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Fic. 3.—Rat lung 327 days
after a dose of 100 mg.
of graphite. The gra-
phite is enmeshed in a
minimal quantity of
reticulin fibrils, the lesion
being exactly similar to
that produced by coal
(Fig. 1) (silver impreg-
nation X 190).

Fic. 4.—Rat lung 327Xdays
after a dose of 98 mg. of
graphite and 2 mg. of
quartz. Compared with
Fig. 3 there is considerably
more reticulin fibril forma-
tion (silver impregnation
X 190).
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Graphite (98 mg.) + Quartz (2 mg.).—Grade 1
fibrosis was seen on the 52nd day. This grade of
fibrosis continued till 112 days. From the 171st
day onwards the degree of fibrosis changed to
Grade 2 and remained so till the 327th day (Fig. 4).

Discussion

It is generally accepted that silica itself is the cause
of silicosis ; but the question arises as to how far
non-siliceous dusts assist or retard the silicotic
process, when inhaled with silica. Hollmann
(1937), Bohme and Lucanus (1930) and others have
concluded that pure dusts like coal and iron can be
responsible for serious pneumoconiosis, as lesions
produced by these dusts resemble in some respects
those of silicosis. Similar observations have been
made by Bergstrand (1930) and Frimann-Dahl
(1937).

The effect of coal dust has been studied before,
especially with reference to its power to increase
phagocytosis of siliceous dusts, or to absorb the
silica released in solution from such dusts. From
such studies it had been concluded that inhalation
of coal dust should lessen the pathogenicity of
siliceous dusts (Carleton, 1924 ; Haldane, 1929 ;
Whitehouse, 1938) ; indeed, many have believed
that coal dust protects against silicosis. -Sayers,
Meriwether, Lanza, and Adams (1933), on the other
hand, reported cases of acute silicosis from the
inhalation of coal dust, and they thought the coal
probably hastened the action of the silica. Policard
and other French authors have noted that the
lymphatics of the lung become blocked by the dust.

In this experiment we have not been able to
produce any serious reaction to coal over a period
of 300 days.

It has been shown in our preceding experiments
with 2 mg. of silica (Ray, King, and Harrison,
page 63) that this amount is almost entirely
eliminated from the lung parenchyma via the
lymphatics, but causes fibrosis of the hilar glands
and some degree of peribronchial or perivascular
fibrosis. When coal is added to this small amount
of quartz, the lymphatic drainage is presumably
blocked, and silica remains in the lung parenchyma.
As a result the retained silica exerts its toxic effect
there with the ultimate production of fibrous nodules.
This appears to be the most reasonable interpreta-
tion of our results.

Pure graphite has been found to be as inert as
pure coal, and exhibits no more pathogenicity in
the lung than pure coal. From both these experi-
ments it has been concluded that it is the retained
silica which is pathogenic and causes the fibrous
lesions in the lungs, and that the simultaneous
presence of large amounts of coal or graphite

exaggerates the pathogenic effect of small amounts
of silica.
Summary

The part played by clean coal and pure graphite
in the production of experimental silicosis has been
studied.

Pure coal gives rise to no serious reaction in the
animal lungs. Much of it is eliminated, and the
amount retained causes only slight reticulinosis.

Small doses of quartz which alone produce no
lesion in the rats’ lungs, produce nodular foci of
reticulinosis when large amounts of coal are added.
The large amount of coal probably upsets the
drainage mechanism, and the retained silica in the
lung exerts its toxic effect with the production of
fibrous nodules.

Pure graphite was as inert as pure coal; but
fibrous nodules were produced when it was mixed
with small amounts of silica. It is therefore con-
cluded that the simultaneous presence of large
amounts of coal or graphite exaggerated the patho-
genic effects of small amounts of silica.
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