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Intraperitonsal Reacticns caused dy Duto 080, GR]1 and O&S.
Proull.m.ry llpcﬂ.
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AS & means of orientation as to the ultimmte tissus reastions L.iél
of two given dusts, (020,°rsv” enamel and 0Gf1, ‘atmoepheric dust, . a
short preliminary experiment was earried out, using as ceamtrels [LE
lamp-black, & known inert substanoe and "silioa smoke® (28, & kmows
active one. S

Aqueocus suspensions of each of these four dusts were prepared @
so that one cubic centimeter contained 50 mg. of dust. Lﬁ_{g:
Only two guinea pigs were used in the prelimirary experimsnt.
After rendering the fields as sterile as possible by shaving the fur,
washing with scap and watsr, and disinfeeting with alcobol, fifty mg.
of each subsgtance to be tested were injected subcutanecusly in essh
abdomiral gquarter of the snimmi. mcmmmh«.
wvere made st the end of forty-edight and of nimetye-six heurs.

One of the animls, vioee peritomesl eavity wms imedvertemily
penetrated when the carben inoeulaticzs were mde, was allowed e
live and served as a control in the longer experiment.

Intraperitoneal injections were used in the second, larger seriece
of pigs, following exactly the techmique descrided by Miller et ‘11.
The only planned control ia this group was the "silice mmoke®. Its
known irritating properties were used as 8 basis of comparison with 5
the unknowns G20 and G81.

On Septemder 53, 1936, three pigs were injested mmm[#
with 2 co. of a 108 suspensicm of OBO; thres mre vere injested with & o
similar quantity of G81, while tb lut i.n natn‘ ams. . m-@\

ble ¢iffisulty wmas ensot ,1...,.,;_ SDOe%: -- g 'h..
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s.ne of the dust particles caused clogging of the piston in the syrin :

carrel. If the injections were made quickly, however, approximately
all of the .2 gms. could be introduced.

The original plan of killing the animals 30 as to observe tissue
reactions at monthly intervals could not be carried ocut bdecause some
of them died prematurely. One pig, which was injected with (20, died
shortly before the end of the ut;ond sonth, but was not replaced.

Two others, inoculated with G21 and G283 respectively, died after five
weeks. Two freshly inoculated animals were mbotitutod._ but they,
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too, died exactly at the end of two months. Thus, the progression
of lesions at one, two, and three months intervals could be odbserved
only in the animals injected with emamel. Portumately, the animml
with the accidental peritoneal injection of carbon, lived for over
four months and offered an opportunity for studying intrsperitonesl
carbon nodules and subcutaneous silica nodules of four months dwration.

SN

ihe Subcutanecus Lesions.

"As was to be expected, the most intense reaction was produced
by the silics. At the end of 48 hours there was censidersble hem-
orrhage and necrosis with slight fibroblastic proliferation. Very
little phagocytosis of dust had occurred as yet. NRinety-six hours
later, an occasional silica-bearing phagocyte was seen, and tLere was
energetic fidbroblastic activity not only immediately surrounding the
injected dust, but at some distance from it. Hemorrhage, edema, and

a
a

a number of acute inflasmatory cells were still present.
An acute inflammatory exudate, but no actual areas of necrosis,

surrounded the injected emamel at the end of forty-eight hours. The
sections made at the end of ninsty-six hours were unsatisfactory.
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A moderate inflammatory reaction was provoked by the ataospheri —
dust in forty-eight hours. An occasional fibroblast was noted. At
the end of ninety-six hours, a few phagocytes and fibroblasts were

present.
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Porty-eight hours after injection, both acute and chronic in- °°
flaamatory cells and about an equal mmber of dust-filled phagocytes %}
were seen around the lamp-black deposits. PFibrodlasts were surpris
numerous. Although coaparatively little carbon was seen in the uctig_aa

at the end of ninety-six hours, there was a moderately marked inf
tory reaction with a large number of fibroblasts. It was difficult )
to tell whether this response was provoked by the carbon or whether %

was a distant reaction due to atacspheric dust, which was injected @
at the opposite lower quadrant of the abdomen.

e Intrape onea ons.
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Macroscopically, the nodules produced by G20, G81, and GRR® did
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not show marked variations in appearance, except for the fact that
due to enamel could be distinguished by their characteristic dluish- .
gray color. Several features were common to all: intra-abdoainal

transportation of the dust, far from the original site of injection,

evidently occurred rapidly; at the eand of the first month the surfac
of practically every organ was studded with nodules. They varied in
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size from that of a millet-seed to that of a small lima-bean, and ha
a tendency to remain discrete, although a number of conglomerate fo :
were sean at the end of the second month. The anterior visceral =
peritoneun seemed to de the site of predilection, with the mesentery @@
next frequently involved. The caentum was generally rolled up some-

=
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where in the upper abdomen; dence bands of adhesions matted togetner
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many of the organs. As mentioned adbove, superficial nodules were %
found on most of the abdominel viscera! the diaphregs, liver, pall =

bladder, stomach, spleen, intestines, testes. HNone, however, were Eé@j
noted on the kidneys. t:n
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The Silica Nodules. =0
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At the end of the first month, the nodule eonsisted of a centrallSy
necrotic plug, surrounded by a zone of chromic inflammatory cells %
and a sharply circumscribing fidrous capsule. Attempted organizatioca’ —
was shown by a mmber of new blood vessels seen most frequently ml-%
pherally; fidbroblasts were numerous. 8ince it was difficult to @@

recognise the injected dust in the stained sections, the extent of

phagocytosis could not be judged. One month later, organization was

much more advanced. 7The cellular zone around the central ares of
necrosis was broader, the capsule firmer, and a gensrous network aof
nev blood vessels penetrated the greater part of the nedule. L
The four-mouths old suboutanscus nodule was cempletely organised
Becrosis had disappeared and was replaced by mmercus foreign dedy
giant cells and new fidrous tissue. In sharp comtrast, the carbea
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(peritonesal) nodule of the same age showed no cellular resetion whate
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ever. MNost of the carbon was coutained within large foreign bLody EE

giant cells, but there was no attempt at organization. ;
Ihe Enanel Jodules.

In the month-old nodule, the evamsl was seen as a more or less [—

o

amorphous, slightly refractile, greemish-dluish material interspersed (oc

with large, irregular, dark-blue, greamlar clumps. IThe center of the \\E
)
nodule was composed of this dust and eellular debwris. Towards the S~

periphery, however, large c-nlom m. and & mmbder of
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new blood vessels wers noted., Conneetive tissue proliferation wes
not marked and only about & sixth to 8 third of the distance from
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the periphery was orgaunised.
Little change occurred in the nodule st the end of almost twe
months. A few collagencus fidrils wers seen, Mt vaseularisation
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o
(8]

was not marked. _
Secticn through a three-months nodule showed that most of the

dust had been pbagocytosed. Almost the entire ooduls was vascularized,
but the total amount of fibrosis was slight.

The Atmospberic Dust Nodules. ="
After one month, faintly lumincus particles of a ymwg
cast were seen both intra- and extra-gellularly. A chroaie una—ux@
reaction with marked fibroblastic proliferatiocn surrounded the central
coagulum. Indeed, there seemed to be more collagen in some of these
nodules than in those caused by either silica or emamel. —r
Oddly enough, another month did met effect grest changes ia the
nodule. The center was still largely necrotic amd only at ths extreme
periphery was there s marrowv cellular sene. Quite a 1ittle filtresis
surrounded this zone, however, and extended for some distance frem
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the lesion. '
Unfortunately, both the origimsl and substituted animsl died at

the end of two months, 30 that three months old lesions caused dy

atscspheric dust comld not be studied.
The microscopic appearsnce of the nodules produced by the above

raned dusts was very similar to the subscutanecus nodules descrided

by E. H. Kettlel.
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An Attempt was made to setimsts the relative barafulness of tve
dusts, 020 (enmamel) and G221 (atmespheric dust), by the Miller

method of imtraperitoneal injection, using s dust, 028 ("silice
smoke®) as control.
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Widespread intra-abdoainal nodules were produced dy all three
samples.

It was impossidle to separate these samples into injurious and
innocuous dusts by the appearance of the gross lesions alone.
The activity of each dust was judged by the speed with which it
wvas engulfed by phagocytes and the ensuing cellular response,

with particular emphasis on its capacity to excite filtrous tissue
proliferation.

SITARASIEIAVE

A. The most active excitant of fibrosis was the dust GaR.
B. GR1 provoked less fibrous tissus reaction than G882, Mt
perbaps, a trifle more than G80.
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to pea-sized, amd distridbuted all ever the abdominal eavity : & large cme - &
was found Jjust under the left costal dorder; they weses foun3d oa the :
the surface of the intestinmse, the liver, diaphraga, spleem, .
mi-rmﬁat tissus and testes. A few were seen o0& the posterior a
dominal wall. ) _ y

8-36-1289 "Silica Smoke" 32 monmths

The peritoneum was adherent to almost all the abdominel viscers. The

omentul was partially tucked under the spleen. A demse band of adhesi

mtted together the spleen and stomach; the gill dladder was attached %o

the xyphoid. There were mmercus variously sised and shaped mocules,

dmly u‘stﬁd dtummm&atugbm nn.nnnrt:« of
splesa ver, sssentery, the fat tissue surroumding

ami a fow smal)l omes om the posterior abdominal wall. ‘g
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