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-inelastic, hard hormblende asbestos, rich in silicic acid and lime bus

Mineral asbestos is 2 magnesium salt of silicic a2ecid that contains

no free silicic acid. It is widely distributed on earth; the'pri:cipal.

deposits-are in Canada, South Africa and the Ural mountains. In the -

Greater German Reich, there is a workable deposit in Rechnitz (Burgen-—

'-Iand), a few kilometers from the Hungarian border. The mineral is mined

everywhere by strip mining, It occurs mainly in two forms: as rather

poor in magnesium; hormblende is mined principally in South Africa and

ary

northern I:aly; The other fbrm is the softer serpen:ine asbestos which
is- poorer in lime but richer in magnasium aﬁd wvater; éérpégtine is ex-’
tracted mairly in Canada and Siberiz.

After being quarried, both forzs of asbestos are crushed and‘ca:&éd.
It is ;he:fact fhat it can be separated fnto fine rock needles that has .
led to the mineral's industrial uses, particularly since it offers severa:.

temarkable qualities: extremely high fire resistance, resistange to

‘acids, thermal insulation and electzic non-conductance. The long-Eiberes

needles of serpentine asbestas are so softz, silken acd elastic thag

' they have earned the name "mountain £flax"; they can indeed be. spyn and

woven like flax. Mountain flax {s actually used for texciles, clothing
items forvfizeﬁen, thermgl insulation material, hoods, twine, atc.

The fibers.are first loosened by cardiag, then passed through spinnming
frames or mules and finally conveyed to the loom. The carding and
weaving causes dust, .The short-fiber ﬁeedles af hornblende asbestos
are not as well-suited for spinming; they ara used as raw material Sor

all sorts of combinacion products, such &s asbestos board, ashescos
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mortar or §§_§éq}:ives to increase the strenggh aﬁd toughness cf syn—
thetic resins. Asbestos mixtures are alsc used.for automotive break
linings; Asbestos is ve&y frequently mixed with cement to make build-
isg panels fqr_:dofs.and exterior walls - I need only remind of the

Lternit ﬁorks located in Berlin - as well as high-pfessure gaskets

and seamless pipes over steel cylinders; it is used to manufacture vats,

casks andstanﬁs for the storage of acids. The sawing to size of asbestos

——

 cement construction panels, the grindirg, £iling and fitting of acid-"

proof con:aiﬁérgband of f£inished asbest&s cexzent molds are all sources
of dust prddﬁ;:ion.' Since asbestos cemén: contains onl? 102 asbestos,
its dusc na:&fﬁlly does not yield as much asbestos as the dust pro-

duced in the asbestos mill or, mare particularly, in a mattress re-

-~

pair shop. = _ .

Asbestos,; whose industrial exploitatiom only began in the second

half of last century, has gaised rapidly growing importance. By 1528,

world consnmptiqn was five times that of pre—waﬁ [WWl], and it has con-
tinued to grow apace in the las; deca&e. There aré today aun estimzted
8007 pecple in Germany who work in the asbestos-producing irduscry.

Just as;ﬁich silicosis, the danger of unprotected work in the
asbestos in&ustry was only racognized fairly late. It is true that
already in 1500, the Englishman Murray had charaﬁ:erized as ocecupational
disease the bﬁlmonary fibrosis of a 33~year-old laborer who had worked
for ten years in an asbestos plant; during autopsy, Murray had de:;c:ed
asbestos needles in the lung: but this valuab;e picneering szudy ve-

ceived practicazlly no recognitiom at the tizme. Ia Germany, it was 1931



before von Blttamer-Worse and Xrillitzsch described for the first tinme
a case of ashestosis in the industrial region of Saxony under the naze

"moudtain flax lung". Since then, and par::cularly in :he last few

.
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years, :here. ‘has been d:.ll:.gent research and reporting regard...ng thz.s
new occupational'disease;» In this. connect_on, T would like to call

attention to the excellent "X—ray atlas of asbestosis" by Saupe (1938).

The course of asbestosis does not differ from that of silxcosas,

(.

which has beea deser ibed for us by B8hme; cnly the finest rock dust

is inhaled durinv work in asbestos plants. On the oche: hand, the -

pathologic processes of asbestosis and sl’*cosis are very'dﬂ**eren-

. -

from. each other., Asbestosis is charactorized by a diffuse £ibraosis
of the pulmondiy- tissue that recalls chronic indurative intarscicial

pueunonia. The changes become increasingly promounced in a descending

-

direction. Pure asbestosis never displays the nodulation or keratosis

found in silicosis. When it is observed, it is always found to be a

case of asbesto -szliccsis since it is not too rare for asbestos workers

<>

to have worked.before on materials containizg silicic acid.

I do not need to dwell on the clinical aspeect of astestosis sicce
its prlnclpal symptom is shortness of breath, just as ic is in szl;coszs,
asbestosis cannot be diagnosed oxth eqough certainty by either percussion
oT auscultation wi:hout an X-ray. Matching the amatomic fiadings, the
X~ray picture of asbestosis also differs eunaamencal_j frea thas of
silicosis. 3But I ust peint out thae, on occasion, the X-Tay may nos
:eveal any noticeable change despite a pactiens's vecal and entizaly

believable complazncs, this applies even when one can reject out of

‘e
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hand the possibllity of auy cother disease that might cause shortness

of breath, oppressive feeling and coughiﬁg. In general, the X-ray

picture produced by asbestosis is a much less striking one. I is

characterized—by exceedingly fine network and reticulation with a2a
embeddlng of equally fine and delicate maculation.. I:ansvérse and
_diaganal strlp-llke shadows appear quito early, particularly ia the

angles formed‘by the chest wall and the diaphragm. In general, the

C et ol

lower areas. are mo:e shaded than the upper lung regions which, not

~—cTas s

nf*equen:ly,-display emphysematous changes and are often rddiolucen:;
in s;_;cosig;-;d‘che coutrary, it is the basal region oﬁ the lung which
usually becodéd:ligh:er because of emphysema. In generxal, there is

a more pronodnﬁed expansion of che hili along tha heart rim. The as-
bestos-ind;;;d-cnanges are often more developed on the right side, as
‘Saupe points gut. . Wedler, who ran serlal tests at the Siebeck clinig, -
found thathhls patients almost as often had.a thickened left side. 1In
advanced sta;es, ribbou-like shadows are often observed around the
heart rim; they impinge on the.hearticoncaur like felt strips and make
it look blurred;

It must be pointed out that with asbestosis the wmost difficult
differentidl diagnosis is for pulmonary congestion which, as is known,
also dauses stronger heart markings, shadows on the dependent lung
segments and snréading of :he hili. But the honey-combed c-ose—meshed
lung structure created by asbestosis 1s considerably more delicate and

finer than that of pulcernary congestion. Saupe and many others con-

cerned with asbescosis, found that diagnosis beccmes less difficuls

lyme
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as experience is gained. And one muse alwéys keep inm miad that the

X-ray picture is better at revealing the intensity of the lung tissue's
reac:ioﬁ than the gravity of the preuxcconiosis.
The condition which distinguishes the asbestos worker from all .
others, is the presence of extremely fine asbtestos fibers in his body's
ischfrges, as originaliy demonstrated by Gloyne exactly ten years ago;

fizst he identified asbestos in the sputum and in the preumonoctomy,

‘later also iz the lacrimae and the feces. The fibers, which are coloz-

less, transparent and birefringent, are referred to as asbestos. needles;
when 2 uncolored pneumonotomy of asbestos lung is subjected to dark-field
1llumination, masses of asbestos needlas will be seen to glcw. Beintker -

found about 1,300,000 asbestos needles in 1 ccm. Ia the human body, these

asbestos needles can change iato peculiar structures: a mantle of gelw

like organiec material will form around an asbestos core; ia contrast to
the colorless asbestos needle, this sheath is given yellow, red-brown

or dark brown coloration by trivalent iron. These colorful structures

take on the wost diverse shapes, lookizg like clubs, dumbbells or spears;

sometines ;he segmenta:icns anc censtrictions of the mantle zround th
asbestos fiber makes them look like water lilies. These structures,
whicﬁ Fahr discovered as eaxrly as 1914, ares called asbestos bodies. Iz
is still not clear whether they originate in :he.lungs or in the upper
Tespiratory tract. Wor has the lasc word been heard about the mechanisa
by which asbestos bodies are forzed.

The clever theories advancsd by geoleziscs Seg2r and Sundius are

-

Clzmecrically opposed to each other. ut an=ifora cam te uysed to encion
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the asbestos bodies in the di;chafge as well aé in the preuzonotemy,
and they give a prussiana blue-reac:iqn with potassium ferrccyanide.
Per se, the detecticn of'asbe;coé bodies does not necéssarily imply
either severe asoestosis or diminished work capacity; but it does give
an Lndication tha: the nacien: has a predispos:ztion for the diseasa.

A few more remarks about asbestos needles. They are capable of
exerting'mechanicalvirtita:ion. When workers areiengaged in asbestos
mining or proﬁessing, asbestos fibers often penetrate - singly or in
bunéhés - into.the skin of their palms and the flexar side of their
fingers. This causes an epidermal brcliferation calledfégbes:os wart.

I have found such warts, at whose center ihgre is always an asbestos
fiber, on the skia of upger Ehighs and waists, and I have discussed
these cases eight years ago at & congress for intermal medicine jin Berlin.

But tﬁe warts formed by the proliferatioﬁ and induration of the
skin's epi:helialvlayer, are.h;rmless; i is‘che mechanical irrita;ion
vhich asbestas needles can proveka in luné tissue that is muckh-more
significan:. We are then faced with neoplastic growth. There is un-
forgunately no longer any doubt that luag cancer is the éccupational
czncer of asbesros w;rkers; in the last threa years, 1935-1938, six
different authors have reported 14 cases of combined asbesc&sis and
iung cancer. And, coensideriag the very limired number.of auctopsies
carTied outtso far, the percentage of cancer cases is very high. Nozd-
zann, in Hanéver, has assembled the pertineac literature and :eporéedly
rageazly (8th ;ﬁ:ernational Congress on cch.-.,.aciona’ Disaases, Trank

o the occupac-onal cancer of asbestos workars (the 18 years berween
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'asbes:bsivaith fartal lung cancer.

'S0 rar, the tests given to 100 asbestos workers have not senfirmed ok

fﬁe begimming ¢f work on asbastos zid deaﬁh ma:ch_p:he: ocﬁupa:ional
cancers). Since‘there is no absolute cause-to-effect occupational
connection between silicesis and caneér, it is clear that ashestos duse
nust ;ct diéferently ﬁhan silicosis dust. .
A few rematks, now, on the combination of tuberculesis and as-.

bestosis. 1In England, tuberculasis is really not rare (Wood and Gloyme

identified it in 30 of their asbestosis patients. Merewether rzports

that in 1934, out of 27 asbestosis deaths, 15 had tuberculosis; for T

13;_, Bridge even reports 34 asﬁes:o-tuberculosis cases»;mont 39 deaths
from asbestosis), but in Germaay, there have up.CO now_only been isolacad
cases; altogether 12 case$ of asbestosis plus tuberculosis have been
reported. Indemﬁity 1liabilizy under the Thizd Ger=an Decree on Occﬁ-
pational Diseases is therefore limited Eo.severe asbestosis not combinedb
wiéh tuBerculosis. Nor, of course; is the combination asbestosis plus
tuberculesis listed as yet. However, insurance companies have unhesi-
tatingly recognized and idemmified as oceupational diseage even =itd

It appéars certaiz that in order to contwact asbestosis or sili-
cosls, there must be an underlying-prédispostion. Whether a particular
constitution, such as a particular type of na;al breathiﬁg, has a sig-
nificant effect, canmot vet be determired., The chairman of the Silicon
Comxziztee (Department ccuuselor Dr. Bauer) has placed instrumentation
at the disposal of the Sub=-ccxmittee on Asbestos for the purpose of
evaluating the Lehmann theory on nasal capacity for duss absorprion;

hypothesis.
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