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I. INTRODUCTION

The march of modern industry brought with it many previously
unsuspected health hatards to those exposed to various substances. To
achieve maximm protection to vorkers, industrial medicine has beccze
an important part of industry, & distinct branch cf medical practice,
and a function of public health authorities at all levels of governnent.
Industry has & continuing role in protecting the health and safety of
its vorksrs and the users of its products.

In the asbestos i{ndustry -- mining and fabricating -- an industrial
health hazard (s asbestosis, a recognized disesse of the lungs known to
sedicine for more than LO years. Asbestosis is discussed in scme detail
elsevhere in this brief. At this point it is important to note the
following facts:

. Modern methods of imtﬂ;l health in aines snd factories have
reduced asbestosis to the point vhere (t is no longer considered a common
health hazard for vorkers.

. Asbestosis only ococurs after prolonged and excessive occupa-
tional exposure, vhich is nov generally controlled,

. Because of its long history, the medical litersture on asbestosis
is éxtensive and both prevention and trestment are vell understood.

Recently, however, there have been Published, in medical journals
and the lay press as vell, suggestions that lung cancer may de associated
vith exposure tO esbestos.
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The implications of these suggestions are naturally of great
concern to the asbestos industry. The industry is concerned vith tre
health of its own employees -- asbestos miners and fabricating workers.
In addition, there is concern also for workers in customer industrics --
insulators and construction vorkers vho might use asbestos. Pinallv,
the suggestions involve the health of the general public, however slight
may be their exposure and hovever remote may be the possibility tha:
such exposure might lead to disease.

In the past 20 years the condition of lung cancer has received
increasing medical and public attention because the ﬁportod. mortality
from lung cancer has increased substantially in numbers. It is generally

- conceded, hovever, that at lessst part of this reported increase results
from expanded knovledge of cancer and tremendously improved disgnoutic
proc«ims, especially for lung cancer. JFurthermore, vith the greutly
improved health of the average individual, peopls are living longe~
today. The average life span in 1920 wvas 54 years; today it has increased
to about 7O years. With this increased longeavity, more people nov are
developing many more chronic, disabling diseeses than they 4did yesrs ago.
For example, fewver pecple today die at an early age from tuberculosis
or mte}ﬁr. They survive to develop chronic heart disease,
arthritis and cancer -- diseases typical of older age groups.

In any case the reported increase in lung cancer cases has

. resulted in serious and laudadble efforts to identify the cause or
causes. It {s natural and rational that all substances inhaled into
the lungs should be among prime suspects. Cigarette smoking has received
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most of the attention and blame, although general air pollution is also
considered a factor. In the search for factors that may be involvedi,
asbestos dust wvas inevitably added to the list of substances to be
studied.

Unfortunately, the tendency, particularly asong laymen, has
been to equate investigation with incrimination, and there are some
vho tend to believe a sugpect is guilty until proved innocent -- nct
innocent until proved guilty.

For example, a fev hundred years ago it vas generally believed
that maggots vere spontanecusly generated by the mf..ot the sun, and
that the sun rotated around the earth.

- A 1little over a hundred years ago it vas believed that cholera
and yellov fever were csused by the 3iasma -- Or bad air -- from svamps.

Fifty years ago pellagra vas thought to be an infectious disease.

The observations on vhich these medical beliefs vere based vere
relatively sophisticated in their time, but the conclusions were s
erronecus as the theory of the sun spinning around the earth! These theories
could not be confirmed and vere eventually disproved by experimentation
and experietite.

Suggestions associating lung cancer vith asbestos have neither
bc;‘eonﬂr-a nor disproved by experimentation, nor by sany otservaticns
of asbestos miners and fabricating vorkers. Without such support, the
subject should be regarded with scepticism at the present time.

The fact that the question has been raised, howvever, has resulted

- in increased studies t0 collect evidence necessary to make a determination

of vhat the facts are.
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ITI. WHAT IS ASEESTOS?

Any attempt to assess the effect of asbestos on health is
complicated by the fact that asbestos is not a single chemical or
physical entity. "Asbestos” is a name given to a group of minerals,
not to one particular aminersl. The two major groups of these minersls,
pyroxene asbestos and amphibole asbestos, couprise various types;
chrysotile, crocidolite, smosite, anthophyllite, tremolite, actinolite,
brucite and picrolite.

In the United States chrysotile, amosite and crocidolite are
used for different kinds of products, but chrysotile is by far the most
camon. About 95 percent of the asbestos used in this country is chrysotile,

- principally from mines {n Canada.

Each of these types of asbestos differs from the others, chemically
and physically. To add to the complgxity, there are at least five different
varieties of chrysotile, esch vith a distinect chemical composition, sc that
the product of ons Canadian mine is not identical with the product of
another Canadian nine.

In recent years soms of the vritsrs on asbestosis have become
avare that there is significance in the different types of asbestos, and
they have attempted to specify the type to vhich asbestosis victims may
have bees exposed.

Such differentiation has not been as clearly observed by those
vho theorize cn the asbestos-lung cancer association., Their vritings
tend to speak of "asbestos” generslly, ignoring the very real and

- {mportant differences among the various types and, indeed, disregarding
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the distinct possibility that the subjects of their studies may not
have been exposed to asbestos of any type vhatsoever.

Each of the three most important types of asbestos, chrysctile,
amosite and crocidolite, exhibdit distinguishing charactsristics.

. Qarysotile - By far the leading producers are Canada and
the Soviet Union. Smaller deposits are found ir Rhodesia, China und
the United States. Chrysotile, a pyroxene asbestos, occurs vhere areas
of serpentine rock have been crac<sd by earth movement and subsequently
reacted by hot volcanic vaters under intense pressure. This reac-ion
transforms the granular serpentine into fibrous chrysoﬁlc. Chea.cally,
chrysotile is & hydrous sagnesium silicate vith a positive electrical

- chargs. Because of this positive chargs chrysotile can be attacked by

acids. Commercial fibers contain sssll verying asounts of iron and
titanium. .

. Crocidolites - The bulk of the world's supply comes from
South Africs, although there are small mines in Australia. It is an
amptiibole asbestos, occurring in iron.rich sedimentary rock. Chemically,
crocidolite 1is a ferrous sodium silicate vith a negative electricsl
charge. It___:_.s characterized dy a very deep dlue color.

. Amosite - Th3 Transvaal district of South Africa is the
only place vhere amosite is found. It is a member of the amphitole
asbestos family, occcurs in the same type of rock as does crocidolite,
and has the same negative elsctrical charge. Chemically, amosite is

a ferrous magnesium silicate.
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With these basic differences it might be expected that the
three types of asbestos would vary in biological effect, and numerous
observations confirm the expectation. There seems to be broad agreement
that chrysotile, the most common type in use in the United States, is
least likely to produce asbestosis as a result of over-exposure.

WVagner experimented with all three types of asbestos
on various laboratory animals, and found that crocidolite ‘roduced the
most severe asbestosis and that smosite vas more than five times as
{rritating as chrysotile. He reported, in 1963:

"With chrysotile dust it wvas possible to produce severe lesions
in the lungs of guinea-pigs, slight fibrosis in monkeys, while no
significant effect vas observed in two rabbits. Amosite dust causes
marked asbestosis in all three kinds of animals. Lesions occur mcre
rapidly in guinea-pigs exposed to this dust than in those exposed to
chrysotile. There is an indication that the disease is progressive in
monkeys and rabbits. Similar pathology to that vhich occurred in a
nonkey exposed to chrysotile for 22 months vas observed in a monkey exposed
to amosite for four months. The impure crocidolite dust caused severe
diseast in guines-pigs, and the rats of respiratory infection among animals
exposed to this dust vas mors marked than vith the other types. .t is
possible that this may be due to the high quarts content of the dust.

“Pinally, asbestos bodies could be demonstrated in the lungs
of animals exposed to all three types of asbestos dust. These were
scanty in the animals exposed to chrysotils and usually segmented.
Only occasional fidbres were observed. In contrast to this, the asbestos
bodies in the animals that vere dusted vwith amosite were plentiful,
and segmentation vas rere; fidres were extremely numerous and far
outhusbered the bodies.”

- .

Polloving further investigation, Dr. Wagner offered an
explanation for this observation at a medical symposium {n 1965:

"A method of producing asbestos dust clouds has been devised
and an animal inhalation experiment carried out to test it... The
elimination rate of Rhodesian chrysotile has been found to be three times
greater than that of the amosite and oroeidolite, vhich suggests an
explanation for the previously observed reduced fidrogenicity of this
dust. The reason for the difference in the eiimination rute remains to
be determined.”
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At the same meeting Schepers expressed doubt vhether any

of the reported lung cancer cases claimed to be associated vith previous

asbestosis could be identified vith chrysotile exposure: .

"My first impression is that there now is less certainty that
asbestos inhalation is associated vwith pulmonary neoplasia than there
vas ten or tventy years ago. Perhaps this is dus to the greatly reduced
dust exposures. Asbestos may, after all, prove to be carcincgenic only
in overvhelming dosage. Thus the high prevaleace of neoplasia vhich vas
reported several decades ago may b. e functior of the severity cf exposure
rather than an indication of high carcinogenic potency. I suspect that
in final analysis the carcinogenicity of asbestos vill be rated as of
lov order...

"...Finally, thers is ths question of vhether inhalation of
chrysotile is associated vith neoplasia. On critically reviewvirg the
work histories of eleven cases of lung cancer in chrysotile workers,

I find that all of these had, at one time or another, also been exposed
to other forms of asbestos, mainly amosite or crocidolite. Their
predosinant exposure wvas to chrysotile, but since there is such strong

- evidence incriminating amosite as a carcinogen, the fact that tlese
men also had been exposea to amosite is disruptive of a theory of
carcinogenicity of chrysotile per se.”

The point made by all these.experts is: data that may
tend to associate one type of asbestos vith some disease cannot bdbe

assused tO apply to other types as well.
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IITI. WHAT IS ASBESTOSIS?

Asbestosis, first descrided more than LO years ago, is cie of
a class of diseases called the pr-umoconicses -- diseases vhich result
vhen excessive quantities of dust are inhaled over a long period of time.
True ubcumt; is charscterized by the presence of particles of asbestos
lodged in the lung, so that the surrounding lung tissue becomes fibrous.
Clinical symptoms are not alvays present, but ‘n its severe forw asbestosis
is accompanied by breathing difficulty and in such cases the victim may
be disabled.

Of great relevance to the alleged link between hbestosis and
lung cancer {s the fact that the diagnosis of asbestosis itself still

- is difficult. Despits undeniable evidence of the disesse and recent

extensive reporting in the medical literature, the great majority of
physicians cannot diagnose asbestosig. In relation to other disease
entities, asbestosis occurs so rarely that it is not on the teaching .
curriculum in medicsal colleges and the aversge doctor has no exposure .
to s patient vith this condition either in his treining or in his prectice.

The situation is mads more complicated Dy the fact that pnewumo-
conicses are sametimes caused by a mixture of various dusts, such as
silica, ccn.l,‘ cement or asbestos. If a lung disease patient has
teen exposed f.o-uod dust, lives in an air-polluted city and {s a
heavy smoker, hov accuretely can the specific cause of his disease de
determined?
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Much more common than asbestosis is silicosis, caused ty the
inhalation of the dusts of crystalline quartz silica (sand dust). Silicosia |
has been proved to be associated with tuberculosis. On the other hand,
all evidence to date supports the viev that there is no associstion betveen
asbestosis and tuberculosis. PMurthermore, silicosis is progressive, vhile
most medical authorities observe that asbestosis is static. The disease
gets vorse only through continued exposure to asbestos dust. !'inally,
there is a difference of opinion among scientists as to vhether the
lesion induced by asbestos in experimental animals is identica. vwith
human asbestosis or merely resesbles the human diuuc..

The difficulty of diagnosing asbestosis was pointaed ou- by

- Sander in 1955, vho cited some of the confusing symptoms and

reported the varying diagnoses made by a group of physicians i1 examining
X-ray films: ' .

"All these examples I assume represent patients vho present
themselves to their puysicians vith symptoms of dyspnes, with a history
of some exposure to asbestos dust, and with chest films of the character
I have mentioned. How easy it is to fall into the trap of a gunshot
misdiagnosis! Unless other possible causes for the x-ray changes are
considered first and a detailed past occupational history is evaluated,
along vith the character and extent of the most recent dust exposure,
snother vorker vho actually needed reassurance vill be told that his
lungs are full of asbestos dust and that he snould quit his trade!

From that point on, his symptoms usually increase to a marked legree,
and he has developed vhat to him {3 a real disability. In my experience,
such doctor-induced disability is commoner in some areas than is the
diguuty from the disease itself...

*...A number of my filme from the textile mill in North Carolina
for vhich I am ~onsultant, representing cases vhich I had classified as
‘early or first-stage asbestosis,' were called 'essentially “egative’
by a number of puysicians present vho had had long experience vith this
disease. The reverse also vas trus; snme films I had called negative
which others thought represented first-itage asbestosis. The same
41sagreement vas found vith the other rilms vhich were presented. It
vas our final conclusion that it la impossidle to clearly define &
first-stage case and that it can be called 'essentially negative' one
day and 'first stags’' the next by the same reader. This vas not nev.
It has been emphasized repeatedly .y Pendergrass, beginning in 1938."

SARCIRE
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A similar experience vas reported in 1960 by Williems end
Hugh-Jones, who took 38 X-ray films of esbestosis patients, anc
mixed in at randoa films from nine patients with other chest diseases,
and six normal chest films. The films vere then showm to two renels of
radiologists and chest specialists vho vere asked to interpret thenm.
The authors vrote:
“There vere several surprising findings in this study. One
ves the extent of the disagreemsnt between the observers in the disgnosis
of the films from the certified cases of asbestosis. These patients had
all been seen and certified by the pneumoconiosis medical panels and had
initially been selected by us as classical examples of the disease. Yet
when the same filme vere viewed in the present trial the number thought
to shov changss consistent with the diagnosis of asbestosis varied froa
3 Lo to 80% spproximately according to the observer...
“...In conclusion it is apparent, from the observers' findings
- in the group of films from other pulmonary diseases, that the radioclogical
appearances in asbestosis are by no means specific, and may be confused
vith such videly differing diseases as chronic dronchitis and emphysema,
aarcoidosis, and other pneumoconioses. Presumably if other interstitial
fibroses such as scleroderma, lymphgngitis carcinomatoss, xantbomatosis,
or beryllius granuloma had been included in this group the confusion
would have been even greater.”
Since the diagnosis of sabestosis is so often questiocnadle,
s diagnosis of asbestosis acoompanied by lung cancer must be even more
questionabls, since diagnosis of primary lung cancer is still an
uncertain art.
Another feature of asbestosis vhich casts doudt on the lung
cancer association is that most specialists obeerve that the lesiocns
of asbestosis are non-progressive. The malignant feature of cancer is
its ability to spread, vhile asbestotic fibroses are limited to the
area of the included asbestos particls.
Experisents conducted by Vorwald et al, revealed that the
fibroses produced in animals by exposure to asbestos dust do not spread

or becoms worse. The suthors said ia 1951:
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"Although in man asbestosis is a chronic disease with ciffuse
pulmonary fibrosis which requires years to develop, it is possible to
reproduce in one or more species of animal characteristic iissie changes
which are similar to the lesions of human asbestosis...

"...long asbestos fibers are essential in the prouucticn of
the peribronchiolar fibrosis; short fibers are incapable c¢f producing
this reaction...

"...The mode of action of the long a:bestos fidber in tlte
production of asbestosis is primarily mechan.cal rather than ctemical
in nature...

"...Established experimental asbestosis ceases t0O progress on
discontinuance of dust exposure.

"The experimental investigation shovs, in fact, that on
discontinuance of exposure thers vas an appreciable clearing of the mature
pulmonary lesions, dus to contraction of the fibrous tissue.”

Cross and Smith cospared the non-progressive nature of
- asbestosis with progressive silicosis, suggesting that the exp.anation
might be found in the contrast in shape between the long asbestos fiber
and the round silicon particle. Tihwmir paper, published in 1959, observed:

"In contrast %0 silicosis, asbestosis is not a progressive
disease. Basically silicosis owes its characteristic progressiveness to
the fact that silica particles depositad in one site, may be transported
by tissus fluid (generally as edema fluid) to uninvolved porticns of the
lung to initiate nev lesions. Asbestos fibers, in contrast, cannot pass
the intricate barrier presented by the lattice work of tissue f'ibers as
readily as particles of the same diameter vhich are substantially spharical.
Also, since asbestos has a very considerable solubility, dissolution of
the fibers offers s plausidle explanation for ths paucity of mineral
found in asbestotic scar tissue. DBoth of these factors prevent the
transport of significant amounts of asbestos fibers fros their site of
deposition to nev locations and therefore explain the non-progressiveness
of asbestosis.”

The cancer-csusing potential of a substance is usually tested
through animal experimentation in vhich a clear dose-time relationship
is demonstrated. Animals exposed to heavy doses of the carcinogen over
- long periods of time usually develop cancers. Those more lightly exposed --

either in time or dose -- may shov no signs of malignancies.
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There seems to be no clear or consistent dose-timo relationship
for asbestosis in humans.

Kleinfeld et al.have remariked on this lack of correlation
betwveen exposure and pulmonary disease:

“The study group cosprised 56 asbestos workers. They were
selected on the basis of having had an exposu~e to asbestos dus:, as
asbestos insulators, for 14 years or more and no previous occupitional
dust exposure...

"...In gensral, the correlation between the degree of pilmonary
function impairment and the clinical and roentgenographic findings wvas
poor for the exposed group as a vhole and no consistent correlation
could be found between the duration of exposure and lung function impairment
in this group. The lack of & good correlation between the degrie of
pulmonary function impairment and the clinical, roentgenographi:, and
environmental findings observed in the present study has also b:en reported
by Bader et al.”

50970152
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IV, WHAT IS AN "ASBESTOS BODY?"

Asbestosis i{s charscterized by the presence in the lung of
inhaled particles of asbestos. Although asbestosis is difficult to
diagnoes, in true cases of asbestosis the inhaled particles (golden
brown in color, symmestrical, club-shaped, up to 5 microns thick and
50 microns long) will form tiny tissus growvths called "asbestos bodies.”

Apart from the problem of vhat type of asbestos may comprise
any given "asbestos body,” this term has gradually been extended in use
to apply to any similar lesions found in the area of the lung vhich form
around s foreiga body. '

It is known that many cases of pneumoconiosis are of mixed
origin. Nevertheless some clinicians and pathologists vho have reported
the presence of "asbestns bodies” have not employed the necessary identifying
procedures -- chemical anslysis, gas chromatogrsphy, electron nicroscopy.
This loose identificaticn has been applied even to particles found in the
lungs of subjects vith no known exposure to asbestos whatsoever.

Cauns et al.in 1965 reported the Aifficulty of identifying
asbestos, as opposed to other particles, in a study of sutopsied human
lungs:

“The-problem of absolute identification of asbestos in asbestos
bodies is & difficult one, and to0 our knovliedge no successful histochemical

has been devised. Chemical examination of lung tissues for acid
insoluble residues yields a value for total silica that might represent
asbestos or other silicates. No chemical determinations vere done in
these cases. An attenspt vas made to identify the element silicon in
asbestos bodies (from a known case of asbestosis) by electron probe analysis.
Although iron vas resdily identified, no silicon vas encountered. The
bodies seen in talcosis are identical to those in asbestosis and are
thought to be the result of contamination vith tremolite, another

ribrous silicate. It is possidle that the bodies seen in our material
are associated vith tremolite.”

S0 (TordIy
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In a December 1965 symposium on asbestos, three experts ..scussed
the sape problem of identifying an “"astzstos body.” Vorwald stated:

“In vievw of my experimental and clinical studies of pnewo-
coniosis with special reference tO asbestos, and from the standpuint of
the clinical pathologist, looking at tissue froa post-mortem material of
the lungs, it would appear that a real problem is: vhat i3 an asbestos
fiber? It seems to me that we must perfect techniques where we can
specifically identify an asbestos fiber as asbestos, distinct frum other
fibers present in the lungs that are not asbestos.

"Let us also recognize that not all bodies that we see in the
lungs, coated or uncoated, contain an asbestos fiber. There are maay
bodies, to wvit, the graphite body, vhich is coated with ferratin and
iron, vhich 1s segmented; the bodies seen in coal-worker's pmeumcconiosis,
the bodies seen in tremolite talc worksrs. I Lave seen.the roulrux
formation of degenerated red blood corpuscles vhich, under ordinury
hematoxylin-eosin stains, often appear as seguented asbestos bodles.”

And Holt added:

"Again, sssuming that everything that looks like an asbeustos
body is an asbestos body ceems completely fallacious because in the
literature you vill find photographs of, for example, talc bodies. The
center is not black. I supposs that if there is a talc hazard this must
be one of the most serious ones decsuse every voman vhen she powdiers her
nose, inhales very largs concentrations of talc and I should be rxtremely
surprised {f there were not tale bodies in the lungs of women in dgeneral.”

The criticisa of Schepers was directed at recent studies which
have been given attention in the lay press:

"1 a@ frankly astonished at the facility vith vhich asbeutos bodies
have been recovered from lungs at Cape Town end at Miami, since it has
sluays been difficult to demoastrate asbestos in lungs that have been
long and thoroughly exposed to the dust and that aight even have vell-
established pulmonary fidrosis. I believe I am Quoting correctly the
consensus of experience of pathologists in the U,3.A. that the findings
of asbestos bodies is both rare and, in diseased lung tissue, alvays
significant. The superabundance of cases in Caps Town and Miami therefore
1s a_mystery. The suggestion that this may be the result of abrasion of
automobils brakes does not correlate vith the prevalence of automobiles
or locsl driving hadits. There are more automobile brakes abraded per
linesr mile in Nev York City than in either Cape Town or Miami. If this
is the factor, I am sure Drs. Selikoff and Churg and other pathnlogists

- would have long since reported on this phencmenon. For the time being,
and despite this interesting presentation by Dr. Thomson, I am obliged
t0 continue “0 believe that the prevalence of asbestos bodies (s &

coolF0(5H
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function of occupational exposure to asbestos dust. I have exanined
hundreds of lungs of persons vho never ave been employed in aatestos
industries and none of these has shown asbestos bodies. Likewi:e I have
examined the lungs of thousands of experimental control animals who
breathed the same air as do the human residents in normal citles. Axatn,
asbestos bodies have never been detected in a 1ingle mouse, rat, ramater,
Zuinea pig, rabbit, cat, dog or monkey, unless such an anisal rad previcusly
been deliberately exposed to respirable asbestos duast. When | ese my first
unexposed subject with asbestos bodies, I sha.l of course revise wy
sceptlicism.”

Because of the presence of other materials in the air vcday,

Cross suggested in 1966 that the term “asbestos body"” shouid ro loager

be used:

"The pressing question today is the following one: Are r-ere
materials other than asbestos, that are of filamentous character aud menu-
factured today, that are part of ambient urban air, and that will
stimulate alveolar phagocytes to produce asbestos bodies? The.e uwaicrials
could probably be classed mostly as Dlastics and would, most likely, have
one important featurs in ccamon, namely a biologic 'inertness.’'...

"Because of the present uncertainty regarding tha specificity of
the asbestos body, the term 'ferritin' body was suggested. This tern wvas
criticized because the composition of ferritin has not been adequately
charecterized. Perhape the use of the term 'ferruginous’ body wi.l serve
the purpose until it can be showa that these structures are 2pecii’* for
astestos fibers."
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V. WHAT IS AN "ASBESTOS WORKER?"

The opinion of Schepers is that the "prevalence of asbestos bodies

is a function of the occupational exposure to asbestos dust.” Obviously

asbestos miners and workers in asbestos fabricating plants fit this category.

It might be assumed that an "Asbestos Worker,"” the name applied

to a member of the Internmational Association of Heat and Frost Insulators

and Asbestos Workers, is also occupationally exposed to asbestcs dust.

This may be true in some cases, but it is not categorically true.

Members of the so-called "Asbestos Workers" Union vork with a

vide variety of materials including different types of asbestos. Certain

insulating materials contain amosite fiber and s magnesium silicate base;

others contain s mixture of smosite and chrysotile (iber; still other

insulating materials contain a mixture of these two fibers vith calcined

diatomaceous earth vhich contains & fair percentage of cristobalite. Tn
recent years fiber glass has competed with roek wool and rock cork. Sirce

vorkers tend to specialize in the installation of certain materials, it

is possible that many "asbestos workers” have never been in contact vith

any type of asbestcs fiber vhatscever.

Most. . reports linking asbestos to lung cancer have been based

on studies sade among these "asbestos workers,” wvho install various

rooling and i{nsulating materials. And in only & minority of lung cancer

cases has there been reported concurrent findings of “asbestosis” or

“agbestos bodies" in the lungs.
The comment of Isselbacher et al., made in 1953, still applies

today:

"Pev reported cases of lung cancer related to industrial asbestos
exposures provide data on the character and quantity of dust exposure.
T™hio is & serious deficit in exact study of etiologic correlation.”

—

Qas(T70 156G
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VI. THE HEALTH OF ASBESTOS MINERS AND PABRICATING PLANT EMPLOYEES

So far as is known, employees oI asbestos fabricating plants in
the United States, with & positive exposure to asbestos, and a positive
tendency to develop asbestosis, are no more likely to develop lung cancer
than the general population.

Lanza commentad in 1952:

"e..a88 some of the mines and fabricating plants have te2n
working extensively for over thirty years, it would seem that if caacer
vas a frequent complication of exposure to asbestos dust, this fact
would have become evident long ago, especially as the medical -iper-
vision of asbestos workers is both thorough and comprehensive.”

Although no definitive study of the health of American asbestcs
factory workers has been published as yet, such & study is nov oceing
carried out by the U.S. Public Health Service.

The health of Canadian asbestos miners, however, has te:n studied,
and the results shov that the lung e.lncor rate among these workars is not
significantly higher than asong the general population. The study vas
published {n 1958 by Brsun and Truan:

“According to the findings in this study, the mortality rate
from lung cancer does not appear to increase vith length of exposure or
vith degree of exposure, & fact vhich presents strong evidence igainst
the carcinogenicity of asbestos.

“Comparison of the experience among the asbestos miners vith
that of various segeents of the unexposed, comparsble population shovs
that .the obssrved number of deaths asong the miners is not significantly
greater than the expected number. The rete for proved cases among the
asbestos miners (29.3 per 100,000) compares vell vith the rate of 22.5
per 100,000 for the rest of the Province, and 20.8 per 100,000 for adult
males throughout the Dominion of Canada...

*...0n the basis of vhat are believed to be complete and reliable
data, it seems fair to conclude that the asbestos miners in the Province

of Quebec do not have a significantly higher death rate froa lung cancer
than o comparable segments of the general population.

Oae (To 1S 7
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3 4
i "Furthermore, the death rate from lung cancer in the nreas
contiguous to the asbestos operations is comparable to that .. areas
wvidely scattered throughout the Province of Quebec and {s 1o r than
in some urbanized areas vithin the Province.”
o {

oeg (705 Y
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CHEMICAL, PHYSTCAL AND BIOLOGICAL TESTS WITH ASBESTCS

In an effort to identify known carcinogens, all type: of asbestos
have teen subjected to exhaustive chemical analyses. Minute traces of
wine sunpect subatunces have been found, but in such 1arinitesimul
quantity that no significance La attributed to them by scientist.
atudying the question,

fn 1956 ldblatt and Goldblatt commented na the tact trat
tne ota%istica. observations on vhich the asbestos-lung :cncae: theory ts
based are not supported by cheamical or bilological experimenta’ lon. The

authocd said:

"But at no stage in all these impressive researchey wa. ny clue
obtained which might have offered any suppcrt to0 the possibility that
asbestos could act as a carcinogen. There is no reliable criterio: by
vhich one can anticipats carcinogenicity and, as is well known, re.atively
minut2 cnanges in the structure of a chemical carcinogen are tufticie~nt
to diminish or eliminate carcinogenic action.

"If asbestos is indesed to be regarded as a carcinogen, the need
13 feit to demonstrats some property vhich can be regarded as :omething
more than i{nertness.” .

At the 1965 Sympoeium Schepers reported the results of
unimal experinentation. His work shows that chrysotile astestos . netther
carcinogenic of itself in rats, nor does it promote the effect of a known
carcinogen, beryllius, vhen that substance is administered with asbestos.
Satid Scherers:

“In & study completed a fev years ago at Seranac lake, ve
proceaded as follove. We used laboratory bred aldino rats, waich, in
previcus experiments wvith deryllium sulfate, dYeryllium oxide and berylliua
fluoride, had yielded sbundant pulsonary carcinomata. (See Progress in
Tumor Research, Karger, Basle, 1962.) Two groups of rats vere started
respectively on sxposures to chrysotils dust and beryllium sulfate dust.

A third group served as an undosed control. After six months of exposure
the beryllium group was split into two halves. One group continued in

the beryilium environment. Another group vas nov exposed to chrysotile
dust rur six months. The original chrysotile group vas dealt vith in
tdentical manner, i{.e. one half vas continued on chrysotile and the

other half transferred to beryllium expogure. All exposures vere
terminated ufter ¢ year. The prevalence of pulmonary neoplasia vas
Ltatiaticully contrasted for each group. In eesence the fnlloving
wAs Foind -
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Group l. Undosed controls: No neoplasia.

Group 2. Chrysotile exposure only: No neoplasia

Group 3. DBeryllium exposure only: About 1/k of the
animals developed pulmonary neoplasia.

Group 4. Beryllium followed by chrysotile: About
1/5 developed pulmonary neoplasia.

Group 5. Chrysotile followed by beryllium. About
1/10 developed pulmonary neoplasia.

"One may infer the following from this experiment:

“a. The animal species is normally not pulmonary car:inoma prone,
but possesses & latent potential toward necnlasis vhen adsquaiely challenged.

"b. Beryllium sulfate is a potent -arcinogen vhen in.ialed for
six or more months &t a daily aerosol concentration of 12 gamae per cubic
foot of air.

"e. Chrysotile evinced no carcinogsnic potential in zhis animal
species.

"d. Chrysotils did not act as a co-carcinogen with beryllium
sulfate.

“e. The lower incidence of neoplassata in Groups 4 and § does
not necessarily isply that chrysotile acts as an anti-carcinogen, but may
perhaps be explained by the lesser exposure period to the beryllius and

- the shorter available induction time for pulsonary carcinogenesis.”

Dr. Schepers had previocusly commented sceptically on =he reports
of “"asbestos bodies" found in the lungs of persons vith no hi:itory of exposure,
and had discounted the theory that automobile brakes might release harmful
quantities of asbestos dust into the air.

Dr. Kenneth W. Smith, medical director, Johns-Manville
Corporation, presented the results of tests vhich disprowve this theory:

“In our Research Center ve are continually testing our drake linings

those of other companies on various types of automobiles and trucks.

ve first heard of the supposed association of the disintegration of
the brake lining vith the asbestos bodies in lung Juice, ve immediately

of pilling the vheels off these test automobiles and

{ examining the braks lining dust. Various samples vere examined after

5,000 miles of driving, 10,000, 15,000 miles, etc. There wvas ample dust

for examination, but in not one of these samples of cur owa nanufacture,

or samples of brake lining made by other manufacturers in this country,

l - could ve identify & chrysotile fidber. As far as we are concerned it is

%
|

impossible for any of our type brake lining, manufactured in this country,
to disintegrate and liberate chrysotile asbestos fibers vhich can be inhaled
to form asbestos bodies. This is quite understandable because chrysotile
asbestos fidber disintegrates vhen exposed to the tremendous heat created

by the friction of the brake drum on the brake lining material.”

608 (T0HGO
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VIII. SUMMARY

The theory that lung cancer is caused by exposure to asbestos
has not been proved and should be regarded with scepticism at the present
time. The following facts tend to cast doubt on the theory:

1. Asbestos is not one tubntan.cc but many substances, differing
in chemical and physical composition.

2. A recognized disesse of the lunis, asbestosis 1is :0on-progressive
and has no clear dose-time relationship.

3. Asbestosis is difficult to diagnose and is frequently confused
vith other diseases caused by dust inhalation.

L, It tis not-coru.tn that so-called “ssbestos bodies” sometioes
found in lung cancer victims are actually asbestos; many other substances
cause similar lesions.

S. In the United States nd Canada, occupational groups heavily
exposed to asbestos dust, such as miners and fabricating plant vorkers,
have no significantly different rate of lung cancer than is found in
the gsneral population.

6. The so-called "asbestos vorkers” in the insulating and building
trades vork vith s variety of 4ifferent materials, vhich may or msay not
include asbestos. In any case they are exposed to various types of dust,
and for the most part their potential exposure to asbestos dust is
certainly soderate compared to that of miners or asbestos fadricating
plant employees.

7. Only a very small part of the population is cccupationally
exposed to asbestos. There can be no possidle correlation between this

exposure and the reported increass in lung cancer cases in recent years.

OQoa(To(l !
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