper, A., El Attar, O.A. and McDonald, J.C.,
"Epidemiology of Primary Maligndnt Mesothelial Tumours {n Canada," Proceedines,

International Conference om Pneumoconicsis, Johannesburg, South Africa, 1969.

12. About 50 cases of mesothelioma are reported annually in Great Bricain,
== Gunter, R., Minister of Labour, Official Report to the House of Commons,

April 17, 1967,

13, Typic;l of the doudt {nvolved {n any diagnésiu of wesothelioma is the
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