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NARRATOR: : R S, S

. -The American Chemical Society presenus...lEW...AND...MOLECULES...the s
tory of chenical research. This is Stuart Finley. This week, .the
Cirst of two reporvs on THE CASE AGAINST THE MAGIC MIKERAL,.

‘thRATO?'

avery OCCUDaulOD has its obvious drawbacks with which we can usually
cope. EBut for wany of the men who mine and work with asbestos--z _
mineral famous Tor its ability to stand up to fire--the hazard has not
only tean invisible, it has also been deadly., In tne past two decades
the evidence has mounted thal achestos 1s a potent cause of cancay,
and that it is the major cause of shat was at one time a rare form of
cancer. Since the Qreeks--who noticed that slevaes working with
ashestos had lung troublas--people have accepted the idea that years
-of exposure cof aSbPSuOS can scar the lunga. The definjte link with
cancer was not mﬂ“p until this ecentury, and 1t has only become clear
since the 1950's of Jjust how powerful that link is. Part of the
evidence was supplied in 1954 when Dr. Jrving J. Selikoff, now
professor of env1roncmunal medicing at the Mt. Sinail School of Medicine,-
decided to keep track of what happened to eighteen asbestos workers
wiao had been forced to leave the iuduotry because of a factory closin

SELIXOFF

Of the eighteen men, twelve are now dead. Iney died primarily of two.
" Chings; first scarred lungs, “in other wordhe what we call aobestosis,.
e Gust‘disease of* the lung oue to asbestos; or of several forms of
~.cancer. Wny wveople who bréathe in asbestos have a nmuch greater risk
« —of dying of cancer, we ¢o not know. The first case of a man dying of
~cancer of thz lungs, who also had asbestosis, was only reported in —
1935. Numercus reports since then have coniirmed this orlglnal reporu;'
Other cancers, {nu*hd’“” a vn*y'pﬁﬂ“’lﬂﬂ ocne called mesothelicma, are
_now also reported in very wmuch. greater incidence among people who T
regularly work with asbestos. Why these tumors appear, we do not know.

NARRATOR:

iMesothelioma is a cancer of the tissue, or membrane, that lines the
~ungs and abdomen, It is a cancer so rare--perhaps one czse in ten
thousand--that few physicians ever see & case. But the incidence of
i¢ &s wall as more better known cancers, such as lung cancer, are
apparently b51ng ralsed by asbestos.

SEL¢KOFF.

“n01denually, oné thing is very interesting about these tumors.

Tnigy dc not appear the moment an individual begins to work with
asbestos. They generally don't appear untll more than twenty, twenty- -
Tive, or thirty years have passed since the onset of employment with
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SELIKOFF: (Cont'd)

vhe materlal Now we understand the problem, however, and now,
oheTEIore, se come to a time when we should do somethlng about it.

NARRATOR:

Doing somethlnd about asbestos should be in many ways a 81mpller job
than dealing with some of the other hazards to health...cigarette
smoking, air pollution, to name two. The sources of asbestos are .
Limited-~Canada and the Soviet Union supply 105t of it. The asbestos
industry is relatveley small, so modifying it won't shake the economy.:
Bat one of the difficultlies in dealing with asbestos i1s that although -
we're surrounded by the stufr, it's rarely seen. It lines the brakes
of our cars; most of the materials used to constuuct our homes and
offices contain mSDESbOS. Jt's in textiles;. plaotlbb, and cables.

There are an estimated threz thousand different industrial uses for
asbestos in the United Stabtes alone. It is light weight but strong,

and it won't decay. It resists most chemicals. It's such an ideal
naberial, that it's been called the magic mineral, which incidentally,
was the tltle of a recent report on asbestos in The New Yorker Magazine.
But wiille asbestos may be magzical, it is not a mlneral but rather a
greny of minerals with unusual properties in common.

SELLEOFE ;

L S e

If we con imngine ¢ Tiber, like cotton Or silk or wool made of mineral,
we can undersosand these sroperiies, and how . valuabla they would ue

in modetn lndustry. o othsr words., shey would be Ffive proct: thgy
would na jzvgely cuomical prooT; they wouid be walew poll'; rock

Cproof; and co foriin., Thnerefore,. they are vely vseful icor rzinfore
reinforcement-~baing vary q+“ﬂa— It’s very ueeful for insulation, .
very useful as a filler--zin icner Fillar--in many materials and

indeed it is a woncderful materisl. It is wondfervyul in iﬁra,u¢y, it is
not  so wonderrul in the human luag. -~ - '

NARRATOR:

. The studies of Dr. Selikoff and others in many countries made ik
—appear that pecple directly exposed to asbestos for a long period of _
.eime were 1ike1y to develop scarred lungs, and, if they lived long R
enough, various forms of cancer. Bubt still the evidence was on shaky’
mbround bzsed on a farily small so¢mdPle of people,and limited to-those -
Wio had direct and long-term exposure to @sbestos. That picture
changed in 1964 when Dr. Selikoff and his Mt. Sinai colleabues,'along
w1th Dr. Cuyler Ham ond of the American Cancer Soc;ety, y eported on
the fate of six hundred and thirty-two men who were members of the
Insulators Workers Union in New York City. These were men who
installed asbestos containing insulation; they didn't make it. They
nad been members of the union since 19H2.- Dr. Selikoff and nis -
colleagues knew their ages, they knew the years of exposure to
esvestos insulation, and they knew how many snould die of any
_partlcuéar disease. .
1664
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. SELIKOFF:

ﬂc calculate that the six hundred and thirty -two men, given their

ges and given the years in wnich they were living, there should have:

_been two hundred and three deaths among them. There were too hundred
‘end fifty-five. 1In other words, approximatelg fifty more men died
~than would have been expected in a group of six hundred and thirty-
wo men of the same age over the same period of time. When we looked

&t the causes of death, we found the reasons for ihis excess

- mortality. There should have been six or seven deaths due to cancer
of the lung; there were Torty-five. There should have been nine or-
+ten deaths due bto cancer of the stomach,or cancer of the colonj;. and
~Lhere were twenty-nine. Tnere should, by the way, have been no
ceauhs due to mGSOuhGIIOﬂa and there were four. Y

ﬂARRAToR el s :

B mhaﬂ StUgy o:“fhe 1nsu1atLon workers, ‘which made the lethal risks of
thelr occupations so obv1ous, covered a twenty year perlod from
T ;942 uD 1962

SELIKOF

_ Since then the results have been equally bad. For example, in the
- 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 tuenty-seven. So that the
—~results indicate that working with asbestos, as a member of the
nsvlation Workers Union in the New York area during these last
_wwenty-six years, has 51gnlflcantly ircreased the risk of dying of
‘vefy serious dlseases. _ R — _

-——---—mv\‘ﬁRRATOR - > 2 ..,.;..u'__ e e e L ,:,4.7- Sz e

- This study by Dr. SellKOfI and his colieagufss——now a2 classic in

lzst one hundred and twenty Jeaths, there should have been no deaths

~

- ——envVironmental medicine--removed any dcubt about the terrivle penalties.

.onat could be paid for a lifetime_of exposure of asbestos. DBut even
-more dilsturbing evidence began to accunmulate--evidence chat
suggested that even indirect exposure to asbestos might lead ot

EESOunellOﬂa, the cancer now condidered a marker disease of asbestos.
And other clues came suggesting that even a brief exposure, a matter -

- of weeks 1lnstead of the decades associated with lung scarring and
TrTTeancer, ccould result in mesothelioma twenty or thirty years later.

The evidence of the hazards of indirect exposure to asbestos came in .

part from Dr. Mureil Newhouse, an epidemiologist working in London.

SELIKQOFF: )
-She has found, for example, in studying seventy-six mesothiliomas
et one hospital--the London Hospital--that, as expected, thirty-one
occurred in asbestos workers--people who had in one trade or another

sworked with asbestos. Of the forty-five who had no history of worklng

with asbestos, nine occurred in people who simply lived in a
household of an asbestos worker, and who were presumableylfxp?%?% to

- : - . . ° E Y
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SELIKOFF: (Cont'd) a

.. the Tibers brought home on the work clothes. 4&nd of the thirty-six

" . who neither worked with asbestos, nor lived in a household of an

o csbestos worker, eleven simply lived within a half mile of an
asbestos plant. This ralses the very serilous guestion: whether a
neighborhood exposure, or exposure within nouseholds, or indirect
“occupational exposure carries a risk similar to that of the individual
working regularly with asbestos, although, perhaps to a lesser
degree. Thne exact degree to which that risk occurs is what we must
Tind out. If it's very small, there's noc great problem; if 1t's very
iarge, then the proglem is multiplied a great deal. -

WARRATOR:

-”he evidence that even falrly brief exposure of high levels of
vestos can bring on mesot“eixoma, cancer of the membranes that'line
ne “lungs -and adeMan, has been gathered in bits and snatches, really
novre anecdotal than scientific. . Nevertheless, Dr. Selikoff and his
\“WPagues are seriously worrled about the stories they hear. For
5 shance, there was the case of a patr10u1c young woman.

s
!

oung wollan--at the time a student at Uellesley——who, in

oy
re kuf'c-'r aoapals, worked during her summer vacation in
13 ni nf e ok “yﬁfﬁu in Boston for six weeks doing insulation
TR leatroyer & fhw braathed in sieniflicant conunits of
&g s L“\ fact the® Jurihg che noxi
tws ave aiéitional =agssure 5S¢ pitzavos does
Lo - one J;...} aied f;\\-:;la ; sls weaks CoE
wars n 1ls o the effecin. ol exherlod,

e WETRASGR L AU S OV SO P

: zlionz in the mjﬁ-ei*tz &3, rToughly
- GHATTY years aftey a one-tlime e¥posure to asbestos .(EEﬂwi Dy now
-~ <le obvious questi 1 looms. What of us, the OPOOtO who have never _
worked with ashestoz, have naver. k:o”ﬂ on D“bfu*“~ workear, heave never, -
lived near a plani using asbestos, but do live in cities wuith -
buildings and cars that contaln this magic mineral? Has asbestos
Tound its way vo the lungs of the general population? For a long
time, many. thought not. But they! ve changed thelr minds.

The young womsn died of mesoth

SELIROFF:.

In ;903 a sort of mild bombshell was exploded in our part of the
scientific world by Professor John Thompson of Capetown. He published
& paper then in which he stated that he had ekxamined five ‘hundred
consecutive autopsies of adults in Capetown. Using a very simple
uechnlcue--namely, making a smear of tissue fluid squeezed from the
incised lung base and examining this fluigd mlcr0500p1ca11y——he was
able to demonstrate what are called asbeStos bodies in twenty-five
percent of all the people who came to autoosy at thz Unlver51ty

' Hosplital at Capetown at that time. . B 1é35f3
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FARRATOR: -

In other words, one quarter of random gelection of bodies had asbestos
vodies in their lungs. Asbestos bodies are asbestos fibers coated

with an iron-rich material, g1V1ng them & yellowish-brown apjearance. L
~Since the Caoetown stuales,' the picture has become even more gloomy. o

Trom twenty-five to fifty percent of all peosle who are examined in
post-mortems in such cities as Montreal, London, Milan, Belfast,
AlamlJ Pittsburgh, and so forth have these asbestos bodies in their
ungs. 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. Sinei Hospital. And
we nave found that filfty percent of all the people whose lungs we've
exanined have those aspestos bodies or the structures which appear to
- -—-—De asbestos bodies in thelr -lungs. Nevertheless, the numbers are very-
smaller tharn the numbers that we find In the lungs of people who :
regularly work with asbestos. Therefore, we must assume that the _
expesure of people in the general population is very much less at this
time than the exposure surfered by asbestos workers. We do not know
a8 his cime, therefore, whether the haalth effects that might be
G8300 riatad with these much. fewer fibers will be anythlng like the
nealth effects guffereed by asbeotos workers. :

L\Aj FALSR

A8 I =ald e:rlicr, ths asbestos p*cbjgm is unusual in that its sources
&are limited, its uscs kanown, and 1ts effects documented. It 1s a
- problem with ollutlons. : : : ‘

T e
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, MINbRAL PART II .....

- RARRATOR e mm D e e e n B o T T
*ae American Chemlcal 8001ety presents...MEN...AND...MOLECULES...the
tory of chemical research. Tnis is Stuart Finley. This week, the

$eqond 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

.appfoavmes & task with gusto and zeal, 1t's obvious that Dr. Selikorf

Srefers to look at the bright side of things. In a way, that's :

‘fortunate considering the problems associated with asbestos--the magic

mineral. .D¥. Selikoff is Professor of Environmental } Medicine at the
T jt. Sinai school of Medicine in New York Cify. As you heard last’
week, he and other researchers in the United States, England, and South
“ifrica’have proven that those who had mined and worked with asbestos
in the past are dying, at significantly high rates, of various cancers,
Including lung cancer, and a rare form of cancer called megothelioma..
sesothelioma, a cancer of the tissue or membrane that lines the lungs
.andé the abdomen, usually occurs in only one in ten thousand people,
but has become all too common among peodle who've been exposed to
hiign levels of asbestos. But what really worries Dr. Selikoff, and
others, .1s that not only asbestos workers get mesothelioma, now
congidered & marker disecase for asbestos, but their families may also
get it. People who lived near an asbestos plant or mine have also
gotten 1t. Even pecple regularly exposed at work for a few weeks to
aspestos fibers may develop mesothelioma twenty-five or thirty years\
later-~the time it seems to take between ‘expsoure and dlagn051s. In
adGition, autopsies done at random on the lungs of people. in many of
“¢he world's major cities have turned up asbestos bodies...iron coated .
asbestos fibers in twnety-five to flfty percent of the cases. ~-Bub
chere were owo questions we left unanswered last week: what is the
Ganger of asbestos to the general population, the people.who den't
work with asbestos st all and how 1ong has this population been
exposed to aSbESan- : -

SELIKCEF:

We don't know. I suspect that it's relatively recent. The raason for
whis suspiclon is as follows: there wasn't very much asbestos in use
until relatively recently. TFor example, only fifty thousand tons
per year were produced in the world around 1500. In 1930 the aﬂnual
.orle pfoduCulOﬂ was five hundred thousand toas per year. Ve are
uTOdUClnﬁ much more asbestos now with the growth of our industry, the
rowth of our popgulation, and the recognition of the excellent gnd '
*nuustrlax qualilities of this mineral fiber. Therefore, we can almost
assume {hat inhalation, or the potential for inhalation, is a relatlvely
~ecent event. Since the dilseases assoclated with inhalation of asbestos
adon't appear for twenty to tnlrty 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 want. t observe

B | - ATrgpg
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SELIKOFF: (con*'d)

‘these effects then, which is the reason for my concern that we prevent'
inhalation at this time. _ _ _ L -

NARRATOR:

Turtunately, asbestos, as we emphasized last yeek, 1s a problem with
mractical solutions. Its sources, uses, and effects are all known.

- Bome of those solulions are already in effect, others being planned.
Wwelll get o those in a moment, but first a word about the ashkestos
workers. Ynat'ls belng “one to protect them against the magic mineral -
that is killing then? unfortunately, for many of these workers--
such as many of the members of the Insulation Workers Union with which
Dr. Selikoff worked--litile can be done. They've already had decades
of exposure to asbestos, making it statistically certain that some of
uhcﬂJthth time, will die of lung cancer and mesothelloma. A gloomy

T thought. .. - T R

STLIKOFF @

“T2s, thils iIs a gloony fthought. But these are very unusual men--the
insulatlon workers in New Yorik 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
craftsnen in the construction trades. And, when faced with this
»roblem, they have not sat wringing their hands, but have determined
vo Go Sometllng abaout 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 thls gTOUp of"
WOYKmen belong—-the Insulatloa Workers Unlon. ,

‘WARRATOR:

sliready a simple way has been found to cut down the rate of lung

cancer among asbestos workers. That was to tell them to stop snoklng.-

The justification for that was a study Dr. Selikoff did with Dr. Cuyler.

“ammonc of the American Caucer Soclety, who, more than any ObhEJ man,. .
zathered the statlstical evidence that cigarette smoking was & cause .

uf lung cancer in the general population. Drs. Selikoff and '

Zemmond studied the histories of eignty-seven asbestos workers ‘who -

never smoked, and two hundred and eighty- ~three who did.

SEL IKO“F.

or uhe eighty-seven men who dldn‘t smoke c1varettas, we didn't expect
any to die of lung cancer, because people wno don't smoke cigarettes
by and large don't die of lung cancer, although a few do. That has
Ueen our experience among tha asbestos workers as well. We have yevy
o see in New York City a death due to lung cancer in an asbestos
vorker wno didn't smoke cigaretfes. On the other hand, of the two
aundred and elghty-three men who had a history of charette smoking,
we should nave expected, as cigarette smokers, two or three deaths

cue to lung aancer. There have been twenty- seven. This indicates
that uhera is some combined. multlple effect between asbestos and lung

ﬂ77869
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SELIKOFF: (Cont'd)

cancer. Dr. Hammond has calculated that an asbestos worker who smokes’
cigareties has ninety-two (lunes the risk of dying of lung cancer as
compared withi a person who neither works with asbestos, nor smokes

cigaretbes. T“erefore, if{ asbestos workers will stop smoking
Vﬁelﬂarbttesj and many have, we can probably ellmlnate a large part of -
the risk of lung cancer among them._ , _

'EARRATOR

nfortunately, at this point, there 1s no simple way to reduce the
other possible result of working with ssbestos--~the appearance,
twenty-five to thirty years after the fact, of mesothelioma, the
carcer of lung and abdominal tissue, tnat 15 now a fatal and virtually
¢ncuraole disease. _ _ o -

We have observed mesobhelicoma emong asbestos workers who do not smoke
cigareltes. Therelfore, a second approachr 1s necessary: the approach
of sharply decreasing the exposure to asbestos. Now, most of these

men began work, and were GAOOSQd to asbestos, at a time when the risk-

was not known. Therefore, QTECautlonS were either minimal or non-
existent. We now know these risks, and, therefore, it is important
for us to design measures, Rnowlng tnese “lSKS, to eliminate them.

SJARRATOR:

“here are many ways to start, as Dr. Seliko £ po*nted out to us.
Governagnt has to set some 'sort of stancards. Scientists have to
come up with the proper information needed to set those standards._]
and the men working with a@bestos, uhrough their unions, have to .
Aelp themselves. A4nd the unions, as you'lve already heard have made
a. Suaft toward solving the asoestos problenm.

ST W AT ‘ T
IR Ohﬂ: _ . ) : o § : -

Lubor unions, indeed, in the last several vga;s; nave almost led the
-way in GemOnSt‘ath of social responsibility. For example, at the
osresent. time, the only large-scale industrial hyglene program in the
asbestos industry and the construction trades has been de°1gned and
ned been worked cut by the labor unions involved. This is a remarksble
taing. It is remarkable that one of the building and construction '
wrade unions. have actually gotten together all-their people and each
iwember of this union is contributing ten dollars per year out of his
oun pocket to work out an industrial hygiene program to solve the
nroblems within this industry. This effort on the part of labor has 
ctbracted the additional support of some segrients of this industry.
For exampie, the Johns Menville, 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 . :

o | o o atigre
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. y :
,-*ae major ap proach in the constructlon traaes, which use asbestos in
.tvemendous quantlbles, nas been :to try to contain the stuff so that
.asbestos fibers don't get into the lungs of asbestos workers, thelr. B
_4am**LEQJ or the general populatlon., But that approach simple as il

-80UNds, nas 1ts complex1t1es.

-Regognition of such complexity is essential to any efforts to manage
“the provlem. Only simplistic approaches are invalid. There are really -
jmahy asaects in.the use of asbestos in the construction trades. For
examp ¢, asbestos cement is still used. It is mixed with water to
__make .the final finished product by Slmplj dumping a flfty pounid bag
_ “on this feathery, powdery. cement into a lane tub and adQLng the water.
___“___VnenathS is done, a cloud os asbestos-containing dust is produced. -~ ---——
Velve simply worked out methods of mixing the material within a E
contalner so that no dust .is created. .Secondly, asbestos containing
materials are cut and lelded by power swws. It is simple and logical
%0 enclose these operatlons ‘and to put appropriate exhaust systems on
,uhese power saws so that the dust created doesn't enter the general
‘airstream. Anti-dust materials, or dust suppressors, can be added Lo
- - oune materials used during the manufacturing process. This is now
-oelng done. Appropriate attentiaon can be paid to solid-waste
disposdal. This was . not even leooked at until now simply because, by
~and large, it was not realized that this was a significant risk. Yet,
"it is pernaps one of the most Important sources for this dust.
cdany different measure will be needed; no one single measure will
‘ve adeguate. Bul zll. of these measures are certainly within the
capabilities of our technclogy at this fime.. What is needed is the
‘nerve to do it, the will to do it, the desire to do it. Unfortunately,
e BUCH Lerve,. and such will; and such .deslire cannot come about. . .- R
eutomaticaliy, and requires the interest and the considerafion of many
diverse grouls in the connunlty, including industry, labor,government,
and other sOClal groups such as scientlats,-academlc groups, and 50
A.OI'bh .

ﬂﬂqqA;DR

2his has been the 1ast of two reports on THE CASE AGAINST THE MAGIC
. HINERAL, featuring Dr. Irving J. Selikoff, Professor of Environmental
— . Medicine and Chief of the Division of Env1ronmenta1 Medlclne at the
' -~ %t. 8inai SChOOL of Medicine in New York Clty
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