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B1OLOGICAL EFFECTS OF ASBESTOS EESSION 1, PAPIR 1

THE GEOLOGY, OCCURRINCES AT MAJOR USES OF ASELSTOS

by
X. ¥, Eerdry
Canadias Johns-Manville, 1td., Asbestos, Quebec

The miperal asbestos may be divided into tvo broad groups of fibrous silicstes of varying con-
position, narely pyroxenes including chrysotile, and amphidoles including crocidolite, amosite,
trerclite, sctinolite and anthophyllite. The host rock for chrysotile is serpentine vhich 15 an

alteration product of ultrabasic rock types such as dunite or peridotite or the alteration of magne-
siuc rich limestone.

Crocjdolites and acosites occur in metanorphosed siliceous ferruginous sedioests
richk in iron and silica, termed banded ironstopes. Trexolite and anthophyllite occur 4n crystallioe
sckists, limestones and magpesiuxz lizestones. Concentrations of tbese minerals are found vhere struce
tural deformstion of the host rocks bas takes place.

Totsl anoual vorld production of asbestos exceeds 3 million tons, valued At approximately 3C0
millioz dollars. In brosd terminology ssbestos occurrences are present in most countries of the
vorld, Hovever, spproximately 85% of the rost important cormercisl varieties, thrysotile, crocido-
lite and azosite are produced in Canada, Russia, South Africa and Scuthern Khodesia. Approximately
11 countries produce the recairing 15% of the vorld production.

There are literelly bundreds of important uses for asbestos in mapufactured products. 1o mazy
of these asbestos copstitutes ap indispensable ingredient without whick the produce would cease to
exist. The greatest use of asbestos, both chrysotile and crocidolite, {s in the manufacture of as-
bestos ceceat products. These products, manufactured im most countries of the vorld, comsis: of
Pipes, flat and corrugated sheets, shingles, and others. The second largest use of asbestos is ip
the zaoufacture of asphelt and vinyl asbestos floor tile. Additiona) products consumdng large quen-
tities of asbestos include msbestos papers, millboards, roofing felts, brake linings, roof costings,
caulking cocpounss, fillers, textiles and many others.

1o apy language the search for mining, processing, n.(.es and ungé of asbestos represents s Eost
izportant industry in vhich almost every couniry 4o the world is involved 1D coe Oor EOTe Vays.

A

SESSIOR 1, PAPER 2
TEL PEYSICAL ANT MOLECULAR STRUCTURE OF ASBESIOS

by
Richard Gaze
Tbe Cape Asbestos Coxmpany, Ltd., london, England

“Asbestos” 15 the generic pame aprlied to all minerals having fibrous cleavage. A mumber of
different miperals belave in this way but they may be classified in tvo distinct groups:
1. Fibrour Serpentine - The irportant mecber of this groups is CHRYSCTILE or WEITE ASEESTOE, ac
bydratec magoesiuc silicate; chexical formuls 3MgD 25102 2B;0; specific gravity, 2.55. The fibres
may be 2" or more in length dut are usually much shorter. The fines:t fibres have s tubular structure

and are some 150 to LOO A’ic dlameter. Crystal structure; bexagone! silics sheets superimposed
upon & brucite-like layer of octagenal magnesium hydroxide, The sheets are uniformly contorted %0
forz tubes or scrolls.

2.

Acpribole Asbestos - The most irportant members of this group are CROCIDOLITE AND AMDSIZZ.
CROCIDOLITE or BLUE ASEESTOS .- Sodium ferroso-ferric silicate, chemical formula NapC 3Fed

Fep03 BSiOp BoO; specific gravity, 3.37. Fibre length up to 2" or 3" but comzonly such shorter.
Solid fidres, the fipest usually betvees 800 and 1000 A in diazeter. Crocidolite has a distinet
blue color and high resistance to acids and chemicals.

AMDSITE -- Ferrous magnesiuz silicate; chemical formule 1.5Mg0 5.5FeD 8510 Bp0; specific

gravity, 3.45. Fibre length up to 6" or more, altbough shorter grades are comzon. The fibres
are solid, the finest being about 1000 & 4o diameter. Wnitish-favn ip color and baving gocd
acid and chemical resistance.

OTHEF AMPUIBOLES -- Other fibrous amphiboles, Anthophyllite, Tremolite and Actipolite may also

be encountered but are of little coummercial importance in viev of tbe much lover tensile 4
strength of the fidbres. .

Crvstsl Structure of the Amphibcles -~ The crystal structure of the amphidboles 3s dased VE

DArTOvV layers Or 5irips of hexsgonsl silics units interlocked on either side of a strip forred
from an octahedrsl arrangement of cation-oxide units.

: SESSION 1, PAPEZR 3
THE DETECTIOR AND LOCALIZATION OF MINERAL FIELRS IN TISSUE

by
* C. Berkley, J. Churg, V., £. Buith and 1. J. Belikofs
The Mount Sinai Hospital, Kev York, K. Y.
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-& ’ B10:LSICAL EFFECTS OF ASRESTOS EESSIOK 1, PAPER 3
. (continued)
. A pusber of pev technigques are described vhich enable (1) tbe tagging of individual fibers vith
“snvisible” iodividual asbestos fidbers and mineral particulates by electronic sshing of sections.

These techniques vere designed for use (8) in experimental studies in animals to locate individual

fibers in situ shortly after respirstory exposure and (b) in human bicpry or autopsy specimens in the
- absepce of ssbestos bodies.

locatization by electronic sshing has proven highly satirfactery.
{ allov for correlation of fiber location vith histologicsl structures. Studies of the effect of ashing
1

on asbestos bodies are also described. The sdvantages of the concomitant use of phase microscopy vere
deconstrated. .

Tbe results of the fluorochromes experiments raise the question of mechanicsl fixation of parti-
culate carcinogens ip tissue, &s vell as the adsorptiop and concentration of dilute carcinogenic ageuts.

N flucrochrowes if vivo for a period of at least one month and (2) facilitete the detection of othervise
'

Varistions in technical factors

SESSION 1, PAPER 4
IDENTIFICATION OF THE SEVERAL VARIETIES OF ASRESTOS

FIBERS IN BUMAN LUNG "TISSUE
by
A. Vorwald .
Wayne State University, Detroit, Mich.,

{Abstract pot received)

SESSION 1, PAPER 5
SOME OBSERVATIONS ON THE DUST CONTENT AXD COMPOSITION IN LUNGS WITE

ASATETCEIS, MASE DURING WORY. OK COAL MINERS PIZUMOCONIOSIS

by
G. Nsgelschrmies
Safezy ir Mapes Researck Estatlishrest, Sheffield, England
¥

Iz the course of studies, sade at the Sheffield laboratory of S.M.R.I. @uring the last 15 yeers,
of vericus types of lung dust diseases, and gainly of pneumoconiosis of cosl vorkers, & fev cbserva-
tions have been made ou lunge with eshestosis,

After s reviev of the litersture, methods of isolsting and i1dentifying differest types of asbese
tos {chrysotile, crocidolite, amosite) will be discussed,

Results vill be presested for adbout 20 lungs with asbestosis, obiaiped from the Lopndon Poeumo-

\ coniosis Panel, vhich vere studied several years ago. The types of asbestos vhich bad caused the
disease are £ot knovn acd several types ray bave been involved. Preliminary dats will be given for
a tucber of asbestosis lungs vith exposure to single knmown types of asbestos obtaiped from, and
studied in cooperaticn vith the Pneucoconiosis Research Unit of South Africs.

The main tentative conclusion is the folloving: Whereas in tbe pneusoconiosis of coal miners
and it classical silicosis there is op average s clear positive correlation betveen amount of dust
ir the luags end severity of fibrosis, this does not sppess to be the case ip asbestosis. This sug-
gesit that products of dissolution, perhaps polysilicic acid, cause the fibrosis. The data also

suggest that in the lusngs chrysotile is more soluble than crocidolite, and amosite may be less
soluble than crocidolite.
i

SESSION 1, PAFER 6

ASBESTOS DUST DEPOSITION AND RETENTION IN ANIMALS
by
J. V. Skidsore and J. C. Wagner
M.R.C. Poeuroconiosis Research Unit, Glamsrgan, Wales

In previous snical dusting experiments it has been established on histological grounds that there
ves & difference iz the fibrogenic properties of different types of asbestos. Folloving the iptra-
paerel inoculaticp of varieties of asbestos dust and silica iotc rats it hes been shovn that it is
possible to ioduce pleural mesotheliotas vith chrysotile, crocidolite, amosite and silica. The
andunt of dust inoculsted into these anibals vas 20 mg. This appeared, by histological exaripation,
to be greatly in excess of the ezount found ip the majority of human cases of pleural mesotbelioma.

Folloving the experiences of buman cases in South Africa, it vas expected that the mesotbelioomas would
oceur in animals ivoculated vith wrocidolite, In an sttempt to clarify the position a series of
4.sting experiments vere planned.

It vas desiradle, therefore, to produce an experimental method by vhich & knovo azcumt of Qust
could be deposited ip the lungs Of rats by an inhalstion method. In additiom, 1t wes pecessary to nov
vhether the various types of asbestos vere retained and had s similar histologica) Aistribution.

Croups of rsts have been exposed to airborpe dust clouds of chrysotile, crocidolite, anosite or
povdered glass vhich served as & cootrol ipert and insoluble non-fibrous dust. Reasonably constant
and equal veight concentration of 4ust io the aerodynpamic range vhich could reach the pulmopary regians

.
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T PEOLOGICAL EFFECTS OF ASRESTOS EESSIOR 1, PAPER 6

{continued )
of the lung vere maintained for each 8ust cloud. The inhalatiom extepnded over s period of six weeks,

. the rats being exposed for 7 hours & day on § days of eack veek. To cbserve anmy differentia) elirize-
tion rate the rats from each group vere killed 1, 29 and 58 days after the end of exposure, higticlo-
gical sections vere obtaiped from each rst lung and the veight of dust retaiped determinei by refer-
ence to its silice content. The findings of this experizent will De Aiscussed.

b

EESSION 1, PAFER 7
- EXPERDENTAL ASEESTOSIS WITE FOUR TYPES OF FIBKES .

by
J. Wl
. University of Reading, Resding, England

The changes 1o the lungs of LY rats exposed to chrysotile dust have alresly been descrided

(R=it, Mills & Young, J.Path. & Bact. 15, 87.196L). The dust caused focal lesions, ip vhick giant
cells vere prominent, folloved by diffuse fidrosis. Finely Aivided dust vas seen ip the rat lungs
but po asbes:ios bodies. It vas concluded that fine asbestos dust could produce asbestosis in the rat.

Lung changes after exposing 66 guinea Pigs to four types of asbestos sre nov described, chryso-
tile 27, crocidolite 17, amosite 12 and aothophbylite 0.

Duretion of exposure varied from 3 to 78 days. Animals were killed st ﬁtcrnls extenting frox
3 to L20 devs after first exposure to dust,

Tbe same long terx results vere obtained vbetner the
tztal exposure was 3 days or 78 days.

Afier 3 days exposure asbestos dust could be found in the distal ends of alveolar ducts and in
the surroundisg slvecli, asd there vas an exudste of mononuclear cells and multipuclear giant cells
which ver most evident in the terminal brenchioles. Asbestos bodies, i.e. asbestos Tidbres coated
with ap iroa containing materiel, bave been fdentified after 1k days. Thereafter cell exidate extecds
intc alverlar spaces and alveolar valls, geperalized fibrosis follovs and tbere 15 & steady increase
in the size el puder of asbesios bodies.

The dust see= 1D the lungs coosists chiefly of very fipely Aivided particles ani evidence vﬂl
be presezted vhick suggests that these are more active in the production of lung fibrosis thac the
larges parzicles which producte asbestos bodies.

It is extrecely Gifficult to control the spread of ssbestos dust throughout the laboratory and
the guipea pig lung $5 very sensitive to the inhalstiop of small a=ounts of this dust. In spite of
the fact that expericezial ani=sls vere exposed to the dust in sealed cbambers, small azounts of

duse geined access to the exizal roor and ma~y of the untreated guipea pigs developed inters:itial
pneuzoma.
a1

SESSION 1, PAPER B
ELECTRON-MICROSCOFE STUDIES OF ASBESTOSIS IN MAK AND ANIMALS
! vy
Je G. M. Davis
University of Cacbridge, Cezbridge, England

In this paper are reported the results of some electrop-microscope cbservations on tbe effect
o esbestos dust on Cuipes pig and Buzan lung materfal. Io particular the fipe structure of the
asbestos todies found in this material vas exazined, The guinea pigs vere dusted at Realipg Uriver-
sity by the retiod of Bolt aod Young (1560). The buman lung material vas teken as a biopsy Irom 8r
asbestos vorker wvho had beec exposed to ssbestos dust for over tventy years.

Guines pigs trested vith asbestos dust developed several pathological changes inm their lungs.
These included the formation of nodular giant cell lesions, interstitial poeunonis in vhich the
alvedlar valls became infiltrated with dust carrying macrophages and complete lung consolidation and
fitrosis in some. aress.

Gisat cells appeared to be forzed by the aggregstion of dust carrying macrophages and t here 15
evidence to suggest that these macropbages can undergo couversiocn to fibroblasts. Although the se-
quence of events could pot be folloved in one human lung specimen, the sane pashological lesions vere A
present as found in the guinea pig lungs, pamely nodular giant cell lesions, ipterstitial pneuxonia
and lung consclidation.

When asbestos bodies were found in eitber guines pig or buman lungs their coatiog waterial .
usually consisted of fine granuler material that is probably ferritin. This materisl car be deposites
in lsyers of varying dersity, snd occasionally in guinea pigs "the outermost layer exhibits 8 rs.bfous
rather than a graoular structure. Asbestos body segmentation sppesred to be due to two differeat
processes, In one, the segmented appearance resulted froz the upeven deposition of the costing
material in separate globules, and in the other it was produced by the splitting of a previously
smooth cost.
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éIC’LCGICAl EFFEZCTS OF ASEESTOS EESSIOK 1, PAFIF 9

RHEUMATOID FACTOR 1IN SERUM OF IKDIVIDUALS EXPOSID TO ASHESIOS
by
B. Ferpis and E. C. Viglian!, University of Milan, Milan, Italy, and
I. J. Selixoff, The Mount Binai Eospital, New York, K. Y.

{Abstract mot received)

. SESSION 1, PAFLR 1°
OBSERVATIORS OR TEE PATHCGERESIS OF ASEESTOSIS

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

(Abstract not received)

SESSION 2, PAPER 1
ASEESIOSIS IN GREAT ERIZAIN

by .
Jo Lo MeVittie °
Mipistry of Pensions and National Insurance, londoms, England

A vkzle pev litersture relating to asbestos sppeared in Great Britain betveen 1927 ax 1932.
Tre Repcr: ty Merewether and Price in 1930 wvas outstanding and established the occupationzl origit
of artestzsis. It ves made clear tbet the principss safeguard ageinst the 111 effects of asbesics
d.st cz the lurngr vas to be founé ip izproved ventilatiop ani dust suppression. Astestosis becaze
s cc=pezsetstle disease. Initial an? reriodicasl exacizetion of vorkers ip certair schel.iled processes
vere izstitusei end specific instructions vere {ssued regerdipy exhaust ventilaticc, dust prevez:isz,
ezc. Cese fip2ing arises in tvc vays: froc the staiutory periciicsl medical exscinstiops and frot
ersiicezizne for cocpensetion under the Worzmen's Cozpersaticyg acts ssé from spplications for benefit
unGer the Inf:istriel Injuries Act whick supersede the Worksen's Compensstior Acts ic 19%0. Tis 1s
prebatiy the caly scurce of inforzation about the prevelence of asbestosis in the courtry. Tables
gave tne puber of cases diagnosed eacl year since 1931 and a special breakdovm of 248 cases Alsg-
cose. betvesz 1955 arA 1G83. These shov that 16G of these 24€ cases entered tbe industry after 1531.
<€ £av the puroess resulsipg froc pericdical medical exacipations sod froc sprlicatioms. The
clini=el, raiiclcgical ani psthologicel festures of the disense sre descrided and disgpostic criteris

{n2. szted, The effecvs of asbestosis, e.g. disstlement, mortidity, liastility to other pulponary and
sle.rel 2iseese. and zortelaty are discussed.

, Against this bdacezround the value of periodical exaz-
\ 1ngzicns 1s exaziped. B
y ] SESSION 2, PAPER 2
ASEESTOSIS AMONG INSULATION WORKERS IR TEE UNITED STATES

by
I, J. Selikoff, J. Churg, and E. C. Eammond
The Mouzt Sinal Eospital, Newv York, N. Y.

large scale studies of ssbestosis in the past have been restricted to vorkers emploved ip B
asbestze textile factories. This was true both of the impzrtant basic investigstioons of Verevethe: )
1T Creac Eritaic (3¢3 ecy.cyees) and of Dreessen and his collesgues in the United States(5L1 employees).

There have been scattered reporis of pulmonary asbestosis and its complicstions 1o vorkers fx-
posed tc asbestos 1o industries other thac textile, Eovever, the absence of satisfactory ep:.ﬂe:.o-
locice dete hes made it difficult to sassess the risk of such exposure. Yet Such assessrent is
iz;=riazt sipee 4t &8 likely that asbestos textile workers ncv represent only s minority of those
exzssed to asbesios in industry.

Investigations reported bere vere concerped vith 1,522 wmerters of the International Associstion .
of Hest & Frost Insuistors and Asbestos Workers, io the Mev York-Nev Jersey Metropolitan ares, &
unior of jpsulation vorkers. This study included every individual who vas s mezber of this union
Decexber 31, 1942 or who Joined by December 31, 1962. 5
2€. pen vere dead on Jasuary 1, 1963; 43 have dicd since, Each death bas beer studied. 1,85
vere aiive; 1,117 vere exacined (89.97), including 13 of 169 no lopger workirg in the trade and

6i~ of the 1,08 vorking members. Clinical, radi:’ .gical and pulronary functioo exarinpations vere
mode.

1. Frevelence of asbestosis:
oreut of exposure.

Correlazion of radiological abnormelity with lapsed tige from

. < /53
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.. -
- : BIOLOGICAL EFFECTS OF ASEESTOS . EESSIOR 2, PAPER 2
i {eontinued)
RADIOLOGICAL ABNIRVALITY (Asvestosis)
) Time lapsed froz Fuzber {Grade)
onset of Exposure Exaz<ned o 1 2 3
Lo+ (yesss) pi-3Y 7 3 (31 26
_{5.84) (04.2%)
30-39 194 25 iR L9 1B
_12.9%) (87.3%)
20-29 " ™ 2 35 17 L
(27.2) (72.6¢)
10-19 " . 3719 a2 15b 9 [¢]
(55.9%) (LL.1%)
o9 * 36 . 310 35 ) )
— . (89.6¢) (10.4%)
1,117 -
2. Apalysis of 307 consecutive deaths among asbestos insulation workers Jaouary 1, 133 -
Augass 31, 1964,
Carcinome of lung* . 53
Mesothelicca® 9 .
G. 1. Carcinoma* 35 .
Other neoplaszs® 27 2L
Asbestosis 17
ALl other csuses 166
*To be further reported by Dr. Harmond, -
3. Presezce of pulzopary asbestosis on histoiogical examination of lung parcackyzma of 3%
coasecutive insulatior vorkers.
PUIMONARY FIBROSIS
I Nov. [4] 1 2 ;
1. With lung CA/ pleural mesothelicma 16 ° 3 % 9
2. AL other 23 o w0 1 6
39 5] 13 1 15
It s concluded that pulmonary ssbestosis is s significant risk of iosulstion vorkers 1o tbe
United States at this tizme,
Addeniuz: Adeguacy of sample- Total U.S. Memdership, LARFIAW, 1963 ~eeccew=- 1L,803
Total N.Y. - K.J. Mecbership, IAEFIAW, 1963 -- 1,258
Examined 1,17 .
Bowever, these dats 40 not include the following insulation vorkers.
. 1., MNop-unios - izsulation workers.

2. Ma‘ctesinence insulation vorkers.
3. “Spresyed iosulation” workers.

L. Insulsticn work as part of other trades (oil-burmer anl boiler repair, railrosd,
sheet-metsl, laborers, etc.)

5. Insulation vorkers in other unions (longshoremen, sit pbuilding ).

SESSION 2, PAFEF 3
MORTAZITY RATES AMONG ASBESTOS PRODUCTS WORKERS IN THE UNITETL STATES

by
P. Enterline
U. S. Public Bealth Service, Washington, D.C.

(Abstract not received)

SESSIOR 2, PAPER b
SECULAR CBANGES IN ASEESTOSIS IR AR ASBESTOS FACTORY

by
V. J. Sxitber
The Cape Asbestos Cowpany, Ltd., londoen, Englend

A factory ip tbe east end of Lomdon has been manufscturing asbestos products for over 50 years.
Since 1930 vorkers from this factory have been the subject of many independent studies BY various
clinicians and researchers. The clinica) findings reported im four previous pudblications are con-
pared with a series of 26 pev cases presented for the first time in this paper. Ooe of these vas
diagnosed 12 years after the last exposure. Changes in type and length of exposure, in signs and
syzptoms, in diagnostic techniques and in evaluation of pensiozadle disability are noted over the
. . Years since the discase became subject to compensstion.

There has been s stesdy increase in the average number of years of exposure required to produce
certifiadble Aisadility frow 7 years to 17 years.

As some signs and sycptoms considered characteristic by earlier writers bave becoce less ca:a:x;.
_others have gaioed prominence. Search for the classical Xrsy picture has given place o atteopts
A .

5. _‘ 6
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O BIO0GICAL EFFECTS OF ASEESTOS

BRSSION 2, PAPER &
. {cortinued)
deccrsirate sigaificant changes 12 8 chronmological sertes of films., Pulmonary function studies bave
: beccze ap important techaique ip diagnosis and assessmert of Aisatility.

Io & snall group of 10 cases vitk 10 conirols matched for age, sex and length of exposure, the
{ evideace for the influence of pulmonary infection bas proved inconclusive.
The changes in pathology of ssbestosis are noted by comparing tvo series of Post-morten reports <
¢y vorsers {roc the sade factory. In 1549 Wyers published the findings in 115 cases of asbestosis at
deazh. The present series of T) post-mortems since 1957 shovs much less frequency of tuberculosis as
a cocplication but increased occurrence of malignancy of the lungs. Exphysems has becone less comzor. .
Leery salignancy of the pleura and peritopeuz occurs with a freguency unsuspected 1o the easlier
reporis.

The pees age at deatl has risen from 40.8 to $7.3. The aversge durstion of the @isease has

leogibened frox 6. to 10.9 years. The longest interval between 1ast exposure and diagnosis 15 3B
years, one year bdefore post mortex.
o2l

OCCUPATICKAL AND NOR-OCCUPATIONAL EXPOSURES TO ASEESTOS

¥ C. 2,,,, —

National Cancer Institute ; Bethesla, V2.
»

The enormeus rise i the production and 1ndusirial use of asbestos during the past 50 years bas
reszlted inp merkedly videped exposure to asbestos dust for s grestly increased pusber and variety of
-zrRers, Scre of thex, moreover, sustals such contacts ipcidentally either vhen dbeing exployed o P

irioss capacities in operations vhere asbestos products are processed, used, or handled or wben
=zrreing iz plazt areas is vhich an environsental pollution of the air vith ssbestos exists. The barz-
f.: effecte of suck groving exposures tc asbestos during the past tvo decades are reflected pct only
ir. & gToving puzter of repsrts of the ococurrence of asbestosis anl asbestos cancer in s variety of
tsteszoe vorkers, but alsc 13 the fact that suchk reports crigizate froz a rising mucher of couniries
ir. scze cf vhich suck otservations vere zede ouly receatly for':the first time. Inforzation oo the
ga=der ac2 variety of exposel workert and on the occurrence and incidence of asbestosis and of asbes-
<us ceacers azozg thes is most fragoeciary in all countries, especially 4p the United States and
Cauis2a, one being the pripcipal consumer of asbestos and the otber the chief producer of this miperal.
I+ 15 for this Teason that regreitably, the origimal plap of havipg s recest epide=iologic survey o
tlese espects of asbestes production in Canadiar mines and xmills be uvdertaker under tbe segis of the o
N2:iocal Cancer Institute of Cansde vas pot adhered to, and that this study vas carried out as an
ipdustry-dozipated venture vhich yieldel highly controversial negative results. The principal vorker
! gToups exyosed to respiratory contact vitlk asbestos are exployed in the asbestos miniag and milling
industries, in the production and comsercial use of asbestos cement and plaster and tbeir nuserous
secopdary products, in,the productioL ané application of asbestos for insulating purposes snd io the
processing of asbestos and its manufacture istc textiles., Protection of asbestos vorkers against
oceupeticnel bealth hazards relsted to respirstory and cutaneous cootact with asbestos by vorkzen's
cozpepsatior laws are ip mary countries and States more or less defective and, tberefore, insdequate.

SESSIOR 2, PAFIR 5

EESSION 2, PAPER 6
ASEESTOS AXD TEE URBAN DWELLER

by
J. G. Tsomson
University of Cape Towc Medical Schocl, Cape Town, Sowth Africs

The extezt of inhalation of ssbestos fibres by urban dvellers vas investigated by counting ssbes-
toe bodies ir smears from the lung dbases froz 500 consecutive autopsies in sudjects over the age of
15 in Cape Town, South Africs, and 500 in Misms, Florida. The results vere similar in the tvo cities
ané po less than 306 Of the males and 20% of the females shoved asbestos bodies. In BOF of tbe posi-

tive cases the bodies vere scanty, vere not associsted vith pulrponary cbanges, and vere regarded as
the result of coptamipation of tbe wbdan atrosphere.

In 6% of the males the bodies vere numerous
and vere presumably of occupational origia.

The tendency for asbestos fidres too long to be phagocytosed to move downvards by gravity before
they becone asbestos dodies leads to concentration st the lung bases, and small dcses can bave &

cuzulative effect. An inciesse 1o the amount of urban air eontazination would seex ipevitable in
viev of the incressing conmmption and Aiversity of uses of asbestes and of its virtual ipdestructi-
Bility, and az incresse ip basal asbesiosis 43 suggested as & possidble future development., As &
1imited basal asbestosis may be sssociated vith maligrant mesothelioma of pleurs and peritopeus an
ipcrease 4p this tumour 13 forecast as the main grousd for regarding asbestos as s potentrial urban
‘hmzard. While that viev is conjectural, the finding of abundant asbestos bodies in the lung bases
of 1 40 17 of the male bospital population suggests tdmt the occupational hazard from asbestos is
greater and more diversified than {s st present reslised.

The main object of this vork s to drav attentios to the effects of a relatively nev development,

-
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{continues)
the widespread use of asbestos ip cities, and to stimlate the obtaining of comparatle figures frot

other parts of the vorld, to es5tsblisk the base-lines of urban asbestos inhalatiocn of today, and
enatle us to detect ipcreases in the Niture,
Fois

SESSIOR 2, PAPER 7
ASBESTOSIS IR SOUTH AFRICA: CERTATN GEOGRAPEICAL
AMD ENVIRONMENTAL CONSIDERATIONS

by
C. XK. Sluts-Cremer
Mipers' Medical Bureau, Department of Mines, Johamnesburg, Soutb Africs

Tvo pajor asbestos mining areas occur in South Africs; ope {n tbe North West Cape, the other in
the Ncrthern Transvaal, These aress are 300 miles apart and there is little exchange of populstion
among thex. Availatle evidence indicates that the high prevalence of pleural mesothelioma ino the
Nortk West Cape does not occur ip the Rortbern Transvaal.

Although. the population st risk in the Forthern Transvmal s spprecisbly smeller thas ip the
Ncrth West Cape this cannot mecount for the absence of the phenomenon there, especially as medical
facilities are of equal stapdard in the two areas.

liperalogical differences in the two aress occur but are of gbscure significance. The history
of the rines, intensity of production, and esvironcertsl pollutior resulting froz minirg activities
&prear to run parallel ip the tvo areas. Dust levels in tbe mines and mills were higher in the North
Vest Cepe throughout the period for which recorded measurements are available.

Medical epideziological investigations {odicate a higher prevalence of asbestos bodies ir the
sputy= cf a randoz sacple Of inhabitaots of the North West Cape Asbestos ares than is the Trensvaal
area. Tris applies for botk tlr industrially exposed people and the peighbourhood populatior.

Tne prevalence of asbestcs fidres in the sputur vas rexarkably sizilar for all groups 'in both
scees. The significance of these findings s discussed.

Rediziogical observations on randoz samples of the two populations stroagly suggest tbe occur-
rezze of ssbestosis in non-indusirially exposed persons i the twvo areas, more sc in the North West
Cape.Post-cortec dsta do not ipdicate greater prevalence or severity of ssbestosis in the North West
Cspe ipdusirially expcsel perscns despite the dustier coplditions.

None cf the factors exaziped explains satisfactorily tbe absence of mesotbelicmas ©f the pleurs
iz tbe Transvaal.
d

SESSION 2, PAPER 8
WAE_PUQL‘ES AND ASEESTOS: FURTYER OBSTRVATIONS
ON EJOZIIZ AXD OTHER NOL-OCCUPATIORAL ASRESTOSIS
by
. Raizmo Kiviluoto
Tacpere Central Hospital, Tampere, Finland

‘.

Scze bunired cases of pleural calcification of the type characteristically seen snong asbestos
vorzers vere found in pecple mot ecployed ip the mining industry but who lived in an ares near two
asbestos rines iz Easters Finiand. These may be called cases of epdecic ssbestosis regardless of the
t;7e or degree of pulripary reaction or fibrosis. Radiological and clinical signs of pulnonary fibro-
$is were Dot presest ir £Sst of these cases of pleural calcification. SBioce the first report of
ende=ic msbestosts in 1360 some pulmonary function tests have been performed on these cases and will
be briefly outlined.

The incidence of pulropary cancer in Finnish zen is very high, especially $p easterc parts of the
country, being six tizes higber thao that in Norvay. Coincidence of endecic asbestosis and pulzopary
capcer bas been observed in 23 cases by the author. The problem of estadblishing a csusal relstionship
betveen asbestosis snd pulronery or pleural malignencies will be discussed.

Over the past 18 montbs, 77 similar cases of pleursl caleification have been found in routine
chest exazinations st the Roentgen department of Tempere Central Bospital in ceptral Finland wbere
there are oo asbestos mines, The etiological problems in these cases vill be discussed vith parti-
cular reference to asbestos and other dusts, As asbestos dust 45 ipdestructible snd insoluble,
brief exposures may result in pleural or pulmonary fibrosis many yeas later.

In typical ceases of parietal pleural calcificstions the roentgen dlagnosis is ecasy, bu*. before

calcification of the pleural plaques takes place the disguosis is diZficult. Some roentgen diagnos-
tic observatiops vill be presented.
2]

INHEALATION OF FIBROUS DUSTS
by
V. Tizdbrell
M.R.C. Poeuroconiosis Research Unit, Clamorgan, Weles

BESSIOR 3,PAFER 1
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. {coptinued)
T Astestos fidbres 50 microns end longer are found in alveoli, vheress fev of the particles of pesr

epherical sbape present have dlepeters greater tban 10 microns. There is pc ioconsisiency bere as

the effectivepess of each ©f the tvo mechanisms, scdimentatior and ipertial precipitsticn, operating
to derosit particles ip the upper respiratory tract 1s determined by particle falling speed, whic:o
dcpends oo shape and depsity as vell as "size.” For a fibre it 4s the diaveter snd not the lergil
which mainly deterzipes falling speed. Asbestos fibres can be lang snd yet be 50 fioe that dee; pese-
tration cf the respiratory systex becomes possidble.

Feasurements of falling speed, ddaneter apd length, op glass fibres, chosen for their exact cri-
. ipd-ical form, bave procvided the relationships betveen these parsmeters. For a given diaceter, ip-
creazing the lengtbfgiueter ratio frox 1 to 10 results in s fourfold increase in the falling speetf.
For higher length/dianeter ratios the falling speed is proportional to the square of the disceter acd
alzos: indcpendest of the lepgth. Results of sizilar peasurezents oo the less unifore fibres of
accsite, chrysotile and crocidtlite shov the same tendencies. The falling speed of a5 asbesios fitre,

for exazple, 3 microns in dismster, 300 zicrons locng, is comparable to that of a unit density spzest
10 ricrons in dianeter.

The possibility of long fibres penetrating to the pulmonary space has pecessitated considerstion
of their capture in fine airveys. The rate of capture by virtue of lengtl: has been calculated for

jlaces vhere it 45 likely to be significant, for example, on the nasal hairs and at branching of airvey
Sore aspects of dust sarpling asbestos particles are.discussed in the paper.

R Y A
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A COMPARISOR OF IMPINGER AND MEMBRANE FILTER TECHNIQUES
FOR EVALUATING AIR SAMPLES IN ASEESTOS FLAKIS

by
B. E. Ayer, J. R, lynch and J. B. Fanney
Putlic Health Service, Division of Uccupstiopal Bealth, Cincinnati, Ohlc

SESSION 3, PAFER 2

1s the United States the threshcld lim’t value of 5 m{lliop particles per cutic £351 for astesizs
is Lzsed cn sampies taken by irpinger and counted in ligquid by use of s microscope Witk s 1€ = cb-
Jezzave, Lust concertrations ib the asbestos textile industri have been evaluated by this reths2 for
30 yeers. It 45 recognizel that the reasurerent 1s only an indirect estimation of the roteatiel he-
26 froc asbestos in that asvesics fibers comprise orly s very smell fractior of the dust coums.

Iz sn eavironzezial study ¢f the asbestcs handling and processing ipdustries ncv under way
saz;.es nave been taken both by izpinger and me=rane filter. Companion sacples by the two methods
tzve Seer used to deterzine the relstionship betveen impinger dust counts by the "rianderd methol
az. fiber counis on traaspareciized pentrane filters by use of a microscope witk & b o= phase conirast
otiective. In spite of the large variances associated with each of these counting methods, s rela-
tionship betveer results they yield vas developed. In general, rore fibers vere assdciated vith a
giver izpinger dust counting in cardipg operations than ip other operations. The rel <ionshaps of

! fider count to izmpinger count ané the count of fibers longer than 10 micross to the izpinger coust
are presented by operation in this parer. Tentative results suggesting & fiber count equiivalen: tc

the present threstcld limit are alsc presented and discussed. In sddition, size distributizns ard
deterzinstions of "respirsble” dust are briefly discussed.

e crrmmnm e Pt BBS

' SESSION 3, PAPZ% 3
DEVELOPMENTS IN DUST SAMPLING AXD COUNTING TECHVIQUES
IN THE ASBESTOS INDUSTRY
by
£. Bolres
Turner Brothers Asbestos Co. Ltd., Rockisle, England

Lue tt the fibtroue nature of asbestos dust, the saxmplin, and analysis of factory atcospberes in
the astestcs ivdustry has presented special problecs which Lave been the subject of comtinuiis ipves-
tigation over the past 20 years, first by the individus)l aanufacturing companies and later as pert
of tbe reseurch program of the Asbestosis Research Council. The aim of tkis vork bhas been tc agree
ot & sound and reliable method of sa=pling end counting which will enable true compariscns to be zale
betveen dust copditions st Aifferent processes and 1o different factories.

Tois paper traces briefly the development ©of sarpling and counting zethods lesding up to the
long running thermal precipitstor and membrane filter teckniques, The relative perits of these tve
metkods are discussed and reasons are given to shov vhy the mezbrame filter 1s npov preferved. Colored
cecbrane filters suitadle for 4ry counting are 6. ..ribed, as well as the xorc usual vhite mecbranes
vhich cac be cleared for vet counting. Reeulis uring the tvo systems are compared.

A description is given of the microscopic techniques used ip sample counting sné attentiorn is
dravn to tbe difficulties vhich can arise Gue to the crystalline nature of ssbestos dust. Ome result
of this 1s that care must be taken in choosing s 1iquid of suitadle refractive index %o tlewr he
zestrace snd s puzber of such liquids are meptioned. .

Brief referepce & made to recent vork is which, by clearing the mechrane vith s liquie cf‘hls-- )
dispersion, use can be made of the dispersion staining techaique in vieving the saJple. Iz this vey,

1t 13 possible that the individual ccoponeats of saxples containing mixed asbestos dusts &ay be
sdectificd, 21 ad
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BIOLOGICAL EFFECTS OF ASBESTOS EESSION 3, PAPER L

DUST MEASUREMENT'S AND MONITORING IR THE ASBESTOS LIDUSTRY

1 by
' C. G. Afdingley [
British Belting and Asbestos, Ltd., Yorkshire, England |
- The cormonly used methods for estimating atzospheric asbestos dust concentrations involve the 1

collection of & sample folloved by a count under the microscope. These methods are slov and lsborious

and ipvolve skilled ar trained operatives. In consequence it bas alvays been 4ifficult and gemerally

impossible to carry out sufficient tests to give reliable results, The dbig fluctustions of copcectirs-

tion vhich may occur at ope-test position in an asbestos work room aggravate the difficulties. .
A good deal of attention bas recently been paid to Tyndellometer methods of monitoring factory .

stospheres, zore especially at the other end of the pollution scale, the monitoring of dust free
stxospheres for medical, pbotographic and electronic wvork.

The Asbestosis Research Council in England has done s good deal of vork op the use of light
scattering methods,

Recently work has been carried out on the "Royco” Particle Couster (Foyec Instru-
ments Inc., Mezlo Park, Celifornis).

This vorks on the light scattering principle but by virtue of s
very small cell vhich accepis one particle at a time, and-a pulse

beight discricinating and coucting
syste=, it 1s capable of counting and sizing particles. ]

The results obtained over s period of 7 mooths in an asbestos factory are described. During this
period a cooparison bas beed made of its figures vith those of the membrane filter. Remarkably goad
sgreecent has deen found.

It 45 believed that vith this ipstrument s continuous survey cangtv Je maintained in s= asbestos
faztcry, vithout the very large cost of traiped microscopists meeded to carry out muck mpore lizited
surveys bty the corzorly used methods. Moreover, since a dust figure can be obtained in 20 seconds,

high copcexirations occurring for very short periods which miga: othervise be overlooked msy also be
disccverel,

[]

.o ]

SESSION 3, PAFER 5
MEASJRE)ZIT OF AIRBORN ASEESTOS DUST BY INSTRUMERTS

-MCASURING DIFFERENT PARAMETERS
by
B. A. Roach
University of loodon, london, England

( (Abstract not received)

_ SESSIOK &, PAPEF 1
PRESELT THRZSHCLD LTMIT VALUE IN THE U.S.A. FOR ASBESTOS DUST:

A CRITIQUE
by
E, L. Schall
Rev Jersey State Departzent of Health, Trenton, K. J.

Asbestcs is & generic terz spplying to a number of mineral silicates that are incombustible in ,/
air and car be separated into filaxents, That exposure to asbestos is sssociated vith development of
a potentia’ly disarling poeucoconiosis in man bas been awply dexonstrated by industrial experience.
The present threshold limit value of 5.0 millions of particles per cubic foot (n.p.p.e.f.) of air
relates to the preventiot of asbestosis. This value vas adopted by the American Conference of Govern-
mertal Industrial Hygienists folloving a recomxendstios by Dreessen, DellaValle, Edvards, Miller, and
Sayers, after s study of 5Ll exployees in three asbestos textile plants using chrysotile. Only 3
doubtful cases of poeuncconiosis were found in those exposed to dust concentrations under S5 m.p.p.c.f.,
vheress punerous well-marked cases vere found above 5 m.p.p.c.f. Evaluation is made of the copditicns

of the stuty by Dreessen sod his colleagues and the applicebility of s stapdard derived under such
specific copditions to cwrreat industrisl use.

SESSION &, PAFIR 2
ECONOMICS OF DUST CONTROL

by -
D. W, Bills
Turner Brothers Asbestos Co. 1td., Rochdale, England

A brief historisl {otroduction is given about copditions in the U.X. ssbestos textile ipdustry in
the late 1920's and early 1930's; reference 4s made to tbe 1931 conference betveen employers and the
Home Office that resulted in & code of practice being estadlighed for dust suppression ir asbestos tex-
tile factories. Details are given of the various methods used for dust costrol in the Cozpanies fac-

tories together vith the cost of these measures. Some figures are alsc given for tbe cost of dust
cootrol at the Cape Asbestos Co. Ltd's pev Azosite Mill at Penge.

Current vork op izproving dust control
( . s discussed together vitb the part nov played in th‘.ls by the Asbestosis Research Council,
° A\ ]
«10=
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PICLOGICAL EFFECTS OF ASBESTOS

BESSIOR &, PAFER 3

RADIOLOGICAL CLASSIFICATIOR OF PULMONARY ASEESIOSIS

\24
B. Bohlig

Municipal Bospital, Lidensbeid, Cermany

Every classification is imperfect, even more so regarding asbestosis. The classifications nov

. ir uee are not quite 3deotical, but tbey mainly divide the radiological sppearances into three flu-
ently changing stages, of whick especially the second is {llogically defined and pot to be produced

efficiently.

Because the paticoal differentistion between the compensation rules only & mere rslio-

logical classification can be taken into considerstion for internationa) sgreesest. The fact of tiis
conterence taking place st all proves that nev internatiopal agreements sbout & practicaile classi-

ficatine for pulx

asbestosis are pecessary,

If experts agree that linear opacities are alsc

dissezineted shadovs and that the radiological appearances of yjreumoconioses can be only either

as & base fcr pev classification.

dissezineted or squared opacities, it vould seex arpropriate to adopt these tvo kinds of sppearances

Doing sc, considerable approximation to slready existing clesssifi-

cazions (Sydney 1950; Gepeva 1958) would be gained as vell, For intensifying the reproducibility of
the X-rsy filz and, oo the other hasl, enlarging the distinctness of the codified X-ray findings,
we Sugfest Dot to use the unalterable symbol "L" (Gepeva 1956), but to iptroduce another symbol f
fer

ineer paiterns, chiefly occurring in ssbestosis, and to combine Jt vith the quantitstive cate~

gzrier foo spall opazities (Gemeva 1952). The large opacities might be characterized by the syzot

“4" for beginning confluecce ma2 by "B" and “C" for opscities having lopger diazeier thac 5 c=.
‘é‘i‘

-

cc in2ividuel, locel) or netionsl peculiarities.

icnel symbcls (Geneva 195E) vould mean welecome for further accomrmodation of the findings code »
Extensive reconstruction of the radiolcgicsl appea~-

The

szer, eves vithout the filz ir quesiion, vould be possible wher adopting the sycdzl suggested. 1t
4r unizpzrient vhether this pioposition $s adoptled or not; it is exceedingly important that scne
inteszziional sgreezent shoulé be attsined vhich would be really practicable.

Viglien: ), these were cossiderel coincidental or ignored.
pegazive fipdings of A.R. Smith ip 1952,
Recer:ily, sttecticc bes sgeis

-

ROENICENOLOGICAL STUTIES OF

by

1. J. Selikofrf

PLEURAL CALCIFICATION IN ASEESTOSI

The Moupt Sipnal Bospital, Nev York, N. Y.

SESSION L, PAPER U

though scattered instances ¢f pleursl caleification had been noted 25 years agc (Gloyme,
Buck eveluation was strengthened by the

comunity expssure (Kiviluoto).

Lesz are preseste2 here wiich dexonstrate that pleural calcification is frequently found 8ZODE
asbesios insuistion vorkers and suggest that asbestcsis 1s perhaps the most coc=on cause of pleurs.

calcificasion ir ipdustrial countries at present, especially vher such calcification is bilstersl.
1.

beer called to the association of plewral calcificstion vith
expzsare to asbesics under indusirial conditions (Jacob, Bohlig, Muller) and folloving environmentsl

v

Acalysis vas msde of the results of x-ray examinations of 1,117 asbestos insulstion workers
(see Selikoff, Churg and Hammond, this conference).

Pleural Calecificstion on X-Ray Exa=ination of 1,117 Asbestos Insulstior Workers

lapsed time f{roo Ne.

onse* of exposure Exaziped
LO+ years 2
30-39 " 9L
26-29 Iy
119 " 3719
-9 * 3L
1,317

Pleural calcification

Extent of calcification

0 by 2 3
51 37 20 13
{82.1%) (57.9%)
%5 15 3
(€5.4%) (36.5%)
&9 ) )
(89.64 {10.4%)
370 ) [
- _(98.9¢) (1.1%)
38 ) )

-

d

Dota is presented to indicate that both total exposure in years and lapaed time frow onset of exposure
are of importance, vith tbe latter probably of greater consequence.

Almos: belf of tbe instances of calcificaticr. were bilateral (73 of 150).
especislly poted it more extensive calcification (29 of 35 Grede 2 and 19 of 19 Cr
rediologically unileteral, the left side vas more comonly involved {(49) than the

2'

<3,

s Y, Yy ———— L TP Sy T Sp—

Tnis tendency

de 3).
:1§m (28).

Vben

Illustrations vill be given of the variable location of plsques (diaphresge, costal, anterior

and posterior medisstipal, pericardial, apical, interlobar fissures), their appearance asd radiolo-
gical demonstrstion,

elle

K
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Che E1CLOGICAL EFFECTS OF ASEESTOS EESSION L, PAFLR b

(contipued)
L. Attention is cslled to tvo simple :-ray maneuvers vhich have bees found wmlustle: obligue
grojections and use of higher petetration kilovolteges. Both vere routinely used in sdditicn ic toe
stascard PA prcjection, in this investigation.

EESSIOK L, PAFPER 5
DIFFERENTIAL DIAGNOSIS IN TEE PATEBOLOGCY OF ASEESIOSIS

by
Ja mk
Velsh National School of Medicine, Cardiff, Wales

The stuly is based cr vorkers in the masufacture or use of ssbestos products. It does not 1nc1‘a-:le
tsbestos miners in whoz thére may be s mixture of silicosis and asbestosis. The differemtial disgasias
is corsiderel under three mair beadings: .

i. Tae distinciior betveen asbestosis and other forms of diffuse f£idrosis.
2'

The distipcticn betveen asbestosis and poeumoconicsis due to other silicates.
3. The distinction betweez asbestos bodies and haemosiderosis of elastic tissue vhick mey
mizic ssbestcsis.
1. Tne {ibrosis in ssbestosis 1s often Aiffuse and associated vith hopeycombd (cystic)lung. The dis-

+ritutacr of the fidrosis is helpful ip distinguishing frow other ,causes of bopeycozt lusg such as

diffuse systecic sclercsis, eosinophilic grasuloms and idiopathie fibrosis. Whole lung sections are
cf velue in the differentiation.

Wher the asbestosis is in the forz of massive fidbrosis the possibility of the coptridution of
coher disezses such as organized pneuxonia or silicosis should be borne in mind.
2. Toe disiinziion of estestosis froz poeumoconiosis due tc tale, mics and ksolin is mot usuelly
g:$ficuls byt asbesics type bocies are presest in telcosis in vhich sope fibres msy in fact be asbesids.
3. A izrsrian: GZsiioction is beiveer asbesios bedies an? haezosiderosis of elastic tissue. Frag-
\ Cez=etali €F elestic tissue ari ensrustisg vitk haecosiderin occurs {p pulmonary bypertensioc ané
appezrs tc De relatel tc ipterstiiisl baeccrrhage and is unrelated to occupstion. It is preposed
<1 these siristures be called “elastosis doddes.” It 16 alsc proposed that bodies siciiar tc sstess

tos bedier formei froz durt sach as spicules of coal should be included under the generic nace
“Finers: fiter tolies” imsiesd of the currently used terz "curious bodies.”

EESSION L, PAFER €
RASIOLOGICAL-PATHOLOGIZAL CORSTLATIONS IK ASEESTOSIS IN

URIZED KINGIOM AND REFUBLIC OF SOUTE AFRICA
by
K. F. W, Hinson, Brompton Hospital, lopdon, Epgland,
\ J.C. MeVittie, Ministry of Pensions and Natiopal Insurance, lopdon, England,
C. P. Theron, G. XK. Sluis-Creger and J. C. Wagper
Poeussccniosis Bureau, Jobannesburg, South Africs

A clacsificstior of rafiological changes encountered in ssbestosis has beer desigoed by wodify-

irg the 1.L.C. rsdiolozical classificatios for Pneuroconiosis. This bas been used by a pasel of
readers ir the United ¥isgdzs and Scuth Africa on radiclogical material drawvn froz both couniries.
ine varue ¢f the cisgeification will be discussed.
Tre cleerificaticn vas the: applied to two series of x-rays, one from tbe Unite2 Kingdoz und.t?le
other frez Scush Africa vhere the diagnosis of asbestosis bad been confirpeéd by patbslicgical exa=inatioc.
Certain radiclogical differences betveen the United Kingdoz and Soutk African gzaterial vere noted
anZ these vill be discussed. .
A cc3y of the radiological classification follovs:
sicz of tne 1.1.0. classificstion.
defipisicas are as folloved:
Linear shsdovs -- the coarse variety is defined as those of greater than 1 m.m. in vidth.
1, £, ap2 3 indicate exient in the same degrees as for nodulation.
Pleurs’ changes - D,M,V,F, indfcate disphragmatic wedi-iastinal chest vall and fissures
respectively. Calcified pleural thickenings are recorded separately.
The pev adiitional sywbols are-
1. "me” indicaing sppeerance: suggestive of pleural mesothelioma.
2. "ca" ipdicating tronchial carcinoma.
3. "ey” indicating cystic changes.

The syzt2i "pl” has Yeen deleted from the additional symbols and added to the defipitive
changes indicating pneusoconiosis.

(Tables vill be contained in the pudlisbed proceedings o

The radiological classification is ec extens
Synzbcls comzon to the tvo have the same definitioms. Additioral

g

”

.
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Tm " . BIOLOGICAL EFFECTS OF ASEESTOS SESSIOR L, PAPER. 7

PULMNRARY FUNCTIOR IN ASEESTOSIS: SERIAL TESTS IR 10N TERM PROSFECTIVE STUDY

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

Ten yeers 8gc, & group of 17 actively employed asbestos factory workers vas evaluated clind cally,
radiologically and by meacs of pulmonary function tests. Tbe plan: 4n which the men vere erployel
disconiipued operations at this time; therefore, they had no further industrial asbestos exposure.
Nevertheless, they vere maintained under observation to study the natural history of estatlished
puleonery disesse uncomplicated by further exposure. Annusl clinical, radiclogical and pulzonary
functor studies weve undertaken, as vell as managerent of iptercurremt illnesses,

ing the baseline studies, pulmonary function examipations, when sbnormel, revealed the eclassic
findizge of the alveclar capiilary block syvdrome; uniform decrease 41 lung volumes, vell preservel
vaxizux bresthing capacity, decreased arterial oxyges ssturstiop (especially on exercise), normal
pCO2 velues, and decreased diffusing cspacity. Ryperventilation st rest and exercise occwrred in
more thar balf the cases, and vhile dend space ventilation was increased, alveolar ventilatior vas
gsc increased, The most sensitive index of impaired function vas arterial oxyger saturstion. Slight
reduction at rest vas found {o six and reduction belov 92% was found in half the vorkmer on exercise.
Poor correlation existed betvees impaired function and intimacy and durstion of exposure. Better
but still not parallel correlation was found with radiographic findings.

The post-exployment serisl evaluations were made in terms of x-ray progression, developzeat or
vorsering of dyspoes op exer:ion and further measurements of pulmonary fupctiok.

Fellow-up observations vere linited by complications of the disease being studied,

1. 6 pen sre dead: 2 of lung cancer, ) of pleural mesotbelioma, 2 of gasiric carcinoma, 2 of
puizsoary asbestosis (cor pulzonale) and 1 of myocardisl infarctior.
2. 9 eve elive, 1 follovipg resection of lung cancer.

Visn this lizitstion, lodg term follov-up results are described vith correlation witk climical
en? reéiclogicel features. Origipal observations op pulnosary cotjliance ap? pul-crasy alrvey
resistence in these men are discussed VitL relation to vital capacity and maximux breatbirg capacity.

-

SESSION L4, PAFER €
RCUTIIE LUNS FUNCTIOR STUDIES ON 830 EMFLOYEES

IN AKX ASBEESIOS PRCCESSING FACTORY
. b}v
Ross Bunt
British Belting and Asdestos, 1td., Yorkshire, England

: Routipe vork in this field vas started in July 1960 ip an asbestos textile plant in the North

! of Encianc. The aiz vas to create a set of pormal figures for lung compartmert voluces, gasAtxl-usfer \
fac=or coefficients, §O%F mixing indices, vestilation on exercise, and forced breething capacities.
Tre sutjects used ir these tests vere volunteers of both sexes iL varying age acé slature Ercufps
frcz deparizents other thac thase processing asbestos. These results vere then analysed ttau' szic-
ally an? the regression forrulae obtained applied to the results of men and vomer vorking ir 'sche-
dulei' and 'exposed' occupations. The corclusions drawvn from these results were aligped viih the
X-ray ané clinica) findings ip each case. Pulmonary function tests vere alsc used as g BCTeeT te
preven: pecple with luzg icpsirzent froz taking up work in departmests vhere asbestos dust wvas p:fe-
ve.ent., Score difficulties vere encountered in the beginning, doth in subject response and se=pliag
techzijue, but these were overcoze and this paper deals in the maip wvith the technique and resulis
ct-z.zec cver the past 3 years. The evidence points to a sigrificant decresse in ges transfer and
vitel capacity before asy radiclogical or clinical signs are evideni.

The vork continues 8s & routine test procedure carried out {n the firz's medical centre. ,

Approxacesely eight people are exaciged each day, the intestion deing to examine all 'scheduled’ and
texz:sed' persconel once s year at lesst, and more often if their results give csuse for concern.
A codafied single-brestb-holding saurling technique is used and is described in the poper.

SESSION L, PAPER 9 *
THE DISCRIMINANT VALUE OF PULMORARY FUNCTION TESTS IR ASBESTOSIS

by
M. L. Thomson, Anne-Marie Pelzer and W, J, Seither
london School of Bygiene end Tropical Medicipe, and
Cape Insulstion and Asbestos Products 1td., london, England

A ¢linical, rsdfogrephic and pulmonary function evalustion has been made on 19 vorkex;s in an
ssbestos factory certified as having asbestosis, and on & further 9 exposed, but upcertified workers.
The clinical end radiogrsphic assessuents vere made, using & 2 or & point scale, by ope, of the au-
thors withou: knowledge of the pulmonary function results.

Of the clinical features, radiography, dyspooea and rales have the greatest Asscrixivating
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. . {coptinuei)

pover, indicating that the Poeumoconiosis Board vas meinly relying oo these festures 1in certifyicg

the verkers, and in this they vere i egrerment with a group of experts vho vere asked to rank a list

of clinical features according to their walue ip 4lagnosing and assessing the degree of asbesiisis.
Aftes standardizing the results, vhere pecessary, against body size, the discriminating ability

of the pulconary function tests has been sssessed, using the criterion of certificstion. Inspirezory

capacity and vital capacity vere found to bave the best di{scriminant pover, followed by diffusing

capacity. As expected, tbe rstiocs, residual volume / total lung capscity and forced expiratory voluze

(F.E.V.(1)) / vitel capscity, and the pulzonary espillary blood volume had pegligible discriminant
pover,

Tbe airvay conductance (by dody plethysmograph ok flov rate and PF.E.V. (1) bave been measured
on a further group of 16 certified asbestos vorxer'lz'ls a control group of 15 &x)-ken not directly
exposed to asbestos. Although cobductance ahoved a wide scetter, the mean vas similar to that of the
coptrel group and the same 85 that of a further normal group of staff of this School, snd this in
spite of the uciversal reduction {p lung voluwe and evidence of bronchial inflammation iz mapy of the
asbesiosis patiests. It 1s inferred that in these patients the brooehi 4o mot participste in tbe
shrinkage ¢f the lung jareschyma, possidly because of a stropg force exerted radially outvards or the
vells by the surroupding fibrous lung. The peak flow correlated more highly than F.E.V. vith cobo-

ductence a3l appesred to be the more valusble of the two simpler tests for assessirg bronchisl patensy
i3 tnis disesse,

.
Héf
: SESSION §, PAPER 1
STUDIES OF CARCIRCGENESIS OF ASRESTOS FIEERS AND TEZIR RATURAL OILS
by
J. 8. Earington and F.J).C. Roe -
Royal Cancer Bospital, loodon, Epgland )

Firee types of asbesios are used industrially, amosite, crocidolite and chrysotile, Ibe Tirss
tv: cf there but not the third contain appreciable amounys of naturel oils. The three types of npasiive
sszeszos, oil-free amosite and oil-free crocidolite, and the oils derived froz smosite and crocidolite
ere teing tested for carcinogeaicity in rats and mice, the fibers by subcutaneous injection afler sus-
pezsioc in saiine, and tbe 0ils by repeated application to the skin., Asbestos is often trapsported
er stored iz jute sacks and the oil froc the jute fibers is absorbed to as apprecisble extest by sll

three types of asbestos. Sazples of Jute o1l are being tested for carcinogenic asd co-carcinogenic
activity on mcuse skin.

Other possibilities of contamipation of asbestos with carcisogenic materiels
are alsc being iovestigated, It 15 hoped that these investigations vill lead to s clearer definition
of the carcinogenic hazards associsted with exposure to asbestos, and at the same time to tbe develop-
ezt of suitscle systems in vhich the mechanisms of carcinogenesis by asbestos can be studied in

| greater detail.

©) At present the folloving possidle mechenisms are under consideration: n

&) tre: ce-cinogfenesis ue to _th ce of carcinogeric prons or other
trgaic zatiesiels An the patural or contazipating SJII%. 2 s T——

{t) thet 1t is—due to the presence of Tertzin metals and metal-cooplexes in asbestos, Several retsl
cc=plexes, especislly those containing ironm, have been shown tc induce cancer, and seversl meiels,

in2luéizg chromiuz, nickel, lead, etc., are carcinogenic in their ovn right. Apprecistle azcusis of
n.z2gel and chroziuc have beer foucd in chrysotile,

{c) thz: there 15 ac Uppecheinmer Effect, that is, cancer izduced by the prolonged residence ir the
tissues of checically-ipert material incapadble of being removed by phagocytosis.

One of the more iptriguing festures of asbestos carcinogenesis is the fact that in the cese of
Fleurzl ani peritopeal mesdibeliomata the cancers develop st sites remote from those exposed, Special

s=udies are being zade, therefore, on the migrstion of inhaled or injected asbestos fibers ir ex-
perizeatsal articals.
i

EESSION 5, PAPEP 2
CHEMICAL STUDIES OF ASEESTOS
by
J. 6. Harington
Royal Cancer Hospital, london, England

Tne natural oils and other organic matter associsted vith crocidolite and smosite asbestos bave
beer prelirinsrily examiped by various techniques. A pumber of polycyclic aromatic bydrocarbons
fron beth types of oil bave been {dentified,

The yields of oil obtained after extraction of fibers with suitable solvents under defiped con-
ditions range from 0.03 to 1% for both types of asbestos. Mass extraction of large amounts of acosite
and crocidolite gave yields of 0.3% (300 mgn. 011/100 gm. fiver). More oil appesrs to be presest on

®  crocidclite thar op szosite tbough there may be considerable varistion from ope type of asbestos t°

stziher and VAthin any ope sample. There are also indications tiat crocidolite oil 4iffers in com-
positior from emosite oil.

el
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* BIDLDGICAL EFFECTS OF ASBESTOS SESSION $, PAFLR 2

{continued)
In ajdition to the oils nmaturally associated vith certain types of sstestas, secondary tontas-

inpatirg cilt may soreiimes be founi. Experiments have shov= thes ssbesics fidbers mey absort u; it
75% of jute oil frece the jute sacks i vhich the asbestos 1s cor—caly stored or transjorted. Treze
a—oucts of polycyclic aromatic hydrocarbons vere fourd in sacples of Jute Oil and at least ope sz=:le
vas ShOVL 10 possess tumor-procoting sctivity sfter tests on the mouse skin. In some cases, oil
ec:lsiocs are sddei jotentionally to fibers to facilitate processing.

Since the biological activity of asbestos mey be due, at least in part, to the metalecoryler
pature ¢f its structure, analyses for iron in asbestos and other miperals vere carriel out. Corre-

lations are being sought between the conteot of ferrous snd ferric irco and the biclogical sctivity
of different minerals. Spectrogrephic moalyses have showr the presence iz chrysotile of relstively
bigh conceptrations of chromiun and nickel, both of vhich are recognized at carcinogecically sciive.

As pert of this project, the elution of metals by serun under defiped experimental conditions
has beez investigated,
Yesthcds for the identificstion of asbestos fidbers in

histological preparations and tissues have
veen da2veloped.
a2 .
SESEICH S, PAPZE 3
. FREPARATION OF ASEZSTOS FIEERS FOR EXPERIMENTAL USE

: by
M. S. Badollet, Fairleigl Dickinson University, Ma2ishr, K. J., and-
W. A. Ganti, State Department of Heelik:, Trestos, K. J.

Aszes:os i it patures state ip the fork of ore contains irjurities associatel witrn the cre
- <

These iTpurities may be part of the vall rock or sccludei ir or ezdbedied in tne erystas
fecr=z2ionm betveen layers of asbestos.

For funiz=entel investigaiiops ¢f diological effects of asbeszos, 1% i¢ essenziel tc cl‘.'_‘.:-.f:.e
i=piTizics that are ot part cf the asbertos molecule. To sccomplish thir, ve have re=cved buzil
cf fivers fro=’criginel ucrefined ores, split thez along the fiber planes vith g kaife inll
372 2z 1/32 inck thiczk, vhick vere then cut viil scisssrs idsc lepgihe cf 1/C ipch or les:, reziviic
visitie pieces of rock vall. Tris caterial vas transferred tc a Waring Eleador, s cetor-drivern

rstzaing seTits cf shesy blades i o vertical jer. The jar vas half-filled vith &isTilied vazer
The Biendsr was yur until desired fider lergih 3is-

ecmtemning 2 tc 3 greze of the hand-cut fiters. -
trizuzions vere obtaiped. Sazpler Vitk fiber lengthe in ranges belov 1C0 macrons were tbus preperec.
The rlussy war Tiltered through pajer on & Buchner funnel, vasheld with water, alcohcl and etiher, thed
sir dried. Tris prepars:ion sharply decreased the hvdrocarbon conteot of the caterial, as ceas.rel

ty estizsticz of several specific polycyclic bydrocarbons ir a sa=ple of acosite.
(

€z=¢ other ceihcds for reiuctios of sizes are dball mills, fiderizers ard disiptegrators, The
Eleni:r pethcd has advantsges vhich are tve fold: 1t allovs the operator tc observe the griclias

acticr, 1% can te stcpped at intervels and sacples quickly vithdrawn for size measurezent. Siz
is & farction of tize ‘of gripding.

Ficers prepared by tris peihzd have teer injected into hamsters apd rsts bty Scith and Miller
as repcried elsevhere at this conference,

22 4 —
SESIILR 5, PAFER -
TESTS FOR CARCINCGENICITY OF ASZZ3:0S
by

W. E. Snith and Llopas Miller
Fairleigh Dickinson University, Msdison, N, J.

Astestos samples were prepared froz vater slurries vith a rotary knife accorlitg to s :et':ad
descridel by Badellet and Gantt iz 8 preceding paper at this conference. Soft chrysciile ore, nersh
chrysciile ore, and a cormercisl sa=ple Of amosite vere processed to aversge fiber lexgths of €1,

3€ and 12 micross, respectively. Single intrapleural injection vas msde into the rignt chess of
£clder. Syriar hansters (15 snimals per sample).

Each injection coptained 25 mgms. of sa=;le sus-
peadeé iz 0.5 cc. of 0.9% sodiuc chleride.

Extensive granulomatous and fibrous pleural sdhesions resulted in esch trestzent group. large
intrazhoracic tumars vere found 1p 2 bamsters at 2uh days and 356 days, respectively, after injecticst

of eozzercial anosite, and in 2 other hamsters at 419 and 527 days after irjection of harsh chrysosiie
fic tuccrs bave yet been found in hamsters given tbe sarple of son.. chrysctile.

In each griap, sev-
eral ariznls are still Mving.

The tuzors shoved local invasion end distant metastases., One vas

transplanted through 3 serial generations of pev bosts in vhich it formed aclid tuzor masses up to
6 cm. ir diasceter.

In other experiments, 180 hamsters and 270 rats have been given veekly or biveekly iptratracheal
{njections of four types of asbestos

prepared by the rotary knife method (soft chrysciile, harst
cheysctile, amosite and crocidolite) ip suspending medium (saline), Poeuronia and fidbrrsis but oc
tucors bhave bees found in enimals thus far examined. A majority of anizals in these intratracheas
tests are still living. . ) .

554
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BIOLCSICAL EFTZCTS OF ASEESTOS ELSSI0N §, PAPER S

TESTS FOR EFFECT OF ASRESTOS OR REN"O(e JI'YREE CARCIRG-
GENZSIS IN THE RESPIRATORY TRACT -

. b)’
Llonas Miller and W, E. Scith

( Fairleigh Dicidnson University, Madison, K. J.

Studies ty others adsociate asbestos vith pulropary carcinomss and pleural mesctheliomas in me.
B In a separate psper at this Conference, ve reported pleural mesctheliomas in hamsters follwwipg inira-
pleural injection of harsh chrysotile or commsercisl amosite. Intrsirachesl injections or inhalstion
expzs: NItk various ¢ asbestos have, bovever, thus far failed el iz & variety

of anizs: spe eriments rnov I $1gned to test an bypothesis that asbesios cey

€ 0
increese inciaence of pulzosary carcizonas by promotion of action of some carcipogen to which mak is .
peculiarly exposed through lzoking.

Benzo(a) pyrene was selected as a type of carcinogen present in cigarette sooke. It vas surpended i
ir Tveen 60 and sicinistered to hadsters in veekly intratracheal ipjections to a total of 12.5 mg=e. :
ip 25 weeks with and vithout chrysotile.

The test vas started vith 50 hamsters divided irnto § treat- !
pest gro:ups of 10 antwels eazh. Nipeteen epidermoid carcinomas vere found in the larynx, tractes acl
pein broncti. The first of these turors vas in arc anima) that died 173 days after start of tes:.
Fourteer anizals died, mostly {ro= treatzent accidents before that day., Remeining anizels éiel or
were sacrificed at intervals up to 214 days. In those exariped begveen the 173rd and 2kt: der, four

tuzsrs were found in 3 6f 5 hamsiers treated vith benzo(a )pyrene alome. Fifteen tusors vere found in
7 of 7 bazsiers treated vith benmzo(s)pyrese plus chrysotile., Tb

ere vers no tucors it szsiers
trested visk chrysotile alone, in & treated vith the suspendipg weciuc (iveen OO) or in 10 uztreated
g -
ccENTT s,

A sezop2 experiment was done vith veekly intratrscheal ipjections of beanzo(s)pyrene to a total
of 8 mgzs. vith or vithcu: acosite. In bk haosters sacrificed 2u0 days after start of this tes:,

gross exe=inatior revesled 11 tucors inm 9 of 25 trested vith benzo{e)pyrene alope and € tuxore in € .
of 1G treate2 viih benzz (s )pyrene plus azosite.
. ; .
ASEESTOS ANT BRORCHIAL CARCINOMA
by
¥William D. Puchanan
Ministry of labour, londop, Great Britain

SESSIOK 5, PAPES 6

Tris psper descrides tbe findings in & coptinuing study by Medical Branch of E.M. Fesctory
Inspectorate, Ministry of labour, of informstion recorded ic desth certificates of tbose dying vith
asbestcsis.

( by arracgesent with the Registrer-Genserals for England and Wales and for Scotland, copies of
deatl. certificates relating tc certain causes of destd are routinely sest tc Medical Braneh an? frez
these the irforre tidc bas beez obtaiped. It 45 believed that 1n Great Britsin, & high proportion of
asbesiosis cases are recogtized duripg life and that folloving death fro= whatever cause, this ccnda-
tion is thex reccrded o tbe death certificate, often after auvtopsy confirrstioc. Exacinaticr of
the death certificates is considered to be a reasonably accurate means of detercining tte aucber of
deatkrs frcr asbestosit and Als0o any related pathology found at autopsy.

Eesller studies of this type vere putlished in the Annual Report of the Chief Iospector of
Faztories jor 157, 1955 and 1955. These earlier studies indicsted ar apparent associstiot betvest
the preseace of asbestosis and the finding of a thoracic tumour. Although such an associstion hal
beer pestulated some years before 1947, it is believed that the study reported in ilat yesr vas the
first occasion whea this finding had beez related to a sizeable group. Tbe proportion so affected
sppeared tc be increasing in the xore recent studies. .

Up to the end of 1963, S5BL deatl certificates recording the presence of ssbestosis have been
thus obtainel an2 the annual totals of such certificates are currently incressing. The proporzicn
alsc recording s thoracic tumour has also in doth sexes, continued to increase d;sproportiomtely.to
the totel nucter 30 that currenily over 50 per cent of males dying vith asbestosis present have aisc

s necylesc, Ever when viewed against the steadily rising incidente of lung cancer in tle population
a5 a vhole, there seems little doudt that this increase is a real one.

BESSION 5, PAFER 7
REOPLASIA AMDKG INSULATION WORKERS IM THE UNIGED STATES WITH /
. BPECIAL REFERENCE TO INTRA-ABDOMINAL NEOPLASIA
by

E. C. Bammond, I, J. Belikoff and J. Churg

The Mount Sipal Bospitel, Nev York, N. Y.
- Tri: investigstion has been concerned vith 1,522 members of the Few York metropoliten ares locals
of the Asbestos Workers Unton (I.A.H.F.1. & A.W., A.F.L.-C.1.0.) and bas inciuded every ric Vbe Vas
a member of these locals on Decezber 31, 1942 (632) or who joined to December 31, 1962 (890).

P
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BINLOCICAL EFFECTS OF ASBESTOS

Januery 1, 1953) vho vere exacined.

of the study.

SESSIOR 5, PAPER 7
(coptinued)
Detailed occupetional and personal deta vere obtained from 1,117 men (of tbe 1,258 vhc vere alive oo

Union records vere availatle for similar anelysis for those mez
whe vere dead (26L) or who failed to sppear for exacipation (141). L3 men have died since the onset

Ve bave previcusly demonstratec, using age-specific death rates in a prospective study of 255
coasecutive deaths anong this group of men 19u3-1562, that total deaths vere ipcreased {observes 255,
expecte2 20.) as vere deaths caused by cancer of lung and pleura (observed 45, expected 7) and sic-
mach and colop {cbserved 29, expected 10),

We nov report an snalysis of the 307 consecutive desths among these insulstion vorkers Jasusry
1, 19L3-August 30, 19€L.

307 CONSECUITVE DEATHS AMDNG 1,522 ASEESTOS INSULATIOR WORKERS 1943-6L

Cancer of the lung

G.I. Cascer
Esopbagus
Stozach
Colon~-Rectur

¥esothelioma, Pleurs

Mesotheliome, peritoneun

Other peoplasns
Bleider
Generalized
Oro-pharynx
Neck
Pancreas

Asbestosis

.» PAJdpopasy infeciion

Pulnopary tuberculosis

Cardiovascular
All otber causes

1(2?g2 1 ('-‘Be)a. TOTAL
- ’-
g w6 Mg
30 5 35
0
n 2
18 3
3 ‘* b3 Y
2 3 . 5
20 7 27
3 1
5 2
bt 2
3 )
1 1
.12 5 17
7 0 . 7
L £ &
106 10 1t
LO 1 41
0 3 307

We have beer particularly inoterested 18 analysis of those deaths due to iptrs-sdbdozinal peo-

pilsses (C.I. tract and peritopeunc).
plesas is often iosecure.

ized atdcc:izal cancer (€ of 7).

For a vaciety of reasons, accuracy of disgnosis of suck ped-
Iz 2/5 of the 49 such deaths analysis of all availadle dsts shoved the
diagnosis tc be presucptive only; this vas especially true of stomack cancer (8 of 13) and geperal-

Therefore, it 1s possible that peritcneal mesctbelioma may be eved

more ccx=or t.an the 5 of 307 deaths recorded.

In sddizion to the peoplesis acong the recorded deaths, there are 3 wer alive vith knovn neo-
pleszs (1 lung cancer, 1 pleural and 1 peritonesl mescthelioze) as vell as one apparently curel of
tengue cancer, one of cancer of the colon, and three following successful resection of localized

lung cancer found 4{n this survey.

CORORT ANALYSIS OF CHANGES IR IICITENCE OF BRONZVIAL CARCINOGHA

/

SESSIOK 5, PAFER &

IN A TEXTILE ASRESTOS FACTCRY

by

+Jo T. Knox, Turper Brothers Asbestos Cc. Itd., Rochdale, England, and

R. 5. Del

2, %.R.C. Statisticel Research Ur. , lopdor, Englani

Ac sssocistior betveen ssbestos dust inhalation and pul.onary fidrosis vas first recorded ip
Great Britain at the turn of the ceptury, but until further cases vere reported 20 years later no

official sction vas taken on prevention.

A survey of the asbestos industry in Creat Britain vas

‘carried out by mexters of the Factory Department of the Bome Office in 1928-29 and s Report laid

before Parlisment in 1930.

portion i those esployed for 20 years and upwvards,

asbesios textile indusiry.

In » sazple of 363 vorker: pulmonary fibrosis was found in grestest pro-
T..6se vorkers vere principally employed ip tbe

Folloving the sudmission of this Report to Parliament Regulstions vere imposed in 1931 in order

to reduce dust exission {n manufacturing processes.

exaninations Of pev estrasts tc¢ the Sndustry and

zriodic exa=inations thereafter.

. a

Arrangezents vere also instituted for medical v

Workers found to

be suffering from dissblility due to pulmopary fitrosis received compensation and might be suspended

from further ewployment in the ipdustry.

Coroners vere instructed to inquire ipto the causes of desth

of workers in the asbestos ipdustry vho bad been suspepded for Aisatility or vho vere likely to have
Recropsies vere perforzed in most of these cases and material for

beep affected by their ezployment.
study theredy accurrilated.

among vorkers ecployed for 20 ycars and upvards was observed.
tosis vas responsible for s corsideradle proportion of this excess,

Io s mortality study of the workers in one factory, excess zortality

lung cancer in association with asbes-
A study of a group of vorkers

from the same factory, exposel since the regulstions, shovs s reduction in mortality rate vithout
22

. excess of lung cancer.
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BIOLOGICAL EFFECTS OF ASBESTOS

EESSION 5, PAPZF 9

TULMDRARY XEOPLASIA AMONG DRESDEX ASHESTOS WORKERS
by
C. Jacot, Krankenhaus Leninstrebe, Karl Marx Stsdt, C.D.R., and
¥. Anspach, Institute of Occupstionmal Eealtk, Dresdem, G.D.R.

In the district of the "Stlikoseerbebungsstelle Dresden” 2,645 persons (1124 women, 1521 wen)
who are or have been exposed to ssbestos dust are at present under medical observation.

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

153 of those persons vho vere under wedical control have died; in 121 cases the cause of death
could be sscertaiped.

A=>ug those persons 411 of asbestosis, right-heart-failure was tbe main ceuse of desthi. AcODg
asbesios vorkers only relatively fev cases of lung cancer have beep observed to the presest.

A survey of the positively sscertained causes of death is givep vith special reference tC ned-
lasie of the respiratory tract, the pleurs, the peritcpeur and tuzors of otber arcas (gastree
iptestinz) tract ®.0.).

The characteristics of lung cancer and the serosa) tuzors found in the Dresden autopsies are
givez. Dats is given copcerzing the time of exposure to dust, latent period, sex, sge, lung-lobe
localizstior, histology s.0. * :

Cozyperison is made betveen lung caprer azong the asbestos vorkers and that of the total pepuls~
tion. Discrepancies betvees our dats and that in other publications on the saxe subject are pointed
ou: and gonsidered.

Perzitulas observations as to the question of the accuculated occurrences of pleurs gesotbelioza
ip the surrcucdings of the Dresden asbestos vorks are presested,

SESSION 5, PAPZR 10
THE RELATIONSEIP OF EXPOSURE TO ASZESTOS AT’ FLEURAL

MALIGRARTY IN EELFASI

by
P. C. Elmes end 0. L. Wade
Quees's University, Belfast, Nortbern Ireland

Dur:ng the past 1l years L2 cases of pleural mesctbeliczs have been proved in Belfast derived
frcc a to:al population of sbout 3/L milliom., A positive history of exposure to asbestos at vork
vas obtaiped in 32 of tke cases cocpared with only § of L2 matched controls. Asbestos bodies vere
fcund in the lungs of B8% of patients witk mesothelioms of the pleurs, 20% of patients with carcinIze
of the tronchus and in 2C.5% of patients 4ying of non-maligpant disesse, The frequency of finding
asbestos bodies 4n tle lung is higher (27%) in mez dying of non-zeiignant disease betveen 60 and 69
yesrs of sge who-vent into ipdusiry betveen 1905 and 1915 than in the 50-59 age group, vhc su..—tfd
verk besveez 1915 and 1925. Betveer 1906 and 1923 over 1,000 toas s year of 'boiler cozpositior’ vas

*/intc Pelfast cozparei with 600 tors a year st other times. Imports of other forms of asbestos con-
taizic; caterials (rsv and marufacturel) remained at between 50 and 200 tons until 1939 ané sizce
thes har risen to over 1,700 tons per year ip 1 . .

Taere is nc evidence of ‘environsental' exposure from the isdustries using ssbestos in Belfast
but a positive history of exposure can only be obtained for three-qusrters of the pntien?s vhe die
wvitk asbestos Zibres in the lucgs. The latent pericd for the develcpmest of pleura’ maligpancy

after exposure zay be up to 4O years so that incressing numbers of cases arising from exposure vhich
kas alrealy occurred can be expected for many years to come.
*imported

SESSIOR 5, PAPER 11
. ASSOCIATION OF PULMONARY NEOPLASMS WITH ASBESTOS

EXPOSURE IN NORTHERN ITALY

} by
E. C. Vigliani, University of Milan, Milan, Italy,
C. ¥ottura, University of Turim, Turin, Italy, apd
P. Maranzana, National Institute of Occupatiopal Diseases, Lombardy, Italy

(Abstract not received)-
SESSION 6, PAPER 1
EPIDEMIOLOGY OF DIFFUSE MESOTHELIAL TUMOURS: EVIDERCE OF AN
ASSOCIATION FROM STUDIES IN SOUTE AFRICA AND THE UNITED XINCGIOM
by

Jo. C. Vagner
M.R.C. Poeumoconiosis Research Unit, Clamorgan, Wales
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L. . BIOWGICAL EFFECTS OF ASBRESTOS SESSIOR 6, PAFER 1

. {contipued)
Ap association betweep asbestosis end pulmenary malignascy 1§ DoV generally accepted. Jore

Tecent invesiigaiions have shown that there is an increased sncideace of pleural and peritopesl seso-
theliomas occurring in people occupstionally or envirommectatly, exposed to asbestos dust. Ino scoe
{

of these cases, the exposure has beed extremely slight, and pot sufficient to produce the histclogical
feazures of asbestosis,

The only psthological evidence of exposure has been the presence of asbestos
boudies or fidbres in the air spaces. In South Africs more tha- 100 ceses of this tu=our have beer
- confirced histologically. Nearly all thest TESef LAVY VEEn CCinlined to_one sghesios rining area. The
majority WWM:&&M& O8_memsTarturing dndustry, Cherical ipvesti-
getions have

that ©ils containing carcinogenie hydrocarbons are prescnt paturally in this per-
ticuwiar type of asdestos.

Av present, the incidence of Aiffuse mesotheliomas associated with exposure 0 asbestos dust is
being investigated in Britain. Thoracic surgery units and pathology laborstories, vbe have reccrds
of these tumours, have been approached and an attempt 1s being made to find out hov many of these cases
have bcen expssed to asbestos dust. The investigation is only partly complete, and so far, as pacy
cases heve been discovered in Britaln as vere observed in South Africa. Details of these British
inveszigations wvill be given in the papers that follov, and {2 vill be seen that as in Soutk Africs,

the associziion 15 mainly between astestos exposure and mesotheliomas, and asbestosis is often nct
a casVed feeture of thest cases. 7 .

SESSION €, PAPER 2
EPIDEMIOLOGY OF MESOTHEELIAL TUMOURS IN THE LONION AREA

by
Muriel L. Nevhouse .
london School cf Bygiene and Tropical Medicine, london, EnglanG . .

Tve groups of pstiects who bhave attended s large bospitsl in the East End of londor Lave been
exa=ipeé t¢ deterzine their exposure to asbestos. .

The Tirst consisted of 63 patlents in wbom the diegnosis of mesothelioma bal beer confirzel at
atopsy or by tiopsy. Io all but 7, past occupatiocal and dozestic histories vere obtaired. Io 20
getiects the tucour was peritopeal in origin, in 62 pleural. Tke earliest recorded deatk vas 1517,
bBut ociy 10 of the series died before 1550. 55§ of the males and L2 of the fecales died under the
age cf S5. The interval betveen first exposure and deveicpzent of terminel Lllness ranged betveel
1€ apd 55 years (mean 37 years).

Trhe second group consisted of 76 patients of the same hospital, matched by sex and date of
pirth with those traced in tbe first series.

52.6% of those suffering froc mesotbeliomats had bBeer exposed tc asbestos, as ccopared to 1.8
(‘ of the coptrcl group.

Three main types of exposure vere reccgnized: work in factories m';(aetu:;z}s
asbesics textiles, insulating materials and other products; e=;loyzment as laggers or insulators, aca

expcsare to dust brought home bty relatives working with asbestos. 18 of those ectioyed io factcry
vorz and four vhose relatives were vorkicg vitk asbestos vere ecployel st one factory. This fazory
opened iz 1513 and vas, uotil recest years, a beavy user of crocidclite; all those vhose records
ccull be traced vorked vith this type of asbestos.

Acong the 3€ pstients with mesotheliomats, with nc positive occupstional history acd oo relatives
1ivizg at home who vorked with asbestos, there were 11 who lived vithir balf a mile of ac asbestos

factery; 5 of the cootrol series alsc lived in the same ares. The difference in the proportion of
patients in the tvo series 15 statistically sigrnificant. ’

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

by
W.T.E. McCaughey
Queen's University, Belfast, Nortbern Ireland

.
The criteris for the diagnosis ©f diffuse mescthelisl tumour are at present imprecise and the
security of the disgnosis often depends more on the degree of certainty with which metastatic tuzour
can be excluded than on any specific quality of the mesothelioma. .
The gross appearances of the diffuse mesothelioma sre pot specific. It is uncozmon, bovever,
for metastatic carcinoma to duplicete the extensive sheet-like sezosal infiltration wkich is es-
pecially characteristic of the diffuse pleural mesotbelioza.
The Aiffuse mescthelioma sbows remarkeble structural variation histclogically. The most specific
structure 1¢ a mixed one resesblisg that of a carcinosarcoms. Tbe cormorly observed wvell differen-

tiated tubulo-papillary or tubular pattern 4n which the cells are cuboidal or flattened is alsc un-
likely to de confused with metastatic tumcur,

) A form closely reseztling that of a spipdle-cell sarccas
is highly specific 1f the grovth is knovn to be diffuse., Seversl other types of nructure.mclud:ms
the presence of clefts lined by tumour cells and the dispositicn of sclitary spheroidal cells ip the

irterctices of denee collagen £rc also tbought to be highly distinctive. The Alagnostic value of
any of these patterns is grestly enhanced if they are associated vith ope another. It must be

( .. .
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L BIDCLOGICAL EFFECTS OF ASBESTOS ELSSIOR 6, PAFER 3

: {coptinuet)
recognized that some Otbervise scceptable mesothelicmas are histologically ipdistinguisbabie from
other palignant growths.

17 the diagnesis of 4iffuse mesotbelicma $s to be accepted vithout reservatios tvo mair criteria
‘ shou 14 be satisfied. 1. A thorougb autopsy should have excluded alternative sources of tucour or
bave picpointed soy extra-sercsal site vhere there s the least suspicion of a primary pecplasc.
2. The microscopic structure of the tumour should be consistent vith a mesotbelial derivation and
ypernit certain differestiation from tumours arising in any tissue or organ vhich might have harboured
e primary peoplasz grossly. Another less rigorous requirement is that the debaviour of the growvtk
sbould conforz vithin reasonsble limits vith that of previously proven examples and in particular
sbov a clear-cut predilection to spresd along the serosal membranpe.

- v ¢y

- SESSIOR 6, PAFER b
HISTOLOGICAL CHARACTERISTICS OF MESOTHELIOMA ASSOCIATED WITE ASEESTOS
by
J. Churg, The Mount Sinal Hospital, New York, N. Y.,
S, Moolten, Middlesex Geperal Hospital, Rev Brunswvick, K. Y., and
S. Rosen, Armed Forces Institute of Pathology, Washingtos, D. C.

(Abstract mot receivea) *

SESSIOK 6, PAFEF. 5
MESOTHELIAL TUMORS IN SOUTE AFRICA: PATROLOGY AlD
EXFZRIMENTAL PATHOLOGY
by .
Jan Webster
Poeuzocoriosis Research Unit, Johannesburg, Soutk Africs

The pu-hclog: of tumcurs affecting the pleurs and peritoneun in Soutk Africe is descrived. COpe
hundrec apé tvesty-nize sucth tuzors have been diagnosed a: mesotheliomata and these cases are revievel,
Eigniv-cne of the tucors vere diagnosed as suggestive of mesothelioms op the exazinaZiop of & pleural

bicpsy speciden. These results as vell as the exfoliative cytological fipdings are correlsted vith
the fizel disgnosis of the patiecnt.

The relationstip of soze of these tumors tc pleural plajues is suggested.

The distribution of such tumcrs in tbe pathclogical specizens from tvo tuberculosis bospitals,
thoracic surgical units and the Miners' Medical Bureau shovs that the majority of the patients bave
beer associated vitk the porthert part of the Cape Province. The incidence of ralignant tumors of

( the luncs in patients fron the Cifferent astestos areas of South Africa is gives.
Anizz. experiments including those in whick asbestos vas inoculated intrapleurally are described.

In e fev cf these, tumors resezrling & mesothelioma have developed but suck tunors bave not beed
feund irn anizals expcsed tO an astestos dust cloud,

' SESSION 6, PAPER 6
A BIOPSY SERIES OF MESCTHTLIOMATA AND ATTEMPTS TO IDENTIFY
ASZESTOS WITEIN SOME OF THE TUMOURS

by
D. 0'B. Eourihane
london Hospital Medical School, lopdon, England

(Abstract ot received)

SESSION €, PAPER 7
PLEURAL MESOTHELIAL TUMOURS ARD EXPOSURE TO ASBESTOS DUST
vy
. W, Glyn Owen
Broadgreen Bospital, liverpool, England

An atiery: to deponstrate sssociation betveen asbestos exposure and diffuse mesothelioma vas
made by study of recorded sa=ples of mesothelioza in the Merseyside ares of Nortk West England.
Thirty cases vere copsidered. All had malignant disease of the pleura. Reviev of elinical
histories and sutopsy records vas followed by resssessment of histological msterial. DilGDOﬂ.‘ of
mesothelioca vas only sccepted where histological appearances vere thought to be characteristic.
Evidence of asbestos exporure vas sought by microscopic examination of lung tissue for asbestos
bodies and by occupational histories obtained £3om patients or their relatives.
. Results: Seventeen cases vere selected as true excxples of 4diffuse mesotbelioza (36 pleural, /
1 peritcnest). Other Aiagnoses include secopdary carcinoca (7), fibrosarcoma (3) and uncertain (3).
Evidence of ssbestos exposure vas obtained in 14 (82%) of the 17 mesothelioms cases. Nope of
the other 13 patients vas knowvn to Lave handled asbestos.

i .. .
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BIOLOCICAL EFFECTS OF ASBEST0S EESSION 6, PAPIR T
. {continued)

Asbestos in luns Tissue: Asbestos bodies vere scanty in pearly all positive specizens. They
vere detected Tore easily in smears of lung julce. No asbestos bodies vere seen within tumour tissue.
Puinonary fidrosis vas minimal (nc patient had been considered to have

asbestosis” ).
Occupesione! Histories (17 mesc“helioma cases): Of those giving history of ssbestos exposure,

5 were lagzers esployed by firms of irsulation engineers and 2 were botler makers (ship-building). “/

Tvo patients ecployed by sackvare manufacturers handled cld sacks vhich bad contained ssbestos. Only
2 patients bad vorked ip asbestos factories.

One patient gave history of close enviromental exposure,
heving vorked i the offices of concrete manufacturers using asbestos cement.

Five gave inconclusive bistories. Asbestos bodies were present in the lungs of tvo of these.
Each of the other 3 patients Mad vorked in places vhere they may have handled asbestos but there vas
no direct evidence (1 boiler maker, 1 ship repairers' apprestice, 1 dock railvay labourer).

Genera) Informetion: Sixteen cut of 17 mesothelicma patie nts have died. Average age vas 58

years., There vere 12 men and 5 vozen. Llength of exposure ranged from 5 to U3 years. Shortest
interval froc first exposure to development of tumour was 13 years. Interval Srom end of exposure
1o development of tumour Irog & fev months to 4O years.

No atterp: vas made to ascertain types of ssbestos fibre used and po approach vas made to
ipdustrial firps or other employers. ¢ .

i ] .
TRENDS IR TEE HEALTE OF THE ASBESTOS WORKER
- by
Kenneth W, Smith
Johas-Manville Corporation, Manville, K. J.

EESSION 7, PAFER 1

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

There are three maic types of asbestos fiders in commercial use todsy. They wre aifferen:
prvsically and chemically, and produce disease eptities vhich are different chezically and radio-
logically. Werkers ip many Parts of the vorld are exposed to obe or another type of asbestos fiber.
Shoald the

health experience of & group using only chrysotile be compared with that of s group using
only acosite or crocidoiite?

The impcriance of the geographical locstion of tbe asbestos déposit is important. Are other
fac.or: sucsh a3 chrose, nicke!l, rsdicactivity, etc., associsted vith some deposits and Dot otbers
izporiant’

Pcpulpticn charscteristics are discussed. Disease incidence in s stable, $solated population

( is cocparcé vitk tha: cf an urban flcsiing populstion.

The associatios of other diseases vith the presence of the asbestos fiber is discussed. Gbould

there be an associstion of & particular disease vith the asbestos fider wben there is Do asbestotic
fibrosis present? M
1]

FROBLEMS AND PERSPECTIVES:
THE SEQUELAE OF EXPOSURE TO ASRESTOS DUST

SESSION 7, PAFER 2

J. C. Wagper
Poeuroconiosis Research Unit, Glamorgan, Wales

The sequelse of exposure to asbestos dust include the inhalation of the fibres, their derosi-
tior a=d the results of their subsequent retention. During this conference a pumber of these fecTors
have been clarified, and those problers most urgently requiring investigation defiped. In this paper
some of the salient features are sur=arized and certain facets illustrated, and aspects in need of _
further investigstion exmphasized.

logical explanstions have been given for the presence of long ssbestos fibres in thbe emaller
air spaces. Experimeptsl evidence bas been given to shov that there is & differesce in the retention .
of verious types of asbestos. The formation of the asbestos body has been described and the signi-
ficance of these bodles apd fitres in sputur assessed, Toe anatomicel site at vhich the lesions of
asbestosis originate has beer defined and tbe progreszion of the disease demonstrated in experipental
snimals. The varistiop of the effect of different forms of asbestos fibre is most clearly 11lustrated
4p the monkey apd the redbit. The previcus conceptis of tir significant particle size, and the solu-
vility of the respirable dust, bave been seriourl; challenged. BHowever, the exsct wechanins of the
pathogenesis of the discase 18 Still unknown and the migration of asbestos fibres ipcluding the
ultraxicroscopic from the respiratory tract requires much further study.

The malignant neoplasms associated vith exposure to asbestos dust have beep discussed. 0o
Gurrest evidence, the earlier view that carcinomats of tbe lung oceur in cases vith a significant
degree of asbestosis is fully supported, but information is still required to confirm that there is
no correlation betveen exposure per se and these tumours. More information is peeded oR the assocls~
tion of these tumours vith 4ifferent types of fibre. Mesothelicmas of the pleura and peritcpeun sees

—
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BIOLOCICAL EFFECTS OF ASEESTOS SESSIOR 7, PAFER 2
. . {continue2)
to be sssociated vith exposure to erocidolite dust, hovever tbere are sope cases ©

{ these tuzourg in
. vhich there is evidence to suggert the implication of chrysotile and anthophyllite. Tberefore,

there is a reel peed for cooparstive surveys 4o all the asbestos producing areas. In addition, a
sugceszion bas beec made that tumours of the gastro-intestinal trsct may be a further sequels of
asbesios dust exposure and evidence of this, and other malignancies, should be sought.

N <ra-pleural inoculstions in experimental animals have shown that crocidolite, axosite, chryso-
tile and ever silica, cap produce pleursl mesotheliomas. The high incidence 4o these experimental
conditions cad be explained in part by the site of deposition snd the high dossge used, The signifi-
cance 1o these tuzours of the oils paturally sdsorbed opto the crocidolite fibres is being assessed.
It has become obvious thatr 4o this vork, and im the investigstion of the biological effects of asbes-
tos itself, there is & peed for & joint effort by the experimental blologist, mineralogist, and
chezist, :

i

PROBLEVMS AND PERSPECTIVES:
TEE CHANCING BAZARDS OF EXPOSJURE TO ASBESTOS DUST
by y
J. €. Gilson '
is Research Unit, Clamcrgan, Wales

EESSION 7, PAFER 3

M.R.C. Pneuzoconios.

“rer lontague MicTay first suggested that heavy exposure tc ssbestos dust could produce fatal
p.lmenery Zicrosis, o coe could have predicted tbat the diversity of its effects in mas would be sO
grez: &g tc justify scoe 60 years later s vhole conferepce devoted to the subject.

Tre changing pasiern of hazards of exposure to asbestos dust has festures in corsop vith other
ini.strie} diseases, Gres: ioprevepezts 43 Ope ares - the result of vigorous coptrol sction by
engineess - proceeling simultaneously vith an extenmsion of the bazardp elsevhere as pev uses of the

rateriel ore discovered. The hazard: of fidrosis for the hsbestos textile vorker appear to be much ’/
less but tne insgzlation vorkers are often not adegqustely protected. Do otber groups of vorkers ex- -
Fosel iz the never uses cf the materisl need closer inspection?

The progoosis, once a deflinite diagnosis of asbestosis has been made, is poor. Can never methods
cf functional analysis of the lungs provide the means of detecting abpormality io the individual or
evez in the group, so that action can be taken in time to prevent further damage before a progressive
disease bas beer established? There is » most striking contrast betveen the detailed quantitative

knovledge nov svaliladle about the patural histery of coalvorkers' pneumoconiosis whicb car be used 4D
preventior. and the sbsence of such information in asbestosis. Will prospective studies of asbestos
( vorszers be established to remedy this?

The strikipg festure of this conference is the pev evideace showing that not only 13 there s /
nigh risk of bronchial carcinoma in those vith asbestosis but that otber types of tumour occur in tbe

lurgs and elsewhere in those exposed to the dust, and that these tumours develop in the sbsexce of
asbeszosit in the lungy ani socetines after s small exposure but alvays vith s long or very lozg
deZay. The evidence iz maz indicates that the type of fibre to which the individuel is exposed -

a izng

neglezted aspect of this whole prodlen - is of great importance in tbe developuent of these
tanoars.

Tae chraszing patters of hazard can be suzarized thus. In the early days pen vorking ip uncon-
trclled coziiiions developed asbestosis within a fev years and died young often of its complicstions,
greu=cris or tuberculosis. As factory conditions altered and the coptrol and treatzent of tuberculosis
and preucszia icproved, the onset of the disesse was delayed and the late effects of fibrosis, such
as broncriectasis, broochitis and cor pulmonale were more commor. B5till more recently the wvorkers \/
vhz have developed only moderate degrees of asbestosis have survived long epougb to develop the
asssciztesd brencniel carcinozma, In addition, and unexpectedly, ve are at this time seeing the late
efiects of exposure to certain types of ssbestos {occasiopally only emvironmentsl) which vere insuf-
ficiexnt to priluce apprecisble lung fidbrosis but have after a delay of 40 or more years led to meso-
thelial tuzours in the pleura and elsevhere,
These cases date from the tize vhen the industry vas a small fraction of its present size, and X
their discovery emphasizes the need to eliminate all unnecessary exposure to asbestos dust in the

future. Bui even 1f this ves achieved at once ve may anticipste ap increased incidence of tuzours
froz exposures during World War 1I, wben dust control vas ipevitably less good.

There 15 ap urgent Deed to measure quantitatively the magnitude of the risk for Alfferent types

of fibre so that 1f the risk 1s very different, ms appears probable, the safest material can be used
in the future. x4

EESSION 7, PAPER b
MULTIPLE FACTORS IR RELATIOR TO KEOPLASIA AMONG ASEESTOS WORKERS ’
by
E. C. Eaxzeond
The Yount Sinai Eospital, Fev York, K.Y,

(Abstract not received)
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NOIES ON FREPARATION GF MANUSCRIPTS

The Acadexy's E2itorisl Division bas already mailed out notices to
the senior suthors listed in the program for this conference informing
thec of the deadline for the subuission of manuscripts to be published
ir the conference wonograph; senior authors who 4id pot reteive such s
notice, or vho vill hsve problems meeting the announced desdline, are
ssked to contact the EAitor at the Acsdemy duilding. Included with this
advance notice vere A set of Instructions to Authors snd a specisl an-
nouncenerit regarding size of manuscripts and extra charges to authors.

It may be helpful, hovever, 10 bring out at this timestbe following
posnts regarding the preparation of manuscripts:

Vanuscripts. Manuscripts should be typewritten on white bond paper,
double spaced tirdushout - - including references, Figure captions, fool~
notes, etc. Subiil orly the original copy.

References. All relerences listed must be cited in the text. Refer-

ences can be et up either numerically or alphabeiically (see the Acadecy's
Instructions to Authors for further details). ¢ 1f the nuperical sysiez is
use, veferences Dust be cited in the text in ascending mumerical order,
reference § 1 being the first reference cited, etc.

Art Work. If possidble, please avoid sudbmitting over-sized tables or
1llustrstions. For exa=ple, photographs (or other artvork) that are con-
siderably larger than the usual 8" x 11" size pust de sc drastically re-
duced to fit our page site as to often eliminate a good deal of detail.
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Fote to Foreirn Authors. All material, except references to foreign
putlications, must be in English. This requiremert includes table titles

and column headings and any interior informatior within a Figure illustra-
tion.

Authors vho at any time have any questions regarding the prepars-
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