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defect found was not related (o the appearance of Lronchitic symptoms. Prospective studies
are necicd, however, to confirm the situation regaraing these lung-function studj

Immunological action of TDI -

The major problem in any study of the effects of human exposure to TDH is the separa-
tion of its irritant trom its potentially sensitizing propertics. Some indicatiph of an immuno-
logical response has been obtained in animals (Cited it F.C.T. 1365, 3, 545) buk attempts to
demonstrate such a responsc in apparenily sensitiacd workers have filed, ofthough com-
plexes of TDI with human scrum albumin stimuiuted the lymph in these sensitizcd
individuals (ibid 1970, 8, 235). Further atlempts 1t demonstrate girculating antibodics in
human serum have been made in 55 warkess all with symptoms /uggcsung TOI sensitivity
(Taylor, Prac. R. Soc. Med. 1970, €3, 319). 1N this study, .morpplcmcm fixation mathod, a
red celi-linked antiglobulin technique and a Q‘xod tied pas ‘f cutancous anaphyvlaxis (est
in monhcy skin were used. Although 23 of the patients reac d positively in at lca,t vnc test,
correlation of resuits between the tests was i that they detected antibuuics
cither of slightly different specificity or of diffe lass, Urtil susiabie
laboratory dmgnomc tests for TDI} scnsmnnon m ‘

Cor. lusions

More information is cld
to TDI and posaibly alsosg
the TLV, reduced in ¥
Future lung-function and S AT
monitoring TD isrttis atmeggll - o MR INCkes (bid
1970, 63, 368) arwofinteriet. : S '

ASBESTOS:
Introduction -
Occupational expasuse ubestos iuy lexd to the formatian of m budics in the
lungs and 1o the development of TalFMOsis and tumours {mesotheliolliae) 4w plovea and
peritoneum (Cited in F.C.T. 1970, 8, 207), Theeaet:ological relationships bétwesr: asbastos
podics, asbestosis and fung tumours are puorly vaderstood and the preseace of sbestos
bodics in the lungs of the gencral populution compiicates \he issue still fusther. Morecever,
epidemiologicyl studies are still in their infancy und the importance of the natune, severity
and length of asbestos exposure in tumour develonment noods ¢ « be mors clearly deflned.
Improvements in the working envirorment introducey relatively recently should reduce
the occupational health hazard sign.ficantiy, alircugh the full benefits 1o be gained may be
masked for a time by the experience of past exposure,
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12 ARTICLES OF GENERAL INTEREST

Eperimental and ‘epidemiological studies

Although epidemiological studies have attached special significance to crocidolite in the
induction of mesotheliomal tumours, other forms (amosite and chrysotile) have produced
tumours in expermmental animuls, and chrysotile has been clurmed to produce tumours in
nran Ghed 1968, 6, 657 ibid 1970, 8, 20%). All three forms produced mesotheliomas when
adnunistered mtraplearatly to SPE or Standard rats in the form ol a suspension containing
20 myp dust (Wagner & Berry, 8. J. Cancer 1969, 23, $67). The percentugze inculence of
mesothiclomas was 647 for chrysotile, 397 for crocidolite, 9%, for crocidolite from which
ous had been removed hy extraction and 40 from amosite tn SPE rats and 62, 6, 64 und
317 the corresponding groups of Standard rats. In general tumour incrdence was inversely
related to survival ttmes, but the group differences were more marhed 1in SPE than in
Standard rats. Deathy from mesothelioma occurred earliest 1n the chrysoule group (353
days in Standard ratsy, followed by the groups treated with extracted crocidolite (376 days).
crocidolite (417 days) and amosite (557 days) but witer this time lag there was a rapid onset
of mesotheliomas, It was necessary to distinguish between mortality from mesotheliomas
and from natural causes and this was achicved using life table methods, but a mathematical
mode] has been tested and found sutable for analysis of experiments involving smalier
groups of animals (Berry & Wagner, ibid 1969, 23, 582). The study described above was
mitiated in 1962 and work is now in progress on several additional progects, including an
attempt to establish a dose-response relationship in rats by injecting crocidolite and chryso-
tile 1n a range of doses and a study using the inhalation route, which is more relevant to
human experience.

Fpidemiofogical studies are gradually helping to ascertain which forms of ashestos
are carcimogenic. In Australia, 15 cases of pleural mesothclioma have been reported in
workers exposed to asbestos for 6 months-30 yr (Milne, Med. J. Aust. 1969, 2, 669). Some
workers had a history of exposure to crocidolite. In an informative review, Wright (dm.
Rev. resp. s, 1969, 100, 467) cites unpublished data presented at a symposium on pneu-
moconiosis held in South Afriva in 1969, Reference is made to the inability of anthophyllite
and chrysoule to produce mesatheliomas in Finnish and Cmydum workers respectively, The
Finmsh workers exhibited asbiéstesis and 3 three- Lo fivefold increase in the incidence of
bronchial cancer, but Canadlim. ~' showed ne evidence of an increase in bronchial
cancer, Mesotheliomas hayy SN 'h\ workcn insome but not all of the crocidolite
nincs in South Africa so fafexNl M Sirikio saceptions being the crocidolite mines in
the Transvaal. Less surpeisig aveee associated wigh the chrysotile mines in this
arca. but a few mesothetion poit-the: Transvaal amosite mines have been recorded.
Vighani et al. (Medna Lar. Y fiiﬂ)-goukf find no evidence of increased cancer of the
lungs or pleura in Ralian worhers exposed 1o cheysotile, Wright (foe. ¢it) also refens
to « report indicating that chrysotde penetrates to the deep lung structures Jess readily
and s Ceared from the lung faster than ether amosite or crovidohite. Sumnung up
these eprdemiologival tindings, it would appear that crovidolite and, to 4 much lesser degree,
amosite produce mesatheliomas, while anthophyllite and chrysotile do not. In considering
some of the apparently anomalous findings, Wright (Juc. ¢it.) suggests that asbestos acts as a
cocarcinogen rather than a true carcinogen, but the justification for reaching this conclusion
on the supporting esidence must be questioned. The possible exntence of a dose: response
relationstup between severity of exposure and bronchial cancer 1s also discussed and seems

a more tenable praposition.
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o civso ol the vases of death amomg 4500 workers in i ashestos Tactory duning
Py o Newhouse tfir b oand Med. 19049, 26, 2943 Tound that the mortanty rate stited
Lo cniond He aorsn e Toar tionn the st exposare o mintures af amosite, crocidolite
dead voiosoiae Vst enee s of destis irom caneer of The Jung and picurdeven among
woirkcrsswath doss than g 2.1 period ol sefvice and rom respiratory disease i woraess with
mote proedcsged service was conhned to the iavidy-exposed groups. A retrospedive exaine-
Bation of death cettihicates, autupsy reports and histological specimens pertaining to 304
Woracts dronl an ashestos factory resedded an underestimate of mesothehomas in the
cattiiied causes vtdeath, U5 additionad cases baing discovered in 84 histologicai re-examinas
tinas, but e mcedence of bronchial cancer had not been greatly underestimated (Newhouse
& Waener, el 1909, 26, 302). Moderate to severe asbestosis was found ia all confirmed

Cases o {ung catuinon,

Asboviosdodi fornaation

Lne mechansm of formation and the actiologeal sigmiticance of wsbestos bodies have
bovin discussed carhier (Cored o F.CT 1970, 8, 209). Mare aghit has oeen thrown on the
dovciopaient of an asbestos body from an asbestos {ibre by clecironnncrosconic studies
ivolvng ativer intratrachical nstabation of satt or Larsh chrysotiic or amosite into hamsters
(Suvckie X Churg, Encer, Res. 1969, 3, 107) orintrapleural imjection ot carysotde into guinea-
pios ADw s Eaplo med Path. 1970, 12, 133). Taese and carlier studies (Cited in F.C.T.
196N, 6, 659) supgpeest that the process entaiis the coating ol the asbestos fibre with aaid
mucopolysaccharide before its phagocytosis by the wiveolar macrophages, and the subse-
guent transter into the phagosome ot haemosiderin geanules which have accumulated 1n
tow surroundimg oytoplasm. The tibre thus becomes coated with a layer. or sometimes
severad wevers, of dense granules to sarm an simmature and subsequently a matuee asbestos
bods. Fhe bodies, which are produced largely in giant celis, are linst seen about 2 wk aller
avbestos adminstration and thar aumbers increase to 2 maximum at about 6 wk. Asbestos
budies are forme 1 from tibres Jonger than S0 and the process may involve no more than
01", of all the tibres present. Davis (foce. cit.) also provides evidence suggesting that in
guined-prgs the surfuce of the acid mucopolysaccharide coat serves as a depository for the
laving dowa of calcium (n the form of apatite erystals) in the development of the tibrous
lestons, which eventually caiaity to produce plagues simdr o those seen in human ashestosis.

The sigmticance of ashestos bodies in the development o ashestosis and maagnancy
remains to be detined. Dicke & Navior (Dis. Chest 1909, 86, 122) identified ashestas bodies
m serapings of the lungs and lymph nodes tron 19 out of 100 autapsies of members of the
general population in Michigan, although the prescuce of 1sbestos fibres in the bodies was
aot contirmed. In only four of these cases were asbestos bodivs found 1n the sections of
wng tnsue, Marphological evidence of asbestos bodies in the Jungs o ashestos workers with
mesathchioma was obtained at cach of nine autopsies but asbestos bodies were not found
i aung tissue remosed from sumslar workers at thoracotomy (Milne, loe. cit). In seven of
tne mne autopsy cases, the ashestos bodies were found in routinely stivnied sections of
lung tissue. Ouo & von Fragstein (Arch, Gewerbepath. Gewerbelivg. 1969, 25, 193) observed
sporad.c needle-shuped particles in pormil and silicotic ungs and an abundance of these
narticles 1a the lungs of men with a history of asbestos eaposure. Histological simuarities
petween ashestos hodies and these needies became evident when the needles exceeded
20 win length. DitTerences in the prevalence of these needie-shaped particles in the lungs are

claimed to be of diagnostic significance.
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Ashestos haemolvsis

Chrysotile (but not crocidolite, amosite or anthophyllite) haemolyses human erythrocytes
in vitro (Cited in F.C.T. 1970, 8, 210). In a study of the mechanism of this phenomenon,
Schmtzer & Pundsack (Enrvir. Res. 1970, 3, 1) inhubited chrysotile-induced haemolysis of
sheep erythrocyies in rvitro with ethylenediamine® straacetic acid, carboxymethylcellulose
and certain polystyrene sulphonate polymers, but polyvinylpyridine-N-oxide proved less
cllective. This pattern of inhibition 1s the opposite of that obtained with silica-induced
hacmolysis, Chrysotile is considered to owe its haemolytic activity to the surface arca or
degree of apening of the fibres, The exposed surfice of chrysotile is essentially miagnesium
hydroxade, while the surface of the other forms is more like that of silica. ffurther work
showed that chreysotile heated to 1000°C still retained haemolytic activity although the
pattern of its inhubition was more like that of silica haemolysis than of haemolysis by un-
heated chrysotile. The significance of this hacmolysic action to the in tiro situation in man is,
Iike several other aspects of the asbestos problem, sull questionable,

N

A COLUMN OF MERCURY: PART II

In our last issue we considered v irious ways in which man and dogiestic animals may be
exposed to inorganic or organic mercury (Hg). It now remains for/us to look further into
the fate of this element within the animal organism and to try t¢/ relate this to its known

effects.

Brain levels of Iig

While contamination of food has been shown to be a formidable hazard under certain
conditions (Cited in F.C.T. 1971, 9, 140) inhalation is prolably still the route which offers
the greatest likelihood of intoxication. The preferential utytakc of Hg by the brain (ollowing
parcnteral administration especially via the lungs is w Il known (ibid 1967, 8, 101), but
further demonstrations of this cffect have recently been reported. Cassano et al. (J. Neuro-
paih. exp. Neurol. 1969, 28, 308) have studied the distribution of Hg in the brain tissucs of
mice and rats exposed to ®Hg-labelled vapour ata concentration of about 8 mg’m® for
6 hr diily for 10 days. Whole-body autoradiography of mice was carricd out at the end of
the experiment and at intervals up to 60 days aftgrwards. Micro-autoradiography of mouse
and rat tissues was carricd out immediately, wAd at intervals up to 50 days after the last
exposure, brain extracts being meisured for g activity for up to 120 days. The highest
Hg concentrations were found in hidney, brain and myocardium. In brain tissues, the highest
concentrations were seen in certain neurons of the cerebellum (particularly in the nucleus
dentatus neurons and Purkinje cells) ang in the spinal cord, medulla, pons and midbrain,
The general indication was that after pepetrating to the brain, inhaled Hg was preferentially
retamed in nerve cells in two forms, peobably as free Tig and bound to proteins, These two
fractions appeared to be in equilibrim, since the decay of radioactivity in them showed
paraliccourses with time,

Nordberg & Scremus (Acta pharmac. tox. 1969, 27, 269) have reported that the g
concentriation in the brains of guinea-pigs cxposed for 5 hr to rudioactive Hg vapour at a
concentration of 7 mg/m? was 3 9 times higher than that resulting from 04 mg g \g
given ntravenously as labelled mercunic nitrate, a finding in close agreement with the
results of an errhee study i mice (Cited in F.C.T. 1967, 8, 101) and of another by the saune
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