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Abstract—Many observers have reporied that asbestos bodies are present in the lungs of
towp dwellers who have had no industrial exposure 10 asbestos, suggesting that asbestos may

cari, w.u - be a normal cootamigant of the urban atmosphere. The air of several cities—London, Reading,
- Rochdale, Bochum, Disseldorf, Prague, Pilsen, Johanpesburg and Reykjavik—-has been
o B samipled using oillipore filters. The samples were translerred to carboa film oo a grid and they

were examined by electron microscopy. Asbestos fibres were found ip saraples from every town.

.. '1 They were mostly present as single fibrils but soroe were in agglomerates that contained many
. Sbees.

J Aspestos fibres that bave been inhaled often become coated in the human lung with
) a material that is largely ferroprotein, giving characteristic structures called asbestos
bodies. Some other fibrous materials may also become coated to give pscudo asbestos
bodies. CAUNA, ToTTEN and Gross (1965) found asbestos bodies in 41 per cent of
lung smears taken from 100 autopsies of adults who had bad no known connection
: with the asbestos industry. THOMSON and GRAVEs (1966) examined lung smears ob-
" tained at SO0 autopsies in Cape Town and 500 in Miami, Florida. The results were
similar in the two cilies, specimens from 30 per cent of the males and 20 per cent of the
females showing asbestos bodies. Some 15 per cent of the positive cases bad very
' ‘ many asbestos bodies and it was considered that these had been exposed to an in-
s dustrial risk. In 85 per cent of the positive cases there were few bodies and there were
o no associated pulmopary changes. ’
. Ason.vet and THURLBECK (1966) in Montreal found asbestos bodies in 48 of 100
- 4 random necropsies. They also found pseudo asbestos bodies but believed they could
; 4 differentiate between bodies produced from asbestos and those from other sources.
Ronsr1s (1967) found asbestos bodies in fung smears from 23 of 100 consecutive
hospital necropsies in Glasgow, Scotland, near an industrial area where shipbuiiding
is an important industry, GHezz1, MoLTENa and Puccern (1967) found asbestos .-
bodies in 51 ot of 100 random subjects who died in Milan. WessTER (1965) reported
asbestos bodies in the lungs of 47 per cent of a group of paticots who had bad no .- -
direct conmexion with the asbestos industry. Tamersraw (1968) found asbestos -
bodies in 41 per cent of the lung smears he examined, and POLLIACK and SACKS (1968)
in 26 per cent of 100 consecutive adult autopsies in Jerusalem.

PENMAN and THOMSON (1970) obtained similar results in Dunedin, a town in New
2caland without heavy industries. They showed that the number of asbestos bodies
found in a lung was related to the method of examination; presumably most fungs
contain asbestos bodies. Ap examination (UM, 1971) of histological slides kept in the

_ Central Histological Laboratory of the Archway Hospitsl, London, suggested that
the number of asbestos bodies in lungs is increasing; whea 100 lung sections cut from
blocks made in each of the years 1936, 1946, 1956 and 1966 were examined, asbestos
bodies were found in 0, 3, 14 and 20 per cent respectively.

- In France, BIGNON et al. (1970) found structures similar to asbestos bodies in tissue

from every lung examined. In general, there were more such structures in the Jungs of
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persons who bad lived in Paris or pear to 3 large factory manufacturing brake linings
in which asbestos is used.

The asbestos bodies in the lupgs of persons not normally handling asbestos are
presumably derived from fibres present in the urban atmosphere but the widespread
reports suggest that most atmospheres are contaminated. We obtained samples of
dust from the air of several cities by drawing about 50 1. of air through a millipore
filter (type VF) by means of an Austin diaphragm pump. The filters were used face
downwards to prevent large particles from settling on the membrane. The specimens
were transferred to grids by forming a carbon deposit about 200 A thick over the dust,
vransferring small pieces (1'5 x 1-5 mm) cut from the filter onto the grids, carbon -
downwards, then dissolving the filter away with acetone. The dust was left on the
carbon membrane on the grid. A careful search of these specimens was made with the
elsctron microscope. Blank millipore filters treated in the sapic way were examined
to ensure that the filters themselves were not contaminated.

The sampling points chosen were well above street level and, so far as could be
sscertained, away from any direct soutce of contamination. In London samples were
taken from the top of a five-storey building, in Reading from the top of & two-storey.
building situated in a park and also inside the building. Sampling positions well above
street level were also chosen in Rocbdale, England, in Bochum and Disseldorf in
Germany, in Prague and Pilsen in Czechoslovakis, in Jobannesburg, South Aftica, -
and ip Reykjavik, Yeeland. Oaly Rochdake, which-has the largest asbestos textile
factory in Europe, can be regarded as having an important asbestos industry. -

A careful search of some of the grids revealed no true fibres, but on other grids™
there were fibres or agglomerates of fibres. It was seldom that more than one or two'
windows of a grid revealed fibres. Usually the fibres were siogle, but occasionally
rge agglomerates were observed. Some appcarcd to be coated wuh soot or other -

maferial. Fibres were present in the specimens from every sampling point but no~*>-1

fibre was found on any blank filter. ~
Chrysotile is the most widely used variety of asbestos. The chrysotile crystal has &~
characteristic appearance in the clectron microscope. The lattice is in the form of a-
tube that may be bollow or filled with amorphous material and the ultimate fibril bas
8 diameter of about 0-03-0-06 puu. Electron difiraction studies made on some fibres~
baving this appearance confirmed that they were in fact chrysotile asbestos. Other’
fibres were identified as amphibole asbestos. Amphibole asbestos was identified in the;
air of Bochum and Jobannesburg. - b
Compared with other contaminants the amount of asbestos is very small. A part of
8 grid as scen jn the electron microscope is shows in Fi0. 1. Maay similar fields con-"-
tain bo fibres. There appears to be no way in which the concentration of fibses can’
be expressed satisfactorily. RiIckArDs and Bapamn (1971) found chrysotile asbestos.
in tbe air of Rochdale and attempted to estimate the mass conceotration by an X-ray .
technique based on the measurement of the integrated area under the (002) peak.
They were able to deternmine only the upper limit which was 100 xg of chrysotile
m~* of air. GADSDEN, PARKER and SmiTH {1970) describad an infra-red technique for
the measurement of the mass concentration of asbestos dust in air but they found the -
concentration too low for the application of their method even in a car park with a
foundation of asbestos waste and a tip used for dumping asbestos waste. They did .
however, detect fibres on their sillipore filters by electron microscopy. .
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Fc. 1. Particulate matter filtered from London air.
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Fi1c. 2. A single fibre, probably an ultimate fibril of chrysotile, filtered from the zir of Dissel-
dorf. Most fibres appear 1o be contaminated with soot and tar 3o that definition is poor, but
the central core and fine structure is visible.

(Focing p. 482)
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Fic. 5. An sgglomerate of fibres collectcd on  filter at the top ol building in London. .
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Asbestos Fibres in the Air of Towns

Most of the asbestos found in our millipore filter samples was present as single
fibres or as ultimate £brils (Fics. 2 and 3). These could be estimated by counting
except that some were obliterated by other contaminants. There were, bowever, some
complex agglomerates (FiGs. 4 and 5) and it is impossible to decide in any meaningful
way how many particles such masses repeesent. Such a mass tends to break up when
the filter is extracted with acetone and there are far more fibres near an agglomerate
thao in the rest of the sample. Agglomerates might also break up when meeting surface

active substances in the lung.

These observations are offered as an indication that asbestos is a contaminaot in
the air of cities and 2s ap explanation of the asbestos bodies that have been found in
the lungs of persons not industrially exposed to esbestos. The conceniration of fibres
is small and there is no indication whether the fibres are pathologically significant.

Asbestos fibres are removed from the Jung by a mechapism (BotHaM and HolT,
1963) that involves tbe production and eventual fragmentation of asbestos bodies.

Evidence from animal experiments suggests that once 8 fibre is coated it is po -

Jonger pathogenic but that the uncoated fibres produce the pathological effects. Since
the rate of coating depends on the pature of the fibre, chrysotile {and glass) fibres
being coated more quickly than crocidolite and amosite, fibres of the amphiboles are

. potentially ore dangerous. Asbestos fibres in the lung are coated in the cytoplasm of

macropbages end giant cells, but if several fibres are retained by the same cell only
ope is usually coated. Morecover, the number of macrophages in av area of lung is
Yimited. Thus, while low concentrations of isolated fibres are likely to have minimal

pethological significance, a high local concentration produced by the break up of an

agglomerate of fibres, might represent a potential risk.

Acknowledgements—The suthors are indebied to Dr. Frreomcus (Disseidorl), Mr. R, RENDALL
(Johannesburg), Miss THI008I0RG THORDADOTTER (Reykijavik) and Mr. J. Mc K. Evinon (London)
who provided milhpore filter umplm. md to Pmrusor J Tannotr (Prague) who prmnded facilities
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666 Duscussion

AUTHOR'S REPLY

Manars the large intradiurnal variation in turbidity 1 reported (RANDrRRoN, 19721 has not been
normally obscrved heesuse, in the United States, wrbidiny observanans are frequently collected only
two of three times daily (Frowens er afl., 1969), at local noon and Y h tefore and after bl poon,
weather permitimy.

1 bebeve that L, Bullrich misinterpreted my secand possible explanation for the strong intradiurnal
variation in turhidity, The selenium photocell in the sunphotometer is sensitine from 0-3 10 0 68 ¢ snd
the wavelcogth of mavimum intensity of solar radiation shifte tomard 007 4 as the air nuss value
increases (Moon, 19101, Therchy, the idea was that propottionetely more sobar radiation meght be
sensed by the sunphotomcter near 0-7 4 rather than at 0% . for = S Yam e 1, conlaining data
provided hy Frowgus (1972), suppons this contention: however, | woull like m point aut that
Tlowers has tecently shown that this contribution is quite small and docsn's appear to eaplain the
obscrved intradiurnal varsation in turbidny.
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Dr. Bullrich has offered forward scatier as another possible explanation for this intradiurnal
variation. Yo my knowledpe, there are no Quantitative data avaitable 1 permit an evaluation of the
contribution of forward scatter (o Jocal turbidity. A noteworthy study by HiLhukt (1941) showed
that forward scatier can be greatly incrcased by the presence of dust and haze particies in the atmos-
phere. 1 cortainly agree that forward scatter might cxplain a8 significant portion of the intradiurnal
variation in turbidity § otwerved, using two Yolz sunphotometers. If further study does eaplain forward
scatter as the primary culpril, then it should be accounted for in the obwervations.

Air Rescarches Laboratory,
Las i.’qax, Nevada 89114, U.S.A.

D. RanDERSON
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HoLr ano voum An unduly m.-ma ; the potential fot quantitating the nbcstoé content of * 3

city ait, Other studics have shown Tha measurement con provide very uscful data concerning
asbestos air pollution, even serving as o bms for the implementation of abatenient pmcedum

* P F, HoLt and D. K. Youno (191)). Atmospheric Encironment 7, 481-~483, o
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. Discussion’ 667

1. Ashestos badies arc only the tip of the iccherg, representing only the Iargest fibres (including
‘ materials ofher than asheses), visible by optical microscopy, but muscing fibres helow the limit of |
. resolution of the methed, Rather, ashestos fihres and fibrils can be directly sought by UM in lungs of .
city dwellers--and, when they are, found far mote frequentlv than coated badics (LasGer ef ol.,

)
i 1921 Paowry e al., 1'°70). Moreover thete peed not be the insccurily coneeening the nature of the
l achestos tuuly core (3 ararr ef al,, 19710, As Holt and Young note, iy |.M chrysatile asixsion has o
! unique appeiarance. Woe know what we are seving, 7
) 2. The authary ceem esigned 1o being uithle 1o satslactonty exprecc the concentration of ashesins
, Olrres in au. Adnuticdly, this cannot be done with (ine precissen, hut tather sefuabbe and 1 peolucible
. c~tmates can he made. (Duplicate analysis af samples 10 oot Faariiny indcate a lictos of 1w or
. thiee s pocable.) The technigues they quote (Neray dolractiom and safrated spectrmtictrs ) are too
' insensitive for the purpeses. On the other Land, mass concenirations 2an ke calewlated fiom number
and swze of fibeils, and the density of cheysotde (Nictorsos e al . 19711 In the United Staes for
cxample, our carly results showed the follwwing concentrations 10 be found in the air of New York
(Scuekors et al., 1972; Seuikurr ef ol., 1968).
'l s
:
! Tasrs 1. CHRYSOTILE CONTENT OF AMNENT
AR IN NLY.C. PRELIMINARY RESULTS
Asbestos air kevel
Sample locations in10°%gm-¢
| Manhattan 25-60
: lironx 2528
! Brooklyn 19-22
: Quocns 18-29
! Staten island 11 p
!
! Additionally, specific sources of asbestos air pollution were defincd from sampling near construction
sites,
.. e e WLt 3 g »5‘_;':.:./3". DR RN IARRY .
Taste 2. Cirvionie conNtTeNT of N.Y.C. am N
WVICINITY OF SPRAY FIRFPROOFING WITH  ASDESTOS- N
) CONTAINING MATERIALS
& YAl -".'4"..‘?"":7:."
Asbestos level in
- Site 10°° g m-?
‘ LN Lf: "‘.:. o e
1 (downwind from source) 45-180
zustfmg_;ourm),,_- J3-30 ;

4 (downwind Trom sodroe)
$ (upwind from source)

il 3 Q )
49 U.S. cities and have found asbustas to he present in all. : : B
1. 1t is difliculs 10 comment upon the rekevance of cumparative technigues, in the sbsence of detailed
description. Sanw reservations might be lified with slterations in method<. For example, weic grids
scanncd visually or were photogrophs madc and fibrils counted {the laticr f5 niuch more sensitive. We

o, iundoreitiona{g concontrations byas much as 30 per £ont). 54
L R N T
WENIA,

S Vet R S SO 4 DR St LB
It i evident that 8 geod deal is now known of sshestos pir pollution and coneequent, lung
contanunation by the ubiguitous fibrils. What has aot yot heen decipheied, as I.Iull amnd Yosng
w correctly state, is the disease potential of such pencral community ashestos air pollution, Cancer misy

occur with occupationsl asbesios cxposure, with that aswwiicd with neighborhood pollution
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< ! 658 Di:cuuion

ahout asbestos works of in households of asbhestos warkers, but these are presumably heavier expesurey
than we now observe in the gencral envisonmenl, and the cffcct of general asbestos air pulluuon
femains 1o b defined {SeLikory ef al., 1972; SLUKOFF ¢f al.. 196K).

W. J. Nicviot son
A, M. Lancer
L 1. Seukors

. . Encuronmental Sciences Lahoratory,
Alount Sinai School of Medicine,
The City Uttiversity, New Yok,

e N.Y. 10029, U.S.4.
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: AN ek m«% AUTHORS‘ REPLY:;

Qunmnhvt rv:sum for the conccmrahon ‘of ubcslot in Ncu. Yorl Cnly are valuahle and a rcprod
cibility indicated by a diffcrence of only (wo or three times is impressive. Valucs for the 49 ather cities
will be of great interest.

The ditference shuwn by these figures between concentrations of asbestos fibres near 10 a paint al
which ashestos wus being sprayed and the concentrations found an the general atmosphere was litlle
morc than the difference between duplicste samples estimated in (he laboratory, except when the ;. -
umpling was carvied out iminedia mﬂm there b widcapread 3 5
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: : The neighbourhood harard has again been cmphnmd in & report given by W. Bouché at the moet- in rats wit
i »e Ing of thc International Socictics for Hygicae, Preventive and Soclal Medicine, 1972. The report showcd' oo A0 ek
W@ ?F‘ lhal.o(lhc 196 paticnts with mesothelioma uponed‘ln 1he city of Hamburg, $3-had no known™'x3 yummr;-&,
PRt v‘\ ndustral éaposiine 16 asbestos dut had fived in the neighbourhood of asbestos lactories. This indi- University
calcs the importance of indcpendent surveys of the type carricd out by Sclikoll and his collaborators. Berkshire.

The abject of our investigation was oaly to Jetermine whether ashestos fibres are present in the
oatmosphere of towns where (hcre k no atbeuo& (nduury The nsult wu pounve in mty case.
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“University of Reoding,™
Berkshire.

’vlih w}:‘leh 'sbu(os nbm noYéd ¢ 'lnﬁumnn nﬁ"they pmco
bt rasite w g I3
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Discussion 669
C i exposires . evidence that it is more common in citics than in rurat environments. They do not review the evidence
stus air pollution - which has heen published which suggests that certain forms of athecton are relatively harmless. They

] do not inform the reader what they consider 10 be the source of the asbestos in the urhan atinesphere:
| is it from brake linings or construction inaterials, for example? 1 would e grateful if the authors
W. J. Nicting son peinted up the natare of the risk 10 which they allude and stress, if powhlc ways of distinguishing
A. M. Lancir between more hirmful and less harmful asbesios fibres.
1. J. Stuorr
i Veterans Administration Hospital, RouGer S. MnowrLt
1058 Clermant Sireet,
Dencer, Colorude 80220, U.S.A.
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‘ng~ of persons in T ur. snurct of the ashesios fibres in urban air is still o matier of speculation, Some 3 million tons of
: the material are mined annually and ashestos has very many industrial apphications so some penceal
1 of asbestos body * contamination of the air seems certaun. Chrysotile is used in brake linings and brake linings ate heug
' constantly disintegrated. However, the heat gencrated when brakes are applicd would alier the
a New York City. appearance of the chrysatile fibre in the clectron microscope, Some fibrils in our samples appear to
and Brary W, T.). ¢ have been heated but most of the chysotile fibrils we obscrved did not have this appearance and are
L ' more likcly to have been derived from building material. Photographs by Luscry, Hakxiks snd

wwhestos in tissucs. O'KELLy (1971) iliusirate the production of dust from building materials,

¥ Suarimo H. A.) The individual fibrils scen in our samples probakly have no pathological significance hut the
sppcarance of large agplomerates in random samples is less reassuring. Fhey suggest the possible
eaistence of focalized sources where the contamation may be apprecanie.

Perbaps the mnst disconceriing aspect of reports on the incidence of univsionis and related discascs,
and pasticularly mesothelioma, i the frequency with which a “neighbourhaad haszand™ or “endemic
asbesioyis™ is mentioned, disease occurring in apparently innocent occupations of in members of an

{
n. Arch. Environ, i
i ashestos worker's family. Examples that may be quolcd are workers near laggers in Glasgow (Goro
!
{

nal cavironmental

and CUTIIILRT, 19061, villagers ncar an asbestos mine in Ntaly (ViGLiang, 1969, Cinland (Kivit.uoto,

| 1960) and South Africa (WAUNER, 1959; SELIKOFF, 1963),in carpenters (FLEvcuex, 1971) and persons
hle and a reprodu- not occupationally exposed to asbestos in London (Ntwrouse and THomrson, 1965) und Hamburg o5 K
the 49 other cities (DALOULIN, DataErT and HiInzZ, 1970).
. The cfiects of a‘sheslo's'cmay be due, in part, to l:\e mocr:hology oLthc fibres but, bcca:rsc it is more
. Seae 4o peadily removed from the cespiratory part of the Jung, chrysotile the conimoncst form nbelloc Tan.
! mﬂf 5 Probabdly the kait harnlul (Botran and Hout, 1971a). Submicron glass fibce is also removed A‘%

um’m rate 1o chrysotile (Borianm and HoLt, 1971b). Chrysotile can te readily distinguished rm
other varictics of asbeston with the electron m )

Gross fibrosis is probably produced only by very high concentrations of ashestos hut the amount
H necded to produce 3 carcinoma is not known. STANION and WkeNcH (1972) produced mesothelioma
l in rats with amosile, crovidolite and chrysotile.
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! SRR NS “~ BorHam S. K. and HoLr P. F. (1971b) Devclopmcnl of asbestod bodics 00 umodte. chrywl'le and A

crocidolite fihres in guinca-pig lungs. J. Park. 108, 159-167,
DarLouieN P., Dassext A, F. end Hinz 1. (1970) The cpidemiology of plcuul muolhcbomn A
preliminary report on 119 cascs from the Hamburg area. Gernt. Mcd. Moa. 18 (2) 89-95.
FuLerGitsa D, E. (1971) Ashestos-related chest discase in joiners. Proe, R, Soc. Med., 64, (8) 8)7-8,
C. and Clrmww J (1966) Asbestos—A hazard to the communily. Pub. Healih B0 (6) 261-70. ~. Py

.S lhnm? C-. and O'KRiyY F. ).
lpoltnll.‘ll h:\urd Ann. Occup. Hyg. 14, 285252,
. Nm soue M. L. snd TuomesoN #H. (1963) Mesolhchmm of pleura and penton m following capo-
T ibestos in London’.m Br. 4. Indust, Mcod. 32 (4) 261-9. .
p ~‘HMNO$ N %WOW 3, 11968) Asbestos exposure, smoking and noopmh u\g‘p
“Am. Med. Az, 204 (3) 106127790 Ax Theay B
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