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The presence of intranudear bodies with specific tinctorial prop-
erties has been widely accepted as indicatie of infection with a
virus having special affinity for tissues of neural or ectodermal origin.
It is the purpose of this paper to present morphological evidence that
similar bodies may be found in lesions of internal organs, and to
bring forward for consideration the possibility that viruses of this
type may localize i tissues other than ski and central nervous
system.

REV1EW OF IATURE

The history of such nudear indusions in mammalin tissue cells
dates back to a publication by Jesionek and Kiolemenoglou1 ini9o4,
on the findig of protozo6n-like structures in the organs of an heredi-
tary syphilitic. Their Ilustrations and decriptions show that they
were observing bodies very imilar to, or identical with, those with
which this paper is concerned. They were found in the kidneys,
lungs and liver of an eight-month syphilitic stillborn fetus. In the
kidneys the cells containing them were iregularly scattered through
the interstitial tissue of the cortex, often in groups of ten to forty.
In the liver and lungs they occurred singly; in the lung they were
found free in the bronchi and alveoli.
The intranuclear bodies are descnrbed as oval in form, with a fairly

definite cuticular zone suggesting a capsule. The nudeus consisted
of a central body, separated as if by a shell from the cytoplasm; on

' Received for publiation May 22, 1925.
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the inner surface of this shell (i.e. the nuclear membrane) were
darkly stained granules of various sizes. The cell body was spongy
and the pole near the nucleus filled with granules. As regards
staining, the authors noted that the central body, that is to say
the inclusion, stained rather palely and with a reddish tinge in
hematoxylin-eosin preparations, after sublimate fixaton, whereas
the peripheral granules were dark blue.
The authors believed that they could exclude the possibility that

these bodies arose as modifications from preformed structures. Their
appearance suggested some animal or vegetable parasite, and after
consultation with Professor R. Hertwig, it was concluded that they
were probably Gregarines. Tle possibility that they were the cause
of syphilis -this was before the days of the Treponema pallidum-
was discussed, but not seriously entertained.

Shortly after the appearance of this paper Ribbert,2 recalling that
he had seen similar bodies some twenty years previously, published
a short paper on protozoon-like cells in the kidney of a syphilitic
newborn and in the parotid of children. In the kidneys Ribbert
found large cells in the tubules but not in the glomeruli or stroma.
The preparations were twenty years old and somewhat faded, but
it was still evident that there were no transitions between these
cells and the renal epithelium. They are descnrbed as having a
round or oval nucleus containing a large homogeneous body, sepa-
rated from the nuclear membrane by a clear zone. The cell body
was slightly vacuolated or finely granular.

In Ribbert's second case smilar intranuclear bodies were found
in the parotid of a non-syphilitic year-old child. They occurred in
the ducts singly or in groups, often pushing aside the epithelial cells.
In his third case identical cells were found in even greater numbers
in the parotid ducts.
As regards their significance Ribbert agreed with Jesionek and

Kiolemenoglou that they were elements which in no way resembled
any of the normal or pathologically altered body cells. This sug-
gested at once their parasitic nature and the preparations were sub-
mitted to the zoologists Rhumbler and Ehlers, who rather inclined
to the opinion that they were amoebae or sporozoa.
In 1907, Loewenstein,3 at Ribbert's suggestion, studied the paro-

tids of thirty children from two months to two years old and found
inclusions in four. In the last case they were observed in fresh un-
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stained preparations. The slides were submitted to Professor Lud-
wig, the Director of the Zo6logical Institute, who was of the opinion
that they were protozoa, either coccidia or other sporozoa. Loewen-
stein found no transitions to normal body cells.

Pisano,4 in I9IO, reported the fidin of similar intranudear
bodies in the tissues of a stillborn fetus. The viscera i this case
showed pronounced lesions- the liver, a gummatous hepatitis,
while the kidneys, spleen, thyroid and lungs were all the seat of
interstitial fibrosis. The large cellular elements containing indu-
sions were present in great number in the kidneys, fairly numerous
in the liver and rare in the lungs. They were found in the crevices
of the connective tissue and free in the lumina of the tubuli contorti
of the kidneys. As to their significance various possibilities were
considered and rejected. The most specious hypothesis, and the one
adopted by Pisano, and also by Perrando5 in a subsequent artide,
was that the cells were of epithelial origin but "arrested in their
development by the dystropic and paraplastic effect of the syphilitic
infection." The paper makes no reference to previous German ob-
servations. The following year Mouchet6 found simil bodies in the
bile ducts of an eight-day syphilitic infant, with icterus. They were
regarded by him as sporozoa, the sporocysts of which were endosed
within hypertrophic epithelial cells.
Smith and Weidman7 in I9IO published in the University of Penn-

sylvania Medical Bulletin a paper entitled " Infection of a Still-born
Infant by an Amebiform Protozoan (Entameba mortinatalium), N.
S." The bodies which they depicted and described were obviously
identical in nature with those reported by Jesionek and Kiolemeno-
glou, and by RIibbert. One other fact of interest is brought out in
their paper, that in the liver and kidney the supposed parasites were
surrounded by a definite inflammatory reaction of lymphoid and
polymorphonuclear leucocytes. In the light of subsequent events it
is perhaps unnecessary to review the detailed steps by which Smith
and Weidman excduded all the hitherto known amoebae as a result
of which they were forced to create a new species for their parasite.

In 1914, the same authors,8 having in the meantime become
acquainted with the previous German reports, published a new
observation. The case was that of a two-months' old child, dying of
pneumonia. There were ulcerous eruptions about the mouth and
nose and scaly lesions of the buttocks, no definite luetic parental
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history, a negative Wasermann reaction, but fibrosis of thymus and
of pancreas; so that there was a song suspin that the child, like
the previous cases, was syphilitic. The "parastes," having the same
appearance as those in the previous case, were found this time only
in the lungs. Tihee was ano pneumonia, and a few areas
of caseous necrosis in which no tuberie baclli could be found. The
writers condude that the "parasites" are "doubtless harmless for
the mother, but for the fetus, especially when impaired by luetic
taint, they may prove pa c and capable of destroying life."
Bodies of this type next reappear in the literature in1921, being

described ts time as "An Intracellular Protozoan Parasite of the
Duct of the Salivary Glands of the Guinea-pig." Leila Jackn '
founkd it in 26 of 48 pigs examined, and dribed it as follows: "an
encysted organism of irregular round or oval contour. In its most
conspicuous and fully developed form, it pracically replaces the
host cell which still retains its relations to the duct wall. The center
is occupied by a round or oval body, which stains deeply and un-
evenly, around which is a wide, lightly stained zone and outside of
this a pripheral capsule." The Illustations which accompany the
paper show a very dose resemblance to the bodies described by the
previous write Jackson, wever, interpreted them as cocddial in
nature, and thought they were situated within the cytoplasm of the
epithelial cl, rather than within the nudeus. There may therefore
perhaps be some question as to whether she was dealing with the
same type of structure.

In the same year, 1921, Goodpasture and Talbot 10 published an
eellent paper, " Concerning the Nature of the Protozoan-like Cells
in Certain Lesions of Infancy." In a six-weeks' old male child, which
had had green stools from birth, glucose in the urine, edema of the
feet, and cough, they found large cells with acidophilic intranudear
bodies, in the alveoli of the lungs, in the chronically inflamed bronchi,
and mpacted in the glomeruli of the kidneys. Their Ilustrations
leave no doubt that the bodies were identical with those in our own
case, and with the bodies reported previously.

Goodpasture and Talbot remark that these idusionn ontaining
cells resemble no normal element of the body. They believe, how-
ever, that their onigin can be traced to large mononudear cells
situated jut outside the endothelium of small veins and capillaries,
and that they may ga entrance into the blood stream, penetrating
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the capillary walls. No cels of this ype were observed in organs
other than the kidneys, lungs and liver. The possibility that other
types of cells, particularly epithelium, might be transformed into
cells of this type, could not be excluded. Indeed, early stages of the
transformation could be seen in the alveolar epitheial cells.
The authors found it difficult to form an opinion as to the nature

of this remarkble change, which suggested the intranuclear bodies
descnrbed by Tyzzer u (I906) in varicela. They felt very certain
that whatever they might be, they were not protozoa.
De ange 12 in1922 recorded a imilar finding in a three-day old

icteric infant with crrhosis of the liver. Syphilitic infection could
not be proved, the viscera showing no spirodaetae by the Levaditi
method, and the parents giving a negative Wassemann reaction.
The inclsion-containing cells were found in the convoluted tubules
of the kidneys; in their vicinity, there was round cell infiltration of
the stroma. They were interpreted as some undetermined form of
cell degeneration.
Three further cases were reported in1922 by J. Miller,' one in

a stillbirth, one in a child eight weeks old with hydrocephalus and
slight interstitial nephritis, and a third in a two-months' old child
with congenital syphflis. The inclusions were found only in the
kidneys; their appearance conforms to that described by previous
observers.

Miller excludes the possibility that the cells are protozoan be-
cause of their occurrence in stillbirths, and because it does not seem
possible that they could have passed the placental barrier. He is
therefore forced to believe that they originate from tissue cells which
have undergone a peculiar degeration, characterized by the dis-
sociation of the oxy- and basi-chromatin withi the nucleus, and by
hypertrophy of the affected cells as a whole. The foregoig cases are
summarized in Table I.
We should hardly be justified in reviewmg these isolated findings

at length were it not for the fact that the matter of these intra-
nuclear bodies takes on new interest and importance with the dis-
covery of B. Lipschiitz 14 in I921 that similar structures are con-
stantly and characteristically assocated with the lesions produced
by the herpes virus, both in man and rabbits. Although it had been
previously shown by Griuter 15 and Loewenstein 16, that the virus of
herpes febrilis is tnsmissble in series to rabbits, Lipschutz was the
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first to make a careful study of the intracellular inclusions in this
disease, and in herpes zoster and herpes genitalis, and to interpret
these bodies as the expression or result of an intranudear virus.
Since Lipschutz's first publication, numerous articles have appeared,
dealing not only with the question of cell iclusions, but with the
most interesting and still obscure problem of the relation of the
herpetic virus, d the encephalitis produced by certain strains of
it in rabbits, to the virus of epidemic encehalits in man. We shall
attempt to discuss only the herpetic inclusions, and their possible
bearing on the interpretation of the case which is here reported.

Lipschiitz showed first of all that these bodies are not artifacts,
inasmuch as they may be easily recognized in fresh preparations.
They are round, oval, or even slightly irregular structures rangng
from 2 micra to such as completely fill the nucleus, reaching to the
nuclear membrame but leaving usually a small clear zone. Smaller
inclusions lie against a clear background. Usually there is only one
within a nudear membrane, but sometimes several. Practically
every nucleus at the site of the herpetic lesions may contain an in-
clusion. Frequently the indusions appear homogeneous, but in
properly differentiated iron-hematoxylin preparations, they appear
to be composed of numerous minute granules embedded in a homo-
geneous matrix.
Although they typically occur within the nuclei, they may in

early lesions be occasionally found in the cytoplasm in the vicinity
of the nuclear membrane. They are present both in the nuclei of
epithelial cells, and in the swollen hydropic nuclei of connective
issue cels in the corium, and in the cells about blood vessels. Once
an iclusion was seen withi a mast cell, and once withi the pro-
liferating epithelium of a hair follicle.
The staining reactions are summarized as follows:

Stain Imndsio. Nucleoli
G . . . . . . . . . . . . . . . . Red Dark bhu

HMatoyin-n . . . . . . . . . . Dark red Blu-black
Inin ro-hemaoxyli . . . . . Yelow-gray Black

Pappenheim ..... . . . . . . . . Green or blue Red

The ndusions may thus be readfly differentiated tinctorially from
the nucleoli.

Lipschitz 14 discusses at length i this and a subsequent paper17
the possible interpretation to be placed upon these and similar
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intranudear indusions, and rehes the condusion that they repre-
sent the reaction of the nudear plasm to a living virus classed with
the Chlamydozoa-Stroyloplama To the group of these intra-
nudear viruses, which indudes causative agents of the various forms
of herpes, Borna's disease of horses (epidemic encephalomyelitis),
varicella, fowl-pox, etc-, is given the name "karyoolkon group," dis-
inuisin them from the cytoolon group, in which the inclusion
is present in the cytoplasm. The trachoma bodies, the Guarneri cor-
pusde im smallpox, and the Negri bodies in the ganglion cells in
rabies are reresentative of this latter group.
Lipschitzs arguments in support of the view that the indusions

are to be interpreted as a specfic reaction to a living parasitic virus,
are briefly the following:

i. Their g al resemblance to the well-known dusions of
variola and vaccina.

2. Their constant occurrence m the pathologic tissue, and their
limitation to that tissue.

3. The mpossibility of identifying them with hypertropic nu-
cleoli or any known degenerative products of the cell.

4. The possibility of reproducing imilar bodies by experimental
inoculation of the virus.

Subsequent investigation has almost nanimously confirmed Lip-
schiitz's work so far as the regular occurrence of the intranudear
bodies in spontaneous and experimental herpes lesions is concerned.
There have, however, been differences of interpretation. Thus
Lauda,l8 who studied the iclusions both in the herpetic lesion and
withi the ga lon cells and ceiaclls of the encephalitic rabbits,
believes that the icuss are the result of a degenerative, destruc-
tive process of the nudeus, whereby the oxychromatin comes to
lie in the center of the cell, and the basi-chromatin moves to the
periphery. Against the parasitic nature of the indusions, he brings
the following arguments: (i) the absence of evidence that the virus
is really situated within the nudeus; (2) the absence of elementary
bodies within the icusons (he was unable to confirm Lipschuitz's
observation as to the presence of miute granules within the in-
lusion); (3) the lac of specificity, since bodies of apparently iden-

tical morphology are found in such diverse conditions as herpes
labialis, zoster and varicella. Zdansky,19 also, in a recent paper on
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the pathologic anatomy of the encephalitis produced in rabbits by
the herpes-encephalitis virus, ascnbes no etiological importance to
the inclusions found in the ganglion cells and glia cells, but regards
them rather as degeneration products of the karyoplasma. Levaditi2o
and Da Fano 21 believe that the virus is more probably to be found
in certain minute granular bodies scattered through the affected
nerve tissue, both within the cells or between them. The larger
intranuclear bodies (the "neurocorpuscules" of Levaditi, Harvier
and Nicolau 22) are regarded as products of nudeolar degeneration.
Cowdry and Nicholson,23 in studying cytologically experimental her-
petic encephalitis material given them by Flexner, Noguchi and
Amoss, attribute little importance to intranuclear inclusions of the
Lipschutz type, and most of their attention appears to have been
directed to the smaller types of granules emphasized by Da Fano.
In conclusion, they state their belief that the inclusions which are
so abundant in herpes do not represent a concrete class of granula-
tions sui generis, but that they are of variable composition and de-
rived from several sources.

Quite the opposite point of view is taken by Goodpasture and
Teague. In one of the most recent of the brilliant series of studies
in this field, Goodpasture" makes a very strong argument in favor
of the view that the nuclear inclusions represent a change brought
about specifically by the virus of herpes or closely related viruses.
As the virus passes from the peripheral nerve endings to the central
nervous system along the nerve trunks, a progressive involvement
of the neurolemma cells and then of the ganglion cells in the corre-
sponding region of the brain, may be demonstrated. When the
lesion is nilateral, only the cells on the affected side show indusions.
While it is not maintained by Goodpasture that the intranuclear
inclusion is itself the active agent of the disease, he does believe with
Lipschutz that it indicates an intranuclear localization of the in-
fective substance.

CASE REPORT
F. S. (history 6oggI- autopsy 9582), male, white, age 36 years. Entered

Presbyterian Hospital September 27, 1924.
Chief Complaints. Fever for 3Y weeks. Pain in chest for io days.
Past History. Gonorrhoea g years ago. In Igo8, an acute illness (appendi-

citis ?) since which time he has been subject to attacks of indigestion, character-
ized by acute pain across the upper abdomen and lower chest, coming on X hour
after meals, and relieved by rhubarb and soda. At times the pain has been
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ll in the right lower costal region and is relieved by lying on the affected
side. No history of herpes was obtained on careful nquiry.

Presext Illuw. The present illne began graualy about one month ago
with afternoon fever. Seven days after the onset a motile gram-negative
bacllus was obtained fiom blood culture. This was at first believed to be
B. paratyposus but was later identified as B. coli. Ten days ago he began to
have pains in the lower anterior part of the chest. The pain was buming in
character and worst when fever was highest. There were no abdominal pains
and no blood in the stools.

Physical Ezamination. Thin, well-deveoped man, acutely ill. Heart and
hmgs negative. Abdomen flat, with slight fullne in the right upper quadrant
where there was definitely increased resistance and tenderness on pressure.
Liver ble 3 an. below the costal margin. No abnormal neurological sgns.
Pulse regular, not dicrotic, Ioo. Blood pressure I05/55. Blood: R. B. C. 4,000,-
000, Hg. 92 per cant, W. B. C. i6,900, P. M. N. 79 per cent, Lym. 20 per cent,
Eosin. I per cent. Wasrmann reaction negative. Stool negative for blood
(Guaiac test). Blood culture: negative on one occasion; on another, B. coli was
again recoered.

Course. The tempeature curve suggested a pyogenic infection rather than
paratyphoid fever. The tenderness in the region of the liver persisted, and the
diagnsis lay between subphrenic and hepatic abscess. On October gth, explora-
tory coeliotomy disclosed an abscess in the right lobe of the liver, which was
drained. Culture of the pus yielded Stapkylococcus pyogensc albus.

Operation was follwed by only temporary improvement. Transfusion (750
c.c. of blood) failed to influence the temperature or kucocytosis. Examination
of the chest was negative.
On November 4th, because of the failure to improve, he was again operated

upon, and a subphrenic abscess found and drained. The septic temperature
persisted. An X-ray on November 8th showed a shadow in the right lower
chest and obliteration of the phrenic angle. Dullness was found over this area.
The leucocyte cout waS 24,85o, P. M. N. 86 per cent.
Upon aspiration of the chest, a small amount of blood and fluid, sterile on

culture, was obtained. On a second aspiration of the chest Io days later, a
small amount of blood-streaked pus was withdrawn, from which was grown a
non-hemolytic streptocccus in pure culture. The margins of the draining oper-
ative wound at this time had become necrotic over a wide area, and masses of
necrotic liver tissue were discha from the abscess.
On November i9th, a piece of tissue was removed from the wall of the liver

abscess. Sections of this showed bile ducts, some compressed, some distended
with polymorphonudears. her was much dense granulation tissue in the midst
of which were a few degenerating liver cells; also many phagocytes, some con-
taining hemosiderin. No amoebae could be found. No organisms could be
found in a Levaditi preparation. Smears from the abscess stained with methy-
lene blue, and by Font method, showed many cocci, often in chains, and
many bacili but no spirocbaetae or spirillae, or filamentous organisms.
On December ist, the patient developed bloody diarrhea and on December

sth amoeba kistotytica was reported as present in the stools. The administra-
tion of emetin hydrochloride (0.63 gm. in twelve days) was followed by a de-
crease in the number of the stools. No amoebae were found after the emetin
therapy was begun. The margins of the liver wound showed signs of more active
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healing, with the appeara of granulat tissue, and the abscess cavity be-
came smaller. ITe fever, however, ted, and also the pulmonary signs.
On December I8th he had two bloody stools, the second one coting of

almost Soo cc. of blood He became weaker, and died two days later, having
bee I approimately 33 months.
Asy 9582. Anatomic diag : Abscess of the liver; ulerative colitis

with hemorrhage; suppative plemrisy, right; lobular pneum organiing;
small bronchiectases; fibrous peural and peritoneal adhesio; s of pul-
monary venules.

The body is that of a fairly well-develped, moderately emacited white man
I65 an. in length. Ihere are no cutaneous lesions. Ihere is rigor of the jaw,
neck and mties, and some lividity of the dependent portions. There are
no abnormaties over the calvarium; no dicharge from the eyes, ears, nose or
mouth. The pupils are round, equal and in mid-dilatation. The conjunctivae
and buccal mucous membranes are quite pale. The teeth are in good condition.
There is no enlagent of the thyroid; the suprficial lymph glands are not
palpble- The chest is long and narrow. On the right side of the chest, in the
posterior axlary line, over the 8th rib, is a recent surgical inson, through
whkh a finger can be introduced diectly into the pleural cavity. From this
wound there flows a small amount of thk, milky-white, purulnt material.
There is a long incision over the lower anterior chest on the right, following the
course of the ribs. The ge of the lower ribs project into the wound and
are necrotic. here is considerable erosion of the epithelium around the margin
of this wound, ialy at the inner angle, where there is a granulating surface
2 cm. in breadth, eding back from the edge. The wound is widely gaping,
and through it one can see directly into a cavity which extends into the liver.
In the upper right quadrant of the abdomen are two gray, glstening scars whih
touch each other at their upper ends and form an angle of about 600. The ex-
ternal genitaia are normaL Ther is no edema of the feet or anke The sub-
cutaneous fat is practically absent.

Abdomixal Cavity. There is no excess of fluid in the peritoneal cavity. There
are fairly recent a s between the almost fat-free omentum and the ante-
rior abdominal wall, and also in the region of the cecum. Tiese adhesions be-
come denser in the region of the liver and the anterior surface of the right lobe
is bound to the anterior abdinal wall by tough adheions which Completely
wall off the abscess from the peritoneal cavity. IThe liver edge extends 9 cm.
below the xiphoid.

The livr weighs 1480 grams and maLsures 20120 x Io an. After dissecting
off the adhns, there is seen in the right lobe on the anterior surface a cavity
with an opening about 2 an. in its greatest diameter. The srface of the right
lobe of the liver is for the most part devoid of adhions except in the region of
the cavity; the left lobe is covered with a smooth ening pule. There is
no accumulation of pus between the liver and diaph . On section it is seen
that the cavity extends into the liver for a distance of 3 an. The wall is com-
posed of gray, glistening, dense fibrous tissue, superficially bile-stained and
covered with a little exudate. Above the cavity, which is in the dome of the
liver, there is an infarct-like area of atrophy and congestion, slightly sunken
below the level of the surrounding parenchyma. This wedge-shaped has its
base toward the capsule and its apex is against a large branch of the hepatic vein.
Contrasting with this, the lobules in other portions of the liver are considerably
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larger; there is a very narrow red zone about the efferent vein, but about the
portal vessels is a broad grayish-yelbow zone. Surounding the abscess cavity
andeing for a iable distance toward the inferior border on the anterior
surfaceis again n an irlar zone, identical appaance with the large one
described. A commucation between the larger bile ducts and the abscess
cavity cannot be d trated, but there are seen in the wall of the cavity
several oval openings from I to 2 mm. in dieter, whh appear to be the
openings of bile ducts The poral vessels and bile ducts elsewhere appear
normal. There are no otheras or infacted ares found. Thele is no
gneral increae in e ts.
Tne gailkukddr is small; its wall is thin. It contains a small amount of pale

viscid bile.
The spee weis 225 grams and measures i6 x 7 x 3 cm. The capuk is

smooth and glistening. The organ is moderately soft. On section the pulp is
reddis-gay in color; the Malpigian bodies are small but easily seen.

The pancras, adrnals, kidneys, and pdic organs are normal.
Gasbo-intestinal Fad. The stomach, duodenum, jejunum and ileum are

normal.
In the cecum are found discreet, ulers of varying size with clean bases; only a

few of these show slight undermining. Thnes ulers extend down to the inner
layer of muscle and tend to encirce the gut; they measure o.S an. to 4 cm. in
greatest dimension. Ihe wall about then is not indurated, and cling to the
margn of one of these ulcers are blood clots. In the ascending colon also are a
few ulers, to one of which a blood dot is adherent. They are similar in appear-
ance to those in the cecum, but somewhat smaller. The bases of the uls are
covered neither by exudate nor by dinitey gnizable granulation tissue.
There are fifteen of theme ucers. No other ulers are found in the remainder
of the large intestine.
The lymph glads in the mesentery are not enlarge; on section they appear

normal.
Thacic cavity. There are numerous adhesions between the lower lobe of the

right hmg and the parietal pleura. Ihese a ns tend to wall off the sml
cavity communicating with the incisn in the lateral chest wall. A few adhe-
sions are present between the apex of the upper lobe on the left and the parietal
pleura. There is no excess of fluid in either pleural cavity.

The upper lobe of the right lng is everywhere air-ontaining and fluffy, as is
also the middle lobe. The lower lobe is much c dark red and flabby;
its pleua roughened by the fibrous adhesis and by a fibrino-purulnt exudate.
On section the cut surface of the upper and middle lbes is pale. There is no
consolidation. IThe lower lobe on section is dark red, firm, but not uniformly
consolidated. The pleua is quite obviously thic d; it se also somewhat
wrinkled, yet the exudate fills in the spaces between the wrinkles, producing
.a level surface. Scattered throughout the lower lobe are small grayish areas
which appear to be more or Is cnllned to the immediate region of the smaller
bronchi. The bronchi are not hicwalled.
The upper lobe of the left lug is everywhere air-containing. ne lower lobe

is heavy. The posterior portion is dark bluish-red in color, and this area is
somewhat sunken below the level of the air-ntaining lung adjacent to it.
The lower lobe feels flabby; it does not have the consistence of a firmly con-
solidated lung but is more or less elastic. On section there are found in the

4S6



INTRANUCLEAR INCLUSIONS

upper lobe a few areas, lobular in sze, which are co idated, and the cut sur-
face of these is yellowish in color. In the lower lobe are small areas of consolida-
tion which are for the most part to the sma bronchi; they rarlymeasure
more than o.5 cm. in di , and are not uent Tle bronchi in the
centers of these in some t contain a little puruent fluid, but for the
most part they are empty and their walls are not ially t ed. Some of
the md s bronchi are dilated; they are, hover, le with smooth
mucosa. The lymph glands at the hilum of the hmg are not enlarged; they con-
tain a considerable amount of pigment.
The heart and aorta show no significant chges.
Diaphragm. There is no demonstrable communcation between the abscess

in the lver and the right plural cavity.
Bacteiologic repot. The culture from the content of the law intestine was

negative for dysentery bacilli.
Miscopic exa : Liver. The wail of the abscess is composed of dense

connective tissue in its deeper part where there are many widelydded capil-
laries. At the oute margi of the abscess wall are small a ulations of liver
cells undeoWing atrphy, and also many mononuclear wandering cells of con-
sideable size, many cntaining yellow pigment, others having vacuolated cyto-
plasm. Bile ducts are also found; some of these have a wide lumen, in others
the lumen is very small. In the more superficial part of the abscess the wall is
les dense; it is infiltrated with small round cells and a few polymrphonucear
leucocytes. Upon the surface are lare clonies of cocc. hrughout the entire
abscs wall are many large cells, often with bailic cytoplasm, and having
oval or round, vesicular nulei. In each of these nucei is a very prominent
deeply staining mass. These cells are to be seen both within the cllaries and
in the connective tissue. Frequently they appear to be pasng through the
wall of the capllary or are lying against the endothei lining of the vessel; in
places also they seen to have just penetrated the capllary wall and are lying
imediately adjacent to it on the outer side. Some of the endotdial cells
lining the cap are swollen. he iver lobus immiately about the

are flatt , and the liver cells atrophic. Thle is some icrease in
conetiV tissue in the portal ar near the abscess, and gmups of phagocytes
containig e n are to be seen. At a distance from the abscess the liver
parenchyma appears normaL An occasional small accu lation of polymor-
phonudear leucocytesg around a necrotic cell is found in the sinusoids;
these degenerating S are apparetly not in continuity with the liver cels or
endothelium of the sin s but lie free within the hmen.

Intetixe. The ulers extend down to the submu Te base is c ed
of loose granulatin tssue infiltrated with small mononuclear cels.
In the granulatin tissue and within small blood vessels are large cells with
vescular nucei, in each of which is to be sen a very striking intranuclear mass.
The infiltration with wandering cells does not involve the undeying muscle.
In one or two instanc an arteriole lying in the suiial part of the ul has
undergoe necrosis and the hemorrhage probably came from such vessels.
ITere is no regeneration of the ith m at the margi of the uler.

Lung. Ihe smal bronchi are file with an acute inflammatory exudate
and the epithelium has disapared in many insbtnces from at least a portion
of the wal In other places the epithelium has become flattened and more
squamous in type. The walls of these bronchi are infiltrated with wandering
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cells of all varieties, and the infltration extends into the adjacent alveolar
septa which are wide. Many of these alveoli are filEd with polymorphonudear
leucocytes. In some of the bronchi the exudate has undegone organirtion and
the lumn is partly filed with a fibrous plug. T'ne exudate in sm of the alveoli
also is -I don _t le tiries ae gced

In other areas the alveodi are fill with a recent acute inflammatory exudate.
ITe septa of these alveohli are not infiltrated with wandering ceIls. n many
alveoi the ethe i s distintl cubial, and apparently attached to or
continuous with the ining pithelial are very large cell with vescular
nudei, each tonaining a pminet, deeply staining mass. Some of these cels
lie free in the alveoli or in the exudate within them. Lar cels, at times multi-
nuceated, with intranudear masses, are found within the small br of
the p ry artery, or lying just beneath the endothelium of these vessels.
ITese cls are idet i appeaance with the striking cel found in the liver
and in the intestinal ulers.
In the section from the right lower lobe the pleura is greatly inreasd in

width, and here is found granution tissue which is very dense. The capilarie
in the granulation tssue are quite large; adjacent to the capilarie, and at times
within them, are to be found many of the large c with the promiment intra-
nucear masses. Te alveoli in the im iate cinity of this granulation tssue
have thickened walls, they are lined with cuboidal epithelium, and their lumina
are much sma than normaL

In the section from the left lower lbe, the peura is only slghtly thickened,
and there is a delte fibins exudate upon it. In many parts of the section
the alveoi are filbd with polymopnudlear leuaytes, and the epitheli cells
lining these aleoli are lrger than nornal, but kss cuboidal than in many parts
of the setion frm the right lower lobe. Thee ehelial cel are deeply baso-
philic in their stining r o he al r septa are frequently thickened.
In many plces the alveolar space is filled with edema fluid, and in such alveoli
the lining epitheium is quitep inent. ITese alveohr septa are not ially
thickned. In yet other alveoli is ct fibri with a few polymorpihnudear
leuocytes. The sma bronchi are frequently dilated, and their Iumina are
fiBed with polyorphonudear lucocytes; the epi ium has undrgone meta-
plasia. Througbout the section are many of the prmment cells with the large
itanu bodies. Tse are found in the sma b of the pulmoary
artery, in the ries or just beneath the othum of the vssels, and
also free within the alveoli or in diect continuity with the epithelial cells lining
the alveolL

With the Gram stain, many gamm-poitive dipl, often i pais, are seen
in the areas of acute inflammatory date.

Spkee. In the pulp are many polymrphonuclear leucocytes and hemor-
rhages. None of the lare cls are found.

Adrenals. The cortical cels are depleted of lipoid. In one of the capillaries
is a singl rge cell apparently undergoing degation.

Tests. Ther is no TehemenIrana propia of some of the
tubules is thickened and the interstitums is edeatous Small accumulations of
ymphocyte, many of which are un g karyohexis, are found in the
interstitial tissue.

Hear, kidnys, panceas, and prosaa are essentally noraL
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NucLEAR INcLusIoNs

In the foregoing protocol, brief reference has been made to the
intranudear bodies present in intestine, liver and lungs. They were
found, as has been noted, in large cells for the most part, isolated
from the surrounding tissue, although in the lungs they appeared
in some cases to be continuous with contiguous alveolar epithelial
cells. Even with low magnification the incluin-containing cells
were conspicuous by virtue of their large size, measurig 25 micra.
Usually they contained a single nucleus, but cells with two, three or
four nudei were seen. In these multinudeated cells inclusions were
sometimes present in only one or more of the nudei (Fig. 3).
The nclusions themselves varied in size, shape and, to a certain

degree, in their staining reaction. The largest forms measured II
micra in greatest dimension and completely filled the nudear area
with the exception of a narrow, dear zone sharply separating them
from the deeply staied nudear membrane. Projecting into this clear
zone from the nuclear membrane were the deeply stained remnants
of the chromatin material, often aggregated into a single lenticular
clump. In addition smaller and less definitely stble chromatin
granules could be s lining the nuclear membrane on its inner
surface. The smaller forms, of which there were often several within
the nudeus, were at times difficult to dis ish from the nucleoli
and, as will be pointed out later, stained less distinctively.
The shape was most commonly spherical or ovoid, but elongated

sausage-shaped forms were seen (Figs. i and 2). The structures ap
peared to have a certain plasticty, conforming to the shape of the
nucleus. They generally were sharply outlined, but occasionally
their margin was somewhat fuzzy and indistinct. Forms which were
interpreted as degenerative showed fusion with the nuclear mem-
brane, the latter also becoming indistinct.
The bodies showed little evidence of internal structure. At times

the central portion stained more intensely; at times also one could
see irregular areas of rarefaction. By none of the staining methods
used, including Heidenhain's iron-hematoxylin, was it possible to
identify minute granules within the inclusions.
The stai ng reactions conform closely to those given by Lip-

schutz 14 in his original article on herpetic inclusions. In addition to
the reactions given by Lipschutz, it was found that the bodies stained
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brilianty red with Mallory's acid chsin- aniline blue, orange G,
and that they did not retain the gentian violet in the Gram stain.
With the Levaditi stain they became a uniform chestnut brown in
contrast to the yellow of the remaining tissue. With Bensley's mod-
ificaton of Altman's mitochondrial stain the nclusions were vividly
red. The cytoplasm of the inclusion-containing cells stained purplish
with the hematoxyln-eosin, being in general more basophilic than
the surrounding tissue cells. The cytoplasm appeared finely granu-
lar; but indistinct and well-defined granules were demonstrated only
with the Mallory stain, and when present they were intensely fuchsi-
nophilic. These cytoplasmic granules were not found in all of the
inclusion-bearing cells. Stained with Scharlach R, some of the larger
cells in the lung sections were found to contain finely divided fat
globules within the cytoplasm; these did not extend completely to
the surface but left a clear superficial zone. The outline of the cell
was usually sharp, but it was sometimes possible to discern a paler
staining fringe suggesting an ectosarc. One or two cells were found
with plasmatic pseudopods, devoid of granules.

LOCATION AND ORIGIN OF THE CELLS
In the intestinal lesions the inclusion-ontaining cells are found in

the stroma of the granulation tdssue forming the base of the ulcers.
Frequently they are near the blood vessels and indeed are often seen
lying immediately beneath the endothelium, penetrating it, or within
the lumen.
In the liver, they are most numerous in the granulation tissue

lining the wall of the abscess, both intra- and extra-vascularly. A few
degenerating forms were found in the hepatic sinuses at a distance
from the lesions.
In the hmg they are found projecting from the alveolar wall and

interposed between unaffected alveolar epithelial cells; free in the al-
veolar cavities; and in the walls of the arteries and veins and within
and without the lumins of the alveolar capilarie (Fig. 4). They are
also found in the granulation tissue of the pleura. The large forms are
not present in the bronchial epithelium or withi the lImina of the
bronchi.
The bodies as they have been dcribed above, present little dif-

ficulty in their recognition. A closer study of the sections, espe-
cially those of the lung, discloses the presence of smaller intranuclear
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inclusions within a large proportion of the alveolar and bronchial
epithelial cells. These are distinguishable with difficulty from nucle-
oli. In sections stained with anilie fuchsin-methyl green, how-
ever, they retain the fuchsin whereas the nucleoli of the bronchial
and alveolar epitheial cells, studied in twenty other cases, failed to
give this reaction. One is therefore led to believe that these smaller
forms may represent early stages in the formation of the larger in-
dusions.
As regards the origin of the cells it seems certain that there is

more than one type of cell affected. In the lung the large inclusion-
containing elements are frequently seen in direct continuity with
neighboring alveolar epithelium. On the other hand the presence of
cells with intranuclear bodies in the granulation tissue and within
the blood vessels points to another source, obviously not epithelial.
So alien in their appearance, however, are these cells that it is im-
possible to assign to them a definite origin from any one particular
type of mesenchymal element. There is a striking tendency of those
cells which are not of epithelial origin to localize in the vicinity of
the blood vessels, or immediately beneath the endothelium, or even
within the lumen. This suggests, but does not establish, their origin
from the adventital wandering cells.

DIscussIoN

Since there is no possibflity of carryig on an experimental study
with the material from this case, an interpretation of the nature and
significance of the inclusions must for the present rest upon the b
of simir observations recorded by others. There can be no doubt
that the inclusions are identical in their morphology and staining
reactions with the bodies seen by previous observers in the viscera of
infants, and by Lipschutz and others in the tissues of spontaneous
and experimental herpes, and in the various neural and visceral
lesions produced by the herpetic and related viruses. Various pos-
sible interpretations thus present themselves:

i. The bodies (including those occurring in herpes and related
conditions) represent merely a peculiar form of nuclear degen-
eration, not produced by a specific virus.

2. The bodies indicate the localization of the herpes virus or a
smilar virus within the nucleus of certain visceral cells.
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It seems hardly necessary to consider seriously the possibility that
the indusions themsve or the inclusion-ontaining cells represent
protozoan parasites. The mere fact that bodies of this appearance
can be produced at wil in a variety of tissues by the injection of
herpetic virus, effectually disposes of this theory.
While it may be admitted that no positive proof has yet been

brought that inclusions of this type are due to an intranuclear virus,
there are several strong arguments against the first possibility,
namely, that they are merely non-specific nuclear degenerations.
They are present in cels which are evidently actively mobile. It
seems nnlikely that cels showing such marked nuclear degeneration
should preserve their capacity for ameboid motion. Furthermore,
individual cells are selectively involved whereas in the ordinary de-
generation large numbers of the cellular elements are simultaneously
affected. Again there are no obvious degenerative alterations in the
cytoplasm of the inclusion-containing cells apart from the occasional
presence of fat. On the basis of the above considerations, and above
all because of the infrequency of their occurrence in routine patho-
logical material, it seems safe to infer that the indusions are not
produced by a banal, non-specific nuclear degeneration.
There is but one argument, a very convicng one, however, in

favor of the second possibility, that the nclusions in this case are
caused by a virus identical with or closely related to the herpetic
group. That argument is the morphological and tinctorial identity
of the structures with those occurring m spontaneous and experi-
mental herpetic lesions. We have recently had opportunity to com-
pare the inclusions with those produced in the rabbit comea and
brain by the inoculation of the contents of a vesicle from a case of
herpes labialis, occurring in one of the laboratory workers. The in-
clusions correspond in every particular.
Recent work has made it probable that viruses of this nature are

more widely distrbuted, and perhaps more persistent, than had
hitherto been suspected. Although it could not be established that
the virus isolated by Rivers and Tillettm2 from cases of varicella was
actually the cause of that disease, the virus obtained did produce in
the skin, testicles and corneae of rabbits intranulear inclusion-
bodies apparently identical with those described in herpes, and situ-
ated for the most part within endothelial leucocytes as well as within
the epithelial ceUls. Most interesting also is the tran ble virus
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obtained by Miller, Andrewes and Swift " from the testes of rabbits
inoculated with the blood and joint fluids of patients suffering from
acute rheumatic fever, which had the power of producing inflam-
matory lesions with typical nudear inclusions in the testes, skin,
pericardium and heart muscle of inoculated animals. Still more in-
teresting and puzzling is the isolation by Andrewes and Miller r of
an apparently identical virus from the testes of supposedly normal
rabbits. Flexner and Amoss 28 have also reported obtaining a very
virulent neurotropic virus from the spinal fluid of a case of vascular
and neural syphilis.
That man may harbor the herpes virus in a latent state is sug-

gested by the experiments of Bastai and Busacca3' They emined
the blood and spinal fluid of a large series of patients who had had no
herpetic eruption for a long period. Positive results were obtained
by corneal inoculation in rabbits in a large proportion of cases.
We are obviously at the beginning of our knowledge of this inter-

esting group of dis and it would be ill-advised and premature
to say that the case presented mustrates a hitherto unrecognized
disease caused by a virus akin to the herpes viruses. And yet, after
studying the rather confused literature in is field, it seems less
improbable than it did at first glance. There is first of all the closest
possible morphological identity between the nuclear indusions found
in our case and those which are coming to be generally recopized
as characteristic of the herpesencephalitis type of virus. Secondly,
there is growing evidence that the lesions produced by viruses of this
type are not necessarily restricted to neuro-ectodermal structures,
as maintained by Levaditi" but may under suitable conditions be
produced in such diverse tissues as trachea, bronchi, ovary, testis,
adrenal (Goodpasture and Teague i'). The virus may be present in
the blood, spinal fluid or buccal secretions, and may be introduced
into the body by direct ioulation of liver, pancreas, ovaries, thy-
roid, salivary glands, kidneys and spleen (Teissier, Gastinel and
Reilly 32). Even if we assume, as is probable, that the peculiar large
cells with inclusions are to be interpreted as an infection with a
virus of this group, it is still mpossible to prove that this virus is
the primary cause of the intestinal ulcers, liver abscess and pneu-
moni. The presence of bacteria in the liver abscess and pulmonary
lesions makes it still more difficult to arrive at a conclusion. In favor
of the view that the supposed virus is concerned in the lesions are:
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First, the occurrence of the icluson cells in numbers only at the
site of the lesions; second, the fact that viruses of this type are
capable of inting an inflammatory reaction, in some cases of con-
siderable severt; and third, that we are unable to attibute the
changes to any other discoverable agent.

We are indebted to Dr. Walter W. Pamer and Dr. Alin 0. Whipple for
p to transalbe dinical record, and to Mr. Alfred Feiberg for the
drawmgp
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DESCRIPTION OF PLAT7ES LXXII-LXXIII

Fig. I. Cell with intranuclear inon, continuous with ning epithelium of
hlug alveolus. (Hematoxyln-eosin stain.) X roSo.

Fig. 2. Inclsi ning cell lying within capllary in wall of liver abscess.
(Hematoxylin-eosin stain.) X ioso.

Fig. 3. Lung: Multinudleated cell in alveohls. Two of nuclei contain typical
incluions. (Eosin-methylme blue stain-) Oc. IOX. Tm. 1/12.

Fig. 4. Lung: Two incluinntaining cells lying just outside endothelium of
a capillary. (Esin-methylene blue stain.) Oc. IOX. 1MM. 1/12.
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