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GOTIBORG — A high incidence of remaining seven normal subjccts. 
smail airways obstruction is found in ; “Using flow volume curves as a test, 
subjects cxposed to ashestos: the Flow Volume Curve: Test therefore,” the speaker continued, “85 
obstructive pattern is best detected by 
flow volume curves (and can occur in 

- patients with normal spirometry); flow 
volume curves nmught be used as a 
routine clinical test {or early detection 
of airways obstruction in asbestos 
exposure, 

These (indings were reached by Drs. 
R. Rodriguez-Roisin, G.M. Cochrane, 

i SEPCR 
14 WORKING 

-+ GROUP, 
2} Goteborg, 

Sweden. 
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Or. Roangx;cz-Rotsm 
and TJ.H. Clark of the Brompton 
Hosprtal, Londen, Caglund., and 
renorted to 2 mecting urgaauized by the 
SEPCR (Societas Europaea 
Physioiogiac Clinicae Respiratoire) 
Warking Group. The s_\'mpoxtum. 
“Epidemiologieal Fol ow-Up 
Investigations of Lung FunctionTM, held 
recently in Sweden. was addrcsscd by 
Dr. Rodriguez-Roisin. 

«~ *Classicallv. the main functional 
effects of ashestos in the lung are a 
restrictive pattern and 2 law gas 
transfer,” he said, “hut airwaysy 
obstruction has been reported to occur 
and it has besn suggested that this is 
caused by ashestos dspmmcn in and 
around small ateways. 

- Random Sample 

[ the Brompton study, the incidence 
of airwiyy obstruct:on was investigated 
by rounne speromatry, stauc juny 
volumes and low voiume curves, These 
messdrmnents were mady in 3 random 
sample o 40 subpects who had been 
referred to the hospiral having béen 
exposed 0 asoestos dust for varving 
periods of time. Referrnl was hased on 
respicatory symptoms and signs or 
radiotowicat annormaliues. 

Routine lung tunction 

. ol 

[ R 
pernutted the classificaton of these 
patients into four groups: Normal 
senttdatoey pattern (37 per cent of total 

ot Ceveloping Asbestosis 

subjeets); 
cent); mixed defec 

rcst'rictive defect (30 per 
(17 per cent); 

obstructive profile ( IS per cent). 
Epidemiological data (ags. vears of 

per cont - 34 subjects - presented 
evidence of small airwavs ohstrugtion. 
MM FR was aiso reduced in 72 ':r:rc nt 
of the total senes. “{f we exc! udc he i3 
cascs already dctected by rominc 
methods. 21 eases had small airways, 
discase,” the rescarcher pointed out. 

exposure to asbesios ' and smoking , , 
habits). clinical features (chromic Smaking Habits 
cough, sputum, finger ctubbing and While no statistical correlation 
basal rales) and radiotogical fincmcs betwesn functional changes and 
(according to UICC/ Cincinnati epirdemioiogical. c¢linmical and 
Classification. 1970) were analyzed in 
each group. No statistical differences 
were found between the groups. nor 

radiological findings was obtained. a 
lock at the smoking habus of the 34 
subjects with reduced Jow volume 

any correlation wuith the functionai cuyrves showed that |9 were smokers, 
changes. eight had besn non-smokers {or less 

Flow volume curves were studied than [0 vears and one fur morethan (0 
and Vo max at $0 per ez, expressed as yvears. Only six had never smoked. 
TLC per sccond. was reduced in erght Classifying the one long-term ex- 
out of the |5 normai subjccts and in smoker with the aon-smokers. the 
haif of the 12 restrictive ones. Adding 
these (4 subjects to the other 
obstructive groups (six pure obstructive 
plus seven mixed) gy 373 2icways 

speaker noted that seven natients — 17 
per cent of the toial — nag smait 
ACNATS CISITUCLION and 10 smoxiny 
Ranits. 1aese 008N NOM-s10507S wetn 

ohstruction total of 67 sz gent, 
V max at /5 per cent. expressed as 

TLC per seeond, was reduced in the 
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PULMONARY Fi3ROSIS in a patient with heavy exposure to :sbcstm dust, 
Within collaeen t.wue, many filmls. pmhabh’ of asbestos ormm. can be 
ohserved tarrosws), Frarenes 
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The ‘cxcm;pts. we ‘present heiow cantinue a sericy hiphlighting publisiied material 
wiich we helieve will be of spectal interest to RiND readers. 

B 

A Working Group of the International Agency for Research on Cancer met in 
Lyon. France. in 1972 under the chairmanship of Dr. J.C. Gilson, Mudicul 
Researent Council, Pncumaonconiosis Unit, Llandough Hospual. Penarth, 
Giamorgan, U.X.. to prepare a monagraph on the carcinogenic risk of asbestos to 
man. Their rescarch was part of a programme initiated by the IARC to pravide 
government authonties. internationai ageneics, industries and sc,cnmrs with 
“expert. independent, scientlic opinion on cnvironmenal carginagensis”, 

~ To a background of pertinent references regarding physio~chemicai charac- 
teristics, use and occurrence of asbestos. as well as pharmacologienl, toxicologreal 
and cpidemioiogieni data, was added a review of published articles and papers: 
every cffort was made to cover the whole literature. The nine members of the 
Working Group. who served in their individual capacitics as scicntists, provided a 
eritical view and evaluation of the data reported. 

Extracts from the monograph foliow: 

Observatioas in Man 
- In 1938, 50 years after the start of the 
use of asbesios in industry, suspicion of 
an assocwation betwesn asbestosis and 
lung cancer was reported by Lynch & 
Sinith (1935) in the U.S.A. and by 
Gloyne (1935) wn the U.X. About tcn 
years later, case reports of pieural and 
peritoneal tumours associated with 
asbestos unpeared (Wedler, 1943, 3, be 
Wyers, 1946). Epidemuological prool 
came (rom Doll (1955) and Kaox gr af 
(1968), who showed 2 ten-fold 2xcess 
risk of lung cancers in those U.K. 
ashestos teoxttle workers who had besn 
emploved hefors 1930, when new 
regulations produced imnproved dust 
conditions in [factories. Similar find- 
ings. but including the deveiopment of 
mestheiiomas, were reported in the 
U.S.A. in 1961 and published luter 
{Manucuso & Couiter. 1963). Possible 
vanatons in risk with different types of 
fibre were rarely considered in the cariy 
reports. ‘ 

Exposure to Single Types of Fibres 

In 1956 Wagner started investiga- 
ting the oczurrencs of pleural and peri- 
toncal mesotheliomas in the crocido- 
lite muming areas of the North-West 
Cape Provinee 1in South Afnes, 1 was 
shown that these tumours occurred 
among men working in the mincs, 
muls. transpartation and handling of 
the fibre. as well as in the non-mining 
population living in the vicinity 
(Wagaer er al., 1960). Asbestosis was 
not invariahly present. The latent 
neriod hetwesn the first exposure and 
tumour deveiopment was long -~ 3 
mean of <0 years. Sciarehes in the other 
areas in Sauth Afriea where amosite 
and chrysoule had bezn mined lor 
manv vears did not reveal these 
tumours (Sluis-Cremer. 1963). 
Subseguent surveilance of the mimnag 
ponul..mm i ali the shc\tovpmdu- 
sing areas in South Adrica has added 

BinrravaTIONN, AGINCY FOR TESEARUY OV 
TANCTN, IAREC SHONKA WIS 1IN THE [y M UATIOY 
QF CARCINOGEIIC Atvh 0t CHEMICALS 10O MaAN 
SAme eyane ind oreanmeTIine cumvmends D D lan 1etY 

support for a major difference in 
incidence of the mesotheliomas with 
the different kinds of asbestos 
(Harington e al. 1971; Webster, 
1973). 

Exposure to Mixed Fibre 

Pure exposures to i single type is 
rare, 3s in most industrialised countries 
different types of fibres are rmixed 
during procecssing. Prospective 
mortality surveys ol defined popuia- 
tions of asbestos textile and smipyard 
workers have provided the most con- 
crete eviderlce concerning the assoctia- 
tion hetwesn bronchial cancer, pleural 
and peritonea{ mesothefiomas and past 
exposure to asbestos. It nas aiso becn 
suggested that other factors such as 
iron oxide may be conatributative 
(TARC, 1972). 

The proportion of the highly exposed 
groups who eventually dies of asbestos- 
related cancers is- sull uncertain om 
account of the very long latent period, 
the difficulty of establisiung popula- 
tion groups exposcd eariier than about 
1940, and. the confounding effects of 
cigareite smoking. For mesotheliomas 
— a tumour whicn ocours carely except 
following inhalation of asbestos — the 
proportion may be about five per cent 
in the higher risk groups. 

Newhouse (1969) und Newhouse ct 
al., (1972) have shown that the cancer 
risk following mixed cexposure to 
chrysotile. amosite and crocidolite is 
dosc-refated in men and women. Thaose 
with low or moderate exposure (as 
judged by their occupitions) showed no 
excoss lung cancer rsK. w hereas alter 
more than |5 vears' foflows-up. those 
with heavy exsosures had 2 six-foid 
cxeess among the nwen and twelve-{oid 
among the women, The occurrc-m. of 
mesothelionmas was aiso dose related. 

In a2 naval dockyard population, 
Harries (1968) showed that whide there 
Wils N0 CXCEss cancers assachited with 
ashestos exposure betwesn 1959 and 
1968, there h.xs stne s that tune been a 
stesp Fisc 1N mesotnsliomas. Extensive 
- o 

‘- v Gf LHgCa!s (6 iien: ec2a8siesTM 
so that any cffects on cancer incidence 
would be cxpected (o he detectable in 
the 1970%s and onwards. 

Non-Qccupational Exposures 

Asbestos fibres and ‘bodies’ are 
present in the lungs of most adults who 
have lived in urban areas ( Fhomson er 
al, 1963, Gross cral.. 1969: Davis & 
Gross., 1973 Um. 1971, Otdham. 1972). 
The total aumber of (ibres in the lungs 
may be large. but the mass is smail 
There is no evidence at peesent that this 
lung bhurden is a cause of excess 
morhidity or martality in the general 
population. 

Mesotheliomas have oecurred after 
short exposurc o asbestos and in those 
exposed at home to dusty clothing orto 
a neizhbouring source of asbestos air 
poilution (Newhouse & Thomson, 
1965: Ronling & Hain, [973). However, 
studics of the geogranhical distnibution 
of cases of mesothetioma 1n the U.K. 
over a [Q-year period ndicate that the 
new cases are nearly all (rom arcas 
where there had been 3 recognised 
nccupational exposure to asbestos in 
the past {Gilson; {970}, 
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FIGURE I FIGURE IV 
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Both Vitai Capacity and Transfer = = i 
Factor were already impaired to S0 per 
cent of the predicted values, and have 
remained constant in absolute vaiues . 
(or the past nine years. P 1 7 e, MM .= r—e o~ 

“The changes sesn in these three E:h:';‘;;“??"ifi;?:g gfl.—f“"‘?!}'d. g\jii?fifiz';‘:::::: omenay 'dT‘.: ‘{ 
pfltl:flls may rearesent the discase sro- wdawe WM hu s vosm ol U L“s‘:- SEB U s bl S o Y 

cess at dxf'fc'cnt stages of s devc!op- S LS Y, - r\ } o nas - 
ment.” Dr. Britton postulated. *In the ek sk {L'_?’T"T.‘,Qf.‘.."" AQTTTT o3 ‘;‘j?' RS 
last patient. the disease process may 8 Smegetdy R i S OO i ud sy 
have curnt itselt out.” Death may ocour 
at any lime alony this progression and 
is r'xrciy caused by :xsbcs:os:s alone. the 
study indicates. Death is usually due to 
carcinoma of the lung (of the 17 
patients with seral tesis. seven have 
died, six from a carcinoma) or possidly 
due (o a superadded dust infection. 

Figure IV charts the serial studies of 
a patient who died in 1972, six months 
after the diagnosis of cincer was made. 
Her aniy exposurez to asbestos had besn 
far thiree months in 1942, in makmz aas 
mask lilters. In 1966 her lung function 
tests were within the normal range. but 
with abnormal basal smdcwmg on her 
chest X-ray, The initial fall in Transfer 
Factor came in 1968, while her Vital 
Capiacity was still maintained. A 
gradual decline in both measurements 
[ollowed over the next four veurs. 

The emergence of 2 carcinoma in this 
patient, and it the others. did not 
appear to make any sigruficant differ- 
ence in the iun function tests, 
according to the resen rc‘um although 
in the termmal stages of the iliness there 
may hea mure r'xmd deciine in erther or 
botlt measurements, 

“Wihile the senal lung function tests 
were not heiplul in assessing prognosis 
n this lm-xw'.z roun of patents with 
asbesiosis.,” Dr. Brtton concluded, 
“there s obviousiy a need for furiher 
longnudinal studies with 2 more 
frecurnt meacirmmiems aoad oo t 

The important enhancement of lunz 
cancer risk when cigarette smoking is 
coupled with asbestos cxposure was the 
princapai point of an address Ziven by 
lrving J. Selikofl. M.D., of New York's 
Mount Sinai Hospital, to the American 
Medical Association ecight years ago. 
The dramatic facts profiled by tihe 
study® of 307 uasbestos insulation 
workers remain unrcfuted: ashestos 
workers as a aroup fage 3 hinh risk of 
dying of bronchogenic carcinoma 
(about seven or cight times the 
expected risk); asbestos workers who 
stmoke have about 92 times the risk of 
menn who are neither exposed to 
asbestos or are cigarette smokers. 

Among Dr. Scliko(T's comments at 
that time, however, are some which 
have special perunance today when 
“henvy exposure” hias been seen for the 
hazard it 1s and steps taken to avend it 
“The increased mk ol neoplasia 
{mainly bronchogenic and 
mesothelioma) among insuiation 
warkers reportad here,” he saud. 
“shoutd be eviatuated in light of the 
knowledge that these men have 
comparauvely light exposure as 
asbestos trades go. Primarily eanioyved 
N construction work, manv of the 
materiis they use coatan itic or ao 
asbesios and other: funve anly live to 
!5 per cent ... thuse men often work 

Heavy exposure is unlikely to he the 
most imparnant probiem in thc future, 
he said. rather “light exposureTM similac 
to that of the insulation workers of the 
stuay wiil be much more common, both 
in tne direct asbestos working trades 
and the indirect occupational 
exposures such as construction and 
ship-building industries. 

And Dr. Selikoff sounded an carly 
warning agnmst another tvpe of “light 
exposure” which, he remarked. might 
eventually affect manv more people 
than those industrially ctposcd “{nthe 
past scveral years.” he noted, it has 
teen demonstrated that asbestos bodies 
can be found in the lunys of 25 to 30 per 
cont. of aduits examined at autonsy in 
large citics such as Beifast, Cape Town, 
Muamt and Moatreal.TM He cited 
“asbesios air pollutionTM by librsy 
dertved from iadustrial spillover (e.g. 
dust from consm.:: 1an sites or factory 
wastes) or {rom cad-proguet use, as 
well as living wathin hall a miie of an 
ashestos plant orn the houschold of an 
asbestos worker 35 environmental 
contaminations which can. pe 
assocuated with some risk of 
mesothelioma. “What s not now 
xnown,” hie pointed out. “is whether the 
mintmal amaount inhaled by the general 
pudlic carry a simuar risk.” 
P 
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LONDON = A review of serial lung 
function tests carried out in 3 aroup of 
asbestosis patients shows that, after a 
varving interval of time folfowing 
expesure, there is 2 marked {all in the 
Transfer Factlor witich may precede any 
sipnificant f=1f in the Vital Capacity. 

M. G. Britton, M.3. and D. T. D. 
Hughes, M.A., reached this conciusion 
as the resuit of a retrospective study of 
the 119 paticnts who had had lung 
function tests for passible asbestosis at 
The London Hospital, Eaglaad, 
between 1960 and 1973. Dr. Britton 
presented their {indings (o 2 meeting of 
the Thoracic Society. 

While the principal features of 
pulmonary (unction abnormality in 
asbestosis are a lowered diffusing 
eapacity, reduced Vital Capacity 
mainly due to reduction in the 
inspiratory component. and hyper- 
ventilation on exertion (often with 
arteriai oxygen desaturation) the 
sequernes of events n the development 
of asbestosis is far (rom clcar, Dr. 
Britton said. He cited a (965 report by 
Bader eraf which prescited foilow-up 
measurcments on |J ashestos workers 
using Vital Capaeity., maximum 
breathing capacity and hlood gzas 
measurements, in which Vial Capacuty 
was concluded to de the most seasitive 
indsx aof progression of the disease, 
cacreiating weil with X-ruy changes and 
progression of dyspnoea in hall the 
gascs. ) 

“\We have been unable to find in the 
litersture any studv inciuding serial 
measurements of Trans{er Factor,”TM Dr. 

- Britton wid. “and this prompted us (o 
do the retrospeetive study.” 

Of the 119 pauents. 48 had been 
diagnosed as having asbestosis 
according ta Parke’s criteria, Of tne X 
17 mad vad 4 . 

. 

WM mes Aiscew e o ' 

from these 17 patieats was studicd to 
determine whether serial puimonary 
function tests, especially chanmges in 
Vital Capacity and Transfer Factor, 
might be heipful in predicting the prog- 
nosis in such cases. 

The period from f{irst exposure to 
asbestos and referral 10 the laboratory 
varied detwesn {7 and $6 vears. witha 
mean ol 32 years. “All were withdrawn 
from further exposurc before or soon 
after their first tests.” Dr. Britton 
remarked. “and thus represent the 
naturaf bistory of asbestosis rather than 
any changes from further exposure.” 

According to resuits of their initial 
tests. the 17 patients could be divided 
into {our groups: 

{. Three paticnts having normal 
values for both Vital Cupacity and 
Transfer Factor (assuming normal to 
be greater than 75 per cenat of the pre- 
dicted values); 

2. Cight patients with 3 normal 
Vital Capaeity but an impaired 
Treans{er Factor; 

3. One patient with an abnormal 
Vital Capacity but a normal Transfer 
Facton 

4, Five patients with 
vaiucs {or both. 

No corrclation was f{ound. con- 
sideng all 17 cases. between the 
functional changss scea inttially and 
the date and duration of exposure. 

Dr. Britton descmibed to the mesung 
findings for representative pauents 
from cach of the thres main groups (1, 
2.4 

impaired 

Figure 1 shows the results of the 
serial lung (unction 1ests in absolute 
vaiues against time i vears for 2 male 
patent from Groun [. Now 63, he was 
a lagger working with axhestos hetween 
the vears 1927-19-3, who aresenied in 
N 

39 vears after his initial exposure.[The 
values of the Transfer Factorare on the 
left of the graph (closed circles) and 
those of the Vital Capacity on the right 
(open circies). The (igures in brackets 
refer o the peresntage of predicted 
values at the time of the imtial lests. all 
percentages referred to having besn 
corrested for aging, | 

On frst tesung, both Vital Capacity 
and Transfer Factor were 
approximatcly 935 per cant of the pre- 
dicted value: within four years there 
was a2 marked fail in the Transier 
Facior to 41 per zent of predicted 
values., aceompanied by a smaller and 
less significant decline in the Vil 
Capacity to 85 per cont of predictea 
values. 

Figure 11 presents the serial resuits of 
a female patient. now aged 63. {rom 
Group 2. She worked as an ashestos 
weaver from 1931 10 1935 and again for 
ten months i 1939, in {967 she 
prescnted with a history of increasing 
shortness of breath. and grossiy 
ciubbed fingers. At this time, her Vual 
Capacity was 92 per cent of predicied 
value. but her Transfer Factor, at 63 
per ceat., was 3iready ‘mpaired. Cver 
the next eight years there was a decling 
in both measurcments of 2 much 
areater order than wouid be expected 
from the effeets of sging ajone: to 77 
per ceat of predicted vidue lor Vitai 
Capacity and tg 19 per cent of pre- 
dicted value for Transter Factor. 

Figure {11 represents the findings for 
onc of the five paticnts in Group 4. A 
lemale factory worker, now agegd 54, 
she had worked at an asbestos factory 
from 1946 to 1961 making asbestos 
mattresses. Cighteen years arter her 
first cxposure she was diagnosed as 
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by Dr. AN 

- Pulmonary damage caused by dusts, 
fumes or noxious substances and 
inhaled Dby workers in specific 
occupations is known as occyputionad 
lung disease. 

In the 10-12,000 litres of air inhaled 
by the averape human subject each day, 
there is suspended particulate maiter. 
The majorty is exhaled. A quantity, 
nevertheless, i deposited and the 
nature of these puarticles varies 
considerahly: some are chemically inert 
but stilt capabie of damage: others act 
as ailernens; some cause {ibrosis and vet 
others, like ashestos are paotential 
carcinogens. 

Investipation of Occupational Lung 
Disecase 

Diagnosis and assessment of 
occupational lung discase dcpcnds on 
four factors: 
[. The physician’'s awareness of 

patient’s occupation and nature of 
rsk. 

2. Chust rudivgraphy. 
3. Puimonary flunction studies: 

(a) sprrametry 
(h) dillusing c‘xmciw 

4, Distinetive signs and symptoms. 
As compensation is available for 

patieats with some occupauonal 
diseuses. heecause there may be a need 
to recommend chanming jobs, and 
because :ndustry’s attituges are aow 
direcied ta protect workems. the 
physician is negleetful if a discase is not 
documented thoroughiy. 

The chest -adiouranh is of greut 
imporetinee as are pulmanary {unction 
studies as stressed by the internanonal 
Labour Organnation Report of 
Mecting of Txperts', They underlined 
the -imporiance of these studies i 
diagnosis, propaviaxis, assessient and 
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clinical management of respiritory im- 
pairment. The armamemtarium of 
investigations can aid correct dingnosis 
of the underiving lung condition, often 
without neecd [or biopsy. 

Chest Radiograph 
This is a useful duagnuste ool when 

linked with symptoms and Knowiedge 
of occupational c¢xposure. In 
pncumoctmioses caused by coal dust 
and iliea. the Internadonal {abour 
Otficc Classifieation® uses three 
parameters: type of opacny. their 
quality and quantity. The 
UICC; Cinctnnati classification® has 
been developed [(or use in 
pncumocomoscs including asbestosis, 
it can ecasily by appreviated that, 
howgver, in many occupanional lung 
discases the chest radiograph is etther 
normai or exhibits changes which are 
not diagnostic. 

DifTusing Capacity (Dl¢g) 
This 1s reduced 10 the carlier stages of 

asbestosts and furmer’s lung. and also 
in progressive massive fihrosis. 1t I 

commonly aonormal towards the I 
stages of most of the pneumoconioses 

Sputum Examination 
Tubercuiosts (freguently the 

anonymous mycoabacteria) is A 
secondry invader of pauents with 
coalworkers’ pacumacoaniosss and 
silicosis. 50 sputum must be cultured at 
tatervals. 

The prescnce of asbestos fibres in 
sputum iy evideaes ol recent exposure. 
and of asbestos beodies. of pust 
exposure, Nather is evidence of lung 
damage. Although carcinomata are 
uncommon in occupuuonal lung 
disease. they must be suspected in -m.h 
risk groups. 
- 

AQRP.STO<§R with caleified plagues is shown in this Xernty ut'thc ower lung 
ficlds of 1 sixty vear old oanen tine O R e 

Walker's paper, “Occupationai ! owe ) 
t2iscaseTM. T he complete 1ext s avalabie in 5 
booklet fuemr 1o readers of RNR. Sic { 
charts are inciuded: Commaner | 
Preumancuniosss, {rnant ur T.f.uc 

Vapours, Organie Dustss Fungr, Cliology 
of Cummuacr Cundittons Caused bv 

Qcrumanional Cxposure. Estabinhed 
Causes of Careinoma Allecting Repira- 
tory Traet. and Posubie (Suspected) 
Causes of Carcinoma Affecting 
Respiratory Tract, To obtain 3 cony. 
umply address a request to Vitalograph 
.14, Publieations Depanment, Mads 
Moreton louse. Buckingham (Eagland) 
ar 8347 Qurivira Road. Lenexa. Kansas 
(U.S.A) 

Skin Tests 
There is a specific skin test for 

bervlliosis. The Kveim test shouid be 
horne in mind. as sarcoidosis, although 
not an oeccupational discase, mrmics 
many such discases. 

Lung & Pleurai Biopsy, 
The high speed dnil® for lung biopsy 

has made histological du«'nosxs 
passible n difficult cases of muliary 
mottling of chest radiographs and 
diffuse lung fibrosis of unknown 
cuology. Likewise picural hiopsy using 
the /\br'zms nezgle is heipfui in 
suspected mesothelioma and 
tupercufosis, 

Immunological Techuiques 
Thesc are particulariv useful in cases 

of suspectad extrinsic allergic alveolius, 
Here crrculating antibody can be 
measured by tcchmqucs 1¢] dxffcxcnu:uc 
specific precipitins. This is invaluable in 
the determnation ot etiology. 

Spirometry 
The physician can use the timed 

spirometer (Vitalograph) in his otfice. 
at the first and many follow-up visits o 
reeord and document the FEVw and 
FVC in his patents. By this means onc 
has a sensiuve indieator for assessing 
normakity or abnormahiy, progression 
of discase, the eifeet of removal (rom 
gxposure 1o inhaicd matenal, together 
witlr efficzey of specific therapy. All 
occupational discases demand this 
investigation. Jt would seem prudent to 
examine at intervals workers without 
the disease, but who are in potentally 
hazardous occupations, as in this way, 
the best propiviactic occuputiunal 
medicine can be practied. 

The example. par exceilence, where 
sprrometry dutt.c:\ aarfiost disease 15 in 
byssinosis. At this time 10 iy reversible, 
and long bhefore any rmdiographic 
changes Jare seen. A simiar groun are 
the extrmsic allergic ab colitides. 
RFFEREINCES 
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REDUCED EXPOSURY to asiestos dust: adherence to government 
rezulations which lay down rules for the protection of workers in the modern 
asbestos mdustry = and the enlizhtencd seif-interest of the industry itself « 
have prompted innovations in the handling of this potentially carcinogenic 
material. ABOVE, ashestos fibre is fed into carding machines under 
controtled conditions {rom a remote feedroom. BELOW LEFT, a portable 
exhaust-ventilation unit is used (or drilling ashestos insulation hoard. 
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Asbestos is the zoneric name given to a 
class of natursl Sbrous sticates of 
which the twa principsl nunerologicnl 
aroups are serpentine and amphibaic 
ashestas. 

Chirvsotile, by lur the most abundant 
form o asbestos, is a (ibrous form af 
serrentine ashestos. Chirnotile ashestac 

Photos courtesy of Turrer & Newall limnired, 

diameter varying hetween [0 to 80 nm, 
but with a mean value of 30 (o <0 am. 
Chrysotile ibres are made up of 
bundles of fibrils, usually exhibiting a 
curved and twisted morphology tn air 
samples and in hustologieal sections 
(Timbreil, 1970). The macro-ibres - 
hundreds of thousands of [ibrils in 
parallel array — arc relativeiy easily 
separated inte (ine, Mexibie bundles. 

The nroperties of chrysotile asbestos 
which make it partizularly viduable to 
industry are length, strength, flexi- 
bility and a mimmum of eleerricaily 
conductive particivs. Hs resistance o 
alkaline attack makes it useful as a rein- 
forcing fibre in comuent. Aasbestos tex- 
tiles are almost enatrcly based on 
chrvsotile ihres, 

Production of chrysotile ashestos 
aceounts for 95 per cont of the total of 
acarly [{ive million toas of asbuestos 
mined annually, Production of amosite 
and crocidolite (Mae asbestos) fibres 
Arsecmrint. (ine mmame o el alae 

PGS SRR UCIG I IOMUN, CTagidotiie, 

differs from chrysoule (it contiuming 
more silich, fron, alumuum, sodmm 
and caleium and sy magnesoanm, s 
the stronguest of the asbestos Libres and 
has a superior rosistance 10 acd 
attacks. Winle no longer imporied into 
the U.K.. hiue ashestos sway widely used 
in the construction of older buiidines as 
lagging and insulation, Rk of 
expasure to crocidobite i present s 
these buddings are demalished. 

Amosite. another amphibole asbese 
tos, has goad teasile ~trength and in 
certain praduct fommuilatons can have 
a higher hent resisiance than chrysotile 
or crocidolite. 

Amosite. anthophvllite and crocido~ 
lite fibres in aic sampies and histo- 
logical sections are generaily struight 
(Timbreil, 1970: Timbretl ¢r al. [970), 

The largsst commercial deposits of 
chrysotile are in the Ural Mountans 
and in Quebcee Provincs, Most of the 
cracidolite {ibre comus from the Northe 
Western Cape and Transvaal arezs of 
South Africa. Amosite. (00, comnes 
from the Transvaal. and anthophvilite 
from Finland. World production of 
asbestos has increascd ten-iold in the 
135t 40 years. 

The modermn industrial use of 
asbestos dates {rom about 1880 when it 
was first uscd to produce heat and acid- 
resisiant fabrwes. Proesent-dav uses of 
asbestos run into the hundreds. A 
parual list 
friction materiais (cluteh plates and 
bruke shoes). insulauion of hign- 
teraperature vessels and pipes (=.g. 1n 
ships and power stations), protegtive 
clothing {against flame. heat and 
motten metal sprashes), safety curtains, 
fire biankets. fire and smoke roof 
barriers, asbestos webbing (far door 
scals. thermal insulatton. fuse box 
linings. lamp and stove wicks). dsbestos 
tubiny {switch-box seals. heat resistam 
cable covenng). asbestos miithourd. 
compressed {ibre jowmting (in boiler 
connections. scaling materutls in inter- 
nal combusuon cagines). rubher- 
proofcd packings in hydraulic applica- 
tions, dry asbesios packings (lame 
resistant scaling strip between walls and 
catlings of hospual buildings), asbestos- 
cement pipe {for water supply. 
sewerage and drainage). asbestos 
insulating board (firc protection in 
buildings and in ships), asbestos puper 
and felts (floonng, roofing, auto- 
motive gasket maieris), asbestos-retn- 
forced thermopiusties (witer tilter 
units, door chimes, cooling lans, road 
sigas, mreralt components) (loor nles, 
spray insulation. industrial tale, paper 
making. 
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