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B1OLOGICAL EFFECTS OF ASBESTOS EESSION 1, PAPER 1 

THE GEOLOCY, OCCURRINCES ARC MAJOR USES OF ASEESTOS 
by 

X. W. Eerdry 
Canadias Jobns-Manville, 1td., Asbestos, Quebec 

The mineral ssbestos may be divided imto two broad groups of fidrous silicstes of varying con- 
position, namely pyroxeses including chrysotile, and &mphidoles including crocidolite, azosite, 
trecclite, sctinolite and sothophyllite. The host rock for chrysotile is serpentine vhich is an 
alteration product of ultrabasic rock types such as dunite or peridotite or the alteration of nagne- 
siuc rich limestone. Crocjdolites and arosites occur ip metamorphosed silicecus ferruginous sedipests 
rick dn iron and silica, termed banded ironstoses. Tremslite and anthophyllite ocour ip crystallipe 
sckists, limestones and magoesiuz limestopes. Concentrations of these minerals are found where struc- 
tural deformation of the host rocks bas takes place. 

Total annual vorld production of asbestos exceeds 3 million tons, valued At approximately 300 
millior dollars. In brosd terminclogy asbestos occurrences are present ip most countries of the 
world, However, spproximately B5% of the most important cormercial varieties, chrysotile, crocido- 
lite and amosite are produced in Canada, Russia, South Africa snd Scuthern Khodesia., Approximately 
11 countries produce the recairing 15% of the vorld production. 

There are literslly bundreds of important uses for asbestos in mapufsctured products. 1o many 
of these asbestos constitutes an indispensable ingredient without whick the produce would cease to 
exist, The greatest use of asbestos, both chrysotile and crocidolite, 15 in the manufacture of as- 
bestos ceceat products. These products, manufactured im most countries of the vorld, consis: of 
Pipes, flat and corrugsted sheets, shingles, and others. The second largest use of asbestos 15 ip 
the zanufacture of asphelt and vinyl asbestos floor tile. Additiona) products consuming large quea- 
tities of asbestos include asbestos papers, millboards, roofing felts, braxe linings, roof coatiogs, 
caulking cocpounss, fillers, textiles and many others. 

1o any langusge the search for mining, processing, sajes and usasé of asbestos represents s zost 
imporiant industry ip vhich almost every couniry {o the world is inovolved ip coe or zore vays. A 

BESSION 1, PAPER 2 
TEL PHEYSICAL ANT FOLECULAR STRUCTURE OF ASBESIOS 

by 
Richard Gaze 

Tbe Cape Asbestos Coxpany, Itd., london, England 

“Asbestos” 15 the geperic name aprlied to all minerals heving fibrous cleavage. A mumber of 
different miperals belave in this way but they may be classified in tvo distinct groups: 
1. Fibrous Serpentine - The irportant merber of this groups is CHRYSOTILE or WEITE ASEESTOE, az 
bydraiec magoesiuc silicate; chexical formuls 3MgD 25102 2B;0; specific gravity, 2.55. The fibres 
may be 2" or more ip length dut are usually much shorter. The finest fibres have & tubular structure 
and are some 150 to LOO A’ir Alameter. Crystal structure; bexagonal silice sheets superimposed 
upon & brucite-like layer of octagonal magnesium hydroxide., The sheets are uniformly cootorted %0 
forz tubes or scrolls. 
2. Acpribole Asbestos - The most irportant members of this group are CROCIDOLITE AND AMDSITE. 

CROCIDOLIT: or BLUE ASEESTOS - Sodium ferroso-ferric silicate, chemical formula NasC 3Fed 
FepO3 85107 Bo0; specific gravity, 3.37. Fibre length up to 2" or 3" but comxonly muck shorter. 
Solid fidres, the finest usually betwveen 800 and 1000 A in diazeter. Crocidolite has a distinct 
blue color and high resistance to acids and chemicals. 
AMDSITE -- Ferrous magpesiuz silicate; chemical formula 1.5Mg0 5.5Fe0D BS10p BpD; specific 
graaty, 3.45, Fidre length up to 6" or more , although shorter grades are comzon. The fivres 
are solid, the finest deing adout 1000 X dlameter, Wnitish-favn in color and baving geed 
acid and chemical resistance. 
OTHEF AMPUIROLES -- Other fibrous amphiboles, Asthophbyllite, Tremolite and Actinolite may als0 
be encountered dut are of little commercial importance ip view of tbe much lover tensile 
strengih of the fidbres. . 

Crystal Structure of the Avphibeles -« The crystal structure of the amphidboles is dased vr 
parrov layvers or sirips of hexagonel silica units interlocked on either side of a sirip forced 
from an octahedral srrangement of cation-oxide units. 

’ SESSIONH 1, PAFER 3 
TEE DETECTIOR AND LOCALI2ATION OF MINERAL FIELRS IN TISSUE 

k24 
* C. Berkley, J. Churg, V. E. Bith and I. J. Belikors 

The Mount Sipail Hospital, Kew York, K. Y. 
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B10iC3ICAL EFFECTS OF ASRESTOS EESSION 1, PAPER 3 
{contipued) 

A pusber of pev technigues are described vhich enable (1) the tagging of individual fibers vith 
flucrochromes in vivo for a period of at least ope month and (2) facilitete the detection of othervise 
“{nvisible” individual asbestos fidbers aod mineral particulates by electronic sshing of sections. 

These techniques vere designed for use (i) in experimental studies {o animals to locate individual 
fibers in situ shortly after respiratory exposwre asd {b) in human bicpry or autopsy specimens in the 
absence of ssbestos dodies. 

locatization by electronic ashing bas proven highly satirsfactery. 
allov for correlation of fiber location vith histologicsl structures. Studies of the effect of ashing 
on asbestos bodies are also described. The advantages of the concomitant use of phase microscopy vere 
dezonstrated. . 

Tbe results of the flucrochromes experiments raise the question of mechanicsl fixatiocn of parti- 
culate carcinogens ip tissue, #s vell as the u&surp‘.ion and copcentration of 4ilute carcinogenic ageuts. 

Yaristions in technical factors 

BESSION 1, PAPER 4 
IDETIFICATION OF THE SEVERAL VARIETIES OF ASEESTOS 

FIBERS IN HUMAN LUNG *TISSUE 
by 

A. Vorvald - 
Wayne State University, Detroit, Mich., 

{Abstract pot received) 

SESSIOR 1, PAFER 5 
SOIE OBSERVATIORS ON THE DUST CONTENT AXD COMPOSITION IN LUNGS WITE 

ASAEETCEIS, MADE DURING WOFY. OK COAL MINERS PIEVMOCONIOSIS . 
. by 

) G. Nagelschrids 
Safesy ir Mapes Researck Estatlishocest, Sheffield, England 

¥ 

Iz the corse of studies, made at the Sheff{eld laboratory of S.M.R.E. during the last 15 years, 
of vericus types of lung dust diseases, and painly of poeumoconiosis of cosl vorkers, & fev cbserva- 
tions have been rade ou lunge vithl eshestosis, 

After a reviev of the literature, methods of isolsting and identifying different types of asbes~ 
tor (chrysotile, crocidolite, amosite) vill be dfscussed, 

Results vill be presented for about 20 lungs with asbestosis, obiaiped frop the Londop Poeumow 
coniosis Panel, vhich vere studied several yesrs age. The types of asbestos which bad caused the 
disease are ot knovn asd several types ray bave been involved. Preliminary data will be given for 
a cuzber of asbestosis lungs vith exposure to single kuown types of asbestos obtained from, and 
studied in cooperaticn with the Pneuroconiosis Research Unit of South Africa. 

The pein tentative conclusion is the following: Whereas in tbe pneumoconiosis of coal miners 
and in classical silicosis there 45 op average s clear positive correlation betveen asount of dust 
ir the lungs and severity of fibrosis, this does not sppeas 1o be the cese i asbestosis. This sug- 
gesit that products of dlssolution, perhaps polysilicic scid, cause the fibrosis. The data also 
suggest that ip the lusgs chrysotile is more soluble than crocidolite, and amosite may be less 
soluble than crocidolite. 

i 
SESSION 1, PAPER 6 

ASBEESTOS DUST DEPOSITION AND RETENTION IN ANDMALS 
by 

Je W, Skidezore and J. C. Wagner 
N.R.C. Poeuroconiosis Research Unit, Glamorgan, Wales 

1o previous snivel dusting experiments it bas been established op histological grounds that tbere 
ves & difference iz the fibrogenic properties of Aifferent types of ssbestos. Folloving the inptra- 
patzel inozulatiop of varieties of asbestos dust and silica iotc rats it hes been shovo that it is 
possible to induce pleural mesothelioras vith chrysotile, crocidolite, soosite and silica. The 
andunt of dust inoculsted into these enimals vas 20 wg. This sppeared, by histological examination, 
to be grestly in excess of the szount fousd ip the majority of human cases of pleural mesotbelioma. 
Folloviog the experiences of buman cases in South Africa, it ves expected that the mesotbeliomas would 
occur in animals ipoculated with urocidolite, In an sttempt to clarify the position s series of 
d.sting experiments vere planned. 

It vas desirable, therefore, to produce an experimental method by which s knowvn ancunt of Qust 
could be deposited ip the lungs of rats by an {nhalstion method. 1In sdditiom, it wves pecessary to knov 
vhether the various types of asbestos vere retained and had s similer histological Aistridbution. 

Groups of rats have been exposed to airborme Gust clouds of chrysotile, crocifolite, ancsite or 
povdered glass vhickh served as a cootrol ipert and i{nsoluble nop-fibrous dust. Reasonably constant 
and equal veight concentration of dust ia the aerodypamic range vhich could reach the pulmopary regians 

. 

C 

CRMC-Motley1000-Subj-001936 

New York Academy of Sciences, Preprinted Abstracts for the Conference on Biological Effects of Asbestos (1964)
ACL Doc 13115 · Page 3 of 24

Published by AsbestosClaims.Law

asbestosclaims.law/library/13115/3

https://asbestosclaims.law/library/13115/3


PEOLOGICAL EFFECTS OF ASRESTOS FESSION 1, PAFZR 6 
{continued ) 

of the lupg vere maintainped for each dust cloud. The {nhalstion extended over s period of six veeks, 
the rats being exposel for 7 hours & day om § days of each veek., To observe any differenptisl elirice- 
tion rate the rats {rom each group vere killed 1, 29 and 58 days afrer the end of exposure, histclo- 
gical sections vere obtained from each rat lung and the veight of dust retained determined by refer- 
ence to its silics content. 7The fiodings of this experixent will be Aiscussed. 

EESSION 1, PAPER 7 
EXPERDMENTAL ASEESTOSIS VITHE POUR TYPES OF FIERES : 

by 
J. Wls 

. University of Reading, Resding, England 

The changes in the lungs of 49 rats exposed to chrysotile dust bave alrealy been descrided 
(A=1t, Mills & Young, J.Path. & Bact. 15, 87.196k). The dust caused focal lesions, ip vhick giant 
cells vere prominent, folloved by diffuse fidrosis. Finely Aivided dust vas seen ip the rat lungs 
but po asbestos bodies. It vas concluded that fine asbestos dust could produce asbestosis in the rat, 

Lung changes after exposing 66 guines Pigs 1o four types 0f asbestos are nov described, chryso~ 
tile 27, crocidolite 17, amosite 12 and anthophylite 0. 

Duretion of exposure varied from 3 to 78 days. Animals were killed st fin:rnls extenting from 
3 to L20 ders after first exposure to dust, The saze long terx results vere obtsined vhether the 
tztal exposure vas 3 days or 78 days. 

Af:er 3 deys exposure ssbestos dust could be found ip the Aistal epds of alveolar ducts and in 
the surroundisg slvecli, apd there vas an exudste of mononuclesr cells and multipuclear giant cells 
which ver most evident in the terminal bronchioles. Asbestos bodies, i.e. asbestos fibres coated 
wvitk ap iron conxtaining materiel, have beep identified after 1h days. Thereafter cell exadate extecds 
intc alverlar spaces and alveolar valls, generslized fidbrosis follovs and there 15 & stealy ipcrease 
in the size exi pader of asbestos bodies. 

The dust seec ip the lungs consists chiefly of very fipely Alvided particles ani evidence \d.ll 
be presezted vhiel suggests that these are more active in the production of lung fibrosis that tne 
larger pariicles which producte asbestos bodies. 

It is extrecely &ifficult to control the spresd of ssbestos dust throughout the laboratory and 
the guipea pig lung §s very sensitive to the innalatiop of small azounts of this dust. In spite of 
the fact that expericertal anicsls were exposed to the dust 1z sealed chambers, swall asounts of 
dast geined access 10 the axinal roor asd ma~y of the untreated guipea pigs developed inters:itial 
pneuzonia. 

g 
SESSION 1, PAPER B 

ELECTRON-MICROSCOPE SIUDIES OF ASRBESTOSIS IN MAX AND ANIMALS : by 

Je G. M. Davis 
University of Cambridge, Cezbridge, England 

In this paper are reported the results of some electrop-microscope cbservations ob the effect 
o asbestos dust on Guines pig and Buzan lung materfal. Io particular the finpe structure of the 
asbestos todies found ip this material vas exacined., The guinea pigs vere dusted at Rea2ipg Urndiver- 
sity by the cetbod of Holt and Young (1550). The buman lung material vas taken as & biopsy froc &= 
asbestos vorker vho had been exposed to asbestos dust for over tventy Yyears. 

Cuines pigs treated with asbestos dust developed several pathological changes $n their lungs. 
These included the for=stiop of nodular giant cell lesions, interstitial poeuconis in vhich the 
alvedlar valls became infiltrated with 4ust carrying macrophages and complete lung consolidation and 
fitrosis io some. areas. 

Ciaat cells appesred to be formed by the aggregstion of dust carrying macrophages apd t here 15 
evidence to suggest that these macrophages can undergo comversion to fibroblasts. Although the se- 
quence of events could not be folloved in one buman lung specimen, the same pathological lesions vere 
present as found in the guinea pig lungs, pamely modular giant cell lesicns, interstitial paewzonis 
and lung consolidation. 

When asbestos bodies vere found in eitber guines pig or buman lungs their coating mwaterial . 
usually consisted of fine granuler material that is prodadbly ferritin. This msterial car be depositel 
in layers of varying decsity, and occasionally in guinea pigs “the outermost layer exnibits & ribfous 
rather than a graoular structure. Asbestos body segmentation sppesred to be due to tvo different 
processes. In one, the segmented appearance resulted froz the uneven deposition of the coating 
material in separate globules, and in the other it vas produced by the splitting of s previously 
smooth cost. 

2] 
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él(’WICAfi. EFFECTS OF ASEESTOS EESSIOK 1, PAFLF. 9 
RHEUMATOID FACTOR 1IN SERUM OF IRCIVIDUALS EXPOSID TO ASHESTOS 

by 
B. Perpis and E. C. Vigliani, University of Milan, Milan, Italy, and 

1. J. Selixoff, The Mount Binal Bospital, New York, K. Y. 

{Acstract not received) 

. BESSION ), PAFLR 1° 

OBSERVATIORS OR TEE PATHOCERESIS OF ASEESTOSIS 
by 

E. C. Vigliani and B, Pernis 
o University of Milaz, Milan, Italy 

{Abstract not recesived) 

SESSION 2, PAPER 1 
ASELSTOSIS IN GREAT ERIZAIN 

by . 
Jo-Co MeVittie 

Mipistry of Pensions and National lnsurance, londom, England 

A wkcle pev litersture relsting to asbestos sppeared in Great Britain betvees 1927 anl 1932. 
Tre Reper: ty Merewether and Price in 1530 vas outstanding and established the occupationsl Origir 
of mriestzsis. It ves made clsar tbet the principss safegusrd ageinst the 4111 effects of asbesics 
3.5t c= the lurgr vas to be found ip izproved ventilation and dust suppression.. Astestcsis becaze 
% cczpezsetstle disease. Initial ani reriodicel exacipetion of vorkers iop certaic scheiiled processes 
vere irstituies end specific ipstruciions vere issued regerdipy exhaust ventilaticz, duse preveztiil, 
e=c. Cese fipiing arises in tve vays: froc the statutory periciical mpedical exazirs:iops anl Iro:“ 
erzaicesizne for cozpensetion under the Worr—en's Cocpernsaticy acts ant from s;:‘.icr.ion‘s‘for benefit 
upder <he Ini:striel Injusies Act whick supersede the Woricen's Cerpensatior Acts i 19%0. This 1s 
prebatiy the enly scurce of inforzaticn about the prevalence of ssbestosis in the couctry. Tables 
g-ve tne pu=ber of cases diagnosed each year sisce 1931 and & special breekdovm of 248 cases dleg- 
ccse. betwees 1955 arA 1GE3. These shov that 165 of these 2LE cases entered the industry after 1531. 
Tne $2:v the pumbers resultipg fron pericdical medical exacipations mod froc sprlications. Thre 
coini=el, raiiclcgical api psthological festures of the disease sre descrided and diagpostic criteris 
1m2. sztei. The effecvs of asbestosis, e.g. disstlement, wortidity, liatility to otber pulmonary snd 
sle_rel 2iseese, and zortalaty are discussed. Ageinst this bacezround the value of periodical exaZ- 
1n83icns is exaziped. B 

y ] SESSION 2, PAFER 2 
ASEESTOSIS AMONG INSULATION WORKERS IR THE UNITED STATES 

by 
I. J. Selikoff, J. Churg, and E. C. Eammond 

The Moust Sinal Eospital, Rewv York, N. Y. 

1arge scale studdes of ssbestosis in the past have been restricted to wvorkers emploved ip . 
asbestoe textiie factories. This was true both of the imporiant basic investigetiocns of Merewethe: ) 
Iz creot Britait (363 ecy.cyees) and of Dreessen and his colleagues in the United States(5kl employees). 

There have beep scattered repores of pulmonary asbestosis and its complicstions in workers Sx- 
posed tc asbestos in industiries other thac textile, Bovever, the absence of satislactory ep:.de:.c,- 
losices dste has made it difficult to sssess the risk of such exposure. Yet such assesszent 1s 
jmpzriazt sioee it is likely that sasbestos textile workers ncv represent only a minority of those 
exz=sed to asbesios in industry. 

i Investigations reported bere vere concerped with 1,522 mesters of the Internationsl Associstion 
of Heat & Frost Insuistors and Asbestos Workers, in the Nev York-Nev Jersey Vetropolitan ares, & 
unior ¢f jpsulation vorkers. This study included every individual who ves s member of this union 
Decezber 31, 1942 or who Joiped by December 31, 1962. 5 

2€. pen vere deal on Jasuary 1, 1963; 43 have dicd since, Each death bas bees studded. 1,25 
vere aiive; 1,117 vere exazined (B9.9%), imcluding 137 of 169 no longer vorkirg in the trade and 
6. of the 1,0%¢ vorxing members. Clinical, radi:” .gical and pulronary function examinations wvere 
mode. 

1. FPrevelence of asbestosis: 
orsut of exposure. 

Correlazion of radiclogical abnormelity with lapsed time from 
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BIOLOGICAL EFFECTS OF ASEESTOS . EESSIOR 2, PAPER 2 
{continued) 

RADIOLOGICAL ABNIRMALITY (Asbestosis) 
Tige lapsed froz Fuzber {Grade ) 
onset of Exposure Exa=<ned o 1 2 3 

Lo+ (yesss) 121 T 3 >t 26 
{5.84) {ou.2%) 

30-39 " 194 3 162 L9 1E 
12.9%) (87.1%) 

20-29 " TM 2 35 17 L 
(27.2) (72.6¢) 

10-19 ° «e 379 a2 155 9 ) 
(55.9¢) (Lk.1%) 

o9 " 346 . 310 35 ) () 
S . (85.6¢) (20.4%) 

2. Apalysis of 307 consecutive deatbs among asbestos insulation workers Japuary 1, 133 - 
Augass 31, 1964, 

Carcinome of lunge .. 53 
Mesothelicra® 9 . 
C. 1. Carcinoma* 35 g 
Other neoplaszse 27 124 
Asbestosis 17 - 
AL other csuses 166 

*To be further reported by Dr. Hammond. _ 
3. Presezce of pulropary asbestosis on histological exazination of lung parenchbyma of 3% . 

caasecutive insulatior vorkers. 
PULMONARY FIBROSIS 

1., With lung CA/ pleural mesothelicma 16 o 3 I 5 
2. Al other 23 ) 10 2 _é 

39 [+ 13 1 15 
It 1s concluded that pulmonary asbestosis is s significant risk of insulation vorkers ip the 

United States at this time, 
Addeniu=: Adeguacy of sample- Total U.S. Mecbership, IARFIAW, 1963 =ee--e-=- 14,803 

Total N.Y. « H.J. Membership, IAEFIAW, 1963 -- 1,258 
Exarined 1,17 . 

Bowever, these dats 40 not include the folloving insulation vorkers. 
1. MNop-usnioso - izpsulstion wvorzers. 
2. Ma‘rteinence insulation vorkers. 
3. "Sprayet insulation” workers. 
L. 1Insulstion vork as part of other trades (oil-burner ané boiler repair, railroed, 

sheet-netsl, ladorers, etc.) 
S. Insulation vorkers in other unions (lomgshoremen, sit pbuilding). 

SESSION 2, PAFER 3 
MORZAZITY RATES AMONG ASBESTOS PRODUCTS WORKERS IN THE UNITED STATES 

by 
P. Enterline 

U. 5. Public Bealth Service, Washingtom, D.C. 

(Abstract not received) 

SESSION 2, PAFER b 
SECULAR CBANGES IN ASHESTOS1S IR AR ASBESTOS FACTORY 

vy 
W. J. Sauither 

The Cape Asbestos Company, ltd., london, Englend 

A factory in the esst end of london has been manufscturing asbestos products for over 50 years. 
Bince 1930 vorkers from this factory have been the subject of many independent studies by various 
clinicians and researchers. Tbe clinical fipdings reported im four previcus publications are com- 
pared vith a series of 26 Dev cases presented for the first time in this paper. Ope of these vas 
dlagnosed 12 years after the last exposure. Changes in type and length of exposure, in signs and 
syzptoms, ip diagnostic techniques and 4in evslustion of pensiocnable Aisadility are poted over the 

. years since the disease became subject to compensation. 
Tbere has been s stesdy increase in the average pumber of years of exposure required to produce 

certifiable Alsadility fron 7 years to 17 years. 
As some signs snl syCptoms considered characteristic by earlier writers bhave becost less ecs:n, 

_others have gained prominence. Search for the classical Xrey picture has given plsce to stleopts 0 

- _‘ 6 
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_ BIOLOGICAL EFFECTS OF ASEESTOS BESSION 2, PAPIR & 
. (cortipued) 

deccrcsirate significant changes in 8 chronological sertes of films, Pulmonary function studies bave 
beccze an irportant techaique ip &iagnosis and assesmpery of disatility. 

Io a small group of 10 cases witk 10 conirols matehed for age, sex and lengib of exposure, the 
evideace for the influence of pulmonary infection has proved inconclusive. 

The changes in pathology of ssbestosis are npoted by comparing tvo series of post-zorten reports " 
ey vorgers {roz the sade factory. In 1949 Wyers published the findings in 115 cases of wsbestosis at 
daath.. The present series of T) post-mortemss sisce 1957 shovs much less frequency of tiuberculosis as 
a cocplication but increased occurrence of malignancy of the lungs. Explrysems has becooe less com=oL. 

ieery malignancy of the pleura and peritopeus occurs viith & freguency unsuspected in the earlier 
repoTis. 

" The peer age at deatl has risen from 40.8 to $7.3, The sversge durstion of the Gisease has 
lepgihened fror 6.4 to 10.9 years. The longest interval betwveen last exposure and diagnosis 45 38 
years, one year defore post mortex. 

rad 

OCCUPATICRAL AND NOR-OCCUPATIONAL EXPOSURES TO ASHESTOS 

¥. C. zmr . / 
Natiooal Cancer Isstitute, Bethesda, VA. 

EESSION 2, PAFER 5 

» 

The enorzmcus rise in the production and {ndustri{al use of asbestos during the past 50 years has 
resulted ip merkedly videped exposure 1o asbestos dust for s grestly increased pumber and variety of 
.zrxers. Scre of them, moreover, sustain such contacts incidestally either vhen beirg ezployed o P 
wrious capacities in opersiions vhere asdestos products are processed, used, or handled or wben 

»zTeing it plazt areas in vhich an enviroocestal pollution of the air vith asbestos exists. The barz- 
f.i effects of suck groving exposures tC asbestos during the past tvo decades are reflected pct only 
ir & gToving puster of reports oL the occurrence of asbestosis and asbestos cancer 4n a variety of 
tstestos workers, but alsc in the fact that suck reports criginsate froz a Tising mucber of countiries 
ir scze cf which suck otservatilons wvere mede ouly recently for'zhe first time. Inforration op the 

pazder ac2 variety of exposec workers and on the occurrence and incidence of asbestosis and of asbes- 
2o cescers azozng thes 1s ost fragoeciary in all countries, especially 4n the United States and 
Catisia, one being the principal coasumer of ssbestos and the otber the chief producer of this miseral. 
I2 1= for tris resson that regreitably, the original plan of having a recent epidesiologic survey on 
tlese espects of asbestos production in Canadiar mines and Eills be undertakez upder the segis of the o 
Na:iocal Cancer Institute of Cansdz va: pot adhered to, and that this study vas carried out as an 
ipdustry-dozinated venture vhich yielded highly controversial negative results. The principal vorker 
g7oups exposed to respiratory contact witk asbestos are exzployed in the asbestos miniag and milling 
industries, in the production and comsercial use of asbestos cezent and plaster and their nucercus 
secopdary products, im,the productiolL ané application of ssbestos for ipsulating purposes and 12 the 
processipg of asbestos and 1ts zasufacture {otc textiles. Protection of asbestos vorkers agaiost 
occupeticnel bealth hazards related to respirstory and cutsneocus costect with asbestos by vorkzen's 
cozpensatior lavs are LD mary countries and States more or iess defective and, therefore, insdequate. 

EESSION 2, PAFER 6 
ASEESTOS AN TEE URBAN DWELLER 

by 
J. G. Thomson 

University of Cape Towr Medical School, Cape Town, Bouth Africs 

The extest of inhalation of sabestos fidres by urban 4dvellers was investigated by counting astes~ 
toe bodies ir smears from the lung bases from 500 consecutive autopsies in subjects over tbe age of 
15 in Cape Town, South Africa, and 500 in Mismi, Florida. The results vere similer in the tvo cities 
and pc less than 30% of the males and 20% of the fezales shoved asbestos bodies. In B0F of tbe posi- 
tive cases the bodies vere scasty, vere not associsted vith pulronary cbanges, apd vere regardel af 
the result of coptamination of the wrban atrosphere. In 6% of tbe males the bodies were Rumerocus 
and vere presumsbly of occupational origia. 

The tendency for asbestos fibres too long to be phagocytosed to move dovovards by gravity belore 
they become asbestos bodies leads to concentratior st the lung bases, axd small dcses can bhave & 
cuzulative effect. An dncieese in the smount of urban air eontamipation would seem inevitable ip 
viev of the incressing conmmpiion and diversity of uses of asbestos and of its virtual ipdestructi~ 
B1lity, and ax incresse in dasel asdestosis s suggested a5 & possidle future developwent, A & 
limited bassl asbestosis may de sussociated with malignast mesothelioza of pleura wnd peritoteus an 

ipcrease in this tumour 1a forecast as the main ground for regarding asbestos ss o potential urban 
hazard. While that viev {s conjectural, the finding of adbundant asbestos bodies ip the lung bases 
of 1 4o 17 of the male bospital population suggests tiat the occupatiopal barard from asbestos is 
greater and pore diversified than is at present reslized. 

The main object of this work 1s to drav attention to the effects of a relatively nev development, 
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BIOLOGICAL EFFECTS OF ASRESTOS EESSIOR 2, PAPER. 6 
{continues) 

the widespread use of asbestos in cities, and to stimulate the obtaining of comparatle figures froC 
other parts of the vorld, to esteblisk the base-lines of urban asbestos inhalation of today, asd 
enatle us to detect increases in the Nuture, 

Foi 

SESSION 2, PAPER 7 
ASBESTOSIS IN SOUTH AFRICA: CERTATN GEOGRAPHICAL 

AND ENVIRONMENTAL CONSIDERATIONS 
by 

Gc " mu.ocrmr 
Mipers' Medical Buresu, Department of Mines, Johannesburg, South Africs 

Tvo pajor asbestos minlng areas occur in South Africs; cme in the North West Cape, the other in 
the Ncrthern Transvaal. These aress are 300 miles apart and there is little exchange of population 
acong thex. Availatle evidence indicates that the high prevalence of pleural sesothelioma in the 
North West Cape does pot occur 4p the Rortbern Transvas). 

Although. the population at yisk 1o the Northerp Transveal 4s spprecisbly szeller than ip the 
Ncreh West Cape this cannot mccount for the absence of the phenomencn there, especially as medical 
fecilities are of equal stapdard ip the tvo areas, .. 

l4perslogice) Aifferences in the two aress occur but are of gbscure significance. The history 
of the pines, intensity of prcduction, ascd epvironcertal pollutior resulting from minirg activities 
&prear to ruo parellel ip the two ereas. Dust levels in tbe mines and mills were higher in the Korth 
Lest Cepe throughout the period for wvhich recorded measurements are availadle. 

Medicel epideziological ibvestigations {ndicate a higher prevalence of asbestos bodies ic the 
spstu= ©f s randec sa—ple of inhabitants of the Norih West Cape Asbestos ares thas in tbe Transvaal 
ares, Tris applies for botk tle industrially exposed pecple apd the peighbourbood populstioz. 

The prevalence of asbestcs fibres in the sputuc was rezarkably sizmilar for all groups in both 
sree:, The significance of these findings 1s discussed. 

Rediziogical observations on randoz samples of the two populations strongly suggest tbe occur- 
rezze of asbestosis i poo-indusirially exposed persons 1D the tvo areas, more sc i the Hortt West 
Cape.Post-cortec data 4o not ipdicate greater prevalence or severity of ssbestosis in tbe Rortb West 
Cspe ipdusirially expcsel perscns despite the dustier copditionms. 

None of the factors exazined explains satisfactorily the sbsence of mesotbelicmas of the pleurs 
iz the Transvasl. 

a4 
: EESSION 2, PAPER B 

MJP.AE_PLA.QUES AND ASEESTOS: FURTYER OBSERVATIONS 
ON EIOZ}IC ARD OTHER NOL-OCCUPATIONAL ASBRESTOSIS 

by 
. Raizo Kiviluoto 

Tacpere Central Bospital, Tampere, Finland 

Scoe hunired cases of pleural calcification of the type characteristically seen smong asbestos 
vorzers vere found in pecple not ecployed ip the mining industry but wbo lived ip so ares Dear tvo 
asbestor cines in Eastern Finiand. These may be called cases of endecic asbestosis regardless of tbe 
t;7e or degree of pulcipary reactisn or fibrosis. Radiological and clinical signs of pulnonary fibro- 
$is vere pot presest 1L £cst of these cases of pleural calcification. Hince the first report of 
endezic asbestosis in 1360 some pulzonary function tests have been performed on these cases and will 
be briefly outlined. 

The iocidence of puleopary cancer in Finnish zen is very high, especially in eastert parts of the 
country, being six tizes higber than that in Norvay., Coincidence of endezic asbestosis and pulmonary 
capcer har been observed in 23 cases by the suthor. The problem of establishing a csusal relationship 
betveen asbestosis and pulronery or pleural malignancies will be discussed. 

Over the past 1B montbs, T7 similar cases of pleural calcification have been found ip routine 
chest exazinations st the Roentgen depertment of Tempere Central Bospital in central Finland vbere 
there are no asbestos mines, The etiological problems i these cases will be discussed with partie 
cular reference t0 asbestos and other dusts. As asbestos dust 15 ivdestructible apd insoluble, 
brief exposures may result in pleural or pulmonary fibrosis many years later, 

In typical cases of parietal pleural calcifications the roentgen 4lagnosis is ecasy, but before 
calcification of the pleura’ plaques tekes place the diagnosis is difficult. Some roentgen diagnos- 
tic observations vill be presented. 

ad 

INBALATION OF FIBROUS DUSTS 
by 

V. Tizbrell 
M.R.C. Poeuzoconiosis Research Unit, Glamorgan, Wales 

BESSIOR 3,PAFER 1 
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BIOLCGICAL EFTECTS OF ASPESTOS SLESIOR 3, PAFEFR 1 
. {continued) 

Astestos fidbres 50 microns end longer are found in alveoll, vheress fev of the particles of pesr 
spherica® shape present bave dieneters greater than 10 microns. There is nc iocopsistency bere as 
the effectiveness of each of the tvo mechanisms, sedimentatior and Spertisl precipitsiicn, operating 
to deposit particles in the upper respiratory tract 1s determined by particle falling speed, whic:o 
dcpends oo shape and density as vell as “size.” For a fibre it 4s the diaveter spd not the lergtih 
which mainly deterzines falling speed. Asbestos fibres can be lang and yet be 50 fine that deep pede- 
tration ¢f the respiratory systeZ becomes possidle. 

Feasurezests of falling speed, Qlameter «nd lemgth, op glass fidbres, chosen for their exact cy-- 
ind-ical form, bhave /vrcfldgd the relationships betveen thease parsmeters. For a given dianeter, in- 
crearing the length/dlezeter ratio frox 1 to 10 results in a fourfold incresse io the falling speef. 
For higher length/d:ianeter ratics the falling speed is proportional tc the square of the disceter and 
alzos: indcpendent of the lepgth. Results of sizilar measurerents oo the less uniforz fidres of 
arcsite, chrysotile and crocidblite shov the sanme tepdencies. The falling speed of ao asbestos fitre, 
for exazple, 3 microns in diszeter, 300 xicrons long, 1s comparable to that of & unit density sptect 
10 microns {n dianeter. 

The possibility of long fibres penetrating to the pulmonary space has pecessitated considergtioco 
of their espture is fine airveys. The rate of capture by virtue of lengtl: has been cslculated for 
places vhere it 15 likely to be significant, for example, on the nasal hairs and at branching of airvay 

Soze aspects of dust sarpling asbestos P.m“ are.discussed in the paper. 

N | 

A COMPARISON OF DMPINGER ARG MEMBRANE FILTER TECHNIQUES 
FOR EVALUATING AIR SAMPLES IN ASEESTOS FLAKIS 

SESSION 3, PAFER 2 

by 
B. E. Ayer, J. R, lynch and J, B. Fanney 

Putlic Healtb Service, Division of Occupsticpal Bealth, Cincinnati, Ohloc . 

Is the United States the threshcld lim’t value of 5 milliop particles per cutic £33 for astestics 
is Lzsed cn sazpies taken by icpinger and counted in liguid by use of s microscope wvath a 1€ &= cbe 
Jezzive, Lust concertrations in the asbestos textile industrl have been evaluated by this rpeths2 fer 
30 yeers. It 4s recognizel that the peasurerent is ooly an indirect estimstion of the rotestiel he- 
2673 {roc asbestos in that asvestcs fibers comprise orly s very smell fractior of the dust coull. 

Iz an eavironzezial study ¢f the asbestcs havéling avd processing ipdustries pow under vay 
saz;.es nave beer takes botk by impinger and meztrane filter., Companion saxples by the two methods 
hzve Seer used to deternipe the relationship betveen ixpinger dust counts by the "rianderd method 
az. fiber counts o trsaspareztized peckrane filters by use of a microscope witk & b rm phese corirest 
otiective. In spite of the large variances associated with each of these counting methods, » rela- 
tionship betweer results they yield vas developed., In genereal, rore fibers vere associsted vith & 
gives izpinger dust counting ip carding operstions thad in other operations. The relstionships of 
fider count 10 impinger count ané the coust of fibers longer than 10 microns to the izpinger coumt 
are presented by operation io this parer. Tentative resulss suggesting a fiber count eqiivalest tc 
the present thresheld limit are alsc presented and discussed. In addition, size distridutizns ard 
deterzinstions of "respirsble” dust are briefly discussed. 

- SESSION 3, PAPZR 3 
DEVELOPMERTS IN DUST SAMPLING AND COUNTING TECHTIQUES 

IN THE ASBESIOS INDUSTIRY 
by 

S. Bolres 
Turver Brotbers Asbestos Co. Ltd., Rochisle, England 

Lue tc the fibtrous nature of asbestos dust, the saxplin, and analysis of factory atcospheres in 
the astestcs industry has presented special problecs whick lave been the subject of coptinuius ipves- 
tigation over the past 20 years, first by the imdividusl manufacturing companies and later as pert 
of tkbe research program of the Asbestosis Research Council. The aim of thls vork has been tc sgree 
ot & sound and reliable method of sa=pling end counting which will enable true comparisons to be zale 
betveen dust copditions st dAifferent processes and in different factories. 

This paper traces briefly the developpent of sarmpling and counting methods lesding wp to the 
loog runnipg thermal precipitstor snd pezmbrane filter teckniques., Tbe relative merits of these tve 
petkods are discussed and reasons are given to shov why the mecbrame filter is pov preferred. Colored 
zecbrane filters suitable for 4ry counting are 4. ..ribed, as well as the xorc usual wvhite pecbranes 
vhich cac be cleared for vet counting. Reesulis uring the tvo systems are cormpared. 

A description 1s given of the microscopic techniques used ip sample counting and attention is 
dravn to the difficulties vhich can arise Aue to the crystalline nature of asbestos dust. Ooe result 
of this is that care must be taken in choosing s 1iquid Of suitadle refractive index o clewr the 
gestrane snd s pumber of such liquids are mentioned. . 

Brief reference i¢ made o recent vork in which, by clearing the wechbrane vith s liquid of high 
41spersion, use can be made of the dispersion staining techoique in vieving the sazple. Ir this vay, 
1t 1s possible that the individual ccmpopenats of saxples containing mixed asbestos dusts zay be 
sdectified, 2 xdd 
- - . 
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BIOLOGICAL EFFECTS OF ASBESTOS EESSION 3, PAPIR L 

msrmsmmmsmmmmmmmmmsmsm 
by 

British Belting and Asbestos, Ltd. » Yorkskire, England 

The commonly used methods for estimating atmospheric asbestos dust concentrsiions involve the 
collection of s sample followed by a count under the xderoscope. These methods are slov and lsboriou: 
and involve skilled or trained operatives, In consequence it has alvays beepn &1fficult and generally 
impossible to carry out sufficient tests to give reliuble results. The dig fluctuations of copcestirae 
tion which may occur st one“test position in an asbestos vork rvom aggravate the Aifficulties. . 

A good deal of attention bas recently been pald to Tyndellowmeter methods of monitoring factory - 
stzmospheres, xore especially at the other end of the pollution scale, the monitoring of dust free 
stxospheres for pedical, photographic and electronic work. 

The Asbestosis Research Council 4n England has done o good deal of work on the use of light 
scattering methods. Recently vork bas been carried out on the "Royco” Particle Counter (Royee Instru- 
ments Inc., Menlo Park, California). This works on the light scattering principle but by virtue of s very small cell vhich sccepts one particle at a time, and-a pulse height discrizinating snd coucting 
syste=, it 1s capsble ©f counting and sizing particles. ’ 

The results obtained over s period of 7 months in an asbestos factory are descrided. During this 
period a copparison has been made of its figures with those of the pembrane filter. Remarkably good 
sgreecent has deen found. 

It is believed that vith this lostrupent s contiouous survey canctiv oe maistaiped 4p sx sstestos 
faztcry, vathout the very large cost of trained microscopists needed to carry out much pore lizited 
surveys bty the corzocly used methods. Moreover, since a dust figure can be obtaiped in 20 seconds, 
high copcenirations occwrring for very short periods which miga: othervise be overloocked msy also be 
disccvered, | 

MEASURE})ZIT OF AIRBORN ASEESTOS DUST BY INSTRUMERTS 
-MCASURING DIFFERENT PARAMETERS 

by 
8. A. Roach 

University of lLoodon, losdon, England 

SESSION 3, PAFER 5 

(Abstract not received) 

SESSIOK L, PAPEP 1 
PRESELT THRESHOLD LIMIT VALUE IN TEE U.S.A. FOR ASBESTOS DUST: 

A CRITIQUE 

by 
E. L. Schall 

Rev Jersey State Departzent of Bealth, Trenton, K. J. 

Asbestcs is a geperic terc applying to a puzber of mineral silicates that are incombustible in ,/ 
air and car be separsted into filazeats. That exposure to asbestos is associasted vith developmeat of 
a potentia’ly disarling poeuroconiosis in man has been awply dezonstrated by industrial experience. 
The present threshold limit value of 5.0 millions of particles per cubic foot (m.p.p.c.f.) of air 
relates to the preventior of asbestosis. This velue wvas adopted by the Amerizan Conference of Govern- 
mertal Industrial Hygienists following a reconxendstion by Dreessen, DellaValle, Edvards, Miller, and 
Sayers, after a study of Skl ecployees in three asbestos textile plants using chrysotile. Omly 3 
doubtful cases of poeunoconiosis were found in those exposed to dust concentrations under § m.p.p.c.f., 
vhereas pumercus well-marked cases vere found above § B.p.p.c.f. Evaluatiop is made of the copditicns 
of the study by Dreessen and his colleagues and the applicability of s stendard derived under such 
specific copditions to currest industriesl use, . 

SESSION 4, PAFER 2 
ECONOMICS OF DUST CONTROL 

by . 
D. W, Bills 

Turner Brothers Asbestos Co. 1td., Rochdale, England 

A drief historial istroduction s given adout conditions in the U.X. asbestos textile ipdustry in 
Ahe late 1920's and early 1930's; reference is made to tbe 1931 conference betveen employers and the 
Home Office that resulted in a code of practice being estadblished for dust suppressicn it asbestos tex- 
tile factories. Detalls are given of the various methods used for dust coptrol in the Cocpanies fac- 
tories togetber vith the cost of these measures. Scme figures are alsc given for tbe cost of dust 
control at the Cape Asbestos Co. Ltd's nev Acosite Mill at Penge, Currest vork on improving dust control 

. is discussed together vitb the part nov played in this by the Asbestogis Research Council, 
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PICLOCICAL EFFECTS OF ASRESTOS SESSIOR L, PAFER 3 

RADIOLOGICAL CLASSIFICATIOR (F PULMONARY ASEESTOSIS 
\24 

H. Bohlig 
Municipsl Bospital, Liidensbeid, Cermany 

i 

Every classification &s imperfect, even more so regarding asbestosis. The classifications sov 
. ir use are oot quite idestical, but tbey mainly divide the radiological sppearsnces into three flu- 

ently changing steges, of which especially the second is 1llogically defined and pot to be produced 
efficiently. Because the patiosal differentiation betveen the compensation rules only & mere radio- 
logical classification csd be taken into considerstion for international agreesest. The fact of this 
conterence taking place st all proves that nev international agreemests sbout & practicsile classi- 
ficating for pulmonary asbestosis are necessary. 1f experts sgree that lipear opacities are alsc 
dissexinezed shadovs and that the radiological appearances of preunoconioses can be only either 
dissezneted or squared opacities, it vould seex sppropriste to sdopt these tvo kinds of appearances 
as & base fcr pev classification. Doing sc, considerable approximation to already existing classifi- 
cazions (Sydney 1950; Ceneva 1958) would be gained as vell, For intensifying the reproducibility of 
the X-ray filz and, on the other band, enlarging the disvinctness of the codified X-ray findings, 
ve suggest pot to use the unalterable symbol “"L” (Ceneva 1956) , but to iptroduce another sysboi “f" 
fcr linesr patterns, chiefly occurring in asbestosis, mod to combine §t with the guantitstive cate- 
gzrier for spall opazities (Geneva 1952). The large opacities might be characterized by the syz=c 
“A" for beginnipg confluecce wn2 by "B" and “C" for opacities having longer diameier thac 5 cz. The 
aé3izicnel symdels (Ceaeva 195€) vould wean weleome for further accommodation of the findings code 
te in2ividuel, locel or netionsl peculiarities. Extensive reconstruction of the radiolcgicsl appea~- ’ 
ascez, eves vithout the filn ie quesiion, would be possitle wher adopting the sysdzl suggested. 1t 
1g unisysrient vhether this proposition s adopted or not; it is exceedipgly imporiant that scme 
interzziional agreeZent should be attained vhich would be really practicable. 

o [y 

- SESSION L, PAFER & 
ROENIGENOLOGICAL STUTIES OF PLEWRAL CALCD'ICA'.TION IR ASEESTOSIS 

I. J. Selikoff 
The Moupt Sipal Bospital, Nev York, N. Y. 

though scattered instances cf pleursl caleification had been noted 25 years sgc (Gloyme, 
Viglien: J, these were considerel coincidental or ignored. Buck evealuation was strengithened by the 
pegszive fipdings of A.R. S=ith ip 1952, 

Recer:ly, stiec=icz bes sseiT Deen called to the association of pleural caleification vith 
expssire to asbestcs under ipdusirial conditions (Jscod, Bohlig, Muller) and folloving environmentsl 
comunity exposure (Kiviluoto). 

Lest are presestei here which dezonstrate that pleural calcification is frequently fousd smosg l\/ 
asbestos insuistion vorkers and suggest that asbestcsis is perhaps the most coc=on cause of pleurs. 
caleifics=tor iz ipdustrisl countries at present, especially vher such calcificstion is biletersl. 

1. Acalysis vas zsde of the results of x-ray exanipations of 1,117 asbestos insulstion workers 
(see Selikoff, Cburg and Hazmond, this conference). / 

Pleursl) Calcificstion on X-Ray Exa=ination of 1,117 Asbestos Insulstior Workers 
lapsed time froz Ne. Pleural calcification 
onse: of exposure Exaziped Extenz of calcification . 

0 Y 2 3 
Lo+ years a2 51 37 20 i3 

. (b2,1%) (51.9%) 
30-39 g 127 113 15 (3 

{€5.L%) (34.5%) 
20.29 " m 69 1S 0 ° 

(89.64 {10.4%) 
-1 " 3re 3*&3 ) (o < () 

. 9% 1.1 
-9 " L6 36 ° ) 0 

1,317 
Dats is presested to indicate that both total exposure in years and lapsed time from oaset of exposure 
are of importasce, vith the latter probably of greater consequence. 

2. Almos: balf of the instances of calcificaticr. were bilateral (73 of 150). This tendency 
especislly poted it more extensive calcification (29 of 35 Crede 2 and 19 of 19 Crade 3). Vbea 
rsdiologically unileteral, the left side vas more commonly involved (49) than the right (28). 

- 3., Illustrstions vill be given of the variable location of plsgues (diaphrege, costal, anterior 
and posterior medisstipal, pericardial, apical, interlobvar fissures ), their appearance and radiolo- 
gical demonstration, 

u- k 
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e EICLOGICAL EFFECTS OF ASEESTOS EESSIOR L, PAPLR b 
(coptinued) 

L. Attention is called to twvo slmple 1-ray maneuvers vhich bave beep found vmlustle: obligue 
grciections an? use of highes petetrstios kilovecltages. Both vere routinely used i sddition ic toe 
staséard PA prcjectioz, in this iovestigation. 

EESSIOK &, PAPER 5 
DIFFERENTIAL DIAGNOSIS IR THE PATEOLOGY OF ASEESTOSIS 

by 

Welsh National School of Medicine, Cardiff, Wales 

The study is based cr vorkers in the masufscture or use of asbestos products. It does not include 
tsbestos miners in whoz thére may be s mixture of silicosis and asbestosis. The differential Aisgnosis 
is corsiderel under three mair hesdings: . 

l. Tae distipciior betveen asbestosis and other forms of Aiffuse fidrosis, 
2. The distipcticn betveed asbestosis asd ppeumoconiosis due to other silicetes. 
3. The distinction beivee: asbestos bdodies and haemosiderosis of elastic tissue vhiick mey 

miric ssbestcsis, 
1. Tne fibrosis in ssbestosis 1s often Giffuse and associsted with hopeycomd (cystic Jlung. The dis~ 
::"31‘:'.:-.10: of the fidrosis is helpful ip distinguishing {row other,csuses of bopeycomt lusg such af 

iffuse systeric sclercsis, ensinophilic granuloms and idiopathic fidrosis. Whole lung secticns are 
cf ve.ue in the differextistion. 

Wher the asbestosis 15 in the form of massive fidbrosis the possibility of the copiridution of 
cerer disezses such as organized poeusonia or silicosis should be borpe ip mind. 
2. Toe distinziion of estestozis froc poeumoconiosis due tc tale, mics and ksolin is not usuelly 
87201 byt asbestocs type boclies are preser: in telcosis in vhich sope Tibres may io fact be ashestas. 
3. An izpsrias: dZsiioction is beiveern asbestos bcdies sn? haerosiderosis of elastic tissue. Frag- 
Ceztetasz €F elestic tissue ari eniristisg vith haecosiderit occurs ip pulmonary bypertensior azd 
appeers ic ¢ re_atel tc iptersiitisl haeccrrbage ané is unrelated to occupstion. It is preposes 
2%zl thess siristures be called "elastosis bodies.” It 16 alsc proposed that bodies siclias tc astes- 
tce bedies formel freo dust sact as spicules of coal should be included under the generic pace 
}inert: fiter toldies” insiead of the currently used terz "curious bodies.” 

} EESSION b, PAFER € 
RAZIOLOGICAL-PATHOLOGICAL CORSILATIONS IR ASEESTOSIS IN 

URIZED KINGIOK ANI REFUBLIC OF SOUTH AFAICA 

by 
K. F. W, HEinson, Brompton Hospital, lopdon, Eogland, 

\ J.C. MeVittie, Ministry of Pessions and Natiooal Ipsurapce, london, England, 
C. P. Theron, G. X. Sluis-Crecer and J,. C. Wagper 

. Poeussccniosis Bureau, Jobannesburg, South Africs 

A claseificatior of radiological changes encountered ip asbestosis has beer designed by modify- 
irs the 1.L.C. radiolosical classification for Pneuroconiosis. This bas been used by a pasel of 
resders ir the United Yingdcs and Scuth Afries on raddclogical material drawvn froz both couniries. 
ine value ¢f the cisscification will be digcussed. 

Callcas Tee slrerificatics vas thez applied to tuo series of x-rays, one from the United Kingdos ané the 
othes frez Scu=r Africa where the diagnosis of asbestosis had been confirmed by psthzlcgical exazinatioc. 

Cersain raliclogical differesces betveen the United Kingdoz and Soutk Africen paterial vere poted 
ani chese will be discussed. . 

A cc3y of the ralislogical classification follovs: 
sicz of tne 1.1.0. classificstion. 
Gefirdsicns are as folloved: 

linear shadovs -- the coarse variety is defined as those of grester than 1 m.m. in wvidth. 
1, 2, apd 3 indicate exient ip the same degrees as for nodulation. 
Pleurs. changes L D,M,V,F, 4ndicate disphragratic wedi-iastinal chest vall and fissures 
respectively. Cealcified pleural thickenings are recorded separately. 

The nev adiitionsal sywbols are- 
1. "me” indicating sppeerances suggestive of pleural mesothelioma. 
2. "ca" indicating tronmchial carcipams. 
3. "cy” ivdicating cystic changes. 

The syztsi "pl” bas Leen deleted from the additional synbols and added to the defipitive 
changes 1ndicatiny preusoconiosis. 

(Tables vil) be contained in the pudlished proceedings e 

The radiclogicsl classificatioo is ac extens 
Synbcls comxon to the tvo have the same definitions. Adaitiocal 
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" ' . BIOLOGICAL EFFECTS OF ASBESTOS SESSIOR b, PAPER. 7 

PULMPRARY FUNCTIOR IN ASEESTOSIS: SERIAL TESTS 1IN 1ORG TERM PROSFTECTIVE STUDY 
by 

M. S. Bader, R. A. Bader, A. S. Tierstein and 1. J. Selikoff 
, The Mount Sinai Bospital, Nev York, K. Y. 

{ Ten years 8gC, & group of 17 actively employed asbestos factory vorkers was evaluated clinicslly, 
radiologically and by meats of pulmonary function tests. The plant in vhich the men were erployel 
discontioued operations at this time; therefore, they had no further industrial asbestos exposure. 

Nevertheless, they vere maintained under observation to study tbe natural history of estarlishel 
puleonery disesse uncomplicated by further exposure. Annusl clinical, radiological and pulzonary 
function studies vere undertaken, as vell as mansgement of imtercurremt illoesses, 

ing the baselipe studies, pulmonary function examipations, when sboormel, revealed the clsssic 
findirge of the alveolar capillary block syodrome; unifors decrease 4n lusg volumes, vell preservel 
raxipiz breathing cepacity, decreased arterial oxygen saturation (especially oo exercise), porzal 
pCO2 values, and decressed diffusing cspacity. Ryperventilation st rest snd exercise occuwrred in 
more thar balf the cases, and vhile dead space ventilation was increased, alveolar ventilatior vas 
gsc increased. The most sensitive index of impaired fumction was arterial oxyges saturstion. Slight 
reduction at rest was found in six snd reduction belov 92% was found in half the vorkmer on exercise. 
Poor correlation existed betveen impaired function and intimacy and Aurstion of exposure. Better 
put still not parallel correlation was found with rasdfiographic findings. 

The post-exployment seriel evaluations vere made 1o terms of x-ray progression, develcpzeat or 
vorsering of dyspnes op exertion and further messurements of pulmonary functiot. 

Feiloveup observations were lizited by ecwplications of the disease being studiet, 
1. 6 ce= sre dead: 2 of lung cancer, 1 of pleural mesotbelioza, 2 of gastric carcinoza, 2 of 

puiz:cary asbestosis {cor pulzonale) snd 1 of myocardisl infarctior. 
Z. 9 ere elive, 1 folloving resection of lung cancer. 

Visk this lizitation, loog term follov-up results are described vith correlation vitk clinical 
en2 rediclogicel features. Original observations oo pulzssary coc;liance ap? pulscrasy airvay 
resistence in these mes are discussed vitL relatiop to vital capacity apd maximux breatbirg capacity. 

- 

SESSIOF L, PAFEF € 
ROUTDIE LUNS FURCTIOR STUDIES OK 830 EMFLOYEES 

IN AR ASEESTOS PRCCESSING FACTORY 
. b}- 

Ross Bunt 
British Belting aod Asdestos, 1Ltd., Yorkshire, England - 

' Routipe vork in this field vas started io July 196D in an asbestos textile plant ip the North 
‘ of Ernsiané. The aiz was tO create a set of pormal figures for lung compartmpert voluzes, gas trassfer ! 

saczor coefficients, §0% mixing indices, veriilation on exercise, and forced breething capacities. 
Tre sutjects used ir these tests vere volunteers of both sexes iL VAIYing Age 8CC Eisture ETCSPS 
frcz deparirents other thac those processing asbestos. These results vere then apalysed statasiice 
ally ani the regression fortulae obtained applied to the results of men and voper vorking iz 'sche- 
dulei' and 'exposed' occupations. The corclusions drawvn from these results vere aligoed vith the 
X-ray ané clinica) fipdings io each case. Pulmonary function tesis were alsc used as g screet to 
Jrevent pecple with lu=g icpairzest {ro- taking up work in departzests vhere asdestos dust vas pre- 
veient, Soce Aifficulties vere encountered in the begimning, both in subject response and se=pliag 
techc:igue, but tbese were overcoze and this paper deals in the main wvith the technique and resul:s 
ct-z.zec cver the gast 3 years. The evidence points to a significant decresse in gas transfer anl 
vitel capacity before apy raliclogical or clinical signs mre evideni. 

The vork continues s & routine test procedure carried out in the firz's pedical centre. 
Approxacetely eight people are exazined each day, the intertion being to exaripe sll 'scheduled and 
texz:osed' persconel once s year st least, and more often 1f their results give cause for concern. 
A codafied single-breatd-holding seapling technique 45 used and is described in thbe peper. 

SESSION &, PAPER 9 
THE DISCRIMINANT VALUE OF PULMORARY FUNCTIOR TESTS IR ASHEESTOSIS 

by 
M. L. Thomson, Aane-Marie Pelzer apd W, J, Swither 
londop School of Bygiene end Tropical Medicine, and 

Cape Ipsulstion and Asbestos Products 1td., londop, England 

A clinical, rsdfogrephic and pulmonary function evalustion has been made on 19 vorkers in ad 
ssbestos factory certified as having asbestosis, and on & further § exposed, but upcertified workers. 
The clinical end radiographic sssessments were made, using & 2 or b point scale, by ope, 0f the au- 
thors withou: kuoowledge ©of tbe pulmonary function results. 

0f the clinical features, radiography, Qyspnoca and rales have the greatest Asscrisipating 
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BIOLOGICAL EFFECTS OF ASEESTOS ETSSIOR L, PAPER 9 
{coptinuei) 

pover, indicating that the Poeumoconiosis Board vas meinly relying oo these festures in certifyirg 
the verkers, and in this they vere in egreement vith a group of experts who vere asked to rark s list 
of clinical features according to their walue in alagnosing apd assessing the degree of asbesiisis. 

mtf standardizing the resulls, vhere pecessary, against body size, the discriminating sbility 
of the pulconary function tests has been sssessed, using the criterion of certification. Inspirsiory 
capacity and vital capacity vere found to have the best discriminant pover, followed by diffusing 

capacity. As expected, the ratios, residusl volume / total 1 capacity and forced expiratory voluze (F.E.V.(1)) / vital capacity, / ung cap and the pulzonary capillary blood volume had pegligible Aiscriminant 
pover, 

Tbe airvay conductance (by dody pletbymmograph ), peak flov rate and F.E.V.(1) bave been measured 
on s further group of 16 certified asbestos vorkers , ADA & control group of 15 workers not directly 
exposed to asbestos. Although conductance aboved a wide scetter, the mean was similar to thst of the 
coptrcl group and tbe same a5 that of & further normal group of éa staff of this School, snd this in 

spite of the uciversal reduction 1o lung volume and evidence of bronchisl inflammation i: mapy of the 
asbestosis patients. It 1s Inferred that in these patients the bronehi do mot participste inp tbe 
shrirkxege cf the lung jarenchyma, possibly because of a strong force exerted radially outvards or the 
velle by the surrounding fibrous lung. The peak flov correlsted more highly than F.E.V. vithL coo- 
ductence asl appesred to be the more valusble of the two simpler tests for sssessing broockisl pateacy 
i trnis diseese, 

. 

' ¢4 
SESSION 5, PAFER 1 

STURIES OF CARCINCGENES1S OF ASBESTOS FIEERS AXD THEIR RATURAL OILS 
by 

J. 8. Earington and ¥.J.C. Roe 
Royal Cancer Bospital, Lepdon, England 

Tiree types of asbesios are used industrially, azmosite, crocidolite and chrysotile. 7be first 

vz cf there bul not the third contain spprecisble amoungs of natural oils. The three types of psiive 
srzestos, oil-free azosite and oil-free crocidolite, and the oils derived froz soosite and crocidolite 
ere teing tesied for carcinogeaicity in rats and mice, the fibers by subcutaneous injection after Sas- 
pezsioc in saiine, and tbe 011s by repeated application to the skin, Asbestos is often trapsported 
cr stored ir Jute sacks and the oil froz the jute fibers is absorbed to an apprecisble extest by all 
three types of asbestos. Saxples of Jute oil are being tested for carcinogenic and co-carcinogenic 
activity on mcuse skin. Other possidbilities of contamipation of asbestos wvith carcisogenic materials 
are alsc being ipvestigated, It 1s boped that these investigations wvill lesd to s clearer definition 
of the carcinogenic hazards associsted vith exposure to asbestos, and at the same time to tbe develop- 
ezt of suitsile systems ip vhich the mechanisms of carcinogenesis by asbestos can be studied in 
greater detall. 
®) At present the folloving possible mechenisms are under consideration: 

s) trhe: ce-cipogfenesis 4e to th ce of carcizogeric poW;rbons or othes 
trgemic zeiesiels AT the patural or contazipating &IIZ, e ———— 
{t) trer 1t is-due to the presemce of Tertzih metals and metal-cooplexes in ssbestos, Several rethl 
cco;lexes, especislly those containing irom, have been shown tc induce cancer, and seversl meiels, 
in2ludizg chromius, nickel, lesd, etc., are carcinogenic in their ovn right. Apprecistle azcusis of 
n.2gel and chroziun bave beer foutd in chrysotile, 
{c) trat there 1s a= Ippecheizer Effect, that is, cancer induced by the prolonged residence it tbe 
tissues of checically-ipert material incapadle of being removed by phagocytosis. 

One of the more intriguing features of asbestos carcipogenesis 45 the fact that in the csse of 
Fleurz® ani peritopeal mes>tbeliomata the cancers develop st sites remote from those exposed. Special 
stulies are being zade, therefore, on the migrstion of inhaled or injected asbestes fibers it ex- 
perizeatsl anizals. 

i 

CHEMICAL STUDIES OF ASEESTOS 
by 

Je. 8. Harington 
Royal Cancer Hospital, london, England 

EESSION 5, PAPER 2 

The natural oils and other organic matter associsted vith crocidolite and szosite. asbestos bave 
beer prelirinarily examined by various techniques. A pumber of polycyclic aromatic bydrocarbons 
Zrot beth types of oil bave been fdentified, 

The yields of oil obtaiped after extraction of fibers vith suitable solvents under defiped coo- 
ditions rasge from 0.03 to 1% for both types of ssbestos. Mass extraction of large amounts of a=okite 
apd crocidolite gave yields of 0.3% (300 mgm. 011/100 gn. fiber). More oil appears to be preseat on 
crocidclite thar op axosite though there may be considerable variation frowm coe type of asbestos iD 
sriiher and vithin any ooe sample. There are also indications timt crocidolite oil differs in com- 
positior from saosite oil. 
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* BIDLDGICAL EFFECTS OF ASZESTOS SESSION $, PAFIR 2 
{continued) 

I1p ajdition to the ofls nsturally associated vith certain t ypes of sstestas, seconldary contas- 
inatirng cils zay soretiimes be founi. Ixperinments have showve tnat asbesics fiders mzy absort u; it 
75% of jute oil frcc the jute sacks ip Vhich the asbestos 1s cor—caly store? or transyorted, Irece 
a=oucts of polycyclic aromatic hydrocasbons were fourd in sacples of jute oil and at least ooe sz=:le 
vas ShOVL 10 possess tumor-procoting activity sfter tests on the mouse skin. 1o some cases, oil 
eclsiocs are sdded iptentionaily to fibers to facilitate processing. 

Sincs the biological sctivity of asbestos mey be due, at least in part, 0 the metal-corylex 
pature cf its structure, analyses for iron in asbestos and other minerals vere cexriel out. (corre- 
lations are being sought betveen the comtest of ferrous and ferric ircp sad the biclogical sctivizy 
of different minerals. Spectrogrsphic analyses have shown the presence in chrysotile of relstively 
high concentrations of chromiun and nickel, both of vhich are recognized sz carcinogecicslly aciive. 

As pert of this project, the elution of metals by serus under defiped experimental copditions 
has bees investigated, 

Yeithcds for the identification of asbestos Tibvers in histolegical preparations and tissues have 
veen dsveloped. 

1234 . 
SESEICH &, PAPEIE 3 

. PREPARATION OF ASHESTOS FIEERS FOB EXPERIMENTAL USE 
. by 

¥. 5. Badollet, Fairleigh Dickinson University, Ma2ishz, K. J., and: 
W. A. Gantt, State Department of Heelt), Trestos, K. J. 

Aszes:ns ip its paturss state ip the fork of ore contains irjurities sssociated witn she Cre 
Aar o These iTyurities may be part of the vall rock or secludei ir or ezbedied in tne erysiad 

~iom betveern lsyers of asbestos. 
For funiz=ental investigations cf biologicel effects of asbeszos, 1% i essenzis tc elizirate 

i=purizies that are £ot pars ¢f the asbertos melecule. To sccomplish thic, ve have rezcved bumiles 
cf fivers fro=criginel ucrefined ores, split thex along the fiber planes vith g kalle il secnizns 
373 tz 1/32 inch thick, vhick vere then cut viilL scissors ifzc lepgihs cf 1/C ipch or les:, reziviig 
visitie pieces ¢f rock vall. Tnis paterial vas transferred tc a wWaring Zlesior, s cetor-driven 
retzaing sctics cf shesy blades i o veriical Jer. The ja- vas half-fiiled vith distillied water 

The Biend=r vas yur until desired fider lerngsxih die- ecmseining 2 tc 3 greze of the hand-cut fiters. 
trizuiions were obtaiped. Sazpler vithk fiber lengihs 4in ranges belov 1CC rmacrons were tbus prepesel. 
The rlusry vac filtered through paper on & Buchner funnel, washed vith wvater, alcohcl and ether, thea 
sir d-Zed. 7TY.s preparatisn sharply decreased the hydrocarbon content ©f the caterial, as zeasurel 
ty estizzticz of several specific polycyclic bydrocarbons ir s sa=ple of acosite. 

Sz=: other rethcds for re2uction of sizes are ball mills, fiberizers ard disintegrators, The 
Eleal:zr petkcd has advantages vhich are tve fold: 4t allows the operator tc observe the griziisg 
aciicr, i+ can be stcpped st intervels and sacples quickly vithdraws for size measuresent. Size 
is & farztion of tirce ‘'of grioding. 

Fiters prepeced by tris meshzd have teer injected inmto bamsters and rats by Scith and Miller 
as Tep:oried elsevhere at this conference, 

SESIILN 5, PATER = 
TESTS FOR CARCINCGENICITY OF ASZE5-0S 

by 
W. E. Smith and Llopas Miller 

Fairleigh Dickinson University, Madison, N. J. 

Astestos samples were prepared froz vater slurries with a rotary Imife accordirg to s retnad 
describei by Badcllet and Gantt ir & preceding paper at this conference, SOft chrysciile ore, hersh 
chrysciile ore, and a comzercial sazple of amosite vere processed to sverage fiber lexgths of €7, 
3€ and 12 mcrons, respectively. Single intrapleural injection vas made into the rignt chest of 
gcldern. Syriar hansters (15 snimals per sample). Each injection coptained 25 mgms. of sazjle sus- 
pended 1z 0.5 cc. of 0.9 sodiuc chlcride, 

Extensive granulomatous and fibrous pleural adhesions resulted in each treatcent group. large 
intrazhoracic tumars were found 4p 2 bansters at 244 days wnd 356 days, respectively, sfter injecticr 
of cozwercial anosite, and in 2 other hamsters at 419 and 527 days after irjection of harsh chrysoniie 
fic tuzcrs bave yet been found 4o hamsters given the sazple of soft chrysciile. Io each griup, sev- 
ersl ari=nls are still lving., The tunors shoved local invasion and distant metsstases. Ooe vas 
transplanted through 3 serial generations of mev bosts in which it formed sclid tuzor masses up to 
6 co. ¢ discetrer, 

In other experiments, 180 bamsters and 270 rats have been given veekly or biveekly iptratracheal 
{pjections of four types of asbestos prepared by the rotary knife method (soft chrysciile, harss 
cheysctile, smosite and crocidolite) in suspending medium (saline). Poeuronis and fibrosis wut ne 
tucors bave beep found in enimals thus far examined, A majority of snizals in these intratracheas 
tests are still living. - ) . 
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PIOLCSICAS EFTZCTS OF ASEESTOS ELSSI0N 5, PAFER $ 
TESTS FOR EfFECT OF ASRESTOS OF TEK"O(a JFYREE CARCIRC- 

GEG51S IN THE RESPIRATORY TRACT - 
by 

Llonas Milier apd W, E. Szith 
Fairleigh Dickinsom University, Madison, K. J. 

Studies ty others afsociate asbestos vith pulropary carcinomss and pleural mesotbeliomas in mel. 
In a separate paper at this Conference, we reported Pleural mesothelicmas in hansters follwwing intra- 

pleural injection of harsh chrysotile or commercial amosite. Inmtrsirachesl injections or innalation 
expss: ¥ith various t asbestos bave, bovever, thus far fatled 33 =5 4r & _variety 
of anizs: spe eripents nov reporié g0ed to test an bypothesis that ssbestos 2y 
incregse incidence of pulmopary carcinomas by promotion of action of same carcibogen to which mas is 
peculiarly exposed through tcoking. 

Benzo(a) pyrene vas selected as & type of carcinogen present in cigarette smoke. It ves surpended 
ir Tveen 60 and sirinistered to hassters in veekly intratracheal {njections to s total of 1Z.5 mgzms. 
in 25 weeks vith and without chrysotile. The test wvas started vith 50 hamsters divided icto 5 treal- 
pent groups of 10 anfuals eazh. Nineteen epidermoid carcinormas vere found $p the larynx, tractes acl 
peis bropeki. The first of these turors was &n ar animal that died 173 days after start of tes:. 
Fourteer azizals died, mostly {ro= treatzent accidents before that day. Remeining anizels &iel or 
were sacrificed at intervals up to 214 days. In those exarined betveen the 1T3rd and 2Aktn dey, four 
tuscrs were found 4in 3 6f 5 hansiers treatel vith bdenzo(a Jpyrene alone. Fifteen tucors vere found in 
7 of 7 bazsters trested vith bem2o{s )pyrene plus chrysotile. Tbtw_é?-@_t_%s—iwn 
tressed vish chrysotile alone, in 8 trested with the suspendipg meciuc (iween bO) or in 10 wsreated 

A sezond experiment was done vith veekly intratrscheal ipjectioas of beazo(a)pyrene to a total 
of B mg=s. vithk or vithcu: acosite. In kb hansters sscrifized 2L0 dsys after start of this tes:, 
gross erz=iratior reveslied 11 turors in 9 of. 25 treated vith benzo(e)pyrene alope and € tuzcre io € . 
of 16 treate2 vitiz benzs (s )pyrene plus azosite. 

{ 
¥ 

ASEESTOS AT BRONCHIAL CARCINOMA 
by 

¥illiam D. Buchanan 
Minisiry of ladour, london, Great Britain 

SESSIOK 5, PAPER 6 

Tris paper descrides the findings i s coptinuing study by Medical Branch of B.M. Fectory 
Inspectorate, Ministry of labour, of informstion recorded it death certificstes of those dying vith 
asbestcsis. 

by arcargesent with the Registrsr-Ceserals for England and Weles and for Scotland, copies of 
deas’. certificates relating toc certain causes of desth are routinely sept tc Medica® Branch an? frez 
‘these the irforme tidc bas beex obtaiped., It is believed that {p Grest Britain, s high proportion of 
asbes:osie cases are recogtized during life and that folloving death fro= whatever cause, this ccpda- 
tion is the: reccrded or tbe death certificate, often after autopsy confirrstior. Exazinatiorn of 
the death certificates is considered to be a reasopably accurate peans of detercining tie number of 
deatkhs frec asbestosit and also any related pathology found st autopsy. 

Eeslier studies of this type vere putlished im the Annusl Report of the Chiel Inspector ol 
Faztories jor 15-7, 195% and 1955. These earlier studies indicated ar apparent associatiof betvest 
the preseace of asbestosis and the finding of a thoracic tumour. Although such an associstion hal 
beer pcsiulaied some years before 1947, it iz believed that the study reported in itat yesr vas the 
firs: occasion when this finding had beec related to a sizeable group. Tbe proportion so affected 
sppeared tc be increasing in the zore recent studies, . 

Up to the end of 1963, 564 deatd certificates recording the presence of ssbestosis have been 
thus obiaine? anZ the annual totals of such certificates are currestly incressing. The proportics 
alsc recording a thoracic tumour bas also in both sexes, continued to increase d;sproportionntely.to 
the total nucter so that currently over 50 per cent of males dying vith asbestosis present bave aist 
a pecylesc, Ever when vieveld against tbe steadily rising incidente of lung cancer in tle population 
as & vhole, there seess little doudt that this 1ngreue is a real one. 

BESSIOR 5, PAFER 1 
REOPLASIA AMDRG INSULATION WORKEIRS IM THE UNIFED STATES WITH / 

. BFECIAL REFERENCE TO INTRA-ABRDOMINAL NEOPLASIA 

by 

The Mount Sinsl Bospital, Nev Yark, N. Y. 

Trir investigation has bees concerped with 1,522 members of the New York metropoliten ares locels 
of the Asbestos Workers Untos (I.A.H.F.I, & A.W., A.F.L.-C.1.0.) and has inciuded every ric Ve Vas 
s member of these locals on Decezber 31, 1942 (632) or who joiped to December 31, 1962 (890). 
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BINLOCICAL EFFECTS OF ASBESTOS SESSIOK 5, PAPER 7 
{coptinued) 

Detsiled occupetional and personal data vere ocbtaiped frowm 1,117 men {of tbe 1,258 vhc vere alive oo 
Janusry 1, 1963) vho vere exarined. Union records vere availatle for similar anelysis for those mes 
whe vere dead (26L) or who failed to sppesar for exacipation (14)). U3 mep have died since the omset 
of the study. 

We bave previcusly dempnstrated, using sge-specific deat) rates in » prospective study of 255 
coasecutive deaths anong this group of men 1943-1562, that total desths vere increased (observed 255, 
exvecte2 20L) as vere deaths caused by cancer of lung and pleurs (observed 45, expected 7) and siz- 
mack and colon {cbserved 29, expected 10), 

We pov repert an analysis of the 307 comsecutive deaths among these insulstion vorkers Janusry 

307 CONSECUIIVE DEATHS AMDNG 1,522 ASEESTOS INSULATION MORKERS 19h3-6b 

‘ 1(2'.63“6)2 1 (,“BC)J‘ TOTAL Cancer of the lung . "%"'—" "2?%— %3 
G.I. Cancer 30 5 35 

Esopbagus 1 (o) 
Storach ’ 11 2 
Colon~-Rectur 18 3 

¥esothelioma, Pleura 3 PLEE | % 
Mesotheliome, peritoneus 2 3 . 5 
Other pecoplasms 20 1 21 

Blsider 3 by 
Ceneralized s 2 
Oro-pharynx 1 2 
Neck 3 0 
Pancress 1 1 

Asdestosis .2 5 17 
.» PJdmopasy infection 7 0 . 1 
" Pulmopary tuberculosis L .0 & 

Cariiovascular 10L 10 1L 
All otber causes LO 1 L3 

L 3 307 
We have beer particularly ioterested 4ip analysis of those deaths due to iptrs-sddocinal peo- . 

plases (C.I1. tract and peritopeux). For a variety of reasons, accuracy of disgnosis Of suck ped- 
piesas is often iosecure. 1o 2/5 of the L9 such deaths analysis of all availadle dats shoved the 
diagnosis 1c be presucptive only; this vas especially true of stomach cancer (8 of 13) and geperal- 
ized atderiznal cancer (€ of 7). Therefore, 1t 1s possible that peritoneal mesotbelicma may be eved 
more ccz=or t.an the 5 of 307 deaths recorded. 

In sddizion to the peoplesis acong the recorded deaths, there are 3 wer alive with knova neo: 
pleszs {1 lung cancer, 1 pleural and 1 peritones) mesctbelioze) as vell as one apparently cured of 
tengue cancer, oge of cancer of the colon, and three folloving successful resection of localized 
lung cancer found {n this survey. ' 

2] 

COHORT ARALYSIS OF CHANGES IN IJICITENCE OF BRONZSVIAL CARC 
IR A TEXTILE ASBESTOS FACTGRY 

by 
+Jo F. Knox, Turner Brotbers Asbestos Cc. Itd., Rochdale, England, and 

R. 5. Dell, M.R.C. Statisticel Research Ur. , londen, Englani 

SESSION 5, PAFEF & 
INOHA 

Ac associstion betveen sasbestos dust inhalation and pui.osary fidrosis vas first recorded in 
Great Britaio at the turn of the century, but until further cases vere reported 20 years later po 
official sction vas taken on prevention. A survey of the asbestos industry in Great Britaic ves 
‘carried out by mexders of the Factory Department of the Home Office in 1928-29 and s Report laid 
before Parliament in 1930. 1In a sazple of 363 vorker: pulmopary fibrosis was found in grestest pro- 
portion io those esployed for 20 years and upvards. T.eése workers vere principally ezployed in thbe 
asbesios textile indusiry. 

Folloving the submission of this Report to Parliament Regulations vere imposed in 1931 ip order 
to reduce dust exission 8 masufacturing processes. Arrangements sere also instituted for medicel v 
exaninations Of nev eptrasts te the Sndustry and , .ricdic exazinations tbereafter, Workers found to 
be suffering from disability due to pulmonary filtrosis received compensatiopn and might dbe suspended 
from further ewployment in the ipdustry. Coropers vere insiructed to inguire into the csuses of desib 
of vorkers in the asbestos ipdustry vho had been suspended for Aisatility or vho vere likely to have 
been affected by their ecployment. Recropsies were performed in most of these cases snd wpaterial for 
study theredy accurilated. Io & mortality study of the workers in ope factory, excess mortality 
among vorkers ecployed for 20 ycars and upvards was cbserved. lung cancer in association witb asbes~ 
tosis vas responsible for & corsidersble proportion of this excess. A study of 8 grovp of workers 
from the same fsctory, exposel since the regulations, shows s reduction ip mortality rste vithout 
excess of lung cancer. P 22 4 
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BIOLOGICAL EFFECTS OF ASBLSTOS EESSION 5, PAPEE 9 

TULMDRARY RECPLASIA AMONG DRESDEX ASHESTOS WORKERS 

by 
C. Jacot, Krankenhaus Leninstrsbe, Karl Marx Stsdt, C.D.R., snd 

¥. Anspach, Institute of Occupaticnal Eesltk, Dresden, G.D.R. 

In the district of the "Silikoseerbebungsstelle Dresden” 2,645 persons (112L women, 1520 wen) 
vho are or have been exposed to ssbestos dust are st present under medical observaiion. 

At present, L92 cases of asbestosis of varying degree are registered; in sddition, 26k cases 
suspected of this disease are alsc under observation. 

15i of those persons, whe vere under wedical control bave died; in 121 ceses the cause of deatb 
could be ascertaiped. 

Azzog those persont L1l of ssbestosis, right-heart-failure was the main csuse of desth, Azong 
asbestos vorkers only relatively fev cases of lung cancer have been observed to the presest. 

A survey of the positively sscertained causes of death is given vith special reference tC ned- 

Flasie of the respiratory tract, the pleurs, the peritopeur and tuzors of otber sress (gastroe 
iptesting® tract 8.0.). 

The characteristics of lung cencer snd the serosa) tumors found in the Dresden autcpsies are 
givezn. t8 is gives copcerming the time of exposure to dust, latent period, sex, sge, lung-lobe 
localizstior, histology &.0. : . 

Cozperison is made betveen lung cancer azong the asbestos vorkers and that of tbe total pepuls- 
tion. Discrepancies betvees our dats and that in other publications on the sawe subject are poinpted 
ou: and considered, 

Par:icular observsiions as to the question of the accuulated occurrences of pleurs gesotbelioza 
ip the surrcucéings ©f the Dresden ssdestos vorks are presepted. 

SESSION 5, PAFLR 10 
THEE RELATIONSEIP OF DXPOSURE TO ASZESTOS AL PLEURAL 

MALIGRARTY IR EELIFASI 
by 

P. C. Elmes and O. L. Wade 
Queen's University, Belfast, Nortbern Ireland 

During the past lb years L2 cases of pleural mesctbelicza have been proved in Belfast derived 
frcc a to:al population of sbout 3/L million. A positive history of exposure to asbestos at vork 
vas obtaiped in 32 of tke cases cocpared vith only § of L2 matched controls. Asbestos bodies vere 
fcund ip the lungs of B8% of patients witk mesotbelioms of the pleurs, 20% of patients vith cercinsme 
of the tronchus and in 2C.5% of patients 4ying of nop-malignant disease, The frequency of fipding 
asbesios bodies 4 tle lung is higher (27%) in men dying of nop-zeiignast disease betvees 60 and 69 
yesrs of age who-vest ipte indusirTy betveen 1905 and 1915 than in the 50-59 age group, vhe stn.—tsd 
verk betveez 1915 and 1925, Betvweez 190 and 1923 over 1,000 tons s year of "boiler cozpositior’ vas 

®/ iptc Belfast coxparei with 600 tors a year at Other times. Imports of other forms of esbestos con- 
taizis; caterials (rav ant marufacturei) remaived at between 50 and 200 tops until 1939 ané since 
thez har risen to over 1,700 tons per year in 1960, . 

Taere is nc evidence of ‘environzental! exposure fros the ipdustries using asbestos b Belfast 
but a posi:iive history of exposure car only be obtained for three-quarters of the patients vhe die 
witt asbestos fibres in the lurgs. The latent period for the development of pleurs’ malignancy 
after exposure zay be up to 4O years ac that increasing numbers of cases arising from exposure vhich 
kas alrealy occurred cad be expected for many years to come, 

*imaorted 
SESSION $, PAPER 11 

. ASSOCIATION OF PULMONARY NEOPLASMS WITH ASBESTOS 
EXPOSURE IR NORTHERN ITALY 

. by 
E. C. Vigliani, University of Milan, Mlen, Italy, 
G. ¥ottura, University of Turin, Turin, Italy, and 

P. Maranzana, National Institute of Occupational Diseases, logbardy, Italy 

(Abstract not received ) 

SESSION 6, PAPER 1 
EPIDEMIOLOGY OF DIFFUSE MESOTHEELIAL TUMOURS: EVIDENRCE OF AN 

ASSOCIATION FROM STUDIES IN SOUTE AFRICA AND TEE UNITED XINGDOM 
by 

J. C. Vcsncr 
MW.R.C. Poeumoconiosis Research Unit, GClazorgan, Wales 

s r 
- | /GG 

CRMC-Motley1000-Subj-001951 

New York Academy of Sciences, Preprinted Abstracts for the Conference on Biological Effects of Asbestos (1964)
ACL Doc 13115 · Page 18 of 24

Published by AsbestosClaims.Law

asbestosclaims.law/library/13115/18

https://asbestosclaims.law/library/13115/18


BIOWGICAL EFFECTS OF ASBRESTOS SESSION 6' PAFER 1 
. {contipued) 

An sssociation betwveen asbestosis and pulmonary malignascy §s pov generally accepted. More 
Tecert invesiigaiions have showo that there is ar increase? snucidence of pleural snd peritopesl mesd- 
theliomas occurring ia people occupstionally or environoesia:ly, exposed to asbestos dust. In scoe 

of these cases, the exposure has beed extrezely slight, and pot sufficient to produce the histclogical 
feazures of asbestosis, The only psthological evidence of exposure has been the presence of asbestos 
budies or fibres in the air spaces. In South Africa more thar 100 cases of this tuzosur have beer 
confirced histologically. Nearly all thest TESei LRVY UPEf toroaned to ope sgbesios rinipg area. Ihe 
uaorag%fl@mwmwmhnwmynm- 
gations have that oils containing carcinogenic hydrocarbons are present paturally in this pes- 
ticuwiar type of asbestos. 

AL present, the incidence of Aiffuse mesothelicmas associated vith exposure to asbestos dust 1s 
being investigated in Britain. Thoracic surgery units and pathology laboratories, vbc have reccrds 
of these tumours, have been approsched and an attempt &5 being made to find cut hov mapy of these cases 
have been expzsed to asbestos dust. The investigstion is only parily cooplete, wod so far, as Eacy 
cases heve been discovered in Britain as were observed 4n South Africa. Details of these British 
inves:igations vill be given in the papers that follov, and {t vill be seen that as in Soutk Africa, 

the associeliop 45 mainly betwveer astestos exposure and mesotheliomas, and asbestosis is often not 
a rarYed feeture of thest cases. 7 . 

SESSION €, PAPZR 2 
EPIDEMIOLOGY OF MESOTHELIAL TUMOURS IN THE LONION AREA 

by 
Muriel L. Nevhouse 

london School cf Hygliene and Tropical Medicine, london, England . 

Tve groups of patiects who have attended 8 large l;ecpit;l in the East End of londor Lave been 
exa=zipeé tc deterzine their exposure to sasbestos. 

The Tirst consisted of 83 patients in vbox the diagnosis of mesothelioza bal beer confirme2 et 
autopey or by biopsy. Ib all but 7, past occupstiocal and dcxestic histories vere obtairel. It -t 
petiects the tumour was peritonesal ip origis, in 62 pleural. Tke earliest recorded deatt vas 1917, 
but ociy 10 of the series died before 1950. 555 of the males and 425 of the fecales died under the 
age cf S5. The interval betveen first exposure and deveiopzent of termisel fllness ranged belveel 
1€ apd S5 years (mean 37 years). 

The second group consisted of 76 patients of the sane hospital, matched by sex apd date of 
pirth vith those traced ip the first series. 

52.6% of those suffering froz gesotbeliomats had Beer exposed 1o asbestos, ss ccopared tO 1.8% 
of the coptrcl grovp. Three main types of exposure vere reccgnized: work ip factories muf;ctu::.z_z; 
estestcs textiles, insulating caterials and other products; e=;loyzent as laggers or ipsulators, ard 

expcsare to dust brought hoze bty relatives vorking with ssbestos. 18 of those ecpioyed ir factery 
vorz and four vhose relatives vere vorkicg vitk asbestos vere ecployed at one factory. This fazary 
opened ir 1913 and vas, until recest years, a beavy user of crocidclite; all those vhose records 
ccull be traced worked with this type of asbestos. 

Azosz the 3€ patiepts with mesothelicmats, vitk nc positive ocecupstional history acd no relatives 
livizg at hore who vorked with asbestos, there wvere 11 who lived wvithir half a mile of az ssbestos 
factcry; S5 of the coptrol series alsc lived in the same ares. The difference in the proportion of 
patients in the tvo series is statistically significant. ) 

SESSION 6, PAPER 3 
CRITERIA FOR THE DIAGNOSIS OF DIFFUSE MESOTHELIAL TUNMOURS 

by 
W.T.E. McCaughey 

Queen's University, Belfast, Nortbern Ireland 

The criteris for the dlagnosis ©of 4iffuse mescthelisl tumour are at present imprecise and tbe * 
security of the disgnosis often depends more on the degree of certainty with which metastatic tumowr 
can be excluded than op any specific quality of the mesothelioma. . 

The gross appearances of the diffuse nesotbelioma sre not specific. It is uncozmon, bovever, 
for metastatic carcinoma to duplicste the extensive sheet-like sexosal infiltration which is es- 
pecially characteristic of the Aiffuse pleural mesotbelioma. 

The diffuse mesctbelioma shows remarkeble structural vaeriation histclogically., The most specific 
structure if a mxed ooe resesmbling thst of a carcinosarcoma. The conzorly observed well differen- 
tisted tubulo-papillary o tubular pattern in which the cells are cuboidal or flattened is alsc une 
likely to be confused vwith meiaststic tumour. A form closely reseztliog that of » spindle~-cell sarccns 
1¢ highly specific 1f the growth &s knovn t0 be diffuse. Seversal other types of structure includang 
the presence of clefts lined by tumour cells and the Aispositicn of sclitary sprercidsl ceils 1o the 
irterstices of Cenee collagen £rc also tbought to be highly distinctive. The Aiagnostic velue of 
any of these patterns is grestly eshanced if they are associsted vith ope another. It must be 
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o BIOLOGICAL EFFESTS OF ASBESTOS EESSIOR 6, PAFER 3 
i {continuet) 

recognized that some Othervise acceptadble mesctbhelicmas are histologically infistinguisbabie froz 
* other malignant grewvths. 

I the diagnosis of diffuse mesotbelioms 48 to be accepted without reservatiorn tvo main criteria 
{ shou 14 be satisfied. 1. A thorougb autopsy should have excluded alternstive sources of tuzour or 

bave piopointed soy extra-serosal site vhere there is the least suspicicn of a primary Deoplasz. 
2. The microscopic structure of tbe tumour should be consistent vith a mesotbelial derivation and 
pernit certsin differestistion from tumours arising in any tissue or organ vhich might have barboured 
s primary pecplasz grossly. Another less rigorous requirement is that the dbebaviour of the grovikt 
sbould conforz vithin ressonsble limits with that of previously proven examples and in particular 
shov & clear-cut predilection 1o spresd along the serosal merbrane. 

L4 vt v 

SESSIOR 6, PAFER L 
EISTOLOGICAL CHARACTERISTICS OF MESOTHELIOMA ASSOCIATED WITE ASEESITOS 

by 
J. Churg, The Mount Sinal Bospital, Nev York, K. Y., 

S. Mooltes, Middlesex Geperal Bospital, Kev Brunsvick, K. Y., and 
S. Rosen, Arped Forces lastitute of Pathology, Washingtos, D. €. 

(Avstract pot receivea) ° 

SESSIOK 6, PAFEF S 
MESOTHELIAL TUMORS IR SOUTE AFRICA: 

EXPLRIMENTAL PATHOLOGY 
by 

lan Webster 
Poeuzocoriosis Research Unit, Johannesburg, Soutk Africs 

PATHOLOGY AT 

The PS‘:M-'WS}’ of tumcurs affecting the pleurs and peritopeur in Soutk Africe is descrived. OUme 
hundrec asé tvesty-nizpe suth tuzors have been diagnosed at mesotheliomats and these cases are revievel. 
Eignty-cne of the tucors vere diagnosed as suggesiive of pesothelioms oo the exazination of @ pleural 
bicpsy speciDen. These results as vell as the exfoliative cytological fibpdings are correlsted wvith 
the fizel disgnesis ©f the patient, 

The relationsiip of scze of these tumors tc pleural plajues is suggested. 
The distribution of such tumcrs in tbe psthclogical specicens from tvo tuberculosis hospitals, 

thoracic surgical units and the Miners' Medical Bureau shovs that the majority of the patients bave 
beer. associated with the northerz part of the Cape Province. The incideace of malignant tumors of 

( the luncs in patients fron the different astestos areas of Southl Africa is given. 
Anicz: experiments including those im whick asbestos vas inoculated intrapleurally are described. 

In e fev cf these, tunors resecrling a mesothelioma have developed but suck tumors bave not beer 
feomt 4rn anizels expcsed to an astestos dust cloud. 

x4 

SESSION 6, PAFER 6 
A BIOPSY SERIES OF MESCTHELIOMATA AND ATTEMPTS TO IDENTIFY 

=ESTOS WITEIN SOME OF THE TUNMOURS 
by 

D. O'B. Bourihane 
londop Hospital Medieal School, london, England 

(Abstract not received) 

SESSION €, PAPER T 
PLEURAL MESOTHELIAL TUMOURS AND EXPOSUHE TO ASBESTOS DUST 

vy 
. W, Glyn Owen 

Broadgreen Bospital, liverpool, England 

An stteryt to demonstrate mssocistion between asbestos exposure and diffuse mesothelioma vas 
made by study of recorded sa¥ples of mesothelioma in the Merseyside ares of Nortk West Englent. 

Thirty cases vere copsidered, All had malignant disease of the pleura. Reviev of elinical 
histories and sutopsy records vas folloved by resssesszent of histological materisl. Difi@“if of 
mesotheliosa vas only sccepted where histological appearsnces wvere thought to be characteristice 

Evidence of asbestos exporure was sought by microscopic examination of lung tissue for ssbestos 
bodies and by occupational bistories obtained from patients or their relstives. 
. Results: Seventeen cases were selected as true exczples of 4iffuse mesotbelioma (36 pleursd, / 
1 peritcnest). Other Alagnoses include secopdary earcinora (7), fibrosarcoma (3) sod uncertain (3). 

Evidence of asbestos expomure vas obtaiped in 14 (82£) of the 17 mesothelioma cases. Kooe of 
the other 13 patients vas knowvn to lave handled asbestos. 

i . . 
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BIOLOCICAL EFFECTS OF ASBESIOS BESSION 6, PAPER 7 
{continued) 

Asbestos in luns Tissue: Asbestos bodies vere scanty in pearly a)l positive specizens. They 
vere detected rore easily in smears of lung julce. No asbestos bodies vere seen withis tumour tissue. 
Puimonary fibrosis vas minimal (nc patient bad been considered to have “pulmopary asbestosis”). 

. Dceupetione) Histories (17 meschelioma cases): Of those giving history of asbestos exposure, . 5 vere lagzers exployed by firms of irsulation engipeers and 2 vere boiler makers {snap-vutiding ). “/ 
Tvo patients ecployed by sackvare manufacturers bandled cld sacks vhich had contained asbestos. Only 
2 patients bad vorked in asbestos factories. One patient gave history of close epvirommental exposure, 
heving vorked in the offices of concrete manufacturers using asbestos cement. 

Five gave inconclusive bistories, Asbestos bodies vere present in the lungs of tvo of these. 
Each of the other 3 pstients ad vorked io places vhere they may have bandled asbestos but there vas 
no direct evidence {1 boiler maker, 1 ship repairers’ apprestice, 1 dock railvay labourer). 

Genera) Informstion: Sixteen out of 17 mesotbelioma patie pts have died. Average age vas 58 
years. There vere 12 mep and 5 women. length of exposure ranged from §5 to 43 years. Shortest 
interval fror first exposure to development of tumowr was 13 years. lInterval from end of exposure 

10 development of tumour irog a fev months to 4O years. 
No atterpt vas made tO ascertain types of sabestos £ibre used and po approach vas made Lo 

industrial firps or other employers. . 
: 02 ] . 

TRENDS IN THE HEALTE OF THE ASBESTOS WORKER 
- by 

Kenneth W, Smith 
Johas-Manville Corporation, Manville, K. J. 

EESSION 7, PAFER 1 

What is an "asbestos vorker”? Ap attespt is made to define the type of vork vbich would pro- 
perly classify.an asbestos vorker. Exposure to multiple toxic dusts is discussed. 

There are three Daic types of asbestos fiders in carmercial use todsy. They we aifferest 
prvsically and chemically, and produce disease entities vhich are different chezically and radio- 
logicslly. Workers ip many parts of the vworld are exposed to obe or ancther type of asbesios fidber. 
Shoulé the health experaence ©f a group using only chrysotile be commared with that ©f a gFroup using 
only acosite or crocidoliive? 

The impcrisnce of the geographical locstion of tbe asbestos dlpos:lt ts important., Are other 
factorz such &3 chrode, nickel, radiocactivity, etc., associsted vith some deposits and pot otbers 
f=porianct 

Pepulnticn characteristics are discussed. Disease incidence in s stalle, $sclated population 
{ i35 cocparcé vith that cf an urban flcating population. 

The associations of other diseases vith the presence of the asbestos fider i3 discussed. Saould 
there be an associstion of a particular disease vith the asbestos fider when there is Do asbestotic 
fibrosis present? * 

raad 

FROBLEMS AND PERSPECTIVES: 
THE SEQUELAE OF EXPOSURE TO ASBESTOS DUST 

SESSION 7, PAPER 2 

by 
J. C. H-sner 

Popeunoconiosis Research Unit, Glamorgan, Wales 

The sequelse of exposure to asbestos dust include the inhalation of the fibres, their deposi- 
tior a=d the results of their subsequent retention. During this conference a number of these {actoTs 
have been clavified, and those problems most urgently requiring investigation defiped. In this peper 
soce of the salient festures are surzarized and certain face:s illustrated, and aspects in need of 
furtber investigation emphasized. . 

logical explanstions bave been given for the presence of long ssbestos fibres in the emaller 
air spaces. Experimestel evidence bas been given to shov that there is a differesce in the retention X 
of various types of asbestos. The formation of the asbestos body has been described and the signi- 
ficance of these bodies snd fitres in sputur mssessed. Toe anatomical site at vhich the lesions of 
asbestosis originate hss beer defined and the progression of the disease demonstrated in experipental 
animals. The varietion of the effect of Aifferent forms of asbestos fibre is most clearly 1llustreted 
1o the monkey and the redbit. The previous concepit of tie significant particle size, and tbe solu- 
vility of the respirable dust, have been seriourl, challenged, However, the exact mpechanisns of the 
pathogenesis of the disease 18 Still unknown and the migration of asbestos fibres includi ng the 
ultrazicroscopic from the respiratory tract requires much further study. 

The malignant necplasms associated vith exposure to asbestos dust have beep discussed. 0o 
turrent evidence, the earlier viev that carcinomats of the lung occur in cases vith s significant 
degree of asbestosis is fully supported, but information is still required to confirm that tbere is 
oo correlation betveen exposure per se and these tumours. More information is peeded op the associs- 
tion of these tumours vith 4ifferent types of fibre. Mesothelicmas of the pleura and peritopeun seed 
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BIOLOCICAL EFFECTS OF ASEESTOS SESSIOR 7, PAPLR 2 
. {continue2) 

to be mssociated with exposure to crocidolite dust, hovever there are some cases © { these tumourg in 

vhich there is evidence to suggert the implication of chrysotile and anthophyllite. Tberefore, 
there is s reel peed for comparstive surveys in all the asbestos producing aress. In addition, a 
sugcestion bas bees made that tumours of the gastro-intestinal tract may be s furtber sequels of 
asbesios dust exposure and evidence of this, and other malignancies, should be sought. 

ira-pleural inoculations ip experimentsl animals hsve shovn thst crocidolite, azosite, chryso- 
tile and ever silica, can produce pleursl mesotbeliomas. The high incidence 4o these experimestal 
conditions cad be explained in part by the site of deposition and the high dosage used. The signifi- 
cance ip these tuzours of the oils naturally sdsorbed ooto the crocidolite fibres is being assessed. 
It has become cbvious that” in this vork, and im the investigstion of the biological effects of asbes- 
tos 1tsell, there is s peed for s Joint effort by the experinental blologist, miperalogist, and 
chezist, * 

1221 

PROBLEVS AND PERSFECTIVES: 
THEE CHANCING BAZAFDS OF EXPOSURE 10 ASEESTOS DUST 

by 4 
J. C. Gilson ' 

4% Research Unit, Clamorgan, Wales 

EESSION 7, PAFER 3 

M.R.C. Pneuzoconios 

“Ten loniague MirTay first sugpested that heavy exposure to asbestos dust could produce fatal 
p.lmenary fierosis, no coe could have predicted that the diversity of its effects ip mas vould be 80 
grez: &g tc justify scoe 60 years later s vhole conferemce devoted to the subject. 

Tre changing pastert of hazards of exposure to asbestos dust has festures in com=op vith other 
ini.siriel diseases. Gres: loprevepests 45 Oue ares - the result of vigorous coptrol sction by 
séineers - proceeiing similtaneously vith an extension of the bazardp elsevhere as nev uses of the 

caterie. ore ciscoverei. The hazards of fibrosis for the hsbestos textile vorker sppear to be much / 
less but tne inszlation vorkers are often not adegustely protected. Do otber groups of workers ex- - 
g-se2 iz the never uses cf the material peed closer sospection? 

The progoosis, ooce a definite diagnosis of asbestosis has been made, is poor, Can never methods 
cf functional analysis of the lungs provide the means of detecting abnormality 4o the individual or 
evez in the group, so that action can be taken ip time tp preveat further damage before s progressive 
disease has beer established? There is s most striking contrast betveen the detailed quantitative 
imovledge nov available about the patural history of coalvorkers' poeumocconiosis whicbh car be used 1n 
preventior. and the absence ©f such information in aabestosis. Will prospective studies of asbestos 
worzers be establighed to resedy this? Tbe strikipg feature of this conference is the pev evidence shoving that not only 1s there s _/ 
nigh risk of bronchial carcinoma in those vith asbestosis but that otber types of tucour occur in the 
lucgs and elsewhere ip those exposed to the dust, and that these tumours develor io the ebsexce of 
asbeszosi: in the lungr ani socetipes after s small exposure but alvays vith & long or very 1oog 
de_ay. The evidence ir mar indicates that the type of fitre to which the individuel is exposed - 

a izrg neglested aspect of this wvhole prodlem - 1s of great importance ip tbe developrent of these 
tuzoars. 

Tae cranging pattern of hazard can be sumzarized thus. Io the early days men voridng ip uncob- 
trclled cozililoas developed asbestosis within a fev years and died young often of its complicatious, 
greu=cris or tuberculosis. As factory conditions altered and the control and treatment of tuberculosis 
and preuzszia icproved, the opset of the disease wvas delayed and the late effects of fibrosis, such as bronc-iectasis, bronchitis and cor pulmonale were more commor. b5till more recently tbe vorkers / 
vhz have developed only moderate degrees of asbestosis bave survived long enough to develop the 
assccizted brenchiel carcinoma. In addition, and unexpectedly, ve are at this tipe seeing the late 
efiects of exposure to certain types of sasbestos (occasiopally only environmentsl) wnich were insuf- 
ficiezt to priiuce apprecisble lung fibrosis but have after a delay of 40 or more years led to meso- 
thelial tuzours in the pleurs and elsevhere, 

These cases date from the time vhen the industry vas a small fraction of its present size, and 
their discovery ecphasizes the peed to eliminate all unnecessary exposure to asbestos dust in the 
future., Pyt even 1f this ves achieved at once ve may anticipate an increased incidence of tumours 
froz exposares during World War 11, vhen dust control vas inevitadly less good. 

There is ap urgest need 1o peasure guantitatively the magnitude of the risk for Aifferent types 
of fibre so that if the risk is very different, as appears probable, the safest materisl can be used 
in the future, S x4 

EESSION 7, PAPER b 
MULTIPLE FACTORS IR RELATION TO KEOPLASIA AMONG ASHESTOS WORKERS . 

by 
L. C. w 

The Yount Sinat BEospital, Bev York, K.Y, 

{Abstract not received) 
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NOIES ON FREPARATION OF MANUSCRIPTS 

The Azadexy's E/1torisl Division bas already mailed out notices to 
the senior authors listed in the progran for this conference informing 
ther of the deadline for the submission of manuscripts to de published 
ir the conference sonOgraph; senior authors who did pot receive such s 
notice, or vho vill have problexs meeting the announced desdline, are 
ssked to contact the Editor at the Acsdemy building. Included with this 
advance notice vere a set of Instructions t0 Authors and a special ane 
nouncemert regarding size of meruscripts and’ extra charges to authoss. 
It may be helpful, hovever, 10 bring out at this timestbe following 
points regarding the preparation of menuscripts: 

Vanuscripts. Manuscripts should Be typewritten on white bond paper, 
double spaced tordouchout - - including references, Figure captions, foo'- 
noier, etc. Subiit orly the original copy. 

References. All references lisgted mwust be cited in the text. Refer- 
sences can be Se€l up either numerically or alphabeiically (see the Acadecy's 
Instructions to Autraors for further details). ¢ If the numerical sysiez is 
usel, veferences Dust be cited 4in the text in ascending mumerical order, 
reference § 1 being the first reference cited, etc. 

Art Work. If possidle, please avoid sudritting over-sizeld tables or 
1illustrstions. For exa=ple, photographs (or other artvork) that are con- 
sideradbly larger than the usual 8% x 11" size sust de sc drastically re- 
duced to fit our page size as to cften eliminate a good deal of detail. 
FRececber too that vords, numbers or letters within any Figure illustra- 
tion should be large enoughl 80 that if reduction is necessary, such vords, 
ouzbers or letters will still de legitle. 

Note to Foreirn Authors. All material, except references to foreign 
putlications, must be in English. This requirerert includes table titles 
and columr headings and any interior informatiorn within a Figure illustra- 
tion. 

Authors vho at any time have sany questions regarding the prepars- 
tion of their manuscripts should feel free to contact the Editor at the 
Acadenmy. 
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