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I. TINTRODUCTION

The march of modern industry brought with it many previously
unsuspected health hazards to those expose?! to various substances. To
achieve maximum protection to workers, industrial melicine has become
an important part of industry, a distinct branch of medical practice,
and a function of public health suthoritiesz at all levels of government.
Industry has a continuing role in protecting the health and safety of
its workers and the users of its products.

In the asbestos industry -- mining and fabricating -- an industrial
health hazard is asbestosis, & recognized disease of the lungs known to

e medicine for more than LO years. Asbestos!c is discussed in some detail
elsewhere in this brief. At this point it i3 important to note the
following facts:

. Modern methods of industrial health in mines and factories have
reduced asbestosis to the point where it is no longer considered a common
health hazard for workers.

. Asbestosis only occurs after prclcnged and excessive occupa-

tional exposure, which is now generally controlled.

. Because of its long history, the medical literature on asbestosis
is extensive and both prevention and treatment are well understood.
Recently, however, there have been published, in medical Journals

and the lay press as well, suggestions thet lung cancer may be associated

with exposure to asbestos.
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The implications of these suggesti~ns are naturally of great

concern to the asbestos industry. The industry is concerned with the

health of its own employees -- asbestos niners and fabricating workers.
In addition, there is concern also for workers in customer industries -
insulators and construction workers who might use asbestos. Finally,
the suggestions involve the health of the general public, however slight
may be their exposure and however remote mny be the possibility that
such exposure might lead to disease.

In the past 20 years the conditicn of lung cancer has received
increasing medical and public attention tecause the reported mortality
from lung cancer has increased substantially in numbers. It is generally
conceded, however, that at least part of this reported increase results
from expanded knowledge of cancer and tremendously improved diagnostic
procedures, especially for lung cancer. Furthermore, with the greatly
improved health of the average individual, people are living longer
today. The average life span i. 1920 wac "W years; today it has increased
to about 70 years. With this increased longevity, more people now are
developing many more chronic, disabling diceases than they did years ago.
For example, fewer people today die at an rarly age from tuberculosis

or rheumatic fever. 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 laudable efforts to identify the cause or

iy causes. It is natural and rational that all substances inhaled into

the lungs should be among prime suspects. Cilgarette smoking has received

Position Paper on the Health Aspects of Asbestos (1966)

ACL Doc 25452 - Page 4 of 23 Published by AsbestosClaims.Law

asbestosclaims.law/library/25452/4


https://asbestosclaims.law/library/25452/4

most of the attention and blame, although general air pollution is also
considered a factor. In the search for frctors that may be involved,
asbestos dust was inevitably added to th= list of substances to be
studied.

Unfortunately, the tendency, particularly among laymen, has
been to equate investigation with incrimination, and there are some
who tend to believe a suspect ls guilty until proved innocent -- not
innocent until proved guilty.

For example, a few hundred years ago it was generally believed
that maggots were spontaneously generated by the heat of the sun, and
| that the sun rotated around the earth.

A little over a hundred years agn it was believed that cholera H
and yellow fever were caused by the miasma -- or bad air -- from swamps. |
l Fifty years ago pellagra was thourht to be an infectious disease.

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

Suggestions associating lung can~er with asbestos have neither

1 been confirmed nor disproved by experimentation, nor by many observations
of asbestos miners and fabricating workers. Without such support, the
subject should be regarded with scepticism at the present time.

The fact that the question has been raised, however, has resulted H

in increased studies to collect evidence necessary to make a determination |

of what the facts are. . |
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II. WHAT IS ASBESTOS? -

\
|
l Any attempt to assess the effect of asbestos on health is
) complicated by the fact that asbestos 1s not a single chemical or
r physical entity. "Asbestos" is a name given to a group of minerals,
not to one particular mineral. The two mnjor groups of these minerals,
pyroxene asbestos and amphibole asbestos, comprise various types;
chrysotile, crocidolite, amosite, anthophy!lite, tremolite, actinolite,
brucite and picrolite.
In the United States chrysotile, mamosite and crocidolite are
used for different kinds of products, but chrysotile is by far the most
i common. About 95 percent of the asbestos used in this country is chrysotile,
principally from mines in Canada.
Each of these types of asbestos differs from the others, chemically
and physically. To add to the complexity, there are at least five different
varieties of chrysotile, each with a distinct chemical composition, so that

the product of one Canadian mine is not identical with the product of

| another Canadian mine.
‘ In recent years some of the writers on asbestosis have become
aware that there is significance in the different types of asbestos, and
they have attempted to specify the type to which asbestosis victims may
have been exposed.

Such differentiation has not been ns clearly observed by those
who theorize on the asbestos-lung cancer association. Their writings

tend to speak of "asbestos" generally, ignoring the very real and

important 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 vwhatsoever.

Each of the three most important t-pes of asbestos, chrysotile,
amosite and crocidolite, exhibit distingu!lching characteristics.

. Chrysotile - By far the leading producers are Canada and
the Soviet Union. Smaller deposits are found in Rhodesia, China and
the United States. Chrysotile, a pyroxene asbestos, occurs where areas
of serpentine rock have been cracked by rarth movement and subsequently
reacted by hot volcanic waters under intense Pressure. This reaction
transforms the granular serpentine into {ibrous chrysotile., Chemically,
chrysotile is a hydrous magnesium silicate with a positive electrical
charge. Because of this positive charge chrysotile ‘can be attacked by
acids. Commercial fibers contain small varying amounts of iron and

titanium.

+ Crocidolite - The bulk of the vorld's supply comes from

South Africa, although there are small mincs in Australia. It is an

amphibole asbestos, cccurring in iron-rich sedimentary rock. Chemically,

crocidolite is a ferrous sodium silicate with a negative electrical
charge. It is characterized by a very decp blue color.

, . Amosite - The Transvaal district of South Africa is the

E only place where amosite is found. It ie a member of the amphibole

| asbestos family, occurs in the same type of rock as does crocidolite,

and has the same negative electrical charge. Chemically, amosite is

a ferrous magnesium silicate.
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With these basic differences it misht be expected that the \
three types of asbestos would vary in binlogical effect, and numerous '
observations confirm the expectation. Thrre 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.

|
Wagner experimented with all three types of asbestos 1
on various laboratory animals, and found that crocidolite ‘roduced the

most severe asbestosis and that amosite wss more than five times as
irritating as chrysotile. He reported, in 1963:

"With chrysotile dust it was possible to produce severe lesicns ‘
in the lungs of guinea-pigs, slight fibrocis in monkeys, while no
significant effect was observed in two rabbits., Amosite dust causes
marked asbestosis in all three kinds of animals. Lesions occur more

(\ 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 '~ that which occurred in a
monkey exposed to chrysotile for 22 month: was observed in a monkey exposed
to amosite for four months. The impure crocidolite dust caused severe

: disease in guinea-pigs, and the rate of respiratory infection among animals

exposed to this dust was more marked than with the other types. 1t is
possible that this may be due to the high quartz content of the dust.

"Finally, asbestos bodies could !¢ demonstrated in the lungs
of animals exposed to all three types of asbestos dust. These were
scanty in the animals exposed to chrysotile and usually segmented.
Only occasional fibres were observed. In contrast to this, the asbestos
bodies in the animals that were dusted with amosite wvere plentiful,
and segmentation was rare; fibres were extremely numerous and far
outnumbered the bodies."

w Following further investigation, Dr. Wagner offered an

explanation for this observation at a medical symposium in 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 crocidolite, which suggests an
(N explanation for the previously observed roduced fibrogenicity of this

dust. The reason for the difference in the etimination rate remains to
be determined."
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Much mose common than asbestosis is silicosis, caused by the
inhalation of the dusts of crystalline quartz silica (sand dust). Silicosis
has been proved to be associated with tulcrculosis. On the other hand,

all evidence fo date supports the view tlint there is no association between

asbestosis and tuberculosis. Furthermor-, silicosis is progressive, while
| most medical authorities observe that asbtestosis is static. The disease
‘ gets worse only through continued exposu': to asbestos dust. Finally,
there is a difference of opinioc:. among scientists as to whether the
lesion induced by asbestos in experimentz! animals is identical with
human asbestosis or merely resembles the human disease,

The difficulty of diagnusing asbestosis was pointed out by
Sander in 1955, who cited some of the confusing symptoms and

reported the varying diagnoses made by a ¢roup of physicians in examining

X-ray films:

| "All these examples I assume represent patients who present
themselves to their phyeiclans with symptoms of dyspnea, with a history
of some exposurc to asbestos dust, and wilh chest films of the character
I have mentioned. How easy it is to fall into the trap of a gunshot
misdiamnosis! Unless other possible causcs for the x-ray changes are
considered first and a detailed pasi occupational history is evaluated,
along with the character and extent of the most recent dust exposure,
another worker who actually needed reassurance will 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 degree,

and he has developed what to him is a renl disability. In my experience,

such doctor-induced disability is common~» in some areas than is the

] disability from the disease itself...

"...A number of my films from the textile mill in North Carolina
for which I am ~onsultant, representing cnses vhich I had classified as
‘early or first-stage asbestosis,' were ~sllea 'essentially 71egative’
by a number of puysicians present who ha! had long experience with this
disease. The reverse also was true; somo {ilms I had called negative

(’“ which others thought represented first-stage asbestosis. The same ‘
disagreement was found with the other riims which were presented. It
was our firal conclusion that it is imporsible to clearly define a \
first-stage case and that it can be called 'essentially negative' one .
day and 'first stage' the next by the same reader. This was not new.
It has been emphasized repeatedly by Penlergrass, beginning in 1938."
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A similar experience was reported in 1960 by Williams and
Hugh-Jones, who took 38 X-ray films of asbecstosis patients, and
mixed in at random films from nine patients with other chest diseases 3
and six normal chest films. The films were then shown to two panels of

radiologists and chest specialists who were asked to interpret them.

| The authors wrote:

"There were several surprising findings in this study. One

was the extent of the disagreement betwecn the observers in the diagnosis
of the films from the certified cases of acbestosis. These patients had
all been seen and certified by the pneumcconiosis medical panels and had
initially been selected by us as classicnl examples of the disease. Yet
when the same films were viewed in the precent trial the number thought
to show changes consistent with the diagnosis of asbestosis varied from
40 to 80% approximately according to the ohserver...

~ "+..In conclusion it is apparent, from the observers' findings
in the group of films from other pulmonary diseases, that the radiological
appearances in asbestosis are by no means specific, and may be confused
with such widely differing diseases as chronic bronchitis and emphysema,
sarcoidosis, and other pneumoconioses. Tregumably if other interstitial
fibroses such as scleroderma, lymphangitir carcinomatosa, xanthomatosis,
or beryllium granuloma had been included in this group the confusion
would have been even greater.,"

Since the diagnosis of asbestosir (s so often questionable,
a diagnosis of asbestosis accompanied by lung cancer must be even more
questionable, since diagnosis of primary lung cancer is still an
uncertain ait.

Another feature of asbestosis which casts doubt on the lung

¥ canceir association is that most specialists observe that the lesions

of asbestosis are non-progressive. The malignant feature of cancer is ‘

its ability to spread, while asbestotic flbroses are limited to the

area of the included asbestos particle,
Experiments conducted by Vorwald ~% al, revealed that the

fibroses produced in animals Ly -vposure to asbestos dust do not spread

or become worse. The authors said in 1951:
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"Although in man asbestosis is a chronic disease with diffuse
pulmonary fidbrosis which requires years to develop, it is possible to

reproduce in one or more species of animal characteristic tissue changes
which are similar to the lesions of human asbestosis...

“...long asbestos fibers are esecntial in the production of

| the peribronchiolar fibrosis; short fibers are incapable of producing
this reaction...

production of asbestosis is primarily me-hanical rather than chemicel

l
|
\
|
|
"...The mode of action of the long asbestos fiber in the l
in nature...

\
",..Established experimental asbectosis ceases to progress on |
discontinuance of dust exposure. |
|

|

"The experimental investigation shows, in fact, that on :
discontinuance of exposure there was an nppreciable clearing of the mature
pulmenary lesions, due to contraction of the fibrous tissue.”

Gross and Smith compared the non-progressive nature of
asbestosis with progressive silicosis, suggesting that the explanation
might be found in tlie contrast in shape between the long asbestos fiber

and the round silicon particle. Their paper, published in 1959, observed:

"In contrast to silicosis, asbestosis is not a progressive |

| disease. Basically silicosis owes its characteristic progressiveness to

| the fact that silica particles deposited in one site » may be transported
by tissue fluid (generally as edema fluid) to uninvolved portions of the
lung to initiate new lesions. Asbestos fibers, in contrast, cannot pass
the intricate barrier presented by the lattice work of tissue fibers as
readily as particles of the same diameter which are substantially spherical.

‘ Also, since asbestos has a very considerahle solubility, dissolution of

| the fibers offers a plausible explanation for the paucity of mineral

i found in asbestotic scar tissue. Both of these factors prevent the

| transport of significant amounts of asbestos fibers from their site of

deposition to new locations and therefor: 2Xxplain the non-progressiveness
of asbestosis.”

|
|
|
The cancer-causing potential of a substance is usually tested |
through animal experimentation in which = clear dose-time relationship ‘
r 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 show no signs of malignancies. ' 1
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TIV. WHAT IS AN "ASFESTOS BODY?" -

Asbestosis is characterized by the presence in the lung of
inhaled particles of asbestos. Although nnbestosis is difficult to

disgnose, in true cases of asbestosis th: inhaled particles (golden

brown in color, symmetrical, club-shaped, up to 5 microns thick and
20 microns long) will form tiny tissue growthe celled “"asbestos bodies."
Apart from the problem of what tvpe of asbestos may comprise
any given "asbestos body," this term has rradually been extended in use
to apply to any similar lesions found in ‘he area of the lung which form
around a foreign body.
‘ It is known that many cases of pneumoconiosis are of mixed
\ origin. Nevertheless some clinicians ani pathologists who have reported
' the presence of "asbestos bodies” have not employed the necessary identifying
’ procedures -~- chemical analysis, gas chrenatography, electron nicroscopy.
|
I This loose identification has been applicd even to particles found in the
lungs of subjects with no kno'm exposure to asbestos whatsocever.
Cauna et al.in 1965 reported the difficulty of identifying
l asbestos, as opposed to other particles, in a study of autopsied human
| lungs:

"The problem of absolute identifi-ntion of asbestos in asbestos
bodies is a difficult one, and to our knuwiedge no successful histochemical
procedure lias been devised. Chemical examination of lung tissues for acid
insoluble residues yields a value for totsl silica that might represent
asbestos or other silicates. No chemical determinations were done in
these cases. An attempt was made to identify the element silicon in
asbestos bodies (from a known case of astestosis) by electron probe analysis.
Although iron was readily identified, no silicon was encountered. The
bodies seen in talcosis are identical to those in asbestosis and are

! "“ thought to be the result of contamination with tremolite, another

fibrous silicate. It is possible that the bodies seen in our material
are associated with tremolite,"
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In a December 1965 symposium on aslestos, three experts discussed
|
the same problem of identifying an “ast.sten body." Vorwald stated: ‘
|

"In view of my experimental and c!lnical studies of pnewno-
confosis wilh special reference to asbestos, and from the standpoint of
the clinieal pathologist, looking at tissuc from post-mortem material of
the lungs, it would appear that a real protlem is: what is an asbestos
fiber? It seems to me that we must perfec! techniques where we can
f specifically identily an asbestos fiber as asbestos, distinet from other
fibers present in the lungs that are not n:blestos.

"Let us also recognize that not a!! bodies that we see in the |
lungs, coated or uncoated, contain an asbestos fiber. There are many ‘
bodies, to wit, the graphite body, which i¢ coated with ferratin and ‘
iron, which is segmented; the bodies seen in coal-worker's pneumoconiosis, |
the bodies seen In tremolite talc workers. I have seen the rouleux |
formation of degenerated red blood corpusrics vhich, under ordinary |
hematoxylin-eosin stains, often appear as segmented asbestos bodies.”

’F\ And Holt added:

"Again, assuming that everything that looks like an asbestos
body is an asbestos body seems completely fnllacious because in the
literature you will find photographs of, for example, talc bodies. The
center is not black. I suppose that if there is a talc hazard this must
be one of the most serious ones because every woman when she powders her
nose, inhales very large concentrations of tale and I should be extremely
surprised if there were not talec bodies in the lungs of women in general.”

The eriticism of Schepers was directed at recent studiez which

have been given attention in the lay press

"I am frankly astonished at the facility with which asbestos bodies
have been recovered from lungs at Cape To«u and at Miami, since it has
always been difficult to demonstrate asbestos in lungs that have been

| long and thoroughly exposed to the dust arnd that might even have well-
established pulmonary fibrosis. I believe T am quoting correctly the
consensus of experience of pathologists in the U.5.A. that the findings
of asbestos bodies is both rare and, in dl-cased lung tissue, always
significant. The superabundance of cases in Cape Town and Miami therefore
is a mystery. The suggestion that this may be the result of abrasion of
automoblle brakes does not correlate with the prevalence of automobiles
' or local driving habits. There are more automobile brakes abraded per
linear mile in New York City than in either Cape Town or Miami. If this
[" is the factor, I am sure Drs. Selikoff ani Churg and other pathologists
would have long since reported on this phenomenon. For the time being,
‘ and despite this interesting presentation !y Dr, Thomson, I am obliged
: to continue to believe that the prevalence of asbestos bodies is a
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V. WHAT IS AN "ASPESTOS 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 "Asbcstos Worker," the name applied
to a member of the International Associetion of Heat and Frost Insulators
and Asbestos Workers, is also occupationally exposed to asbestos dust.
This may be true in some cases, but it is not categorically true.

Members of the so-called "Asbestns Workers" Union work with a
wide variety of materials including different types of asbestos. Certain
insulating materials contain amosite fiber and a magnesium silicate base;
others contain a mixture of amosite and ~hrysotile fiber; still other
insulating materials contain a mixture of these two fibers with calcined
diatomaceous earth which contains a fair percentage of cristobalite. Tn
recent years fiber glass has competed with rock wool and rock cork. Since
workers tend to specialize in the installation of certain materials, it

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

% any type of asbestos fiber whatsocever.
Most reports linking asbestos to lung cancer have been based
on studies made among these "asbestos workers," who install various
roofing and insulating materials. And in only a minority of lung cancer
cases has there been reported concurrent findings of "asbestosis" or
"asbestos bodies" in the lungs.

The comment of lsselbacher et al., made in 1953, still applies
today:

"Few reported cases of lung cancer related to industrial asbestos
exposures provide data on the character and quantity of dust exposure
This is a serious deficit in exact study ~f etiologic correlation."
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VI. THE HEALTH OF ASBESTOS MINERS AN!) FABRICATING PLANT EMPLOYEES

So far as is known, employees o1 4:bestos fabricating plants in
the United States, with a positive exposur: Lo asbestos, and a positive

h tendency to develop asbestosis, are no mer likely to develop lung cancer

than the general population.

"...as some of the mines and fabricating plants have been
working extensively for over thirty years, it would seem that if cancer
was a frequent complication of exposure to asbestes dust, this fact

| would have become evident long ago, especiclly as the medical ~uper-
’ vision of asbestos workers is both thoroupii and comprehensive.” -
|

i Lanza commented in 1952:
|
|
|

Although no definitive study of the health of American asbestos
- factory workers has been published as yet, such a study is now being
carried out by the U.S. Public Health Service.
The health of Canadian asbestos miners, however, has been studied,

and the results show that the lung cancer rate among these workers is not

significantly higher than among the general population. The study was
published in 1958 by Braun and Truan:

: "According to the findings in thi: study, the mortality rate
from lung cancer does not appear to increace with length of exposure or
with degree of exposure, a fact which presents strong evidence against

the carcinogevicity of asbestos.

"Comparison of the experience amons the asbestos miners with
that of various segments of the unexposed, comparable population zhows
that the observed number of deaths among the miners is not significarcly
greater than the expected number. The rate for proved cases among che
asbestos miners (25.3 per 100,000) compares well with 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 what are belivved to be complete and reliable
f'\ data, it seems fair to conclude that the asbestos miners in the Province
of Quebec do not have a significantly higler death rate from lung cancer

than do comparable segments of the general population.

-

Position Paper on the Health Aspects of Asbestos (1966) Published by AsbestosClaims.Law
ACL Doc 25452 - Page 19 of 23 asbestosclaims.law/library/25452/19


https://asbestosclaims.law/library/25452/19

Position Paper on the Health Aspects of Asbestos (1966) Published by AsbestosClaims.Law
ACL Doc 25452 - Page 20 of 23 asbestosclaims.law/library/25452/20



https://asbestosclaims.law/library/25452/20

VI{. CHMEMICAL, PHYSICAL AND BIO!' 'ICAL TESTS WIiTH ASBESTOS

“— e
In an effort to identify known ca)r inogens, all types of asbestos

have been subjected to exhaustive chemical rnalyses. Minute traces of
some cuspect substances have been found, 'at in such infinitesimal
quacbaty thal po significance is altribut: § Lo them by scientiet
studying the gueplion.

In 1956 ldblatt and Goldblatt cimented ou the fact that
the ptatia! leas observations on which the n o .bestoa luag cancer theory is
based are not supported by chemical or bii!lnglcal experimentation. The
aulhors said:

"Bal at no stage in all these impreszive researches was :ny clue
obtaived which might have offered any support Lo the possibility that
acbestos could act a2 a carcinogen. There is no reliable criterio’ by
which one can anticipate carcinogenicity =rd, as is well known, re.atively

"o minut:: changes i1n the structure of a chemical carcinogen are sufficient
to diminish or eliminate carcinogenic actinu.

"1f asbestos is indeed to be regardcd as a carcinogen, the need

is felt tn demorctrate some property which ran be regarded as =omething
more than insrtness "

AL the 1965 Symposium Schepers rejorted the results of
snimal experimentation. His work shows tha! chrysotile asbestos neither
arcivagenic of itsell in rats, nor does it promote the effect of a known

carcinogen, beryilium, when that substance !s administered with asbestos.

Hald Schepers:

"y

lu a ¢tudy completed a few years -0 at Ssranac Lake, we
procecded as foliows., We uzed laboratory tred albino rat-, which, in
previous experiments with beryllium sulfals , beryllium oxide and beryllium
fluoride, had yielded abundant puimonary nrcinomata. (See Progrezs in
Pumor Kezearch, Karger, Basle, 1962.) Two groups of rate were started
respectively on exposures to chrysotile du.t and beryllium sulfate dust. \
A third group served as an undosed control  After six months of exposure ‘
the beryllium group was split into two hal!ves. One group continued in
the beryllium euvironment, Another group +4s now exposed to chrysotile

P dust tor six monthe. The original chryso!ile group was dealt with in
identical manner, i.e. one half was continued on chrysotile and the
other half transferred to beryllium exposur=s. All exposures were
terminated after a year. The prevalence «f pulmonary neoplasia was
statistically contrasted for each group. In essence the following

was fourd:
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Group 1. Undosed controls: No renplasia.

Group 2. Chrysotile exposure only: No neoplasia

Group 3. Beryllium exposure only: About 1/L4 of the
animals developed pulm nary neoplasia.

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

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

"One may infer the following from this experiment:

"a. The animal species is normally not pulmonary carcinome prone,
but possesses a latent potential toward nenplasia when adequately challenged.
"b. Beryllium sulfate is a potent carcinogen when inhaled for
six or more months at a daily aerosol concentration of 12 gamma per cubic

foot of air.

"c. Chrysotile evinced no carcincsenic potential in this animal
species,

"d. Chrysotile did nmot act as a ~o-carcinogen with beryllium
sulfate.

"

Dr. Schepers had previously commented sceptically on the reports
of "asbestos bodies" found in the lungs of persons with no history 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 which disprove this theory:

e. The lower incidence of neoplasmata in Groups 4 and 5 does
not necessarily imply that chrysotile ac's as an anti-carcinogen, but may
perhaps be explained by the lesser exposure period to the beryllium and
the shorter available induction time for p:lmonary carcinogenesis.”

-20-

"In our Research Center we are continually testing our brake linings
and those of other companies on various types of automobiles and trucks.

the brake lining with the asbestos bodie: in lung juice, we immediately
started a program of pulling the wheels off these test automobiles and

\
When we first heard of the supposed association of the disintegration of

\

|

examining the brake lining dust. Various samples were examined after

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

for examin tion, but in not one of these samples of our own manufacture,

or samples of brake lining made by other manufacturers in this country,
could we identify a chrysotile fiber. 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 which can be inhaled
to form asbestos bodies. This is quite understandable because chrysotile
asbestos fiber disintegrates when exposed to the tremendous heat created

by the friction of the brake drum on the brake lining material.”
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= VIII. S'MMARY —

The theory that lung cancer is crused by exposure to asbestos
has not been proved and should be regard<d with scepticism at the present
time. The following facts tend to cast ‘oubt on the theory:

1. Asbestos is not one substanc “ut many substances, differing
in chemical and physical composition.

2. A recognized disease of the lungs, asbestosis is non-progressive
and has no clear dose-time relationship.

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

4. It is not certain that so-called "asbestos bodies" sometimes
found in lung cancer victims are actually nsbestos; many other substances
cause similar lesions.

5. 1In the United States and Canein, occupational groups heavily
exposed to asbestos dust, such as miners and fabricating plant workers,
have no significantly different rate of lung cancer than is found in
the general population.

6. The so-called "asbestos workers" in the insulating and building

trades work with a variety of different materials, which may or may not

include asbestos. In any case they are exrosed to various types of dust,
and for the most part their potential exposure to asbestos dust is
certainly moderate compared to that of miners or asbestos fabricating
plant employees.
7. Only a very small part of the population is occupationally

exposed to asbestos. There can be no posnible correlation between this

exposure and the reported increase in lune cancer cases in recent years.
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