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ASBESTOS AND HEALTH IN 1969.*

GEQRGE W. WRIGHT

Although & group of materials referred to
geoerically by the term “asbestos” have been
known and used, to a small extent, far back in
antiquity, widespread and sbundant use of
these fibers did not begin uptil the last quarter
of the nineteenth century, with further augmen-
1ation of production during the first half of the
twentieth century. There are six distinet varicties
of asbestiform fibrous minerals. Among some of
there, there are striking differences in chemical
and physical ecomposition (1). Most commonly
produced is chrysotile, 3 member of the ser-
pentine family. The amphiboles are subdivided
mnto crocidolite (blue asbestos), amosite, an-
thophyllite, tremolite, and actinolite. Al are
silicates, crystalline in nature, and characteris-
ueally are divisible into very small fbrils.
Chrysotile and antbophyllite contain much
lirger amounts of magnesium than either
rrocidolite or amosite, and the last two contain
much more iron than the others. The crystalline
“meture and surface properties, which may be
{ importance in the biologic reaction, are also
“rikingly different among the varieties of
abestos (1). In view of the great variation of
shemical and physical properties, it is most un-
<afe to predict that the biologic reactions of one
variety of asbestos will be mimicked by another
m terms of either actual consequences of mech-
anisms. To interpret the biologic actions of

'From the Department of Medicine, St. Luke's
Hostutal, Cleveland. Ohio.

*Prewented before the Medical Semion, as part
d Section 34, at the annual meeting of the Ameri-
;ﬂlz-'ona’c Society, Miam: Beach, Florids, May

Avzuican Revizw or Resriratory Discase. Voruur 100, 1969

asbestos, it is imperative that the character of
the exposure in terms of concentration, sise, and
types of fibers be known. This sort of data is
scant or often nonexistent at present with
respect to exposure of humans.

Pulmonary fbrosis: In 1907, Murray (2) re-
ported the first cases of diffuse pulmonary
fibrosis discovered among & group of persons
who had experienced substantial and prolonged
exposure to respirablegised asbestiform fibers.
Subsequently, the term “asbestosis” was applied
to this reaction. Traditionsally, asbestosis has
connoted this kind of reaction and its sequelae
with regard to altered pulmonary and cardio-
vascular function. Recently, the term has been
corrupted to include such manifestations as
pleural thickening, pleural plaques, and even the
simple presence of ferruginous bodies. Resolution

of the use of the word asbestosis must be ob-

tsined to bring clarity to scientific reporting.

Murray's report revealed the paradox of a life-
saving agent possessing the capacity for buman
harm. At first, the conditions under which this
biologic reaction came about seemed to be re-
stricted to those crested during fabrication,
conditions limited to textile manufacturing as
that time. Jo 1930, Merewether and Price (3)
demonstrated that asbestosis posed a major
threat to the health of workers in the asbestos
textile trade. It is now known that in any of the
several trades in which persons experience pro-
longed exposure to a high concentration of
respirable-sized asbestiform fiber, it is probable
that sofne of them ultimately will develop
pulmonary fibrosis.

In response to the report of Merewether and
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workers wing ssbestos in mining and milling mudmuﬂum‘

and epecially in factory settings has not been as l-.nbpmmluphghn
good as it might etberwise have bemn. s Bee
Until quite recently, the threshold Hmit peevention aad ultimate sbolit

sod Dreesen (4) m 1999 has served as a guide. 3
Data eotirely aderruate for the purpose were not Lyseh
availabie in 1939, and it has taken yoary to recog~  cuneer-in 2 pationts

sise this insdequaey and to obtain the informn= oucll 19%7 thet: the :
tion wpom whicly to bese & more meaningfel TLV.  biglogie inSusmce of asbestes 82
Fortenataly, cue of the major neery of ashester pyiged when Merewsther

in the produetion of textiles and textile prodects  bronehogenic cancer

bestiforma Sbers suggusted tentatively by Sayers  bestes fiber.
and

has pursesd for many years 8 program of @  of persons who hed asbestosie arieligh

vircomental and population mooitoring that ployment in the textile trade. Eightcy

Pow provids & more up-to-date experiense

(8 6). Thase studies demonstrate that poime- of tea times the expested rate

nary fidbrosis can be minimised when adequate gxposed for at lesst 20

protective meagures are inetituted, and that the  betwesn-1922 and 1963,

concentrstion of aitborne fibers must be the onfirmed In the textide

focal point of attention even though the tech- Enterline and Kendriek

ndacdlgehmihrh;mgbeuv.m and El-Attar (18). Af

and expsnsive. The U, 8. Public Health Servies,  co.workers: (16) reported a

which began extensive studies into the problems chogenie cancer eight

of tsbastos and bmhh in 1961’ together with o croap of inswlition
ya

wsbestos producers and manufscturers in the  more thas 20
UR. and Canads are at (his time examiming portion.of their time
pew insulstion that

*Crulley, L. J.: Persoasal communication.
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e of trjorts smgrets that aslrwtform (il ers
jiar 3 undrtermined role in the augmented
rpmary of bromrlugrnie cancer in rome cates
sowe of workers, [n nooe of thewe categoriew,
et of, has there Leen a fall expwitivn of other
detanrm whirh corsit with ashedton in the
s irmment and to which the worker has Lren
gwed (S, 6, 17, 1R). It s pomsible, therefore,
that rorsitimg motetinls powesimg oareino-
crwe potentinl might Le implicated. It would bLe
jenient to explore this posibility thoroughly
lofre secepting asbrotos per sc as the esrei-
reqraie {arver,

In asbreten textile mills, the exposure mvohw

jrmarily two varieties of ashewtos, chrysotile amd
evewinlite. In some factories, ol has been
yafied to the fibery Lefore Sinal processing.
\Yervoree, 8 the procems of “opeming™ the
shers, & stromg poseibiiity exirts that traces
o metsls known to have ecarcinogemie in-
fowmrer may have been added to the Sbers
a2y,
" lasdation wockers Mave been exposed not
wiy to chrysotile i amosite but alse, espe-
ally in shipyards, ¢ <. <cidolite. The mature
ol theit work, as the: 1 inove old nwulation and
apply pew im various placer, exposss these
snrkers (o many nonatbestos subrtances, some
of which may he Aydrocarbons adeotbed onto
the asbrstun fiber. The cxposure history of in-
btive workers is seriously heking as to specific
dtails of all of the materials that they may
hare inhaled in addition to asbestos,

(X the numerous cuestions which could be
ivved concerning the relationship of asbestos
sml beonehogenie cancer, the following three
se of immediate practieal importance: (/) Is
*he influcoce dase-refated? (£) Is it related to
virnty of anbesios? (5) Does the relaticoship
wvulve ecoearcinogenesin? Some evidence bear-
"¢ vjon these questiona is now available, but
™ mo metanee i it complete.

Iata concerning the question of dose rela-
tsmdite do exit. The typs of work related
"t strongly to the development of broneho-
&0 cancer has been in the textile and the
®ahtion applications trades; the worker, in
tset ingtances, has been employed in either

] "*sde for 20 or more years. Merewether and

Mws (3), and Relikoff and sasosiates (31) re-
2 jocidence of asbestosis (pulmonary

ring old or apph P

alped asbeston. TV

"3) in thewe groups of 80 per eent among

L

perons expumml (ne 20 or mure years. This indie-
ratrw a heuvy and prolonged exprmure to arbewtos
for thewe two typrs of wocker. Koox and ase
wriatew (8), in & contimiatiom of the stndy of
textile workers previotsly rtepnrted Ly Dall?
(12), shuw that the incichnee of lung ennees —4
deeremew with progrewively smaller total x-S

" poures 10 asbevton fibers. Newhowe (13), lb_o_

n an wbemtre textile population, has shown
that tlw oreurrence of pulmomnary eancer differscn
markedly with tutal expoure. She reporw .m0l
imcreame of the iscilewre of bronchagesie \O
cancee in & low (0o maderately exposed grewpy--
whereas in & beavily expowd grewp the e
dence was angmented eightfold. Both grewper
were from the same textile mill and were rimilae. .
with revpeet to duration of exposure and the<
length of time of olwervation. Enterfime snd-
Keadrick (14) Jdemcostrated a stronger rela~-
tionship hetween lung cancer and employmedt:
in the asbentes textile trade than exints im the
jom dusty masufacturing of asbeston building~-
products or building materials. In & series-ol.
nudies, Mancuso and El-Attar (187 suggestid—
that eancer risk is Jower with lesser expossres
1o asbeston. From theve obrervations, the im-
ference strongly favors a dosc relationbip be-
tween bronchogenie eancer and whatever effect
asbewtog fibers may ultimately be shown to have
in its eausation. ,
The question of whether the carcinogemie
role of asbestos is related 1o the specifie kind of
fiber is more difficult to answer. For this pur-
pose, populations having long-term exposwre-te
only one varisty of fiber are needed. Vietwallp
all [sbricating processes use more than ebe-
variety within the same premises at any eme-
time or have used more than one variety at

- various times. Populations restricted to mining:

and milling in the production of ssbestos Sber-
lend themseives best to a study of the effests
of & single kind of fiber, and it s to-thme
ropulations that ope must jook for an answee to
the influence of a single variety of fiher.
Kivihu: and ::uma (22) showed that-
exposure during the production of anthophyt
lite in Finland eatries with it a threefold to
fivelold inerensed risk of bronehogenie cameer
for those in the age group older than 43 yearns
with more than 10 years of exposure. At this
Ume, there are wo pablisbed dats with respost
to the frequency of bronchngenie eancer in the
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eroridalite or amesite prodecting arras of Routh
Afnes, the only place-in the world where ap-
preeinhie amonets of thee -types of fibrr are
produee]. A verbel report® (rem Routh Afries
rugzents thet the frequeary in somewhat higher
than antivipated in the gverral popuiation of
that ecuntry. Data from these regions will be
awaited with great interent, fn 1958, Braun and
Truan (23) reported & stady of the {requency
of lung eancer in workers of the mines and
mils producing -only- chryvotile in the esstern
part of Quebee, Cannds. From the data avail-
abie to them at thet times, they found no evidence
of sa augmented frequemey of bronchogenie
eaneer in this group of employeen, Althongh the
perind of clwsrvstion was omly five years and
the group was dilsted by short-term Fprwures, it
contained more thes 1,700 persons employed
longer than 20 years, all of whom had hed at
jeast five years of exposure snd 330 of whom
were oider than 35 years of age. The data would
have loen more meaningful if arranged in terms
of total exposare and time from Leginning of ex-
posure. Neverthelew, if an exsrem of Jung cancer
equivalent 10 that seem @ the settings referred
to previonsly in this paper did actually exist
in this population, 1t seems likely it woold
have bren foum). This ssme population i now
being revtindied after a8 much longer period of
observativn and m & more adequate way.
Vigliani and ascoristes (24) have found evi-
dence of an sugmented frequency of cancer of
the lung and pleura in a group of 28R pernone,
previously compensated for asbestosic Arwing
from all occupations, who died between 1943
and 1007, In & subgronp of 32 miners exponed
to chrysotile only, there was no augmentation
of the rate of esneer of tung and pleirs, Al
though theve studies suggest that chryantile
hax little or no carcinogenie influcnee, more ex-
tersive and refined epidemiologie data are
neethsl before reaching that conelusion.

The poenibility that the eareinogenie role of
asbenton is snlely that of a eoenrrinngen is very
strong. The data of Selikoff and amncintes
(25) are copeecially pertinent in this regard, in
that not a ringle hronehegenie eancer has heen
found in an inmiation worker who was a
noncigarcite amoker, even though the expomire
tu aclaevion experienerd by the nonemaokers was

the mme as that of theme wha smake! and id*

develop ling enncer,
‘Weletir, 1.: Peennnal communieation,
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The considerable variation W the by,
casrer incidemss hetween populationn of ¢
fering- tyes of employment. may he i |
related to dasage; Lut it may aleo bo the ney
of differing corarrinagens. Gross and aswein,
(26) produced a higher thas anticipated |1
queney of pulmonary cancet in Fats exjnmey o
chnywotile. They attributed this variance, (n !
the experience of others, to be related 1o«
tamination of the chrysotile fihers by niel.
eobalt, and chromium caused by the winr.
the metal componeats of the mill used in |
paring the Sber for administration to their s,
raels. Crafiey and amociates (19, 20) showed o,
stantial amounts of thess trace metals in ¢
asbestos Sibers med commercially. Mifler snd s L
sociates (27) have shown that benso (a) pyw
plus asbestos eugments the yield of mulm.

tumors produeed by bense (s) pym.!

e TN ]

w crvenhdite
many yeabs,
ritern Teun..
i amd M
Investignty
hate examsine -
amf the jovep

-'* . ’
slone. Harington and associates (28) raieed ¢t tm

pomsibility thet adworbed hydrocarbons ocew ;4—.”
ring natively or picked up in storage a lu( meulition:
handling may play a rols in coearcinogencviv. J ractutingyfoe

As reviewed in 1909, the role of ashestm ¢ 1nniip- P
avgmenting the incidence of bronchogenie ow | muslation.wr
eer appearns 10 be done-related, may be depenk:  with textile :
upon the specifie category of fiher, espeeily ©  ~mt study o
relation 10 the degree of effect, and appears* ! w Canada w.
he that of a coearcinogen. | (] mast o

Mesothelioma: Subsequent to the carlicr 1 | kos bosmrcra
ports linking ccenpational exposure to asbet ) ot risks with,
and hronchogenie cancer, there were sovet | Lewmf: guitoh
suggestions that tumors of the peritonenl 5 . Naee-of:we
pleural mesothelium might be similarly lit~ <
Ioterest in this phenomenon remained dorms = &8 e
however, until Wagner (29), in 1959, reprn- | =iy
20 ensem of pleura] raesothelioms assoriated v | Ne i Padtin
the Notrthwest Cape region of South Atrirs. | | =t ter
suggrted ihat theve were related 1o cxprure | i well
crocidolite asbestos because 14 of the ;n-" J coployes
were born or had spent their carly youth »
Kuruman, where erocidolite produetion is o, "Wwumpl

of the major industrics. This oheert | 1. Aww
prompled an intensive seareh for all m--c"'" e reiatior
liomas in South Alrics. Gileon (30) platied * | “Sieema af

numher and distribution of the South \fr ! * dbwring,

casen up to 1902 and demonstrated & tnt o
concentration of easer in the Northwest - ' regan
Althaugh almost none wag fomd ta & [ '€ the din.
elscwhere in Routh Alfrics, the inferenes: thet * § Yt omly
concentration of imowntheliomas eoinewks! * :"' oty
the sole rource af crociiolite in South A "; ':n-
-1

would not be warrantel. A subwtantinl qu®
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4 rrucidolite has bren peuduced for s period of
sy yeors, bundreds-of miles away in the
. isirrn Tramsvsal, the ;mme aren 8 which amo-
«te aml chrvyotse subestos are prodeeed (31).
{nvestigztors i other parts of the world

miimg are impheated, bave been
i United Kingdom and, to s lemser
‘be UN. In spite of a thorough ses
mmotheliomes have Leen found associated
wihophyllite ssbestos productivna is Fmland
122), and few are reported in Franes (32),

ot
‘beoughly investigated. In the United King-

4, the sssociation hes been with populstions .

o inmlstion workers and asbestos textile mane-
tetnring facturies (31). In the UK, the rela-
‘wwrchip has been shown predomimamtly with
n-ulstion workers (10) and, to a Jesver degree,
«ith textile magufacturing employecs (15). Re-
+of study of the distribution of mesotheliomas
n "3nada will be commented upon later.

In most of the studies to date, the question
Yo heen ramed as (o whether the pnpulation
¢ ruk with respeet to mesothelioma » to be
‘el outside as well as inside the factory or
ihee of work, There has heen a plethora of

{ ‘teenlation by students of the problem that

e hag heen accepted as fnet or interpreted as
“whly lay writers. These dramatic speculations
“ne further compounded an alrcady difSeult
“-stier for those responsible for publie protee-
‘' as well ag those responsible for the bealth
* smpluyven. Controvervial or paradoxic imsues
“ot mewnthelioma and asbewton deserve s
" cumplete discviesion than i possible in this
‘1t Among the controversial fratures about
.:— relationahip of asheston cxposure to meso-
-;’Nfla of the pleura and peritoncum are the
Thme,
Tlate i a lively controvessy among patholo
s icqanding the pevpuireinenis for establinhe
¥ e dgnosia of primary mesothelioma (34).
o wly w there & (uiestion with respeet to
o hivokgie eriteris, but even more important,
"' heeevnty  for  establmhing by agtopwy
=thet the tumor i primary or arcondary.

47

It s apparemt that the overwhelming number of
cassy Unm lar being - roiated to ashestos are
dingnosed on the basis of diopy alone. Further
stedy will be sreded to demonsirate whether
masotherioma is being over o under diagnosed.
2 one accepts that some kind of direet or
intireet  relatiooship between asbestos and
messthelioma exists, docs it involve o specific
varisty of fider? The data from the UXN. and
United Xingdom does a0t lend itself 10 resolviag
this .quastion becawse chrysotile, amonits, and
crocinclite are Isvorved m tae insunton workers'

expasare, and chrysotile plus crocidolite in that -

the textile manufscturing employees. If coe
s the mirng and milling exposures to
ie variety of fiber, interesting facts
Kiviluoto and Meurman (22) d&id a-
s single mesotbeliomsa in a large popule-
jon of miners and mill workers exposed caly to
anthophyllite. This group worked for three
or more between the period of 133S
1967, Although others have stressed the
period of time required for mesotbeliomm
development, one would think that if anthophyl-
Iite by itself is implicated, at least ocoe case
would have been found by now in a setting
to cause asbestosis and a somewhat sug-
mesated {requency of Lronchogenic cancer. Ia s
study of the distribution of mesotheliomes in
Canada, MeDonald and co-workers (35) were
unsble 10 show excams {requency in the geo-
graphic area where chrysotile, but po other
variety of asbestos, is produeed.
The Bouth Afriean distribution of mesothe-

i&
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, liomas is unusuelly interesting. Webster (38)

reports that before the end of 1968, 179 cases
of mesothelioma were agreed upon as meeting
ble criteria. Of these, the history of ex-
was known in 148 patients, snd in M

was no asbestos exposure. Fifty-one pa-
tients had Leen exposed during the mining and
milling of croeidolite in the Northwest Cape
only. An additiona! 52 patients with mesothe-
lioma, not expased oceupationally, were as-
sociated in mome way with residence in the
Northwest Cape. Sluis-Cremmer (31) has in-
diented that ahout 20 per eent of all erocidalite
production in Nouth Afriea actually comew from
mines loeated in the Trannaal, a few hundred
miles from the Northwest Cape. He also indi-
cated that although the exposure mey have been
somewbat lews intense in thewe mimes then in
thow of the Northwest Cape, it nevertheles wns

1
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high. The writer’s inmmitiew confirm this and
incheate further- that- the minew of the Trane
vas) have bren-in- operntion for a0 many years
a» thase in the=-Nerthrrest Cape, The mechanim-
for ohtsiningr data regrrding mesothelioma-
in the Transvaslcereridinlite arva is ilentieal
to shut far the Nerthwet Cape. Becsune not o
sintle exse of masathefioma has been discovered
from the erocidelite mines or surrounding com-
munitiry of -ther Tmansveal, althoogh 51 cares
have come [rem- the crocidolite mises and 82
additional- cusre- frem the nrighboriag commnu-
nity in the-Nerthwest Cape producimg exactly
the mme kind .of fber, the contention that
erocidolite per se cawses mesntheliome becomes
dificult to sceept. Swis-{’remmer (31) pomted
out this paradex in 1084, Wehster (38), in hs
curreat report on asbeston exposures i South
Afries, Kkewise calls sttention to this duparity.

It s of equal intevent that only 3 cases of
_ mevothelioma have beem reported as origimad-

ing from the Transvaal, theve being from the
amosite mbertes mines (W), No cases of
mesotheloma bave been reported from the
chrysotile minen of the Tranevaal. Ou the hasis
of what is known about the number of
pervors employed, the intensity and durstion of
exposure, plus lapee time, one would expeet
far more than 3 eamen of mcrotheiioma if
amarite had the same potential as the factor
cansing merotheliomas in the Northwart Cape.
The domge and particle rise have not been
sufficiently different in the Northwest Cape
and Transvaal to explain the striking aheence
or minimal occurrence of mestheliomas in
the Tranavaal,

The discovery of such a striking coneentra.
tion of memotheliomas in the Northwest Cape
ruggents the need for a thorough study of the
differences between thin region and other arens
of South Afriea in terms of poasible etiologic
factors. That something other than, or in ad-
dition tn, ashestos plays a role in mewnthelioma
. formation seerns ineseapable. The geology and
clmate of the Northwest Cape differs con-
riderably from that of the. Traravasl. Traee
metale, chemicals, or ail adsorbed anto ashes-
tos may be factors. If croeidolite i impli-
cated, it in likely to be in the rolec of 2 co-
eareinngrn, some additional agent providing the
difference Letween the experienee of the North-
weat Cape and the Transvaal. Much mare atidy
uceds to be made of this aspeet.

CEORPE-W;- VRN

Thé question of whether there 5 & tolery § gugebs
exposure ‘ot threshold limit value fur arlew 4o lnmi
without contmeting an cnhanced risk of
veloping - mesothelioms has been raised by .t
findimg-of what, on frst inquiry, seemed 1o ¢,
minor exposures 0 the fiber in nonoccunstin .
settings as & hackground for some of the -3,
of mevothelioma reported in South Afrien (. o,
and the Upited Kingdom (33). Althowgh e ¢-
nally it had been thought that there were my §
such examples of mesothelisma developlng w.
side an occupation or occupation-associnted « of

a 29911001S

occupstional of paracecupational associen {f w0
with asbestos fiber. The level of this &
s ssbetantial, Most cases oecurring (&
sctual.“on the job occupational expomsre” are
through-an exposed worker liviog on the m ti
premisen, who brings Sber-into the home-o & gelrralib-
clothing, or througch contamination of Fhes W0

mre=

envircament surrounding an industrial ope
tion which hes cest airborme fiber inte 8131 amx
atmasphere for years and thus expused perrinbrate
living or working in such a peighborhood. T L:'!@
was especially esemplified in the Norths- o
Cape region of South Africs where ronds whei
made of asbestos-Dearing waste rock, whe snbsst:.-
women were employed in hand cobbing e

gleaning: ambestas fiber from the waste hem-ifal puil
and where the mill dimeminated bine fiber quii uwe.

widdy around its location. There-is Jerrm

believe that thee various types of

have been subsantial in the populatiom ¢ :':l:u h
an

involved during the past 40 years. ;
With respect to nenchborhood or pamores Suag ¢
tiona! exposure to asbestos in the US, & #~. TI
of interest that Borrow and co-workers ¢*'! T .
ealled attention to the fact that nane of th =teral &
series of mesothelioms, gleaned from a e boviler
faums ,

munity medical practice, fell into this
gory of expamire. devion

Is it reasonable to believe that the cwer P the &
mesothclinma in which no oceupational or pv Lom of b
ocrupntional asbostos exposure ean b ¢ Svh e
closrd, amounting (o less than 20 per cemt e in:
those reported from the United Kingviom < o* ' .::

South Affiea, in fact represeat a renetios e §
the ewusl exposures which might be e@ Lo
enced by (he publie l&.lam! In the l"',\ L
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cent of the pupulation exhibitel theee Lmiirs.
There struetures have heen asvunusd by many to
repreaent ennted Asherton Rlery and, therefore,

<t there @ & toler, |, acben. where an intenwive rearch for meso-
nit value for aslev, .lvens s hevm parmed actively during the
+ by yeurs, fewer th v 100 enare thwe far

a8 been raised by - § ..o lewn discovered in jwreone who have i 1o indiente an expnaure to the inhalation of se-

inepairy, sermed ta | .1 3 ks sabstantial expusnre . asdiston  lewion fiber, henee & higher rick of developing

ber w,-,] ..} one adide to this & portion of the 112 memothelioma, Several [faets nulitate againe
thin ronchusion.

| for soms of the m { ..~ slnut which there was no information,
1 m Sewth Afries (.} - mmmiwr of perron who have not had a
A (T3). Although er:; .-r+mable subrtantinl expreure, but in whom
1 that there were m: § 1= «nindinema haa develoned, in lewe than 200,
wiioms developing » | '» wumber i soch a minoacule proportion
cupation-asocinted | : the adult popnbition from which the cases
nore complete exprarh.te ghaned that it becomen difficult to ene
proportios greatly. +f.-1sin the view (hat the ashorton fibers that
more of the mewri v he n the air and respired in 2 casual

vhem by the pablie at large prre & gonuine

The coatnd fibers fourd in the fungs of the
jmidiec have not lwen proved to he ashetes
fbers. When they are found in pereons who
lave experienced & bravy expamure (o the in-
halation of asheston fiber, it i renconable to
ssoume that the bulk of thewe hodica do
repreent asheetor fiber. It has heen shown,
however, that other matrriak which are
fibrous in nature will praluce hodies of an

the -United Kingd: - e
bern shown to have ¢ .temngenie threst, , ientical apprarance (41). Craller and as
ccupstional- amocin { I eme pretulates that there are rempirables o0 (57) Rave lited 20 mineral materiab

ml filers of asbestos in the ambient air
rathal by the general publie, the strikingly
e orcurrence of mesothelioma not relsied to
+ [liviog on the wr{-mintion strongly suggrets that there s o
wr into the home na' ' rable level of aithnmme ashegton filber which
contamination of tfe- not canse an nndue riek of development
w an indestrial oprj: me~otheliomy, The findings of Newhouse
sirborme fiher inta t}15 and MeDunald and asvoriates (35), which
ad thae exposed pers | Late that a gemuine orcupational cxporure
bo sheetin has heen tolerated without evi.

that are fibrous in nature and- that may be
widely disseminated in the envirunment of the
general publie, Beeatuse of the numerons other
tvpes of fibers that tay, and slmost eer-
tainlv do, gnin Accenn to human lunge where
they become conted with an irun-protein eom-
plex, Crons and en-workers (43) sugmested the
term ferruginous bodies for thome atruetnres
and suggested that they be enlled ashorton

* level of this expor-]
AR OCCUTTIOR 0Nl
sl exposure” ax

th a neighborhond. T ! c
fied i the Northe poe of an inerenced risk of developing a hodies only when it is known with certainty,
\frica where roads wri*~thelioma, miggest that the tolerabie level or can he presumed on the basis of known
inx wasts rock, nlutantial. The evidence strongly favors the expowire, that the centml fiber of the hody i
_in hand cobbing e ot that the eawual expusrure of the gen-  in fart ashestan, Thin would appenr to he a far
j from the waste hex; *f pmhlic has not exeended such a level in  more accurate designation and selentifie attie
pminated blue fiber g |~ tant, tude than to insirt on ealling all of these

tion. There is rensos

Jous types of expw

lin the population ¥

} 40 yaars.

Aborhood or parscerw;

wstos in the US, #t
and co-workem (7

fact that pone of tb
| gleaned from a ¢
fee, fell into thin

“Sve that the eam?
seeapational or [©
L«m aan be ¢
e than 20 per e

i v-iurm.
. -8 resttise
. Shight be ex

“ 0 ® Yo e U

Firrnginown (asbestos) bodies. In spite of the
nening  considerations, additional develop.

- nte have eaused tome investigators to suggest

- an epidemie of mesotheliomas will oceur
*»mg the general publie in the nmar future

§ *1. This apprehenrion is hased on the finding
Y Thunann and arenciates (39), confirmed by
Prem) uthers, that struetures identifiel as heing

milar to asbeston bodies (commonly seen in
*t<ns known 10 have an intensive exposure to
‘leston fibers) are fornd in 23 per eent or more
{ the aduit general public by direet examina.
*a of ling timue or of the juices prewed from
timue, The frequency of orrurrence of these
*fee in the Inngs of the general prblie appars
" depends wpmn the volome of lung tissus
Whed snd the intensity with which the
@ made, beentwe Utidjian and co-workers

™ rehort that in their series almast 100 per

bodics asbertos bodies whether or not they
- are knawn to be ruch,

 The literature eoncerning ferruginous hadies
has Lecome quite large, and sweeping infer-
ences from their presence in the geners! pop-
ulation have been made (38, 44). Without
attention to the necesmry quantitative and qual-
itative factors, it has heen predicted that the
expericncs of the geners] pulidie with reeypret
to mesothciioma will paraflel that which has
thus far been disclosed in certain very spreifie
oceupatiomi] and pamoccupational settings, A
number of facts indicate a great need for enu.
tion before arriving at such a serious con.
chwion, To tramafer the experience of & spreifie
ee~upatinnal or parsceenpational populstion to
the genfrl pmblie requires evidencs that the
expomire of the poblic doew, In fact, corre-

k
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spond- 10 thasee pepulntions. in which an in- nuginowm lnnlus in erineary (efnre any npg,.

ereasnd . rinkref .ovemsthelionn s mid to exist.
This is epeciallystroe now that it has been
demonstrated Umt there are sume orrupmtional

RSl ich the exjrwire ‘o asbertos
fiber exceeds many foid that of the - -acral publie
and fn. whizh. 98 evidewre of an unusanl
mesothebomasrink was found (13, 22, 38). What
is the presssi-sitwstion in this regard?

As indicsted in foregoing dircmsions, com-
chmicas. withsregand (0 the relationship be-
tween - mesothelioma and asbestos fiber per se,
even i 48 cerepetions] setting, are rather yn-
cerain ot this tame. The mies of types of Bber,
cocarcinogenesia, snd dosage are o far {rom
bring clear in thene speeinl occupstional set-
tings as 1o give Fttle assurance that they ean be
trarderred in any acaningfal way (o the
noscscwpstional refated ¢ general publie popu-
Inticmny.

Although 8 seant number of ferruginous
bodies- has bees demonstrated in kmgs from
the genera) publie, there has been no demon-
strstion that thewe gre in fact the result of
exposure 10 asberics fiber rather than to coe

or more of the many other materialh koown

to be capable of prorhucing ferruginous bodies.
At this time, the determination of whether the
fibroas core of & ferruginous body i in faet
asbestos s extraordinarily difficult and quite
beyond the means of other than the most
sophisticated laboratories. In spite of this, the
Decesmary investipation must be done before
the couterrtion that afl ferruginous bodies in the
geversl poblic are in fact asbestos fibers can
be sceepted.

Quantitative estimates indieate that the
number of ferruginous bodien found in the
lungs of the general publie is & rmall fraetion
of the pember found in the fungs of thaee
who bad beem oceupatiomally exprend. If one
accepts the contention that fermginous hodies
reflect ashestor exprwure, one must coneinde
that the general public has had far lewe ox-

pomare than thase persons in oreupations owe

ing asbewtn fiber. That some pervomm with
known oecupational exprwure to asbeston fider
appear o have but few ferruginous hodien
complieates an interpretation of quantitative
measurement of ferruginmm tindien, It in ¢lear
that much more comprehonsive and reliable
data with regard to the dymamvies and the
quastitative -and qualitative aspreta of fers

ingful interpretaton of thnir inpretanes 4,
the general puldie ean L inadie. e

proportinn of the general population hae §.
to the conicntion that the angmented we .
achwston in the manafseture of produets §,,.
greatly increased the degree to which the g
eral public has heen exposed to thin ey
Thia smumnjtion has Leen lamd wprm 0.
simple statistic of ashestos consumption™wn

o attention Leing (mid to how the fhee .

used nor the degree to which its ultimmas.
fabricated form would leod iteell to  dborme
mation of fiber among the publie (30). u
though it is possible that augmented conmumy
tion of ssbertas fiber led 10 2 greater owp:
of these fibers from factories into the air e

rounding the factory, this does not eonstitus o ¢

generalised publie  environmental  cxprva
Tabershaw (45) hax printed (ut that asve-
it ‘used for the most part in fabrientiam .
materials that are anlikely to heeoms-3a
borme. It i not widely appreciated that .

balk of the produetn using asheston setmall

bind the fiber firmly in the produet, and 1
it mihacquently very little opportunity for r
leave of this fiber except by slow wear of o
produects.

The estimated conmmption of asbestas e
in the USRS, has increased (rom 125000 rhwr
toom in 1918 to 720,000 in 1965: mont of It
increase ocenrred after 1940° Once the Mes
in the form of a prodnet, is put inte plev
it is not relcased except by gradual weas, il
in most examplew is minimal. During : Gk
processing, the publie at large is not expand -
" During the use of certain products, mwb s
inwulation removal and spplieation, fibees »
relenars] and these in the immediate vieln’
workmen and publie, may he expesnl T -
entegory of produet ean be thought- o£7

laving fhors that are “lonsely honnd,® i eé T

trast (o such products as ashrwton comrwt *°
floor tile which actually incorporate the fe”
and bind them very tightly. The quantin
asheston fiher uned for “loomdy hound™ prebe’
incloding insulation (figure 1), has inew
from 30,000 only to 55,000 shart (one hrese”
1920 ame] 1965.°

The eommerrial gende of Bber indieate **
kinl of prodwets in which it wilt le «=°

* Duncmek, F.: Personal commanirstion.

The finding of ferruginvus tudion in & by,
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¥, 1. Awount of chrysotile ashestos (short 100s) used in the U. S, during 1930 to 1985,
weconling to the grade of fiber. Lungrst fibets are grade 3 and shorteat ate grude 7. “1.0oscly

Lound™ products indlude insulation aud other materials that may relense fibers during use,

installation, ue remaval,

nt maet of the augmentation of convuimp-

- of ehrysotile hag Leen in grades 4, 6, and

1963: moet of "‘E {especinlly 7) is shown in figure 1. Grade

g preddominantly inte asphalt and vinyl

f-or tile which nsuslly has a life of 20 to
Es viars or mure before it is ehanged, ns a

~ult of decurstion alterations rather ‘han
bear. The bulk of grades 4 and G goes into
teatnn coment produeta, especially achentos
'ment pipe, in which the replacement time
- indlefinite—eyuiems now in tise are more then
" venrs old. Air contamin:tion dnes not oceur
tm the source. Although there may be some

bthering of ashertos eoment shingles and
“fine, the mte of wear is very slow. It ean
“whlv he seen that althaugh there hag been
" sugmented utilization of ashenton fiber, the
et fraction of it has gone into strongly
‘el pearduets designed to last many vears.
" wear from theme products is abo far lem
A8 the total product by the time the ma-
ol i disearded.

Adwetas - forme an ewmntial part of friction
termls, Conrern has bren e<prrrand that the

public is exposed to large quantities of asbestos -
fiber liberated by the wear of automobile brake
linings. This is uawarranted. The amount of
asbeston Bber used in friction material in the
US. was estimated at 33,000 tons, less than §
per rent of the total in 1063.° Studies of the ma.
teric] released during the use of hrakes (48)
demonstrated that the high heat of friction
destroys  the asbostos eonverting it to an
amorphous material no longer having the char-
acteristics of asbertes. Of the (otal materiak
removed from bmke linings during their usey
lcss than 8 per cent appears as actual asbestor,
The amount of ashedos fiber rcieased by
norrmal friction material wear must be small
indeed.

The fibers that might. be released from all
kinds of wear cither become intimately bound
with the soil or are eaplured in cither nain
water or in water used for clemrwing. Ultimately
the fihers are dintributed predominantly where
water is distributed. A study of river water has
shown that ashestos fiber is almant univermlily
preeent although in gnite rmall amounts. How

DOW 06948
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Avouxrar Cowpxarsis T Usin ron Variovs
"roswes 1x s U, (Spory Toxn 1N l'l..)

Total UM, evrwrumptions &N,
Ceramirn 220,000
Paint 153,000
Hoofing 72,000
Innectirides »,000
Puper 45,000
Hefractovien 41,000
ubbwrr- g .g
Toilet preparatinomm .
Oher 167 ,000

Tutal UK. eansumption of ashentim in 1908 wan
TELI00 slinrt tone.

much of this eomes from wear of prodnets and
how much from leaching of soil is of enurse
not determined. The concept that asbertos is
indestrucuible i fallacious, and t. e belief that
it accumulates on the surface of rtreets and
other places scem ill-fnunded.

The pomibility that sourees of fiber other
than commereial ashrstox may lead to ferrugie
nous bodis must he comidered. Tale is o
form of magne<ium silieate that exists in seve
eral furms, has large industrial usce, and com-
monly ia contaminated by fibrous subwtanees
ruch as treinolite and even chryratile. It shoild
be moted that tale predduetion has been chawn
to cause pulmounary fibrowin and possibly ine
fluence the development of hronchogenic eane
cer (47). As shown in table ], the conmumption
of commercial take in the UK. exerds that
fur asbrutos. Attentim ta some of the produets
made suggesta that the opportunities for aie-
horwe tale diseminntion may have bhren aug.
mentad to an even greater digree than has
nsbewtor. Cralley aml amoriates 4K), in an
amessment of 22 coemetic talenm powviers
purchasnl in the 1R found that an average

of 20 [wr cent of the jurticles were filers,

Those fibers are fully eapable of pnwlueing
ferruginuns hodiew in the experimental animal.
It i« of interrst to notr: that the ameunt of
commerrial tale thet uhtimately finds itx way
into toilet preparntions i« far in exeees of the
amnunt of aslwrwt m usedl in the manufacture
of inmilation matrrinls, Inseeticide prepamtions
consume & Whiger tonnage than all of the une
hound Lkinde of asbewts fiher put tugether.
Rubber, which utilizen & hirge amount of eom-
mereial tale, may eomtribute to the discharge

GRORUE W, WRNHT

of fhers in the gencral envituniinut as 8 1o agh
of wuar. It is olwivus from thee data thy
comnereial take providis & jotent soueee o
least evuivalent to that of aslestie for supmly,
ing revpimlide-sisrdd fibers that could produe
forruginomm bodiew. 1t is diffievilt to comerive”

a letter way of having fibers inhaled than th
nse of ecwmetic takum powders. In this m
gard, it s of intercst that Avril and Chaupn
(49 found mno femmm bodies in‘ -t
autopwies in France, It is elaimed that. dej.
cometic taleum in Fraoce has no fibers ' TH

extent to which other minersl or v ¥ :
fibere known to be present in the ‘
ment of the general publie may contribmee
1o the produetion of ferruginous bndh-h)
vet unknown, '{

Duata have heen reported reecntly by Sl -

and Hammend (50) showing that the freq 4
of orcurrence of ferruginous bndm-q_ "
tially the same in lungs obtained hy aufopsy:
1034 av in 1967, a finding difficult to reconed
with the contention that the nugmented nee ol » N
ashesten during the past 33 vears has gremth }
rnhanced the cxposure of the general poble
to asberton fiheor. It also ries the question of
whether the fibers in these ferruginoim bedim
are in fact ashestox, A similar study in Gret
Dritain failed to demonstrate any  fernme
noum bodies in lune eamples ohtained st o~
cropey in 1930 or in lung samples from-f
malen sutopeied in 1948 (51). Althongh¥h
may have heen fewer than now, there .
musxt have heen potent sources for the dimemd
nation of both tale and ashestoe in (-M"
Teritain before 1934 and 1046,

The peevious finddings provide little or ®
evilenee to suggest that an  epiiemie ©
mesothelioma among the juiblie at larye b-#°:
he expreted. Tn & more positive way, the dab |
from South Afriea indicate that during the (o
five or six years the number of new e @] .
mosisthelioma  have heen rather cumstant Vv
approximately 20 per venr, and in (™'
Rritain (W) only a maderate increasm b
been shown, |

Although the stwedy of ferngmm lwulet
is of interewt, the neeessity for the f'""“ :
core 10 be identified and for quantitatise O
tn be ohtsined? in ondef that mewe mwanme"
conclusione - he  reached abowrt their <

-—

99911001S

¢ Avnl, J.: Pereaal con.munication.
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ASKERTOS AND- NEALTH IX 1960

aicgesta that this is an aren of study with
Aimnishing returne. A direct approach to the
more easily ideatifiable naked fibers contained
mn the lung would appesr 10 be 3 more {ruit-
iul avenve of senreh. 8till better would he a
direet approach to the types and amounts of
hhee present in the ambient sir of the various
emvimnmental Jocatiomy that are of interest
with respeet to oceupativnal, parsoccupational,
and general publie exposure. Although this
would pose the dimdvantage of oot giving
information with regard to long-terma past ex-
posure, there is equally Do guarantee that
ferreginous bodies truly represent the complete
history of past exprwure. The direet approseh
to the rtudy of fiber populations in the ambient
air would have the advantage of telling wm
what the conditions are for the public at pres-
eat.

Plewrd ploques: Attention has heen direeted
towsrd spother phenomenon said 0 be the
reult of past exposure to asbestos filer. Since
the first recognition that prelonged inhalation
of asbestos fibers might in some perrons lead
to diffuse pulmonary fibrosis, clinicivns have
leen aware that areas of thickening of the
pleurn oceur in some such persots. At timoes,
this thickening i» Incalised leading to the ap-
pearsnce of plaques, some of which may be
ealeified. Tho pleura effects range all the way
from minimal findings (o extensive aod bizarre,
irreguiarly shaped, cskeific mames., Pleursl
plaques with or without ealeifieation are a
matter of considerable interest at the present
time. Unexpectedly, these manifestations are
often absent in persons whae have well-develnped
diffuse pulmomnry fibrosis resulting from pro-
longed exposure to asbestos fiber, and they
may he very extentive in persone with Jittle or
no (:Tuse fibromis. In fact, rather extensive
plrural plsques have been reported as being
comnion in large popuiations not direetly ex.
poved occupationally to ashestns, but living in
wr near the region where asbeston fiber in being
pruluced or used (52). There are, of course,
other eavmm for plmrnl Marueex and  ealeifie
ratign, and, in momme instances, it is unwiee to
asepihe  thewe findings to the inhalation of
asbexton fibr, In a geogrsphic ares where
ashewtos fiber is known to be prowent in cone
suferable concemtration in the ambient air,

VL Veria that fenem an

A7

epidemiologic point of view it ie proper 0
consider these findings as evidence of asbestes

Long-term implieations of pleural plaques are
A matter of intereet. In general, uslesa the
thickening of the pleura i¢ extensive, the of-
feets of this patehy thiekening on variom ase
peets of pulmomary fusction are minimal or

abecot” There is no evidence that the presamee -

of pleursl plaquer ronnntes anything vith re-

speet 10 the nitimate development of mesothe-— —

lioma. In fact, two of the grographic aress.
in which the largest concentrations of pleural
plaques have heen reported, Finland (S2) and
castern Quebee [Mrovinee,’ do not have a

demonstrated excessive frequeney of menathes—~

lioms. To use the presence of plcural plagques

as & marker of previous ashestas exposwre-is—

of limited value, in view cf the fact thas other-

causes lrad to thie conditon and erpecially in- -

view of the fact that the aheenre of plaques
in no way ecnuotes the absence of abeertos ex-

posure,

The relationship between asbestos and bealth

of humans, as reviewable in 1909, indicatas that-

serious expogires to asbestos fiber can oetuwr
in certain occupational and iumedintdy od-
jacent environments. Fortunately, the

nilation workers is more diffieult to comtrel.
than the more fixed and permanent eaviroms.
ment of the factory and amociated neighbore
hnod. An approximation of the concentration
of respirablewised asbestos fiber that can be

tolerated without the risk of puimonary Sbresiee
has been achieved. There is reacon to belleve-

that this coneentration will aler mininise the
riek of pulmonary malignaney incloding mese~
thefioma. Reeause of the long titon lapee e~
sucisted with the development of malignaney,
longer periods of obarrvation are desirable for o
final decision on this point. There is reasoa to
believe that the oceupationa] wee of asbestos
fiber ,an achieve the mme degree of ralety a8
the use of explnives, mdiation, and beryilium,
slthough extcnrive alterations may be required
in the eontrul of produetion and mauulseturing,

*Necklake, M.: Personal

communication.
SCavtine P« Prrwmal mlbr#:»—.-ui

OO
centration of asbestos fibers in these settingay?
ean be controlled. The environment of the lmme-—

_1L9911001S
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