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ASBESTOSIS _RESEARGH | COUNCIL

ELEVENTH ANNUAL REPORT FOR THE TWELVE MONTHS

BECINNING _1st OCTOBER, 1967

1.  INTRODUCTION

The Asbestosis Research Gouncil was established on the
1st October, 1957. This report details the activities
sponsored by the Council during the eleventh year of its

Ipusalione
2. CONSTITUTION

The Constitution was revised in August 1965 to
catcnd e ~io1d of activities to asbestos operations other
than textile and to provide for the edmission of Associate
Yembers as well as Pull Members.

3 MEMBERSHIP

C—t————". & o

The Membership of the Council during the year was as follows :-

&!3; Jembers

B.B.A. Group Limited.
The Cape Asbestos Company Limited,
Turner & Newall Limited.

Home Associate Members

The Atlas Stons Company Limited.

Bell's Asbestos and Bngineering Limited.

T.B. Ford Limited. (In place of Birfield Limited).
Richard Klinger Limited.

The Universal Asbestos Manufacturing Company Limited
oeased to be an Associate Mexber on becoming part of the
Cape Asbestos Company Limited.

Oyerseas Associate Members

Janes Hardie & Coy. Pty. Ltd.
Johns-danville Corporation.

The Quebeo Asbestos Mining Association.
Criqualend Exploration & Finance {o. Ltd.
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4. COIITTHES
The affairs of the Council were administered by three
Committees, the Manngenont Conmittee, the Research Committee
and the Dust Control Coruzittee., The membership of these
cornaittees during the year was :=

(a) Managcnent Comnitten

Chairzan : Yr. R.H. Dent
hr, R. Gaze
Mr. C.X. Penton
Dr. C.G. Addingley
¥Mr, J. Waddell
{r. R.H, Wilson
Secretary : Dr. S. Holmes

The Cape Asbestos Co. Ltd.
The Cape Asbestos Co. Ltd.
B.B.A. Group Ltd,

B.B,A, Group Ltd,

Turner & Newall Ltd,
Turner & Newall Ltd,
Tuwnsr & Newall Ltd.

Mr. J. Vaddell resizned in May 1968, his place being taken
by Vr. LW, Hills. 1
kunogement Committee meetings were held as follows -

Uxbridge - 27th October, 1567

London « 5th December, 1967

Manchester - 6th March, 1968

Rochdele - 8th May, 1968

London - M:4 July, 1968

London ~ 26%th August, 1963

(b) Research Comittsa

Chairman : Mr, R.A. Wells « Turner A& Newall Ltd.
Pr. d.0. Lewinsoan - Turner & Newall Ltd.
Dr. C-Go ‘-ddingley « B.B:A. G‘mp Ltdo
Dr. W.HeA. Beverley- B.B:A. Group Lt4d,
Dr. A.A. Hodgson = The Cape Asbestos Co. Ltd.
* Dr. W,J, Smither = The Cape Asbestos Co. Ltd.
Secretary : Dr, S. Holmes = Turner & Newall Ltd.

Research Mectings were held as follows :-

Rochdals - 2/3M Jamaxy, 1968 ;
- Cardiff - 21/22pd May, 1968 !
Reading = 17/18th Septexber, 1968

In Noveuber, 1967, the Research Committee held a one-day
scientific mecting at Cleckheaton on 'The Early Diagnosis of
Asbestosis'. The Pneumoconiosis Medical Pancl was well represented,
along with research workers im this field.
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DMl 30, MeF alanse - The Cape Astestos Co. Lta.
Yr, B, Boyes - B.P.A. Group Lide
Ur, Tov. Anlerzon - The Cape Asbestes Co. Ltd,
Mr. P.H. Bugce = Turner & Newall Ltd,
Kr. K.. Wilcon = Twaer & Newall Ltd.
Mr, W.P. Bablin = Turner & Newall Ltd,
Secretary @ Dr. S. Holues - Turner & Newall Ltd.
Thiz C.ollilce vas re—vonoiatuted in July, 1968, as the
Envirommentnl Contral Commitiee' under the Chairpanship of
s Kr, t.A. Srosc, It keld i%s firct meeting on 22rd August, 1568,

Then g Y

Dot Lonsr 2l Cormittee pestines were held as follows :=-

Ro:hdala - 24%h Januery, 1998
Hebl-n Bridge ~ Eth June, 19€8
5e TR
FAPRA - Lz -~ ® - e R
() DPoniins Arcanc.cento

ces ¢ the Counzil have ccntinued to be
Lhrougn acccunts opirated by the Rocndale
istrist Bank.

Council Budsot £23,500
Bxpenditure £19,139
e €. LIAT00N wxin Chtiedt LTEPISTED EQODIES

Contact has veen taintained with H.M. Factory Inspectcrate
and the Panal convened by the Senior Medical Inspector cf
Pactories, on which two of the Council's Medical OffTicers
served, has published its Report entitled 'Problems arising
froa the use of Asbestcs'.

Lieison has continued with the Pneumoconiosis Research
. Unit of the Xedical Research Council. The opportunity was
- i taken during the meeting of the Research Coanittee at Cardiff
in May to have a joint one-day weeting with the Unit to discuss
coomon problems. Arrangements have been put in hand to
organise a joint ARC/PRU Conference in April, 1970 om
'The Tissue Reaction of Asbestos'.

Jcont'd...
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The Sub=Cerpittze sel up ty the Hygiens Commidtes
of the British Czoupa‘lionul Hygieus Scrlcty, on which wnenbers
of the Council servel, publiched a Repart in April 1948, entitled
'Hygieno Standards for Chiryscotile Ashbast: e Dust®,

Liaison has also continued with the U.S. Publiic Health
Service and with the Air Hygiene Committee cf the Astesics
Textile Institute.

RESEARCH PROGRA'E

The research wcrk of the Council was further expanded
during the year ty Grants to Dre. Margaret Turnec=Tearwist
28 the Lonloa ficopanal o) vraease2 of the Chest ard
Dr. Margaret Swint.rnz of St. Jame:' Hoapitsl Lecds.

4 suamary of the yeer's work is giver telew, Puller
reports appesr in Appendires 1 Yo 5,

(1) Tha Jong torn anizal experiments invslving the
inhalation of the four main types of asbestos have bean
completed during the year, but, many of the sections are
still to be exanined. The stulies on the mechanism
of asbtestos toly fornation have also tesa completel.
Collaboration with the Institut fur Lufthygiene ina
Diisseldc:f his rontinued,

(i1) The ¢ollection of biopsy material from suspected
ocases of human mesothelioma has continued and the
produstion of mesothelial tumcuss in animals has been
further stadied, Work on the pathogeni.ity of
minerals cther than ashestcs has Leen gtarted. Collabaration
has continusd with Dr. Gross c¢f the U.S. Industrial Hygiene
Foundation in Pitisbuagte.

(414) Preliminary wirk on the effect of asbestos on lysosomal
oell systems terainated in June, 1968.

(iv) Work on the surface properties of asbestos has contimmed,

(v) An immnolcgical study has been started but only

preliminary results are yet available.

(vi) Animal experiments on the ingestion of asbestos have
commenced and 1% i hoped to have soms results in the next
twelve months,

/cont'd...
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PUS T SAUPLING S0 S8l s

VWhile the Royco Auturatic Puarticle Counter has continued
to be used as a routine rconitering instrurent, the fibre
count by menbrane tilter has rinained the standard method
in the industry. The methad has been publdished by the
Council as its Techinical liote No. 1.

Techniques for assesuing the asbestos content in other
than inlustrial envirentents have been further axplored.
Interest has been shown in this subject by a number of
Governzert Departmonts ard a meeting of those involved
was convenad by the Ministry of Technology in May, 1968.
Representatives cf the Council were present.

During the yecar, the Council has carried out a survey
to deterzine the level of asbestos dust in completed btuildings
of various types in which asbestos precducts have been
incorporated in their con:struction. A4 report has been
Prepared ror pubiicalloln,

DUST CCNTROL

During the first part of the year, the Dust Control
Committee continued to work on various problecs affecting
the mamufacturing anl applications side of the inodustry.
In July, 1968, homever, this Comzittee was reconstituted *
with the titla of 'Environuental Control Committee' and with
wider terns of reference to enable it to deal with all '
relevant matters likely tc affect the industry and its
custozers under the New Asbestos Regulations.

THE NEW ASBESTOS RESULATIONS .

In April, 1368, representatives of the Council
were called to a meeting at the Department of Employment
and Prcdustivity to discuszs the Council's comments on the
prelizirary draft of the New Regulations. It was learnt
that the Council's suggestions were likely to be given
consideration in framing the Statutory Draft. in particular
the replaceaent of the 'no dust' concept by a more practical )
approach to the problem. '

The Statutory Draft was published in August, 1968, and
the Council again felt obliged to make a number of comments,
which are still under discussion.

CODES OF PRACTICE

During th- ycor the Council issued its fourth Code of
Practice - 'Recoomended Code of Practice for Handling Consigrments
of Asbestos Pibre in British Ports'.

/cont'd...
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Tho et 1o Copaes o wll Cedes o Pruntice has
continued steniy,
CT UL b QAT
"Phe Mechoaniin of Forintion of Acbestes Bodies®

2ni PoF. Holt, J, Path. and Bact. Vol. 96,
No. 2, pe Uh43.

*Interacticn of Poly-z-Vinyl Pyridine 4-Oride and
Poly~t=Vinyl Pyridinc Oxide with Mono:silicic Acid® i
P.F. Holt and E.P. Nasrzllah, J. Chem. Soc. 1968, p.400.

S.n. Bethoos
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In Hovezoer, 1707, Mr. waddell, Dr. Gaze, Dr. Knox,

Dr. Smither, Dr. Be-tiie, Dr. Davis and Dr, Holzmes attended

the Secord Antisun Oonfercence organised by the Juebes Asbestos :

Hining Asscociztien.
Dr. Addirgley, Or. Knox, Dr. Scither, Dr. Davis, Dr, Holt, -

Dr, Lewinsohn, . Hunt and Dr. Holues attended the
International Conference on the Biological Effects of Asbestos
held in Dresder in April, 1968,

GENERAL
Dr. Knox haz con‘inued as Medical Consultant to the Council

and has &attenasd the meetings of the Management Committee and the
Research Coumittee.

Dr. Eeéttie has continued as Research Consultant and
has attended the ncetings of the Research Coorittee,




APPITIDIK 1

Report on Rerecarch at the University of Readine - Dr. Holt

During this yesr most of the long tern vaperiuents started 2 to
3 years ago, in which guinea pigs and rats inhaled four types of
tsbestos, have been completed. This kas required a heavy load of
tissue preocessing and cutting to provide about 3,000 stained sections.
It has been inpossible to cxzzine many of these sections while the
experinental work was procecding and conseguently few final results
have becn reported. There is now available, however, a library of
scctions in which the (lfects un the luage ..l lyaph glands of
reasonably suall doses of inhaled amosite, anthophyllite, ch-ysotile
and crocidolite czan be studied. There is also a series of slides in

which uinea pigc arc riz d -ith rate that have inhaled achestos,

These are uniguc.

The folloring tentative conclusions necd t2 be confirmed. The
asbestos dust is first deposited in the bronchioles, the longest
fitics (up 2 77,2 1.._) 7+ ti~ torminzl bronchioles only. Remarkably,
sone fibres subsequently appear to move into the alveoli which is
contrary to what would be expected. No hiztological difference has
yet been observed betwcen the effects of the four types of asbestos but
e few pleural adhesionz were present in anioals that had received
arosite and crocidolite but ncne in those that received anthophyllite,
chrysotile or glass fibre. No clear morphologica) difference has been
observed between the asbestos bedies produced on the four types of
asbestos; those produced by glass fibre are similar e:cept that, since
they forn round single fibres rather than fibre bundles, they are usually

smaller. In & scarch of other organs for evidence of transport of
asbestos from the respiratory system in a suinea pig, so far one
perfectly formed asbestos body has been found in the thyroid gland.

The studdes on the wellwnism by wnacn asbéstos bodies are
produced kave now been cccpleteds The initiel effect of the fibre
in the lung in the production of haemorrhage and the resulting
iron-containing <ccpounds from the haemoglobin in the red cells are taken
up by dust cells and deposited on an asbestos fibre in the same cell.
The production of an asbustos body does not therefore depend on the
chemical nature of the fibre and we have produced bodies from mica fibres
and very fine glass fibres. This last experiment is being extended and
some guinea pigs have been made to inhale glass fibre and others glass
powder of the same chemical composition.

An experiment has been concluded which was set up to investigate
whether the progress of pneumoconiosis due to asbestos could be followed
in animals by chemically estimating the collagen formed in the damaged
lung. The results are disappointing; the variation between animals
is at least as great as the variation caused by small doses of asbestos.

/cont' Beee




-2 -

Now that the fundamental work with aniuals is well established
attention is being turned to the methods of wodifying the
patholojsical efrfects of asbestos. Studies are continuing on the
possible use of poljyueric substance such as poly=-2-vinylpyridine
{~oxide, which has proved effective in silicosis in animals and on
whether this polymer ean alter the rate of fragmentation of asbestos
bodies. The possitle coatin;; of the asbestos with an adsorbed
monolayer, either to zodify its effects or to prevent its being
retained in the lung, is also being investigeted. The initial
studies on alscrpticon are now well under =wn- :nd early recults will
be reported during next year.

N s sl
oo o O



APDEIDIL 2

Report ou v veh 3t thie U ivernity of Carvaida = Dr. Duvis

Huwon Meced Yicha Dlorsics
i -

Throushout tne year the collection of biopsy materiel froa
suspected ¢niey o huzan vesothelioza has cortinued, although during
the lost twelve months only four cases were reported in time to
collcat tho pmate=s~l, 0f these cace:z -.c has since been confirced
as a necothelicua at autopsy, two were varieties of bronchial
carcirozz, «nd in one case the suspected tumour mass was found to be
inflzomatarsy end not nconlastic.

One c? the w0 brornchial carcinoma cases was especially interesting
as beforo the paticrt died it was possible to diagnose the tumour as
an ~1~ﬂclﬂ* czll carcingna from its cell fina structure. Autopsy
confirmed thzt *t wns inle~d a peripheral lung tumour., This indicates
Lthat whun sufficient knowledge is available, electron microscopy studies
Day bpe urelul in mesothelicza diagnosis.

Vesotholicoa production in anizals

cntirued this year ith both rmice and
period 1% gulnea pigs have died ard 28 mice.
13 of the guinea pigs had s rvived over two years
. . tion end 11 of the mice hed survived more than
one yecr, owly one pleurul tumour was found. This was in a mouse that
had been injected with chrysotile 14 months before death. The
histelogical pattern in this case was not typical of wesothelionas from
ctier srecies but mouse mesotheliomes are not yet well docunented and
more tumours are n2tded 45 be swe of the diagnosis.

Although 'ly one possible mesothelioma has been found this year,
three guinea pigs developed bronchial carcinomas, one a squamous cell
carcinoaa of the skin and one a spindle cell sarcoma. In the mice
two subcutaneous sarcomas were produced. The guinea pig spindle cell
sarcona was definitely caused by crocidolite as part of the injected
material had failed to enter the pleural cavity and was found in contact
with the tuzour. The other animal tumours could not definitely be
associated with the asbestos injecotion, but the incidence of seven
spontanecous tumours ocut of 42 deaths is high for an aniral population,
and the possibility must be considered that some of thece tumours
resulted from the asbestos injection even though they developed in sites
far reaoved froa the dust,

Apart froa definite tunours two interesting facts lave ecerged froz

these experizents. In the guinca pigs tho intraplevral dust Jeciars
have been fou:l <o calicify after ahout eightecn months to prodwee tyniernl

/cont'd. .a




ARPRIDLY 2 (cont ')
calcified pleural plaguern, hirtolegicully very sinilar to thoze
found in hvzan cases. In the mice the pleurul fibroeis had often
developed to a degres vhere the plearal cavity was cozpletely fuld
and the lungs ~neased by wasous ol frbrous tissue. The nacroscoplz
picture was exactly that of a resothelicua, Lut bisztolegical
exacination showed ro signs of reoplesia, It would appear that this
masaive fibrosis is caused bty 2 turrover of dust. Vhen the initial
dust granuloma cges the macrophages and gaint cells die and are
replaced by fibrous ticsuc. The ssbestos dust is left behind among
the collagen Tibrils and is rephagenytcsed by a nea gereration of
macrephages that actively pencirate the films tissue to pick up the
dust. This turrnover process appears to continue as long as dust is
present and very large masses of fibrous tissus eventually resulted.
iuete iv one type ol 11brous mesnthelioma that pathologists find
often difficult to distinguish from normal fibrous tissue, These
fibrous zasses are in fact only considered tumours because they grow
to a very large size. From the pouse evidence it is possible that
they may not be tuwours buf normal fibrous tissue constantly stimvlated
10 new giuwlia Ly a reaatively indestructable content of asbestos dust,

Experjaent to test the pothorepizity of minerals other
than cchestno:

During the las® twelve months the fSllowing minsrals have been
tested by intra-pleurul injection in rice := Tals, serpentine,
brucite, megnatite, pyrorxens, olivine, forsterite ard chlorite.

So far, all these minerals have failed to produce iesions other than
the normal ferzign body reactiona. The results cf injestion
experiments with fine glass fibre (dia. 0.05,u) and calcium silicate
are s5till upder review. Follow-up experiments in¥5Iving Inhalatfon
on all these materials are planned.

oxperiments with P20Q.

During the first part of this year experiments cuntimued which
were designed to test the effect of P2(Y on the development of asbestos
lesions in guinea pig tissue. With the chrysotile sample used, no
difference could be found between animals treated with dust + P204 and
those that had received dust only. For this reason, the experiments were
terminated in March. During September, however, some experiments were
started using samples of synthetic ohrysotile injected {ntraperitoneally
into mice. This dust has proved zuzh more toxic than narmal asdbestos,
and it may de worth repeating the P20, experinsents with this dust.

Bxperiments to determine the chemical processes
of agbestos body formation

Two studies are at present in progress in this field. Thgsq
involve the electron mioroscope examination of very old calcifying

/eont'd.-.




APPINDIY. 2 (conttd)

astiest ol lesicns and very young lcsions in ths guinesa pig pleural
cavity. Uorial asbestos bodics are produced intracellulerly ond
perhaps as f¢v a5 one in one Lthousand fibres of dust ever bacome
coated. It has becen found, however, that in o0ld calcifying lesions,
which are azellular and where the dust is now lying froe among the
ccllagen fibrils, all asbestes fibres become coated with a layer of
materiul about as thick as the normal asbestos body coating. This
coating ic nuzh less densc than the 'ferritin' of normal asbestos
bodies although some 'ferritin' granules may be present among the
other coating matiriil, Trom a study £ the substances known to
occur in calcifying tissues it appears most likely that this coating
materizl is a2 oucoprotein or mucopolysaccharide. Since colloidal
irom de 2 well Vrave stain for minin, and i3 effective herause the
iron selectively impregnates the mucin, it begins to appear likely
that asbestos body formation may be a two stage process, an initlal
coating of nucoprotein or mucoploysaccharide being followed by the
impregnatior. of this naterial with 'ferritin'. The density of
Yferritirt ir wo---) --hectas bodincs might be due to its high
content in living gramulation tissue, and the low content in the
caleifying tizsue bodies may be due to lack of 'ferritin' in these
dead zvascular area. An exanination of very early asbestos lesicas
is now in procre:ss and already some dust fibres have been found in

cgiant cclls ccated with low density material containing only a few
grarules of 'ferritin'.
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Ropo: b CQ_Bouc:r(h chothe Stroa ey Leberatony - Do, Barreht

YWork on Marrecihraco:
—e i e e U

It has been found possitle to rain'ain pouse peritoncal
cacrepht o 3 £7r six days in Vedius 199 (Burrovshs wellcome)
sup; ’.:\r* 4 Witk 100 urtuckled (27f ferum in an atmosphere of
: \.0/ Do 4'1' o \_uv'ci';l;p'i, but a seiavus difficulty arose in
t}xt 5 B ¢ tecarignes proved not to be sufficiently
: the rglc:se and synthesis of enzyueg by the
(o 7ow m3ddion) 40o¢ ol Le i3ol ted anld
> netiod has however, only recently
preve invaluable in future expsriments
is nature,

25 U su-rose, and a mitochondrial-
rd bj dlffernnt:al centrifugation,
v'utatc‘ at 379, either alone or wxith
op/m lg of finely "nilled chrysotile
Holt O7er a poricd of three hours,

itated and szaples were removed periodically
---45ci. Dcte.alr tion of the enzyme activity in the
-,.t and sedircented fractions gave a measure of the extent to
ch he lirmiting neahranes of the lysosomes had broken down, under
¥}

each treatment to release the enzymes in a fyee, soluble form. Workers
have shevn that guertz can act by rupturing lysosomal membrancs and it
seez:d likely that asbestos would have a sinmilar effect, in viex of its
huae..3; it 2ctivity, which was comparable with that of silica, but mo
such effec’ waz Jdetected; parallel release of acid proteinase was
obtuined in suspensions with or without asbastos, In view of a receat
Geraan report or the actlon of asbestoz on lysosoues in vitro further
experizents of this type might be Justifieds

The Collulur Conscguencas cf Phageoeviosis

Lysosozcs ferm the digestive system of cells, and in many ways
this is comparable with that of higher animals. When a maorophage
engulfs a bacterium, it is enclosed in a digestive vacuole, or
phagosoue, the contents of which are acidified. The lyscsomal
enzymes, which are active under acid conditions, ere then secreted into
the vacuole and the bacteriua 1s digested. It is known that the
biosynthesis of the lysoscnal enzymus is stimulated by the process of
phagocytosis in macrophages (and thc same oay well app]y to the
macrophagscs that take up asbestos, 1f they survive}. It is not

/t‘-ont'd...




APPEIDIX 3 (cont'd)

thought that thds in 26ll1; w churacteristic of phagocytic leunveytes
since wavious tiscue evll typos can snow phigocylosis and a 1yrosomal
re:ponse, in tissue culture. Gonerally the lysesomal digestive
enzymen producad in reasponte Lo the phaseeytnnis arc not coafincd to
the intericr of the cells, but ere released into the culture mediun,
end in organ cultures of c.ilagionocus bone rudiweuts the result is an
oxtensive digestion of the extracellular patrix strongly reminiscent
of that scer in rheulatoid arthritis. It is felt that excessive
lyscosonal activity of this kind ray well be involved in the pathology
of ricunaioid arthritis and certcin other conditiens, and investigations
have been deas ua Lue way in which eudocytosis (o general term
ineluding pinocytosis and phagocytosis) stimlates the symthesis and
releasc of the lysusosmal enzymes.

The biclogical sysicn used is onc in which chick embryonic
1licb bone rudirments are cultered in a synthetic medium to which sucrose
has becn added. Surprisingly, the cslls are unable to metabolize
sucrase, crd it causes the formation of persistant large digestive
woen Y- LS4 T fhen, but there is no cell mortality and cell division
is scarcsely inhiviteds There is, however, a dramatio increased in the
release of 1lysoscmal enzyumese The radiochemical misroassay is
decigned to follow the time-course of the new synthesis with precision,
and an inhibitor of protein syntnesis, cycloheximide, is being used
in an attempt to decide what proportion of the enzyme rclease represents
newly-formed, as oprosed to pre-cxisting molscules.

Purther work has led to the preparatioirs of a purc rabbit anti-
chicken acid proteinase antiserum with which it is hoped to isolate
nirute anounts of the enzyme synthssised in culture in the presence
of radioactive tracers, as the i~munoprecipitate. This would allow
changes to be followed in the speciric activity of the released
enzyne wnich could give valuable insight into the cechanism of thae

FEeepe e 3 ol
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APPEIIDIX &

Report on Rorearch at the University of Lecds - Dr, Crimshaw

During *he last twelve months period the research progpramme
has been directed muinly to studying the releasc phenomena of
magnesivam end silicon from chrysotile under a variely of conditions.
A raw Canadian fibre was selected for detailed analysis, but other
saraples have been shown to possess similar characterietics,

Both magnesiun and silicon can be extracted from raw fibre
under most pH cenditions. The anounts were greater in acid
solutions but thec ratio of Mg0 : Si0; in solution bore no
relationship to the stochiometric composition of the parent minusal.

Once the filre had becn ground, the amcunts of cation release
increascd enormously and to a far greater extent than would be
expected froz sinmple surface area considerations. Chrysotile which
hed heen hn11-=311n3 for 3 few hours still possessed a typical
fibrous habit when exanined under the microscope, but it was possible
to extract virtually all its structural magnesium. . Cozmmimition
processes also caused carked changes in X-ray, infra-red and differential
thercal patterns,

Perhaps the zost sigrificant observation of the release
phenozennn in treated chrysotile is the fact that the absorption
capacity of the nincral was increased considcratly. Not only was
water abscrbed but also cations other than magnesium and many organic
compounds and conplexes. Stearic acid and some amino-acids were
ebsorbed ard the mechaniso involved chemical as well as physical
phcunonena. It has been shown by infra-red studies that the
characteristic spectra of certain organic groups chanjes murkedly
whon abooibad oulv Lhe treated carysotile fibrese.
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In cellubeoration with Dro Parves of the Pnowsoconiosis Medical
Panel, patients reforred 4o the Puncl for assessment have been
exizired in person and it is hoped that this speciasl series will
foru the bu:sis ¢f a long-term follow-up study. In addition tlood
sera supplicd by co-operating chest clinics and industry have also
been ev.mined. Included in the study zo far have Leen 33 patients
and 1€ blool sera sospzez.

- Antinaclicns facicrs and rhcumatoid factors have becn studied,
: Uoln, the L i_“;.;.2“~.;,~gn. Levhinigue, 207 were found to

zairst an expected firure of 55 in a 'nerpal!

irg roeudateid factoer by the dirfferential agrlutination
:), the percentage Dir positive was 37, azaiest

bo AeiseF. poact
populatic 2
titre techul

ar. ¢Apes ; in a 'norogl' populatiorn, Using Latex

i .-UL_ : veee peaeenltage positive was 39. Antinuclear
factors it atoié Taeters have therefore been deconstrated more
froegue. Lt cxpected by chunce in patients with asbostosis,

Fur<i:c

ircidence of these antibodies is renmarlably similar
to fir z

ic fibresing alveeclitis, The nex’, study is

to anzlrse raliccruphic and physiological features
correl.iol with im ynolcgical re-activity. .
(-

A sceveh for lung reactive antibody has been undertaken in

2, patients using the antigloculin consuzption test (AGCT). It appears

tha'. an*ilung reaclive antibodies are present oaly in low titre and

are unlikely to te an important immnological finding in ashestosis,
Icramafluorescent studies have been carried ont on Fhresa -

cm asbestelin lungs.  There was no evidence of antitody no: complement
fixe3 i19 any structure surrounding asbestos bodies within the lunrg.

Genorel Conzlucion

Circulating ncn-organ specific tissue antibodies have been ;
found in patients with asbestosis. Moreover the incidence '
of these 1s similar to that found in fibrosing alveolitis., These
findings suzgcest that a scimilar inmunological stimulus occurs during
the developaent of both these lung diseases. Whether the immunological
response is daraging or protective is unknown. An attempt to get
further evidence for or against a pathogenetic role of these antibodies .
(or some immunological reaction occurring pari passu with them) will .
now be sought through a study of these antibodies in different stages
of evolution of the disorder, using clinical, radiogrephic and
physiological da‘a as the yardsticks to assess the extent and severity
of the discase.
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(o) EiReriments on the pathogentcity of other minerels

APPRIDOIX 3

Report on Research st the University of Cnh;& Qg =D, Devis

Publications :-

Work on Perruginous bodies, and caloification in ashestos
lesions was completed during this year.

Some aspeots of this work wers insorporated into two papers.
These were:-

(a.) The fins struetura of 'Perruginous bodies' produced
experimsutially in Cuinea pigs from minerals other
than asbestos.

This bas been accepted for publication in the ‘Archives
of Pathology'.

(b) Asbestos dust as a mucleation centre in the calcificatiom
of old fibrous tissue lesions, and the possidle associstion
of this proocess to the formation of asdestos bdodiss. :

This has been accepted for publization in '"Experimental
and Nolecular Pathology'.

Research Topics
(a) The electron-microscope examinatiocn of human mesotheliomas

During the ysar, three biopsy specimens were cbtained, dut
none of thess was finally confirmed as a mesothelicme. Work o
this field is still limited by lack of material and has not advasoed
during ths curreat year,

(b) Production of Mssctheliomas in Animals using asbestos Sust

These experizments have oontimued with doth Guinsa pigs ansd mice.
Originally saaples of chrysotils and crodiocolits dust were supprlisd
by Dr. Holt, but now the U.I.C.C. World Bank samplss are ud. Be
nesothelicmas have been cbtained in Cuinea pigs nw some amimals
have now survived for more than three years after tmm ‘
Two definite mesothsliomas have, however, been found ia mise and
slectron-aicroscope examination is now ia progress. Siaoce nearly
100 mioe have sc far been used in thess studies, and died withemt

.
-

producing tumours, a total of two mesothelicmas is still a very small
percentags and in no way compares with the high op'ch w
'c;ao-. -

These tests nsing intraplsural injection have eontinued
throughout the ourrent year, and it is now possible to divide the
test sanples inte three sategories.




These are : -

1. Minerals which produce an initial foreign body resction,
out which dizsol7re with ar without toxisc effects. With
d<ssolution the forelgn oudy reactiun declines and may
completmly rasolve. In this class are :- Bruoite,
Poraterite {nrndunad oy heating chrysotils), zelciz
B—loaty, «d probsbly syutubetic chrysotile.

2. Miperals which produce a fereign body reaction that results ia
the formatics of large granulcmas which enolese the dust.
These grazulomas lis loose in the pleural cevity, do mot forms
alBesicus, ws appual O vause the animal po discomfort at all.
The nineral:z iz this class do not appear soludble and the
granulozas <o rnot dec-ease in sisze with age. Tibrosis occurs
within the granulomas, dut not elsewhere in the pleural cavity.
In this class are := Talc, Serpentine, Magnetits, Pyroxzens,

' Olivine, Chlcrite, Chrenmite and glass fidbre tnat has been .
@ ' zachine grouxd.
3. Wirerals wiiza produce large spreading gramulomas. These

lesions adhere firmly to the chest contents and zay causs massive
adhesions betaser the lung lobes, tre diaphragm and the ohest
wall. These granulcmas are often Teplaced by fibrous tissue, and
in axtreze rases the chest contants can 2272aT 4d & aviid S8ds ul
fibrous tissce in which ard exbedded the heart and Se

In this oclass are := All types of asbestos and glass re that

has been prepared by gentle grinding.

The finding that the method of preparation of glass fibre samples
can greatly alter the pathogenic effects of this aust, represents the
most interesting results of the ysar. The glsss saaples used oontain
many small fibres of 250-1000A° in diameter which is withia the aize
range of asbestos crystals. Geatle preparation msthods leave these
small Zibres usndacmaged and sanples 30 trested produce fibrosis with
adhestions. Machine grinding appears to break up the fine filaments faster
than the large and these sasples produce only grasuloaas without adhssions.
These experiments indicate that the shape of the particle may be more
important in f£ibrosis than its cheaical nature. Indications st present
are that the dangerous particle may be a fibre several aicrons in leagth,
but only 250° = 1000A° in diameter. So far in industrial processes
asbestos is the only z=s-ial that hLes given such particles, dbut the
use Of very fine class fibre may rrovide another source of these partioles.
Worx in the coming year will be focused om this point. The results
from the pleural cavity seexm definite. It remains to ses if the sams
results are obtained from lung tissue.

-

e =ar livwew wn the

Juring this year a series of experiments has been completed which
give new infirzation on asbestos body formation. These results may be
suzcarised as follows:-

Asbeslos tody production does mot ocour actually inside cells as
we uacd to think, but betwses dlosely sapposed maorophsgcs ag they are
fusing to fere glant oelfs. Latar when giant dell fusion 13 complets
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the bodies are found inside the cells. It has also besn found thet
the first coating laid down on the asbestos fibre 43 not 'Ferritis® bt
some. fora of acid mucopolyssccharide. The iron comtaining granules
later inpregnate this coat to farm a mature Perl positive asbestos bedy.

(e)  Experiments using P04

These experiments have oontimed throughout the past
have been extended to rats. The results, however, are s ts -
same as those obtained with Guinea pigs. P204 as we have used it so
far 4ces not alter the asbestc:s lesion in any way. It has beea
suggested however, that dosage msy have to be caloulated more
carefully in relation to the asount of asbestos dust given. This
will dbe considered Juring vos 0ext year.




APPENDIX &
Report on Work at St. James' Anoagital Leeds - Dr, Swinburng

Animal Peeding E;tpari.nents

Batches of rats have been followed ror 18 months after the
ingestion of a course of crocidolite dust at two dose levelas.
So {ar, anone of ihiese sninals 523 developed army untoward sffects.
4 mumber were sacrificed sarly and otherslater but no dust was
traced in the material so far examined either bv light zioroscopy
or micro incineration. Three of the coutrol group “uve died ar

beon sacrificed becauss of natural disease -~ ons utarine sarooms
and two with nephritis.

Sizmilar groups are receiving chrysotile dust but in order ¢o
avoid contamination, this experiment was started later. 8o far
o0 tumours have resulted.,

Asbestos in Pleural Fluids

Macrophages containing asoestos fibres snd carbon were
found in pleural fluid from ons of Dr. Holt's animals. In the
light of this finding, pleural and per-tonsal washings from
rats from the above experizents bhave been seazched, hut so far
witt ¢ results. Fluids from two patients have aiso besn negative.

This wosk is beinyg extended by studying more samples from
patients with suspected asbestosis or sarly mesotheliomsas sad
" material is being collscted from such patients to try and
deternine whether pesctheliocmas orrinated diffusely due to s
"field change” or in a localishd «r multifvcal way.




APPENDIX §

Report on Research ia Leeds - R.W, Grimshaw, A.l. Harris

l An investigation of the breakdown phenosens on grinding
chrysotile has been completed. Ths release of mzgnesium hes
proved most interesting, but it i3 depeidsat on pH oonditions.

l To overcome this problem, the free magnesium release has been
a3ses33:sd by titsation to peutral nH conditions in all cases.

The results on ons Cansdian chrysctils typify the general natterms+
Sample treatment pS m. siua released & silics relessed
Shredded only 2.0 0.5
Milled for 2. hours 50.5 2.3
Milled for 72 hours 63.0 2.2

- The products cf the milling have been separated into carefully

sized fractions and the relsase phenomena investigated as a function

of particls size. The results of the sazple milled for 24 hours say
be cozpared as follows:-

Sizs range 2 magne sium release esius re
(ty settlemert)

100 - 64 microns 50.0 50.0
64 - 15 microns W8 51.6

~ 15 miarons 574 42.6

A 0lose analysis of the results has revealed that a distorted layer
is devuloped on the asbestos fidbres by the grinding process. VWithin
this layer the magnesiua is free and can readily be released into solution
wailst ths asilica recains as part of the lattice. The thickness of the
distorted layer may be independent of partisle aise but is related to the

intensity of grinding.

1©
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° The eosoept of the distorted layer is exsotly pasallelled by
1
i

i

I

i

studiss of siliocosis where & highly reactive layer surrounding ground
quartz grains has been postulated as a prime featurs.

A3ssociated with the release of magnesium is the absorption of
organic components such &3 amino-acids. That these are absorbed bas
been established conclusively but the amount and type of absorption
appears to be dspendent on the pH anmd buffering conditions within the
solution.
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APPENCIX 6

Report on Immunology Study - Dr. Turner-Warwi

It is now known that certain chronic diseases of the thryroid,
stomach, adrenal gland and other organs ars related to the developmeat
of immune reactions which in simple terms causes the patient to
®"rejeot his own tissue”,

Work in this laburatory was originally designed to investigace
the possibility of antibodies, specific to lung in certain chronio
fidbrosing lung disesses of unknown cause and which have histologiocal
similarities with other so called autoimmune diseases. Ths olinical
synlrcme of Crypteogenin ®heaaing Alveolitis was the subject of our
first study.

The results of this study showed that although lung resotive
antibodies cculd be demonstrated in some cases these invariadbly cross~
reacted with other tissues: in other words they wers non-organ
specific tissue antibodies. It has been estadlished by other worksrs
that there is & group of autoimzurnc diseases particularly characterised
by suck antibodies and usually a nusber of different non-organ
specific antidbodies can be identified in the same patient. Antidodies
reacting with cell muclei (anti-puclear factor or ANP) and thoss A
reacting to denatured ¥ globulin (Kheumatoid factors or RP) are two
of tho most comxon types fourd.

Against this background of information, it was emcouraging to
£ipd that in Cryptogenioc Pibrosing Alveolitis ANP and RF were found ia
about a third of the cases, particularly in the more asute phases of
the disease.

due

We balisve “bat Fibrosing Alveclitis is pot to only ove
c.use, but representsa final coemon path of psthologiscal changs in
the hmg due to many different agents. The clinical syndrose found
in asbestos workers characterised by finger clubbing, w
crepitations in the lung, widespread radiogrsphio
Testrictive type of ventilatory defect without airways obatrncuca
and fibrosis of the alveolar walls are identical with the features
of Cryptogenic Fibrosing Alveolitis found in patients without asdbestos
exposure,

The zext logical step was therefors to study tissus antidodies
particularly the non-organ specific group in the serua of asbestosis
patients. If they could be identified it would suggest that soms
types of immunological host reactivity played a part in the
development of thisdisorder (in some or all cases), although the
exact mechanism of tissue damage would still have to be worked out.
Durtharmers 4+ nisht be possidble to identify those patients who were
moar'e lisble to develop lung changes and exclude thea from exposure .
before lung changes have occurred.

of the Ipnltlal Stud

Sera from patients with the olassical features of asdestosis were
00llented from as wide & ocatchasnt area as possidbls to cover differeat
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durations and types of asbestos exposure. It was at this point

that the lirk with the Pneuzoconiosis Medical Panel became partioularly
valusble. By the snd of the first year 116 sera had bdeen colleoted

and studied (see Eleventh Annual Repart). Our results showed that

both ANP and BP were fouul sigalficantly mere frequently than in randem
populatiors witn an incidence strikingly similar to that found 4n
Coyptogenic Pibrnainz Alveoolitis. Purther detailed study was thersfurs
indicateds~-

(a) To obtain further evidence of immunological hypersctivity.
(b) To ascartain whether tissue antibodies oocurred as a result
O dia Vipue ~0 brizlo fibrosing copdition as a non-

specific reacticn to tissue damage.

(o) Whsther detection of tissue antibodies oould identify those
patients at special risk to develop lung fibrosis.

Purther Evidence of Immunolozical Reactivity

Lucg reactive antibodies were studied by three differemt techniques:

1. Conventicnal complement fixatinn tests, using homogsnates
of human lung as substrate.

2e The antiglcbulin consumption test using the same substraie. -
3. An indirect icmunoflucrescent test using WI 38 lung fibroblasts.

Our results show that in asbestosis, lung reactive antibodies are
only very occasionally found using any of thess three systeas, and this
is in contrast to the pattern of antibodies sesn in Syatemioc Lupus and
Pidrosising Alveolitis, where these types of tissue antibodies are not
uncommon, Howster, this contrasts with the two other conditions in
whichiN¥ and R? are cozmonly found, pamely Systemioc Lupus Erythematosis
and Pibrosing Alveolitis where cytoplasmio antidodies can commonly de
detected in complement fixation and anti globulin consumption systems.
On the other band study of tissue antibodies in other chronisc fibrosing
diseases suggests that ANF and RF d0 not result non-speoifically from
any type of chronic inflammatory change in the lung and it looks therefore
a3 if AN? and RF are assoclated with the development of certain forms
of fibrozirg discz:s: only, including asbestosis.

Further evidence supporting the suggestion ef imzunological
kyperresantivity in patients with asbestosis is found in our results
0. quantitative immmoglobulin sssay where increases in individual
izmunoglobulins are not infrequently found oocurring in a similar ~.
prupusticn o Cases and in sigpilar -e*¢srns to that found in Cryptogemic
Fibrosizg Alveolitis.

Survev of Patients with Asbsstos Exposure

To answer the question whether antibodies develop before lung
fidrosis will have to be answered by surveying exposed -subjects without
X~-ray changes. Ve have therefore devised a programme to survey patients
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exposed essentially to asbestos in two contresting ways; one is a
factory population ind the other employed in the insulation of shipe at
the Royal havas Dockyard, Plymouth, 80 far 127 sers from the factery '
group and about 73 froa Plymouth bhave besn collected. Soms 400 further
sers will be odllected before the detailed analysis is meds.

The initial impression is that ciposed but unaffected sudjests
even after many years axposurs t0 asbestos “uve an insidence of
oirculating antidciiss similsr ¢o the normal population, i.s. sdous
S%. The problem now arises as to whether it is this normally cecurring
5% who «re at special risk to develop asbestosis or whether lung fidroais
torether with tissue amtibodies appears in previously negatize subjescts.
Cur data perhaps best fits with the suggestion that these subjects may
be particularly prone to dev asbestosis so that the inocidence of
tissus actibodies rises from 58 to X6 as this group decomes selected
out, but that other factors are also involved acscounting for the
mmters of affected patients who have no tissue antibodies.

Further Work

The immunoclogical survey of asbestos exposure has to be
coppleted in the laboratery and then analysed. The detailed correlitionm
between the clinical radiographis, physioclogical features and the
izmmunological status in patients with asbestosis must P undsrtakea.
This data is already being bandled. The radiographs are being
classified acoording to the UICC oclassification and the physiologiocal
dats ¢tabulated,
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CHRYSOTILE -- !0 RIASSURING T.C !TITNHC EXPCRIENCZT -

By: Alison D. McDonald, M.D., D.P.H.
Department of Epidemiology and Health
McGill University, Montreal, Quebec

‘Prescnted to the Asbestos Textile Institute at ius Annual Meetd
held October 5, 1973, at Wychmere Harbor Club, Hzrwichport, Mzss.

What are the health risks associated with working with asbestos?
In qurntitative and qualitative terms -- What is the relationship
between amount cnd type of exposure and amount end of disaase?
Although a great deal of research has been done on the subject, the
picture is still fairly imcomplete because the main evidence has to
oome from observations on man -- on pecpla who are known to have
been exposed to the mineral. Other investigations, such as animsl}
experiments, do a lot to add to the picture but the evidence
basically depends on what disease occurs in man and with what ex-
posures. It is complicated, as you realize, by the different
varieties of fibers, and because each fiber type may effect health
diffeorently. But I will try to give you some picture of the present
state of knowledge, which is, on the onz hond, complicated, and on
the other, uncertain.

. #Slide 1 shows the main types and quantities of asbestos pro-
duced and the time period over which they have been produced. It
also shows the differcnt uses {or the mineral.

The first hazard to be observed was asbestosis. In quantitz-
tive terms -- Whaot is the risk of contracting asbestosis? How much
dust exposure, and over how long a period of time, is necessary
before there is a risk of getting asbestosis?

The matter is still rather poorly assessed, except in the study
we heve been doing in Quebec where we do now have, for chrysotile
aining, a fairly good picture of the amount of exposure which will
give rise to asbestosis. It appears that all types of fibers and

2ll types of processes (211 industrial groups) are at risk of
asbestosis.

The problem really lies in lung cancer. There are two main
cancers that arc associsted with asbestos -- lung cancer, which is
reclly indistinguishable from the lung cancer that smoking can give
you; and mesotheliom», which is 2 very rare tumor that involves th2
surface of the lung and the lining of the atdominal cavity. A very

definite connection has been obscrved between asbestos exposure and
mesothelioma.:

. *The only slides available for reproducing in this written nccount

¥

are shown as Tables 2 through 9.
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Page 2 _
Chrysotile -- How Rea:suring the Mining Experience?

TABLE I ot
Main Industrial Groups and Fiber Exposure ' :
A Antho-
Chrvgotile Crocidolite Amositc phyllite Mixes
Mining + ++? ? + XA
Manu- ‘ ‘
facture ++? Not Known ++ Not Known ++ !
Insu- ++ ‘
lation Not Known Not Known Not Kriown ++

Table I. I'm proposing to lock at this in three main industrial
groups: mining, manufactuwre and insulation -- and at the fiber types
concerned, i.e., chrysotile, the three main amphiboles, and mixed
fiber exposures. Unfortunztely, the latter group is the most comaon.

When we started our studies in Quebec, it was known that very S
substantial risks of lung cancer and mesothelioma were found in the
manufacturing processes and in people working with insulation. This
is particulerly true for mesothelioma which is very rare and only
occurs in one out of a million population -- and yet a substantial
number of cases are found with certain asbestos exposures.

semes o

Substantial health risks in. tesws of mesothelioma and iung
cancer have been well documented for mixed fiber sures. When
we began our studies in Quebec, there wes little evidence of a
serious problem in the Chrysotile mining industry.

- -

It was, therefore, very important to look at groups of people
who were exposed to only one type of fiber. So we started investi- _ {
gating all persons who had ever been employed in the Quebec
chrysctile-producing industry. The mnin objective, apart from
studying pure Chrysotile exposure, ws to determine the dose re-
sponse relationship; that is to say, to try to get some precise
information abcut what exposures could be sustained without a
significant risk to health, and at what level wns there a significant
amount of disease, i

As you know, the two main asbestos mining arzas in Quebec are
Asbestos end Thetford Minez. §Slide 2 is a photograph oi Canadian //
Johns-Manville's Jeffrey Mine st Asbastos. Slides 3 is a picture \
of Smith Stree:, in Thetford, which is indicative of the extensivn
environmental exposure tc people, locally.

Slide L. In starting our survey, we obtained personnel records
ol all G4 wiw ;zupiv who ever had wora.u on the minss and mills. Ve
documented zll cf their jobs, recorded as wcll 2s possible the
amount of dust to which they had been exposed, and nllowad for the
tine during which they had been exproscd to those lovels, We then
dividaed all of thase pcople ints groups, scuotding te the ammunt. of
dust exposure.

. BOr0ssiis
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Reassuring the Mining Experience?

TABLE II

Dust Exposure Levels and Numbers in ecach Analysis

Exposure

{mpcs - yecors)

Number of Men in

Mortality Study

-1C

281G

Radiographic Study 1527

Lung Furnction and
Respiratory
Symptons

Smokers
Non-Smokers

The above Table II/Slide 5 shows the extent of the study. Look-

91
69
22

——— - - aa

10- 100- 200- 400- 800+

Jota)
3329 1124 1007 837 . 585 9692
1522 1133 912 718 707 6529
455 159 13% 109 67 1015
381 144 117 96 59 866
74 15 17 13 8 149

ing at the top line, we have six groups, renging from a total of less
than 10 million particles per cubic foot = years through 800 plus.
If you take a lifetime of 50 years of employmaent, the last group on
the right would be equivalent to exposure to an avercge of at least

15 million particles per cubic foot. This is a very heavily exposad

group and, of course, such exposures have only happened in the past
and do not occur at the present time. Dr. Graham Gibdbs, of the
Department. of Epidemiology and Health, has been studying the corre-
lation between fiber counts and particle counts and we do not find
sufficient correlation between the twc to give our findings in terms
For this reascn and because all spidemiclogical
information is in torms of particle counts, we consider that these
should continue to be used until fiber counts have teen done for a

of fiber counts.

long period of time.

We do not have any direct information about

fiber levels in terms of risks of disease.

One of the three major studies we undertook w:s of all men born
bztween 1891 and 1920, to study causes of daath and wh~t their death
rotes were in verious dust catagories. We did an x-ray study in
order to determina which dust groups showed an increased incidence
of x-ray changes and a+ what level the increasc started. This, of
course, wes important evidence of diseasc. Laboratory equipment
was movad down to the mini
detailed lung function studies, again to see what the relationship
was batween the amount of chrysotile dust to which th2 men had been
expcsed and changes in their lung function. Slides 6 & 7 shwow th=
ePpaTuLus *“A* wag used to tast rthair Lnng functions.

areas and 1000 man were submitted to
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Chrysotile -- Huw RR2assuring th> Mining Zxpericnce?

TABLE III
Aga-Corrected-ifrtality by Cruse Per 1000 Men
Born 1861-1G2C __--__Te-ths tc December 19569
Dust_Group
mpel - y3aT3 <ic 1= 1CG- 200- L00- 800+
A1l Causes 365 355 354 3 323 395

Raspiratery Ceoncers,

including mclignant |

pleural mesothelicmeo 15.3 13.1 13.4 15.5 21.4 32.1

Abdnainali

Cancers 18.
1.

Pneumnconiosis

13.6 18.7 -11.6 26.3 28.7
1.5 0.8 L.9 L.9 23.6

o O

Table III/Slide 8 shows the main results cf the mortality study.
Of 211 causes cf disease, it wns only in the highast dust grcup
{8C0+) that there wts a considarable excess of deaths. For respira-
tery cancers, which includes =alignant pleural m2scthelioma of which
there were very few cascs in the industry, a ris: is clearly prasant
in tha 4CO to 800+ dust groups with an axposure (to an average con-
cantration of 8 mpef over 50 years). The risz protably does bagin
2 little earlier. The highest dust grnup, which as we s2id wes very
haavily exposed, hrs about 3 times 2s much raspiratory cancer as deo
the people with minimal exposure (the less than 10 greup). The
lotter group includes people such as thcse workin%uin clericcl jobs
and who have virtually no exposure to asbestos. t having inform--
tion for both groups gave us a pcpulation with which to compare the
people whc were substantially exposed tc dust.

There was alse scme indicaticn that 2bdominal cancers ware
rslzated to dust exposurc., You will see 2 higher amount of abdcminsl
cancers in the LOO to 80C and the 800+ grcups. Th2 same axperience
has been obscrved in other studies. It is by no means certain thet
this is directly due to asbestes since there are cther possible
explanations. You will see that the rise in asbestosis occurs at
around the 200 dust level, indicating an equivalent of an average of
S5 mpcf over 50 yeaars.

Table IV/S1ideG. What is thcught to be significant discas: is
irregular small opacities of grade 2/1. For those casas we chezrved
that a signifizant increase ccecurred in the 100 tc 20Q dust group.
VW2 conclude, that for a lifetime exposurc, =n averzge of 2 mpcl
gives rise to rzdiclogical change indicative of significant disense
ir. 1% of persons.

Siage 30. I. 1.5 funceicn teets in ~igs=~tte smokers and nor-
stokors, the first change occurred in the capnrcity to breath in ang
this started with low levels ~f dust exvusure. But a 104 deficit im
breathing caprcity occurred o< about the same level as the radisla--
gical changes that I just talked about -- at tho levzl of alrut 2
mpc{ on average over a iifetims.
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Chrysotils

TABLE IV

r

How Reassuring the Mining Experience?

Radiographic Changes - Prevalent Rates (%) Standardiszed for Age
and Years in Industry -- Males aged 36-65 at tima of Radiogrsph

mpcf - years

Thetford Mines
Irregular Small
Opacities - - -

Pleural Thickening-

Irregular Small
Opacities - - - 1/0

Pleural Thickening-

Dust Group
10- 100-  200-
3. 6.3 8.7
0. 2.2 0.9
h. 6.5 5.8
0. 0.6 1.2
3.7 6.3 5.0
0.4 1.5 0.8
2.6 3.0 3.0
c.6 1.0 0.5
TAPLE V

age-Corrected Prevalence Rates
Breathlessress by Dust Exposure &

2 B

mpef -~ years
Bronchitis

Never Smoked

Up to 100 Cigar-
ette Years

Breathlessness
Never Smoked
Up to 100 Cigar-

ette Yoars

10-

19

0
28
38
47

14

12
14
19
23

Dust Index
100- 200~
19 L6
12 0
21 3
L& 28
IN] 55
24 3l
10 21
8 20
21 19
27 3l

for Bronchitis and
ative Smoking Habits

4L00-

21

L6
L2
&7
5L

13

41
42
14
318
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Teble V/Slide 11. Llastly, the workers were asked to fill in ¢
questionnzire gbout smoking. From the answers, we found that thore
was & relationship between breathlessness and dust oxposure not
atpar:ntly affected by smoking. But if you lcok at bronchitis and
along the line for the "never smoked" and the two grouos of smokars,
you will rotc ther: wasn't any change in bronchitis which increasod
asbestos dust exposure. Now, if you lock at the columas vertically

s

you will see that smoking does a > .. of damage in terms of bronchitis

TABLE VI
Distribution of (ases oi Heuolucasruua by Year of Death grd Province
T1960-1970)
* Other
Ontario Quebec Provinces Canads
1960 0 9 15
1961 1 6 3 10
1962 L L 5 1]
1963 9 3 7 19
1964 6 8 3 17
1965 7 7 5 19
1966 - 8 14 2 31
1967 6 13 . 25
1968 7 18 7 32
152 oy T
102 ‘6% 2
Annual Incidence
Per Million Popu- ’
_Reviewed by :
Pathology Penel 57 80 47 194
.Accepted as
“Mesothelioma 71% L2% 57% 55%

Table VI/Slide 12. The other study we did was to survey all
mesothelicmas in Conada. At tha outset, I should say we had just 5
mesothelicmas out ¢f 3270 deaths in the mining industry. Although
this may seom to you to be a small number, there should ba no cas:s
of mesothelioma in a general population. One of the problcms about
mesothalicma is the diagnosis. There is by no means agreemont anmong
pothologists about the dicgnosis of masotheliomn; so our finding of
S, having scarched pretty thoroughly for uesotheiiomas may well be
en over-estimate, cspecially because they were particuiarly looked

for in neonple with known asbestos dust oxposure. Having found very
few in the industry, n»e aid a concurrent study -- locating »ll the
mesotheliomas we could in Canzda. Ve obtained from #ll pathclogists
reports about all known cascs and feel we got fairly ful ascertaine-
ment. The ascertainment wsn't done until 1967-68. If you lcok at
the graph at tha top {Table VI) yru will sec a gradual risc in the
1nnual number of musothuliomas across Canada up to 1966. This is
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probably due to pocr memory and lack of knowledge about mesothaliomes
in these earlier years. W& are continuing this surveillanco, end
between 1966 and 1970 there doesn't appezr to have been any changa. i .
Thie ie rathar a sherr neriod of time and we obviously need to know
whethcr this ".c chong:” situczticn will centinue. ks you know, the
big concern is the lengthy latent period for mesothelicar to develep
and the widely exprcssed fear that we are now going to rcap results
from exposuras which occurred 20-30 years ago and that the rates of
‘'mesotheliomas may rise.

- gy . a

Wa now feel quite happy that a fairly good base line has been
established for this surveillance and we shall be able to know '
within the next few yecars what is happening in Canada. If you look - i
at the bottem line {Table VI), we lcoked to sec whether mesothelioma
occurred mcre in one part of Canada than in other sections of the l‘
country. There was, in fact, more in Quebec -- over 2 per millicn ‘
population, comparec with just ovar cone in Ontario and slightly loss

s-wBe s v sosss

than one in the rest of Canada. But we must revert to the question v
of the diagnosis. When the mesothelicmas were submitted to patholo- i
gists, a much lower proportion was nccepted 2s mesothelioma oy the ; i
pathologists' pznel -- nct only in Queba2c but in all of Canada. It S
looks as though, for cascs tha® are accepted by the pan2l as M-

wasotholiomas, there is 1ittle or no Jillerendce in Lue various pelis -
- of Cenada. . ;i
TABLE VII ?

Distribution by ..ge of Ceses and Matched Controls

(The number in parentheses designates thcse 1
successfully investigated, epidemiologically) - e

Men Women
Age (Years) Ccses Controls Cases Controls

23-%2 c zi) 0 (=) i (E) 0 (;) '
= o-19% 2B 2 i R 5 {4 e
B 50-59 12 (12) 12 (11) 6 (6) 5 (5) J

60-69 8 (8) 10 (i0) 6 (6) 8 (8) Ty

70-79 7 (7) < el 7 (7) 8 (8) it

80-39 2 (2) 3 (3) 3 (3) 2 (2) »
= 90-99 1 (1) 1 (1) ;
- Total 39 (37) 39 (38) 32(32) 32 (32) :

Mean .58.7 59.2 58.9 59.0
g Standara )
‘ Deviation 12.9 13.2 18.2 15.2

-

Teble VII/Slide 13. Therc are two sbjectives in this mesothelic-
ze study -- to continue to watch tho incidonce and te examine to
£ what extent the mesotheliomas are caused by asbestos. Here you sec¢
that more than 2/3 of the cases are in malcs, as is expected, and

TA0re....»
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LBLE IX
Typos of Occupation in which ther: was
Definite or Probeble hpbustos Expjsure
v % Man Women
' (3]
0 —t—
m Occupational Domestic Occupational Domestic _
ks Casus Controls Casos  Controls Cases - Controls Cascs Controls
a.
]
w Mining & 1 -~ 1 -- .- -- 1 --
s Milling fathor father
c _
¢ iAsbestes
1 e Products 4 - — — - - - -
. h Manufacture
L .-
¥ Tasulavion 2 - . o . N y N
T Work 1 fother
a 2 husbands
. o Other 4 4 - -— - - - ]
‘ & Occupations A husband
) 3
{ 2
[}
'
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Table IX: If you will lock at the top line, you will nota that
we did find e~me irndication of domestic cxposure. Thare were g fow
people who had tcen exposed to a father cor a husband working with
asbestos. The dingnosi

made in such a sizuaticn, but nevertheless, thic risk is probably
cr children., PBut therec ics nc indication

1

T

o

s of mesotheliom~ may be more likely tc be
n

*i~n is at any risk.

real and, especially [

> «% = .
that the gomorzl nnon

So we found that tho mescthelioma study backed up what we found
in the mining industry, namely that there is a small excess of
mesothelicmas in nining tut it was menufacture and insulation thac
were mainly associated with mesnthelioma in Canada rather than the
mining and millinz of chrysotile.

This has been borne cut in other studies of chrysotile mines in
Cyprus, Northern Italy and the USSR. aAlthough the information is

somewhat imcomplote, they indicate 2 similar axperience to that

found in Quebtec with regard <o lung cancer and, ir fact, practically
no mesotheliocmas. The evidence, insofar as th2 chrysotile-producing
industry goes, is zond in that the rieks are low, and rretably

controllable.

Now, referring back to Tabls I -- I'm going to put & *+ for chry-
sotile mining. For anthophyllite mining in Finland, the picture is
similar in that they find nc mesotheliomas in that country. There
does appear to be some lung cancer associated with mining tut it
152;t the high rate that zppears in manufacturing and in insulaticn
m . )

Our information sbout creccideclite a2nd amosite mining is frag-
mantary because it doesn't depend on surveys of people wecrking in
the mines. It deponds, rather, on a surveillance of all typas cof
cases which come from the mines and surrounding arces.

It does appear, however, that thers have been & substantial
number of mesothelicmas around crocidolite mines in the Northwest
Cape. So, I'll put a 2 fecr crceidelite mining (Table I) becaus2
the evidence isn't tee secure, especially in regards to rates; i.c.,
how many cases in relaticn to how many workers and rosidents.

Regarding thz amcsite mines in the Tronsvanl, there is a vary
minute + (Table: I). Thare docs appear te te snme lung cancer tut
practicaiiy ir- weasvihelicocs -- whish ‘2 v-ry different frem the
Northwest Cape arna.

The relationship betweecn mesotheliomz and chrysctile has beoe
confirmed in studies by the electr.n microscrpe -- studics in which
fiber types in the lungs of cnses nf mesothelivmo have beoen ddontli-
ficd Sy Or. Fred Ponlov, zf Cardilf in South Wrles. In these _
3mermros, praeticatliy ~ll ~f the [ih iz detactssd ware or the ary hi-
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bole variety. So far ha

crceidolite from amncivs £

i
all the ca<rs thus far exem

™ be

s not been possible to distinguish
ters, wut chrysotile can be de.ected,
ined have substantial amounts of amphie
bole fibers and relatively few chrysotile ‘ibers.

There aore repcrts trhat perscns exposed to chrysctile only in
the manufacture of asbestcs, have had similar rates of mesothclioms
and lunfg "xnzfer Ty Lllse -vuna 1N persons exposed to a mixture of
fibers. The evidence isn't ~ny too sure, in fact it's pretty doubt-
ful, that thes2 men wers 2xpcsed only o chrysotile. So, we must
put a ? {Table I) against the risk cf cancer in the meanufacture of

l asbestoc products using cnly chrysstile.

Some additicnzl ccmmentz to the data in Table I: Dr. Selikoff
reports a high rate of mescthelioma and lung cancer in persons ax-
posed only tc¢ amcsite. Information on the manufecture ¢f antho-
phyllite is unknown because single types of fibar have not been usad
in the process. Mixed mining is not applicable. And, we lack
setisfactory infeormaticsn ctcut manufacturing with pure c-o=idslicc

[

with pure anthephylilize.

As you know, there are differences in the nature of each fiber
type but experimental work has produced some possible explanations
of the varying 2ffects. Chrysotile is a long, thin and curly fiber
and there is some evidence that it ecsily gcte held up in the.larger

' airways and, therefore, does not penetrate s¢ well as other fiber

types which can untar the smcller airwzys and reach the pleural
surface.

In comparing crocidolite and amesite fibers, both ere straight,
rather than curly. However, whcen mined they apparently have quite
different diamators; crocidolite having the nerrcwer diameter and
emosite being much wider in diametér, This fits in quite well with
the findiogs from studies in the Northwest Cape. There are a lo% of
mesotheliomas in the Northwest Cope wherc th2 diameter cf the fibers
is small; whereas in the Transvasl area, where amcsite is mined, and

This doesn't fit with the stery of the manufacture of amosite, and,
frankly, I rezlly dc not know the reascn.

Fiber differences could be an axplanaticn; but on the other hand,

the big differences between chrysntile mining and thoe menufacture

of asbastos prcducts and insul~*i-n :.r%. .u.y cannot be laughed cff.
4

S.z. ol the pussaullities for the difforcences between chrysotile
mining and monufacture and insulation are

1) It is possible that during manufecturcs the fibers may be ]
broken up intu Duch smollur piaces and, therefore, lese their
copacity to e caught up in the bipper atirways, thoaeby
penesraning fuarther inte the Lungs.

sbew O

the fibers are broad, there anpear to be practically no mascthelicmas
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2) It is possible that the culprits are crocidolite and/or
cmosite,

3) It ~lsc is possible that in the process of manufecturing and
insulatirn rhat gther carcinogens are involved.

Smoking nzs been raised as & possible additicnal factor in
causing cancer of the lung; but for mesothelioma it has been
pretty clearly shewn that smoking is not en added feoeter.

If there is something else that incroases tha risk of
mesotheliomas, it is not smcking.

So I have to conclude that the chrysotile mining experience
c¢annot really be scid tco be reassuring. It is certainly possibdle
that if cne were able to show that the menufacture of pure chrysotila
gave cancer rates, similar to those in mining and =illing, the pic-
ture would certairly bc btrighcer.

But, it isn't brighter ot the mcment!




