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Dr. A.E. Pufahl, : 12th January, 1966.
Assistant General Manoper, Asbestos,
Unlon Carblde Corporation,
Mindng & Metalys Divlislon,
70 Park Avenue,
New York,
N.Y. lOOlT, U.Ss. A.
Dear Dr. Pufahl,
You will recall that from fime to time we have sent you extracts from publications
r which indlcate concern felt in industry on the detrimental effect asbestos has.
h on health.
. We tried tao obtain scme information for Souithalls Paper Mills, who wanted to

use our asbestos in a sanitary tissue of the lnternal type. They were concerned
about possible danger to health. We were unuuccessful then in oblaining answers
to thelr spoelflce grestilons, and could only deal wlih thew in very peneral terms.
Mowevor, T fecl that woe may now be able to boe mere specitic when the oceanlon
arizes by using the iunf'eormation centained 1 the documents, RBritish Industrial
Biological Research Association and Report of Proceecdings of an International
Conference on the Biclogical Effect of Askestos, copies of which we enclose with
this letter.

We belleve the documents zre well worth having studied by the Medleul Adviser
ta the Corporatlon, and 1t 1z our bellel that we may well boe able to take
advantore of the {ocl that our moterial supposcedly counlaing oo little of the
dangorous tracge olemerla thal wee menlbloned In ithese documents. 11 this 1s so
then we cortolnly have pood copy Tor pbllelly use.

You wlll be Intorogtod Lo note thoab twoe Awmorloenn medlool smthaslblens wltended
the Tnternntlonnl Caonlerence, namely D ULE. Ayer, [ablle Newlth Service,
Clnelnnattl, and Dr. I.J. SelikofT, Mount Sinal lospital, New Yorlk.

We would appreciate your comments and conclusions in due course.

er@ly,

P.R. Cheuton
Aoaoistant 8ales Manaper

A07059

., Mpr, H, R@ichard,L'Mr. T. Twoneaa T T rrean own .
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«tat the silicone fluid is deveid of silica granules.

{The intonsa fibrou: $issuo reaction and fhe nroc.ace of Qounly
safzagtile erystals in tho losicnz deseribad by Winer ¢ nl. fl,c.ntﬁ.)
rave net been ravurfuu by other werkors using pura llqu*L oronoli.
3;1ico1cs. Twa ol tho Shroo nilicone preparations, ‘uf“r*‘u o ny Winer

» {Joc.eis,) comtnined animasl o vegedable fat j acius, both of

woieh h.o captute of indueing din sholr own right 4he vere Jronualomatous

=paction ogucerved. It is quito prouaile that a signlflca.t GI even mnjor

=ole was ployed by the fatty acids in the induetion of the roporied

savera fibrous lesicns. If wre are to believe the claim of the cxigience

f silica grenules in the silicone fiuid praparation, then i% is conceivable
1t the silica zauy have toon a co“urlsuto*y factor in the production of

~hg tizsue reaction. However, a very relisble scurce of ours had ne

nesitation in refuting tha claim una silicone fluid is contaminzied with

gilica. Only wmder conditions of extremely high temperatures and nigh

aressuras and in the presence ol oxygen is oxidation of silicome fluid te

silica possible., rFor this reactiicn o proceed during shelf storage is

rnat only highly ipprobable but well-nign impossible.]

MESOTHELIQOHWA AND ASBESTOS

The develobment of fumours (nssctheliama) following exrposuze 4o .
s2stos dust fends %o b2 insidicus (3ISRA Bull. 1985, &, 314). Tre
Zial odvsiacle to rececgniticn of +the hazard lay in correlaiing two
30des - axposuTe o asvestos dusy, howaver light, and zubszeguent -
velapment of Tthe tumcur. Once this connexion hiad been cstablizhed the
nroblem assumed new and somawhat alarming dimensions since the fime-lag
sewieen cause and eflect may well extend to over half a ceanltury. Zefore
1630 the industrial and ceoomerciel importance of astesios in ihis
country was 33ill relatively small, Thus it is only now hat the -
ingidence of diffuse pleurzl or peritoneal mesothelioza can be expected
to snow & steady upward trend. This patfern is becorinz all oo apparent.
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Public interost in tha problem should ceriainly have teen alected
by a report in the Sunday Times (31 Octokar 1663) on the work of llewhouse
& Thempson (Br. J. iad. Hed. 1965, 22, 261). jhair important «pils
logical study cevered 4% pasicats (41 males and 42 foanloo ¥ with pou--IVOlY
diagnosod diffuse plournl or poritoneal mogsotholinma admiitted o ihke
London Hoopital over the course of approximately 50 yr. EZvidence of
gxposure teo asbestos woas cbiained in 40 of the 76 cases wnose backzround
histories could be traced with rolative accuracy. OFf tne remaining 36,
11 had lived within half 2 mile of zn asbestos factory. In a conirel
group of 76 in-patients, matched for- sex and age, only 14 zave histories
of previous diract or domiciliary exposure to asbestos.

The rize in reported cases of asbestos bodies in the lungs 2y

reflect either an absolute increase in incidence or *ha resulis of oare
searching pathological exazinadions in the light of tais new knowl nora.
32 that as it may, Cawne 2% al. {J. Am. zmed. Ass. 1965, 152, 371) report

2 41% incidence of asbestos bodies seen in the course of 100 TOlu*ﬂe

péult autopsies (47% in males; 34% in females), although none were found
bofore the age of 24. o cuses of mesothelioma or asbestosis could bo
identified and primary cancor of the lung wes only prezont in two patients
—one with asboatos bodics and one without., The cuthore draw attenticn 4o
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the problea of positive identification of the asbestos body end the
differentistion between it and *he similer structure encoumtered in
talceosiz. They believe that the problem is made mere difficult bhecause
of the gimileTity between asbestosis arising from exgosure to tremolite
- and $aleosis. Ristorhemdeal differentiation ic thousht to be necessary,
. © but the sethod used in the presont atudy was cieciron-probe analysis.
Nomathelens, the puthors rajectad findings which did not proistirnly
identify clansicnl ashastes bodies and 34111l produced an incidencn cmash
hisner thon pravions studdies had reoveanled ab autopsy, notably 26.4% in
Cape Tovm (Themmen ot ~l. S, Afr. med. J. 1963, 37, 77) and 27.%% in
Minm: (Tanmson, Conference on Biological Effectz of Asbesios, New York,

October 1964).

Treonen workzers heve also drawn attention to the problem, and an
-analysis of histopatnelogical findings haos been published (Turiaf et al.
™

Presse mid. 1265, 73, 2199). Although the esbesios industry in ihat
couniry is not large; the inelionce of mesothelicmz it rising and concern

fecording the incidence of asghestosis and mesothelioma and
o atandardizing diagnostic Yechniques formed paxrt of the terms of reference
of the Worki ; Croup convened, under the suspices of the Geographical
Pathology Commidise of the Intermaiionzl Union against Cancer {I.7.C.C.),
a %0 look inte the whole quastion of asbestos and cancer. The comprrhensive
wepert of the Groun {Ir. J. ind. ¥ed. 1965, 22, 163) rrocommends three
nain lines of cihsock:
Spldemiologicel — more inforzation is required concerning the results
of expogure %o pariicular types of asbestes fibre (amocite, crocidflite,

X aathennyllite, chrycotila or iremolite) by inter- and intronational
studies in spreified aress, 4+ i5 recomupended that studies be underiaken
into the relatien between dust dosazge, the physiczl state of the duss and
She incidenees ¢f ashbectosis, carcinoma, mesothelioma and other *fu-ours.

Z% iz also proposed Yo widen the field of enquiry *o ecbrace anciliary
seeuznitions, such ag tronsport, dogks, dbuilding etc., which cay invelve

non 40 oshienhen s omanathalfamn,

lees intenc

efobig
aunly scracieod 4o dotoroinc oo

Pathological — it was felt necesnsary 4o standardize criterin for
diagnosis under the caroful supervision of a sonsulintive panel af
ntholegists.  An endeavour will ho made to grade the degres of pulmenary

fibrozis duc to the presence of ecbestos and routine examinatien of

sputum, Iresh lurg or fixed tisgues {whese availeile) Sox ashpecicr bedios
r fibres will be incorporased imSe all »atholegical ecxsrinotions.

) : Pro- ol chemdizel = the possibilidty was discussed of eccichlicha
ing a eonize to produce a set of smnlytical standards end 2o inveztiguie
the biological, dkysiczl end chemical characteristics of va-ious tyoes

[ of esbestos fibre. ethods of identification of the differont iypes of
1a

fibre in lerge samples of 4issus =nd in luwng sections wern nlse discussed.

. Investigaticng at the Pneumoconiosis Resesrch Tnit, Llandouzh
A S Hospital, South Walesz, were decigned to resolve the suggested associotion
2 . between exposure to crocideolite dust and diffuse pleurzl mesotheliema
ocecurring without indtervening asbesiosis, end between asbestesis and
subsequent lung carciroma (Wagner, Bull. Un. int. Camer. 1965, 3 (2),
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{loc.eit. ). A zample of tho orpandic cxtract 13 now boing ;riven .o

2). The following mechanism could provide a posgible expianaticn:

Hoeavy cxposure

L ——s Prenic asbestonis > Pultonary carcincra
to agbestos : N

- Light exponure YNa fivrosis, but 4 Diffuse zesothelicza
(aspacially to > cstestos vodias > of pleura or
crocidalite) Gr DitTes in peritonaeun

Tais Patierm would g far fo explain gfrevious reporits of lew ineid
zasctheliczs, especially whers pathologisss only considersd the ox

nce of
S
£

5

of this particular tucmsur in thoge coses showing frank asbestosis. The
study of Newhouse & Thompson (loc.cit.) vovealed that in 47 cases Irec
the group showing positive Zesctholioma, where tissuec froz bionsy or

rnecropsy or sputuz ¢ould be obtained for examination, 30 (62.5%) shcwed

evidence of either asbhbestos bodics or asbestosis; but ..z zajority of
thoso showing f{rank ashestssis wory workers actively engaced in homéling
the raw ratorial and thercoicre expesed 4o nigh concentrotions of dust

over long periodas. I% was also shown that the heavier and lonzer the
exposure, the shorter was tha interval hefore the onset of symptoms and
the time of death. Obwiously, therofore, the danger of ineipiens
nasetholioma is present among those wno are cxposed throush centact with

a relative or who live in the vicinity of a factory and are thus subjecied
to only minizal exposure. Suspicicn nas been focussed on crocidolite zs
tha causative agent in mesothelioza, but in mosy 3risish feciories a
sixture of croeidolite, amosiie and chrysotile is lisble 4o be present in
the atmosphere arnd mesothelioma may perhaps bte caused by all or any of

the varicus constituents of the dust. Studies on the crgunic components
of asbestos are being carried out Sy Harington et a2l. 7
Cancer Cazpn 1964, Wo.42, 1.23). MTuo fraeticns of ovooils w

wert
be deterzuined: oils present natuwrally and oils arising froz conta

s
P!
1]

during the manufaciure or transport of asbesios. Extracted saz
particular Batch of amcszite which had mreviously eppeared to te no
carsinegenic, or only weakly so (Wamaer, Nature, Lond. 1962, 108,
2ava been found Yo be associated with tae develorment of zesotl

haagtors (Selixotl, personal comavnication in 1964 to Harinchon o5 al

weritoncally to rats as part of a lonm=teri tect. Other wowlk in progsross
includos investigation ef the posaible tulsur-initiating activity of
crocidolite and amosite oil in conjunction with the prometings asent croton
oil (BIBRA Bul. 1962, 1 (2), 37). =~ =25 boon chown that during a
atarage poziod of & months ashbastos ~ouorbs 70-85% of the juts oil rrasen
in juse sacks {Horington, Trans. J.¥. Accd. Sei. 1965; In press). One

-sample of exiracted jute oil was shoewn to have fusour-promoting activiiy

when a known carcinogenic polycyelic hydrocarbon was used 25 initiator.
Wagner (loc.cit.) also reporis on the relevance of the presence in

zsbestos of arematic polyeyclic hydrocarbons, including 3,4-benzopyrene.
llo hydrocarbons have been iszolated from chrysotile {the cost widely used
type of asdbestos), but crocidolite, which was minad in that asea of South
Africa with a high incidence of mesothelioma {Wagner et 2l. Br. J. ind.

Hed. 1960, 17, 260), contained 3,4-benzapy-ene in relatively high ecaumts.

1

2

(U]

2

The suggestion has alsc heen mada that asbestos carcinogenicity zay
ba related to the metals or metal cooplexes contained in asbestas fikres;
chrysotile contains nickel (0.5%) and chromium (0.1%), whila azozite has
manganese (0.7%). Sorum can elute spall amounts of nickel, chremina,
manganase and magnesium from chrysotile, and iren and monganece froo
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erosidolite end amosite (Earingson et al. loc.eit.).

Pleuzsl mesotheliozmas, similas to these found in huzan cases, con
e egisblished by intraperitonenl injection of asbesios into hansters
(Zmith & Zleassew, FJedn Proc. Fodn Am. Socs exp. Biol. 1965, 24, 550).

Thara io a groat sanse of urgancy in the cearch for a soluiion to
tun momplex problest of +hw netinlocy of mesothellema, Col u}nr niading
o eonisTiveie 4o en underntanding of the smderlying

e i Gy Ty
f matectan are wein fibrogonie, ivinuy Tice 4
5

A el i) pund —
LRIIITO. K han

silicoeis nmd astpzsesiy spspostively, tut silliea Lz nen-crTelincpgonic
exeont waen intreduced ints apecilia sitas euch as the pleusall cavidy of
cxpeé'mental enimals. The effect of silica end asbestos on lysosoces end
thagosozes {phagooytic vacuoles) in macropheges is being studied by
Inrington & Allison (Rep. Br. Zep. Cancer Campn 1964, Fo.42, p.24). When
taken up by the pharsceries, inert mataerials have negligibdle effect on the
phsmnemn] mealana, wherean silien (nnd pregumably azboston) causes
deeeee b Lot Tronnmn b Joalendy Lin angyoans anemadly ceave bl ints tha
thiei e, T b e dgaaad Gt Phe g toplasm (BIEA Ball, o 1 {0Y, 4],
Autulysis fullows ana, ultimately, cell death and Ulbrosis. Uiy action
cen be neutralized by polyvinylipyridineN-oxide which is faken up by
phagesomes andé lysosomes and apperently binds directly with the silica
surfage, preveating its toxin effect. Asbestes studies on similar lines
are noW in nrogTresa,

Hownver, awnrenenn of the problem and willingneass te tackle it
connot comnledely mack the aohoring thought impliceit In this quotation
from the report of the Vorking Group (loc.eif.): ... Durther cases of
thege associatad tumourz are wxnociad 5o cocovr for many years to come,
even if dust exposures are noWw greally -y uosl”.  DTust cxposures afe in
foct increasing, for the prodlen iz not only confined to workers in the
asbestos and centiguous indusiries. 4+ concerns all of us who hava ’
asbestos boards in our ceilings and walls, asbestos oads on our ironing-
boards or asbestos installations around the waier pipes. TUltimately,
somg form of contzel cver the manufacture, distributiorn and use of"
asbestos products is %o be expected, but until such {ize, the progiosis
of nesotheliomn indicates the need for resiraint end care in the handling
and w32 of thisz potentially danpgerous substance.
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