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<the astwutos industry.
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Por1arAD. MiD. J. (1966), 42, 613,

Winvarrtan recogmition of ashevonis dates from
the work of Merewether and Price ia 19)0, They
investipated 363 adhesion workers and concluded
that there was 3 pacumoconionis resulting from
asbesion inhalatron, that this condition siwortened
life. and that measures 10 diminish the atmosphene
anantration of ashesion Just would reduce the
indence of the divaee. In 191 adhenious wan
acermed as & compensatable dJdiwcave in Great
Bnain and sMepn were taken 1o reduce the nsk in
IR years later \Vyers (1949)
found *hat 1the age at death in this divorder had

increased and that tinperclubtwng had hovome more

common. e suppested that these chanpes were Jue
o 3 more chrong foem of the diwase resuiting from
improned dust contrul in the industry {ollowing the
kzrdation of 1901, Currently howenser, the number
of mw caws of ashesionia 1n Great Rntain s
icreruna, thae frequency sugseuing an incidence

rate of at kowat five per thousand of thone acCuMtions

ally exposed 1 MeVitie, 1965). Though  carlicr
reponts indwated that tuberculous was common in
ahedonis (Wyern, 1949; Gloyne, 1951; RBoneer,
Foulde and Siewmart. 195%) o appears 10 e g rare
complication at the peeent ume (Rochanan, 1948),

Within the past fow years it has hovome increas
iy apparent that eyponure (o asheston i asseiated
with 8 further hazard. This s the derelopment of
malignant discaee in the lung and wromal mem-
brancs and posubly the gastriwntestinal tract.
Thewe neoplastic complications have given nse to
much concem m seew of the wuicspread use of
awbouon oA industry, s almont ubniuitous distrie
Rawon m the mokem urhen commumity and the
fact that currem information dacs not permit the
definiion of safe kevels of evporure.

Pathoingcal swden have made an important
contnhution i hnowledge of the etfects of nbyios
expolyre and are reviewed in this paper.

Pathelagy of Adrvionin

The main ratholopcal characteristics of ashestonin
ave Been descrihed in a wenes of parers by Gloyne
(Wood snd Gloyne, 1930; Ciloyne, 1932-.13);
Wond and Gloyne, 1934; Gioyne, 1938). Our own
eerence n baned upon pethological materml from

g

- - g .-
rafi-
N

R )
..

T ]

w,.
'-0.‘- -
W L
SR

‘ Lo

2

M-mflh d ﬂu.m 0oie Wt -n -:‘Tn‘w
""“1 " 4 P"
:E | TR
Fra. 1=Ct wrtau of lung m m
Rheowin,  for W lmer
nght has m ares of m
Hdnorue,

&9 caves who had been found to have clinieal
ashenions i the London Hoxpatal. Details of each
patent are acvenuble (Hounhane, 19050

The lung (rom an uncomplicated fully<developed
cuse of awheutous in typecally small and firm with a
Jdry cut sutface. A fine noudular tlibeous can ofien e
appreciated (Fig. {3, usually nvont severe in the lomer
Pans of the lung and subpivurally »here the litwotic
ndules may Buoome comfluent. lane frequently
solid arees of Abrosis Mey devetop tn other parts of
the lung (Gough, 19652 Cystic changes maey be
found in the air speces butwoen Adcotic srcas prving
risve to w-called “hontycomd lung.” tut this is
rarely cvtenuve. Broechivtaus may alwe oovr,
and right vemiricular cardmc hypertrophy 13 a
common finding at necropey.
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Histologicafly, the badsic lesion ia a peribronchiolar
fibrosis which obliterates surrounding alveoli s it
extends outusrds from the bronchirle (Fig. 2). In
rones of solid fibrosis laminated collagen replaces
the entire parenchyma (Fig. 3). Alveolar cell
hyrerplads may be prominent in rones of severe
Abrowe, and the vessels in such sress are frequently
scierotic (1 1g. 4),

The fibrous tiswse within avbestotic fungs may
show an unusua! haemstoxyps:ia (Figs. ¥ and 4),
wd dark granules may aurround the lumiing of
mall bluod veveels in fibentic areas (Fig. £). This

material does not stain as DNA o calcium, but it -

reacts weakly for iron, and pives intense reactions
for neutral and acid mucopuly aacchaniden,

~ Asbevion fibres and bodics sre generully present
in large numhcrs and the hodics are readily detectable
o enntian eactinne (Fig. 3). They may ovvur singly

ot in clumps and may be associated with & macro= -
phage or giant<cell resction, especially when there - -
has boen recent exposure 10 asbestos. They may lie
free in the sir spaces or may be buried in and pently
obacured by scar tissue. Asbestos Rdres are usually
aumerous in cases of recent (6 « 12 months) exposere
but are diflicult to ses without special technigques
The lungs often contain much carbon, and short
sabestos fibres appear to be eapecially numerous
within csrbon aggregates, being made viible by
incineration which drives off the obscuring carbon
(Hourihane, 1963 b). The impression has been
gained that long fibres (3 20) became converted

into asbestos bodies and tend to romain in the

vicinity of the bronchiole, whereas short fibecs

(5 - 20u) are transported to hocal lympiawd apgne
gates where they remain as fibres, larpely masked
from view by carhon pigment,
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fu.. & Typcal hyaline plaque on duphragmat pleura.
The small projgectnens 3t lower kft snd the
umuth cartilaginous appesrance st upper right
are hoth comimon features.
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fu.. R Radiograph of spoviown shown in Fig. b shows
dutnibution of calium within the plagae,

Pleweal Changey

The plcura 1n g case oof ashestunia is nearly always
atnewmal.  Terminally, a pnimary Jiffuse pieural
neoplasm may desclop, (we helowm) or rarely, there
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Fii. 7—Clowe-up siew of a small plaque of va-ﬁaal .
. The combination of “Lacddh™ pro-
sections and smooth surfaces i agam clearly
shoun,

may be diffuse fibronis of both layers obliterating the
pleural cavity but without histological evidemme of
neoplasia. Howerver, hyaline plaques sre the com-
moneat pleural igions found, and were noted
oneof us (D. O'R. K.} in alt of 16 cases in which they
were specifically sought.

Hyaline pleural plaques cvour 3¢ dightly elvated,
firm, glisicning arcas of thickening, prefcrentially
affecting the parictal pleura in it Jower halves. (Figs

.6 and 7). Plaques vary fromi 10O em to L em in

diameter, and are generally of almoat cartdaginous
consisienc).  Foval caloifivation may owvur withen
the laminated. hyaline, accttutar qolfapen of which
they ane compuanad, (Fig. 1 amd such calaifiatien
may b sisible radivlogicatly. (127, of plagues
detected at mecropey had Nen sevn in radiographs
during life).

These plaques are aot newpladic and  may
reprenent reactis e AN 10 Tontnmad 2sNatn fikeg,
(Hourihang, Lewol and Richardson, 1%4) Ldentral
fesions occur in the atwenve of auhntawis although
evidence of asbeuon evpawure can pomwerally (v
found, and experience sugpests that thar incidenye
in 8 popuiation protably refhvts the eatent to whieh
8 community it expowyd to Nestin (Rluete
1960; Hounhane and vthers, 19,
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The Ashcsios Rody

The asdestos hady wae firt accurately described
t MacDonald (1927) who alwo demonstrated ite
iron conient. Gloyne (1932) studied the nature of
the bodics and concluded that they were composed
of an envelope of iron and protein wrrounding a8
contral astystos fibee, and that their presence in tung
merely indicated a previous evposure to asbesios
and did not nececaarily mean that the disease
asbcuonis was prosent. Simson and Strachan (1931)
had already shown that 90°; of a<hestos workers
had such bodes in <putum and that they might be
present after as litile as 4 months employment,

Asbestos bodies typically are elongated structures
of yellowish-brown or golden-ycllow colour which
give a poitive Perl’s reaction for iron. They may
have 8 smooth outline, but commonly show seg-
meniation and bulbous extremeties (Fig. 9). As
iMustrated by Gloyne (1932) many different shapes
may be found. Their resistance to acid (Gloyne,
1932) snd heat (Hourihane, 1965h) wnest an
inorganic composition.

The fibres lose their intrinsic bmfum when
costed, but the presence of & central asbestos fibre
aan be readily seen using phase-contrast microscopy
(Fig. 10). The atnence of 8 visiMe fidre within some
bodies suggests that the fibre silicate may be utilised
in the formation of the hady envelope, perhaps to
form iron dlicste. Gardner and Cummings (1931)
sfier producing structurce «imilar (0 asheston
bodies in vitro postulated that the coating of the
fibre contained silicate.

Devis (1964a) has studied the formation of
asbenion bodies in guines pips.  Using electron
microscony bodies were wen 1n hepin ae an agpre.
gation of dark granules (possibly ferritin) around
phagrcytoned fibres, while 2 formed body showed
similsr granules occavionally sfiernating with pele

EZBl 1001S

E;n- L.::r.ﬁ-r / ';/.J-lscv"

Fiu. 10—Fibrotic srea of lung from 3 case of svhewtouis.
The cigarshaped body in the cewies of the firld

i
2
i

Cummings, 1931; Gardner, 1942; Vorwaid, Durkan
and Praty, 1951), )
However, the suggestion of Knox snd Beattic
(1954 b) that bodies may fragment within lung snd
that the resulting small particies may be the fibro-
genic agent should be borne in mind. [t is possidle
that the type of segmeontation shown in Fig. 9 migit
be the initial stage in fragmentation, and it is cere
tainly ihe case thet tiny perticles derived fromr
uhesm boda would be mdmmhble from

osis.
In cases of substantial or heavy asbestos exposere,
typical bodics may be present within hilsr ymph

body wes fecsent

In the spicen (Swewart, Bucher and Coleman, 1931),
and probable asbestos fAdres have been found within
pleurs! aml peritoneal mesotheliomas (Hourihane,
1963 b). Their appearance in the latter site could
be due 10 penetration of gut by swallowed fibres in
sputum, as it has been shown that such penctration
may ocour in rats (Westlake, Spjut end Smith, 1945).
The specificity of the ashestor body has heen
Questioned but most reports of confusivn with
other particulate matier may be readily dismisead.
Rovleaun of eryth/ocytes and graphite partich
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Fri. 11-- Thick Quat bundics in the fung of a case nf tale
preumacnaines, The reemblance to ashentos
bodwes i clone, hut v detectadle as 3 revembe
tance. Occawonally, dructures indintingunh-
able frum clavacal ashenton hodses may he
fwnd‘”m the lungs of 3 tak worker. H. & F.

<

should. ncver kead to error with an e\perienced
microcopist.  However, similar (Fig. 1) or even
dentical bodics may be «wen in the fungs of take
worbers, butl in <uch cawes, cxamination with
cronwed  Nicole wifl uwally demonctrate large
numbers of take frapments (Fig. 12), far greater in
number and of different hape from the fitres found
in ashestos warkenn, With thic posdble exception,
sshesion hodies would appear to ke sxcific for
asdeston exporure. \Much lees reliance can he placed
upon the recognition of ashestos fikres by traditional
light microscopy, although X.ray diffraction and
porubly electron mnmw:ory permit  accurate
identification,

Incidence of Aheston Boadies In Popalation Swrveys

Necropsy studies of the prevalence of asbestos
Bodics in the lungs of urhan dwellers have shown that
they may oscur with remarkable  (requency.
Thomon, Ka«chula and McDonald (1963) reported
that about one quarter of the adult necropsy
population in Cane Town showed ashestos hodies in
tung fluid, and similar results have been aained
from surveys in Miami, Flocida (Thomson, 196%),
Pittsburgh, Penncyivanis (Cauna, Totten and Gross,
1965) and in London, (1lourihane, 1963 ). In the
majority of casey, fibronis is abuent, and sshestosin
is therefare not present (2 out of 127 cases showed
ashevtonis in the London serien.)

The bodies may be found in Auid aquvesrcd from
the cut-surface of the lungs or ia routine hatologicn!
preparations. The yield of casss with st
Bonlies rines when uactainel, histological «octions of
20 M0 u thickacss are sulstituted for the routine,
staineyd sections of § g1 thickacse (27°, of 127 caecs
thoua! hefics I8 M g unstrined preparations,
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Fig. 12- Sanwe fcld as tig The
aumber of by phmdukmdnﬂy
shown, . & F.. «. 480. Croned Necoh,

compared with 3%, of 100 cawes in stained S p
peeparations in the London 11wpital Series.

It has been stated (Thomem and others, 1963)
that the lung baswes contain the largest number of
ashestos bodies and fdres. This finding would
sene 1o explain why Mbrosis is most scvere in this
area in cawes of swbestosn, and the particular
tendency lor lung cancer to occur in the lower lobes
in this disense. The most widely used type of asheston
is chrysotile and there is experimental evidence that

it may disappear from lung and subcutancous tissue

(Gardner, 1942: Wagner and Skidmore, 1965).
1t is thercfore poasible that surveys of ung tissue for
asbestos may underestimate the incidence of ¢v.
posure to this type of dust,

Widespread asbestos contamimation of wrbea.,
communitics mey be reflected in & high incidence of -
hysline pleural plaques in the same popelation;
four and cleven per cent of the consecvtive necropey
subjects showing such plaques in 2 separate series .
in London (Hourihane and others, (968) K is -

likely that radiological surveys to assess the incidence -

of plaques would de & usefu! adjunct to post-moctem
M&shml«mdm
exposure.

Asdestot and Neeplasia-

Most reports dealing mh king cancer and
ssbestos exposure have been concerned with the
incidence of cancer at necropey in subjects with
severe (compensatable) asbestosie. In such cases
the incidence of lung cancer has ranged brtween 13
and 12.$ per cent (\lem\aher. 1988: Wyers, 1849,
Gloyne, 1931 ; Bonwr and others, 1915). Doll (198%)
found the incidence of fung cancer in Penom with
leng-continued heavy expowre to acheuten to I\ in
the region of ten times the expevtad rate. Buchanan
{1963) hac'otwened that currently over 0 por cont
of males dying with achestonia in the Unind

DOW 06036
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TARLE n
Cavtra or Lung e Asstatom ;
Fruass Pamwm o
R e o
Cave N\ Sex Age T CligyDay Hissologics! Type (o)
1R ¥ «Q ° Adeno N
e ¥ 4) - Adene W
1 1 & 0 Adune
122 F » 0 Squmen
Rl F ] ] Adane '
5 : 2 : s 77
143 aon JNosgtanthon |
14¢ F ] 0 “ ~ Adume 25w e
i8¢ F 3% 10 . Squamow TeLxs
1] F o 2 Ost-enll ke e
By
— e |
Memn of these cuses $4.6 years. e
7d0tm£smnb!ﬂhhsm. %) e
4 of 9 tumours arone in right lung (844°0) T ——
OF & total 26 rumaours In borh srves 6939, originsted e
wrthin lower lobes (compare with 244, of 866 coses . *;:;-:tﬁ ~
presented by Bryson and Spencer (1931)). . }'J%“
TABLE 2 -
Cancaa of Livo e Ansgsvoss - Lo St
Mast Parevme
Cawe No. S Age Clgy/Duy
"s M o ]
e M 4 0
124 M © $
124 M 7 b ]
120 M L 10
1 M 4) 10
» ] 6 b ]
141 M 3] ®
19 M 33 +
1%0 ] " ]
1% M - 0
182 M ” b ]
1594 M L34 »
158 M L ) | ®
19 M 0 0
163 M &6 2
138 M 20 °
Mean age of thewe cases 0.2 yours,
§ of 17 in lower fobes ($2.9%)

11 of 17 in right tung (64,7%,)

Kingdom alvo have an intrathoracic neoplaum. He
#lvo notes that “the incidence appear to b increas
ing and thet this, if true, is 8 disturbing state of
affairs expecially ae there has been in operation for

upwards of 30 ycars 8 stringent syvatcm of statutory

aaat

wime af Q‘M'm-”

Alo significant in relation 10 modern induuirial and
occupational conditions is the finding that building
imsulation workers in New York have sn incidence

. of lung cancer 6« 7 times the expected rate. Thew

workers were considered to have had relatively light
intermitted exposure 1o sbeston (Selikolf, Chury
and Hammond, 1964), : X
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The drtnbution of lung cancer avwocisted with = -
ashevtonia is unuwaal in that the kower lobe is moredor |
frequently involved than the upper lohe !M\l’“‘;
Jacob, 1946) and cur owmn espurence confleme this:: -
(1abies | and ). There it no clear indication as to
whether asherios evpunure prodisposes (0 ey -
perticular type of lung cancer. Our impression

haved on pervonal ewperience and informal dise
cuvuen with athers is that adcmxarcinoma occurs
with uncypested frequancy.

Recently evidence has heen rapidly accumulating
that asbevos may he @ major factor in the sctiology
of diffine meothelioma, an uncommon tumour
which is believed to arive from the lining cells
(mesothelium) of the seronal cavitien.  These
tumours show a striking tendency to spread
aensisely over the affected seroal membrane
(Fig. 13). They infiltrare adjacent Lssues and free
qQuently metasiadise to regional lymph nodes and less
frequently 10 more distant sitex. Accurate diagnosin
of this tumour during life must usually be besed on
biopsy and the criteria have recently been reviewed
(Hourihane, 1963d; McCaughey, 1963), Differenti-
stion {rom metastatic carcinoma may be difficult,
These tumours are often aswciated with an effusion
and cytological cvamination of the fluid by an
ewperienced obsener may  permit confident
entification of the tumour. The peresence of
hyaturonic acid in the luid may alwo be 8 helplul
pointer to likely cases.

Groups of diffuc mewtheliomas of the pleura
and peritoncum aswociated with asheaton evxposure
have now been reported from South Afrca (\Wagner,
Slegge and Marchand, 1960), Germany (Konig,
19607, the United Kingdom (Hourihane, 1964:
Ouen, 1964; Eimes, McCaughcy and Wade, 1943)
and the United States (Selikoff, Churg amd
Hammond, 1965). In many of these cases expowre
hes been fight and frequently not associated with
puimonary fibrosis. Although diffuse mesothelioma
hes accounied for only & small gwoportion of
recorded intrathoracic acoplaune in cawes of
ossbesionis the evperience of one of us (D, O'R H.)
ot the London 1{ospital would sugecet that it may be
common. Thus among 4) deaths in maie asbostous
patients 17 had diffuee mesothelionas (8 pleural,
9 periloneal), as oppowed 10 17 with lung cancer;
while in 26 deaths in female achentosis patients,
9 had diffuse mesatheliomas (1 pleural, 8 peritoneal),
and 10 hed lung cancer. The interval hetween the
firs evposure to sshenton and the development of
mesothefioma had usually tven at feast 20« 30 year,

Tabie I gives the details of astasion enpoure in
thowe cavee in & 103l «erics of 76 patients with
ashesionis where data were available, 1t can e «con
that the time from first Anawn evperare (o death i
fairly comtam sround X0 years, for each ot and
foe each majow Jiagnosis. This is surpricing in view

" having any knowledge of abseston

. - . cunnEelE e aTSe - = S

HOURIHANI. asn McCAUGHEY: Parholagy of Adesionis ..

incidence of diffuse mesotheliomas s 03°0
most subdjfects with this tumour have smell amounts
of ssbevton in the lung, with no more thea 10°,

exspomre (ohien
nomeinduurial). In classical awbestonn, with larpe
Md’Mhm\“‘lm of

unreelected accromy sulyests in the ame hempatal
It s powide that 3 doe-rpwnw Rlationdh;:
might eviat here alwo, as Kacy, Dl am! TGN (o,

Although evidemye from South Afiwa woule
sugpest that dlue ashenton (envidohited e particularly
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TARLE 3
Ditans . Admaion Fxponvmt awd SURvIvaL v Asrstonn
Lau Faponare First Faponure
Adnnton FPapanare o l\::: @ Desth Age ot Neath
Coavee of DNeath 1 Averape 18 seary) ({Arerage m years) (Aserage i year) (Average)
Mairs R A

Lung Canver %.? 150 325 92
td cawend (12 cawn) (11 enpv) (17 caen)

Meutheluwna ) 144 p L 17 )
Y caend (7 conse) (12 even) (17 oy

Heart Faiture - 149 %) )
(3 cowv) (3 anrnd €7 caand

FivaLre

Lung Cancer 4.2 b %} 32 3.9
e Paey . 9 caen) 9 caes) (10 covend

Mesnthelioma 8.1 132 Mo 28
(4 caven) (4 cams) (4 caves) 9 ooy,

Heant Failure . pef »%3 2.8
(4 cast) (6 casen) 6 o)

Rotk Stus -

Alive and Welt 428 b X 28 578
(5 o) (4 casn) (3 o) 7 coonv)

Hean Failure L X 210 M
(1 cavev) (Taw) (9 omev) (13 casesi

likely to produce diffuse mewothelioma (\Wagner and
others, 1960), not enowgh evidence is available on a
world-wide basis 10 aswese the relative carcinogenicity
of the main types of asbeston in this respect or in the
production of lung cancer. FExpcrimental evidence

(Wagner, 1965) howerer, would supgest that meses .

thelis] tumours can be readily induced by intra.
pleural inoculation of any of the three main types of
sdestos  (Cheysotile, crocidolite or  amoaite)
Harington (1963) and tiarington and Roe (1969)
heve reviewed the chemistry of asbestos and the
ponitis mechanium of carcinogencsls.

The sunvey of Inulation workers by Selikoff and
others (1964) hes produced evidence of & ponible
connection between gastro-intestinal malignancy
and exposure to asbestos dust.

Diccundon
The present century has witnevwed an enormous

expanaion in the use of asheatos by indusiry for o
wide range of products. Current wewld production
s estimated at over I million tone, (Hendry, 1963)
and becavewe of ihe widcvypread use by the building

i
i’l

industry in perticular thic cirtuslly indestruct:
material has become widely distributed. ARho
some of the hazards of occupational evpouwarg
asbestos have been apparent for many yeats :
sctive measures have been taken to reduce indust
exposure it {s clear that in spite of a few tncours;
reports (Knox and others, 1968) the meesures ta
in peneral have been far from effective in elimina:
asbestonls or lung cancer. The report of the Mini
of Peruions and National Insurence for the )
1964 MMMIMNMW‘::OQ
reteiving compenaation yeuu
fecognition of a close amocia
axposure and ¢iffuse mesotheli
the and peritoncum and the fict tha
cases of this tumour exposure has been sli
emphasises that even low levels of exposure car
be considered tafe. In this light it is disturbing
low-grade environmental expowure appesn to
common in several parts of the world.
It munt alw be remembered in relation to
neoplastic complications of asheaton exposure
the interval between first expowre and the deve

i

£
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ment of lung or pleural cuncer is usually ar fenst
N years and espovially in the case of diffuse mews
theinma may A 3s much as .00 yearn The
ugnitivance of preent lesels of expnure nuy et
Poovne  apparent therefire for at feast everal

Jovades.

The quustion of compenaation in cases with the
meoplansie syuelae of ashestins tanes 3 difficult
peoblkem. The Pacunwcnntoss Medial Pancls in
Curcat Rritain acvent lung cancer 3¢ a8 wyuels of
pheionen and  therefore compenaatable.  What
howcver can he reparded as 8 signficant degree of
aheutonin in this Tevpent * Both of us have wen many
s of bronchopenic carinoma  with gdhatos
bodees in the fung, In some of thewe there nat no
obvious pulmonary fibrosis, in others only dight
fitvonis which might not necevarndy have heen due
10 ashestos. The question ic complicated not only
™ the high incrdence of hronchagenic carcinama
in the community oncrafly byt b the existence of
other acticiopical factors, notably smoking, n view
of the high (over M) inciderve of awbestos
evposure in cawet of diffuse mewothelioma and the
relative rarity of thewe tumours there ic clearly a
much stronper case for regarding slight asheston
cnntamination of the luag as vignificant w hen associ.
ated with this tumour in cither the pleura of peri.
toneum. {t is worth emphasising that some subjeets
with mesothelioma amd asheos badics give no
history of industrial expocure to astostos, and appear
to have contracted a fatal diceaw through residence
tn an urhan community.,

1t has been sugpested in this paper that the
incidence of mesatheliomas and posibly lung
cancer abo, is affected by the dose of asbeston
introduced to the hady, and conscyuently that a
“«afe™ level of exposure might be achiesad. What
this level is one cannot «ay, but it 14 clear that
informstion on this point is urpenatly required, both
from indusinial ang epidemiological pounes of view,
[

The mevhanism or muchanisme whereby asheston
damapes tissues hase not yet boen clearly established.
Mechanical and chemical factors have bheen imph.
cated in the production of fibronic  Neoplasia in the
fung and pewdibly alse in the swerinal membranes
cogld be 8 direct complicatin of this fidrosis,
Hownever, it has foen shown that carvinegenes aceur
10 acheston. Theee inclinde aatural and contamnar.
ing i, iron, nichel and cheonvum (Harmgton and
Rog, 19680 Turther nmvestigation of thee subyevt
combined with studics of cancer fatee asuwiated
with pure expunure tov indivndo b e of gehesiom
are obnacusly of preat ampotianee i devivng
effovtine «afety eepulations for the treatnwnt amd
hamdling of this mrteroal
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