. \/ SH/ES
-t ASBBSTOSIS RESRARCH COUNCIL

( BLEVENTH ARNUAL REPOR® POR THE TWELVE MONTHS PLAINTIFF'S —
BEGINNING _{1st OCTOBER, 1967 ! EXHIBIT

ASA-173

1. INTRODUCTIN

The Asbestosis BResearch Council was established on the
1at Qotober, 1957. This report details the aotivities
sponsored by the Council during the eleventh year of its
operstion.

L 2.  CONSTITUTION

The Constitution was revised in August 1965 to
extend the field of activities to asbestos operstions other
than textile and to provide for the admission of Associate
Mezbers as woll as Full Nembers.

3. MEMBERSHIP
The Membership of the Council during the ysar was as follows i=
Bl Mezbers
" B.B.A. Group Limited.

The Cape Asdbeatos Company Linited,
Turner & Newall Limited,

s00ciate Member

The Atlas Stone Company Limited.

Bell's Asbestos and Bngineering Limited,
T.B. Yord Limited. (In place of Birfield Limited).

Riohard Xlinger Limited.

The Universal Asdestos Mamufacturing Company Limited
ceased to de an Associate Meaber on decoming part of the
- Cape Asbestos Cozpany Limited.

Oyverseas Asscoiate Mesbers

James Hardie & Coy. Pty. Ltd,
Johns-Manville Corporation.

The Quedbes Asbestos Mining Association.
Criqualand Exploration & Finance Co. Ltd,

Joonttd...
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(o) Dust Control Committse

Chatrman : Mr, J.M. McFarlane
Mr. B, Boyes
Xr. T.¥, Anderson
¥r. P.B. Bu“.
Mr, R.H. Tilson
Mr. W.P. Bamblin
Secretary : Dr. 3. Holmes

BoBo‘. G»roup Ltdo

The Cape Asbestos Co. Ltd.
Turner & Newall Ltd,
Turner & Newnll Ltd,
Turner & Newall Ltd,
Turner & Newall Ltd.

This Committes was re-constituted in July, 1968, as the
'Bovironmental Control Committee' under the Chairmanship of
¥r. A.As Cross. It held its firat meeting on 22nd Angust, 1968.

Dust Control Comnittee zertings were held as follows :=

Roohdale = 24th Jamary, 1968
Hebden Bridge = Stk June, 1968

S ANCE

(s) Bapking Arrangements

The finances of the Council have continued to be
administared through accounts operated by the Roohdale
Branoh of the Distriot Bank.

{v) Budget and Bxpenditure

Council Budget £23,500
Expsnditure £49,130

6 LIATSON WITH OTHER INTERESTED BODIES

Contact has been maintained with H.M, Faotory Inspectorate
and the Panel convened dy the Senior Medical Imspector of
Yaotories, on whioh two of the Counoil's Mediocal Officers
served, has published its Report entitled 'Probleams arising
froma the use of Asbestos'.

Liasson has sontimed with the Pommoooniosis Research
Unit of the Nedical Research Counoil, The opportunity was
taken during the meeting of the Research Committee at Cardiff
in May to have a joint one-day nmeeting with the Unit to discuss
ooumon problems. Arrangsnents bave been put in hand to
organise & joint ARC/PRU Conference in April, 1970 on
The Tissue Reaction of Asbestos’,

/oont*d..,
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The Sub-Committee se: up by the Hygiens Committes
of the British Occupational Hygiene Society, on which members
of the Council served, published a Report in April 1968, entitled
‘Bygiens Standards for Chrysotile Asbestos Dust'.

Liaison aas also continued with the U,5., Publio Realth
Service and with the Air Hygiene Committee cf the Asbestos
Textile Institute.

BESEARCH PROGRAMME

The researoh work of ths Council was further expanded
during the year by Crants to Dr. Margaret Turner-Warwiak
of the London Hospital of Diseases of the Chest and
Dr, Kargaret Swinburne of St. James' Hospital Leeds,

A sunmparv of the yesar's wark is given delow. Fuller
reports appe~r i(n Appendices 1 to S5,

(1, The long term animal experizents involving the
inhalation of the four main types of asbestos have deen
sompleted during the year, but many of the sections are
still to bhe examined, The studies on the mechanisa
of asbestos body formation have also been completed.
follaborstion with the Institut fifr Lufuaygiens 4in
Diisseldorf has ocontinued.

(14) The olleotica of blopsy material rrom suspeoted
cases or human mesothelioma has continued and the
sroductioa of mesothelial tumours in suimals bhas deen
further studied, VWork oa the pathogeniocity of
minarals >ther than asbestos has been started. Collabaratica
has oontinued with Dr, Gross of the U.3. Industrial Eygiens
Poundation in Pittsburgh,

(144 Preliminary work on the effeoct of usbestos :n lysosomal
6ell systams terminated in June, 1968.

(1v) Work on the surface prorarties of asdestos h.s ocontinued.

(v) An immunologiocal study bas been started but only

prelininary results are yet available.

(vh) Anizal experiments on the ingestion of asbes:os have
comzmenced and it i3 aoped to have some Tresults in the nsxt
twelve moanths.

! /oont'd...
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DUST_SAMPLING AND ANALYSIS

While the Royoo Automatio Particls Counter has continued
%0 be used as a routine monitoring instrument, the fibre
count by membrane filter has remained the standard msthod
in the industry. The method has Deen pudblished by the
Council as-its Teohnioal Nots No. 1.

Techniques for assessing the asbestos content in other
than indusatrial environments have been further explored.
Intersst has been shown in this subject by a pumber of
Government Depariments and & meeting of those involved
was oonvened by the Ministry of Technology in May, 1968.
Representatives of the Counoil were present.

During the year, the Council bas carried ocut a survey
to deteruine the level of asbestos dust in completed buildings
of variocus types in which asbestos produots have been
incorporated in their construction. A report .as been
prepared for pudlication.

DUST CONTROL

During the first part of the year, the Dust Control
Committas continued to work -n various prodblems affecting
the mamufacturing and applications sils of the industry.

In July, 1968, hovever, this Committec was recornatituted
with the title of 'Environmental Contrvl Committae' and with
wider terms of refoerence to snable 1% (o deal with all
relevant matters likely to affeot the induatry and its
customers under tha New Asbestos Regulations.

THE NEV ASRESTOS BEGULATIONS

In April, 1968, represeatatives or the Cournsil
weare cslled to a seeting at the Department of Employment
and Produotivity to disouss *he Council's commenta on the
prelizinary draft of the New Regulaticas, It was learnt
that the Council's suggestions were liksly to be given
oconsideration in framing the Statutary Draft, in particular
the replacement of the 'no dust® oonosvt by & mcre praotical
approact %o the probleam.

The 3tatutory Draft was pudlishes (n Auguss, 1968, and
the Council again felt odbligsd to maks a mmber >f comments,
which are atill under discussion,

11. CODES OF PRACTICE

During the year the Counocil issued its fourth Code of
Practice ~ 'Recoavended Code of Practice for Handling Consignments
of Asdbestos Fibre in British Ports'.

/eont'd...
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The demand for copies of all Codes of Praotice has
oontinued steady.

OTHER PUBLICATIONS

*"The Mechanism of Pormation of Asbestos Bodies"
S.K. Botbam and P.P. Holt, J. Path, and Bact. Vol. 96,
No. 2, Pe I‘-’#}.

*Intaraction of Poly-2-Vinyl Pyridine {-Oxide and
Pely-4-Vinyl Pyriiline Oxide with Monosilicic Aoid"
P.P. Holt and B.P. Nasrallah, J, Chem, Soo. 1968, p.400.

PULMONARY FUNCTION TESTS

The work dope by the Mamber Companies in this field
has continued to de reviewed by the Research Committes.

YISITS

In November, 1967, Mr, Waddell, Dr. Gaze, Dr, Knox,
Dr. Smither, Dr. Beattie, Dr. Davis and Dr. Holmes attended
the Second Antigua Conference organised by the Quebec Asbestos
Mining Assoolation.

Dr. Addingley, Dre. Enox, Dr, Saither, Dr. Davis, Dr. Holt,
Dr. Lewinsohn, Mr. Hunt and Dr, Holmes attended the
Internstional Conference on the Biologlcal Effects of Asbhestos
held ir Dresden in April, 1968,

GENERAL

Dr., Enox has continuea as Medicsl Consultaat to the Council
and has attended the meetings of ti» Hanagemen: Jommitteae and the
Research Committee,

or. Beattie has coniiaued as Easearch Consultant anoa
has attended the meetings of the Ressarch Committee.
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APPENDIX

Report on Research st the University of Reading - Dr. Holt

During this year most of the long term experiments started 2 to
J years ago, in which guinea pigs and rats inhaled four types of
&éstestos, have been completed. This has required a heavy load of
tissue processing and cutting to provide about 3,000 stained sections.
It has been impossible to examine many of these sections while the
experimental work was proceeding and comsequently few final results
have been reported. There is now available, however, & lidrary of
sections in which the effects or the lungs and lymph glands of
racsonably small doses of inha.cd amosite, anthophyliits, ch-ysotile
and orocidolite can be studied., There is also a series of slides in
which guinea pigs are compared with rats that have inhaled asbestos,
These are unique.

The following tentative conclusions need t» be confirmed. The
asbestos dust is first deposited in the bronchioles, the longest
fidres (up to 704 long) in the terminal brinchioles only. Remarkably,
scme fibres subsequently appear to move int. the alveoli which is
contrary to what would ts expectoi. No histological difference has
yot been observed betwesn the effects of the four types of asbestos dut
8 few pleural adhesions were present in animals that had received
amosite and c-ocidolite but nons in those that received anthophyiiite,
chrysotile or slass fih.;e. No «lear morphological difference :«& been
observed betwasag the azhestos bod es pros. ::41 on the four typer of
a:%9stos; thcse produvad by glasa fibre ace similar except that, since
+hey form ro. 4 singles ibres r-:-er thar ¢:bre bundi.es, they are usually
s=a.lere I: & search of other :-gans for »vidence of transpo:r” of
ashestos from the respiratory sy ea in s« guinea pig, 30 far one
Fo - "s0tly for-ad asbe:t:s body Las been fo.nd in the thyroid g.-nd.

The studies on the mechanism by whioh asbdstos hodies ere -
rroduced harve now been sompleted. The iritial effeast of the fibre
in :ne lung i the produoction of “aemorrhase and the cesulting
1 =oontaining compounazs from ..'a haemog.:tin in the red cells are taken
43 >y dust cells and deposited op an asbe::0s fibre ia the same :0ll,
The production of an asvestos bo.:, does pot therefore depend on the
chemiocal Dature of the Fibre and we have produced bodies from mica fibres
and very Tine glass fibres, This last experiment 1s being extended a
some guinea pigs have btuan mady .- inhals .lass fibre and others zlass
#vrer of the same chemical compcsition.

An experiment has been consiuded whi:u was set - to investigate
wie2ner the progress of pneumoco:iosis due to ssbestcs could be Zollowed
i- animals by chemically estimating the collagen forwed in the damaged
lurge  The results are disappoiztings the variatica between aninals
1r 1t least as great as the variation caused by sma’l doses of asbestos.

/ooat' deee
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Now that the fundamental work with animals is well established
attention is being turned to the methods of modifylng the
pathological effects of asbestos. Studies are continuing on the
possidble use of polymeric substance such as poly-2-vinylpyridine
{=oxide, which has proved effective in silicosis in animals and on
whether this polymer cdn alter the rate of fragmeatation of asbestos
bodies. The possible ocoating of the asbestos with an adsorbed
ponolayer, either to modify its effects or 4o prevent its being
retained in the lung, is also being investigated. The initial
studies on adsorption are now well under way and early results will
be reported during next year.
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APPENDIX 2 (cont'd

calcified pleural plagques, histologically very similar to those

found in human cases. In the mice the pleural fidbrosis had often
developed to a degree where the pleural cavity was completely full

and the lungs encased by masses of fibrous tissue. The macroscopio
plcture was exactly that of a mesothelioma, but histological
examination showed no signs of neoplasia. It would appear that this
massive fibrosis -is csused by & turnover of dust., When the initial
dust gramiloma ages the macrcphages and ghfnt cells die and are
replaced by fibrous tissue. The asbestos dust is left behind among
the collagen fibrils and is rephagocytosed by s new gensration of
macrophages that aotively penetrate the films tissue to pick up the
dust. This turnover process appears to continue as long a&s dust is
present and very large masses of fidbrous tissue eventually resulted.
Thers is cne type of fibrous mesothelioma that pathologists find

often difficult to distinguish from normal fidrous tissue. These
_ fibrous masses are in fact only considared tumours because they grow
to a very large size. From the mouse evidence it is possidble that
they may not be tumours but normal fidrous tissue constantly stimulated
to new growth by a relatively indestructable content of asbestos duss, -

Experiment to_test ths pathogenicity of minerals other
than asbestos

During the last twelve months the following minerals have been
tested by intra-pleursl injection in mice :- Talo, serpentine,
brioite, magnetite, pyroxene, olivine, forsterite and chlorits.

So far, all these minerals have failed to produce lssions other than
+rhe normal foreign body reactiona., The results of i{njection
exyeriments rith fine glass fibre (dia. 0.05,4) and cslcium silicate
ars still upnler review, Follow-up experimsents involving inhalation
i 81) these materisls are planned.,

Bxperiments with P204

During the firsc part of this year experiments contimued whioch
vare designed to test the effect of P204 on the development of asbestos
le«lons 4n guinea pig tissue., With the chrysotile sample used, no
difference could be found between animals treated with dust + P204 and
toose that had received dust only. PFor this reason, the experiments wars
terminated in Maroh. During Septezber, however, some experinments were
started using samples of synthetio ohrysotile injeoted intraperitoneally
iato aice, This dust has proved much more toxisc than normal ssdestos,
and it may be worth repeating the P204 experiments with this dust,.

Zxperiments to determine the ohemical processes
of asbestos body formation

Two studies are at present in progress in this f£leld, These
involve the electron mioroscope examinatiom of very old ocaloifying

/oont'd....
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APPENDIX 2 {cont’d

asbestos lesions and very young lesions in ths guinea pig pleural
cavity. Normal asbestos bodies are produced intracellularly and
perhaps as fev as one in ons thousand fibres of dust ever become
coated. It has been found, howsver, that in 0ld calcifying lesions,
which are acellular and where the dust is now lying free among the
collagen fibrils, all asbestos fibres become coated with a layer of
material about as thick as the normal asbestos body coating. This
coating is much less dense than the 'ferritin'’ of normal asbestos
bodies although some 'ferritin' granules may be present among the
other coating material., JFrom a study of the substances known to
occur in calcifying tissues it appears most likely that this coating
material is a mucoprotein or muoopolysaccharide. Since ocolloidal
iron is a well known stain for muoin, and is effective because the
iron selectively impreznates the muoin, it begins to appear likely
that asbestos body formation may be a two stage process, an initial
coating of mucoprotein or mucoploysaccharids being followed by the
izpregnation of this material with !ferritin', The density of
'forritin' in normal asbestos bodles might be due to its high
content in living gramulation tissue, and ths low conteat in the
calcifying tissue bodies may be due to lack of 'ferritin' in these
dead avascular arsa, An examination of very early asbestos lesions
is now in progress and already some dust fibres have been found in
giant cells cocated with low density material containing only a few.
gramiles of 'ferritin'. )
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Work terminated, June 1968

Work on Macrophages

It has been found possible to maintain mouse peritoneal
macrophages for six days ia Medium 199 (Burroughs ¥ellcome)
supplemented with 10X unsuccled calf serum in an atmosphere of
9R C02/95% air, on coverslips, but a serious difficulty arose in
that ths availatle assay “schniques proved not to be sufficiently
sensitive to detect the release and synthesis of enszymes by the
small number of cells (a few aillion) that could be isolated and
saintained. A more sensitive method has however, only recently
been developed anu this should prove Luvaluable ir future experiments
of this nature, )

The effeot of Chrysotile on the Stability of Lysosomes

A rat liver was homogenrised in 0.25 M sucro--+, and & m:itochondrial-
lysos zal preparation was :Ltained by differentisl cenmtrifugation,
This was suitably diluted and {ncubated at 379, either alone or with
a rather dense suspunsion (10 ndnl; of finely milled ohrysotile
asbestos (supplied by Dr. P.7, Holt), Over a period of thrse hours,
the mixtures were gently ag: :ated and samples wer - removed periodically
and centrifuged. Determina-ion of tha ensyme activity in the
supernatant and sedimented fraotions guve & measure of the sxtent to
which the lixmiting membranas of the l:sosomes had brokenm dcwun, undar
eaoh :reatment to release ib: enzymes in a free, :>luble form. VWorker:
have zhown that quarts ocan &t by rup’:~ing lysosomal membranes and it
seened likely tnat asbestos would have a sinilar effeot, in view of its
haemolytioc aotivity, whioch was comparable with thst of silina, bdut no
such effeot was deteoted; parallel ralesse of acid proteinsse was
obtained in suspeniions witl or without asbestos. In view of a recent
Germa: report on the action of asbestos on lysos:mes in vitro further
sxperinments of this type might be Justified.

Tha Cellular Conseguenses of Phagooytosis

Lysosomes forw the digesstive systam of cells, and in mauyy ways
this is oomparable with the: of higher animals. Then a maorophage
engulfs a dacterium, it is enclosed in a digestivs vaouole, or
pbhagoscme, the oontents of wshioh are acidified. The lysosomal
enzymes, which are aotive under acid oonditions, are then secreted into
the vacuole and the Dacterium is digested, It is known that the
bloasynthesis of the lysosozal ensymes is stimulated by the process of
phagooytosis in maorophages {and the sans may well apply to the
macrophages that take up asbestos, if they survive). It is not

Joont'd,,..

ALY 0008210



APPENDIX 3 (eccnt'd)

thought that this is solely a oharacteristic of phagocytic lsucocytes
sinoe various tissue cell types can show phagooytosis and s lysosomal
response, in tissue culture, Gensrally the lysosomal digestive
enzymes produced in response to the phagooytosis are not confined to
the interior of the cells, but are released into the culture medium,
and in organ cultures of carilagionous bone rudimeants the result is an
extensive digestion of the extracellular matrix strongly reminiscent
of that seen in rheumatoid arthritis., It is felt that excessive
lyscsomal activity of thia kind may well de involved in the pathology
of rheunatoid arthritis and certaln other conditions, and investigations
Lave been done on the way in which endocytosis (a general term
including pinooytosis and phagooytosis) stimulates the synthesis and
release of the lysosoamal enzymes.

The biologiocal system used is ons in which chick embryonte
lizbh bone rudiments ars cultersd in s asynthetio medium to which suarose
has been added. Surprisingly, the cells are unable to metabolise
sucrose, and it causes the formation of persistant large digestive
vacuoles within them, bu: there is no cell mortality and cell division
is scarcely inhibited. [here is, hcwever, a dramatio increased in the
release of lysosomal enzymes. The radiochemical microassay is
designed to follow the time-course of the new synthesis with precision,
and an inhiditor of proteian synthesis, cyoloheximide, is being used
in an atteampt to decide wuat proportion of the enayme relesase represents
newly=formed, as opposed to pre-existing moleculies,

Purthe,, <o>rk has i:t to the prsparatiocns of a pure abdbit anti=-
chicken aoid p.oteinase antiserum w3+~ which “« is hoped : {solate
ainute amounts of the s.:jue synthesised in oulture in iks presence
of radicactive tracers, as the immunopreocipitate, This would allow
changes to be followed in the specifiis activity of the released
enzyme which ocould give valuable insight into the mechanisa of the ™
stizmulated relsase,
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Report on Research at the University of Leeds = Dr. Grimshaw

During the last twelve months period the researoch programme
has been directed mainly to studying the relsase phencmena of
magnesium and silicon from chrysotile under a variety of conditions.
4 raw Canadian fibre was selected for detailed analysis, but other
samples have been shown to possess similar oharacteristics.

Both magnesium and silioon can be extracted from raw fibre
under most pB conditions. The amounts were greater in acid
solutions but the rat . Jf Mg : 3iCp im solution bors .o
relationship to the stochiometrio composition of the parent mineral.

Oncs the fibre had deen ground, the amounts of cation release
inoreased enormously and to a far greater extsnt than would be
sxpected from simple surface ares considerations. Chrysotile which
hai desn ball-milled for & few hours still possessed a typioal
fibrous habit when examinsd under the microscope, dut it was possible
to extract rirtually all its structural magussium, C-oraimition
;Tocesses also caused x:.-ked changes in X-ray, infra-red and differential
therzmal patterns.

Perbaps the most significant cdsarvation of the relaase
phenomenor :a treated shrysotile is the faot that the ahsorption
capaoity of the mineral was inores:sed considsrably., SHot only was
water absorbed but also sations - '“er thap magnesium snd many organio
<ompounds and somplexes., Stearic w10id arnd jome amino-acids were
ahsorbed and *:e mechanism involrvsd chemical as well a: physical
phenvmepa., it has bsen shown by infra-red .:udies that the
aracteristi. spectra of certain organiec groups changes markedly
when absorbed onto the treated ohrysotile fidres.
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ArgENDIX 5
Report on Immunology Study = Dr, Turnar-Yarwick

In collaboration with Dr. Parkes of the Pneumoconiosis Medical
Papel, patieats referred to the Panel for asssssment have been -
examined in person and it {s hoped that this special series will
form the dasis of & long-term follow~up study. In addition blood
sera supplied by co-cperating chest clinics and industry have also
besn examined, Included in the study so far have been 53 patients
and 116 blood sers saazples.

Antinuclear factors and rheunatoild factors have been studied.
Using the double-layer immunofluorescent technique, 20% were found to
be A.N.P. positive, against an expeoted fisure of 5% in a ‘normal’
population, Aasessing rheumatoid fackor by the differential agglutipatiom
titre technique (DAT), the percentage DAT positive was 37, againat
an expected less than 4K in a "normal! population. Using Latex
M1 tasts (Latex RA), the percsntage positive was 39. Antinuclear
factors and rheumatoid factors have thersfors been demonstrated more
frequently than expected by ohance in patients with asbestosis,
Purthermore, the incidence of these antibodies is.reamarkably similar
to findings in idiopathio fibrosing alveoclitis, The naxt study is
to analyse the clinical, radiocgrsphioc and physiologiocal features
correlated with immunological re-activity. e

A search for lung reactive antidody has been undertaken in
2, patients using the antiglooulin consumption test (AGCT). It appears
that antilung reaotive antidodies are present only im low. titre and
are unlikely to be an lmportant immunologicsl finding inm asbestosis,

Immoflﬁnrneont studies have been carried é;t 'on three
asbestotic lungs. There was no evidence of antibody nar complezment
fixed to any structure surrcunding asbestos bodies within the lung, ..

general Concluaio

Circulating non-orgen specifio tissue antibodies have been
found in patients with asbestosis. Moreover the incidence
of these is similar to that found in fibrosing alveolitis, These
findings suggest that a sinilar immuinological stimulus oocurs during
the development of both these lung diseases, TWhether the immunslogical
response i3 damaging or protective i1s unknown. An attempt to get
further evidence for or against & pathogenstio role of these antibodies
(or some immunclogical reaction occurring pari passu with thea) will
now de sought through s study of these antibodies in different stages
of evolution of ths disoruer, using olinical, radiographio and
physiological data ss the yardstloks to assess the extent and severity
of the disease.
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