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Dcaenbe.r 30, 1968

Yr. C, Ko Gorman, ir. furch,
hogers Corpe i
logers, voan. 0G2063

bsar br. Gorman:

I copy of the New Yorker article of lust October we discussed
at our last vizit is attached.

Wegarding dust control, here are extracts from letters written
by J-X tuviroamentul Control Deple:

SH L

. "feaplrators for protection sgainst fiber dusts sl-.oul.-l
T <= - - - be-bursan-of Kines-approved for protection against - - - - -
toxic dusts, not significantly wore toxic than leua
(Bureai. of Kines Schedule 21s oy 21B),

Our owa plant people seem to prrefer HSA TUSTFO. 77,
Uther manufacturesrs of approved nsp:.mtora include
émerican Optical end Willsom."

RES PR

ST

o -m:ltmtgnd.«that-’..ynumqm ny wishes to take evary
i &6 ¢ty of your workers en~

umummumu.eu

bououd that mesrly o) workers may be repeatsdly ex-
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Yr. Co ¥, Sorman - ’ Jeovmber 30, 1966

posed, day after day, without advarse effect. “he newly
proposed TLY :ar nsbutos fiber is 2 million partl.clas per
cubdc foob {2 Mis CF) or 12 fibers por ee (12 £/20).

Asbegtos fiber dugt mnptnum- aamsured in accordance
; i W States Public Health
ﬁ?ﬁ‘ﬁf" Pequiren sollection of
h e count under a

n;, /& opunt is detersized by
Rquet fiber sount under a 430
: ¢ tenkpiques are described in de-
; IM the U Se Py Hy Se  IP pddi-
tional information as to asmpling and analysis is rsquired, it
can be obtained from:

Kyo Howard Aysr
Chisl %ﬂromntal agtivities

Fl.ld Stiidies
Occupational Health Frograr
Depte of Heulth, sducatian «
Welfdre

T 1024 Brondway - :
Sinsinnati, Chio “520&

A compstent, experisnced dunt cont.rol engineer ghould be employsd .
by your concern to design the dust control system, including the i
hooda, duct work, fan and gollector, IteisreBEdhtinluthbtsyoun-

dusty contFo I RTEteny enplorrv kit d e ie loneyrdis tYe0llaetaprteiyre®
nntnxtml?mﬁi"phi'ﬂ“?i‘“ﬁﬁﬁ’ié‘ﬁmt {oas

Very truly yours,
He is Boiscla.lr

RAB/av
Attach.
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A REPORTER AT LARGE

THE MAGIC MINERAL

by Paui BaopEun

REPRINTED from THE NEW YORKER

Itue of OCTOBER (241268
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mous industrial importance because of
its unigue and astonishing physical prop~
erties. It appears 1o be highly cambusti-
ble, yet it can withstand the fiercest
heas, Tt seems as perishable a5 grass, but
by virtue of being almost iramune to
the forces of corrosion and decuy undor
almost every condition of temperature
and moiswre (and of being resistant as
well to the action of most acids, alkalics,
and other chemicals) it i juse about
indestructible. I¢ Jooks extremely frag-
ile, yet its fibres have a tensile strength
equal to that of piano wire, Apparent-
ly as light and feathery as thistle- or
ciderdown, it is actually as heavy and
dense as the rock from which it is
extracted, In one sente, then, it is a
fibre of stone. In another sense, how-
ever, it i a wmineralogical vegetable
whose fibres are so soft and flexible that
they can be carded, spun, and woven
as easily as fibres of catten or fax.
Ashesios is the only mineral that can
be woven into cloth, and it fibrous
structwre is, i anything, even more
amazing than its remarkable ability to
withstand heat. In fact, if it were not
for the electran micreacope, the extent
to which ashestas is fibreus would be dif-
ficult to belisve, for there are approxis
mately a million individual fibrils lying
side by side in a linear inch of chrysotile
ashestos, whereas only thirty-sight hun-
dred glass filirils, such as those found in
various insulation materials, or six hun-
dred and thirty human hairs can be
aligned along the same distance. More-
over, in additian ta their extreme fine-
ness, high tensile strength, unusua) fex.
ibility,spinnability,and resistance to heat
and the elements, ashestos fibres pos-
sess great powers to adsarb and to
filter, Small wonder, then, that when
ashestos, which had been known to the
ancients as “the magic mineral,” was,
in effect, rediscovered less than 3 hun-
dred years ago in the age of industeia]
expansion, it was put to work,

Since that tme, the demand for

asbestos has risen. almost as fast as the
stuff could be mined from the earth
and milled from its hast rock, In 1879,
when the world's first commerdial as-
bestos mine was opened at Thetford,
in the Province of Quebec, only three
hundred tons of the mincral way pro-
duced. By 1910, annual world produc-
ton had jumped to thirty thousand
tons; by the siddle thirties, it had .
creased to five hundred thousand tons;
and wday the tal output i more
than four million twons 2 year. Up
until a few years ago, ashestos was
often called *“‘the mineral of a thous
sand uses” by thase who sold it, but
this 1abe] has become obsolete, especiale
Iy in the United States, where it is
estimated that asbestos may have 3
many as three thousand different in~
dustrial applications, The United States
Is the largest consumer of asbestos in
the world, importing nearly a million
tons a year, mostly chrysotle from
Canada, and since fully ninety-five
per cent of this amount is ustd in
combination with other raw materi-
als=such as Portand cement, asphalt,
and vinyl and other plastics~—asbestos is
present a8 an invisibtle and anonymous
ingredient in 2 myriad of industrial
products, many of which are never
identified 23 containing asbestos even
though it may constituze up to fifty per
cent of their content,

‘The ashestos-cement industry, which
is the principal consumer of the min-
erdl, makes shingles for roofing and
siding, sheets for exterlar and interior
walls, insulation boord, clapboard, cas-
ingy for electric motors, pipes to carry
‘water, scwage, and gas, and numerous
other products, Asbestos textles are
used not only in fircproof theatre cur-
tains bur also in lagging and other in-
sulating wrapping, in conveyar belting
and safety clothing, in pot holders,
ironing-board covers, draperies, rugs,

and motian-picture screens, as Llters in
gas masks and in the processing of fruit
julces, acids, beer, and medicines, and
in mailbags, prison-cell padding, air«
plane fttings, stove and Jamp wicks,
sparkplugs, and fire hose, The electri-
cal-cquipment industty has depended
for years on asbestos yarn and tape for
insulating conductors ranging from
fine-gauge wire w heavy cable, and
woven  ashestos  friction  materials—
such as brake linings and clutch fac-
ings—are found in cars, tyucks, trac-
tors, power shovels, hoists, and other
jndustrial machines, as ure ashestos-
clnth packings, seals, and guskets, As-
bestos papers and felts are used for
roufing, for piano padding, far lining
stoves, heaters, filing cabinets, miliary
helmets, and the mufflers and hoods
of autamobiles, and they also are found
in armored cars, carpets, und tar~
tridges, and as boiler jackets and radi-
ator covers, Asbestos millboard, which
is a heavier veralon of ashesios paper,
is used for acoustical ceilings, as plas-
terboard and fireproof wallboard, and
in electric switch boxes, safes, table
pads, stove mats, ovens, and dry kilns,
Vinyl and asphale Acor tiles contain
anywhere from thirty ta fifty per cent,
by weighr, of short ashestos fibres, and
the fluor-tile industry has become the
sccond-largest user of the mincril
Since the development of phen-
ol-formaldehyde resins in 1909, as
bestos has been used in large quantities
as a reinforcement and filler by the
plastics industry, nnd today there arc
countless plastic products that contain
asbestos, ranging from frying-pan hon-
dles ta rocket nose cones. Ashestos is
also an ingredient of many paints and
scalants, of comnpounds used for raof
coating and road buiding, of puttes,
canlling, and other crack fillers, of
clays used for pottery and sculpture, af
artificial snaw, of plister and stucco, of
fireproof insulation sprayed on struce

tural stech, and of undercusting sprayed
on autumahile hadies,

As u resule of these wultipls and
miscellancisus spplicatiuns, ushestoy has
become pragtically uhiyuinus in md-
ern society, Thiere it sudt an wutumehile,
airplane, train, ship, mikile, nr engine
of any sore thut dovs not contain as.
hestos in snme farm or ethery anl i
has found its way into literally every
building, Eactory, hume, and farm
acress the land, Andd, heeause it miv
auscule fibres ure ominently respirable,
ashestos buy alsa found it way lnue the
lungs of mun, where, by remaining as
indeatructible as it dues in nuture, it car
wreak terrible havor,

HE advarse biulogical cffects of

ashestas were shieryed as early as
the first contury by the Greck poupe
raphor Strabo and by the Roman nate
uralist Pliny the Elder, huth uf whim
mentioned in passng a sichirs nf the
lungs in slaves whase ocenpation was
to weave ashestos into clath, Strabu
and Pliny were calling attentinn for the
first time in history to a diwase thae
would onr day he knwn ay asbestie
sis—a form of paewmecasiosis (the
general term for all duse divews of the
lungs ) causcd by the inbabiton of fine
fibres and particles of asbestus—tuig the
ancicats were much tan wved by the
magic of the minesal Wi be ancerped
with the possibility that it might cn-
stitstte 2 health hazaed. Indevd, their
attitude tawitrd ashestos sumethnes Jug-
dered on veneration, Strabs and Plu-
tarch noted that the “‘perpetunl™ wicks
used 3n the sacred amd inextinguidi-
ble lamps of the vestal virging were
nuile of ashestas, sad Pliny descrilind
ashestas clath, which had been uscd
for centuries in creamntinng, as the sare
and costly “funeral dress of kinge™ &
was generully assumed in ancient s
that ashestus was of vegeuble origin—
Pliny called it *“Yismem wonm™ sl
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lungs of autopsied ashestos workess,
many of which contained literally bil-
lians of them, that they quickly came to
be flfl;:d “ashestos bodies,”
most impartant investigation of
this periud was conducted gi:: Dr,
E. R, A, Merewether, 2 medical in-
zecm' for the Factory Department of
e British Home Office, Between 1928
and 1929, ho cxamined three hundred
and sixty-three ashestos-textile workers
out of an estimated total of twenty-two
hundred asbestos workers employed in
Great Britain at the dme, and found
that nincty-five, or slightly more than
tweaty-five per cent; showed evidence
of suffering from pulmonary fbrosis,
He alio demonstrated that the incie
dence of fibrosls increased in direct pro-
portian to the number of pears of ex-
posure, reaching cighty-one per cent in
the group of workers who had heen
employed in the industry for twemy
years or more, As a resukt of Mere-
wether’s regort, Parlinment passes leg-
islation in 1931 that made asbestosis a
compensable discase, roquired improved
methads of exhaust ventilation and dust
suppression in ashestos-textile factaries,
and instituted periodienl medieal examiv
natians for workers engaged in par-
ticularly dusty processes in the ashestos-
textile industry.

After this promising burst of activity,
however, progress in the field of ashes-
twosls was depressingly slow, for, as
things turned out, the doctors had only
begun to scratch the surface of a prob.
lem of bewildering complexity, Many
investigators assumed that the new rege
ulations would prove cffective in con-
trolling the disease, thus failing to ap-
preciate the fact that, once inhaled,
asbestos, which is virtuallyindestructinle,
continues to react within the lungs for
a lifetime, and to heed the warning of
Moerewether, who, when asked i two
years of exposure was sufficient ta cause

ashestosis in a young girl, replied, “Yes,

if she lives long enough.,” Moreover,
techniques of dust sampling were primi-
tive and inaccurate, and dust levels
varied 3o greatly—aot only from fac-
tary to factory but from area to avez
within a given factory—that it would
have been almost impassible to establish
¢eriteria upon which to recommend 3
safe level of exposure, But as tme
went by, the generally lowered dust
levels that did result from the regula-
tions of 1931 appeared to be slowing
down the attack rate of the disease, at
Jeust in Great Britain, and the life cx-
pectancy of the average ashestos-textile
worker was further increased by the
advent of antibiotics, which drastically
reduced the death rate from infectious
g:lmonary diseases that often had 10

feared as a complication of ashestusis,
The totally unforeseeable consequence
of all this was that asbestas workers, in-
stead of dying of asbestosis, began living
long enough to derelop asbestas-in~
duged cancer.

"The first published suggestion of an
association between ashestosis and ma-
lignant disease was made in 1935 by
Dir. Kenneth M. Lynch, professor of
pathology at the Medical College of
South Caralina, who described the case
of a fifty-seven-year-old ashestos weaver
who died of ashestosis and in whase
Tungs cancer wos ako found, Because
the regulations of 1931 required Brit-
ish coroners ta conduct autapsies on
mea who had been suspended from
work with ashesws an account of pule
menary disability ar when their length
oF service rendered it Kkely thar their
occupation was a conttibutoly cause
nE death, pathologists In Britain were
able to investigate the suggested link
between ashestosis and lung cancer
much more sasfly than their counter-
parts in the United States, where few
states had workmen's compensation
laws covering dust diseases, and where

there were no specific regulations re-

quiting  post-mortem cxaminations of
asbestas workerns. The British investi-
gations were not made the subject of
official comment untl 1949, however,
whea Dr, Merewether, who was thea
Chief Inspector of Factories, published
a seview of data that had been accume
ulated from 1924 to 1946, which re-
vealed thar Jung cancer was present
in thirty-one out of two hundred and
thicty-Ave deaths that were caused by
ashestosis or in which asbestosis was
found at astopsy. This was an inci-
dence of slightly more than thirteen
per cent, and Merewether found it
highly significant, for lung cancer, ac-
cording to its incidence in the general
population, should only have been pres-
ent in approximately one per cent of the
cases, At the time, no foraial chim of
an association between the two diseases
was made, but during the next faw
years an increasing amount of evidence
began 1o establish one, Then, in 1955,
Dr. Richasd S, Doll, director of the
Statistical Ressasch Unit of the British
Medical Research Council, completed
2 study of a hundred and thirteen con-
sccutive autopsies of men with more
than twenty years uf exposure in a
large asbestos-textile factury, which
showed that the extent to which they
had sisked Tung cancer over the whale
period was eleven times as great as
that of men in the general population
of England and Wales, From thea
on, many doctors were convineed that
2 causal relationship between asbestos
ure and fung cancer had been
demonstrated, although almost no part-
of the vast ashestos industry either
acknowledged the relationship or found
it advisable to aid the independent re-
scarchers who were investigating it,

AI' this poinc, many epidemiclogists
had concluded that the hazards
to human health presented by asbestos
were Jimited o the relatively small

group of heavly expused workers cn-
gaged in makiog asbestes textiles. The
treuble was that very few atudies had
been mude of the tens of thatsands of
workers engaged in uther hranches ol
the industry, which was then cxpand-
ing at an cnurmoug e all over the
world, so that no nne really had any
way of knowing whether there was
any danger from mederate or light
occupational expnsure—or, for that
matter, fram indircct, nun-uccupativnal
exposure, Such studies were under way
in a number of cruntrics, however, und
when the resulty hegan to appear, in the
Tnte fifties, it bocame evideat that the
hazard pased to man by ashestos hud
once again been underestimated,

The most dramatic development was
the discavery aof an assaciatinn hetween
exposure to asbestos and mesathefuma,
an almast ulways malignant tumoer of
the plewra, which is the delicate meme
brane that encases the lungs, or of the
peritoncum, 4 similar membmnc that
Jines the abdominal cavity. Previously,
mesothelima had been i rare that it
was considered a pathalugical curinsity,
It was found in only one ont of
cvery ten thousand aulapsies, it was
not listed in most medical books, and
it was not even ended separately in the
Warld Health Organization's Interna<
tionul Classification of Discases, In
1956 and 1957, hawever, sixteen cases
of this rare tumor—=tantamount ta an
epidemic—ivere diagnused at the Prrus
moconivsis Rescarch Undt dn Johane
nesburg, South Africa, by # puthulnpise
named J. Christopher Wagner. T
dreumstances led Dr. Wagner and
his assnciates tu suggest that ashestos
might play siac part in the mpatejuns
outbreak: ashestnz hadies had been
found at autepsy in the Jungs of the
very fimt case, and tea af the caes
had come frum u huspital te which
patients suspected of sutfering frum
tuberculssis  weee  geferred  from o
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lioma that had been confirmed by au-~
topsy or biopsy in London Hospital
To no one’s surprise, thirty-one of the
seventy-six patients had worked with
ashestas, but eleven of these who had
died had simply lived within half a
mile of an asbestos factory, 2nd ninre
others—scven womien and two men-—
wore  relatives of nshestos  workers,
Mast of these women had washed their
husbands’ work clothes regularly. The
investigators learned that one of the
huskands, a docker, had come home
“white with asbestos™ every evening
for chree or four years, and that his
wife had brushed him down. Both
of the men in this group, when boys
of eight ar nine years, had had sis-
ters who worked in asbestos-textile
factories. One of the sisters had been
employed as a spinner from 1925 to
1936, and had died of ashestosis in
1947, at which time it was determined
at an inguest that “she used to return
from work with dust on her clothes.”
Her brocher, who had apparently sus-
tained ne ather exposure to ashestos in
his lifetime, dird in 1956 of a pleural
mesothelioma,

Further corraboration of Wagner's
findings tame from santheastern Penne
sylvania, where T, Jan Licben, then
head of the Divison of Oceupational
Health ac the Swmtr Department of
Health, in Harrisburg, investigated the
backgrounds of forty-twn peaple wha
had dicd of mesothelioma between
1958 and 1963, OF the forty-tws pa-
tients, ten proved to have had definite
wetupational exposure to ashestos, three
were velatives of ashestos warkers, eight
cither lived or were employed in the
vicinity of an asbestos factory, and ten
athers were discovered to have had at
least some minor exposure to che min-
eral, The ten people with minor
expasure dncluded a  self-employed
maker of Swits cheese who used 2 five-
hundred-gallon  boiler covered with

ashestos insulation that flaked off on
contact, 2 salesman who had mixed and
applied  asbestos-cement insulation to
boilers in his home, and a fourteen-
year-old boy who at one time had
helped his father saw up and install
plasterboard during an extensive re-
modelling of theitr house,

From an epidemiclogical point of
vicw, the investigations that tended to
support the findings of Wagner and
Thomson were weal;, because they
Jacked a defined population as a base
against which the data could be meas-
ured. On the ather hand, the presence
of asbestos bodies in the lungs of such a
Inrgre percentage of consecutive autop-
sies in so many widely distributed cities
of the world was sufficient to indicate
that asbestos fibres wese prohably being
inhaled by a majority of urhan dwell-
ers everywhere, and the associmtion
between asbestns and  mesothelioma
was striking enough to suggest that &
history of exposure to the mineral
was likely to be found whencver a
positive diagnosis of the tumor was
made, As a result, epidemiolopists were
forced to revise their idea that asbestos
was only an industrial hazard, and to
give serious consideration to Thom-
son’s prediction that it might prove
to be ‘dangerous for untold numbers
of uasuspecting peaple in the general
community,

N October of 1964, in order ta re-
view the data collected in the past
and to discuss the problems awaiting
soluvion in the future, the New York
Academy of Sciences sponsored an in-
ternational Conference on the Biolegt-
cal Effects of Ashestos, at the Waldorf-
Astoria. The conference enabled more
chan four hundred scicntists from all
over the world to discuss the immenge-
ly complicated epidemiclogical and
clinical problems that had appeared in
the forty years since Dr, Cooke de-

-

o=

scribed the first clear case of asbestosis,
and its planning was largely the work
of one of it co-chairmen, Dr. Irving
J- Sclikoff, whe is head of the Divi-
sion of Environmental Medicine at
the City University’s Mount Sinai
School of Medicine, director of i
Environmentai Scicnces  Laboratory,
and a pioncer in the field of moden
asbestas epidemiology.

Like many of his colleagues at the
conference, Dr, Selikoff became inter-
csted in asbestos in 3 roundabout way.
A native of New York City, he in-
terned au Beth Istael Hospiaal in New-
ark; did his pathology at Mount Sinad,
where he has heen a member of the
staff since 1947; and became a chest
physician at the Sea View Hospital on
Staten Isdand, specializing in tubercus
losis. In 1951, he participated in the
basic rescarch on isoniazid—the anti-
biotic drug that, by effectively killing
tubercle bacilli, has provided a cure for
tuberenlosis—far which he received
the Amecrican Public Health Associa-
tion’s Albert Lasker Award in Medi-
cine, In 1933, Dr. Selikoff founded a
micdical clinic in Pagerson, New Jersey,
where, by chance, seventeen of his
carly patients were men yeferred for
chest-disease consultations wha worked
in a local factory that bad heen mak-
ing asbestos-insulztion materials since
1940, When the factory closed down
in 1954, the seventcen men went into
other work, and at that peint Dy, Seli-
koff decided to continuc his abserva-
tion of these patients with X-ray ex-
aminations and pulmanary.function
tests in order ta determine the history
and the natural course of asbestosis in
men who weuld not be subjected to
further exposure.

At the time, Dz, Selikoff was chiefly
interested in ashestosis because, as he
has explined, “T was still unconvinced
of the relationship between ashestos and
tung cancer. There wasn’t much data,

and what there was scarcely seemed to
indicate that it wanull prave ts he
much of a problem.” As things turned
out, he changed his mind. In 1954,
all seventcen men from the Paterson
factary were ablebsoddied and wurke
ing. By 1961, however, six of them
were dead, and wday only six of them
are alive, Of the cleven whe died,
four were victims oof Jung cancer, three
of other cancers, one of metathelinma,
and two of asbesunie, Of the six who
are stil] alive, twe are dishled became
of respiratory insufficiency caused by
fibrosis of the luage, und uie his e
covered from surpery fur cancers of
the lung and lanenx. Dz Sclikef]
shook his head in descrhing the fuge
of these patients, but us rarly as 1961
their ranks had bren thinned wut sn
dradically that, as bhe said, “I wa
forced to the awful realizathm of what
could happen ta men W were wene
pationally expused o asbeston” After
the company that nwaed the factary
said it was unable to make its employ-
meat recurds available, he wrute tu
several ather Jarge ashtstes manufac-
turers in the United States, inguiriiy
abust the hiealth experiences in their
phnts, and was unable to «htain ine-
formation fram any of them, Meune
while, he and Dr. Jacah Churg, chicf
pathalogist at Barnert Memurid Hone
pital, in Patersan, who had been find-
ing wshestewis and Jung vanver in 2
large number of workess from the Pa-
erson factary, teuk their data to Dr,
Reascae P. Kandle, Commissinner of
the New Jemey State Departmant af
Health, and Dr. Kandle applied to the
United States Public Henlth Service far
funds to undertake a study of thie Pate
erson fuctory and tn make g stutewide
survey to determine how many pesple
were being occupationally expaed tu
ashestus. However, the request was
denied for Tuck of vesuurecs,

Since Dr, Selikeff already kncw e
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found radiological evidence of asbesto-
sis in fully half of the eleven hundred
and seventeen men. The extent of the
fibrosis varied direcdy with the dura-
tion of exposure. OFf threc hundred and
forty-six men whase exposure had be-
gun less than ten years before, only ten

r cent showed any abnormality, and
of three hundred and sevency-nine men
who had been exposed for hetween ten
and nineteen years more than half stil}
had normal X-rays; in acither group
was there any discernible evidence of
cancer. On the other hand, Dr. Selikoff
found that among three hundred and
ninety-two men with more than twen-
ty years of exposure three hundred and
thirty=nine had developed ashestosis,
which had by that time become mod-
erate or extensive in more than ffty
per centof the cases; he alia found that
eleven of the men had developed can-
cers of the Jung or pleurn.

Aided by yeardy grants from the
Health Research Councl, Dr. Seli-
koff has maintained x close warwch on
the ashestos workers' health, paying
particular attention to those mien with
more than twenty years of exposure by
examining them ence or twice z year.
As 2 result, he has been able to detect
symproms of Hlness in muny of the men
much zarlier than they might have been
detected and to observe with greac ac-
curacy the mortalicy experience of the
dhree hundred and seventy whom he
found in 1963 to be survivors of the
original siv hundred and chirty-two
members of the union in 1942, It con-
Gnues to be disastrous. Between Janue
ary of 1963 and Macch of 1968, fifty
deaths would normally have been ex-
pected to occur among these men. In-
stead, there were a hundred and ¢hir-
teen. Fifteen of them werc caused by
ashestosis, and, as with the earlier
study, the rest of the excess turned out
to be caused by cancer of varjous kinds.
Two or three bronchogenic cancers

would heve been normal; but twenty-
eight occurred, and where the actuarial
tables predicted only two gastro«intes-
tinal cancers there were eight. An un-
expectedly sharp rise in the number of
mesatheliomas was observed, In the
caclier study, there had heea only four
in two hundred and ffty-five deaths;
between 1963 and 1968, however,
thirteen of these rare tumors were
found in 2 hundred and thirteen deaths.
Dr. Sclikoff suspects that the latent
period for mesothelioma may be longer
than that for cither ashestosis or Tung
cancer, but so far he regards the heavy
increase of mesothelioma among the
insulation workers as something of a
mystery.

Dr. Selikoff and Dr, Hammond
found special significance in the fact
that all twenty~cight bronchogenic
carcinomas occurred among asbestos
waorkers who smoked cigarettes regu-
larly. None were found among cighty~
seven men who never smoked ciga-
rertss. Dr, Selikoff and Dr. Hammond
have reservations about these data,
which suggest that asbestos warkers
who smoke cigarettes are ninety times
more Jikely to die of Jung cancer than
men who nelther work with ashestos
nor smoke, because they are hased
upon the experience of a reladvely
emall aumber of people. ‘They do con-
clude from it, however, that an im-
portant co-carcinogenic effect exists be-
tween ashestos cxposure and cigavette
smaking; and in a recent article pub-
lished in the Jaurzal of the Americen
Medical Association the( recomnmend
“thae ashestos exposure be minimized,
that asbestos workers who do not smoke
should never start, and that those now
smoking should stop immediatcly.’ It
has been suggmed in some quarters
that nsbestos fibres, which are known
to be highly adsorbent as well as vir-
tually indescructible, may retain the
substance known as benzo [a] pyrene
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from cigarette smoke for long periods
of time in lung tissue, thus tending to
produce Jung caacer by a aynergistic
effect. No onc knows for sure, hawever,
and D1, Selikoff will not hazard a guess
about the matter until more informa-
tion is gathered. He expresses cortainty
zhout the effects of ashestos exposure
only when he has epidemiclogical proof.
He knows, for example, that one out
of every five asbestos-insulation work-
ers who die in the New York-New
Jersey metropolitan avea dics of lung
cancer, and that almoest half of the
three hundred and sixty-eight deaths he
has recorded among these men in the
past twenty-five years have been caused
hy cancer of one typt ar another, Last
March, citing these figures before a
House subcommintee on  labor, he
warned that “§f they are projected to
the country a3 3 whole, and if no im-
provement in the health hazards these
men face is achieved, we may look fore
ward 1o perhaps six thousand deaths
from lung cancer and to perhaps ifteen
thougand deaths from cancer in general
among men in this singlc nsbestoy trade
alone Conddering that the total
membership of the Internadonal As-
sociation of Heat and Frost Insulators
and Ashestos Workers is only cighteen
thousand men, and that there ace ahout
the same number of non-union asbestos
workers, bis prediction has saaggering
implications.

I RECENTLY spent several daps
with Dr. Selikoff in the Eaviron-
mental Sciences Laboratory at Mount
Sinai, where he has assembled a team
of thirty men and women to work on
various aspects of the asbestos problem.
“The vooms include laboratories for his-
tology, pathology, tlectron microscopy,
chemistry, and minetalogy, and among
the imposing array of equipment they
contain is an clectron microprobe that
is capable of identifying particles of in-

finitestmal size, Dy, Seliknff’s office Iy
large and modern, Its walla are lined
with shelves and cabinets contnining
hundreds of bound volumes of research
papers and reports on asheos, and at
one end are a large conference table
and 2 blackboard, The place gives an
immediate impression of rather cold
efficiency, but this is tempered to a
great degree by the affability of the di.
rector. As we talked, Dr. Sclikoff, &
large, soft-spoken man in his carly
fifties, was frequently interrupted Ly
telephone calls and by questions from
staff members, but he generally re-
sumed—-often  with an  enthusiastle
“Where were wo?P=and sattled off
statistica about asbestos disease the way
sotne baschal] fanatics recite the katting
averages of big-leagur hallplayers, On
the day of my first visit, however, fie
received & call from a ductor in New
Jevsey who informed him that a lung
cancer had just been diagnosed in ane
other of the insulation workers. Dy,
Selikoff told the physician that the pas
tent's lat X-rags shawed moderate as-
bestasis, that he had had moro than
twenty years of exposure, and that he
smoked a pack of cigarestes a day,
Whea he hung up the phone, he was
visihly upset, and fell slent. A few
moments Jater, he wid me that he had
taken mare calls like that than he eared
o remember. “T doa’t relich the role
of Cassandea, but I feel we'va got tu
forge ahead on this problem as quickly
a3 possible,” he safil. “There are abiue
thirtyesic thousand insulatfun  wurk-
ers—union and none-unin—in the
United Stutes. All in all, including ase
hestns-textile workess and people ene
gaged in manufacturing uther asbestos
producss, there are Embuhl}' more thun
a hundred thousund workers who ure
vegulasly and dircetly exposed, The
hazard would he scxious enough if thit
were the only gtoup at risk, hut &’ ub-
vious that she problem extends further,




