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Fiber Carcinogenesis: Is Asbestos the Only Hazard?

DATA FROM! several laborateries as well as mvyv own
whcate thae ashestes canses cancer, not because 1t is
ashestos, hut becanse of the unigque physical suocwre
itocan attam (1) Ashestos canses cancer when it
separates into fihers with exeeptionally small diam-
cters that retun substantial lengths. This concept
may explain many dflerences in cancer risk during
vanions  oceupational  exposures to asbestos. 1o is
partcularly supported by the correlation shown by
Punbrell e all berween differimg mesotheliona risk
avd difleving fiber diamerers of amphibole asbestos
from the Northwest Cape and Transvaal nuning
rewions of South Afriea (/7). However, the basis for
this premse is evidenee gained from our work and
that of others in which various types of fibers were
paplanted i the pleara of ras and yielded sarcomas
cssentially the same as the mesotheliomas induced by
ashestos i man (7-3), This procedure cireumvents
the variables dependent on the ability of a fiber to
reach the wareet orean and thus becomes an initial
aep o understanding mechanisms of cancer induc-
ton by hibers, These stadies indicate that neither the
Tvdrocarbons and wetal-mmeral complexes naturally
associated with ashestos nor those associated with the
provessing of ashestos are suthicient w account for
ashestos carcmowcncity. Purther, the stadies indicate
lintle difference in the carcmogenicity of types of
ashestos that vary widely in physicochemical strue-
tire, b they are unlled w silar ranges of size.

The st convineing evidenee of a structural rela-
tionship to carcmoenenty s that fine, long fibers of
durable naterids completely nnrelated 1o ashestos,
ey s andd aliinine oxide, are stinmnlarly careino-
vene e the plenra of the rar. On the other hand,
pontibross partcles of ashestos, elass, or aluminunm
ovide, as o well as exceptionally short fibers of these
siatertals, are far less carcmowenic in the plears of
the rat o facr, the devree of acinogenicits of the
§ooterials coreclates with the dunensional range of
the fibors snplaved . Becuse fibers in the samiples

TR Aely i size, corcinoeenic ity cannot be conhined
to e aleolute dieisional range, But a consers ative

estimate indicates that, in the pleura of the rat, durable
fibers < 3u in diameter and T-20u i length are far
more carcinogenie than cither fiibers of various lengths
with diameters >3 por fibers with diamerers < 3 and
lengths < 20p. Sore of our prelinary data indicate
that exceptionally long glass fibers with diameters
< 0.5 are highly carcinogenic in the pleura of the
rat. We are now testing sized samples of durable
fibers of many types o bprove our estimates of
which dimensions are the most hazardous,

Precise parameters need not be defined o appreciate
that cavcinogenicity can depend on the stracture
rather than the physicochenncal composition of a
particle. The most important corollary 1o this obser-
vation is that any type of durable fiber Talling into the
broadly defined dimensional range of long, fine fibers
may be carcinogenic. Certainly this scems true for
the pleura of the rat, and it is unhikely that different
miechanisims are operative in man. If we consider the
conventional definition of a fiber as any particle with
a length >3 timies s dianeter, minute fibers are
abnndant in our eovironment, and the list of fibers
nsed by man mcreases daily. Durable fibers are used
not only as insolation materials and binders of high
tensile strength, but also as excellont filters, abrasives,
lubricants, enwllicnts, and cheonucally inert fillers that
can be found in everyday houschold products, e,
cleansers, paints, cosmetics, and even fabrics, foods,
and medications. Furtherinore, air and water mp}»lws
are frequently contaminated with mineral fibers from
naniral sources as well as with pollugon by mane The
proof of man's exposure to fibers Lies i the face that
fibers of a variety of types can be isolated from nearly
all Ban lunes.

The question raised is the risk that such ibwers may
hold curremtly or with the increasing use of hibers that
may ocenur in the futare. A nomber of observations
alveady made are perhaps relevant to this guestion
(7 5); 1 menton here only a few, The hibrovs
materials o which we are most commonly exposed
consist for the most part of particles o Large or oo
stiall 1o he considered  potent carcmogens, F the
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