~regularly work with asbestos. Why these tumors appear, we do not know.
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MINERAL, PART I

_NARRATOR:

-The Americén Chemical SOCiety PresentsS.. MEN,, AND, . MO 2L v .

story of chemical research. This is Stuart Finley. This week, the
first of two reports on THE CASE AGAINST THE MAGIC MINERAL.

. NARRATOR:

zvery occupation has its obvious drawbacks with which we ¢can usually
cope. ITuv ror many of the men who mine and work with asbestos--a

-mineral Tamous fzr its ability to stand up to fire--the hazard has not

only tean iavisible, 1t has also bzan deadly. In the past two decades
the evidence has mounted that achestos is a potent cause of cancar,
and that it is the major cause of shat was at one time a rare form of
cancer. Since the Creelis--who roticed that slaves working with
ashestos had lung trcubles--people Lave accepted the idea that years

-of exposure of asbestos can scar %the lungs. The definite link witn

cancer was not made until this cenbtury, and it has only become clear
since the 195C's of Just how pcwerful that link is. Part of the
evidence was supplied in 1954 when Dr. Jrving J. Selikoffi now

_.professor of env1rcncmunal medicing at the Mtu Sinai ScHool of Medicine,
cecided to keep track of what happened to eighteen asbestos workers

who had bzen forced to leave the industry because of a factory closing. -

SELIXOFF:

0f the eighteen men, twelve are now dead. Tkéy died primarily of twe.
tnings; first scarred lungs, in other words: what we call asbestosis,
2 dust disease of the lung due to asbestos; or of several forms of
cancer. Why veople who breathe in asbestos have a much greater risk

- of dying of cancer, we do not know. The first case of a man dying of
-cancer of thz lungs, who also had asbestosis, was only reported in

193H. Numercus reports since then have coniirmed this original report.

Othér cancers, including a very peculiza:r cnc called mesothelioma, are.

now also zepOLted in very much greater incidence among people who

)

NARRATOR:

mesotne*joma is a cancer of the tissue, or mgmbrane, that lines the
wungs and abdomen. It is a cancer so rare--perhaps one case in ten
thousand--that few physicians ever see a case. But the incidence of
iv as well as more better known cancers, such as lung cancer, are
apparently being raised by asbestos.

SELIKOFF

'ncidentally, one thing is very interesting about these tumors.

They dc not appear the moment an individual begins to work with
asbestos. They generally don't appear until more than twenty, twenty-
Tive, or thirty years have passed since the onset of employment with

R ' ' At1oen
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-SELIKOFF: (Cont'd)

the material. Now we understand the problen, howevef,_and now, _
therefore, e come to a time when we should do something about it.

NARRATOR:

‘Doing something about asbestos should be in many ways a simplier Jjob
than dealing with some of the other hazards to health...cigarette
smoking, alr pollution, to name two. The sources of asbestos are
iimited--~Canada and the Soviet Union supply 20st of it. The asbestos
industry is relatveley small, so modifying it won't shake the economy.
3ut one of the difficulties in dealing with asbestos is that although
we're surrounded by the stuff, it's rarely seen. It lines the brakes
of our cars; most of the materials used (o constuuct our homes and
offices contain asbvestos. It's in textiles, plastics, and cables.
There are an estimated three thousand different industrial uses for
asbestos in the United States alone. It is light weight but strong,
and it won't decay. It resists most chemicals. It's such an ideal
material, that it's been called the magic mineral, which incidentally,
wa: the title of a recent report on asbestos in The;New~Yorker Magazine.
RBut wiille asbestos may be magical, it is not a mineral, bul rather a
greny ot minerals with unusual properties in common. '

otton Or silk or wool made of minerel,
end how - valuable they wculd be
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reinforcement--bairg very stronz. It’s very useful for jinsulation,
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not so wonderrul in the human lung. .
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NARRATOR: _

" . The studies of Dr. Selikoff and cothers in many countriec made it
—appear that veople directly exposed to asbestos for a long period of

time were likely to develop scarred lungs, and, if they lived long
enough, various forms of cancer. But still the evidence was on shaky

—....ground, based on a farily small scmple of people,and limited to those
wno had direct and long-term exposure to &sbestos. That picture
changed in 1964 when Dr. Selikoff and his Mt. Sinai colleagues, along
with Dr. Cuyler Ham ond of the American Cancer Society, veported on
the fate of six hundred and thirty-two men who were members of the
Insulators Workers Unlon in New York City. “hese were men who
installed asbestos containing insulation; they didn't make it. They
nad been members of the union since 1942. Dr. Selikoff and his

#75 colleagues knew their ages, they knew the years of exposure to

=" asbestos insulation, and they krew how many should die of any
particudar disease. ' -
A11864
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SELIKOFF: |

Ve calculate that the six hundred and thirty -two men, given their
ages and given the years in wnich they were living, there should have
been two hundred and three deaths among them. There were too hundred
‘and fifty-five. 1In other words, aporoxrmatelj fifty more men died
than would have been expected in a group of six hundred and thirty-
uWO men of the same age over the same period of time. When we looked
a2t the causes of death, we found the reasons for this excess
mortality. There should have been six or seven deaths due to cancer
of the lung; there were forty-five. There should have been nine or
‘ten deaths due to cancer of the stomach,or cancer of the colon; and
-there were twenty-nine. There should, by the way, have been no
Geaths due to mesothelioma.; and there were four. '

. Y¥ARRATOR:

That study or the insulation workers, which made the lethal risks of
Sheir occupations so obvxous, covered a twenty year period from
'"“942 uO 1962

s

SELIKOFF'

_Since then uhe results have been equally bad. For example, in the
" last one hundrad and twenty Ceaths, there should have been no deaths
- due to mesotheliomas,which is very rare; and there were fourteen.
There should have been two or three deaths due to cancer of the lung
among the surviving men; and there were twenty-seven. So that the
~-results Indicate that working with asbestos, as a member of the
Insulation Workers Union in the New York area during these last
twenty-six years, has signfficantly ircreased the risk of dying of
very serious dlseases. _ —_

“NARRATOR:™ - ——ee e

This study by Dr Selikoff and his colleagurss--now a classic in
—-——environmental medicine--removed any dcubt about the terrible penalties
that could be paid for a lifetime of exposure of asbestos. But even
-more distur bing evidence began to accumulate--evidence chat
-suggested that even indirect exposure to asbestos might lead ot
~mesotnelioma, the cancer now condidered a marker disease of asbestos.
And other clues came suggesting that even a brief exposure, a matter
_of weeks instead of the decades associated with lung scarring and
- ——cancer, could result in mesothelioma twenty or thirty years later.
The evidence of the hazards of indirect exposure to asbestos came in
part from Dr. Murcil Newhouse, an epidemiologist working in London.

SELIKOFF': | .

-She has found, for example, in studying seventy-six mesothiliomas
g &b one nospital-—the London Hospital-~that, as expected, thirty-one
"« occurred in asbestos wo;&ers--people vho had in onc trade or another
sworked with asbestos. O0f the forty-five who had no history of working
with asbestos, nine occurred in people who simply lived in a
household of an asbestos worker, and who were presumableylfxp?sed :o

b . N —— -~
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SELLKOFF (Cont'd)

tne fibers brought home on the work clothes. And of the thirty-six
who neitner worxed with asbestos, nor lived in a household of an
asbestos worker, eleven simply lived within a half mile of an

asbestos plant. This raises the very serious question: whether a
neighbornood exposure, or exposure within households, or indirect
“occupational exposure carries a risk similar to that of the individual
vorking regularly with asbestos, although, perhaps to a lesser
Gegree. The exact degree to which that risk occurs is what we must
find out. If it's very small, there's no qreat problem; if it's very
large, then the proglem is multiplied a great deal.

SARRATOR:

-Uhe evidence that even fairly brief exposure of high levels of
asvestos can bring on mesothelioma, cancer of the membranes that:line

—ine "lungs-and abdomen, has been gathered in bits and snatches, really
nore anecdotal than scientific. Nevertheless, Dr. Selikoff and his
vm)leagues are seriously worried about the stories they hear. For
inslance, tnere was the case of a patriotic young woman.

Yae e, s
SNy
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Sirﬁgdg Tas vy, wonan~-at the time a student at Wellesley-—who, in
“p<rr“c9,uu-,«nv°ap!feapgeals, worked during her summer vacation in
1933 in one of tue shipyards in Boston for six weeks doing insulaticn

TwWorks atoui 4-32:0“6“;ﬁiﬁﬁr?s. arwbraathed in significanst esotunbls of
ggbrzio: éu.fua Lo 3ia 'ﬁr".. Tiho fact thes during che noxd
Tuwaniy -fiv: yerars ahe GLinth have addifinnal sapoouy 3teanoy does
not mean tAzi the Sibses Lhat ohe thu & dd:-u” tivrse wenks

were ot capocing her  lunz Sells Lo she ¢ffaecin o 3.

e MAGTATGR S - o . e e e e+ e e

The young women dled o7 mesotnzlloxna in the mic-sixtic
~———thirty years after a one-time erpcsure to asbestoz. [ AT By now
--Lheé obvious questica looms. What of us, the peogim vh hafe never
worked with asbestoz, nhave never lLncwn an o"bc%*“" werkar, have never
lived near a plant using asbestos, but do live in citiesz U;uh
buildings and cars that contain this magic mineral? Eas asbestos
found its way to the lungs of the general population? For a long
time, many thought not. “But they've changed their minds.

SELIKOFF:

In 1963 a sort of mild bombshell was exploded in our part of the
sclentific world by Professor John Thompson of Capetown. He published
a paper then in which he stated that he had examined five hundred
consecutive autopsies of adults in Capetown. Using a very simple
. technique--namely, making a smear of tissue fluid squeezed from the

« incised lung base and examining this fluid microscopically--he vas
able to demonstrate what are called asbestos bodies in twenty-five
percent of all the people who came to autopsy at the University
- Hospital at Capetown at that time. , 865
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NARRATOR: |
, ! : :

" In other words, one gquarter of random selection of bodies had asbestos.
bodies in their lungs. Asbestos bodies are asbestos fibers coated
with an iron-rich material, giving them a yellowish-brown apjearance.

. Since the Capetown studies, the picture has become even more gloomy.

- .SELIKOFF:

From Cwenty-five to fifty percent of all people who are examined in
post-mortems in such cities as Montreal, London, Milan, Belfast,
¥Miami, Pittsburgh, and so forth have these asbestos bodies in their
iungs. In New York City, we are examining three thousand consecutive
autopsies in three of our hospitals--Elmhurst General Hospital, the
Bronx Veterans Administration Hospital, and Mt. Sinai Hospital. And
we nave found that fifty percent of all the people whose lungs we've
examined have those aspvestos bodies or the structures which appear to

-—-—De asbestos bodies in their -lungs. Nevertheless, the numbers are very
smaller than the numbers that we find in the lungs of peodsle who
regularly work with asbestos. Therefore, we must assume that the
exnzcoure of people in the general population is very much less at this
tive than the exposure surfered by asbestos workers. We do not know
ah ubis cime, therefore, whether the haalth effects that might be -
associatad pith these much. fewer fibers will be anything like the

ol

health affects suffereed by asbestos workers.

NARZAYCR:

As I said earlier, ths asbestos prcblem is unusual in that its sources
are limited, its uses known, and its effects documented. It is a
problem with sollutions. : :

,
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) NARRATOR:

§16 American Chemical Sociely presents...MEN...AND...MOLECULES...the
story of chemical research. Tnis is Stuart Finley. This week, the
second of two reports concerning THE CASE AGAINST THE MAGIC MINERAL.

Dr.' Irving J. Selikoff radiates the confidence of a natural optimist.
4 wearer of bow ties, with a liking for people and conversation, who
;hoproa nes a task with gusto and zeal, it's obvious that Dr. Selikoff
hpﬂelers to look at the bright side of things. In a way, that's
fortunate considering the problems associated with asbestos~--the magic .
_mineral. Dr. Sellkoff is Professor of Environmental Medicine at the
it. Sinail School of Medicine in New York City. As you heard 1ast ~
week, he and other researchers in the United States, England, and South
"Afrida"have'proven that those who had mined and worked with asbastos
in the past are dying, at significantly high rates, of various cancers,
including lung cancer, and a rare form of cancer called mesothelioma.
“eSOuhelloma, a cancer of the tissue or membrane that lines the lungs
.and the abdomen, usually occurs in only one in ten thousand people,
but has become all too conmon among peoole who've been exposed to
hizh levels of asbestos. But what really worries Dr. Selikoff, and
others, .is that not only asbestos workers get mesothelioma, now
considered a marker disease for asbestos, but their families may also
gev it. ?People who lived near an asbestos plant or mine have &also
gotten it. Even people regularly exposed at work for a few weeks to
asbestos fibers may develop mesothelioma twenty-five or thirty years-_ .
_ater-~the time it seems to take between expsoure and diagnosis. In
adéition, autopsies done at random on the lungs of people. in many of
T ~ihe world's major cities have uturned up asbestos bodies...iron coated
asbestos fibers in twnety-five to fifty percent of the cases. But
tnere were ctwo questions we left unanswered last week: what is the
Ganger of asbestos to the general population, the people who den't
work with asbestos at all and how’ long has this population been
exposed to asbestos. o

‘SELIKOFF: -

e don't know. I suspect that it's relatively recent. The raason for
this suspicion is as follows: there wasn't very much asbestos in use
until relatively recently. For example, only fifty thousand tons
per year were produced in the world around 1900. 1In 1930 the anaual
vorld production was five hundred thousand tons per year. We are
producing much more asbestos now with the growth of our industry, the
srowth of. our population, and the recognition of the excellent and
industrial qualities of this mineral fiber. Therefore, we can almost
#w, assume that inhalation, or the potential for inhalation, is a relatively
‘& recent event. Since the ¢iseases associated with inhalabion of asbestos
don't appear for twenty to thirty or more years, any health effect
associated with asbestos, wh.ch is now being inhaled, will not be
observed until arcund 1990 or the year 2000. I don't wantAt 1observe

868
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SSLIKOFF: (cont'd)

these effects then, which is the reason for ny concern that we prevent
inhalation at this time.

NARRATOR:

Furtunately, asbestos, as we emphasized last yeek, is a problem with
nractical solutions. Its sources, uses, and effects are all known.
Some of those solutions are already in effect, others being planned.
welll get to those In a moment, but first a word about the asbestos
workers. WYnat's being Zone to protect them against the magic mineral
Tnat is killing them? Unfortunately, for many of these workers--
such as wany of the members of the Insulation Workers Union with which
Dr. Selikoff worked--little can be done. They've alreacdy had decades
of exposure to asbestos, making it statistically certain that some of
them, with time, will die of lung cancer and mesothelioma A gloomy
toought... - ' -

SELIKOFY:

Yes, this is a gloomy thought. But these are very unusual men--the
insulation workers in New York and New Jersey. They are the old kind
of self-reliant sturdy craftsmen. They are an intelligent--highly
intelligent--group. These are independent individuals, as are many -~
craftsmen in the construction trades. And, when faced with this -
nroblem, they have not sat wringing their hands, but have determined

> %o o sometiing about it. And much of the vigor and energy with which
this problem is now belng attacked has been due to the good activity
of this group of workmen; that is, the union to which, this group of
workmen belong--the Insulation Workers Union.

#ARRATOR :

Ssiready a simple way has been found to cut down the rate of lung
cancer among asbestos workers. Trat was to tell them to stop siwoking.
Tne jus»;-lcatxon for that was a study Dr. Selikoff did with Dr. Cuyler
Zammond of the American Caucer Society, who, more than any othex man,
zathered the statistical evidence that cigarette smoking was z cause

of lung cancer in the general population. Drs. Selikoff and

Zammond studied the histories of eignty-seven asbestos workers who .
never smoked, and two hundred and eighty-three who did.

SELIKOFF:

Of the eighty-seven men who didn't smoke cigarettes, we didn't expect
any to die of lung cancer, bacause people who don't smoke cigarettes
by and large don't die of lung cancer, although a few do. That has
veen our experience among the asbestos workers as well. We have yet
. o seez in New York City a death due to lung cancer in an asbestos
~ WOrker wno didn't. smokxe cigarettes. On the other hand, of the two
iuynuna ‘ed and elghty three men who had a history of cigarette smoking,
we should nave expected, as cigarestte smokers, two or three deaths
cue to lung aancer. There have been twenty- seven. This indicates
_ that there is some combined multiple effect between asbestos and lung

Al118RQ
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SELIKOFF: (Cont'd)

cancer. Dr. Hammond has calculated that an asbestos worker who smokes"

cigareties has ninety-two tlues the risk of dying of lung cancer as

compared with a person who nelthner works with asbestos, nor smokes
_ga;ettes. Thereflore, if asbestos workers will stop smoking

ugaretbesJ and many have, we can probably eliminate a 1arge part 01\\

"the risk of lung cancer among then.

. ARRATOR: S . - -

Unfortunately, at this point, there is no simple way to reduce the -
ocher poss;b;e result of workxng with asbestos--the appearance,
twenty-Tive to thirty years after the fact, of mesothelioma, the
caricer of lung and abdominal tissue,that is now a fatal and virtually
¢ncuraole d*sease. -

We have observed mesothelioma among asbestos workers who do not smoke
cigarettes. Therefore, a second approach 1is necessary: the approach

- of sharply decreasing the exposure to asbestos. Now, most of these

: .SE I’ObF.

men began work, and were erosed to asbestos, at a time when the risk.
was not known. Therefore, precautions were either minimal or noin-
existent. We now know these risks, and, therefore, it is important
for us ¢o design measures, kaowing these risks, to eliminate them.

NARRATOR ;

There are many ways to start, as Dr. Selikoff pointed out to us.
GCovernmnent has to set some sort of standards. Scientists have to
come up with the proper information needed to set those standards.
~na the men working with apbestos, through their unions, have to
nelp themselves. And the unions, as you've already heard, have made
a start toward solving the asbestos problenm.

Labor unwons, 1nueed, in the last several vears, nave a&mOot 1ed the
-way in demonstration of social responsibility. For example, at the
present time, the only. large-scale industrial hygiene program in the
asbestos industry and the coanstruction trades has been designed and
nad been worked out by the labor unions involved. This is a remarkable
thing. It is remarkable that one of the building and construction
trade unions have actually gotten together all their penple and each
wember of this union is contributing ten dollars per year out of his
own pocket to work out an industrial hygiene program to solve the
provlems within this industry. This effort on the part of labor has
evbracted the additional support of some segnents of this industry.
For example, the Johns Manville, Corporation is cooperating fully in
this support of the development of this program in this one asbestos

. industry. Of course, there are other asbestos industries in which

such programs have not come about.

Al1g7¢
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_-_ae major approacn in the conscructlon traces, which use asbestos in
trenendous.quantities, has been :to try to contain the stuff so that

4,asoestos fibers don't get into the lungs of asbestos workers, their.
am*lles, or the general population. But that approach, simple as it

-sounos, has 1ts complex1t1es. ’

- SELIKOFF: -
-Recognition of such complexity is essential to any efforts to manage
.the protlem. Only simplistic approaches are invalid. There are really
‘many aspects in.thne use of asbestos in the construction trades. For
‘.example, asbestos cement is still used. It is mixed with water to
”:mqke .the final finished product by simply dumping a fifty pound bag
“on this feauhery, powdery cement into a large tub and adding the water.
- When.-this is done, a cloud os asbestos-containing dust is produced.
‘We'lve simply worked out methods of mixing the material within a
.container so that no dust is created. Secondly, asbestos containing
_naterials are cut and divided by power swws. It is simple and logical
uO ‘enclose these operations and to put appropriate exhaust systems on
these power saws so that the dust created doesn't enter the general -
“airstream. Anti-dust materials, or dust suppressors, can be added to
a---?the materials used during the manufacturing process. This is now
-beinz done. Appropriate attentiaon can be paid to solid-waste
disposal. This was not even looked at until now simply because, by
w- .2nd large., it was not realized that this was a significant risk. Yet,
"i% is perhaps one of the most important sources for this dust.
Wany different measure will be needed; no one single measure will
. ‘oe adecquate. But all. of these measures are certainly within the
.capabilities of our technology at this time. What is needed is the
‘nerve to do it, the will to do it, the desire to do it. Unfortunately,
————:Such _nerve, and such will, and such desire cannot come about . __._.

-automatically, and requires the interest and the consideration of many

“diverse grou)s in the comnunity, including industry, labor,government,
and other social groups sucin as scientists, academic groups, and so
Pl 4
*oruh.

L\ARRA.LOR‘ ' o
;-JLS has been the last of two reports on THE CASE AGAINST THE MAGIC
INERAL, featuring Dr. Irving J. Selikoff, Professor of Environmental

ﬂ*-—-Med1c1ne and Chief of the DlVlSion of Environmental Medicine at the
ut Sinail School of Medlclne in New York City.
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