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ASBESTO3IS REJZARCH COUNCIL
TWELFTH ANNUAL REPORT FOR THE TWELVE MONTHS

- BEGINNING st OCTOBER, 1968

The Ashsstosis Ressarch Council was established oun
the 15t Ootoner 1957. This report details the activities
aponsored by the Council during thes twelfth yn.r of 1ts
speration, :

2. CONSTITUTION

The Constitution was revised in August 1965 te sxtend
the field of activities to asabostes operationa other than
textils and to provide for the a2dmission eof Associate
Members as well as Full Members and again In Noveaber 1968
to cover the aotivitten of ths Envircmmental Centrsl
Committes.

The Mexbership of the Ceuncil during the year was as

&UAlU-DQ
-

Pull Membars

BBA Group Limited.
The Cape Asbestos Company Limited.
Turner & Newall Limited.

Home Associante Members

: l The Atlas Stons Cempany Limited.

' " Bell's Asbestos and Enginsering Limited,
T.B." m Lmt.&o
Richard Klinger Limited.

Overseas Associate Members

Jamss Rardie & Coy. Pty. Ltd.

Johns-Manville Corporation.

The Quebec Asbestos Mining Assoocliation.

The Griqualand Exploratiocn & Finance Company Limited.

k-  COMMITTEES

The affairs of the Csouncil ware administered by three
Comnittees; tho Managemsnt Committees; the Research Cemmittes
and the Envirormental Control Committee. The membership
of thease committses during the year was:-
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. = The Cape Asbestes Co. M4,
. . Dre Re Gase « The Cape Asbestes Co. I4d.
: : . Kr, g.l.hnton = BB Group Ltd.
Dr. C.G. Addingley = IBA Group Ltd.
Mr, DV, Eills e Turner & Newnll Lid,
- ¥r. B.H, ¥ilsom « Turner & Newall Itd.
’ Secretary : Dr. 3. Uolmes = Turner & Newell It4, ° -~z

Nanagement Cocmittee mestings were held as followss-

London = 1st Novosber, 1968
London = 6th January, 1969
v (b) Research Committes
- Chairsan : Mr. R.A. Valls = YTurner & Newsll Ltd,
Dr. H.C. Lewinsohn « Tur-wr & Newall Ltd.
! ’ Dr. C.C. ‘mv = JBA.Grewp tde. .
. . - Dre W,H.A, Beverlsy <~ IBA Group 4%d. - .
Dre A.d. Hodgson = The Cape Asbestos Co. IR,
br. V.J. Saither = The Cape Asdestos Ce. ktd, .
Secretary: Dr. 8, Holmes = Turser & Newall Itd, -
Research Neetings were held as follows:=. L
Loodoa = /8t Jamary, 1969.
Cleckheaton - m;m 1569.
Rochdale - Septesber, 1”

outn:uu.wss,mummmﬁ 5
s clentific meeting at Roohdale ocn "The Diagnosis of
Nembers of the Nediocal Branch :
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S.  FDUNCR

(s) Bankirg Arrangesents
The finances of the Counocil have contimed to

be adainistared through accounta operated By
the Hochdals Branch of the Distrioct Bank, )

(b) . Budget and Expenditure
Ccunsal sudget £25,600

Expenditure £14,600

6. LIAISON WITH OTHER INTERESTED BODIES

Contact has been maintained with the Departaent of
Exployment and Productivity (Safety, Health and Velfare
and Factary Inspectorate), and with the Ministry of
Technology (Warren Spring Laboratory).

Ths A.n.c. has collaborated with ths Mirdstry of
Housing and Looal Govermment in the production of a
recomaended Code of Practios to oonrﬂuhnlnunl
disposel of ubutol waste.

Liatson has oontimued with the Pneumcconiosis Research
Uait of the Medical Research Council. The arrangements
for a joint International Conference ca "The Tissue lmﬁa
of Asbestos” to be held in Cardiff in April 1970, have
procesded.

- The 3ub=Committes of the British Oocupationmal m
Society has matomtuqlmmmm

dust. 4 ooe=day Conference organised mw&o

DOHS and the A.R.C. om 18th June, 1969 in London om

®The Control of Asbestos in the Icrun‘ Baviroment®,
 was very well attended.

Research Uait of the South AMMMMO fum
Research ia :ohamubcg. W

Lialson has alse mumod with the U.8. Mno lodth
Servioce and with the Alr Rygiene co-ntn of the Asdestes
Textile Institute. :

A
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EEAEARCH PROGRAME

A summary of the year's work is given delow, Pul)
8 appear in Appendices 2 to 6. It should de
that thess dstailed reports represent the individual

of the research worksrs and oot necessarily the offisial view
of the Counsil,

Sectiocns from the long ters snimal exyerisents isvolving e
inhalation of the four main types of asdestos and of glass heve
been exanined by optical microscopy. New inhalation Ce
experiasnts 0n modified asbestos and on dusts othar thaa
asdestos, have Dean started. Colladoration with the
Institlit iGr Lufthygiens in Disseldorf has osatinued.

Little progress bas been sade in the examination of human

bipay material from csses of suspectsd mesothelioms, due to A
lack of sufficient spezimens, but work ou the oxpcrinatd ’

production of mesotheliosas in animale hs3 oontinued, Work ¢
oa the pathogenicity of minerals other .han asbestos has
eontimed. EKleotron sicroscope studies on the aschanism of
agbestos body foraation have proc.eded and the possible effects
of P20s on asdestos lesions have dDeen further studied.

_ Anisal experiments op the ingsstion of asbestos have custisued,
po far with eacouraging results. ' » Do

w?

Work on the dreabloin phencssns on the grioding ef otile,
and amosite was terminated at the end of June, 1969. :
work oa the surface properties of asbestos 1s being ]

The imounological study bas contimued. Cestals disesses
cause recognisable changes in the proteins of blood serum which
can be demcnstrated by specific tests. In & group of verkers

to asbestos, Dr. furner-Warvick has demonstrated 4"
statistically signifiocant insrease ia blood proteia chaaged
in those who show evidence of blologioal ill-effects cempared
with those wbo 4o not, and alee compared to the genersd - .

populatics. It is not yet known shethsr poe unmu“‘ﬁ’i’
thass changes fullow or socompany the A-nc:-t '

?
|

work has besa oo-urdinated by & Warkiag Growp of e

e
The method of sampling Xy assdrans filter has resaised
standard ia the iadustry and to taks account of recent impreveassis
®e & versica of Techalocal Mote No. | has besa
Vit
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' * Mothods for estimating the mass of asbestos im & &ust

- sanple have doen atudied and what promises to de & very e
S : sensitive technique using X-ray diffreaction bas bees evalved, o
. Work on the asssssment of asbestos dust levels ia the '

R vioinity of factories and in urben and rural esviromsests has = -
bnn-hddwhyhlmhmhuvwnmm g
.w’M .

B The report on aibestos dust levels in ocapleted buildiaps -
. incorporating asbestos products in their oonstructioa has tc.
- . published in the Annals of Occupaticnal Rygiens. :

9. HE ASBE_SES RECTTY TIOMS 4969

" ,

moumuou-mnymcmmumu
Iaployment and Produotivity on the ocontents of the Statutony
Draft wers the subject of discussion early in 1969. The :
Council, along with othar interested bodies, agreed not te R R
m--wduumuuuommmw were \

- * finally enacted in May 1969. Mtﬂlmtﬂom
in May 1970. ]

- BYVIRONMENTAL COTROL

swwmhpnutimofﬂulahmmnﬂ_
tho giving of advice on their implementation has been the
major task of the Envirommental Control Committes of the
Council. ;mxmetoraummumi.

noconittuhumlan-bcof'lotufww
uummmmw,uuthamh
ocoping with the Regulations. mumumwm
sade availadle in & prelixinary fora. Where
informsal 4iscussiocns oa the interpretatioa of
unbmuu-;gmmmw

. T s . Tla m ..m.
have aob yot Anom( h tln Journal ooncerned. M




" 43 PSOMQURY JUNCTION TxTd
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The work dons ia this field b Nedical Offiocers
of the Nember Companies kas aoutu,m::. to be revieved WY
the Research Comalttee. .

nsrrs
Ia April 1969, Dr. Mdingley, Dr, Seither, D€ Lewinsohs

and Dr, Holmes attebded the Second Iptermaticasl
on Posunoconiosis in Johaonesdurg, um expenses for this

" visit were borne by the Meaber Companies of the Counoil

in respect of their om Terrczentatives,

Dr. Saitber and Dr. Lewinsohn both paid brief visits
to Belgium and Holland in connectiey with asbestos and
hexlth problems. :

SEERAL

Dr. Koox retired in January, 1969, He had been-,
Nedical Consultant to the Council aipee its furaation
in 1957 and the Council wishes to plge on re2o0d its
apprecistion fur his outstanding services to "29 ©
and the asbestos industry. His pegition as
Consultant to the Council was taken by Dy, SaZtbere

Dr. Beattie bas comtimusd aa Research Cossultant to the
Councdl. h

’
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APPENDIX { , |
on the work nvirommental Con C tt

: The first seeting of the Buvironsental Control Committee wae
held om Ath October 1968 and .

five
Working Croups have deen sst up as
Counail., These wers -

i
§
:
}

.Libnto- Tactories

Asdbestos Building Materials
Aadestos Insulating Materials-
Friotion Materials

Asbestos Textiles

Sprayed Asbestos

3«4 Hubo .

‘ Vorking Group I was required to provide dasio ntomtion.
L . on various aspects of environasntsl control common t0 all factariss
and formed sub~ccsmittess to produce advisory notes om -

mlmsmmntmbmm-wo
in time for the BOHS/ARC Conference in June 19693 %m&
basis for the Code of Prastice finally published by the ARS ia
oconsultation with.the Ministry of Housing and Local Govermment.
Draft notes have been prepared and will shartly be published oe
mymmuumm":mu&mm
mr-mmmMn . L ET

mmn t&ﬂ%ﬂﬁot&d%ﬂt -
survey o principal produsts, processss M
sovered Yy sod then estadliekiag *
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ummmumrww.uwpmmumm
Committes membera. Individual member companiess have in soae
mutnpthdrmndmaqnmuuuchhnbmnw
wthoce-i.ttu. .

Warkiog Group IT (asbestos budlding meterials) coupleted
mmmmamumwmmmmmmm

published in the Annals cf Ooccupational NMygiens. The second stage

of the aurvey covering ooncentraiavis arising rroa staniard m
enﬂldwtmmcnubmdntchlahmm s
similar survays are being undertaken by the other wurking groupe. . .. -

" %he Cosmittes was asked to undsrtake an investigation inte the
poasibility of marking asbestos-dased boards, in rupouo to a -

request from the T,U.C. referred to the A.R.C. Yy the De of
Wmmuv&w This was referred to W Srowp X
& report has now been submitted to the Management ttee o




APPEXDIX 2

Res at Re « Dp

The interpretation of the results of animal experiments
started three years ago bas continued and & picture of the effects
of four varieties of asbestcs, 3lass fibre arnd glass powder om
the lung is deing duilt up. lhog any of these dusts is iphaled
by & guinsa-pig, ths lung uses several methods to get rid of it.
The heaviser partioles that are deposited in the larger air vessels
are reacved by cilia, those vhich get be—~=* the ciliate epithslim
and are deposited are found in the bromchioles, s little is Qeposited
directly 4in thes alvecli. The gublet cells of the dronchiocles are
activated to secrete mucus which helps to carry the dust into the
larger air vessels froam whence it is ooughed up. Soms of the Qust
moves further into the lung, possidbly decause of the surface active
substance, surfaotan, which is secreted in the bronchioles and is
absorbed in the alveoli, In the alveold this dust is rapidly
ingested by phagocytio cells (macrophages) dut also causes & lesknge
_of red blood cells from the alveolar capillaries. This leskage

of red cells is produced (in differing amcunts) dy all five dnsts.
Red cells or the Baemoglodbin of some derivative, are ingested by
sacrophages.

Soms macrophages containing aust and/or haemoglobin-products
are shed froa ths alveolar walls and move ocutwards from the
alveoli into the bronchioles, and many of thess cells are sventually )
coughed up. nmanm.munmmmm
lungs. The immediate remcval of some dust fidbres is sometimes prevented
by two factors: (a) some fidres penstrate the alveolar wall, and (V) .
sous macrophages containing dust partioles fuse to form giant oells.
Sone glant cells are 4l30 shed from ths alveclar walls and leave the
alveoli, but others get trspped at the junction of the alveolus aal
alveolar duct and, at lsast temporarily, close these alvecll a0 tat
they are no longer availadls for respiration. : .

s

When s trapped o0¢ll contains asbestos o glass fidbres and
haesoglobin decomposition products, irom-containing material is ’
deposited on the longest fibre and morphological changss taks plase -
with the tmtmmcmlopntofumotuam ﬂhuw

Eventually, ub.m.u;humnw.mwuu
fragasnt into tinmy glodules. These glodules are ingssted Wy
sacrophages and are removed, 80 far ss san ummum
. of asbestos or glass £idre bodies produce 0o ps [ -
ocsrtainly no fidrosis has deea found,. The fDre mua Lo E e
.Mumummuwmammmu*ma .
. of fibrous mate.4al, That process is inrelveld ia the fregmentatinn '
of £ibrs dodies we cannot imagine; the explanations whish have bemm
Sivea for asbestos seem inapplicadle to gless fidre. No evidease
Bas been found thet powdered glass particles Decome ocvetdd, so the

saterial. The gensral sequence that has been dssorided applies S
all the fibrous dusts examined. No important fes
that 4iffsrentiated one from anocther. What does

is the rate at which asdestos dodiss form, develop

e




In sack group of animals the final animals were
the dust had beem in thes lungs for 18 soaths. !hstz.ﬂut
amosite and orocidolite bDodies
reached by anth te after 6-9 months, chrysotile after
6 months, and s Tibre after 346 months. MNost chrysotile
glass £ibdres, then,sven if they are not cleared from the lung
the muous, or by ghagocytosis, will disgppear through the mechazisa
of asbestos body formation and fragmentation. Amocsite
erodioolite will resmain much longer.

Dust, any dust, produces changes in the lung. In :
there is a proliferation of cells and thickening of the alveolar wlls
and alveolar septa. This, together with the accumulation of mchile
cells such as macrophages and giant cells, tends block off some
alvecli., Vhen glass fibre was inhaled, some thickening of the
alveolar walls remained even after 18 months but the changes were
oot gross, and the majority of air vessels were not blocked. lungs
containing amosite and crvoidolite were much more severely oongested.

Crocidolite ‘

Bxperiaents in which batches of guinee-pigs wers beavily
dosed with orocidolite from Koegas and Transvaal respectively, were
started at the Deginning of the year, These are long-tera experimests
80 thare i3 nothing yet t0 report except that doth groups of ‘
bave been depleted by death. One bDatoh of rats
also received Xodgas orooidolite; nons has died,

eat sot

. A few animals (24) have inhaled chrysotils dust which was
pretreated in several ways - extracted with water, extracted with
a0id, treated with P20, and with A~-propylpyridine 1-oxide. There
is nothing yet to repoxt. . o

Asbestos in the ret lung bebaves differeatly from what it

£
E
i
g

s

The joiat experimests with Dr. Beck have eostimied ca the effests
um-qm%um:::uu l‘houlgoho:u
sonflicting reperts s ashestos o oells ia Sure
s mumwmnmbdni- )
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(b) mwammmmmu
danaged membrane, and

(o) the metabolis rate (lastate Mottu)

u&mmummsmmwmmg
(;)un(b)mimruud and (o) 4is decreased.

mwuunu.um(.)dmwm. ,
m;setonuv.mem(e)m.m. If the chrysotils is -
extracted with acid, tests (a) and (b} show s ccnsidersdly grester
toxioity Dut (o) shows none. Csentel at Disselidef has showm et -
giarts hasmolyses red cells; Mw»u.u-nq.
M,hﬁuﬂm&MMMu-ﬁ
h-ol:muqnu-n.

mmnwbommuwa»mmm(dum
 shich incresses ve




APPEMOIX %

Report on Regearch at the University of Camdbridge - Dr, Pavis
Publications :=

Werk on Perruginous bodies, apd caleification in asbestos
"lesiocns was ocompleted during this year.

Soms aspeota of this work were incorporsted into two papers.
These were:- , :

(s) The fins structure of 'Ferruginous bodies' produced
experimsntally in Guinsa pigs from minsrals other
than asbestos.

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

(v) Asbestos dust as a mucleation centrs in the calcificatios
of 014 fidrous tissue lesions, and the possible sasociatioa
of this process to the formation of asdestos bodies. .

This has been accepted for pudblication im ‘Experimental
and Molecular Pathology'. , s

Research Topics .
(a) Zhe o;ootroh-nimngm exanination of hussn mesotheliomas

During the year, three biopay apecimens were obtained, but
none of these was finally confirmed as & mesotbelicma. Work ca
this £ield is still limited by lack of material and has not advamoed

during the owrrent year.

mesothaliomas bave been cbhtained in Guines pigs although some
_ have now survived for more than three years after dust inj
"Two definite mesotheliomas have, however,
slectron-aicroscope examination 1s noW ia progress.
100 xioce have 30 far beea used ia these stuliss, and
producing tumcurs, a total of two Y

]
i
b




L

¥

alter the pathogenio effects of this eust, represents e
,mtmt'u‘nul::otm m;huu-;mudw

Ninerals which produce an initial foreiga body rescticas,
but which dissolve with or without toxie effects. With
coapletely resclve. In this oclass are i~ Jrusite, :
Jorsterite (produced by hesting chrysotils), calcium e e
silicate, and probably synthetis chrysotils.

Minerals which produce & foreign dody reaction that results a8 = =
the formation of large gramilomas whioh enclose the dust. :
These gramilomas 2is 100se in the pleural cavity, 4o mot form '
adbesions, and appear to cause the animal no disocmfort at all,

The minerals in this class 40 not appear soludle and the .
granulomas 30 not decrease in sise with age., TFidrosis ocours
within the gramlomas, dut not elsevhers ia the pleursl carviyy.

In this olass are := Talo, Serpentine, Magnetits, Pyroxsne,

Olivine, Chlorite, Chromite and glass fibre'that has beea -

nachine ground,

Minerals which produce large spresding gramlomas. These .
lesicns sdhere firaly to the chest oontents .and may ceuse msssive
adhesions bdetwesn the lung lodes, the disphrags and the chest - -

-walle These gramulomas ars often replaced hy fidrous tissus, amk - -7

umzm”mmwm-o& 83 & s0lid mass of
1a Sais, oluss &rs 1 A1 types of asbestos smt ‘Sless Hire thet
bas deen prepared by gentls grindisg. RO
mmmcmm«mmumﬁmn.m,;f
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It has also Dees fousd thet

the asbhestos fidre 1a ot "Perristis’ Wt

The iroa Sramles

moopolyssccharids.
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These experimsnts have

bhave been extended to rets.

same as those odbtained with




APPENDIX & .
Report on Work at St. James' Hospital Leeds = Dr, Swinburnpe

» nt )

: Batches of rats have been followed for 18 months after the
ingestion of a oourse of crooidolite dust at two dose levels.
80 far, none of these animals has dsveloped any uatomard affects.

' A pumber were sacrificed sarly and otherslater but no dust was
treced in the material so monmaumwuem
or xicro incinsration. Three of the coutro) group ‘mve died ar
deon sacrificed decause of maturel uum - ons uterine saroocms
and two with nephritis.

Similar kroups are receiving chrysotile dust dut in arder e
avoid contamination, this experiment was atu'td later. 380 far
8o tumou s have ruultod..

‘ . ) Asbestos in Pleural ¥luids

es containing ssbestos fibres and cardon were -
found in pleural fluid froa one of Dr. Holt's animals. In the
light of this finding, pleural and peritonsal washings from
rats from the above sxperiments have Deen ssarched, ™t so far
with oo results. Fluids from two patients have also been negative.

This work is being extended by studying more samples from
patients with suspected asbestosis or early mesotheliocsas amd
ummubmnmmmm;nmuayu
mmmmmmtdmmuz ‘
field change® crhchodbdwmlﬂ.fbnlw
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prodlam, the
assessed Yy titration to neutrsl
The results on ons Capadian

has been completed. The relsase

An inves
chrysotile
interesting,
2o overcone this

proved most

phencmena investigated as a funotiom
The results of the sample milled for 24 hours sey

be compared as follows:-

t)
. 6 miorons

ﬁo'mu.oguomnuuvomwmmm

Milled for 72 hours

100




APPRNDIX 6

0 - Dr

It is now known that certain chronic diseases of the thryroid,
stomach, edrenal gland and other organs are related to the developmend
of ‘imsune reactions which in simple toru ocauses the patient to
*"reject his own tissue®.

Work in this laboratory was originally designed to investigate
the possibility of antibodies, specific to lung in certain chroais
fidrosing lung 4isesses of unknown cause and which have histological
similarities with other sc called sutnimaune diseases. The o6linical
syndroas of Cryptogenio Fibrosing Alveolitis was the subject of o
first study.

The results of this study showed that although lung reactive

. antidbodies oculd de demonstrated in soas cases these invariadly cross~-
reacted with other tissuss: in other words they were mon-organ
specifio tissue antibodies. It has been estadlighed by other worksrs
that there 1s & group of sutoimmurs diseases particularly characterised
by such antidbodies and usually & mumber of different non-organ

specifioc antibodies can be identified in the same patient. Antidbodies °

- reacting with cell mu d(uti-molmmorm)uﬂthcu

reacting to denstured J globulin (Rheumatoid factors crll) mm
ottu-ootmtypum

Against this background of information, it was enoocuraging te :
find that in Cryptogenic Pibrosing Alveolitis AP and KF were found i
cbon:i:thmu‘thmu,pm@uhrly the more acute phases of
the o480 : :

Weo balisve *bat Pibrosing Alveolitis is not due to ocnly




durations and types of asbestos exposure., It was at this poist

that the link with the Pneumoconiosis Mediocal Panel became partioularly

s Ry the end of the first year 116 sars had been o0llected

and studied (uo Bleventh Annual Repart). Our results showed that
bcthmud were found significantly more frequently than 4n readem
populaticns wits an inoidense strikingly similar to that found 4n
Cryptogenio Pibrosing Alvecolitis. IFurther detailed study was therefore
indicateds~- .

E

(a) To obtain further evidence of imsunological hypersstivity.

(b) To ascertain whether tissue antidodies ccowrred as & resuls
of all types of chronio fibrosing ocondition as & non=~
specific reaction to tissue damage.

(o) VWhether detection of tissue antibodies oould idenmtify those
patients at special riak to develop lung fibrosis.

‘ Turther Bvidenoe of Immnologioal Reactivity
Lung reactive antibodies were studied Dy three different technigues:

1. Conventional complement ﬁ.ntiéa tests, using homogenates
of human lung as subsirste.

2 The antiglobulin consumption test baing the ssme substrate.
3 An indirect immunofiucrescent test using WI 38 lung fibroblasts.

Our results ahow that in asbestosis, lung reactive antidodies are
only very ocoasionally found using any of these three aystems, and this
is in oontrast to the pattern of antidodies sesn in Systemis Lupus and
Fidbrosising Alveoclitia, where thess types of tissue antibodies are met

" uncommom. HNowever, this ocontrasts with the two other oonditions ia

any type of chromls inflammatory change in the lung and it looks tharefore
ummnmmmuumwwumm
disease

s oaly, m MMC.

Further mmm suggestion of iasunological e
hyperreastivity in patients with asdestosis is found ia our results
0. qaantitative immmoglobulin assay wvhere increases ia individual :
ismunoglodbulins are not infrequently found coorTing in & similar ~
mwmo-muuuhrpumumtmucqptw
‘ . Pibrosing Alveolitis, .







