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The evening session on October 20
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’ Preface of the Conlerence

In the four decades during which there has been acceptance of
potential hazards associated with exposure to asbestos, solutions
to the problems involved have been elusive,

Thetapy of asbestosis remains largely a rearguard holding action
once the diffuse interstitial fibrosis is established. Prophylactic
measures are hampered by difficulties in early diagnosis, including
the lorg latent period often noted between onsel of exposure and
clinical change.

Hard wog data have been accumulating which indicate thst neo-
plasia assogzated with asbesios exposure, especially those of the
lung, are perhaps the most important industrial cancers at this time.
This importance has been emphasized by the recent stimulating
studies of South African and British investipatots demcnstrating
the significant incidence of plecral and peritoneal tumors associated
with asbestos exposure and by the knowlelge that the various neo-
plasms might follow exposure of limited duration and intensily, in-
adcguate 1o result in significant asbestosis.

There have been effective advances is dust control techniques,
accomplished by diligent, ingenious and expensive engincering.
However, application of these procedures has teen hampered by
the rapid growth of asbestos ulilization, sometimes under circum-
ctances in which exposure has been obscure or unrecognized. More-
over, community and inditect occupstional exposure may occut, the
scope and importance of such *‘asbestos air sllution'’ are at pre-
cent uncertain but their potential significance has attracted atten-
tion.

The foregoing sober inventory provided the stimulus and back-
ground for this Conference. The Scientific Council of the Academy
considered that the interdisciplinary nature of the problem, involviog

- such distinct lields as experimental pathology, epplied physiology,

oncology, epidemiology, end industrial hypiene could best be served
by e broad conference of investigators in the biological sciences
and those in allied fields.

In Octlober 1963 visits were made by Dr. Selikofl on behalf of the
Academy to several European centers to investipate the feasibility
and potential scope of such & conference. In particular, British
studjes were reviewed with Dr. J.C. Gilson, Director of the Medical
Research Council Pneumoconiosis Research Unit. The cooperation
of Di. H. Heimann of the Division of Occupational Health of the
United States Public Heslth Service focilitated s survey of cusrent
work in.this country.




a

‘The Acedemy was fortunate io securing the advice of a Con-
ference Commiltee which encompassed the major areas involved.
Its members, themselves actively concerned with the problea, met
January 6, 1964 in New York., The preliminary design of a meeting
then formulated was refioed during the succeeding monlhs by the
Committee with the sssislance of sctive investigators in many pasts
of the wo:ld and by July, 1964 the Conference program was come
pleted.

It is the hope of the Academy that this Confetence will be a
fertile one and will lead to decisive findings on this important
problemj )

Eunice Thomas Miner
- . Executive Director

The New Yosk Acadeny of Scieaces
July 17, 1964

ORGANIZING COMMITTEE .

liviog J. Seiikoff Cochairman; The Mount Sinai Hospital, New
York, N. Y, )

Jacob Chusg, . Cocheairman; The Mount Sinai Hospital, New
York, N, Y,

W. Clark Cooper School of Public Health, University of Calif-

ornia, Berkeley, Calif. -

John C, Gilson Pneumoconiosis Research Unit, Medical Re-
search Council, Penarth, Glamorgan, Wales

E. Cuyler Hammood American Cancer Society, New York, N. Y.

Thomas F. Mancuso  Graduate School of Public Health, Uaiversity
" of Pittsburgh, Pittsburgh, Pa,

E. Lyon Schall Occupational Health Program, New Jetsey
Stete Department of Realth, Trenton, N. J.
William E. Smith Health Research lostitute, Fairleiph Dickin-

soo University, Madison, N, J.
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Conference Cochairmen: - Mo
I. ). Selikoff e
and . j'"-.',
J. Churg 3‘;':‘.
Thefiount Sinai Hospital RS
New York, N, Y. ;.: .
T .
PROGRAM ) <1,
MONDAY, OCTOBER 19, 1964 e
. Lo
Session Chairran: H. J. Magnuson et
Institute of Industrial Health, University of Michigan o
Ann Ardor, Mich. KO
9:00 AM, — b
Greetings from the Academy — Gabriel G. Nahas, Vice-Chair~an, i '
Sectionof Biological and Medical Sciences, The New Yoik Acadeny O
of Sciences; College of Physicians and Surgeons, Columbia Uni- .
versily, New York, N. Y. .
Opening Remarks — L. J. Selikoff, The Mount Sinai Hospital, New ;-.' A
York, N. Y. s
..t %
., ASBESTOS MATERIALS IN MODERN TECIHNOLOGY pe o
Session Cochairman: P. H. Riotdon W
. Astestos Corporation Limited whee o
Thetlord Mines, Quebec )
““The Geology, Occurrences and Major Uses of Asbeslos’™ — N, W,
llendry, Canadian Johns-Manville, Ltd., Asbestos, Quebec, Ce
“Physical and Molecular Struclure of Asbestos' — R. (taze, The ~i
Cape Asbestos Company, Ltd. (Asbestosis Research Council), .' B
London, Eagland. Tl
o, .’e'::;
. LIVING TISSUE AND MINERAL MAT' FR: LS
PROBLEMS OF PATHOGENESIS ? ' L
L o
Session Cochairman: 1. Webster PLARNT R
Pneumoconiosis Research Unit pre
Johannesburg, South Africa @ o
. e AN
PROBLEMS OF lDENTIF‘ICAT!ON OF ASBESTOS IN t
HUMAN TISSUE: PANEL DISCUSSIN® ?.‘:,'\ - ]
e ¢ >y
MODERATOR: P, Gross, !Industrial Hygiene Fourdation, } ittsburgh, i e
Pa. ) ot
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‘‘Identification by Fluorescent Dye Staining and Electronically «’e-
Activated Oxygen Ashing'’ ~ C. Berkley and J. Churg, The

Mount Sina) Hospital, New York, N. Y, “73
“Identification of the Several Varicties of Asbestos Fibers in . . L
Human Lung’ Tissue' - A, Vorwald, Wayne State Universily 3o

College of Medicine, Detroyt, Mich. il

“‘Dust Content and Composilion in Lungs with Asbestosis” ~ S

G. Nagel!schmjdt, Safety in Mines Rescarch Establishment, {i\‘.
Sheffield, England.

’.. ‘.
LA

EXPERIMENTAL ASBESTOSIS '
PANEL DISCUSSION i

MODERATOR: J. C. Wagner, Medical Research Council Preumo- Y
coniosis Rescorch Unit, Glamorgan, Vales,
‘““Asbestos Dusl ,{‘eposition and Relertion in Animals™ « }. C.

Wzpner and J. W. Skidmote, M.R.C. Pncumoconiosis Research
Unit, Glamorgan, Wales.

““Experimental Astestosis with Three Types of Fibers: Impor- ]
tance of Particle Size' — J. Mills and P, F. Holt, (Asbestosis "
Research Council), University of Reoding, Reading, England. ':" v

"2
) ““Electron Microscopic Studies of Asbestosis in Man aend Ani- (o, 3
i mals' — }J. M. G. Davies, (As! stosis Reseatch Council), Uni- R
. versity of Cambridge, Camtbridge, England, ot

““Rheumatoid Factor in Serum of Individuals Exposed to Asbestos® = -
.B. Pernis and E. C, Vigliani, Unive:sity of Milsa, Milan, Italy, and ‘ N
I. J. Selikoff, The Mount Sinaj Hospital, New York, N. Y.

“Observations on the Pathopgenesis of Asbestosis? — E. C. Vig- =20

liani and B. Pernis, University of Milan, Milan, Italy,
12:30 P.M, — i
RS
Luncheon L
Session Chairman: J. H. Sternet R
Eastman Kodak Company RS
Rochester, N, Y. . ¥
Ryt
HUMAN EXPOSURE TO ASBESTOS: Lk
ASBESTOSIS IN INDUSTRIAL POPULATIONS ¥
Sessicn Cochairrman: ). C, Gilson ’f‘
M.R.C. Pneumoconiosis Research Unit ;“.*""‘
N “l RN
Glamorgan, Wales N
( . 2:00 P.M. — 1t
‘“ Asbestosis in the United Kingdom' — ). C.McVittie, Ministey of '~

RIS

Pensions and National Insutance, Landon, Eogland.
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“Ashestosis Among Insulation Workers inthe United States' I.1].

Selikoff, ). Churg, and E, C, Hammond, The Mounl Sinaj Hospi(ql,
New York, N. Y,

"Mertality Rates Among Asbestos Products w

others in the Ugited
States'” — P, Eatesline, U, s, Public Heajth Service, Washingion,
D. C. /7

““Secular Charnges in Asbestosis in an Aspestos
Smither, (Asbestosis Resezrch Council), The
paay, Ltd., London, England.

Factory _ w, J.
Cape Asbes(os Com-

HUMAN EXPOSURE TO ASBESTOS: CONMMUNITY STUDIES

Session Cochairman: J. Hiezinson

University of Kansas School of Medicine
Kancas City, Kan.

““Occuraticnal ard .'\'onoccupetfl-al Exoesure to Asbestos’ - W,
C. Hueper, Notronal Cances [astityte, Eethesda, M4,
‘““Prevalence of Asbestos Bodies ia Autopsy Cages"’ J.C.Thom-
son, Univesrsity of CapeTown, CapeTown, South Aftica,
“Ascbestosis: Geographical and Environmental Studies in South
Africa" - G. K. Shuis Cremer, Preumoconiosis Bureau, Johan
buig, South Aftica,
“Pleuradl Plaques and Asbestos: Furihes Observations on Endemic
and other Nonocerpationa) Asbestosis' — R, Kiviluoto, Tampere
Tenrtral Hospital, Tarpere, Finlana. '

nes.

Session Chairman: J. 7. Wolfsie
United States Rubber Company
New York, N. v.

Session Cochairman: L. Cralley
U.S.P.H.s. Occupational Health Research and Training Facility
- Cincinnati, Ohjo

8§00 P.A1, —

“Inhatation of Fibrous Dusts® — v, Timbrell, M.R.C. Pneumo-
Coniosis Research Unit, Glamorgan, Wales,

““Comparison of Impinger and Membrane Filter Techniques for Eval-
uating Air Samples in Asbestlos Plants' — H. E. Ayer, Division of
Ocevpational Health, U. S. Public Health Service, Washington, D.C.

“Developments jn Dust Sampling ond Counting Techniques in the
Asbestos Industry*r _ g, Holmes, (Asbestosis Resecarch Council),
Teiner Brothears Asbestos Company, Ltd. Rochdale, Englang,
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“Dust Measuremeols and Monitering in the Asbestos [adustey”*

C. G. Addingley, (Asbeslosis Research Council), British Beltmg
and Asbestos, Ltd., Yorkshire, England,

“"Messurement of Airborn Asbestos Dust by Instruments Messuring
Different Parameters' —S. A, Roach, London Schoo! of Hygiene and
Topical Medicine, University of London, London, England.

Discussion opencd b{ T. Hatch, University of Pittsburgh, Pitts-
burgh, Pa. »

TUESDAY, OCTOBER 20, 1964

Session Chairman: Harriet L. Hardy
Massachusctts Institute of Technology
Cambridge, Mass,

pUsST CO:\'TJ?’OLS AND STANDARDS
9.00 AN, —

‘“Piesent Threshold Limit Value in the U. S. A, for Asbestos Dust:
A Critique” — E. L. Scholl, Occupational Realth Progtam, New
Jersey Stzte Department of Health, Trenton, N. J.

‘'"Economics of Dust Control’ — D. W. Hills, (Asbestosis Research
Council), Turner Brothers Asbestos Company, Ltd., Rochdale, Eng-
tand. hd

. Session Cochairman: L. Silverman

School of Public Health, Harvard University
. Boston, Mass.

PULMONARY ASBESTOSIS

‘‘Radiological Classification of Pulmonary Asbestosis’ — H. Bohlig,
Munjcipal Hospital, Lidensheid, Germany,

"“Roentgenological Studies of Pleural Calcification in Asbestosis’ -
1. }. Selikoff, The Mount Sinai Hospital, New York, N. Y.

“Differentia)l Diagnosis in the Pathology of Asbestosis’’ — 1. Gough,
Welsh National Schoo! of Medicine, Cardiff, Wales.

‘*Rcentgenological-Patholopical Correlations ia Pulmonary Asbes-
tosis in the United Kingdom and South Africa’ — K. F. W. Hinson,
Brompton Hospital and J. C. McVittie, Ministry of Pensions and
National Insurance, London, England; G. K. Sluis Ciemer end C. P,
Theron, T seumoconiosis Burcau, Johannesburg, South Africa,

Disscussion opened by P, Cartier, Thetford Industrial Clipnic, Thet-
ford Mines, Quebec, and I. Webster, Prneumocooniosis Research Unit,
Johannesburg, South Africa.
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PULNMONARY FUNCTION IN ASBESTOSIS
PANEL DISCUSSION '
MODERATOR: G. L. Leathart, Usiversity of Newcastle, Newcastle, --=
England.

*Pu'monary Function in Asbestosis: Scrial Tests in Long Tera
Prospective Study’ — M. Bader, R. Bader and A, Tierstein,
The Mount Sinaj Hospital, NewAork, N, Y,

““Routine Lung Function Studies of §30 Employees in an As-
bestos Processing Factory' - R. Hunt, (Asbestosis Research

Council), British Belting and Asbestos, Ltd., Yorkshire, Eng-
land.

“The Discriminant Value of Pulmonary Function Tests in As-
bestosis™ —~ M. L. Thomson, W. ). Smithet, Anne-Marie Pelzer
ard M. Hills, London School of Hygiene and Tropical Medicine,
Uriversity of London, London, and The Cspe Asbestos Com-
p2ny, Barking, Essex, England,

Discussica opened by 1. L. ?.'.‘:it:enbergfr, School of Public llealth,

V2iva:d University Boston, Mass.

12:30 PN, -

Lu-cheon

Session Chairman: W. C, Cooper
School of Public Health, University of Californja
. Berkeley, Calif,

ASBESTOS AND NEOPLASIA: EXPERIMENTAL

Session Cockairman: Katherine R. Boucot
* Woman’s Medical Collage of Pennsylvania
Philadelphia, Pa.

2:00 P.M, ~

“Studies of Carcinogenesis of Asbestos Fibers and Their Natural
Oils' - J, S. Harington and F. J. C. Roe, Chester Beatty Research
Institute, Royal Cencer Hospital, London, England.

““Preparation of Asbesto? Fibers for Experimental Use - M, S,
Badollet,Health Recearch Institute, Fairleigh Dickinson University,
hadison, N, J., and W. A. Cantt, Occupalione! Health Program, N.
J. State Department of Health, Trenton N, J.

“Tests for Carcinogenicity of Asbestos’” — W. E. Smith and Llonas
Miller, Bealth Resecasch Institute, Faitleigh Dickinson Univetsity.,
Madison, N. J.

*Tests for Effect of Asbestos on Benzo (&) Pyrene Carcinogencsis
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tiGequelae of Asbeslos Dust Exposure’ — J. C. Wagner, M.R.C.
Paeumocecniosis Research Unit, Glamorgan, Wales.

“‘Changing Hazards of Asbestos Dust Expsure®. - ]. C. Gilson, \é{
. 3

M.R.C. Pneumoconoiosis Research Unit, Glamotgan, Wales. -
“Mul!ipleFacto:s’inRela!iontoNcoplasiaAmongAsbestos'&'orkers" My
— E. C. Hammond, The Mount Syna: Hospital, New York, N. Y. %
F R

PANEL DISCUSSION f

i3

Modeorator: H. Heimann :

Division of Occupational Health é

U, S. Public llealth Service %

Washington, D. C. 2

The Section of BfLlogical and Medical Sciences provides cone .
fercnces for aclive workers in the special fields of biology and
medicine. 2
This confcrence m3y be altended by interested Members of <
Academy, all physicians, research scientists, and science and fac. &
ical students, as well as those invited to participate. 44
B

SECTION OF BIOLOGICAL AND MEDICAL SCIENCES 1\}

“t 'l_
Preston L. Periman Gabrie) G. Nahac b
Chairman Vice-Chairr:- %"‘

%

&

oY.

%‘,

.‘if

3.

P

3.

=

h 3

)i

- 23

- o .: %

. .

§




o
»
e
AR
AL

BToleGrs, - I¥FTIT3 oF ASAZ5705

T5E SL0L0cY, OCCmmezs AT MAJCR U CF ASzzzzgs
ty
N.oow, erdry
Canadsagq Jo.“.‘:s-.".&aVille, Lte,, Asbestos, Cuebee

The xineren asbesios zay be divx

e 15t tug broea ETOouUps of firroug Eilicgtas
0si+ion catel, JTEXeNes fnatyoe. . oti
: J Pl 5ot

¢s ¢of Veryiag ess.
Positior £V BT Ls o EISVRIZE ehrysary e, aza B?-‘;.‘..:ocles i:cl'.:’l.‘.:,g croc:d:li:e, exocite,
“Telllive, &tlinnlite gnz BLiLern; ite. The Bost roek fer chrysseile is Berestine Viiek s a-
elteratiop Prodict of Witratee: s ToCk tymes Btk &5 durtsa Or peridstige or the llerazicn Cf mzasvel
sius riex lizesiore, Toeldnlrter gea £llsites o iz Selenirshoses silicesug Terr s e
ik in frae &ns si2ica, terzed bevaes iranstones. Trecslice and p-es- T¥llite occur f: THETRlIlep
berisys, Lzestones az3 TEETes li:es::ses. Co:ce:tra:io:s of thege mizerals are IouLE vhesa sirur
turel de:‘::-:e:::n OF the noge Tocks hae o ren Pleze,

s .Tc:{:.‘.\f:_:ual worid :roé:::_‘.‘cr Cf estesios exceels 3 = ler tezs, velyes et e-"ﬁx::a:el;.- o]

= —=I8T dllarg, In broaa te.‘:::cl:-;-' astesios OCtirrences grp rresent fn -... Couziries or 1ne
werlg, .'*:':*-ever, apprcxi:ately 85% or the moss iziiriane Clrrersig) varietfes, CLIysstile crozidae
lite guz 8->cite are Froduced <p ’:a:e.:la, Pussre, Scurk peope S8 and Souther: Frrdesiag, A;;::x.i:a:el;:
1 Countries PUOCaCe the Telsinioe 15% 224is

There gre Litere ly husireds or iZrorm &
ef these &sresiog Conslitutes an indisrensarie Ingrediens o
eXist, The greelest yse oo asbesios, boiy ¢hrysotile ana crs
bessag cezens rrodlsts, Thesge Frodses

Fires, fig. end corpe reted

=2nlecturas iz zost

Trupeted ingles, an:z Clhers,
the =iIllazture of ESzRelt pagd vizyl estesepe Tioer tile,
iities o7 ¢ astectos perers, ::.L‘.b':&:-is, £e,
fizrranis, TIoe€TE, textiles a-: SEIY ciliers, .
Ic gy lug-‘:ge € searsk ra, mining, Fricessicg, E&les ang usere of tstesisg FeIreserte g Zess
Igorant i:::"_s:.“,‘ in whiex alrgse every eouniry ip the vorld 1 izvolved $p ore Cr mire vays,
N _—

s

SEESICH 1, pas

THE TEUSICA o WCIECULAR STRUCTIEE oF A
by

f2r2 Gaze
Tre Cape hstestos Cew zy, IR4,, Lendon, Erglana '

SZESTCS

4§ :
“hsbestog 16 the generio Geze arrlied to &1 rfnerale beviog firroys eleavere,
ave in thie vay bul they =&y Yte clessified {- e AUistizae frouss

T ide IToommpes Zexler ¢f thig £IIUPs 1§ (i
nesiz silicate; chessced forziie M0 Fta ) 2520, Erecifie gravity, .55, The fitne
Stre in lezgtz bue Are Usuelly mian shorter, e Tirest fiteeq LBVE B tiho ta. siouziu
axd are so-e 150 to Lop Kir dimzeser, Crystel Siruciire; hexsgong? §1llca siesss gy

Urca g brucite.2ige layer or OCtagorad Safoes:un bydroxigde, The sheess are s

Torz tutes of scrells

Torz ¢+ .

2 A

Sl er WEmtx A

[/

2o - "~
e HAEL OB o o]

€ 208t Iopertigns zezters of thig &oUp mre CRIColITT o ANZEITE,
- z Scdd um ferr?so-rer:;c 6llicgse, thesicel forz.le Raor 3Fel
Feol €310 :':?67‘5;9::.";: EFBLY, 3.37. Fitre 1p TR to 2 o 3" bus

5123 Tibres, the Tizesy ugupdy. betwees 530 gng 120G 4 ir Cezeter, ¢ro

blie colos anld kip- Tesisteance 1n e2ids ang crexicels,

ArTerT o Ferrou =8Inesium g1, cele; erezica) ferzalg 1.50z0 5.57eC 85;02 E>0; <53

Ersvity, 3,45, Flire lepzen " =ore, altlousn shorier Ersles are ¢ ihe MNtres
e

par:]
in dfazetey, khitish-.’a'-ln ie eoler gng having zoca
< e

oy T Iitro a=phideles, Aa‘.!:o;hylli:e, Trecolite ZEy elsy
be encoinieres b

Cozercial izperiasce ia viev or the mich e,

and Actinsig t
wer

Birengih or
Crvstal Strizere
R 4

== The zrysigd firucture of sne ezphibnle

5 is besed uees
Zarrov levarg sr E1lica uratg interlocked 0L eiiler 3ize of s Surip firmeg
froz az OClernelral uoe T

zezent orf tation-cx:de ype

I

B,

TEE DETECTION fam LOCALZZATION OF MINERAL FIsmrs 1x TISRT
by
C. Berkley, J. Churg, W. E. =itk oena T, J. Selikasy

The Mount Sloa: Ecsp:.:al, New York, g, Y.




. s ;e -
EICICOICAL EFFEITZ OF ASTEZITOS

"t puzter of zev technigJes are descrided wiich ezatle (1) the te

PAFL? 3

fivere wviih

odividuel

faciors

£l crecrrozer in vive foroa rer::i cf ar Jeast cze zenth end (2) faziiitese the devestion of othervise
“ipvagitie” irzdiwiilal msbestos fibers and minersl particulates by elecironic sshing of sectisns.
These tecrzguies were designed for use (8) in exgerizental studies ip anizals 1o locate
fibers in situ ehortly after respiratory exposure asd (b) 4n huwmesn Yiopey or evizpsy specizent ia the
absente <& esbestos bodies,
lceceliyaticn by elesironic eshing kas proven highly setisfactory., Variations in techaicel
;l’" for correletion oF [iber location with histolsgical structires, BStudies of the effecs of astice
1. Bsbestcs bod es are also descrided., The alvenisges of the cobcoziiant use of PLese RICIOsCOTy vere

de..:;.'.s::'a:

The results of the fluorochrczes expericzezts raise the questizn of
eulete cersonigens in tissae, as well as the sdscrrtiion asd COnCEnIrETisH
T
IDERIFICATION

OF THE ZZVARAL VARIZTIZS OF ASZIETOS
FIEERS I HOWS LUWG TISSUE
vy
A Vor-e:d .
Weyde State University, Detroiz, Mek.,

(Abetrect ot received)

mechardical fixe<licn of peri-
¢l dilutle carcinsgenic AfenIs.

.

SZESIGH 1, PATER 4

SLID CZZZFVATICHS O THE LUST CONTLT RO COMPOCITION Iv LUNSE WITE
AZZZETUEIZ, MADE DURLNG WOPX C COAL MIITRS PITUNOCCNIOSIS .
cl
Sefeny in Mines Researzh Srefrield, England
3
e course of siilies, rele at the Sheffiel? latiretory of S.M.P.E, éurizy <he last 15 veers,
¢ tyres of luing dust doseases, azd zalrly of poewzodorniosis of coel verrkers, a lew chserva-
‘e Yeen tele Cn lunge wiin eshestosis
r a revnew of the 24 e b4 23 of {enieting end identifying differeat types of eshes-
ciowsctile "rocidollite, il be discussed,
Fesults wr1. Te presesntel for ghout 20 lunzs with estestiosis, otimined froc
conisels Famel, wiich vere stulleld severel yeers efo. The iyres ¢f erfhesios whS
€isersze are not known a-d severzl tyTes zey bave tesn involved, : y deta will be ézve.. for
e mooter ¢f estesiosisalungs with exzosure o sisrle kmowp tvpes o; esTesl>s Obteired frcz, amd
stulred in eooperziicn with the Fne.-ocoiniosis Research Uzis of Scuth Africe. )
calin tentative conclusicr is the fCZIC‘“": Rhe:ees ia the prne zoconingis of ecpl zicers
ssical silicosis,tlere is co ave &Ce B clesr pos:tiwe correlation tetwees ezilzt of dust
and severity ol fitresis, this 2oes net srrear to be the cese in achestseis, This suse
ee5'= t"&. p*cia Es ?f igsaluvicn, pe.navs polysilicic acid, cause the fidbrosis. Tae date also
re 1

wngs chrysotile is zere scluble than crocidolite, and

Suggest that ic ¢
scluble than crog

Wi

Tia

ASZESTOS DUST LIPCSITION AND RITENTION IN ANTMA:

by

Jo W, Skedrere end J. €. Wazrmer

azosite cey be less

SESSICK 1, PLFER 6

¥.R.C, Pneuzocoraosis Research Unit, Glazcrgen, wales

otep vould

zel dusiing exyericents it Les beez estatlished or hjstologi:a’
“ne filtrogenic prejerties of dfferent types of esbe::cs. Followizg th
ol veriet.es of estesics dust end silice Inte rats it Nas beer ghows
rreurel zessinelisnas with crrysciile, crocxdxlitc, azosite and silica, The
ulated ino these prizale vwar 20 og, This arpreered, ty hastelogicad exeriration,
to Te greatly in excess of the esr.nt Tound in the zaiority of huzmen cases of pleural zesotlelisrca.
Folloving tre exper.ences of huza- csses iz South Africa, it wes exgecteld thet the zesotheld
veewr in enize inooulated with rocidclite, In an attezpt to clarify the positioe a peries of
€uzting L rv planned,
I b trerefore, t¢ preduce az experizentel method by which a kmovs azount of dust
cou_‘ be ce“ﬁs.»ed ! the lurgs of rats by en ;re_a ion Fethsd In adliticz, it was secessasy to knov

s of astestios wvere retal
Gr upr of rase hn“e bee: exyosed to eirt:

5 oI pahiibe
wle—a =° N
prwzered clesg W o3 Lnerni
A ~osy p! =
e egual FC;;,...

sed end bad e siztiar higtologicad disiritusion,

a
e

A
[

..B’.

;czccnura ‘o: of dust in the ue:cﬂ}

c’cuis of chrysctile, crocidelite, azosize or
siiutle non-TiYrous dust, Ressizadtly ctostent
ecic renge wiich could reach the puloozery regions
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el
{consinied)
of ihe lutgy vere malzteline? for each dust eloud, The 4nrelstios extended over s jerizd of slx veens,
the rets bei:—.-: exposes for T hewrs a day oz 5 days of eact week. TcC observe asy f:ffer e...'.a_ elis
ticz rate tle reis fros eash proup vere killes l, 29 and 5"—‘ ¥s alier the exd of exposure, hisicio.
gital sectlons vere obielined Iriz each rat lung a..d the weight of dust retalue? deterzices by refer.
ezce to its silica coczieat. Tre fiadings of this experizent v‘lJ. be discussel,

BECLOCICAL EFTECIS OF ASREZTOS LESSION 1, PAFZR 6

&

' SESSION 1, PAFER
EXPERIMENTAL ASZESTOSIS WITH FOUR TYPES OF FIRRES
by
J. Millg
University of Resdizg, Reall:zp, Isglexnd

The chezges in the luzgs of L9 rats exposed to chrysttile dust have alrealy been des:=iteld -
(Fodt, Mls & Youmg, J.Fetn. & Tacs. 15. E7. ’76~) Tre dust ceused focel lesicns, ir wiis: gianme
cells vere prozizent, feclloved by éiffuse fitrosis. P:'::ely videl dust wes seez :D the rat l.rgs

iz e rev.

but n6 esbesics bodies. It ves concluded 4hst firme asbestos dust could produte estestoslis
Lung chenges after exposing €€ guinee pigs o four types of asbesios ere nov described

tile 27, crecidzlite 17, excsite 12 end L.:':v.\“’e 20,

"'..ra'.lo'l of exgosire veriel Ifrem 3 to 78 cdewvs., ‘*":'Ls vert killed st invtervels extezdizg frox

to L20 Zeys after .-.s., exposure 1o dusi, The seze loog term resulte were otiained wneirer the

tal expssure wae 2 Qeys or 78 ceys.

Alver 3 days e>':>cs re asbesids dust could be founi in the distel ends of elveslor ducts an? in
the surrzundiogs slvecli, a=d there ves en exulete of monosuciess cells g=d oulitinoclear glant cells
wiich ves rost e\—.:e:. ir the terzinel tronchioles, Asbes 26 bodies, {.e, astestps fibres cceted
vith ez iron contesning zeterisl, ..a\e beern ideztified efter 1k dmys, Therezfter cell ex:iiete extend
inte L"é'-:!‘ rraces and a'vecler wval s, generaized :‘;‘:ros-s Tcllovs and trere is a steal
in tlhe size enl z.mter ¢f estesics bodies,

The dist seen dn whe lings consists chiefly of very Tlzely dividel pesticles and eviience will
be rresectel Whish s_sests thet these gre more active in the prcduction of lung fidrosis thes tae
lzrger particles which produce estestos baldtes,

increese

It is extrezely €xffizult Lo contrel the syreed of esbestos dust Ahrosptout the lebodretory end
the gulnea pig lung is very sensitive to the fzhelesica of s-all amcusts of this d.as.. I= epive of
the Jact thet erxgerizenta) amiza’s vere exyocel to the dust {n seeled ok e_..e—s, szell) amcunts of
guet galnel mccess to the emiZal rict and zamy of the unireated guinoes Figs develcped iztersiitial
rhesmoria.

Hrnea
1 SESSION 1, PAFER B

ELLCTACH-MICROSCOFE SUULIES OF ASZESTCSIS 1IN Man AID ANDMATS

University of Cect

In this peper are rezorted the results of some eleciron-rmicroscope orservaticns on the eflect
P i 4 - &
« astesics Gust oz Guinee pig end Hizan lung metertial, In rearticular the fine sir.ucture cf the

LR g by

asbestis bodies founi ip this ceteriel wes exesined. The cwinee p:as vere dusteld at Pesiizs Univers

ot

sity by the zeilod of Holt exd Young (130C). The buman lusng ceteriel vas teXer &5 a bdicysy froc es
BSDESLDS werzer Wi hal beez expssed To astesics dust Tar over teently yeers,

winee pigs trested with estestos dust develiped severe) pethilogical che.::bs ie their 2uzgs.
These inzluled the formaticn of nodllar giety eell lesiezs, irnterstitied poeumcrie is whizh the
alverler walls beceze infiltrated vith dust carrying meer rhazes and c071e~e *Uﬂa ccosclidaticn and

fibresis in scue srens,

Giext cells epreated 0 be forted by the sr;rezetion of dust carrying catripheres ezl there is
evidence 1o suprest thet these mscripheges can undergo copversion o fitrctlests, A.....
queace cof events could pot be followed in oze huzex luny ca*

syecipern, the gorze pathcl
present as found 1o the guiree pig lungs, nacely codular gimnt cell lesions, inter
and lung consclidatlion,

Ora
T
st

w»
4
F
Lol

when astecior bodlies were found in efther guises pig or human lungs thelr cout‘.ng =steriel
usurily consicied :.’ fire rrenuler zateriel thet 1s pretetly ferritin, This materia) cern be Cercciteld
. 1y 1

in layere cf vesvin exd occaslonelly in giinea pigs the outercost laver exhibists & f8
relher then a gren.l racture,  Astestios body ne..-e:-.'-nzz-.. srresred to be dus %o tup differen
processes, In one, the se;zented appeerance resulted froz the uzeves depcsiticn of the eosiing
©as e*'..\_ it seperate glotules, and 1n the cther it vas produced by the splitting of & previously

octh coat. v
Enizid

-
*

-
-

L.
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BICICSICAL EFFETTS OF ASZIIICS . SECIITN 1, PATZF 9

. REEDMATIID FACTOR IN ZZAUM OF INCIVIDUATS EXFOSED TO ASEiiTCS
by
B, Ferz:s and E. C. Visliari, University of Milan, Mlan, Itely, exd
I. J. Selikoff, The Mourt Stce: Hoszital), New Ycrik, N. Y.

{Atstract not received)

SESSION 1, PAFLR 1%
OBSERVATIONS ON TEL PATHCGINESIS OF ASIISTOSIS
by
E. C. Vigliand erd B, Perris
Usiversity of Mlez, Mlar, Itely

(#vstract net received)

SZ55I0N 2, FAPZE )

J. Co MeViteie
bhn;s‘ry of Pensions asé Katiocral Insurance, sodeny Ergland

A vkclie zew litereture reles to asbesics aryeered in Great Britain betvees 1327 av3 1652,
The Repert ty Merevetrer end Fr-ce in 1330 vas outsiendiog and estaklisheld the occupeticnal or;gin
©f astestoeis, It wa2s zalde clear shpe the prineipel sefeg.ar izst the 11X effezts =f sstesnis
dust ez the lungs ves to te fiund in lrzproved vectilstion end 4o Irresiicn,  Ash es:;::s te-ez
% coorenceterle dlsezse, **:‘a‘ ani Teriodicel exazzinetizn =f by
: 2ns vere issued reg : ]

1

L i
p.
o

el ;
ese shiered the industry slter 1531,
frez ¢ zas axé fron 6“":&‘1 25, The
radiclegiszl en2 ;eincliogic the di_e; se gre descrived e ¥ criser:a
2. Tte effects of asbestes:is, e€.5. disetle:e:t, rerridity, 1iatility to other F—conery and
2isezse, e:" zorielity are discussed.  Againsy this bacepround the velue of periscicel exese

inztaicme is ex=-~~e o .
ipramid
SZ53I0h 2, PATER 2
ASLELSTOSIS AMING INSULATION WCRIZRS IN TEZ UNITED STAIES .
by
I. J. Selikoff, J. Crurg, a2 E. C, Ezzmezd
The Moumt Siral Esspitael, New Yerk, N. Y.

leree scele studies of asbestosis {n the past hsve been restricted 1o workers explcved in

estesizs texi:le fecuicries. This wes true beth of the foporent besic investigations of Merevether
iz Sreat Iraitern (583 ecpliyees) end of Dreessen and his collesrues in the Urnted Stazes(5ul ez;lcyees ),

Tuere heve been scatiered repirts of p"‘-:ﬂb"v estectoels pnd its cozriicaetisng in worxers ex-
154

Fosed sbestos 1o dndusiries ciher than textile. However, tne absesce of salisTalicry e':-e_.v-
legical dete hes zade i‘ d;:"f‘.:';lt to assess the risk of suck e)c';x.,u'e. Yet such Essesszeczt Ls
A that sstesics texiile workers now represent conly & masority of thase
ts Y. '
tns rercried here were roncerned with 1,522 zezters of the Inter: Associpticn
of Zees & F’“c,s Irs.letors and Astesios wWorkers, in the Mew York-lew Jersey Meir area, a
urtsr of dmsuvlaticon vorkers., This study ineluded every 1ndividuel vho was & mezt is union
Decezter 31, 15.2 or who Joined by Decezter 31, 1962.
<L zea vere dead on Jas.ary 1, 1%3; L3 have dicd since, Euch death has bees studied, 1,253
were slive; 1,117 vere exezined (£3.9%), inmcluding 137 of 163 nc loncer verkizy iz the trede nnd
S~ of wae 1,024 workizg menvers. Cliniéal, redi-’ _grcel WLCT1Co exaz.naticos vere

A
rade,
1., FIrevelence cf mstesiosis: Correlstion of relioleogical sbncrzelity with lapsed tize frea
orst ef expesure.

/S7



BIOLOGICAL EFFECTS OF ASZISTOS ' EIZITN 2, PATER 2

(\ . (co::lauec)
RADICIOGITAL ABNIRMALITY (Asoesicsis
[ Tize lepsed frocz Nucter (Grate;
- prset cf Tyycsure Exez-zed 0 1 _i 3
L+ (years) 122 7 735 26

(5.84) (cu. %)
™ 30-39 " 194 25 1C2 1%
- (22.9¢) ("7.-4)
2C-29 " T 21 35 17 4
(27.2) (72.64)
10-:9 " 379 212 155 9 )
(55.9%) (L..2%)
o-g " 346 . 310 36 0 0
(83.4%) (12.L%) .

1,137
2. Acelysis of 307 cczsecutive deaths among astesios dzsuleticn verzers Jacuery 1, 133 -
Auget 31, 194,

Cercipeza ¢f lung* ’ 53

Megsthelicze* S N

G. I. Cercinc-at 35 .
Oiher ceoplaszs* 27 124
Asbestcsis i7" -
A2 other causes 166

+75 be further rep-rtel by Dr. Hr—zozd,
3. Presezce =f “""c:e:v eshestosis or Ristolcgicel exezinstion Of lucg peresziy=s of 33
ecosecusive insulaticon worzers.

et my mET B AT
PUMORASY FrelTEls

Nov, 0 1 2 3
1. Witk lune CA/ pleural rescthelicoma ic 0 3 L 5
2. ALl ouner 23 0 10 7 __é
33 0 13 L 25
I 1s concluded thet pulmcnary asbestosis is a sigzificant risk of insuletlon workers in th
Uzized Sieles &1 tris tize.
flieniu=. Alesussv of sacrie. Tcoad U.S, Merterstdy, TAFFLAW, 1963 ~e------ 1L,B03

Tczai H.¥. « N.J, Mechership, m»‘r:x-:, 1563 -- 1,258
\ Exazized 1,17

e’ Kevever, these deta do mot include the fellowing iosulation workers.
1. Kop-uzhen izsuleticn werkers,
2, N.p.:::ai:e:.:e inselesicn workers, )
. 3. "Syreved insclestlion” woreers.

L, Izsuietich verg ms part of cther traies (01)-burrer ez beiler repalr, reilrcaeld,
sheet~zetel, lebcrers, etc. ) )
5, Insulat:cn workers in other uzions (lc:;shcr enen, shi pbl.ilding)
SEESITN 2, PATTE 3
MORTALITY RATES AMOHS ASZESIOS PRIZUCTS WORIZRS IN THEE UNITZD S
by
P. Ezterline
U. S. Public Health Service, wesiirgicoo, D.C.

(Abstract pot received) :

SESSION 2, PAFEIR L
SECTLAR CBANCES IN ASTLSTCSIS IN AN ASEESTOS FACTCRY
by
V. J. S=itker

Tte Cape Asbertos Coopecy, Ltd., lendon, Englend

A fectory in the east €2 of loondos has bees manufacturing esbestos productis for over 5C yeess.
S‘.n:c 1630 vorkers frow thie “u“::-v have been the sublect of zacy isdepenient prudfes by varicu
. clizictpns and researchers., Tue clintcn) finmdings rejorted ir for previcwus publicstlcos wre T0Z-
! pered with 8 series of 2C pev ceses jresested for the first tize ! this yazer. OUpe cf these was
e dtegmceed 12 yeers alter the laet exposure. Checges [n type ard lergeh of expesure, 1D Bigms and
syTrtozs, in diagnostic techndques end in eveluetics of pessicnatle disebility ure ooted over i3

yeers giace tue .‘.:sea<e tecexe .t tTl L0 compensetion.

There Las teel B suealy 1::::'6:.5:‘ in the aversge pusier of yeers of expcsure reguired to przizce

- certiriatle 2fsat:laty frox T years to 17 yesrs.
As some siins ard syzptoms consilered charmzteristio by eerller vriters have becoze less cCI=in,
* otLers have geined promineczce. Search for tle class:cal xray plciure has gives rlaze o ertespts WO

-6- ViR =



BILILGICAL L7 ICLS OF ASZESYDS seboluti 2, PRI 4 Y
. (cc:‘.‘.::,ei)
dex:nstrete Bifmifizant changes in a chronclogical sert cs of fiize. Pulmznery funciliern studies heve
(\ bect=¢ Bn iZToment L c!-:;.c;ae <p diemcsis and acsesszest of dissbility.
In & szl grovp of 10 cases with 10 cenirols ._a'-*e-* for ace, sex end lesgth cf expeswre, the

'{ evidence for the influence of pulzonery infectior hes provel ic eonelusive,

{ The chenges in pathclogy of ssbestosie are noted by ccoparing twe series of post-morien rerirt
cu worrers fra= the sece factory. In 1Q.9 Wyers putlished the findings in 115 cases of amsbesiosis at
deat%. The presect series of Tl pest-porieas sioce 1557 ehows much less freguency of tubergulcsis as
8 ccrplication bt increased oecurrence of zaligmancy cf the lurss. Eophyseze hes becode less COmin.

re;oris.

The meer ere gt deatt has risen freco
lecszhezed froz .6 tc 10,9 vears.
yesrs, one yewr belsre posi rerted,

Lo.8

-

Prizery celignency of the pleura and peritonels

The loogest interval between last exyosuire eax

Arvie
N v

o & with a freg.ae..cy ursuspected 4n the earlier

to 57.3.

The averace duretion of the dise=se hes
2 dvucrosis 1s 3B

iy {

SEESICK 2, PAPIR 5 ,
OCCUPATICR,L KD NONW-OCCUPATICHAL EXPCSFES TO ASZEZETCS
by
W, C. Hierer
Naticna) Cancer institute, Belhesle, M2,
. . [
me enzrocus rise in the production end indusirvial use cI astestls during the past 50 years hes
resuleed fn zesnedly widened expcsure 1o astestes dust for & g restly Increased nuzrer end va:‘e:y of
vorkers, Scze of thes, morecver, sustein such cozlstts ipcidentelly either whez telng exzlcyel in
ver.oue cepecities in operations where as*cs::s products are processed, usel, or rendled cr whel
wIs ir prent sreas in which Aan enviroim cal pclluticon of the air h estestos exiELs. Lhe heErme
s edfects of fueh groving expiswres o as~es::s gu=ing the past twe decsles ere reflecied pot coly
i = —er c? 'e:cr:s an the ocoLrresce of sstestceie enl asbesiss cencer in a veriely b
2 ut elsc it srts crigiszie friz a rising cwwlier of ccunirlies
in ez ok oreerveticn <1y foriune Iirpt tize., Iofarmetion oo Ln
nuTIer erievy ©f exzised wor: e cecurrence ani iasifence cf estestcsis end cf Bsbess
<re cemcers emoLg thexz fs mest Trasmenimry In all coumtries, espesially fo the United States end
Cantein the ;ri::i; conszer OF estestcs asd the ciher the chiel rreducer of tris rozerad
It s T his reas:: nat regresitetly, the criginel jpiez ¢f e £ & recezt epileziciorit survey 2
tiece egts of SSVE‘tOS p':dqc::an ig Canedian —-ces end mlic be urleresex v-Zer the meris cf t
Jiezitcal Cancer Inmsiizute cf Cena wes pot adhered ¢, and that tlns sTLIY wes cervied out 85 &2
ind:stry-dcoonated veature which 1cldei kightly cooniroversial Legellve resules, The prinoipal worder
, grours exprsed o -es;i-a.:_' ceniast Witk asbes:cs are ecTloyed in the astesics wieing end zillizg
i iniugtries, in the preéustion and eczrercial use =7 astesios cerent ecd plaster end threir puzersu
) seccnizry products, ia the ,rod_--ic' and sppliceticn of estestes fer it sulaticg purpeses acé 13 ke
rroceseing of pstestcs a_d +5 pasufacture imtc textiles, Protectics of estesics worrers agaliist
. ceoupetisael healil nererds reletel $o resyirstory end culenedts ccotact with Aftes’ s by wirizes's
ccopensatiss lews are in zety coumir ries end States mcre or less defective and, tnerelire, jzelieg-ate,
treiis ’
SESSION 2, PAPER 6
ASEESTCS AT TFE URZAN DWELLER
ty
J. G, Themsen
University of Cape Towz Medical Schocl, Cepe Tove, Sowvtk Africa
e extert of tohedetics of eshesins fitres by urben duellers was ‘ovestizeted by couniing estes-
voe bodies irn sresrs froo the lucg bases Iroz 500 c.nse:ut‘ve sstopsies in s‘-‘ects over the sge of
15 in Cape Towz, Scutk Africs, n_d 530 iz Maxi, Fiorids., The resulis were gi=2ler in tbe twe citles

e=2 vc less thaz 379 of ¢he meles and
tive zeses ihe holles were scality®, were oot

ses 3

cf ccoiaz?
were presuzstly of occupeiiccal criglin.
The tendeacy for eskestﬂs fitres 100 long

N
L€

ard

2% of 2he fezsnies sho el mstesics btolies.

Iz 8% of the potie

assocleted wivk pulwcrsry chenses, anl were regeriel as
sesicn of the urban atnlspLere.

63 of the meles the bodies were numersis

Tre
-

tc be pregucytosed to move dov —vards by gravity before

whey beccze estestos bodles lesds 10 ccnoenireiion at the lung teses, ad pxell dcres can heve &
cu=lesive effect, Aa incieese in the soowsmt of wrdec alr cortexingtion weuld seen inevitable in
viev of the ipiressizg consugiiss and ddversity of uses of pstestos and cf ite virtuaml indestrucii-
vilicy, end e tnerezse Ln besd astesiocsis i s.grested 25 @ sassible future develojrent. A 8

-1-11ed Lesel sstesicsis msy be essocimteld with melignant oessthelice of jlewra esd peritoneus a2
increase in this timcur is Terecest the ma'n ground for regerding mstesios ab e cteztisl urtan
haze-d. wrnile thet viev 1s conlectural, tke finding of atunisct mstestos Yodles in the lumg bases
of 1 4ip 17 of the =—ele hospizal jopulatics 6Lgpesic o t the occuputicsel hazesd fror asbestos 1
greater and zcre diversifi ed than i5 a8l present real;:cd.

Tre Lain object of thie vork s te drav atterntd

-~

an to the effecte of a relatively new develcpzent,

/3
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BIOLOGICAL Errzcl3 QF ASRIZUCS SEECIWN &, FAFTT 6
’ ' (cooeinel
the videspread use cf asbestcs in citles, and to stirulate the Odtalzing of ccpera-le Tigores Irco

ciher purts of the world, to estetlish the base-lizes of urbac asbesios icreleticn of toésy, and
ezaboe us to detect increamses in the lulure,
i

ASEESTOSIS IN SOUTH AFRICA: CEPTAIN GROGPAPEICAL
AID ERVIRCIMENTAL CONSIDERATIONS
by
G. K. Siuis-Crezer
Miners' Melical Buresu, Departmens of Mines, Johennesburg, Soutk Africe

SESSION 2, PAFER 7

™o majtor astestcs =ining aress ogccur ic South Africa; one irn the North West Cepe, the ciher ic
the Ncrthern Tressvesi. These erees ere 300 mfles apart and there is ifttile excherge of poyletion
prong thez, Aveilatle evicdezce izdicetes thet the hiph yprevalence of pleurel zesotheliona I1n the
Norehn West Cepe does ot octur in the lieriherm Transveel.
the populeticn at risk in the Korthern Trensvesl is appreciatly szeller iban it the
est Care this cennct eccount for the ebsesce of the phescsenon there, especially as nelical

I ecucl stezZard in the WD arems, .

tpel d1ffere=ces iz the two arees ccour but are of gbscure significance. The hisicry
in-ensity cf pridaciicn, and esvireazentel pelluticn reswltizg froo ricizg acniviiie

45 the two erees. Dust levels ip the mipes and =3ils were kigher ia the kL
¢ rericd for vnich reccrded zessurvecenls are aveilatle,

nvestirgtions icdicete & higher prevelence of astestes bedies iz the
ir-g:ise=vs of the Nor+: West Cape Astesios eree thar iz the Trensvesl
e infuserielly exposed perzie anl the pelghrornicd poplatiin.
The prev fitres iz the sp.tus was rezeckstly sizilar for ell groiups it btk
gerezs, L.¢ S € Sindings s discussed,

. Re@iclze T renicz sesples ©f the tw popaleticss strongly suspest the ocour-
renze cf aslte 2raelly exposed perssns if the TWo erees, Cre 5C 3o the Noril west
Ceve.rosTecis icete zreater rrevaleunce of severity of esbestople i the Nemib west
Cepe izdusirie s decyive the dustiier corlitions,

licre of the 3 explefns sesisfectorily the ebsence of zescilelicTas of the pie-ra
iz the Tcezsveal,
SESSION 2, PAPER &
<0

Tacpere Ceatral Hospitel, Te—pere, Finland

.

n of the type characteristically sees a=zng 6S1€5io$

e pintrs fndustry but who lived in an ares Lear 10

e ca'lei cases of esdeziz asbesicsis regzriless ef he
s, Ee3t~lngical and cliricsl sigzs cf pul=cnery Jitrde

Seze bunired ceses of pleural celeificesti
worzers were found in pecple not ecplicyed in
ashestes rones in Zesterm Finiesf@, These zay

o
.
1Y
tw7e or degree of pul=izery reeaction cr fitrosi

L]
wregezs ir mast ef ihese cmses of piewrel celcilicetion., Sioce the Iirst reper of
iz 1360 scae pulzitery funciion tests Lave bLeen performed cn these rases gzd will
ez,

ze =f pil=zzery cencer 1o Fincish cen is very righ, especislly iz eastern pais ol tke
couniry, being 5ix tizes higner thas that ip hervey. Coincidence of ezde—ic msbestosis end pul=ttary
cezcer bes beer cbserved 1n 23 ceses by the muthor, The problexn ¢f estatlishing m causal relatiozshp

a

s
Y
between estesicsis aad puinc er pleursl zeligmeacies will be discussed.
<
!

Over the past 18 mcrnins, ‘fT gimiler ceses of piewrel calcificstion kave deez fcund in routine
chest examinaticne at the Roemipern dejectmesnt of Tempere Centrel Hospitel 1o central FI 2 where
trere sre £z ashesios rines, The etlclogicel problexs ip these cases wvill be drscusseld with petl-
cular reference to msbesics and other dusts, As essbesios Qust 1s indestructible and fzscluble,

brief exposures may result in pleurel or pulmcsery fitrosls many yeers later.

In tysicel ceses cf parietal pleural calcifnesticns the roecigec dlegnosie i easy, bun belire
celcificatien of the pleursl plaioes tekes piace ibe Ciegnosis 13 aifficult, Scze reesigen CLAETTSe

tic observeticns will be presected,

SESSION 3,PAFZR 1
INRALATION OF FIRROUS DUSTS
. by
V. Tickrell
M.R.C. Poeusocoriosis Research Uzit, Glazorges, Welcs

.
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BIOLCGICAL EFrElTls OF ASZISTOS SLESI0N 3, PAFTF 1
. (conttnaes)
Aevertze Clbree 50 microns enl longer are found in alvesli, vhereas few ¢f the pevticle: ¢f =
spherice) shape rresent have dimzelers greater than 10 microns. There §s no inconristensy here gs
the effeciiveness of each of the tvo mechaniszs, selizentatior and inerliel preiipitatice, cperet?
to dejosit perticles in the upper respiraiory truct is detertine by particle felling speed, Wb
depenés op sheye adl density as vell as "pize,” For e fidre 1t is the dieceter azi rot the
which zeirly deterxzires falling epeed., Astestos fibres can be leng and yet be s0 fine thet
tre=ion cf the ressiraicry systez beccnes possible, . .
Measurezernts of fallizz speed, diameter and lengih, on glass fibres, chosen for thelr exas: sryie
ip2~ical forz, beve rrevided the reletionshipe betveen these pere~eters, For a given cia-e'er, ir-
cregeing the lengih/&lazeter ratio frez 1 to 10 results dn & fourfold increase 1o the fellisg steel.
For bigher lencih/dlozeter ratios the falling speed L5 proporzional to the eguare of the ip-eter g=l

al=ost indeperniens of the lencih., FResulis of sizllar cescurezents cn the less uniform fibres cf

azcsite, chrysitile and crosidslite show the save tendencies, The Telline speed of an asiesics fitre,
for exz=rle, 3 mocrons ir dlezeter, 300 =icrons leng, is ceoperells %€ tnes of & unit density spnese

AC =fcrons In daeneter.
The pessitility of leng fitres penetrating to the pulmorery syace has pecessitated conside
of thelr certure in fine mirveys
jlaces vhere it is likely to be
Scze espects of dust sazpli

-
-2
The rate of cariure by virtue of lens/th has beeg cale=latel fer
"

igmaficent, for exexple, on the nasal heirs exnd et breuchang ¢
& &sbestys pariicles are.discussed in the pazer,

.
s
-
pat

SESSION 3, PAPIR 2

A COMPARISCSH OF DEINGIR AND MOMERNIE FILTER TZ0AIQUES
FOR EVALUATING AIR SAFLES IV ASSZST0S PLANTS

by

E., E. Ayer, J. R. Lly=ch

Puotlic Heolth Service, Division of Ceew

"ty
w i
o u

In tne United Stetes the e T
s Lzeel tn sa=ples taven ty 4z 1%
Jestive, st comrentreticn ile i
s oy
e cly
ik
beoek ene T3

I

betnees o3 Tz
s oS trazsrareztiized zeztrene fllters by 34
spite of the large verigntes gcsceiated vith each of Lhes e
r results ithey yield vaes devel:sped, Io genersl, ncre fiters we ik oa
dust ecrusting ic carding cperatizos then in other cpereticos. ¢ ¢f
t2 izringer count ecd the ccuct of fivers longer then 10 =ierizs Ao
are presesnted Ly cperation ir thils perer, Teztative results sugcesting a fit zT e
the present thresncld lizit are elsc preseztel e-d discussed., 1o adliticn, S ena
deterzirations of "respiracie” dust are briefly 2discussed, .

SSIOK 3, FARER 3
DEVELCPMEITS IN DUST SAMPLING AD COUNTING TECHNIQUES
I% THE ASEISTCS IIDUSIAY

S. Beirzes
Turper Eroiters Astestos Co. Ltd., Reehisle, England

Tue te the fitroue nature of estesios dust, the sexpling s2nd amnalysis ¢f factiry atzccrteres io
the estesics izdusiry has presecield syecial probless whiel Lave beez the sutlect of ciniifucls lnves-
tizztion over tre past 20 years, first by the inéZvidual zanfecturing cocfenies and later as pert
tf tre resewvch prigrex of tne Astestiisis Research Councll, The eizm of this wire nes been Tl egrec
oo & s2und end relisble zethed ¢f sasyling end ccunting which vill erngtle true co-pariscns ¢ be zade
betveen dust conditions at diflerent processes and in a:flerezt factorles,

Thas peper traces triefly the develsyoent of sasyling end coucticog zetheds leading up to tn
lorng rmannine thermel precipitatsr end rpexdrane filter technijues. The relative zerits ¢f ilhese tVC
methods ere discussed end resstos mre giver *c shov why the mectrane filter is nov preferred. Colcred
zertrane Tilters suitatle for dry counting are 4 .:ibed, ss well as the zire usua]l wnite cezrrates

viick cen be 2leered for wet counting. Resulis uring the tvwe systlexs ere eciared.

A descriztizn 15 given of the mizrosccpac technlicues used ap serple counting and sttestiin ls
Aravn to the &ifficulties which ces arise due to the crystalline nature of astestes dust. Oue resalt
of this 1s thet care must be taker in cheosing qeid of suitedle refrective index to clear the

t
Al

a8 2

zeztrene end 8 nather of such liguids ere menticne
fac

!

Erief referente ig nmedeto recent wirk it ooaaen
diepersion, use can be male of the dispersicn =
it is possible that the in2ividuel eccoponezts L
ydeztalied,
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DUST MEASUEEMEITS AND MUNLICRING IN THE ASRESTCE LDUETRY
by
C. C. Addingley
British Belting esd Asbestcs, Ltd., Yorksiire, Ergland

BIMOGICAL EFFEITS OF ASERSLCS SES3ION 3, PARIR

The comtonly used cethods for estimeting etmospheric esbestos dust conceniratlions f{avolve the

L

collestioz of & sa—gle followed by & count under the zicrcscope. These metbods ere slov nd leboricur
gnd ‘nvolve sxilled or trained cperstives, In consejuence it has elveys beez &Iffioudt aend gezerslly
i=possitle to carry out sufficient tests to give rellarle results, The big fivciuatliors of eccoeesira-
tion which =ey ocour At one test positica in an asbesios vorz roon eggravate ine iffioalles,

A gosd deel) cf mittectiorn hes recexntly been paxd to Tyolellemeter metbods cf meritcoring faziimy
stzospleres, more espeniaily et the other end of the ¢ :on scele, the moritoring ¢f dust free

atzesyneres for zedicel, phctogrephic and elecironic werk,
Tue Astestosis Research Council in England has dcze a good deel of work on the use of 1igh
scettering -ethods. Recently work has been cerried out on the "Reyee” Pertizle Cownter (Riyec

zezts Izc., Mesle Fark, Califcrzie). Thas works on the light scattering rrinciple tut by virta

very szell cell which acceris one perticle at s tize, aod B pulse helght discrizizeting acl countl
L]

systez, 1t is cepeble of counting aend sliiing periicles.

m
<«

Tre results obieined over e period of 7 mczths in mn estestos faciery ere Zescrited, Darisg i
period a ccperison hes beer rmele of {ts figures with thoee of the reztrane filter. Rexzarzatly good

egreezent has bteen found,
It is believel that with this fpsiruzent
factcry, withzout the very lerge egst of tr
Burveys Yy the ccozozly used zethods, Mer
3 -

a
Yrigh econcenireticns ocourTi

ol
irg for very short
discoverel,

izuous survey cazctv Je Talin
osccpists peedel to carTy out .

, giace e dust Tig.re can De cbieizel
~eriods which =ight cihervlse be overlic

«*
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MEASJRDG LIX

M8 LUST ZY INZTRUWMERTS
TP PARAMITEIRS
Ty
S. A. Pcach
Uriversity of London, londozn, Exglacd

(Apstract ot received)

- SESSION 4, PAPER

PRESELT TERESECLD L7MIT VALLUE IN T:E U.S.A. FOR ASZESTLS DUST:
A CRITIE
by
E. L. Sckall
Nev Jersey Stete lerarirest of Eealtk, Trentos, K. J.

N

hscestcs 45 B genesic ters srrlying to b ousber of minersl silicates that ere ipecerustible iz
eir ex? car be sepereted into filsvects, That exgesure td esbhesits Is asscciated with develrrzzent cf
B Fotentla’ly disatling prewccscraosies in zen has beel eryly dezcosirated by fndusiriel exgerielce.
Tre jresent thresncid lizit velue of 5.0 mx1iens of particles per cutic fect {(=.z.p.c.T.) of air
relgtes t¢ the prevention of estestcsis, This velue vas sdtpied by the Azericzan Cenferecce of Jovera-

—a,

4
zez+pl Infusirial Bygienists following e recc——ezdetion by Ireesse:, Dellg¥alle, Bdwards, Miller, &zl

Sayers, after a study of 541 ezplcyees in three astestos textile riants using chvysciiler iy 3

douttf ceses of poeumoconlosis were found in those exposed to dust copcentraticns uzder 5 =.p.p.c.0y,
yhereas ruserous well-zarred cases vere feund sbove 5 c.p.p.c.f. Evalustice ie zmede ¢l toe cori:ticas

of the study “y Ireessec and hls cclliengues azd the srrlicacility of a staséerd derived under such

specific conditions to current izdusiriel use. .

 dirdid

SESSION L, PAFER 2

ECCHOMICS OF DUST CONTROL
by
D. ¥, Ei1ls .
Turrer Rrothers Asbestos Co. Ltd., Rochdale, Exgland

A trief bisteriel i{piroduction is given about corditions in the U.K. astestos textile industry in
the late 19Z0's und eerly 1G30's; reference is rmade to the 1931 conferexce betlweea exjlioyers end the
Lore Office tes resudied fnoa code of proctice befzg estatliehed for dust supprecsion iz astesics texe
tile faciorits. Deigise are given of the varicus methods used fer duset contrel {p the Ccrrarzes fal-
tories together vith the cost of these —eesures, Scze figures are pigc glves for the cost of dust
corsrcl at the Tspe Astestos Ce. Lid's nev Aocsite M1 at Perge., Currezt vork oo Froving dust cozirel

15 Aiscussed togevher vith <he part cov played in ttie by the Asbestcsis Research Cozancil,
b g

-1



BICOGICAL ErFFzlT8 OF AEZZITS EESZI0N &, PATR 3
"RASIOIOGIZAL CLASSITICATIZE OF PULMOWARY ASEESTOSIS
tv
B, ;;ig
Municipal Hospital, Lllezsheid, Gerzacy

Every classificetisn Is izperlect, eves more s¢ rezardicg asbestosis, The classifications nov
ip use ave not quite idesiical, but they rcairly divide the redicvlogical apresrances icto three flue
ently crenging steges, of whis® egpecielly the secord is {1lozically defined and not to be produced
efficiently, Because the paticzal differeztietioz beiweez the cocpensation rules only & rere red:ie
logicel clessificetien can be tsxec into comeideratiorn for {ztermetiona’ eyreecec The fa2: cf t:is

iztermnetd t.
conlerente teXing plece 81 ell proves ihet new lnlernetifnel AgreezeItE ALt B praliichile cles:ii-

icetinn for pulnccery esbestesis ere netessery., If exzerts esree that lineer cpecities are elsc
dissezineted shadcvs exd tnal the raliclegicel apsearences of preumocorioses cas be oaly either .
Cicsenireted or sguered cpacities, 1% vould sees erprepriste ic adcpt these tvo kinds of arpesrances
8s e Yase Tor nev classification, Deing sc, consideratle approxinetion 4o alrealy existing clessifi.
cazicns (Sydney 1350; Gezeva 1958) vould be geized as vell, For irntensifying the rerrolucidility ef
tke X-ray fils mnd, oz the cther be=2, enlarging the distinctness of the colified X-rey fipdizss,
we SLizest et tC use the upalterstle symiol LY (Geneva 1355), tut %o iztroduce excther syzrcl £V
fer Zinesr eziterns, chieflly orowrrisg iz msbesiosis, asd 10 cectige Jt vitlh the quent:istive cate-

cries for szeil opacities (Cenmeva 1553), The lerge cpecities zaght be cheresterized by the sy==:l
"A" for beginning ccnilience exd by "B” exd "C" for opacities hevicg lorrer dieceser thes 5 cz. The
pi2iticnel syzicls (Cesevs 1358) vwould sear velccme for further accor—odesicn of the findings code
¢ individusl, locel cr peticr eculierities. Extensive reccusiructisz of the radlolesical arrear-

noes, evern vithous the file estizn, would be pessitle wner elcpting the syTizli s‘*iesze:. It
ig wnixyorient wretrer thd “tion is adopted or not; it is exceedingly izgirtant tnet gen

CTEEZELL S azed wnich vould be resdly practicetle,
b ed
. £E53I0N &, PATIR 4
RCLITSEINOLOCICAL STUTIES OF PLIVRAL CALCTIFICATION IN ASZISD0SIS

The Mount

erel instexces of pleurel caleificaticn had bee= ncted 25 yesrs sge {Glcyze,
ecpeilerel ccincldental or Zgnored., Suck evaluaticn vas sirecgtheced by trne
AR, S=:th 12 1952,
5% k&5 areiz been celled to the assccisation of pleurs) calcificatioz with
ucler frd.striel cornditions {Jeeck, Bohlig, Muller) and following eovironzentel

e
-

cormunity expesure (Kivalus

Zerz eve presentel here which dexczstrate thet pleurel celcificeticn is freguertly found esong
ssbestos insuwleticrn vorzers end suzsest that GSshesicsig is perheps the mecst cormsn cause of pleurel
calcificstion iz industriel couniries at presext, especially when such celcification is bilateral.

1. Arcelysic ves cade of the resilts ¢f x-rsy exeriraticzs of 1,117 asbestos {nsuletior wcrxers

(see Seisvcsf, Churg and hermord, this cexference ),

Pleurzl Celcl

ficetice on X-Rey Dxes-ization of 1,117 Ashestos Insulatics Werkers
Ipzsed tize froz Ne. Fleural caicificaticn
czget ¢f exvceire Exe~’ ned rent cf caizifice:

0 1
Lo+ years 121 2 37 2c
' {L2.1%) (
30-39 " 194 127 Lo 1
(€5.5¢) (34.51)
20-29 " T 63 b 0 0
(83.6% (x0.u9)
1e-19 379 37« B 0 0
(£.9%) {1.14)
c.g " 3L& 3u0 0 o 0
1,227
Date is presented to !ndfcate that both teotel exposure in yeers and lapsed time frox onset of exposure
are of izperilence, vith the letier prebably of gresler consejuetnce,
2¢ Almzst EAl? ¢of the fpetarces of celcfficeticr, vere tileteral (73 ¢f 150). Thrie tezdency
especielly noted fn more extezeive calcotfication (29 of 25 Orade 2 and 13 of 15 Srede 3). *“hen
redicicgrcally unilateral, the left side was more com=ozly ifzvelved (L9) thmn the righe (23).
3. Tilusiratizne will be given cof the verjetle locetizo of plagues (dieptresm, cosial, actericr
ocd posiesitir zeliestinel, peracerdiel, apicel, ioterlotar Iissuwres), their appearance and radiolo-
glcal dezcosiration.

-11-
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RICICSITAL EFFICTS OF ASERCT Treiek L, PATFTE b
. (c zeiped)

L, Actemuicon is celiel ¢ wwo sityle Xersy maneuvers which have bees fous? valigile: ouligue
Frojesticns and ure of higrer peretrntion Kilcovolteges, Bork vere routisely used 1: editsisn te the
sranderd Pa projection, in tius lovestigation,

#ry
SESSICN L, PAFER S5
DIFFEFZNIYAL DIAGKCSIS IN THE PATHOLOGY CF ASERSICEIS )
by
J. Cough
Welsh Netiozel School of Medjcine, Cardiff, Wales
The stuly &s besed cz worzers ip the zemufasture or use ¢f astestos products, It does not ipsiule

gerestos —iners iz vits trere oy be & zixture of silicosis and asbesiosls., Tze differ=ciiel ddggzmcsls

is considerel wnfer tiree dinge:
Z. The 2xstinctico tetveern estesticsis and gther forms of dlffuse fibrosis, .
2. The disilnpltica bel.cez echesicsls end prneiroccriosie due to other gflicstes,
3. Tne fistinericto beTtwesn estestos bodies and haezosidercsis of elmstic tissue whieh cay
rmizic mscectiosis,
2. Tnoe fitresis iz asbestlizis is oftes diffuse eni assccleted vistk hopeycozt (cysticluzmz, The dise
critusion of the fitrosis s nelpfel io distinguisczing frin other,causes of b e}:c:H lung such es
Z:ffuse systezic sclercsis, essizoznilic grenulzoa aad idacpatide fitrosis. Whole lung sectices ere
¢ vel.e in the 2iffereciinticn,
wher the astestosis fs ip the ferz of ressive fibroels the poesibilis e cogtridution of
ther Gisezses s.tn eSS L 2 rreczinie or silicosis sheoull be borme o =23
2. The @isvincticc cf e froz pneuxmoccnicsis due to tale, mica asd elly
Suilic it Tat B3IEsiIs thIe biiles ere present in tal os:s ‘n UﬂJCu gcze fi r ¢t te Astesirs,
: = & ' Teteeen gshestt [« s -
frme_gries Emc s prd

LRIel hpezorrhese ezl 16 woel 5.e‘ tc occ- p reposeld
'elastisis Yo dles." It if also prepesed
es syizules cf cce s“-_-i te 1nc1ude§ "”e' the ge:er¢c cace
of the currezily used terz "curious bedies,”

SEESION %, PAFEIR €

K. F. W, Einson, Eroopten Bosvital, Lesdes, E:gla:i
V.. MoVistie, Mirdsiry of Temslions and Naticosl Insureace, Loo
C. P. Tnercn, G, K. Sluis<Crezer azd J. C. $agne.

cecofosis Bureauw, Johancesturg, Scuth Africe

leeel oL 21 cherges eacountered 1o asbestosis bus been desigzed by =rdlily-~
icg the I.L.C 2 ieztion for Poezocspiosts, This hes beez used by s jenel cof
re&de:s in the United Kirngdcizm end Scuth Africs on radiclegicsl material drawz Iroz both countries.
Ine velue of tne classificatice will be discussed, .
f2esticn wAS ther erpired 10 twe series of x-reys, one frox the United Micploz and the
n Africa where the dieznosis of astestceis 2ad been confirmed by psthilssicel examizaiicr.
clcgLe by s betwees the Urited Kirngdcm and Soutk Africes zaterial vere niteld
2z csed,
e raZiclicgical elus etisn follows: The relicloricsl classificaticn is en extez-
. cilassificeticm. 1s cor=os te the tvo have the seaze Jdefimtiens. Additicral
s Tolloved:
shalsvs - the coarce variety is defizel as those of greater thes 1 m,m. in vidih,

-
3 indzcete exiens it <he saze degrees 85 For nodulstloo. '
s =« L,M,\,F, icdicate élepnragzmatic zedli-iactinal chest wvall exd fissures
¥ Calc‘f‘e‘ rleural thacker:zge are reccréed separately.
icnal g)tb:-s are
e of pleural resdthelicoma,

the e22i<lozal Fy=hols and elded to the defMnitive

sceedirgs ).
-

=12
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PULMCRASY FUNITION IN AZZEZTOSIS: SERIAL TESTS IN LOKRS Trm FROSFLITIVE SI\TY
v’ by
M. S. Bader, R. A. Beler, A. S, Tiersteir ani 1, J. Selikoff
The Moust Sicel Bespital, Nev York, K. Y.

Ten yeers ags, & group ©f 17 actively ectloyed asbestos faciory workers was evaluateld clizieslly,
radislogicelly end by pears of pulrcasry function tests. The plant in which the mes vere ejlcr=d
disconticuel cperations at this time; therefore, they had no Nuther 1ndustr‘a, asbesios exp siE.
Never-reless, they vere zeinteined under obeervatics to study the neturel hisiory of es:a‘li*hei
pu*—*“a-y Qisease uncorpliceted by further exposure., Aonual elirnicel, raliol og:*a, 814 FUlTTDETY
cunction shulies were underteden, as well as manegezent of intercwrrent iilnesses.

Dririsg the beseline studies, pulmepary functico exe—!meticns, whez ab'c:-_al, reves’ed the ciessie
finiirgs cf ‘“e plvesier cerillery block synircte; uniforz desrease in lung voluzes, ue-. preserveld
raNi ceyesity, decreased erterial oxygez ssluratico (es;e:ia-,y oL exerzise}, porzel
Pz velues, anl decreased diffusicg cspacsity. Eyperventileticr et rest anl exercise ocourred 1n
wore thes Self the cases, and wiije dez? space vertileiion vaes izeressed, aiverlar ventilatisoi wes
£so increasei. The most sezsitive index of 1xpeired function was seriel coxygez satwretiss, Elignt
reduztior at rest ves found 1n six aod reductiop below $2% was found in balf toe vorimes cn exercise.
Foer correlsticn exdsied between icpalired Tunction and intizacy wnd duarstion of exposure. Detter
but s1iil net perellel correlztion wes foumd wath relicgrarhic findings,

The post-erplivmest seriel eveluetions were zade in terzs of x-rey progression, develipzest or
vcrse:i::_:_‘ of dystmes oo exeriion asd furiher pemsirecents of pulzenery funtiicz.

Frllovw-yp cbserveticns vere "-“e‘ by eccplicat:iozs of the diseese teing studied,

lug cenc 1 of pleurel mescihelicrca, 2 ¢f gesiric ce:cin::a, 20f

‘*'—ale) and 1 of cyocardiel infaretisn,
eseztion of lung cancer.

pulzinary &stes

vE

3. B zen sre dead: 2
2. C ere eive, ) fellavizg
N

ong ters FIlloveup resulis ere describei vith correiatisn witk elinical
(3 4

raéislszicel fezvires., Origingl cbservetisms oz pulzonary cooplizcm :
f

0
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eel iz
igtance it these zes are 2fscussed Witk relesisz 0 vitel cejecity snd mexiz.s brees:
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CUTIDE LUNG TUNCTION STATIES Oh ©30 EMFLOYEES
WOAN ASBESTOS FRUTZEEIING FAT

by
Rese Bumt
British Beliing acd Asbestps, Lid., Yerkshire, Erglend

Rcutine werk iz this field vas star ted ip July 1960 in an astestes textile plemt ip the Norih
¢l Imglené. Tre elo Ves to create & set of norzal figares for lung ccoperiment volizes, gas tressfer
feasor ccefficients, §0% mxing fcdices, vertilsiics or exercise, asé forcel treetling capecitles.
Tre subjects used Ir these tesie vere velunteers of both sexes iz veryine ege enl stetire grolrs
frem desarizents cther thar those processing estestcs, These results wvere thes enelvsel stalistice
elly and the regressicn far—olue otteined errlied to the results of men asnd woner worxing in 'sone-
duled' and 'exposed’ occupstions. The corclusicns draws "om these results vere eligzed with trne

-ray end clinicel fi:d;:gs in eeach case, arzonary fuscil tes.s vVere a.sc used as g &Ir
yrevent recyle witn lung IrysivzTent friz texing up work iz .e*n-‘~e—'< vhere asbesios gust
ve.ent, Scze 2i ic;l‘ies vere exccuntered ic the begizming, beih in sut ject respinse esd
tecr=l gue, but there were cvercoze end this paper deals in ine zeic with toe tecrzig.e anl
ct:a:re¢ cver the ypast 3 vears, The eviience jiicis to a st gt.f**azt decrease iz ges '*a“s'e" azd
¢ bels
coiin

w rom
(L |

-

re ecy radiziogical or elinical signs ere evidexzt,

ues as & routine test proceldure cexTield out in tbe firz's cedicel centre,
A;;r:x::a-ely eight pecyrie ere exzzined each dey, the iztexzics deing to exz~ine all 'scmeiled' and
‘exyosed! perscnael cnoe & yeov st -eauh, a~d more cftes if their results glve cezse fcr ccncerd.
ed single-bresth-bridang secyling techuigue is used asd 1is deszrived iz the paper,

e
. SE35I08 L, PAFIR
THE DISCAIMIIUAT VALUE OF PULMCNARY FUNCTION TESTS IN ASEESTOSIS
by

M. L. Thomscn, Anrne-Marie Pelzer acd W. J, E=iiher

Llocden Schosl of Eygiene enc Tropical Medicine, a=d
Cepe Insuiaticn end Astesios Produets lid., Leodosn, Englezd

A clipical, radfcgrephic end pulmenary function evalustich has been zalde oo 19 voTkers ip an
asrestos factory ces .1:’15:1 as kavirg asbesiteie, eand on A further 9 exposed, Tut unces rtified wcrzers.
The clinical end rudicgre ““c scsesecents vere cade, usizg 8 2 or L poict ecele, by coe of the su-
thers vithout movieldce ¢l the pu ary funci.on resulis.

Of the c¢lirical fea.urea, radicgraphy, dyspnoes and reles nave the greatest Ciscrizzating
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{cozsinuel)
indleatingy thst the Poeuzoconiosle Foard vas mefrly relying on these festures in cemif

?
ne wirners, and in this they vere ic agreezent with a group of experts vho vere mcged 1o rany
sed

Afier standardizing the resulils, vhere necestery, against body eize, the discrizinesin?
¢f the pulzonary fusciion tests hes beexz assessed, using the criterion of certificetion, Ioes
cepacity mzd vitel capecity vere found to have the best discriminant pover, folloves by 2iffueizg
cepecity. As expected, the ratlos, residual volume / totsl lung capacity and forced expiratcry voiure
(?.Z.V.(l)) / vital capacity, end the pul=czery capillary blood voluce hed pegligible discrizicent
power.

The alrvey copduciance (by body pletiys—ogreph), pesk flov rate and F.E.V.{1) Lave beea zeas.red
on & further group of 16 certified asbestos vorzers, and a conirol group of 15 woriers roct 2ireszily

:Tosed L€ Eftesics.  Although cocrduclence ehoved e vide pealter, the zesr wes siziler Lo thet 27 the
cenaril grour exnd the seze me that of a further ncrzal group of 82 steff of tihis School, esi tnis in
fite ¢ the umiverse” reluctisn ip lung velice and evidence of tronehis® 1oflaw-eticr iz rme-y cf toe

rocnchd do aot participete Lo the
e cf 2k

estcsis patiexts, It 16 irferred that in these patieants the b
rrirzzge of the lung yarenchyzs, pessidly becsuse of & strorg force exerted relielly outswsrds ¢z the
* Y

<
c

$ ty =he surrounding {ibrous lung. The peek flov correlsted more highly thes FLE.V, with c2n-
e 2= erresred 1o be the —ore velusbie of tae Two sicpler tests for assessing dbrooenlel patecty
N L]

SESSION 5, PAFF 1
STULIES OF CARCINCGENZSIS CF ASEZSTOS FIZZRS Alp THCIR NATURAL OILS
by

J+ S Haricsten end F.J.C. Roe
Royal Cencer Fsszitel, londor, Exgliand
Tiree tyres of estesios are used fndierrlelly, emceite, crociiclife and clrvsciile, he firss
€l trsze Tyl not the third centeln appreciatie wrouazys of paturel mls. Tre three tyTes of zetlve
sg, eil-Tree excsite and oil-free crocidolite, and the oils derived fron a-crite ez grociiczlize
ing Testel for cerzizcrenicity i rets asd rice, the fibers ty subcutanedsss izlectisn efter suse
= in sa2line, and the cils bty repesteld aprliicaticc to the ekdin, Asbestos is ofien trenspoirted
red Irn Jute secks ani the o0il frox tlhe Jute fibers s mbscrbed to mao srjzreciehble extent Ty ell
Iyres ¢ astesios. Sezples of jute cil are beirng tested for cerciucpenic a=d co-cercinogerce
ty on ziuse skin., Ciler possibilities of ccozteminaticn of astestcs vith carcizcgenic muteriels
sc teing invesiigeted. It is hoped thet these Lnvectigatiors vill les? tc e clegrer defizition
he carcintgenic tazerds sssocisted witk expesire 1o astesids, and at the sare tine to the develsp-
cf suitetie systexs {p vhiceh the meckenisms of carcincgenesis by asbestes can be studied in
er cexemil,
Av present whe follevizg possidle mechamisms gre unier copsideraticn: R
(o) +nz7 cercin : s 2ye ¢ _the zrecence of carcincgenic polyeycliis Midzacertozs or other
crgznic zzteriels 1T tie raturel or cesteviialing <woss T ’
(: + e

¢ zet
) thet 11 <s-due 1t the presence of Tersall zetals esd metal-ccoplexes in asbesios, Severel zetal

ccoplenes, especielly those ccntelning iror, heve been shovn to ipduce cazcer, and several metels,
inglading chrozmiun, nicke:, leal, etc., mre carcizogenic in tbeir own right. Appreciatle e=cunit of
seel and chreziiz hove been fourd in chrysotile,
} Lere 1s po Jprecheizer Effect, that is, cancer irduceld by the prrlornzed residezce {r tke
s cremcally-inert meterial inceretie of being removed by phegocyiosis,
cf the core imtriguing features of estestos carcinogenesis is the fact that in the case of

-

icneal zescifelicoata the cancers develop Bt sltes recote froz tbise exposed.  Specied
¢ ctade, trerefcre, on the migration of irnkeled or inlected msbesies fiters 1o ex-

"

SZSSIOR 5, PAT=R 2
CHEMICAZL STUCZIES OF ASEESICS
by !
J. 5. Berizgtor
Royal Cencer Fosplital, Leadon, Exglend

sEt.rel o0ils end other orgenic mstter associeted with crocidclite and mzcsite asbestos Lsve
iy exazirned by various tectoiques. A pusber of polycyclic arcmatic hydrotestens
Iroo beih tyoes of ofl heve teen identified,

Thne yseids cof ofl ctialized efier exiraciior of ¢
Qitions range fres C.C3 te 1% for both tyjes of ashes
end crocidclite gave ylelds of 0.3% (30C =ew. 0il/100

iters with suitable selvents unler delized clze
tos. Mess extraction of lerge s=sunts cf ezcsite

g=. fiter). More ofl appeers tc be presect on
crocidcslite than on amosite though there msy be considerstle variaticn from ope type of astesicos o0
enciner end wathin any cse se—ple. There are aiso indicsetions that crocideclive o1l differs 1o cO=-

positicr frox amosite ofl.

~1le
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2121052 0AL EFFEOTS OF ASREETCS

o

"+r piifelon to the oils maturelly associated viIth certaic types ef artestoe, pesInLAry SCLLEZ-

cesins clls zay sizeiizmes be found., Byperizests hove sheww tres ethesics fiters cey atssnt
t s 2 K

5% of jute oil frroc the Jute SETAS in which the artesios is cocminiy shoreld or trans;irted.
-

s
& of pelyeyelic eoczatic hydrocerbons vere found in sa=rles of jute oil and 2t leest coe georle
ves shown 10 possess tumcr-preciting activity slter tesis on tre mouse srin. I scce cases, Cil 1
e=ulsicos are aded iptentionaily to fibers o 7 zilitate processing. .

Sipcs the biclogical activity of esbestcs rey be due, at lems: in pars, te the cETal-cSITleX
peture of its siructure, acalyses for iron in asbesios and other minerels vere carrvied out. Corre-
Jations are being scught between the cezteat of ferrsus end ferric ircn azd the bizlogical acti :
of differect minerads, Srectrographic anelyses have shown he presezce ir chrysoiile of relativel:
Eigk czaceatraticcs of chroziuc end nickxel, both ¢f vhich are recogrized as cercinogerieslly active.

As pert of this project, the elution of metels by sera= under defired experi=ecial cozditicone
hag bee= ianvestizeted. !
Ne<rcéde Tor the identificetion of estestos fidbers in hisiolegical preparatisns end tissies heve

veen develciped, -
10 .ATT
STSZITH 5, FAEFIF S
FREPAPATICZNI OF ASRZSTOS FIRIRS FOB ZX

o Uriversity, Ma

: il
=% of Heeltl, TTent

patursl stzte in the form ¢f cre ccntelns
‘es zay be yar: of tne vall rock Cr oczlude

’

=~lecsle. To azoinyot
froz igin : it +hez elCrs tre Jiter j.Engs

148 o 3032 inmonotRic L mer oot Witk seissors ifac leng
vieitle pleces of rock vell, eterrzl wes trancferrel tooe W
roiesing serzes ef sharp Llale verticel ‘for. The ler was Lz
eon fng 2 1C 3 grazs ol % cut fiters., The Dleni:
trivuzicns were stteized., Sarg with fiber 1
The slurry wat Tilzered Lihrey Ter on & Puchoe trnen
gir Gried, Tris prepzsaticn _y dervezsel
Yy esziraticn of severzl spe poliyeyelic hydrocersen

S¢rme coirner zeinzls for ion of sizes are ball == and Ziciniecretors, he
Tliernicy zeincd ras advantese n are swe fcld: 2t 8l1lCcvs ihe tperaiir & ciserve lne griciias
epeiicn, it cen te sicrrel at vels exd se—sles guicgly withirawn for size cepsarecent. Site
is & foncticn ef tize of gririimg.

Fiters prepered by this meinid heve teen injected into hezeters wnd rals ty Stk end Muller
es repsried elsevhere st this ccnlerence. . .

we 0

bl
St

K 5, PARIFR S
TE5TS POR CARCINUGENICITY OF ASEESICS
ty
V. E. &tk pzd lonas Midler
Feirleizh Tickineoz Uziversity, Medison, N, J.

hstestos sacples were rrezered frox veier slurries with & rotery knife eccordicg o 8 celncd
deserite? by Dadcllet end Gantt in s prececing psper sl this corferemce., Scft chrysetile ore, haTtsh
chrysciile ore, exnd s cormerciel se—ple of acesite were processed 1o mverage Iiber Lengils cf €7,
36 ani 1T micrers, respectivelys Single intrepleurel injection was zade anic the rigrht chest of
g213en IyTian henstiers (15 srazels per sa=ple ), Tech inlestice corwnined 25 oc=s. ¢f seIple Suse-
pended iz 0.5 cc. of 0.9 scfi . crhlcriée,
ensive granulcmeious end fibrous plewral sihesions resulted in each trestzent group.  iarde
~acic tuzars were found io 2 hacsiers at aL. cays asd 355 days, respectively, sller injectict
el e e 4 2 527 dmys afier injeziion of harsh chrsciiie
: e of scft chrysziile. lo eath griup, Sev-
1 vasicn and &istans ceiesteses, OCoe ves
e} wkich 1t fermed »¢l:d t=mor resses up t
dieceter,

Ir ciher expericents, 18C hexsters mnd 270 rele have been given weekrly or biveekly iptr sracheal
injections of four types of asbesiis prepered by the rolarny ¥ooTe method (scfti chrysctile, harss
ch=vsciile, excsite end erocidclite) in suspeziing zediuz {saitze). Fueuzorie and fitrosis Wt Bt
tumore have been found tn amrels thus far exexzined, A rcalctrity of anicels Lo these intresrecnesa

tests are pLi) living,

Fist

-15_ , :
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BIQOLCGICAL EFF LTS OF ASE-ESTOS SELIIGN 5, PAFIP S
TL3TS5 FOF ETT=CT OF ASRESTOS OF 22n0({a )PYREE CARCING-
. CEIE31S IN TriZ FESPIRATORY TRAZT
ty
Lloces Miller and W, E. S=t<h
Fairleigk Dicikdnson University, Madison, N. J.

Stulles Ty others associate asbesics with pu=onary carcinemes and pleurel resotheliczes &
In B serarate paper el this Conference, ve reported pleural mesotheliozes it hezsters fslle- iaf intre-

pieurel ipjecticn of harsh chrysntile or corzerzial acosite, Int=ztra-heal izlectiong or dcotaiat:
exposures with verisus ““Mh"’eve“, thus far fe.lel 1o ".."cl':‘.'. \=DTrE Lo B veriesy
¢f enizel spellEIC LXPETIZENTS NOW repITLEX VEre Geslzned iC vest en bypothesis that esiesics cay
infreese iniisence of pul-—scery carcinoces by .prozotion of ection of sore cercinogen to which rern is

peculliarly exgcsed through s::.:n,:.
pernzole) pyrene was selecied ps & tyre of carcinosen presezt {n ciferette szorXe. J% wet surspenies

in Tween £ and elzinicterel tc hessters in vee 2y intretrachenl ipjecticns to e tolal ¢f 2.6 = z:. ¢
in 25 veers vith anl without chrysctile, The fest was started with 5C heosters 2ivide2 i3z 5 tress-
mext griuvps of 10 exfzels ezzh, Nizeteern epiCer=oié cercinizas were found ir the leryTx, 4raznes end
zalz bronetd.  The first cof these tu=crs was in ac asnizel thet died 173 davs efser stert cf tess,
Fourteer enicals died, rostly froz "-ea‘:e:t accilents belore that dey. Fezainming enfzels dtel zr

weTe sasrificed et J.me:-Vc_‘.s ur sc 21l davs. Iz those exem-nmel bejweez the 172r-d eni 21tk €z, four
tazore vere fouo? din 3 ¢f § hazsters treated vith benzo(a)pirene elone, Fifiees tumcrs were fousi in

sre iz

of 7 hezsters treeted viih bezzo(a Yyrene plus chrysctile. There veTe =z 4T
treateld with chrysctile elone, in 8 trested with the suspending seil= (Twees Gu) ©
ceaIrels, T T——————

A seconi exzerizent was 223
o8
t

s
€ r-—rsers
o

10 vzireated

e}
[N

vith weerly Iiniratrachesl irjecticcs of bezzo(e)zyrene o e tItal
e. In Ll hemsters sserifized 2L0 days after start of this tes:,

ross exz tuzers in 9 of 25 treated with ben o(a}-,.re"e slcpe &2 € tuacre in €
ef 1% trezted with tenze(a)pyTene plus ansosite.

"

ot

of B rems, wieh or vithcus ex
ticn revesz ed 1Y

<

1

ve v = < T

!

e ¢

ASZEETOS ANT SRCONTHIAL CARTINGHA
by
Willie= T, Buckenen
Miznisiry of labour, londeoz, Great Pritein

Trls zaper describes tie findimgs {r a comtipuing study by Medicel Breach cf E.M. fesicry
Inspestorate, Ministry of labour, of information reccrded in deash certificetes of those éyzng with
estestaslie

icztes rel 8IlCf LG certzir cauzses of death are routinzely sezt to Melicel P"ew,.. exd Irem
Tore ticn has beez cbieined, It is telieved that ip Greet Britein, & hiph preporIiis ef
eshesiosis ceses are resognized CQurizg life end thet folloving desth froc whetever ceuse, tris conii-
ticn is thes reczriel ol the death certificate, oftez after autspsy confirmeticn., Exe~‘zetioz of
the death certificates Is corsidered to be & resscnably accurate mee-s of determining tme cutter of
Geaths Iroz esbestosis and aiso any related pathelogy fouzé et suLiopsy.

Earller studies of this type vere putlishel iz the Anmuel Fepcrs of the Chief Inspecior ¢f
Fagiories ier 1357, 10"»'- e.:" 135. Trese earlier studies indiceted en azjparent essuciesiosn betveen
ihe preseace cf estesicsis end the finding of a thoracic tumour, Althou i£h osuch an essocietion hed
beex ;reiulzied scze years before 1647, it is believed that the study repcried in tvat year ves the

irst occasion wres this finling had beez releted to & sizeetle group. The prepertiecrn s¢ affested
erreeaved 1c be locreasing ip the zcre recest studies, .

Jp to the end of 1363, 55L death certificates reccriing the presence of achestosis heve teen

trus cbtained an? the enzupl tcta..s of such certificates ere currently lzcreasing, The proporiic

By arrengenent with the Regisirer-Gezerels for Dngplend asd Wales exd for Scetland, copies of

.
glsc reczrirg & thorazic tuscur has also iz both sexes, cootizued to increase d..s;r:-::.;-.._-s ely

the tztel nu=rer so thet :.::"::.‘.1}' cver 50 rer cent cf meles dyang wath estestscis presezt khve plen
& necplasz., Even when vievel sgeinst the steeldily rising incidente of licg cencer ir tie por.ietica

as a vhole, there seexs little doutt that this {ncrease is a reel one.

SESSITN 5, PATER 7
NEGPLASTA AMCHG INSULATION WIRXERS IN THE WUNITED STATZS WITH
SPECIAL PEFLRINCL TO INTRA-ASTOMIIAL NECFLAS
by
E. C, Hemmend, I, J. Selfkoff an? J. Churg
The Mcuct Sinaf Hospital, New York, N. Y.

: €z concern 1,522 mecters ¢f the New Yerk ._-‘.npoli’.a:: area Locals
of :.?.e Astestos 'n‘, vers Urion (I.ALH.F.Y. & AW., A.F.L.-C.7.C.) and hee dipcivied eve ery zer vne ves
a cexber of these locels on Decezber 31, 1942 (632) or wko Joiced tc Decezbher 31, 1552 {530).

"1 l'J
IH
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BITLOCGITAL EFFECTS OF ASTECTOS SECZIJN 5, FARIN 7T
' (eznsiz_ ez,

Detailed ocoupetiznel and perscral datm were obtalzed fros 1,227 cen {of the 1,25% vic vere £ -ve sn
JenueTy 1, 1953) who vere exe—:ned., Union records were ave’:e-.e for sizm:lar Belyzls for 4hise zes
whe vere :’.eaﬂ {e6~) or who failed 10 appear for exazinatiop {1:1). L3 zez Xave died gicoe the crset
of the stuéy,

We ‘ave Freviously dezonsirated, using age-spezific death ratec {n a prospeciive study of 255
consecutive deaths m=cng this group ¢f mez 1803-13%2, thas totel desths vere insrepsed {ctserves 2¢5,
exyectel 20L) as were deaths caused by cencer of luzg end pleura (observed L5, expected T) and sio-
zachk exd celon {observed £9, expected 10),

We pov rerert an anelysis of the 307 comsecutive deathe azorg these ipsulatioc workers Jasuary
1) 19"3"”-4‘-15:' 30 19‘-"’0

307 CONSECUIIVE DEATHS AMCHG 1,522 ASZIST TIOK WCRYERS 15L3-64

(26%)
10.3.62 TR

Cancer of the luzg . L2 53 .
G.I. Ceacer 30 35

Escphagus 1 0

Stocach n 2

Colon-Fectus 18 3
Mesothelicrma, Fleura 3 . 1l L
Mescihelicrme, peritomesc 2 3 N 5
Otrer nesrlaszs 20 7 27

Rladder 3 Y

Geaerelized S 2

Croesharyzx 1 2

Yeck 3 0

Peacreas 1 b1
hsbegtner s . Y2 5 17
Plzsnery infection 7 0 7
Puinenary tuterculosis & .0 L
Cerdicvasc.er 1L b .
All otker causes Lo 1 hl

oL %3 .17

We have bees particularly izterested ir azelysis of those depshs due to intre-etdszioel neo-
ple =s (C.I, trecy azd re.;w.e'.':.}. for & variety cf reas:ns, accuracy of dlegnesis of such red-
Fileszs is often insecure. Iz 2/5 of the LG su-h deatks sralycis of all evelleile dats ghceed the
&lefnosis 10 be presuzptive ozly; this was es*e::a‘_ly true of stezach cancer (2 of 13) end peneral-
3zed atizzizal cencer (€ ¢f 7). Therefore, it is possible that peritooeal cesothelicma tey be even
nere ccrtin U.es the,5 of 307 deetkxs recordea.

In add:ticn to the necyles:a a:::,':g the recorded deeths, trere are 3 zmen mlive with khewn peo-
Freszs (1 lung cancer, 1 pleural an2 1 peritcnes’ cescinelicrz) as vell as coe grperently cured of
tongee cencer, oce cf cescer of the colcn, end three following successful resectios of lccalized
lung cancer found 1o this survey. . )

ii"l "

SE2SI0N 5, PASER B

CORORT AMALYSIS OF CMANGES IN TUTITENCE OF BAONSEIAL CARTIICMA
. IN A TEXTILE ASEISTOS FACTCRY
Ty

E"e s Asbestios Co. Ltd., Sochdale, Exnglani, and

e
S‘ istical Resesrchk Un. , lezédzz, "x:.,_-.-e.:i

Ar essociation betveen astestos dust ishelmtios and pul onary fidbrosis vas first reccrded in
Grest Britein at the turn of the cectury, but until furiher cases were rejeried 20 years later mo
officted actizn vas taxens ob preventioc. A fu rvey of the asbestos ladusiry Ic Great Britein was
carried oul by mezlers of the Facicry Departzezt of the Hocme Office im 1325-23 azd & Report leid
befsre Ferlierest in 15930. In a sazple of 363 workers pulzczary fibrosis wes feund i greatest pro-
pertion in those ezployed for 20 years exd upwerds. T.ese vorkers vere principally ecpicyed in the
asbesios texiile ind..s-. .

Foliowing the subzission of this Repcrt to FParlimzert Regulatizos were irresed {n 19531 ip order
to reduce d..s’ e::.iss‘or: ie =enufacturing processes. AsTenceresis vere also inseituted for redical
exazinations ol nev eptreats t¢ the indusiry e=: | _riodlc exe—inaticss thereelter, orkers fourl to
be suffering froz disebility due to Pwlzroary :‘itro 15 recelveld cocpeaselion and Ingat be puspesded
froc Turther ezgicyment ir the industry, CJorcners vere icsiructed to 1ozuire 4nto the causes of dest
of wcrkers in the agtestos fodusiry wvic had becn susjenied for disabllity or who vere likely to have
bees affected ty thelr e:.'.:pl..‘...e:‘.. l\e-"'*ﬂsicr vere perfirted 1z mest of these ceses and material for
stuly therety mccuz.leted, In & zortelity study of the worrers in one facteory, excess -crieloity
amcorg woarrzers employed for 2O veers and upear c‘... was cbserved. Lung €8ICET 20 BESUCIEVLOL waibk Astese
tosis was respocsitie for a corcideradle proportion of this excess. A study of & group of workzers
fror the sase factery, exposel since the reg:lations, shows & reduction in mor ljty rete vithout
excess of lung cencer. © psed
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_BICLCGICAL EFTECTS OF ASZRITT o

0% 5, PAFE: 5

e
1

TULMGHARY NECPLASIA AMINZ DRESTEN ASBESTCS WORIER
by
G. Jacot, Krazkezhsus Lezinsirsbe, Karl Merx Stadt, G.D.R., and
i, Aospesh, Ineiitute of Occupsticonal Hemlik, Dresdexn, C.D.R.

In the district of the “"Sildkcseerhebuzgsstelle Dresdea” 2,645 persons (1124 wozen, 1520 cea)
vho are or Lave bees expcsed tc estesics dust are at present under medicel observation,

At pr:“‘-"" L5 cases of msbesinsis of verying degree are registered; in additiosn, 26 cases
guspectes of this disease are elsc usler observetion.

152 of those yerscos who vere under redicel cooirel have died; dn 121 cases the cause of dea'l
cculé te estertafzed,

~2ne theose pe-sonc i1) of asbestcsis, ripht-beert-failure vas tre celn ceuse of desth, Azczg
aspestos workers only relpsively few ceses cf lung cancer have beep observel t the presezt,
A survey of the positively escertained cauces of depth is given wvit th speciel referezce LI Leo-

L)
rlasie ¢f the respirsicry iract, the pleurs, the periteneu~ end tuzcrs cf other ereas (g2ssre-
intestinzd trazt 8.0. )

~te shevnpteristics of lung cancer mnd the sercsal tuzcrs found ia the Dresdex autcypsies ere
5ive~ Tete is given ccocerming the tlize of exposure to dust lgtent pericd, sex, age, lusg-ioste
Jeewlizgticn, histelogy &.0.

Cc rarisIn 15 zade beiween lung cancer azIidg the testos werkers and that of the tctel
ticn, Discrepancles betweez our data snd that i oth put.icaticcs on the saze pubject are pc:n:ed
out ané crzeilered,

Per<iculer observatiohs as to the guestion of the accu—ileted occurrences of plewrs zesztielisz
in the surrcuréicss of the Dresdez asbesios works ere presecteds

,
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¥E RTLATICHSHEIF OF IPCSURE TO ASIZSTCS AND PLEURAL
)“" YG'U-\.ILV IN ZTIFAST
by
P. €. Elzes exd O, L. Wale
Queen's Uriversity, Beifest, Nerihern Ireland

tog the past 1% yeers L2 ceses of pleural mescthelicza have been proved in Belfast derived

ﬁ'ctz a :ctu.l Fepeletico ¢f about 3/h =mitlicz, A positive Lisicry of expesire o astestos Bt woriz

ized 4in 32 of the ceses ch_; red vith orly § of L2 —atcred contrels, Ashes‘-s bedies were

fouzd in the lurzs of BE% ¢f pesiests with mesothelioza of the rleure 20% cof putierts with carcizize
of the tronchus. pod in 2C,5% of petiests dying cf ocoereligment d_isease. The ﬁ-e‘.‘e..cy of finlizg
best cs bo2ies in the lurg is higrer (27F) in mer eyizg of pone-meligsest diseese Detieex S ezd €3
veers cf ege who went inte indusiry betweez 1905 asd 1315 ther in the SC-53 mge group, whe st "'.eﬂ

werz besveen 135 end 1025, Fetweez 1GI€ and 19”? over 1,000 tons a year of “beiler cerpesizien” wes

*/iote Zelfest cy.,,ared with €00 tors e yeeT at cther tizes., Inperts of other ferzs of estesgtils cca~

rairirg materials (rav and mecufectured) receined et betveen 50 end 200 tons urtil 1636 azd since
thes has risen to over 1,700 tons yer yeer it 1960,

Trere is nc evidence of lervircrrertal! exposure froz the industries using esbestos i Del ras.
byt a positive histery cf exposure css czly be otteined for Liree-guerters of the pe.;e::‘.s whe die
vithk mshesses Titres lp the lungs. The latest pericd for the developzect of pleirel Ze 1gTsancy
after expcsure zey be up to 40 yeers so that iscreacsing pmvers of ceses mrisirg fron exposure which

es elrenly occurred can be expecied for mazy yeers to ofm
sizported e

EESSION 5, PAFIR 11
ASSOCIATION OF PULMONARY NECPLAZMS WITE ASPESIOS
BDPOSURE IN NCRTEERN ITALY
by
E, C. Wgliani, Uotversity cf Milez, Milan, Ilely, '
G. Motiura, T.)...J.VC"S‘..'} of Turin, Turin, Italy, and
P, Mareszana, Netionel Ingtizute of Occupaticnal Disesses, lonbardy, Italy

-

{fvsiract pot received)

SESSICN 6, PAYIR 1
EPIDEMICLAGY OF DITFVIT MESOTHEILIAY TUIMGURS: EVIIENTE OF Al
ASSOCIATION FROM STUITES IN SCUTE AFRICA AND THE UNITED KINGIOM
by
J. C. Wegoer
M.R.C. Poeuzoconissis Resenrch Undt, Glancrgan, Wales
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3ICICITAL ZFFZOTS OF ASEISTOS QEISITH €, PrFTm oL
(ceanizues)

weligrancy is nov generelly mcceptel. VMore

2 tnzidente ef ple_rel und reriicnesl nezne

A

An essocisticn betweern asbesicsie and pulncnary meld
Tecent Invesiligeiions have showvn that tlere lg an incresce rer
the.lczes occurring ip pecrle occupaticnelly or ecvironzestelly, exptsed ¢¢ astesios dust. 1In sioc
of these ceses, the exposure has been extrezely slight, end not sufficient to produse the nsvilcplizal
features o ssbesiosis. The only patrncizgical evidente cf exposure has been the presence of atiesiss
brdaes or fibres 1o the air epaces, In Scuth ATrice cere ther 100 seeeg of tiic u;::.: have beez
confirzed histologicelly., Nearly sll these TETerTTOWEUTIL ol ned 1o < OuE_ 8ILriild Zirang urea. Tne
epjerity of these Pe"“""“é’e : °::1‘Ve‘ in tle nstegics mpnTiriuring induar . Chesicsl dpvesii-
ga::ons “TavE BncvT that orls conteining carcincgealce hydrocarbons sre presest natarsily in this pev-
ticler ~_ge c’ asbesics,
the .u,;de“-c of cilffuse zescshelicoer associeted wi

L expesure to ashestos 2
'a"r-es, w2i heve re
5 ¥

~

b3 Thoracic s;:Ee:V wnite end Let
s have beeu syrroached and en astespy is belr
¢en erxzoseld 1o asbesics dust, The investigetion ie cnly
*

1
e
e

ases heve been discevered iag Eritelin as were observed in Souzth Africa. Details ¢f thece Iritish
irvesiigatlcns will be given 1o the perers that follew, an 1t will be peen thet &s ir Sc.il Africa,
the agsftlatiop 1s meinly belween gstestos exposure a:d zescthelicres, and asbestosis is often not
e ser¥ed feeture of thest Ceses. s

g
o dvFea [}

———— T

'

£317n AFTH 2
EPIDENICIOGY OF MESOT:ZLIAL TUMOLVRS INW THE LONLON ARZA
vy
Mriel 1, hewhousge
London Schocl ¢f Eygiece and Trcpicel Medicine, londcr, Ergiaend

gToups of petients whe heve atiezded B large tospitel ip the Eest End of lonicn neve teer
IC eterzine thelr exzoswure tC &8STL5L05,

Tirst ccosisted of 53 patliezts in whoz the dissncsis ¢

r bty ti:;sy. Ic &2l ®ut 7, pest occupaticnel end ize

ke tuzmcur vas periicresd ik crigip, fn £2 pleurs, TN

iC ¢of the series diel tefore 1550, 5%5% of tze zeles end

+ The dcterval betveen firs: exycs.re end fevelcpzmens

ears (zeen 37 years).

cond group ceosisted of 76 retiests of the saxe hospitel, matched by sex and dste cf
tncse trated ip the first series,

c hise sulTericg frox zescineliczete had been eypcsed :c astesics, as copered 3o 21.8%
r TOuUF. Three =ain tyTes of exposire wers rect

[T Y14
wi

zZiril 2 zed: wcrk i fe:::ri s marufessiring
texziles, 1Akulaticg caterie’s end other producls; eT;Loysedit &b lmgsers or insuieters, esd
*C dust brom 5N~ tcze ty relatives tc*::te with esbesics. 18 of those e_~L,VeA 1z fastcry
ftur whese relatives were wory L astesigs vere e:;l:»e. at coe facicry. Tois fazucry
1812 eni was, until recent years, a lLeevy user of crocidclite; all thcse “hose reccris

ireced woerked witk this type cf metesios, )

£ the 3€ patients witk oescthelicmste, with nc posizive occupstiope) Lisusry end ne relatives
heome whe werked with asbestos, toere vere 12 who lived withiz helf a mile ¢f ez astesics

5 €7 the corirol geries elsc lived Lo the se=e srea. The &ifferecce .t the prepertion of

in toe two series {5 sretisticelly sigrificent,

e

ESSICK 6, PAFER 3
CRITERIA FOR THEE IZIASNCSIS CF DIFFUSE MESOTHEELIAL TUMOURS

E

W.T.E. M .\.a;b"ey
Queen's Uziversity, %elfas:, Norikerz Irelsnd
.

The criterie fcr the disgrosis of diffuse mesothelirl tuzcur are at presest i—precise azd the
security cf the dimgnosis ofien dejesds oore cn the degree of certeirty with which metestatic tazour
cat be excluled than ¢n any specific gualiity of the mescthelicma,

The gross sprearacces of the diffuse gesctheliczs are pet epecific. It 1s uncorzon, hovever,
for mevestetie cercincme to duplicate the extersive gheei-like sercsel aRfilirstics whiek is ese
pecielly cleracteristic of the & ffuse plewral zesothelicza,

The €illise zmescinelisre pocve rezurrgete pirucsural veristico histcizoically., The cest sreciflic
structire 1= & cixed one resezbiing that of a curcincsarciza, The czz-sr’y chserved well differes-

tiated tubulo-rerillery or tubular patters io viich the cells are eubcide) cr flaiteced 15 alsc un-
dikely tc be ccnfised vith rcetastatic tucour. fcrz clcesely reseztling that of a sri

a

is higily srecific 1f the grovilh 45 kmown tc be diffuse. Severa® ctilher tyyes cf 62
the presenate of clefis lined by tumour cells and the crszositice ¢f s2litery srlers

3]

. < LI P
e D e

cdlo-cell serccoa

ul ceuls in th

4\ A
interstices of dense cclleren are elso thought to be highly ddstinciive. The diegnostic value of
ecy of these patterzs is greatly erlenced Lf they are associated witk oce anciher., It must be

“29- .
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BIZLOGITAL EFTLITS OF ASzZ:iTC &

SII0N €, FAFER 3
. (coziizued}
reccgrized thet pire cilervise acceptatle mesctbeliomas ave Metelogleally 1-¢ipting .t shebie frox

other zelicnmant grovihs,
I7 the ddwgnesis of Qiffupe mesothelioma 46 10 be accepiel without reservaticr tuo zsae criteri
o 14 be satisfied. 1. A tnerough autepey should have excluded elterctative sources of Lumour cr
neve pinpointed asy extira-sercsal site vhere there i¢ the leest gusricica of a prizery pecplesz.

2, The micrcesecpic strutture ¢f the tumour should be consistent with & rescihelisl derive=:orn and
percit ceriain differextiation from tuzours arising in asy tissue or crpan whiok mip ht have Yertzured
& prizery pecplmsz grossly. Ancther less rigorous requirerent is that the beravacur of the g,.-.:'.
sbc*"" conforT vithin reesonable limits with that of previcusly prover exe=;les and in particiler

show & ¢lear-cut fredilection to spreed along the serosel zecirene,

R

Z=rzitn €, PAFIR &
EISTCLOGICAL CHMARASTERISTICS OF MESCTHELICMA ASSCGCIATID WITH ASHESIUS ‘
by

J. Crurg, The Mount Sinsi Fespital, New York, K. Y.,
5. Moclten, Middlesex Geserel Hospizal, New Brusswick, N. Y., and
5, Resen, Arzed Forces Iastituve of Fatholegy, wWashicgicn, D. C.

{Abstrect not receivea)

SESSICH 6, PATIS

, MESOTIELIIAL TUMIRS IN SCUTE AFFICZA: PATHCLOGY AD
DXFLFIMENTAL PATEDLOGY
by
sn Websier
Poeucccericsis Reseerch Uzit, Johamnesburg, South Africa

The pa...c..ou ef tuscrs affectizg th ;‘-....r& ecd yperiicze.s 1o Scuth Africe is cesericed, One
hurndred g=d =weniy-nine such tuzcre heve teern 2diasncsed as mesoihelizrata and these ceses eve revwewed.
Zgoiy-tne ¢ the Uusirs were Giagmosed ag Bussestive ©F mescilelicza ¢b the exemcrser of a Toetrel
ticpsy sperizmen. These results as vell ms the exfoliative cytilogical findizgs are correlate? with
the fizel disczcslis of the patient,

The relaticnship of scze cf trese tuwcrs to pleursl plazues is exggessed,

The d.is.tri‘cutlc-r. el such tizirs iz the ,a:l-.“cb- cel specirzens froz twe tuterculosic hespitals,
theratic surgicel units ecd the Miners' Medicsl Bureeu shovws that the majrrity of the patierts teve

bees associeteld witn tze teriherz 3

+ o 1Al

,1

of the Cape Privince. The irncidezce ¢f zmeligment sunors of
the luzgs in patiedts from the different astesics areas of Sout: Africa is given,
rinal exyerizents ipcluliigp th

these in \:'.".:.::. estesics was tnceulated izirerlieurelly mre descrided.
In e few ¢l <hese, tumcrs rese_..-i:,: zescthelicze tave developed but suck twu=ors heve not beexn
founl in enicels expcskl 10 an astessos dusi cloud.

A BIOPSY SERIES O:-' PISCTZEIIOMATA AD ATTEMPTS TO IDENT LT
ASZEETCS WITEIN SCME OF TEE TUNLLRS
vy
D. O'B, Fcurihene
lopdon Hospita® Medicsl School, londer, Enzlezd

SESSICH 6, PAFER 6

(fbstract rot received)

SESSION 6, PAFIR 7
PLEVFAL MESCTEELIAL TUMOURS AND EXPOSUFE TO ASBESTSS TUST .
ty
W, Glyn Oven
Broadgreen Hespitel, Iiverpocl, Exngland

Az atierpt o dezcosirete associaticn between astestios exposure and 2:ffuse mescihelioza vas
rede by stuly of recsrded sacples of zescttelicne in the Merseyside ares of Nirth west Inplezd.

Trirty ceses vere ccnsidered., A)l ra2d madigmunt disesse of the plewra. Reviev cf cliniz
histcries end ﬂ'.".:p%‘ reccrds wes follcved by reassesrzent of hislclogicel zateriel. Diescosis of
pesothelicne was ouly accerted vhere Lsho‘ogica_. erprurences vere Lnought to be characteristic,

Shesd
Evidesce of asbesios exyiEre vas sought by ricroscepic exarizaticn of tissue for esbestos

cr lung
bodies and bty ocooupaticoal hisgscries obta_.,e\. froz patients or thelr relatives.
Fes.lvs: Severteern cmses were sslected as true extzyples cf daffuge cesothellc
1 pryaitnvel )e Oiher Glegnoses iunclude seccoiery carcinize (7), Titrosarcs=a (3)
Evidence cf astesios exposce vas obteined in 14 (E2%) of the 17 mesorbelioma

the other 13 patiesnts was kmcwo to lave Lesdied asbesios,

ca (16 pleurel,
a~d uozertmare (3},
cases, None of

~20 /6 6



BICLOGIZAL EFFECTS OF ASEEZTOS ' SESCI0N 6, PAPER 7

. (cortioaed)
g §o Tuspe Tissue: Asbestos bodies were scanty ip rearly al) pusitive spec.zens. Ihey
2 zcre esclly 1n szears of lung Juice, No esbes:izc bedies vere sesn withip turour tiesue,
Pulzonery fitrosis ves minimel (nc pstient had been considered tc have “pilonery asbestosis”).
Occuvesicnel Higtcries (17 mesc-helicza cases): Of those giviog history of asbesios expos.Jre,
S were iagscrs expicyel by firms of insulaticn ezgizeers esd 2 were beiler cakers {shipebuilding ).
Tvo patients eployed by packvere wenufasturers heslied ¢4 sacks vhich hed coptained msbestos., Ouly
2 patients ke veorked 1p asbesics factories. One patieci geve bistory of close epvircozestel expisare,
heving vorkeld ip the offices of concrete menuflbcturers using ssbestos cexent,
Five gave incorclusive histories. Asbestos bodies were preseat in the luzgs of tvo of these,
Tach cf the other 3 patients hed worke2 i pleces where they ney have hernlled asbesics dut there vas
no direct ev=dence (1 beiler maxer, 1 ship rerelrers' apprextice, 1 dock railvay latourer)
Genere Infor—a~isn: Sixteea cut of 17 mescihelicze petx nts heve died, Average age ves 58

years, GLnere vere .c zez and 5 wezez. lengih of exposure rezred from 5 to 43 yeers. Snortest -
&

incervel frcn first exposcre to develspzest of tusowr vas 13 yesrs. Intervel froz end of exposure
to develsyzent of Tuscur Irem & few acoths to LO yesers.
Yo attezyt wes msde to sscerisin types of esbestos Tidre used end pe spproack wes zade Lo
industrial firms cr other e—pioyers. ’
yoan

ey

SESSION 7, PAFER 1
TRENDS IN THE EEALTH OF THE ASEESTOS WORIER
by
Kenneth W. Smith
Johas-Manville Corpcratioz, Mezville, K. J.

Whee 45 an "ashessos vorker"? Az eitezpt is zsfe to define the type of worg viaich would pro-
perly classify ec asbestis worker. Daptsare tC e iTiplie wC%it Guets is discussed,

There gre trree meir tupes ©f esbestos fiters in cczmerclel use today. They ave ciflerent
Fhysically acd chemicelly, end produce disesse entizies which gre different chexizally and raiio-
Lsgically, Werkers in meny paris cf the vorld are expesed %o one or anciher tyje of asbesios fiber,
€re:ld the hesl:iln exyeriezce of B group using only chrysciile be coczured with that of a groop using
erly e=csite cor croeadclive?

The izperwance of the gecgraphical location of the askestos dfposit 6 irportant. Are other

sace0rz sucn a5 Chrite, hickel, rsdloactivity, e€i€., assocliated vitlh soce deposits ani oot others
izpirenit

Prpoiniicn characteristics are ¢istussed. Discese incidence in o sietle, faclated population
i1s cerpered with thet cf an urban flcatizg populstlion.

The associetion. 7 other diseases viik the presesce of the asbestos riber is dlscussed, Should
there be an sssociation of a perticuler disease with the asbestos fiver vhes there 45 Do esbestotil
fitrosis present? s

2]

- PROZIEVS AND FERCF S
THE SERLELAE OF DXFOSURE 10 ASAE
by
J, C. Wegner
Poneunoconiosis Reseerch Unit, Glamorgan, wales

SESSION T, PAPER 2

(4]

705 DUST

e seguelse of expcsure to asbesios dust {pclude the izhelstion of the fitres, their dercele
tior ezd the resulis of their subseguent retezticn, Duripg tids conference & cuzter of these fexiTTs
have been ciarified, and those problens most urgeotly requiring investigetion defined. In this paper
scze of the salient festures are su——arized mod certain facets 11lustresed, asd sspects in need of
further inves:igation erphesized,

Logicel ewp.ensticps have beez glven for the rreseace of long asbestos fitres in the emaller
elr spaces, DPxperizeztal evidesce has been given to show that there 45 s diflerence ip the retestion
of various types of asbestos. The forzmatioo of tie esbestos body has been depcribed and the pignie
ficence of these bodles and fitres in spui:x sssessed. Tae anatomical site et which the les.ons of
asbestosis origipate has been defined end the progressica of the digeese dezcnsireted So exjerizent
ari=els. The veristion of the effect of dxfferent forms of asbesto: fitre 15 =ost clearly illustrated
in the nonkey and the rebtit. The previous concepts of the slgm:Ticant pmriicle size, and the solu-
bility of the respirable dust, have beec serious’, challezged, Hovever, the exect mechac:iexs of the
pathegenesis of the discase is s1ill unimoez pnd the migratiot of asbestos {ibres includng the
wltra-icreszopic from the respiratory tract reguires mick fwiher study.

The malignent negplasms sssociated vith exposire o asbestos dust have been discussed. Om
current evidence, the earlier view that carcintzsta of the lung occur in ceses vith 8 gigniflic
deiree of asbesiosis is fully svpjerted, but infcrmation 16 $till reguired to confirm thet ile
Do correlation betueen exLGEUre Der se oG thesc TUmDUrss MoTe infoimetion 15 wccded oo the e
tion of these tumours with A1fferent types of fibre. Mesctbeliczss of the pleura end periticie;

-21- .
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BICLOGITAL EFFZCTS OF ASEESI0S

SESSION 7, PAFIR

conticued
to b? a.ss::iated vilk exposure to crocidolite dust, hovever there are scoe cases o:(‘ these t'.‘.'?_w:e iz
vhich there is evidence tc s.ziers the icplicstian of clrysotile and anthophyllite, Therefore,
there s a rezl need for cozrerative surveys in all the asbesios producing aress. In additisp, 8
suggestion tas beer rede irmt tuzcuve of the gastro-intestinal trsce cay be & further sequela of
esbesios dust exposure end evideace of this, ead other zelignencies, should be sought.

Intracpleurel izoeculetiozs in experizentsl a-izels have shown thst crocidolite, azosite, chryso-
tile and ever silica, can produce piewral mescthelicras, The high incidezce in these experizesnial
condiiiozs cat be exzleinel ir pert by the site of depcsition end the blgh dceege used, The signifi-
cenze in these tuzsurs of the cils nature’ly edsorded onto the crocidolite fibres i beins acsessed,
It Les vecoze obvicus thst ir this wirk, mnd ic the icvestiraticn of the biclcplica) effezis cf astes-
tos Zisell, there is a zeed for a Scint effort by the experizeztal biologist, cineraicgist, acd

chessst, : -

FACZLZVS ANXD FERSFZITIVES:
TPZ CHANGING HAZAFTS OF EXFCSUFE 70 ASEZSTOS DUST
. ty
J. €. Gilisen !
M.R.C. Pmneumoconiosis Reseerch Unit, Gle=crpan, Weles

SES5I0H 7, PArER

we Morrey first suzgested that hesvy exposure to astesios dust could produce feteld

e ISTLET ~L, of cne could neve prelicted that the d&versity of its effessis 1o zam voull Te 55

grezs B 3Ty scme €0 yeers later a whcle conferecce devoted to the sutjest,
c! £ ratterz cf harzrds of expisure tc asbesics cust has featwres in com—=3 wvi<k oiher

cdustrizl éisezse:, Great ioprovesenss o dce ares - the result of vigoreus zozirel sctisn by
€ogiresrs - procesiing sizultenesiely with ao extezsicn of the herterds elsewhere as nev uses of the
ceterizl ere Giszsversl. Tre lazz-d: of fibrosis fcr the eshesios textile werrer s7zez tc te zucn
less but ine insletion worrers are often net efeguately protected. Do other groups ©f Workers ex-
rzsed iz the newer uses ¢f the zzterial need closer inspecticn?

The progmcsis, onte e delinite diegnssis of astestosis has beer made, is poor, (an never meinsds
¢f funciionel exelysis of the lungs provide the ceans of detecting abuormelity iz the individuel or
i

ever in the greup, s0 thet action ces be teXen In tize to prevent further decage before & progressive
diseese hes beexn estallshed? There i: a most striking cozirast betveen the detailed guentitative
krovlelge oocv evelletle ghout the zmaturel histcry of ecalvorkers' pneunoconiosis which cer be used ir
preveniiczn a=d the stsence of such infzrmation in esbestosis., Wil) prospective studies of esbestos
vorcers be eetablished Lo remedy this?

The strixing'teatire of tnis ccnference is the pev evidence showing that not caly is there a
hgh risk of bronchael cercineza in those with asbestcsis but that other types of ti=our occur iz the
lazgs end elsevhere in those exposed te the dust, acd that these tumc.rs develcp i the ersezce of
asoestosie in tre lurge ez stoetimes after a sza'l exzesire but alveys vith e lozg or very leng
delay. Tte evidesce irn zan indlicates that the type of Tibtre to vhich the indiviéuel is exposed -

8 iirg neglected aspect of this whole problen - 15 of great isportance in the develsprens of these
tuzncurs,

The changing petterz cf hazard cen be swonrized thus., In the early deys cen working in uceon-
trrlled ceoditlions deveicped asbestosigs witlic & fev years and died young often of its complicerions,
Freszinie or tutercilosis, As Tactory conditions sltered and the control asd treetzect of tuberculcsis

& yprezozia izproved, the comsel of the disesse ves delayed eod the late effects of fibrosis, such
as brenziiectasis, brenchitis end cor pulcorele were more comon.  Still mcre recently the wvorkers
who heve develzped orly mtderste degrees cf esbestosis have survived long ecough to develcp the
ecsceiated brencniel certincza, In addition, and usexpectedly, ve are at this tize seeizg the late
ellects of exzosure to certaip types of ssbestos {occesionally ozly enviroc=eztal) wnich wvere ipsuf-
Ticient to yr:ilice ayprecietle lurg fitrosis but hsve after & delpy of 40 or more years led nte ceso-
Thaeliel tuziurs in the pleura and elsevhere,

These ceses date Trom the tize wher the {ndusiry vas a szail fraction of its presect size, ard
heir discovery exphasizes the need to elirinate all unnecessary exposure 1o asbestcs dust 1o the
re. Bl even if tiis was achieved at ooce we ray exticipate an ineressed ipcidence of tumcar
expisares uring werld wWer IT, vhen dust contrel ves inevitably less gocd.
There is 8z urgezt peed 4o npeasare guemtitatively the zaszitude of the risk for Aifferent types
ibre sc that if the risk 1s very different, es sppears probeble, the safest —ateriel cax be used
he future, gy
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Tre Acslezy's E4itorial Division has alrealy zalled out notites 0
the serior .t:o“s listed in the progra=z for tnis corfereace irforcing
ther of the deall the sitzission of -aern.scripis 1o be putlishel
in the conference amoncsraph; eenidr avihors wino ¢12 not receive such a

notite, or vho will have problezs oeeting thre announcel dealline, are
apsked to contact the Elitor at the Acale=y btuildirgz. Included vaih this
edvance rotice vere a set of Ins<iructions to Autrors and & special an-
rouncezent regariing 6ize of rmanusceripts and exira charges to eauthors,
It tay be helpll, however, o br‘nh out at this timesthe folloving
points regarding the preparation of manuscripts:

Manuscripes, Manuseripts should be typewritten on white bord faje
doutls sraceld toriickdul - - references, Fioure caztions, 7
notes, ett, Subzat only the or;sir.al COEY
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Refersrces, All references listed =ust be clted in the text, Refer-
ences car, be sei up either nmericeily or alprabetically (see the Acalezy's
Ingeractions to Authers for fustler deta:ls).: I tne nizericel pystiel is
use?, veferences must be cited in the texi in astending nimericel order,
reference # 1 being tne first reference cited, etc.

Art Work. 1If possitle, please avoid subzitiing over-sized tavles or
412ustrations. For execple, proisgraphs (or oiner artwsrk) trai are can-
slderatly larger than the usual 8% x 11" gize zust be 80 drestically re-

duced to fit our page size as to often elimirnate & good deal of detail.
Rezecber t00 that vords, nucbers or letters vithin any Figure f1lustra-
tion should be large enough so that 1F reduction is necessary, such vords,
pinbers or letters will still be legitle.

Yote to Foreism Auttors. AJl materiel, except references %o foreizm
putlications, =5t be :n Znglish. Thnls requirezent includes telle ’:"ns
and column headings and any interior inforrvation within a Figwe illusira-
tien.

Authors who st eny tize have any questiione re

ceriing the precara-
tion of their canuscripts snould feel free to tpntact the Zditor at the

Academy.




