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64 COUNCILMAN, MAGRATH, AND BRINCKERHOFF.

vesicles were found in pharynx, uvula, tonsils, larynx, and
trachea. It is probable that the majority of the unbroken
elevations which were described in the mucous membrane at
the autopsies are due to such wvesicle formation and are not
true lesions. There was frequently a great deal of fibrin on
the eroded surfaces, in some cases closely resembling the
membrane formation in diphtheria. In one case there was
evidently a true diphtheria, although examination by culture
was not made. In this a characteristic fibrinous hyaline
membrane was present, and on the surface and within this
were clumps and masses of bacilli, morphologically and in
their situation similar to diphtheria bacilli. In this case
similar bacilli were found in the bronchi and in the foci of
broncho-pneumonia, 3

Degenerative changes were found in the nuclei of the
epithelial cells in connection with the lesions and elsewhere.
Within the lesions the grouping of the chromatin masses
around the nuclear membrane was frequently found, and
there was often direct division of the nuclei so altered, just as
in the skin.

The other change which affected the nuclei is a more inter-
esting one, and is difficult to explain. It was found not only
in the nuclei in the vicinity of the lesion, but elsewhere, and
chiefly in the pharynx and the esophagus. This consisted in
a very much more marked degree of the same sort of lesion
which we describe in the nuclei of liver and kidney epithe-
lium. The size of the nuclei was not altered. The charac-
teristic appearance of the chromatin was lost, it stained less
intensely, and was homogeneous. The main mass of chro-
matin was collected in the center of the cell, forming there a
mass sometimes round or oval, sometimes extremely irreg-
ular. What was most peculiar in these cases was the
appearance of small refractive vesicles in the interior of the
chromatin masses.

Especial interest is attached to the mucous membrane of
the eye in small-pox in view of the frequency with which
blindness results, especially in children. From the literature
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83 COUNCILMAN, MAGRATH, AND BRINCKERHOFF.,

protoplasm stains slightly pinkish with eosin, and lacks def-
inite granules. The nucleus js round or oval, relatively
large, with abundant chromatin. which is often in large
masses in the interior of the nucleus, There are also small
masses of chromatin attached to the nuclear rim. Definite
myelocytes are not numerous, and the forms with incurved
nucleus, generally regarded as transitional forms leading to
polynuclear leucocytes, are also rare.

In most cases there are present variable numbers of cells
of a different and more distinct character. These vary con-
siderably in size. The cell outlines are distinct and sharp.
The protoplasm is definitely granular, and has a pronounced
blue color when stained with the methylene blue. The
nucleus is more brightly stained than it is in the cells first
described. The chromatin is abundant, and distributed
chiefly at the periphery. The shape of the cells is somewhat
irregular, but forms suggesting ameboid activity are rarely
found. In some cases these cells are so abundant as to form
the predominant type, but generally they are much less
numerous than the premyelocytes, They are of the same
character as, or are identical with, many of the cells found
in the outer part of the follicles and sinuses of the lymph
nodes and in the interstitial tissue of organs. Nuclear figures
are always abundant in them in all situations. When under-
going division the cell is enlarged, and the granules in the
protoplasm become larger and more conspicuous. In some
of the dividing cells there may be a distinct line of granules
around the periphery, and granules of the same character
are often found around the outside of the cells, apparently
being separated from the protoplasm. In marked type these
cells are easily distinguishable from the premyelocytes, but
forms are seen in which neither the granulation nor the
color of the protoplasm is so distinct. Many of the cells
approach very closely to the character of plasma cells, and
occasionally it is possible to distinguish in them the small
crescent at one side of the nucleus, in which the protoplasm
takes more of the eosin stain. Cells of a typical lymphoid
character are found in varying numbers, depending largely
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very large cells, swollen from fat absorption, the faint out-
lines of the nucleus can with difficulty be distinguished. The
protoplasm is distinctly acidophilic, but this is more marked
in the smaller than in the larger cells. The outlines of the
small cells are often irregular, with knob-like projections.
The cells are in part distributed singly among the other cells,
but more frequently are found in groups. The most
common mode of occurrence is in foci about a number of
fat spaces. In no case are these cell-groups large enough
to have produced a macroscopic alteration. They often
form a line around a fat cell, or the space which this formerly
filled may be occupied by two or more very large cells. The
sizes of the large cells is evidently due to fat absorption.
There is no increase in the cytoplasm. This takes the form
of a very fine reticulum enclosing wide spaces which are
presumably filled with fat, for the fat cells disappear as these
cells become larger. Cells are occasionally found with large
vacuoles within them. These large cells often show a dis-
tinct line around the periphery where the protoplasm is
denser. They are phagocytic for all the cells of the marrow,
and cells are taken up which show no evidence of degenera-
tion. When formed around the foci of necrosis, they seem
to be absorbing the fat. Nuclear figures are rare, but in
one case a tri-polar figure was found. The origin of these
cells is obscure. Cells similar to them are found in the
blood. vessels, both free and attached to the wall. We
believe them to be endothelial in origin, Occasionally, rows
of smaller cells of the same character were found surround-
ing a small artery. They are similar to the phagocytic cells
found in typhoid fever. They are most numerous in the
cases in which the marrow shows the greatest hyperplasia,
and it seems probable that their function is intimately associ-
ated with the hyperplasia, in that they remove the fat to
make place for the multiplying cells. They have not, how-
ever, been described in the hyperplastic marrow under other
conditions. Not their presence, but their number and their
focal accumulations seem to be characteristic of small-pozx.
Their relation to fat absorption is further shown by the
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cells, showing indefinite strizz. In the basic cells, in a few
instances, single, small, round, acidophilic bodies were found,

| varying somewhat in size, and sometimes lying in an indefin-

ite vacuole. They presented a slight similarity to the young
cytoplasmic parasites in the skin. They were found most fre-
quently in the epithelium about the focal lesions. They were
distinguished from the parasites by differences in staining and
by the absence of structure and indications of growth.

The nuclear changes were more striking. The simplest
consisted in swelling of the nucleus producing a relative
diminution in the amount of chromatin, which stained less
sharply. In these swollen nuclei peculiar parallel lines were
often found, giving the appearance of rod-shaped structures
within them. These structures were inexplainable until for-
tunate sections showed that they were due to sharp infold-
ings of the nuclear membrane often extending completely
across the nucleus. In some cases several such folds were
found, appearing as rods in the optical cross section. De-
generation affecting the chromatin was most marked in the
interior cells. There was but little chromatin clumping.
The degeneration chiefly took the form of swelling and fusion
of the chromatin. The nucleus was converted in some cases
into a large, homogeneous mass, which stained intensely with
basic stains. In other cases the degenerated chromatin con-
tained clear or slightly stained spaces which sometimes were
arranged around a larger, central space. The chromatin was
refractive, and differed in no respect in staining and appear-
ance from the chromatin in other forms of nuclear degenera-
tion. These vacuolated masses were sometimes enclosed in
cells, at others were free in the lumen, mingled with cell
debris. A very similar condition was seen in the chromatin
of the spermatozoa. These were swollen, dense, and refrac-
tive, and contained vacuoles. Vacuolated bodies of this
character present a superficial resemblance to the intranuclear
parasites. They are smaller, their framework stains more
intensely with methylene blue and is more refractive, and
they never lie within a nucleus, being formed of the nucleus
and not in it. All these forms of degeneration, including the
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95 COUNCILMAN, MAGRATH, AND BRINCKERHOFF,

and this in cases which give no macroscopic indication of
them.

Accompanying this general degeneration of the epithelium,
there is usually some change in the interstitial tissue, consist-
ing in edema and a slight increase in the number of cells.

(2.) Focal lesions. — The focal lesions are more numerous
close beneath the tunica than elsewhere. They vary in
number, some testicles being thickly sown with the lesions,
while in others a single lesion would be found only after a
number of sections were examined. The fuci vary in size
from those which are microscapic to those which are five
millimeters in diameter. The smallest lesions, and those best
adapted for study, are in the undeveloped testicles of children.
In these and in some adult cases the beginning of the lesion
is found to consist in infiltration of the interstitial tissue with
cells. The infiltrating cells are lymphoid, and large, baso-
phile mononuclear cells. The vessels are dilated, and cells
similar to those in the tissue are found in them. Such foci
involve only the interstitial tissue between two or three
tubules. No change can be demonstrated in the epithelium,
beyond the common degeneration. Nuclear figures are found
both in the cells in the interstitial tissue and in those in the ves-
sels. No degeneration is found in the interstitial cells. From
such lesions as these, which can best be compared with the
small interstitial foci in the kidneys, the process extends. In
the larger foci the cells in the interstitial tissue are more numer-
ous and closely packed in the dilated septa. The lymphoid
cells and the large mononuclear basophiles predominate, but
among them phagocytic cells begin to appear. These vary
in size here, as elsewhere, and their phagocytic qualities are
shown by the red corpuscles and other cells enclosed within
them. There is some difference between the lesions in chil-
dren and those in adults in the greater numbers of eosino-
phile cells in children. The phagocytic cells seem to be
less numerous in children. The blood vessels in and about
the foci are greatly dilated, and contain cells of the same
character as those in the interstitial tissue, and there is
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accumulation of cells beneath the intima, may be found not
only in the arteries in and around the foci, but also in those
at a distance from the foci, The endothelial cells are hyper-
trophied, projecting into the vessels, and in many cases lying
free. Hemorrhage was found around such vessels. There
are always large numbers of nuclear figures, both in the phag-
ocytes and in the large mononuclear basophiles in the inter-
stitial tissue. Thrombi are occasionally found in the larger
veins at a distance from the foci, These thrombi are remark-
able for the character of the cells within them, polynuclear
leucocytes being almost absent. In all the lesions polynu-
clear leucocytes play no part; it was only rarely that a single
one was found either in the vessels, in the interstitial tissue,
or in the tubules in any stage of the lesions. The phago-
cytes acted very much as did the polynuclear leucocytes,
being attracted in the same way by the necrotic tissue. In
the vessels remote from the lesions polynuclear leucocytes
were found in small numbers.  In a differential count of the
leucocytes in several large veins beneath the tunjca vaginalis
the large mononuclear cells and lymphocytes formed eighty-
three per cent, the polynuclear leucocytes seventeen per cent.

No parasites were found in the interstitial lesions, although
careful search was made for them here as in the foci in the
bone marrow. Itis not absolutely possible to exclude the
possibility of their being present, for single gemmules and
spores could be overlooked, or not distinguished in the mass
of cell and nuclear. detritus in both tubules and interstitial
tissue.

Streptococci were found in the testicles with about the
same frequency as in other organs. They were most nu-
merous in the cases of purpura variolosa. They were usually
found in the vessels, and occasionally in clumps in the inter-
stitial tissue, without any reaction of the su rrounding tissues,
In one case necrosis was found around them, and in the
necrotic tissue here were numbers of polynuclear cells. The
streptococci cannot be shown to stand in any relation to the
interstitial foci. They are occasionally found in the foci, but

' not more often than in the tissue elsewhere.
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100 COUNCILMAN, MAGRATH, AND BRINCKERHOFF.

than to areas. In these places there were a number of poly-
nuclear leucocytes., The cysts were lined with simple epi-
thelium and in the interior there was granular material and a
number of large, swollen, epithelial cells, some of them con-
taining hyaline. The foci could not be regarded as due in
any way to changes which had taken place within the cysts,
In one of the sections from the purpuric case a single similar
focus was found. No parasites were found in the lesions,

The examination of the Fallopian tubes showed nothing
abnormal, excepting in one case of hemorrhagic small-pox,
in which death had probably taken place during menstrua-
tion; in this case hemorrhages were found in the lumen and
in the tissue without any specific alteration.

IX. THE EKIDNEYS.

Little attention has been paid either to the clinical exam-
ination of the urine in small-pox or to the anatomical study
of the renal lesions. These lesions are extensive and inter-
esting, both in relation to the specific disease and in relation
to the general pathological anatomy of the organ.

Hemorrhages in kidney pelvis. — Unruh, in 1872, was the
first to call attention to hemorrhage in the pelvis of the kid-
neys and in the ureters in small-pox. He found this in
twenty-eight of two hundred and twelve cases. In sixteen
cases the hemorrhage was slight; in twelve marked. The
hemorrhage took place both in and below the mucous mem-
brane, leaving the epithelium intact, and in some cases pro=-
ducing no clinical symptoms. This work of Unruh is the
only one in which especial attention has been called to this
interesting condition, though Ponfick, in 18735, says that hem-
orrhages may be found in the mucous membrane of the
urinary tract.

Such hemorrhages were present in five of our cases. Like
Unruh, we found the epithelial surface of the pelvis intact,
the hemorrhage taking place in and beneath the mucous
membrane. Free blood was present in the pelvis. Micro-
scopically, the epithelium was in part absent, in part ne-
crotic, and a few polynuclear leucocytes were found on or
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102 COUNCILMAN, MAGRATH, AND BRINCKERHOFF,

interstitial cases the albuminuria may be slight or entirely
absent.

Roger, in 1902, found albuminuria not common. It was
present in fifteen per cent of the light cases, in twenty-five
per cent of the discrete, and in twenty-eight per cent of the
confluent. In two cases he saw nephritis appear during con-
valescence. The lesions of the kidney presented no special
features. In a hemorrhagic case the kidneys were large and
covered with ecchymoses: there were parenchymatous hem-
orrhages and the pelves were filled with blood.

Auché et Jouchéres, in 1895, found the toxicity of the
urine diminished in the state of suppuration. Bowen found
focal lesions in the kidney which he compared with the
lesions in the skin. They consisted of a necrotic center, sur-
rounded by a zone of pus corpuscles and detritus, and out-
side of this a zone of epithelioid cells,

In our investigation the kidneys were examined in all
cases, sections being made from a number of pieces. The
usual methods of hardening and staining were employed.

There is nothing in the condition of the kidney which
points to any specific action of the small-pox virus, either as
a parasite acting directly on the tissue, or by means of
soluble toxine. There is a close analogy between the condi-
tion in the kidney in this and that in other infectious dis-
eases, but the changes are more common and more severe in

\small-pox than they are in any other acute infectious disease

which we have studied. It is possible that the lesions are
due rather to the concurrent infections than to the small-pox
virus, B PN M - s

In our series there were two cases of acute suppurative
nephritis, both in adults, and both in late stages of the
disease, with crusting well advanced in the skin lesions.
There were five cases of acute glomerulo-nephritis which
which were also in late stages of the disease, the earliest
case being in an infant of nineteen months which died on
the fourteenth day of the disease.

In all cases the kidney was affected; the most common
change was acute degeneration, often of an intense character,
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