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Infectious hepatitis was the only ep demie to have attained almost pan-
demic proportions among the fighting units during World War Il. The number
of fulminant cases with a fatal course increased considerably towards the end
of the war.

This paper presents 13 cases of the hyperacute form of this disease known
in the literature as fulminant hepatitis. Ltjcké and Mallory, W krthemann
and BodOKY, and other authors regard hepatitis as fulminant when the appear-
ance of clinical symptoms is followed by death in about 15 to 20 days.

Of our 13 patients, 9 died within 10 days, and 4 within from 14 to 20 days
after the first manifestations of the disease. In the 4 most acute cases death
ensued as early as in 2 to 5 days.

Male and female patients were involved in equal proportions ; of them
8 were under 50 years, including 2 children (3 months and 3 years, rsepectively),
and 5 were more than 50 years old.

The disease invariably began with complaints of dyspepsia associated
with slowly progressing jaundice. Later symptoms were on the whole similar
to those encountered in yellow atrophy ; all case records included more or
less marked derangement, restlessness, insomnia, and excitement, which soon
passed into drowsiness, depression and gradual coma.

Autopsy showed that the liver of adult patients was mostly smaller than
normal, with weights varying between 600 and 1100 g; only in three cases
was the liver of normal size. It was flabby, and the colour brownish-yellow or
greenisch, depending on the degree of jaundice ; the structure was usually well
observable. The centre of the lobules was hyperemic and reddish, the margins
were a yellowish brown. Many of the examined kidneys were larger than nor-
mal ; their capsules stripped easily ; they were found to be very fragile and of
a yellowish brown colour. The cut surface showed a vivid pattern. Apart from
incidental diagnoses, the general picture was completed by more or less grave
haemorrhages all over the body, either under the mucous membranes or intersti-
tially. Miliary tuberculosis without previous pulmonary lesion was encountered
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in one of the cases, while atrophic disintegration was found to be present in the
cirrhotic liver in another one.

The most striking feature revealed by histological examination was the
rapid and nearly complete destruction of the parenchymal liver cells (Fig. 1).
Sections were hardly recognizable. Not infrequently, the lobule was found to
have been entirely destroyed, with no observable intact hepatic cell left. Hae-
morrhages variegated the picture. The proliferation of the biliary ducts was
always intensive ; a widespread cellular infiltration was encountered in the peri-
portal connective tissue, and frequently also at the site of the destroyed paren-
chyma, in which lymphocytes, a few plasma cells, and sometimes a fair number
of eosinophils could be observed. The same types of cells could be seen accumu-
lated in the often dilated capillaries. With Azan the cytoplasm of the degene-
rating hepatic cells stained purplish blue. The argentaffin structure remained
on the whole fairly preserved and easily recognisable even in areas where destruc-
tion had been less complete and sometimes as much as one third of the lobule
had escaped destruction. Necrosis in these areas was most marked in the centre
of the lobules, where the cells took no nuclear stain and were devoid of fat. On
the other hand, nuclear staining was more or less normal in the marginal cells
where also finely or coarsely distributed fat was frequently seen, and regenerat-
ing hepatic cells could early be observed.

Following the law of hepatorenal compensation, the kidneys too revealed
frequent and grave pathological changes. Faintly staining and finely granular
exudate was found to have accumulated between the walls of Bowman’s capsule,
while the mesoangium and sometimes also the capsule of the glomeruli was
thickened or, in some cases, grown together. The epithelial cells of the convo-
luted tubules were swollen, finely granular, with droplets of fat in most of them.
Their nuclei did not take the stain, or only scarcely. In the lumina of the tu-
bules there were frequently hyaline casts which stained red or blue with Azan.
The general picture was that of glomerulonephrosis (Fig. 2).

The impulse to go into a detailed study of the cases briefly described in
this paper had been given by a 24 year old patient who observed his symptoms
clearly and died within 48 hours from the onset of the disease. This patient
emphasized that he had no prodromal symptoms, and felt completely well until
the sudden outbreak of jaundice and the accompanying great debility and
general weakness. He became comatose 24 hours later and notwithstanding all
the therapy applied died on the following day. Histological examination revealed
complete disintegration of the hepatic parenchyma, while the kidneys were in
the initial stage of developing the above-described pathological changes.

The histories of our patients were at once carefully restudied and wherever
possible supplemented with information gained from their relatives. In this
manner it was discovered that 10 out of the 13 patients had gone through
previous illnesses damaging the liver. Four of them had suffered from lues and
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had been treated with salvarsan, three having received the last treatment some
years, and one 9 months ago. The revised history of three of these patients
included also other diseases injurious to the liver, such as jaundice, grave food
popisoning with urticaria, or Basedow’s disesae with cardiac incompensation.
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Name, sex,
age, date

F. L. male,
24 years,
4, 7, 1950
(H 619)

B. B. female,
38 years,
4, 17, 1950
(H 754)

F. K. male,
63 years,

12, 12, 1951

S. S. female,
41 vyears,
7, 10, 1951
(H 210)

T.J,

3 months,
2, 11, 1951
(H 233)

K. B. female,
28 years,
3, 11, 1951
(H 234)

A. F.

3 years,

10, 3, 1952
(H 72)

E. G. male,
46 years
14, 3, 1952
(H 76)

Earlier hepatic
damage

2 years ago
icterus for
4 weeks

Antiluetic
treatments

Antiluetic treat-
ments 10 years
ago. Hepatitis
7 years ago

Puerperal
eeclampsia

Purulent
otitis

«Meat poisoning»
1 year ago,
urticaria. Was-
serm. -1-+ 4-+
No treatment

Otitis,
pneumonias

Basedow’s
disease, Krogh
-f 91%. Earlier

incomp. Was-
serm. + + +

Table

Duration of present
illness ;
special symptoms

2 days. — Inten-
sive restlessness,
delirium, coma,
subicterus

1 week. — De-

ranged, restless,
coma. Wasser-
mann negative

10 days. — De-
ranged, restless,
coma. Wasser-
mann neg.

10—12 days. —
Deranged, un-
intelligible
words, coma

8—10 days. —
Restless, later
drowsy

5 days Febrile.
Jaundice in the
last 4 days.
Restlessness,
then coma

4 days
Restlessness,
coma

17 days
Insomnia

Renal
function

Albumin,
hyaline
and
granular
casts

Albumin,
hyaline
casts
erythrocyt.

Neg.

Traces of
albumin

Not
examined

Traces of
albumin,
erythroc.,
casts

Traces of
albumin.
Erythroc.
cylinders

Traces of
albumin.
Erythroc.

Results of post
mortem examination

Total disinte-
gration of
liver. Renal
lesion

Yellow
atrophy.
Renal lesion

Acute disinte-
gration in
cirrhosis

Total disinte-
gration of
liver

Total disinte-
gration of
liver

Total disinte-
gration of
liver. Renal
lesion

Y ellow
atrophy.
Renal lesion

Yellow
atrophy.
Renal lesion
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No Name(,j sex Earlcijer hepatic Durati?lrl]neosg present Renal Results of post
age, date amage special symbtoms function mortem examination
T. L. male, Traces of
63 years Repeated albumin Acute
9 0y e 11952 pneumonia. 6—8 days Er thro.- hepatitis
B Pleuritis Y Renal lesion
(H 179) cytes
M. J. male, Jaundice 20 years
10 51 years, and 1% year ago. Aé)g;}eszso Idaat)(/esr Traces of Yaetlrlgwh
6, 11, 1953 Jaundiced for de resse’d' sopor albumin R p|3: .
(H 389) the last 3 days P » sopor. enal fesion
F. J. female, .
11 78 years, Pn::r?or'}ziﬁngice About 20 days T;iichrsni?]f Acute
7, 9, 1953 y o Does not sleep ) hepatitis
(H 322) 1Vz year ago Erythroc.
K. T. male, . Total disinte-
59 years, Operation on the 14 days Albumin gration of
12 18 1953 prostata, chro- Restlessness, 0s liver
(H 2’41) nic heart failure coma pos. Renél lesion
F. Y. female, Abd_ominal ope- 9 days Traces of T;rt:tliodnlsg\fte-
13 14, 7, 1954 rations. Cardiac Intensive albumin liver
(H 224) incomp. restlessness Renél lesion

One of the other patients had previously ecclampsia with serious hepatic
injury before delivery, while three had previously jaundice lasting several
weeks. In the history of two further patients there were, besides old abdominal
operations, other factors injurious to the liver, such as cardiac insufficiency,
and conditions of incompensation. No direct hepatic damage was found in the
two children and in one of the adults : their case histories contained only healed
pneumonia, otitis and enteritis.

The history of Gy. Gal’s infantile patients (from 4 to 14 months) with
fulminant hepatitis likewise registered former otitis, pneumonia, and enteritis
(personal communication).

In the aetiology of hepatic lesions, inadequate, protein-deficient nutrition must not
be disregarded as a possible causative factor (Luhrs, Grieshammer, Kettler, Lucké and
Mallory). Hyperthyroidism is also known to damage the liver, especially in Graves’ disease
or during fast (Black—Schaefer, Haban, Sealy, Siede). Szodoray stresses the promptly
damaging effect on the liver of syphilitic infections, and the present authors confirm having
encountered in similar cases an increase in coproporphyrin I, as a symptom characteristic
of hepatic lesion (Sumegi). Similar reports concerning the effect of syphilis and salvarsan
were made by Siede, Barskij, Findlay and Willcox. That pregnancy aggravates the
course of hepatitis was observed by Govan and McGilliwray, Dozorets and BelusovA,

Uranga —Imez, Ellegast, and others. Also, various infections are known to have an
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adverse effect upon the liver, such as typhoid fever, salmonellosis, brucellosis, malaria, etc.
Hepatic injury or development of the hepatorenal syndrome following abdominal operations
have been reported recently by De Loyers and Toussaint, Hartl,Nordmann,and Runyan.
Cases of hepatic lesions due to statis were observed by Waltach and Popper, Glynn and
Himsworth, Heubner.

On the strength of these reports, it appears justified to state that the
above described cases of previous jaundice, ecclampsia of pregnancy, diverse
infections, or abdominal operations in the history of our patients afford support
for the assumption that the liver may have been injured many years before
the present fatal disease. Equally, there is every reason to suppose that the old
hepatic lesions had healed, since prior to the present disease none of the patients
showed any symptoms which would have pointed to a hepatic damage.

It is therefore reasonable to regard the old hepatic lesions recorded with
such a high percentage in the history of our patients, as pathogenic factors in
the development of the fulminant hepatitis to which they succumbed (Nissen).

Speransky et al. found that injuries of the nervous system may have permanent,
if not always visible, effects on the organism. It was proved in animal experiments that
another lesion, even if it is of a quite different nature and occurs much later, may in a number
of cases provoke much graver, sometimes fatal, dystrophic disease. For example, a small
surgical intervention around the hypophysis may cause a tetanus, healed halfa year before,
to reappear and lead to death. The intervention in question has in this case furnished
the so-called ,,Zweitschlag” — the second blow.

Bernard holds that every focal lesion of the autonomic nervous system manifesting
itself on the skin or in the viscera, has its particular central cause, and he regards this fact
as a general law of pathology.

The relations between liver and nervous system have long been known. Adynamia,
apathy, stupor, ataxia, or psychomotor excitement growing to delirium, and disturbed sleep
are described by the authors in connection with acute hepatic insuffiency, and especially
fulminant hepatitis (Dozorets and Belushova, Kolber, Gaupp, Bodechtel). Organic
symptoms such as Babinsky’s sign, clonus and meningitis were found by LUCKE and MALLORY.
Encephalitic symptoms were observed by Thorting, and extrapyramidal symptoms by
Siede. All this goes to show that nervous lesions may manifest themselves in various forms
during hepatitis and that although the descriptions of the morphological changes in the
nervous system are still rather incomplete, it is quite probable that even the healing symp-
toms are rooted in anatomical changes.

As the experimentally induced second injury of the nervous system
led to a positive result in Speransky’s said experiments, and as preceding
hepatic injury had occurred in the majority of our cases, studies were under-
taken with a view to establish the effect of such prodromal lesions and, in this
manner, to approach the gist of the problem.

There are reports on occasional attempts of this kind in the literature, although they
were usually made with other objects in view. For instance, Opie in his classical experiments
administered to dogs pretreated with phosphorus and chloroform immediately after sen-
sitisation, E. coli, proteus and streptococcus extracts. The liver of these dogs showed graver
lesions than those of the controls ; the livers became exceedingly sensitive to bacterial toxins.
Bennet, Drinker and Warren increased the effect of chlorinated hydrocarbons by the
administration of various hepatic poisons. Black —Schaffer, Johnson and Gobbel ren-
dered the liver sensitive to chloroform by feeding thyroid and intensified the effect by starv-
ation. HaranGhy could greatly aggravate lesions in the spleen and the reticuloendothelial
system of animals by sensitizing them with Dick’s toxin first, and treating with diphtheria
toxin a few hours later.
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Substances injurious to the liver were administered to rabbits in our
experiments. 25 animals were poisoned with phosphorus, phenylhydrazine,
or hepatotoxic cat serum prepared with Masugi’s method. The members of the
first group received each 0,5 ml. of phosphorus oil through a gastric tube, while
those of the second group were given 1 ml. of a 10 per cent phenylhydrazine
dilution subcutaneously. The treatments were made at intervals of from 5 to 6
days, and each treatment had been preceded by the preparation of a nephelo-
gram made with the blood of the animal according to Weltmann’s method. The
treatment was discontinued as soon as there was a marked deviation, which
usually happened after 2 to 4 treatments. Some of the animals died neverthe-
less, while the complete recovery of the rest was controlled by nephelometry
six weeks later. After a rest of four more weeks the experiments were continued
with apparently perfectly healthy animals. Examination of the liver of those
animals which had died, showed the well-known symptoms of phosphorus and
phenylhydrazine poisoning, which will not be discussed here in detail. The
kidneys invariably revealed the signs of glomerulonephrosis. A detailed report
on these examinations was submitted to the Congress of the Hungarian Society
of Pathologists held in 1952.

To prepare the hepatotoxic serum for the third group, 1 to 5 ml. of an
emulsion made from saline-perfused rabbit livers was injected into the abdomin-
al cavity of cats 5 to 6 times, at intervals of four days. A week after the last
injection, the animals were bled and the serum was administered intravenously
to rabbits every fourth day in doses of 8 to 10 ml. While some of the animals
died with or without shock symptoms, the nephelogram of the rest showed a
marked deviation after 3 to 5 injections. As soon as this was found to be the case,
treatment was discontinued until the normalisation of the nephelogram. After
a rest equal in duration to that given to the members of the preceding groups,
the further experiments were resumed simultaneously in all three groups.

On examining the liver of the animals prematurely succumbed to the serum, fatty
infiltrations were found which began at the centre of the lobule and covered about half of
it ; further, a serious lesion which involved a few of the central cells and manifested itself
in the lack of nuclear staining, or a nuclear fragmentation, and a granular disintegration
of the plasma. The kidneys likewise showed pathological changes, revealed in Azan-stained
preparations by the presence of accumulated serous or clotted exudate in many of the glo-
meruli, by the granular swelling of the epithelial cells in the convoluted tubules, and by the
appearance of many blue-staining hyaline casts. The renal lesions were essentially similar
to but less marked than those recently described in detail by Baserga.

Ten of the animals pretreated according to one of the methods described,
succumbed to the treatment but the remaining fifteen rabbits healed complete-
ly (5 treated with phosphorus, 4 with phenylhydrazine, and 6 with Masugi’s
method), and their blood recovered normal colloidal properties. After this, there
followed a second treatment with another hepatic poison, meant as the ,,second
blow”. Seeing that the rabbit liver is very sensitive to chloroform, this drug



Fig. J. Liver of case No. 1., under low power. Site of destroyed hepatic cells taken hv
reticular structure and inflammatory infiltration. Proliferating bile ducts
Fig. 2. Kidney of case No. 1. under high-power. Glomerular capsule thickened : granular
exudate between the two walls

Fig. 3. Liver of pretreated rabbit died on 6th day. Centrolobular degeneration of hepatic
cells with intact cells at the periphery. Low power magnification



Fig. 4. Liver of pretreated rabbit died on 6th day. Coloured photomicrograph, high-power
magnification, Azan stain. The cytoplasm of the destroyed cells stains bluish-violet, red
or yellowish-red

Fig. 5. Liver of pretreated rabbit died on 10th day. Low power magnification.
Disintegration extending ower the whole of the lobule
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was chosen for the purpose in question. Before using the chloroform, it had
been exposed to daylight for 1to 2 weeks and repeatedly irradiated with quartz
light, so as to promote the formation of phosgene. The dose was one twelfth of
that known as lethal from Whipple’s Zalka’s, and our own previous experiments,
i. e. 0,1 ml/kg. Simultaneously, 11 controls received the same amount of chloro-
form without previous treatment.

The following results were obtained.

During the first 48 hours 3 animals, 1 pretreated with phosphorus and 2
with hepatotoxic serum, succumbed to the first injection of chloroform. Mor-
phological changes in the liver were found to be slight. In the centre of the lo-
bules around the central vein the cytoplasm of a few hepatic cells stained with
eosin more intensively than that of the surrounding cells, and the nuclei in them
were found to be pyknotic. Fairly extensive regeneration with many direct
mitoses were observed in the intermediate and the marginal zones. The spaces
of Disse were empty, and there washardly any dissociation. The kidneys showed
no change at all. No pathological changes could be seen either in the liver or
the kidneys of the controls which had been sacrificed on the third day.

The situation was entirely different three days later, when one more of the
animals pretreated with hepatotoxic serum died. Under low power it could
be observed that at least three thirds of the lobules were destroyed by a necro-
tic process that was spreading from the central vein (Fig. 3). The cytoplasm of
some of the necrotic cells stained intensively with eosin; their nuclei were
pyknotic or fragmented, or covered with a fine granular substance precipitated
in the cytoplasm. Occasionally, nuclear staining disappeared altogether. In
other cells, biliary pigment and clots of calcium were observed. Under high
power, Azan-stained preparations were conspicuous for the protein fragments
in the necrobiotic hepatic cells with a swollen cytoplasm, which fragments
precipitated in consequence of the gravely disturbed protein metabolism and
stained pale blue, red, or orange yellow (Fig. 4). These hues were the same
which, in some earlier experiments, had been observed by us in the staining
of paraproteins adsorbed to the elastic fibres around malignant tumours. The
precipitated proteins gave a positive Schiff reaction and stained bright red
when treated according to RomhANYI with toluidine blue and fuchsin at about
pH 6,0, and black when treated with Haidenhain’s haematoxylin or according
to Kockel’s fibrin staining method. Van Gieson’s stain yielded a bright yellow,
and Congo-red a reddish-brown colour. The picture described in the foregoing
favours the conclusion that we have to do with Neumann’s hepatic cell necrosis
(fibrinoid necrosis) simply called eosinophil necrosis by some of the authors.
Argentaffin fibreshad been destroyed in the necrotic area, and only occasional
thick bundles could be observed. (For similar cases in humans see SUMEGI: 1922).

Examination ofthe kidneys ofthis same animal showed glomeruli markedly
larger than normal, their capsule containing granular protein exudate, and the

4 Acta Morphologica VI1/2
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mesoangium thickened. In the lumina of the tubules there appeared casts
which stained blue with Azan.

On examining the control that was killed the same day, the acinous struc-
ture of the liver was seen to have remained fairly preserved and the dissociation
not to have reached the markedly advanced stage observed in the animal which
had succumbed. Centrolobular fibrinoid necrosis was found to be confined to
the immediate vicinity of the central vein, and though pyknotic, the nuclei
were invariably preserved. The cytoplasm, which stained a bright red colour
with eosin, stained pale blue with Azan, in distinction to the purplish hue of
the unimpaired cells but neither coloured proteins, such as had been found in
the cells of the test animal, nor the presence of precipitated calcium could be
observed. No renal lesions were encountered.

No aminal having died in the following two days, 1/6 of the lethal chloro-
form dose (0,2 ml/kg) was administered again subcutaneously to all survivals.
Upon its effect six pretreated animals died with hepatargic coma and with
jaundice between the 9th and 13th day (2 with Masugi, 2 with phosphorus, 2
with phenylhydrazine pretreatment).Two controls were sacrificed on the 14th day.

The histological pictures of liver and kidneys were alike in all test ani-
mals, irrespective of the kind of pretreatment they had received. Half, three-
thirds, or even the whole of the lobules was found to be necrotised in the liver
of all animals with the exception of one that had been pretreated with phospho-
rus. Necrosis was in character similar to, though more extensive than, the lesions
in the first week (Fig. 5). Symptoms of fibrinoid necrosis were seen in the centre
of the lobules; many of the cells were no longer visible, having undergone
lysis. The cytoplasm of other cells stained blue with Azan but in these cells
the nucleus did not stain. Some cells were small, their cytoplasm bluish violet,
the nuclei small and pyknotic (cellular collapse, Helmke). Dissociation was
complete in this area, with no structure recognisable, the central vein being
the sole guidance left. Necrosis spread to or beyond the intermediate zone
which was followed by a layer of peculiarly changed, conspicuously large and
swollen cells with finely granular, bluish, bluish-violet and red, or finely and
uniformly vacuolated cytoplasm (Fig. 6). This layer extended either right to
the edge of the lobule, or was followed by a thin marginal layer of intact cells.
In the liver of the phosphorus-treated animal which formed the exception,
there was hardly any necrosis ; vacuoles were predominant in it. The argentaffin
fibres, too, were found to have been destroyed in the necrotic areas.

Apart from the one (phosphorus treated) exception changes were present
in all the kidneys : exudate in Bowman’s capsule similar to that seen in the
first week ; a swelling of and a weak nuclear stain in the epithelial cells of the
convoluted tubules ; the appearance of hyaline casts staining blue with Azan.
Blue- and red casts, resembling those in myelomatous kidneys, were observed
to appear in one of the phenylhydrazine-treated animals.



Fig. 6. Liver of pretreated rabbit died on 13th day. High power magnification.
Observe ,water-poisoned” big cells with vacuolated cytoplasm

Fig. 7. Regeneration and formation of giant cells visible in control animal killed
at the same time



Fig. 8. Liver of pretreated rabbit died on 17th day. Low power magnification. Centro-
lobular regeneration; masses of cells with vacuolated cytoplasm in the intermediate zone

Fig. 9. Liver of preetrated rabbit died on 18th day. High power magnification ; coloured

photomicrograph, Azan stain. Hepatic cells in the regenerating area in mosaic arrangement.

Cytoplasm of intact cells is reddish, that of vacuolated cells pale red, of not yet regenerated
cells blue or bluish-violet
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The liver of one of the two controls showed slight fibrinoid necrosis and
marked vacuoles. It was conspicuous for its regenerative tendency at this early
stage, displaying irregularly arranged masses of centrolobular cells which,
small as they were and dark as their cytoplasm was, had a well stained nucleus,
without as yet argentaffin fibres between them. From these central cells towards
the lobule margins, numerous mitotic cells and the formation of multinuclear
giant cells could be observed (Fig. 7). In the liver of the second control animal
there was no necrosis, but the vacuoles and the regenerative tendency were
unmistakeable. In the centre of the lobules regeneration even of the reticular
argentaffin fibres was noticed to have begun. In the glomerular capsule there
was exudate and in the tubuli a few bluish hyaline casts to be found.

At the end of the second week, one third of the lethal chloroform dose had
been injected subcutaneously into the surviving animals, and this killed all
but one of the pretreated rabbits within 3 days (2 phosphorus, 1 phenylhydra-
zine, 1 hepatotoxic). Two controls succumbed and three were sacrificed on the
following day.

The liver of the pretreated animals was similar in appearance to that of
the rabbits which died in the second week, with the difference that regenerative
signs were clearly visible in all of them. Although necrosis was seen to had
been at least as widespread as in the earlier animals, fibrinoid necrosis was no
longer dominant, the destroyed centrolobular cells were already adsorbed,
and their place taken by a reticular framework. In the same area the collapsed
cells began to recover, and masses of regenerated fresh hepatic cells with small
nuclei and narrow plasmatic margins began to show in their vicinity. These
were either still lying in unarranged heaps, all but resembling hepatic adenoma,
or were beginning to arrange themselves in rows. While hardly any reticular
fibres were discernible among the unarranged cells, a rather thick argentaffine
network could be seen commencing to regenerate among the rearranged cells.
It was clearly visible that the fibres which had survived in the periportal space
began to grow towards those spreading from the direction of the central vein.
Vacuolated cells almost dominated the picture in some of the sections (Fig. 8).
It was interesting to see how in the apparently healed areas the cells which had
not yet quite recovered and the cytoplasm of which still stained a purplish or
pale blue with Azan, arranged themselves in a peculiar, mosaic pattern among
the red hepatic cells (Fig. 9). A fair number of giant cells was observed at the
margins of the regenerated parts.

As regards the kidneys of these animals, they either presented a completely
normal structure, or showed the above described lesions, though on a much
smaller scale.

In two of the three controls which had died, hepatic lesions were similar
to those in the pretreated animals ; in the third control centrolobular dissoci-
ation was very slight. The two controls sacrificed likewise showed but slight

4*
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hepatic lesions. Only one of these five animals had intact kidneys, the others
presented renal lesions similar to those in the pretreated animals.

The one surviving animal, which it will he remembered had been pretreat-
ed with phenylhydrazine, and the last two control animals were given a lethal
(1,2 ml/kg) dose of chloroform at the end of the fourth week, which killed them in
2 to 3 hours. Their liver showed almost complete restitution, with only the
centrolobular dissociation, a few larger Kupffer cells filled with pigment, an
occasional vacuolated cell, or a cell with violet cytoplasm pointing to the disease
that had recently run its course in the animal. No traces were left of the changes
in the kidneys.

In the following it is attempted to explain some of the described phenomena.

1. The vacuolated cells contained neither fat nor glycogen. It was demonstrat-
ed by Whipple’s, Zalka’s, and our own previous experiments that these cells
presenting the picture of ,water poisoning” are the morphological expression
of extrarenal water retention of hepatic origin which accompanies serious
hepatic damage and can be traced back to hypoxaemia. It wastermed ,,Zellwas-
sersucht” by Fischer—Wasels, ,acute hydrops” by Apitz, and ,urticaria
of the hepatic cells” by Pribram and Upham. Some authors are of the
opinion that these cells contain another substance besides water ; however,
Siegmund, for instance, does not identify it and only attributes import-
ance to the physico-chemical disturbance. Aterman, on the other hand,
takes the substance in question for glyco- or lipoprotein. Yet, in our expe-
riments periodic acid fast substance were encountered only in necrotic and
not in vacuolated cells. Yery important is, however, Aterman’s finding of
ice crystals in vacuolated cells in sections which were frozen with Altman—
Gersh’s method. The increased uptake of water is attributed to hypoxaemia
by most of the authors. Whether in consequence of the endothelial lesion,
of the increased capillary permeability or of the dissociation, the circulation
is disturbed in grave hepatitis, especially in the centre of the lobules, and this
then causes the inner milieu to become acid and the cells to absorb water (Voegt,
Benda—EIllegast—Rissel). State, Rauch ai d Muller also emphasize the
significance of circulatory conditions. On injecting hepatic poison intraportally,
these authors observed increased portal pressure associated with oliguria and
even anuria. ZISSLER and Zisster attribute even the cerebial symptoms associ-
ated with hepatitis to the escape of fluid through the damaged hepatic capilla-
ries and the consequential diminution of plasma and blood volume. Axenfeld
and Brass lay stress upon the neurovascular point of attack in hypoxaemic
parenchymal lesions. While all these data seem to favour the assumption that
the pathologic water uptake of the injured hepatic cells is caused by circula-
tory disturbance and hypoxaemia, numerous other data in the literature point
to the liberation of histamine-like substances as a possible factor in the develop-
ment of the phenomenon.
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2. The renal lesions found in experimental animals are frequently encoun-
tered in human subjects suffering from hepatitis.

Berman and Polak, for instance, demonstrated such lesions in 22,2 per cent of their
patients with infectious hepatitis, and in 19,4 per cent of those with serum jaundice. Lesltie,
Amerio, and Yercellone observed reduced urea clearance in 50 per cent of patients suffering
from various diseases of the liver. Pathological changes largely identical with those described
in this paper were observed by LucKE and Mallory in 80 per cent of their cases. It is, after
all, more than a hundred years since Rokitansky described the cholaemic nephrosis which
he invariably found in patients who had succumbed to hepatic disease. Siede believes the
disturbances of fluid metabolism to be of extrarenal origin, and this theory seems to be con-
firmed by the capillary lesions, the increased permeability, and the frequently occurring
cases of hypalbuminaemia observed by Eppinger and other authors. Siegler and Faludi
found a reduced creatinine clearance in 80 per cent of their cases. Szabé, Zsoldos and Rév
reported a decreased glomerural filtrate and a low filtration fraction in acute hepatitis. They
hold these changes to be consequential upon shock Arriving at similar results, SARY, Bretan
and B. Rona emphasized the significance 6f circulatory disturbances. Histological examinations
by Lasz1o and Gaal revealed in every case of hepatitis the lesions which had been described
by Fahr, Zollinger, and Réna, and termed glomerulonephrosis. Similar lesions after
burns and traumatic injury were observed by Farkas and Endes, respectively.

Of the case histories of our patients, 11 included previous proteinuria, and
3 previous haematuria. Urinary analysis was negative in one case, while no
such analysis was made in another. The fulminant course of the disease
left no time for thorough kidney function tests in any of the cases.

Considerations of space do not allow us to deal in detail with the patho-
genesis of the renal lesions observed, or with their connection with the hepa-
torenal syndrome. Nevertheless, mention must be made of Oette1’s experiments,
in which similar renal lesions were induced by the administration of homologous
liver extract, and of those of Letterer and Seyboi1d, who produced such lesions
with foreign serum. Obviously, it is very probable that besides disturbed permea-
bility and circulation, also disturbances of the protein metabolism have to be
regarded as important factors. This assumption is justified not only by the
findings of the said authors but also by our own earlier investigations, the observ-
ations of Binder and Mesterhazy, and the present experiments, in which
in the damaged cells broken-up hepatic proteins were present in the form of
paraproteins, giving different colours on staining with Azan.

3. As regards destruction and regeneration of the argentophil fibres,
this was discussed by one of us in 1934. (Sumegi), when it was shown that,
in contrast to viral hepatitis, the argentophil fibres die off within the area of
centrolobular necrosis consequent upon the action of chloroform. On the site
of the necrosis, first there appear fresh hepatic cells with no argentophil fibres
demonstrable among them by silver impregnation. Thereafter new argentophil
fibres begin to arise from the direction of both the centre and the periphery
with a simultaneous arrangement of the fresh cells into trabecules. It is possible
that this process is also connected with regeneration of the capillaries. It was
found both in the earlier and the present experiments that newly formed hepatic
cells are considerably more resistant to repeated and increasing doses of chloro-
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form than cells treated for the first time. At the time it was assumed that the
degenerating hepatic cells acted as antigens, against which antibodies were
formed to protect the new cells from being poisoned.

We see no reason to abandon this hypothesis and still deem it probable that
the newly formed argentophil fibres contribute to the development of the above-
assumed protective mechanism, for the structures arising from the connective
tissue ground substance readily adsorb immune substances. This has been
shown by us in respect of elastic fibres adjacent to malignant tumours (Ber-
nath, Suimegi—Goreczky—Réth).

One should keep an open mind on the subject until further investigations
have been made, for even if viewed only in the light of the present experiments
the disease induced in the rabbits appear to be partly an increased allergy-like
sensitiveness of the liver to the second hepatic poison, and partly an increased
resistance of the regenerated hepatic cells to the repeated, in fact growing, doses
of the poison. The allergic process has no absolute morphological characteris-
tics (Berger, Albertini). The results of our investigations make it highly
probable that the chronically disintegrating hepatic proteins exert a sensi-
tizing effect, and it is equally probable that the antibodies formed in the
process offer protection against further disintegration (v. also BeNKO,
Scheifearth).

Surveying the experimental results we find that of the 15 animals, which
after a preliminary hepatic injury had been given a renewed sublethal dose of
hepatic poison, 10 died within 12 days of the intoxication. W ith the exception
of the comparatively slight lesions in the three animals that died within the
first 48 hours, all the rest presented the picture of hepatic necrosis of a partly
fibrinoid character accompanied by the gravest desctruction, quite similar to
the fulminant hepatitis encountered in human subjects. At the same time, none
of the controls died, and the lesions seen in those killed were similar to, but
considerably less extensive than, the changes in the test animals. Signs of regene-
ration were and remained evident in and after the third week, notwithstanding
repeated doses of chloroform.

In our opinion, the model experiments described in this paper confirm
the decisive significance of the sensitisation produced by previous hepatic
damage mentioned in the history of our patients suffering from fulminant hepa-
titis and, further, they support the view of the probably allergic nature of the
rapid hepatic disintegration consequent upon the antigen-like effect of the
fresh injury during the second illness. Obviously, the essence of the process is
to be sought for in the auto-antigen-antibody reactions. Experiments to demon-
strate these reactions are in progress. The significant part attributed to the
nervous system in the process seems to be substantiated by the fact that the
»second blow” runs the course prepared by the first lesion almost with the speed
of a conditioned reflex.
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Summary

13 cases of fulminant infectious hepatitis have been described, of which in ten subjects
the condition had been preceded by some earlier disease injurious to the liver. Animal experi-
ments have proved these previous processes to be significant pathogenic factors. Hepatic damage
had been induced in animals, and after this had subsided, they were again treated with sublethal
doses of hepatic poison. The 2/3 part of the animals died within 12 days of the intoxication.
Their liver showed gravest destruction similar to that observed in human patients, while the
sacrificed controls displayed considerably less extensive pathological changes. In the authors’
view the pathogenic significance of previous hepatic lesions consists in that the protein decompo-
sition products, formed during the first illness and acting as autoantigens, sensitize the liver
and bring about a rapid allergic disintegration during the fatal second disease.
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O MATOIMEHE3E ®Y/IbMUUHAHTHOIO TEMATUTA
n. WKOMETW, 1. TOPEUKW n W. POT

ABTOpbI JaloT onucaHve 13 cnyyaeB (Py/IbMUHAHTHOMO MH(EKLMOHHOTO FenaTuTa, Cpeau
KOTOPbIX OHW BbISIBUIN B aHaMHe3e AeCATU 6OMbHbIX Npeablaylivie 60M1e3HN ¢ MOBPEXAeHNEM
neyeHn. ABTOPbI A0Ka3bIBaOT NATOreHETUYECKOE 3HAUEHME 3TUX MpPeablAyLMX NPOLLECcCOB OMbl-
Tamy Hafj >XMBOTHbIMU. XXMBOTHble, NpesBapuTe/IbHO MOABEPTHYTble MOBPEXAEHUID MeYeHu,
nocsie UX BbI3AOPOB/IEHUSI BHOBb MOYyUYUM cybneTabHble 403bl renaToKCMYeckoro siga, Bcnea-
CTBUE Yero ABe TPETU UX MOrn6aM B TeUeHVe NepBbIX 12 AHel nocne oTpaB/ieHns. B neyveHn aTmx
YKUBOTHbIX HaboAancs TsHKenblid pacnaf, Kak Uy 4YefioBeKa, B TO BPeMSl KaK B MeYeHU YOUTbIX
KOHTPO/IbHbIX YMBOTHbIX M3MEHeHUs1 OblAM Fopas3fo MeHbluero pasmepa. [laToreHeTuyeckoe
3HayeHve NpeaBapUTENIbHOTO MOBPEXAEHUSI MeYeHN MO MHEHVK0 aBTOPOB KPOETCS B TOM, YTO
BO3HMKLUME NpU Npejblaylleli 601e3HN MpoayKThl pacnaja 6enkoB B KauyecTBe aBTOAHTU-
reHoB — CEHCUBUIN3NPYIOT MNeYeHb, Y B TeUeHVe (paTaslbHOro BTOPUYHOIO 3a60/1eBaHNsSI NPOUC-
XOAUT Ha annepruyeckor ocHoBe — OYpPHbIA pacnaf nocnegHei.

CONTRIBUTION A LA PATHOGENIE DES HEPATITES FOUDROYANTES

I. SUMEGI, L. GORECZKY et I. ROTH

Ce travail étudie I’observation de 13 cas d’hépatite foudroyante ; 10 de ces malades
présentaient dans leurs antécédents une maladie antérieure ayant entrailné une atteinte hépa-
tique. Les auteurs mettent en relief I'importance pathogénique de ces processus morbides anté-
rieures et les reproduisent sur I’animal. Ils avaient précédemment produit une Iésion hépatique
chez ces animaux et aprés guérison complete, ils leur administrérent une dose non mortelle de
poison hépato-toxique. Deux tiers des animaux ainsi traités succombeérent dans les douze premiers
jours suivant I’intoxication et I’on constate dans leur foie une désintégration excessivement
grave similaire & celle constatée dans les cas humains, tandis que les altérations constatées au
niveau du foie des témoins sacrifiés étaient d’une étendue sensiblement moindre. L’importance
pathogénique de la lésion hépatique préalable consisterait, dans I’esprit des auteurs, dans le
fait que les produits de désintégration protéique mis en liberté a cette occasion agiraient comme
auto-antigénes sensibilisant le foie et qui déclenchent sur terrain allergique la désagrégation
foudroyante de celui-ci lors de la seconde maladie a issue fatale.

Dr. Prof.Istvdan Suamegi,
Dr. Lé&szld6 Goreczky, Budapest, VI., Rudas L. u. 111. Hungary.
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