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fntten:ion to pulmonary function studies
-Claizs are being pade against maAny cozpanie

alleged exposure
place and the subsequent development of pulmondry ez hyserzs or

some other chronic pulmonary disease,
tneidence of chronie respiratory
ce~diovascular disease in cazes rece
through social security, and
. have been dlagnosel as having pulmonary
trend to making £ore ¢lalms coatinues and ¢
in a position to make eclaixps eontl
~oould be a serious one
provlez i8 £o Kknow <
ezoloyees in the pize way
s empioyees L8 docunented.
%evaluation the Coopally w
© ehronic pulronary digease i5 f:
»to stete tnel t
T egusatlion,
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Novezber 2, 1954

Asbestos exposure only highlights & need for closer —
throughout the Coorany.

s on the basis of an
to toxic materials in the air of the work

At thias time the
disease i3 second only ¢o

‘ying disability allowances L
about T per cent of &dult pales

ezphysezs, If this

nhe nuzber of persons

aues to rise, the protlex

for the Company. One answer to this

ne pulmonary funetion status of all

thet the hearing status of &l

Without & baseline pulzonaly fanetion

ould be in & diffieult position Lf

nally éiagnosed in en ex;-loyee

e wWork eavircanent played no part in its

It ¢s ry belief that for lees poney than would be
urt suit an effective

can be set Uy and operated

tavelved $n the loss of & sinple €0
pulmeonary function tescting prosram
for a trial period of five years.

I shall be glad to present & econcrete prorostl ylong

~ese lines.
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G. J. STOPPS
G. J. Stopps, n.B..B.S.
Chief, Physiology Section
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EMORANDUM

%: J. A. Zapp, J?¢-7
AO¥: G. J. Stopres /\

TRIP? REPORT

Conference on Bilological Effects of Asbestos criC.ili:0

dzy, Tuesday and Wednesday, Octcber 16, 20°.and 21, 1964

uader the auspices of the New Yerk Academy of Sedgnces, ’
th

o
- —

ne Section of Biologiczl and Mediczl Sciences ==

N Ll<nough this was 2 well-conducted and wall-zttended meeting
Zere teling some three to four nund-ed persons present &t almest
Wery session, tnere was alsc a feeling that there were severszl
csts present 2% the banguet of information presented. No doulbt
his fesling larzely stemmed from the fact that out of some 53
:@zers givern, conly two ¢f them were given ty people cecnnected with
;ne 2sbestos indusiry in the United States and Cznezdz, wherezs
there were seven given by representatives of the asbestcs industry
R 2-:+24n and 2 further three or four papers were given by perscon
nected with the asbestos industry in South Africa.
From the peint of view of the Du Pont Company as a whcle, the

Jin interest of the meetings was in drawing attention to the ract
2T asbes<csis and complications of asbestcesis have now beern

n

®und in persons who would not in the ordinary way come €O rind 2
®inz exposed to astestos; that is to say, they do not work in
Plesics mines, asbestos mills, or asbestos textile factories.
fhderlining this relatively wide exposure c{ persons to a2spestos
®s the work of T. J. Selikoff, from the Mt. Sinzi Hospital, New
l??k, wno has been studying the workers in the insulation trades in
B Yorx City. The investigation reported concerned 1522 memlers

$ the Internaticnezl Association of Heat ané Prost Insulatcrs and

E [

$oestos Workers in the New York-New Jersey metropolitan area. The
udy 1ncluded every individual who was 2 memder of tnis unlod on
$ecexzber 31, 1942, or who Joined by December 31, 1962. Two huncred
Xy-four men were dead on January 1, 1962, 2ad 43 nave died since.
$°7 death was studied. One theousand two hundred fifty-elgnt men
Wre goi111 alive 2nd 1117 of these were examined. This represents
;;{9% of the pogulation at risk. - Clinical, radiological an2
flmonary function examinations were also made ol these mexl. X-ray
$Ming of the degree of asbestcsis present in four graces Tanglag
Fon 0 to 3 indicated that in those having O to 9 years ol exposure
¥ 2shestos, 89.6% had nc asbestosis present, wnile 36% hac grade 1.
$lereas yith 40 or more years of exposure, 9+.2% had grade ¢

estosts and only 5.8% had none. In an analysis of 307 consecutive
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4 I ax eaclosing & copy of &y trip report on the asSestos™
esing held in New Yorx,

Be fact that Qisezses due to

i meeting underlineﬁ‘t
found in workers in asH>estos

%estss are no longer chiefly
dnes and textile mills where the risks have teer recoznized

Ph¢ gaasled egainet. The risks now are among the secondary
ise~s such &8 the manufacturers gnd installers of sngalation,
environoentel conditions

Bd. t0e TI8KB are highest where the

. 3 moct diffieult to eontrol. Such jots as the ri,ping out

T of 514 insulation or the pixing of the &y {ngredients for

$800e1 08 cement must resllt in tne productoon af 2 dusty,
>escos-containing atmosihere. In such situations personegl.
11-fitted, respiratory protective devices are the most

fective means of protecting the workers.

- The Du Pont Company spends between 3 to 7 per cent of the
G008 of new construction on tnsulating materials, much of walch
%_éﬁbazains asbestos. Roughly 200, K0 pounds of pipe {nsulation
1{?1&?““'04 every ysar and approximately 70 per cent of tnis

g redation L asbestos, With figures of this magnituce it 18
a0t officult to visualize a real health mazard existing Just

fﬁ?‘“ this one use of asbestos.

. T Because of the long time lag from first exposure to
B o io0eis (the mean nood 38 about 80 yeers), the potentied
'™ siretory disesse probdblea is 1iable %o grow i gize. This
f"‘ic“l&rly true of the nylen plants which ere big users
..v.‘beltos insulation on their "Dowthera” lines. all of which
%?':">tcb'.n inatalled in. the last 26 years, The comensation
B tdeed ;' of this problem speaxk for themselves and point to the
L 0250 or sdequate pulmonary function studies on a1l woTkers
] ¢d to & definits risk of respiratory damage.
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L-ns among asbestos insulation werkens, 53 were found to have
gc‘.ncmas of the lung, § had mescthellomas ofthe pleura, 25 had
~cinomes of the sastrointestinal tract, and 27 hed neoplasms &t
her sites; 17 of them had sshestosis cenfirmed &t autopsy. The
nclusion of this paper was that pulmonary asbestcsis was-a

fent f1o2nt risk of insulation werkers in the United States; and
"will be noted from the 2bove figures that this papel touched
fon the point developed later ty other worxers &2t +ne Mt. Sinzal
t21 that the risk of carecinoma, eiiher cf the respliratory

4
gact o> ¢l the gastrcintestinal tract, appeaTsto Te significantly
feater -ongst the 1~gulztion wookers than 2mongStT the genera.
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vatlable : c
s was especizlly trae of stczach cancel
~z14ized abdoxinzl cancer (6 of 7). TherelcTe
ritonezl mesctnelliome may be even Iore

cf 207 deasihs recorded. 1n adéition to the
~eccrded deaths, +=ere were three men alive
(1 lung cancer, 1 =ieural, and 1 peritonezl

1 zs one apperentiy cured of tongue cancer:
lern, and Ihnres felleowing suscessful resectich
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~ found Ln this sarvey. I~ guestions &t The
zper, D-. Harmmond broughat Cuv -hz¢ tne group of
~eSuTEtly nov been moD sm-ensively geudied from :u:
poine of view «marn &ny cther similar gooup of 'Eraers
ndustoy sance uncil the putlicas-on cs wne results

©~ been &ny particuliar cause fco concteln thet ghe -
slasion wWOrKers were ghowing &o zhnc-mzl incidence O
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i A report from Turner Brothers Asbestos Company, Ltd.,
England, and presented by Dr. J. F. Knox, showed a
dewnzt more optimistic story when suitable dust prevention
1lations were introduced and enforced in the asbestos industry.
"a mertallty study of workers in an asbestos factory carried out
gor to the enforcement of the British Asbestos Industry Regula-
Hns excess mortality amongst workers employed for 20 years ané
yards was observed. Lung cancer in association with asbestos-s
$ responsidle for 2 considerable proportion of this excess. &
8dy of a group of workers from the same factory exposed since

# regulatlions went into effect shows a reducticn in mortalily

te without an excess of lung cancer. r. Hammond had pointed out
; ser thzt the extreme rarity of pleural mesotheliozz in the

e wms
b cemw MG
gera; populaticn meant the finding of even 2 very few czses in &
g:‘_c.;l..r study 4in industry was nighly significant.
* Dr. F. C. Elmes of Belfast, Ireland, tackled the protlem cs
He had studied 42 czses

oma f{rom another point of view.

1 mesotneliomz found in his department in Relfast over
14 vears; the pcpulation at risik being about three-guariers

"1icn pedple. £ pesitive histery cf exposure to astestcs -2
©
o)
L 3
w

b~ gl
l‘|

bio =

weained in 3z of the c2ses compa-ed with caly S of L2
~+rpls. Asbestos bodles were Tound in the lungs of 68%
< witn mesotheliome cf the pleura, 20% cf patlents with
~© the tronchus and 20.5% of patients Cyng of non-
disezse. The frequency of finding of asbestos becdlies
3 s higher (27%) in men 4ying of non-malignant disezse
en 60 and 69 years of age who went into industry tetween 1505

@ 1635 than 4in the 50 te 55 2ge gI°uP wno started wocok between

5 and 1925. ©DBetween 1906 and 1923 over 1000 toas & yezr of

)Ller compositicn were imported into Belfast compared with 600

ns a year at cother times. This boiler composition was an insulzt-

is material containing 2 consideratle proporilon of asbestos {iber.
. Eimes pointed out that the latent period for the development of
leunz21 malignancy alfter exposure may be up to forty years so that

Pereasing numbers of cases arising from exposure can be expected

;? many years to come.
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of the M.R.C. Pneumoconiosls Research Unlt,
t4ish Isles, noted that an assocization tetween
cy was now generally accepted.

nown that there was an increased
o Be!
b - e

£ Dr. Wagner,
gmorgan, wzles, Bri
estos and pulmopary malignan

Te recent investigation had s
Rcidence of pleural and peritoneal mesotheliomas occurrin

BODle occupationally or environmentally exposed to asbestos dust.
Some of these cases the exposure has been extremely slight and

t sufficient to produce the histological features of asbestcsis.
P only patholosical evidence of exposure hzs been the presence of
: r spaces. In South Africa more

Phestos bodies or fibers in the ai
j&“ 100 cases of this tumor have been confirmed histologiczlly.
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of these cases have been confined to one asbestos
gng area. Tne majority of these pecrle were not emzlcyecd In

gsbestos mznufacturing industry. Cnemical 1nvessigations have
wa that oils containing carcinogenic nydrocarcons are present
,r21ly 4in this particular type of asbestos.

1y 21l

: tzking much the same approach 2as +hat reported
Fpr. Elnes of Belfast was reported Ty Muriel Newhouse of the
bdon School of Hygiene and Tropicel Medicine. DT, Newhouse
for-ed on 2 ser=es of patients ats ding a large nospitel in the
- end of Londen. ». Newhouse' ients were éivicded int
ps: tnhe first consisted of s in whem the dtzgnosis C-
v or by TLOPSY. In 2ll

3 <

nfirmes &v sy
2 g=1¢ hisccories weos

i

another study
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~4218 and othel

znd expcsure 0 duss

s=o0s. <Iignteen of thcese

X ves were WOIKinE with

cved in cne facicTy. meig factoTy openes I 113

years & neavy cer of crocidslite. L1l those
could te treaced worked with this type ¢ astestos.

e 36 patients with mesciheriomata witn nc positive

{onal histeoTy z2nd no reiatoves 1iving at home working with

cs, there were 11 wno lived within hell & rile of an asbestcs

y. Five of the contrcl series 21so lived in the sane ATe:Z.

1~ the proporticn of pacients 1n the twc series WES

-4 - e Ha
jratisticaasy significant,
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~, of the PreumoCcCnicsSas pesesxch Unit,
altnouEn

~, Tar Wstster,

Channestusg, South Africe, pointed out In m+g pzper that &l

nimzl expe-iments have gucceeded in gnowsng the growsh of &
setmeliomz-1like tumceT +n animals i wmich the 2sbestos Wes
seulaz-ed directly into ~ne pleurz, it nad nct been possitle I©
Toduce carcinomasa oYy exposing ¢he animzls to & aspestcs GusT

mescthelial tumoTrs from auvtossy
of Liverpool, England. Seven-

amples of diffuse mesotheliomas.
ritoneal. fvidence of

emagl i A
ver-- (2991

: A fumther study of pleurzl
Pecords was given by W. Glyn Owven,

jeeern cases were gelectced as good ex
, orveen cf these were pleurzl and one was
Shes-es exposare was obtzined <x 1L (82%) of the 17 mesc

W\
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None of a similar number of subjects with cancers of other
es were known to nave handled asbestos. Of those giving an
spaticnel history of asbestos exposure, five were laggers

loyed ty firms of insulation engineers and two were boiler

e-s (shipbuilding), two patients were employed by sackware
ufacturers and had nandled old sacks which had contained

estos. Only two of the 17 patients had worked in asbestos
tories, and one patient gave a history of close environmental
osure having worked in the offices of concrete manufacturers

I ng asbestos cement.

D-. William D. Buchanan, Ministry of Labour, Londen, pointed
earlier studies of the B-itish Vitzl Statistics reco-gs

that

‘{eczted an apparent association between the presence of

estcs’s and the finding ol 2 themacic tumor; although such an
seiz+isn hzd been pecstulated some Years pefore 1047, it was
taved that the study reported in that year was the firs<

aster wnen these findlngs hzad been related to 2 sizzTcle gTrour.

prc-crtions soO alffected appear to be {increasing in more recent
dtes. Up to the end of 1963, 584 death cercificates reccrcinz

presence ¢ aspestcsis have been ob=z2ined and annual totals of
oh centificates were currently increasing. The propertion alse
ycording 2 thoraclic tumor nas also in both sexes centinued to
scre2se disproportionately to the total number sc taatl currently

» 50% of the mzles dying with asbestosis present have glso &

D

1asz. Even wnen viewed against the steadily rising {ncidence

} lung cancer in the populatlion as 2 wacle, Dr. Buchanan lelt tnat
be~e was 1ittle doubt that this lincrease was a rezal one.

~ Dr. Bader presented an interesting series of 17 czses of
Tloyees actively working in an asbestos factory ten years age

b which time the plant in which the men weTe employed discontinued
be~a<icn. The men have been foliowed 3ince that time with serizl
indcal, radiological and pulmonary function investigations.

ring the baseline studies, pulmonary function exzminations, when
normz), revezled the classic findings of the alveolar capillary
fock syndrome, uniform decrease in lung volumes, well-preserved
RXimum breathing capacity, decreased a-terial oxygen saturatlion
#Specizlly on exercise), normal pCO2 values, ané decreased

silusing capacity. Hyperventilation 2t rest and exercise ccecurred
mcre than helf the cases, and dezd sDpace ventilation and

pveolar ventilation were inereased. The mos<e sensitive index of
Boaired function was arterial oxygen saturation. Slight reduction
t rest was found in six, and reducticn below $2& was found in hall
the workmen on exercise. The post-employment se

5 ri2] evaluztions
R e made in terms of x-Tray progression, development oT worsening
dyspnea on

3 exertion and further measurements of pulmonary func-

llon, " Follow-up observations were 1imited by complications of the

lsease being studied. Of the 17 men studied ten years 2g0, O men
® now dead; 2 of lung cancer, 1 of pleural mesotheliom2, 2 ct

#°Sirie carcinome, and 2 of pulmonary asbestosis (ccre pulmonale),

N\ -
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Poa p
pot asbestos fiber penetrates through the respiratory passzges
i rztters and not the classification of the mzn's occupatlon.
7 For persons who would like more information on this toplc,
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abstrac
astos are avail
dings of the con

-

ts of the Conference on the Biological Effects of
2tle from the writer and it is expected that the

ference will be published within the yezr.
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