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When fsked to comment on rescarch
direcrions before an mternational con-
fereree on the biological effects of in-
peated ashestes in Durham, N.C., last
month, Dr. Paul F. Huolt of Reading
University, England. summed un the
fecling of the whole conterence in his
response. The main question to be in-
vestt zuted, he said, is: Does asbestos
muier, or doesn’t it?

Coming after more than 40 years of
pubiished rescarch on the biological of-
fects of asbestos —research that hus
been greatly intensuicd over the past
10 years m the U.5. and abroad-—this
seems a very preliminary question to
still be under tnvestication. Neverthe-
less, althongh asbestos is known to
cause severe lung damage and to raise
the likelihood of certain cancers devel-
oping following heavv exposures, the
effect of smaller doses on the general
populativn isn’t at all clear,

[t seems very farferched that ascos-
tos could be dangerous, Dr. Holt savs,
but if it is, then evervone is in very se-
rious trouble. And indeed they would
be. It seems likely thar asbestus occurs
naturally in much of the drinking
water in the U.S. Environmental expo-
stire to it is increased by filtration of
certain beverages and pharmaceuticals
through asbestos filiers, Used exien-
sively in construction for its h""r‘rmf-
inz qualities, ashostus contaming
toe air in.most eftice b\hl\l‘n"‘- m‘d
FHOTes. O eXaviinetion of JLl‘x‘-' et
of peopie Dliving and werking in New
Vork City has shown rome {ibecz v Jhe
lungs it every person examined. imi-
lar results prebably could be {ound in
any other urban area in the naiion,

Cleariv. there is a need (o determipe
whetier thiz consiant and widespread
cxposure is hazardous. To help evaiu-
ate the Jdanger assoriatad with sshestos
exposure as it is now understood and 1o
examine new directions in iesearch to
enable a more ccmplete understanding
of the effects of asbertos ingestion and
exposure, the National !nstitute of [n-

virourental Health Sciences and the
Eovisonmental  Protection  Agency
sponsured last month’s corterence. At-
tendod by z,on.e 130 acientists and p'"
lic heaith officials rom 12 eountries.
the (‘hnff'l'enf‘ﬂ emyphanzed the limited
Qmount of mtom).mun availahle on the
etiocts of low-levell prolovged expo-
sure. Thz zcientisix alzo pointed out
how difficult it is to obtain accurate
information un these eftects,

There are three serious difficuities in
determining the euccis of ashestos on
human beaith, the conference spekess
arrecd:

9 The term asestos itrell is mus-
leadirg, for it encompasscs a whole
qroup  of minerais that are distine
from each other in chiomical coramosi-
tion, putticle size. and protably bic log-
ienl etfect.

o AMany of these

13 CALp (De\: 1Q \9[3)

articles  are so0

: FER ey e ey T A e - v P )
* - Lln g e 1 . W1 ah 4 Y
25400 N20140 CUSTHUN LUVRAQEED QTN

small that detoetion is exteemely dilfi-
cult and time eoncumivg, placing ve-
straints on thie scape of reseaceh that
can be reasonally underrakea.

e Porhaps tne mest serious difti-
Lullv in ashestos research, however, iy
the vory leng period Leiween jaitied ex-
prure and evidence of bielogical el
tects. i the cose of mesothelioan, an
asbestoz-induce:d cancer of the linings
of the abdemen and chest. this time
period is usuatly 29510 33 vears.

Asbeatos 15 anv of several ailicate
minerais existing in fivrous form, The
Federal Register lists s1x mado tyues of
ashestos mineral, each with its own
chemical comnositien. To add furcher
confuston,  zach  of these chemical
forms exists 1 bLoth a fibrous or “as-
bestiform™ variety and in a non fibrous
tvps that is sometimes considered an
asbestos, mineral and sometimes not.

Chrysotile asbestos is the most dis-
tinet asbestos form and the ome most
widelv used in industry, A masnesium
silicate rydroxide, chrysctile vaists in
nature as a bundle of very small {ibrils,
each less thaa 3 micions in fenqgth and
avout U2 micron i diameter. Unese {1-
brils are hol‘ow and their large surface
area and relatively high surtzce chacge
allow for great adsorption of trace
metal ions 1u these parriuleq

The other ssbestos minerals, collec-

tively referced to as the amphibole
minerals, have a significantly larger

fiher diameter and e enitd fibers.
They have sodiiun, calelum, and iren
veonrting in their lattice structures, i
addirten te 1 .sznesium and randomly
substituted trice metal iens, \i:houuh
not used us cxrensively for bndustrial
purposes, the amphibole minerals com-
monly are f«_.und as coniainauts of
tale, chryvsmile, and other widely used
minerals,

Chuvsotile fibrils are too small to be
detected by cenventional optical mi-
croscopy. 'To identify these porticles
positively, De. Arthur M. Lapger of
Mr. Sinai School of NMedicine in New
Yuck City expluins, a combination of
rransmirsion electron micrnscopy, se-
lectod are:  diffraction. and 1niero-
chemical waiysis is needed, Othars ha-
lizve that =conting electran  inicro-
svancs coutd pe useful in dotecting
ciuvsotile 1 cobination with some
vpe of U""‘\l\.ll dentificotion, tnt all
seree that the main drawback to anv
aatection techniyne that requires ciee-

tron micrescopy s the time invelved

for each analysis—about one man-day
per sample. Any invchx,-.:stum of the
oceurrence of asbestos in the general
pepulation or ip the enyvirenment must
conseuenty b very liinited in scope.

Araphibute asbestos fibers are Drrger,
but they alss reqaire sublicit micro-
scopes for cueiul  examination and
zimnot e vesttvely identified withourt
additional microchemical or - selective
arca ditfraction analvsis,
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Chrysctile tipers in lung tissue

The research workers at the conier-
ence exvjressed grear hope that ad-
vances o oauniomated analvsis would
ke nere extensive aann‘hna naasible
by cutt mg down on the iime required
for analvzing cach st nole. Dr. Hugsne
P. White i Pennsylhvania State Uni-
versity, for example, described a com-
pute"i..cd system for exuamining small
particies UsIng a scaniinyg electron nli-
croweene that is currenily used in his
wacraiory  for anaeivsis 07 coal mine
dust.

The nrost serivus d-torrent to under-
standiny the violosieal efirct of tngest-
ed are inhaled asiewios h()\‘.'?\'!*:', iy
iz leng incubation peiad of eertain
asbestes-induced  vrieis Asbestes
workers in the shipbu. u’ing industry in
the U K. in the 1350 bovan to develop
statistically high mcwu..hea cf the pre-
viously rare cancer forin mes<othelioma
in the late 1930°s, wore than 20 years
after their asbestos exposure. Since
that tune, many other cases of the dis-
ease have heen renorted in patients
who worked with asbestos 23 to 35
years -arher,

Dr. Irving J. Relikofl. direcror of the
Envirenmental Health Seiences Center
ar .'.'.t Stk Bchool of Medicine, pre-
sented Jata 1o the eoniaranes from -m.-
era! tiortality studies of eecunationally
enposen asbestos worbors i Mow York
and New Jersev. o siadies show in.
creasts anintertheracie caneer and
mescthelioma morg than 20 vears after
NOaVY aaEsINS eXPisI e,

in addition, he tound that although
luag caqcer deaths dd nnt appear to
be more frequent arumy nemamoking
asbesics workers than mnonyg the gen-
eral nunsmohking popuiation, they were
very Liuch more frequent amony sinok-
iy asheston workers than ameng other
smebers, Inone study of 17,000 ashes.
tos insulation warhers, of hh'\r\ B
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Asbestos cemenl worker wears mask lo screen out chrysolile iizers

were emiokers, there were five to sin
times the predicted number of deaths
from lung cancer among the smokers.
A smaller study of insulation wotkers
in New York showed 10 timnes the ex-
pected number of deaths caused by
lung cancer among the workers who
smoked cigarettes.

The question of most concern to
public bealth officials, and the area of
most intensive research at present, is
the effect of asbestos exposure at inter-
mediate levels and the effect of low-
level exposure to asbestos in combina-
tion with low levels of other carcino-
gens that are often present in the
environment.

Research on these questions takes
two directions. The most reliable infor-
mation on the health hazard of asbes-
tos o man will come from one of the
research directions, studies of the ef-

"fect of the mineral on man himseif.
Thus, the studies that Dr. Selikaff and
his associates have booun on asbestos
workers in New York and New Jerwev
are being continued and expanded. Dr.
Sehkoff points cut that there are <ome
cases of mesothelioma in New Jersev
that cannot be traced tu any a~hestos
expusute. These are being turther in-
vestizated to see il a e tor them
an be found. Muitiple elicet correla
tions, such as that hetween cicarette
smoking and ashestos fiber inhalation,
are being looked for also.

Dr. Tan Webster of the National Re-
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search Insutute for Uccupaticnal UDis-
eases in Johannesburg, Republic of
Scuth Africa, told the conference of a
massive effort by the South Alrican
governmaent to establish the danger of
asbestos exposure. South Africa wines
both amphibole and chrysotile 1ypes of
asbestos, The governimnent hepes to
conduct mortality studies on all of the
workers in these mines since 1933,

Most of the workers eome {rom no-
madic groups living in the desert re-
gions of South Africa. They work in the
mines for brief periods then return to
their homes, meking them very diffi-
cult to keep track of. Nevertheless, the
government hopes to be able to follow
a substantial nuinber of these workers
and determine, at the very least, which
ashestos forws are the most aangerous
OLes,

The other direction of current ashes-
103 research uses laboratory antmuls to
study details of the effect of the fibers
o fissues. The drawbacks obf akinge
icrences from ammal meaels were re-
peatedly pointed out by speakers at the
conference  Fapecially  in cancer re-
search, difterent ammal species often
respond =ubstantially dir crently to the
saine agent. Consogquent v, many dif-
ferent anumal models mus be used and
comnpared il animal re-ponse is to be
rehably estrapoluted to humans,

Animal studies scem ta show that al-
thourh inhaled asbestos can he found
in the diaphragm, liver, and the epi-
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dermal laver close o the gastrointest-
nal tract, ingested osbestos is very
peorly absorbed, if at all, throueh the
lining of the stomach and colon. Dr.
John M. G. Davis of the Institute of

Occupational  Medicine, Edinburgh,
Scoiland, could detect no  asbestos

passing through the stomach or intesti-
nal walls of rabbits fed asbestos fibers
in his laboratory. However, Dr. R. D.
Pontefract of the Canadian Food Re-
search Laboratories injected an asbes-
tos snmple directly into the stomachs
of laberatory animals and was able to
detect about 0.1% of his> sample in the
epiderm. In studies witl, baboons, Dr.
Webster found that ve'y little ingested
asboestos penetrates tne walls of the
stomach and colon and that almost all
that does is of the smaller chry-otile
type. Studies with inhaled asbestos
also show that the fiber that is ab-
sorbed is predominantly the chrysctile
type.

Conclusive evidence on the effect of
environu:ental levels of asbestes on
man, or even reliable estimates of what
that level is, will not be available for
some time. In the meantime, cuirent
asbestos exposure may be causing can-
cers that will not bhe detectable until
the next century. Thus, representatives
of regulatory agencies present at the
conference agrec with asbesios research
workers that asbesios presents too
much of a threat to human health to
be veed indiscriminately until concla-
sive evidence is available. There is not
vet comnigte agreement, however, tn
whai sort of regulation srould be im-
plemented

D'r. William Eisenberg of the Fornl
and Drug Administration explains that
it is not possible for FDA o run elec-
tron microscopy analyses of all the po-
tential sources of ashestos contamina-
tion under its jurisdiction. At present,
analysis hy polarized light micruscopy
is used to determine purity of foods
and drugs. even though this method
probably misses many of the smaller
and more easily absorbed asbestos fi-
bers that may be present in these ma-
terinta. FDA's main coneern, according
to Ur. Firenberg, is with parenteral
druss rather than with substances that
enter the body through the gastrointes-
tinal  tract, since  relatively  smoll
amounts ol imgested ashestos appear ta
penetrate the bodyv. Last Septemnber
DA began takig steps to elimnaie
the use of asbestos fifters in the pro-
ductron of parenteral druga.

EPA'S Gordon FEverett cadls for stan-
dardization of repoting, data so tha
the necescurdy mited amount of data
callecied in each study e be usefully
comparcd with result: from other stod-
ies, e points out that mformation o,
the binlopical effects ot oshestos v,
limnted and thar the offecrs of munv
ashestos substitutes have not been .-
vestigated at all. Before asbestos use is
Lanned, it should be certain that o
safer alternative 1s available, he cau-
tions.
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