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In fec tio u s  h e p a titis  was th e  only ep dem ie to  have a tta in ed  alm ost p a n ­
dem ic p ro p o rtio n s  am ong the  fig h tin g  u n its  d u rin g  W orld  W ar I I .  The n u m b er 
of fu lm in a n t cases w ith  a fa ta l course increased considerably  tow ards th e  end  
o f  th e  w ar.

T h is p a p e r p resen ts  13 cases of th e  h y p e racu te  form  of th is  disease k n o w n  
in  th e  lite ra tu re  as fu lm in an t hep a titis . Ltjcké an d  Mallory, W krthemann 
an d  BodÓKY, an d  o th e r au tho rs regard  h e p a titis  as fu lm inan t when th e  a p p e a r­
ance of clinical sy m ptom s is followed b y  d e a th  in  ab o u t 15 to  20 days.

O f o u r 13 p a tie n ts , 9 died w ith in  10 days, an d  4 w ith in  from  14 to  20 day s 
a f te r  th e  f i r s t  m an ifesta tio n s of th e  disease. In  th e  4 m ost acu te  cases d e a th  
ensued  as early  as in  2 to  5 days.

M ale an d  fem ale p a tien ts  were invo lved  in  equal p roportions ; o f th e m  
8 were u n d e r  50 y ears , including 2 ch ildren  (3 m o n th s  an d  3 years, rsepective ly ), 
a n d  5 w ere m ore th a n  50 years old.

T he disease in v a riab ly  began w ith  com p la in ts  o f dyspepsia associa ted  
w ith  slowly progressing  jaund ice . L a te r  sym ptom s were on the  w hole s im ila r 
to  those en coun tered  in  yellow a tro p h y  ; all case records included m ore  or 
less m ark ed  deran g em en t, restlessness, insom nia , an d  excitem ent, w hich  soon 
passed  in to  drow siness, depression an d  g rad u a l com a.

A u to p sy  show ed th a t  th e  liver o f a d u lt p a tie n ts  w as m ostly  sm aller th a n  
norm al, w ith  w eights v ary ing  betw een 600 a n d  1100 g ;  only in  th re e  cases 
w as th e  liv er o f no rm al size. I t  was flab b y , an d  th e  colour brow nish-yellow  or 
greenisch, depend ing  on th e  degree o f jau n d ice  ; th e  s tru c tu re  was u su a lly  well 
observab le . T he cen tre  o f th e  lobules w as hyperem ic  and  reddish , th e  m arg ins 
w ere a yellow ish b row n. M any of th e  exam ined  k idneys were larger th a n  n o r­
m al ; th e ir  capsules s trip p ed  easily ; th e y  w ere found  to  be very  fragile an d  o f 
a  yellow ish brow n colour. The cu t surface show ed a v iv id  p a tte rn . A p a r t  from  
in c id en ta l d iagnoses, th e  general p ic tu re  w as com pleted  by  m ore or less g rave  
haem orrhages all over th e  body, e ith er un d er th e  m ucous m em branes or in te rs ti-  
tia lly . M iliary tubercu losis w ithou t previous p u lm o n ary  lesion was en coun tered
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in  one o f th e  cases, while a tro p h ic  d is in teg ra tio n  was found to  be p re se n t in  th e  
c ir rh o tic  liver in  a n o th e r one.

T h e  m ost s trik ing  fea tu re  revealed  b y  h isto logical ex am in a tio n  w as th e  
r a p id  an d  nearly  com plete d estruc tion  o f th e  p arenchym al liver cells (Fig. 1). 
S ec tio n s were h a rd ly  recognizable. N o t in freq u en tly , th e  lobule w as found  to  
h a v e  been  en tire ly  destro y ed , w ith  no observab le  in ta c t h ep a tic  cell le f t. H a e ­
m o rrh ag es  v ariega ted  th e  p ic tu re . T he p ro life ra tio n  of th e  b ilia ry  d u c ts  w as 
a lw ay s in tensive ; a w idespread  cellu lar in f il tra tio n  was encoun tered  in  th e  peri­
p o r ta l  connective tissue, an d  freq u en tly  also a t  th e  site  of th e  d estro y ed  p a re n ­
c h y m a , in  w hich lym phocy tes, a few p la sm a  cells, an d  som etim es a fa ir  n u m b er 
o f  eosinophils could be observed. T he sam e ty p e s  of cells could be seen accu m u ­
la te d  in  th e  often d ila ted  capillaries. W ith  A zan  th e  cy toplasm  of th e  degene­
r a t in g  h ep a tic  cells s ta in ed  pu rp lish  b lue. T h e  a rg en ta ffin  s tru c tu re  rem ain ed  
o n  th e  w hole fairly  p reserved  and  easily recognisab le  even in  areas w here d es tru c ­
tio n  h a d  been less com plete and  som etim es as m uch as one th ird  o f th e  lobule  
h a d  escaped  destruction . N ecrosis in  these  a reas was m ost m ark ed  in  th e  cen tre  
o f  th e  lobules, w here th e  cells took  no n u c lea r  s ta in  and  were devoid  o f fa t. O n 
th e  o th e r  hand , nuclear sta in in g  w as m ore or less norm al in  th e  m arg in a l cells 
w h e re  also finely  or coarsely  d is trib u ted  f a t  w as freq u en tly  seen, and  re g e n e ra t­
in g  h e p a tic  cells could early  be observed.

Follow ing th e  law  o f h ep a to ren a l com pensation , th e  k idneys to o  rev ea led  
f re q u e n t an d  grave patho log ica l changes. F a in tly  s ta in ing  and  fin e ly  g ran u la r 
e x u d a te  w as found to  have  accum ula ted  b e tw een  th e  walls of B ow m an’s capsu le , 
w h ile  th e  m esoangium  an d  som etim es also th e  capsule of th e  g lom eruli w as 
th ic k e n e d  or, in  some cases, grow n to g e th e r. T h e  ep ithelial cells o f th e  convo­
lu te d  tu b u le s  were swollen, fin e ly  g ranu la r, w ith  d roplets of fa t  in  m ost o f  them . 
T h e ir  nucle i did no t ta k e  th e  s ta in , or on ly  scarcely . In  th e  lum ina  o f th e  t u ­
b u le s  th e re  were freq u en tly  hyaline  casts w hich  sta in ed  red  or b lue w ith  A zan . 
T h e  g enera l p ic tu re  w as t h a t  of g lom erulonephrosis (Fig. 2).

T h e  im pulse to  go in to  a de ta iled  s tu d y  o f  th e  cases b riefly  described  in  
th is  p a p e r  h ad  been given b y  a 24 y ear old p a tie n t  who observed his sy m p to m s 
c le a rly  a n d  died w ith in  48 hours from  th e  onse t o f th e  disease. T h is p a tie n t  
em p h asized  th a t  he h ad  no p ro d ro m al sy m p to m s, an d  felt com pletely  w ell u n til  
th e  su d d e n  o u tb reak  o f jau n d ice  and  th e  accom pany ing  g rea t d e b ility  an d  
g en e ra l w eakness. H e becam e com atose 24 h ours la te r  and  n o tw ith s ta n d in g  all 
th e  th e ra p y  applied died  on th e  following d ay . H isto logical exam ina tion  rev ea led  
co m p le te  d isin teg ra tion  o f th e  hepa tic  p a ren ch y m a , while th e  k idneys w ere in 
th e  in i t ia l  stage of developing th e  above-described  pathological changes.

T h e  histories of our p a tie n ts  w ere a t  once carefu lly  restud ied  an d  w h erev er 
p ossib le  supp lem ented  w ith  in fo rm ation  gain ed  from  th e ir  re la tives. I n  th is  
m a n n e r  i t  w as discovered th a t  10 ou t o f  th e  13 p a tien ts  h ad  gone th ro u g h  
p rev io u s  illnesses dam aging  th e  liver. F o u r o f th em  had  suffered from  lues an d
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h ad  been  tre a te d  w ith  sa lv arsan , th ree  hav ing  rece iv ed  th e  la s t tre a tm e n t som e 
y ears , a n d  one 9 m o n th s ago. T he rev ised  h is to ry  o f th ree  of these  p a tie n ts  
included  also o th e r diseases in ju rious to  th e  liver, such  as jaund ice , g rave food 
popisoning  w ith  u r tic a ria , o r B asedow ’s disesae w ith  card iac incom pensation .

Table

No.
Name, sex, 
age, date

Earlier hepatic 
damage

Duration of present 
illness ;

special symptoms

Renal
function

Results of post 
mortem examination

l

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

2 years ago 
ic te ru s for 
4 weeks

2 days. — I n te n ­
sive restlessness, 
delirium , com a, 
sub ic te rus

A lbum in,
hyaline
an d
g ran u la r
casts

T o ta l d is in te ­
g ra tio n  of 
liver. R enal 
lesion

2

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

A ntilue tic
trea tm e n ts

1 week. — D e­
ranged , restless, 
com a. W asser­
m an n  n eg ativ e

A lbum in,
hyaline
casts
e ry th ro cy t.

Y ellow 
a tro p h y . 
R enal lesion

3
F . K . m ale,

63 years,
12, 12, 1951

A n tilu e tic  t r e a t ­
m en ts 10 years 
ago. H ep a titis  
7 y ears ago

10 days. — D e­
ranged , restless, 
com a. W asser­
m ann  neg.

Neg.
A cute  d is in te ­

g ra tio n  in 
cirrhosis

4

S. S. fem ale, 
41 years,
7, 10, 1951 
(H  210)

P u erpera l
eeclam psia

10 — 12 days. — 
D eranged , u n ­
intelligible 
w ords, com a

T races of 
album in

T o ta l d is in te ­
g ra tio n  of 
liver

5

T. J „
3 m on ths, 
2, 11, 1951 
(H  233)

P u ru len t
o titis

8 —10 days. — 
R estless, la te r  
drow sy

N ot
exam ined

T o ta l d is in te ­
g ra tio n  of 
liver

6

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

«M eat poisoning» 
1 y ea r ago, 
u rtic a ria . W as- 
serm . -1- +  4- +  
No tre a tm e n t

5 days Febrile . 
Jau n d ice  in th e  
las t 4 days. 
R estlessness, 
th en  com a

T races o f 
album in, 
e ry th roc ., 
casts

T o ta l d is in te ­
g ra tio n  of 
liver. R enal 
lesion

7

A. F.
3 years,
10, 3, 1952 
(H  72)

O titis,
pneum onias

4 days 
R estlessness, 
coma

T races of 
a lbum in. 
E ry th ro c . 
cylinders

Y  ellow 
a tro p h y . 
R enal lesion

8

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

B asedow ’s 
disease, K rogh 
-f  9 1% . E arlier 
incom p. W as- 
serm . +  +  +

17 days 
Insom nia

T races of 
a lbum in. 
E ry th ro c .

Y ellow 
a tro p h y . 
R en al lesion
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No.
Name, sex 
age, date

Earlier hepatic 
damage

Duration of present 
illness ;

special symptoms
Renal

function
Results of post 

mortem examination

9

T . L. male, 
63 years, 
27, 5, 1952 
(H  179)

R ep ea ted
pneum onia .
P leu ritis

6 — 8 days
T races o f 

a lbum in. 
E ry th ro ­
cytes

A cu te  
h e p a titis  
R e n a l lesion

10

M. J .  male, 
51 years,
6, 11, 1953 
(H  389)

Ja u n d ic e  20 years 
a n d  1 %  y e a r  ago. 
Ja u n d ice d  fo r 
th e  la s t  3 days

A b o u t 20 days 
R estless, la te r  
depressed  ; sopor.

Traces o f 
a lbum in

Y ellow  
a tro p h y  
R en al lesion

11

F . J .  female, 
78 years,
7, 9, 1953 
(H  322)

P n eu m o n ia  2 
y ears , jau n d ice  
1 Vz y ea r ago

A b o u t 20 days 
Does n o t sleep

Traces o f 
a lbum in. 
E ry th ro c .

A cute
h e p a titis

12

K . T . male, 
59 years,
1, 8, 1953 
(H  241)

O p eratio n  on  th e  
p ro s ta ta ,  ch ro ­
n ic  h e a r t  failure

14 days 
R estlessness, 

com a

A lbum in
pos.

T o ta l d is in te ­
g ra tio n  of 
liver.
R e n a l lesion

13
F . У . female, 

14, 7, 1954 
(H  224)

A bdom inal ope­
ra tio n s. C ardiac 
incom p.

9 days 
In ten siv e  
restlessness

T races of 
album in

T o ta l d is in te ­
g ra tio n  of 
liver.
R en a l lesion

O ne o f the  o th e r p a tie n ts  h ad  p rev iously  ecclam psia w ith  serious h ep a tic  
in ju ry  before  delivery, w hile th ree  h a d  p rev iously  jau n d ice  la s tin g  severa l 
w eeks. I n  th e  h isto ry  o f tw o fu r th e r  p a tie n ts  th e re  w ere, besides old abd o m in a l 
o p e ra tio n s , o ther fac to rs in ju rio u s to  th e  liver, such as card iac  insuffic iency , 
a n d  co n d itions of incom pensation . No d irec t h ep a tic  dam age w as found  in  th e  
tw o  c h ild ren  and in one o f th e  ad u lts  : th e ir  case histories con ta ined  only  healed  
p n e u m o n ia , otitis and  en te ritis .

T h e  h isto ry  of G y . Gal’s in fan tile  p a tie n ts  (from  4 to  14 m onths) w ith  
fu lm in a n t h epatitis  likew ise reg istered  fo rm er o titis , pneum onia , an d  e n te ritis  
(p e rso n a l com m unication).

I n  th e  aetio logy o f h e p a tic  lesions, in a d e q u a te , p ro te in -d efic ien t n u tr i t io n  m u s t  n o t 
be d is re g a rd e d  as a possible c a u sa tiv e  fa c to r (L ü h r s , Gr ie s h a m m e r , K e t t l e r , L u c k é  and  
M a l l o r y ). H y p erth y ro id ism  is also k n o w n  to  d am ag e  th e  liv e r, especially  in  G rav es’ disease  
o r d u r in g  fa s t  (B l a c k  — Sc h a e f e r , H a b á n , Se a l y , Si e d e ). Szodoray  s tresses th e  p ro m p tly  
d a m a g in g  e ffe c t on th e  liv e r  o f  sy p h ilitic  in fec tio n s , a n d  th e  p re se n t a u th o rs  confirm  h a v in g  
e n c o u n te re d  in  sim ilar cases a n  in c re ase  in  c o p ro p o rp h y rin  I ,  as a sy m p to m  c h a ra c te ris tic  
o f  h e p a t ic  les io n  (Sü m e g i). S im ila r re p o rts  con cern in g  th e  e ffec t o f  sy p h ilis  a n d  sa lv a rsa n  
w ere  m a d e  b y  Si e d e , B a r s k i j , F i n d l a y  a n d  W il l c o x . T h a t  p reg n an cy  a g g ra v a te s  th e  
co u rse  o f  h e p a ti t is  was o b se rv ed  b y  G o v a n  a n d  M c G il l iw r a y , D o z o r e t s  a n d  B e l u s o v A, 
U r a n g a  —I m e z , E l l e g a s t , a n d  o th e rs . A lso, v a rio u s  in fec tio n s a re  k n o w n  to  h a v e  an
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ad v erse  effec t u p o n  th e  liv e r , such  as ty p h o id  fev er, salm onellosis, b ru cello s is, m a la r ia , e tc . 
H e p a tic  in ju ry  or d ev elo p m en t o f  th e  h e p a to re n a l sy n d ro m e  follow ing a b d o m in a l o p e ra tio n s  
hav e  b een  re p o rte d  recen tly  b y  D e  L o y e r s  a n d  T o u s s a in t , H a r t l , N o r d m a n n , a n d  R u n y a n . 
Cases o f  h e p a tic  lesions due  to  s ta tis  w ere o b se rv ed  b y  W a l l a c h  an d  P o p p e r , G l y n n  and 
H im s w o r t h , H e u b n e r .

O n th e  s tren g th  o f these  rep o rts , i t  appears ju s tif ied  to  s ta te  th a t  th e  
above described cases o f previous ja u n d ic e , ecclam psia o f p reg n an cy , diverse 
infections, or abdom inal operations in  th e  h is to ry  of our p a tien ts  a ffo rd  su p p o rt 
fo r th e  assum ption  th a t  th e  liver m a y  have been in ju red  m an y  y e a rs  before 
th e  p resen t fa ta l disease. E q u a lly , th e re  is every  reason to  suppose t h a t  th e  old 
h ep a tic  lesions had  healed , since p rio r to  th e  p resen t disease none of th e  p a tie n ts  
show ed an y  sym ptom s w hich  would h av e  po in ted  to  a hepa tic  dam age.

I t  is therefore reasonab le  to  reg a rd  th e  old hepatic  lesions reco rd ed  w ith  
such  a high percentage in  th e  h is to ry  o f ou r p a tien ts , as pa th o g en ic  fac to rs  in  
th e  developm ent of th e  fu lm in an t h e p a titis  to  w hich th ey  succum bed (Nissen) .

Sp e r a n s k y  e t al. fo u n d  t h a t  in ju ries  o f  th e  n e rv o u s sy s tem  m ay  h a v e  p e rm a n e n t, 
i f  n o t  a lw ays v isib le , e ffec ts  on  th e  o rg an ism . I t  w as p ro v ed  in  an im a l e x p e r im e n ts  th a t  
a n o th e r  lesion , even  if  i t  is o f  a  q u ite  d iffe ren t n a tu re  a n d  occurs m uch  la te r , m ay  in  a  n u m b er 
o f  cases p ro v o k e  m uch  g ra v e r , som etim es fa ta l ,  d y s tro p h ic  disease. F o r  e x am p le , a  sm all 
su rg ica l in te rv e n tio n  a ro u n d  th e  h y p o p h y sis  m a y  cause  a  te ta n u s , hea led  h a lf  a  y e a r  before , 
to  re a p p e a r  a n d  lead  to  d e a th . T he in te rv e n tio n  in  question  h as in  th is  case  fu rn ish ed  
th e  so-called  „Z w eitsch lag ”  — th e  second blow .

B e r n a r d  h o ld s  t h a t  e v e r y  fo ca l le s io n  o f  t h e  a u to n o m ic  n e rv o u s  s y s te m  m a n if e s t in g  
i t s e l f  o n  th e  sk in  o r  in  th e  v is c e ra ,  h a s  i t s  p a r t i c u l a r  c e n t r a l  c a u se , a n d  h e  r e g a r d s  t h i s  f a c t  
a s  a  g e n e ra l  la w  o f  p a th o lo g y .

T he re la tio n s  be tw een  liv e r  and  n e rv o u s  sy s te m  hav e  long b een  kn o w n . A d y n a m ia , 
a p a th y ,  s tu p o r , a ta x ia , o r p sy ch o m o to r e x c ite m e n t g row ing  to  d e liriu m , a n d  d is tu rb e d  sleep 
are  d escribed  b y  th e  a u th o rs  in  connection  w ith  a cu te  h e p a tic  insuffiency , a n d  especia lly  
fu lm in a n t h e p a titis  (D o z o r e t s  a n d  B e l u s h o v a , K o l b e r , G a u p p , B o d e c h t e l ). O rganic  
sy m p to m s such  as B ab in sk y ’s sign , clonus an d  m en in g itis  w ere found  b y  LUCKÉ a n d  MALLORY. 
E n c e p h a litic  sy m p to m s w ere obse rv ed  b y  T h o r l in g , a n d  e x tra p y ra m id a l sy m p to m s  by  
S i e d e . All th is  goes to  show  th a t  n ervous lesions m ay  m an ifes t them se lv es in  v a r io u s  fo rm s 
d u rin g  h e p a titis  an d  th a t  a lth o u g h  th e  d esc rip tio n s  o f  th e  m orphological c h an g e s  in  th e  
n e rv o u s  sy s tem  a re  still r a th e r  inco m p le te , i t  is q u ite  p ro b ab le  th a t  even  th e  h e a lin g  sy m p ­
to m s a re  ro o ted  in  a n a to m ica l changes.

As th e  experim en ta lly  induced second in ju ry  of th e  nervous sy s tem  
led to  a positive resu lt in  Speransky’s said  experim ents, and  as p reced ing  
h ep a tic  in ju ry  h ad  occurred  in  the  m a jo rity  o f ou r cases, stud ies w ere u n d e r­
ta k e n  w ith  a view  to  estab lish  the  effect o f such  p rodrom al lesions a n d , in  th is  
m an n er, to  approach  th e  g ist of th e  p rob lem .

T h ere  a re  re p o rts  on  o ccasional a tte m p ts  o f  th is  k in d  in  th e  l ite ra tu re , a lth o u g h  th e y  
w ere u su a lly  m ade  w ith  o th e r  o b jec ts  in  view . F o r  in s ta n c e , Opie in  his classical e x p e rim e n ts  
a d m in is te re d  to  dogs p re tre a te d  w ith  p h o sp h o ru s  a n d  ch loroform  im m e d ia te ly  a f te r  se n ­
s it is a tio n , E . coli, p ro teu s a n d  s trep to co ccu s e x tra c ts .  T h e  liv e r o f th ese  dogs sh o w ed  g ra v e r  
lesions th a n  those  o f  th e  co n tro ls  ; th e  livers b ecam e  ex ceed ing ly  sensitive  to  b a c te r ia l  to x in s . 
B e n n e t , D r i n k e r  and  W a r r e n  increased  th e  e ffec t o f  ch lo rin a ted  h y d ro c a rb o n s  b y  th e  
a d m in is tra tio n  o f  various h e p a tic  poisons. B l a c k  — Sc h a f f e r , J o h n s o n  an d  G o b b e l  re n ­
d e red  th e  liv e r sensitive  to  ch lo ro fo rm  b y  feed in g  th y ro id  a n d  in tensified  th e  e ffec t b y  s ta r v ­
a tio n . H a r a n Gh y  could g re a tly  ag g rav a te  lesions in  th e  sp leen  a n d  th e  re ticu lo e n d o th e lia l 
sy s te m  o f  an im als b y  sensitiz ing  th e m  w ith  D ic k ’s to x in  first, and tre a tin g  w ith  d ip h th e r ia  
to x in  a few  h o u rs  la te r.
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Substances in ju rio u s  to  th e  liver w ere ad m in is te red  to  rab b its  in  our 
ex p e rim e n ts . 25 an im als  w ere  poisoned w ith  phosphorus, pheny lhydrazine , 
o r  h ep a to to x ic  ca t se ru m  p re p a re d  w ith M asugi’s m eth o d . T he m em bers o f th e  
f i r s t  g roup  received each  0,5 m l. of phosphorus oil th ro u g h  a gastric  tu b e , while 
th o s e  o f  the  second g roup  w ere given 1 m l. o f  a 10 p er cen t pheny lhydrazine  
d ilu t io n  subcutaneously . T h e  trea tm en ts  w ere m ad e  a t  in te rva ls  of from  5 to  6 
d a y s , an d  each t re a tm e n t h a d  been preceded b y  th e  p rep ara tio n  of a nephelo- 
g ra m  m ade w ith th e  b lo o d  o f  th e  anim al accord ing  to  W eltm an n ’s m ethod . T he 
t r e a tm e n t  was d isco n tin u ed  as soon as th e re  w as a m arked  deviation , w hich 
u s u a lly  happened a f te r  2 to  4 trea tm en ts . Som e o f th e  anim als died n ev e rth e ­
less, w hile the com plete  reco v ery  of the re s t w as contro lled  b y  nephelom etry  
s ix  w eeks later. A fter a  r e s t  o f  four more w eeks th e  experim ents were con tin u ed  
w ith  apparen tly  p e rfe c tly  h e a lth y  anim als. E x a m in a tio n  of th e  liver o f those 
a n im a ls  which h ad  d ied , show ed  th e  w ell-know n sy m ptom s of phosphorus an d  
ph en y lh y d raz in e  p o ison ing , w hich will n o t be  d iscussed here in  de ta il. T he  
k id n e y s  invariab ly  re v e a le d  th e  signs of g lom erulonephrosis. A detailed  re p o rt 
o n  th e se  exam inations w as su b m itted  to  th e  C ongress of th e  H u n g arian  Society  
o f  Patho log ists held  in  1952.

To prepare th e  h e p a to to x ic  serum fo r th e  th ird  group, 1 to  5 m l. o f an  
em u ls io n  m ade from  sa line-perfused  rab b it livers w as in jec ted  in to  th e  ab d o m in ­
a l c a v ity  of cats 5 to  6 tim es , a t in tervals o f fo u r  days. A  week a fte r  th e  la s t 
in je c tio n , the anim als w ere  b led  and  the se ru m  w as adm in istered  in trav en o u sly  
to  ra b b its  every fo u r th  d a y  in  doses of 8 to  10 m l. W hile some of th e  an im als 
d ie d  w ith  or w ith o u t sh o ck  sym ptom s, th e  nep h e lo g ram  of th e  re st show ed a 
m a rk e d  deviation a f te r  3 to  5 injections. As soon as th is  was found to  be th e  case, 
t r e a tm e n t  was d isc o n tin u e d  u n til the  n o rm a lisa tio n  of th e  nephelogram . A fte r 
a  r e s t  equal in d u ra tio n  to  th a t  given to  th e  m em bers of the  preceding groups, 
th e  fu r th e r  experim ents w ere  resum ed s im u ltaneously  in  all th ree  groups.

On exam ining th e  l iv e r  o f  th e  anim als p re m a tu re ly  su ccum bed  to  th e  se ru m , f a t ty  
in f il t r a t io n s  were fo u n d  w h ic h  b e g an  a t  th e  cen tre  o f  th e  lobule  a n d  covered  a b o u t h a lf  o f  
i t  ; fu r th e r ,  a serious le s io n  w h ic h  involved a  few  o f  th e  c en tra l cells and  m an ifes ted  i ts e lf  
in  t h e  lack  of nu c lear s ta in in g ,  o r a nuclear f ra g m e n ta t io n , a n d  a  g ra n u la r  d is in te g ra tio n  
o f  th e  p lasm a. T he k id n e y s  lik ew ise  showed p a th o lo g ica l changes, revea led  in  A zan -s ta in ed  
p re p a ra tio n s  by  th e  p re sen c e  o f  accum ula ted  serous o r c lo tte d  e x u d a te  in  m an y  o f  th e  g lo­
m e ru li ,  b y  th e  g ra n u la r  sw e llin g  o f  th e  ep ithelial cells in  th e  co n v o lu ted  tu b u le s , a n d  b y  th e  
a p p e a ra n c e  o f m an y  b lu e -s ta in in g  hyaline  casts. T h e  re n a l  lesions w ere e ssen tia lly  s im ila r 
t o  b u t  less m arked  t h a n  th o s e  re ce n tly  described in  d e ta i l  b y  B a s e r g a .

T en of the  an im als  p re tre a te d  according to  one of th e  m ethods described , 
succum bed  to  the  t r e a tm e n t  b u t the  rem ain ing  f ifteen  rab b its  healed com ple te ­
ly  (5 trea ted  w ith  p h o sp h o ru s, 4 w ith p h en y lh y d raz in e , and  6 w ith  M asugi’s 
m e th o d ), and th e ir  b lo o d  recovered  norm al co llo idal p roperties. A fter th is , th e re  
fo llow ed a second t r e a tm e n t  w ith  ano ther h e p a tic  poison, m ean t as th e  „second  
b lo w ” . Seeing th a t  th e  ra b b i t  liver is v e ry  sensitive  to  chloroform , th is  d ru g



F ig . J. L iver o f  case No. 1., under low  power. Site o f  destro y ed  hepatic  cells ta k e n  hv  
re ticu la r s tru c tu re  and in fla m m a to ry  in filtra tio n . P ro life ra tin g  bile du c ts 

F ig . 2. K idney of case No. 1. under high-pow er. G lom eru lar capsule  th ickened  : g ra n u la r
ex u d ate  be tw een  the  two walls

F ig . 3. L iver o f p re tre a te d  rab b it d ied  on  6 th  day. C en tro lobu lar degeneration  o f hep atic  
cells w ith  in tac t cells a t th e  periphery . Low pow er m agnification



F ig . 4. L iver of p re tre a te d  ra b b it  died on 6 th  d ay . C oloured photom icrograph , high-pow er 
m agn ifica tion , Azan sta in . T he cy top lasm  of th e  d es tro y ed  cells sta in s  blu ish-vio let, red

or yellow ish-red

F ig . 5. L iver o f p re tre a te d  rab b it died on 1 0 th  d ay . Low pow er m agnification . 
D is in teg ra tio n  ex tending ower th e  w hole of th e  lobule
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w as chosen for th e  p u rp o se  in  question . B efore using  th e  chloroform , i t  h ad  
been  exposed  to  d ay lig h t for 1 to  2 w eeks an d  rep ea ted ly  irrad ia ted  w ith  q u a rtz  
lig h t, so as to  prom ote  th e  form ation  o f  phosgene. T he dose was one tw e lfth  o f 
th a t  k n o w n  as le tha l fro m  Whipple’s Zalka’s, an d  our own previous ex p erim en ts ,
i. e. 0,1 m l/kg. S im ultaneously , 11 con tro ls  received th e  sam e am o u n t o f ch lo ro ­
fo rm  w ith o u t previous trea tm en t.

T h e  following re su lts  were o b ta in ed .
D uring  the f i r s t  48 hours 3 an im als, 1 p re tre a te d  w ith  phosphorus a n d  2 

w ith  hepa to to x ic  se rum , succum bed to  th e  f i r s t  in jec tion  of ch loroform . M or­
phological changes in  th e  liver were fo u n d  to  be sligh t. In  th e  cen tre  o f th e  lo ­
bu les a ro u n d  the ce n tra l vein  th e  cy to p lasm  o f a few  hepatic  cells s ta in ed  w ith  
eosin m ore  in tensively  th a n  th a t  of th e  su rro u n d in g  cells, and  th e  nuclei in  th e m  
w ere fo u n d  to  be p y k n o tic . F a irly  ex ten s iv e  regenera tion  w ith  m a n y  d irec t 
m itoses w ere observed in  th e  in te rm ed ia te  an d  th e  m arg inal zones. T h e  spaces 
o f D isse w ere em pty , a n d  th ere  was h a rd ly  an y  dissociation. The k idneys show ed 
no change a t all. N o pathological changes could  be  seen e ither in  th e  liv e r or 
th e  k id n ey s of the  controls which h ad  b een  sacrificed  on th e  th ird  d ay .

T h e  s itua tion  w as en tire ly  d iffe ren t three days later, w hen one m ore  o f  th e  
an im als p re trea ted  w ith  hepato toxic  serum  died. U nder low pow er i t  could  
be observed  th a t  a t  le a s t th ree  th ird s o f  th e  lobules w ere destroyed  b y  a n ec ro ­
tic  process th a t  w as sp read in g  from  th e  cen tra l vein  (Fig. 3). The cy to p lasm  of 
som e o f th e  necrotic  cells stained in ten s iv e ly  w ith  eosin ; th e ir  nucle i w ere 
p y k n o tic  or fragm ented , or covered w ith  a fin e  g ran u la r substance p re c ip ita te d  
in  th e  cytoplasm . O ccasionally, n u c lea r s ta in in g  d isappeared  a lto g e th e r. In  
o th e r  cells, b iliary  p ig m en t and clots o f  calcium  were observed. U n d e r h igh  
pow er, A zan-stained  p rep ara tio n s w ere conspicuous for th e  p ro te in  frag m en ts  
in  th e  necrobiotic h e p a tic  cells w ith  a  sw ollen cy toplasm , w hich frag m en ts  
p re c ip ita te d  in  consequence of the  g rav e ly  d is tu rb ed  pro te in  m etabo lism  and  
s ta in e d  pa le  blue, red , or orange yellow  (Fig. 4). These hues w ere th e  sam e 
w hich, in  some earlier experim ents, h a d  been  observed by  us in  th e  s ta in in g  
o f p a rap ro te in s  adso rbed  to  the elastic  fib res  a ro u n d  m alignan t tu m o u rs . T he 
p re c ip ita te d  pro teins gave a positive Schiff reac tio n  and  sta in ed  b rig h t red  
w hen  tre a te d  according to  RomhÁNYI w ith  to lu id ine  blue and  fuchsin  a t  a b o u t 
p H  6,0, an d  black w hen  trea ted  w ith  H a id e n h a in ’s haem atoxy lin  o r accord ing  
to  K ocke l’s fib rin  s ta in in g  m ethod. V a n  G ieson’s s ta in  yielded a b r ig h t yellow , 
an d  Congo-red a redd ish -b row n colour. T he p ic tu re  described in  th e  foregoing 
fav o u rs  th e  conclusion th a t  we have to  do w ith  N eu m an n ’s hepa tic  cell necrosis 
(fib rin o id  necrosis) s im p ly  called eosinophil necrosis b y  some o f th e  a u th o rs . 
A rg en ta ffin  fibres h a d  been  destroyed in  th e  necro tic  area, and only  occasional 
th ick  bund les could be  observed. (For s im ila r cases in  hum ans see SÜMEGI: 1922).

E x am in a tio n  o f  th e  kidneys of th is  sam e an im al showed glom eruli m ark ed ly  
la rg e r th a n  norm al, th e ir  capsule co n ta in in g  g ran u la r p ro te in  ex u d a te , a n d  th e
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m esoangium  th ick en ed . I n  th e  lum ina o f th e  tu b u les  there  ap p eared  casts  
w hich  sta ined  b lue  w ith  A zan.

O n exam ining  th e  control th a t  was k illed  th e  sam e day , th e  acinous s tru c ­
tu re  o f th e  liver w as seen to  have rem ained  fa irly  p reserved  and  th e  d issocia tion  
n o t  to  have reach ed  th e  m arked ly  advanced  stage  observed in  the  an im al w hich  
h a d  succum bed. C en tro lobu la r fib rino id  necrosis w as found to  be con fined  to  
th e  im m edia te  v ic in ity  o f th e  cen tra l vein , an d  th o u g h  pykno tic , th e  nuclei 
w ere in v ariab ly  p reserved . The cy top lasm , w hich  sta in ed  a b rig h t red  co lour 
w ith  eosin, s ta in ed  pa le  b lue  w ith  A zan, in  d is tin c tio n  to  the  pu rp lish  hue  o f  
th e  u n im paired  cells b u t  n e ither coloured p ro te in s , such as had  been  found  in  
th e  cells of th e  te s t  an im al, nor th e  presence of p rec ip ita ted  calcium  could be 
observed . N o ren a l lesions were encoun tered .

N o am inal h av in g  d ied  in  th e  following tw o  days, 1/6 of the  le th a l ch lo ro ­
fo rm  dose (0,2 m l/kg) w as adm inistered  ag a in  subcu taneously  to  all su rv ivals . 
U pon  its  effect six  p re tre a te d  anim als d ied  w ith  h epatarg ic  com a an d  w ith  
jau n d ic e  betw een  th e  9th and 13th day (2 w ith  M asugi, 2 w ith  phosphorus, 2 
w ith  p h eny lhydraz ine  p re tre a tm en t)  .Two con tro ls  w ere sacrificed on th e  1 4 th  d ay .

T he h isto log ical p ic tu res of liver an d  k id n ey s w ere alike in  all te s t  a n i­
m als, irrespective o f th e  k in d  of p re tre a tm e n t th e y  h ad  received. H alf, th ree - 
th ird s , or even th e  w hole o f th e  lobules w as fo u n d  to  be necrotised in  th e  liv e r 
o f a ll anim als w ith  th e  exception  of one th a t  h a d  been  p re trea ted  w ith  p h o sp h o ­
ru s . Necrosis w as in  c h a ra c te r  sim ilar to , th o u g h  m ore extensive th a n , th e  lesions 
in  th e  f irs t w eek (F ig . 5). S ym ptom s of fib rin o id  necrosis were seen in  th e  cen tre  
o f th e  lobules ; m a n y  o f th e  cells were no  longer visible, hav ing  undergone 
lysis. T he cy top lasm  o f o th e r  cells s ta in ed  b lue  w ith  A zan b u t in  th ese  cells 
th e  nucleus d id  n o t s ta in . Some cells were sm all, th e ir  cytoplasm  b lu ish  v io le t, 
th e  nuclei sm all a n d  p y k n o tic  (cellular collapse, Helmke). D issocia tion  w as 
com plete  in  th is  a rea , w ith  no s tru c tu re  recognisab le , th e  cen tra l ve in  being  
th e  sole guidance le ft. Necrosis spread to  or b ey o n d  th e  in te rm ed ia te  zone 
w hich  w as follow ed b y  a lay e r of pecu liarly  changed , conspicuously large an d  
sw ollen cells w ith  f in e ly  g ranu lar, bluish, b lu ish -v io le t and  red, or fine ly  an d  
u n ifo rm ly  v acu o la ted  cy top lasm  (Fig. 6). T his la y e r  ex tended  e ith e r  r ig h t to  
th e  edge o f th e  lobule , or w as followed b y  a  th in  m arg ina l layer of in ta c t  cells. 
I n  th e  liver o f th e  p h o sp h o ru s-trea ted  an im al w hich  form ed th e  excep tion , 
th e re  w as h a rd ly  a n y  necrosis ; vacuoles w ere p red o m in an t in  it. The a rg e n ta ff in  
fib res , too, were fo u n d  to  have been  d estro y ed  in  th e  necrotic areas.

A p a rt from  th e  one (phosphorus tre a te d )  ex cep tion  changes w ere p re se n t 
in  all th e  k idneys : ex u d a te  in  B ow m an’s capsu le sim ilar to  th a t  seen in  th e  
f i r s t  w eek ; a sw elling o f an d  a w eak nu c lear s ta in  in  th e  epithelial cells o f th e  
convo lu ted  tu b u les  ; th e  appearance  of h y a lin e  casts  s ta in ing  blue w ith  A zan. 
B lue- an d  red  casts , resem bling  those in  m yelom atous k idneys, were observed  
to  ap p ea r in  one o f  th e  p h en y lh y d raz in e -trea ted  anim als.



Fig.  7. R egeneration  and form ation o f  g ia n t cells visible in contro l an im al killed
a t th e  sam e tim e

Fig. 6. L iver of p re tre a te d  rabb it d ied  on  13 th  day . H igh power m agnification . 
Observe „w ater-po isoned”  b ig  cells w ith  vacuolated  cytop lasm



F ig . 8. L iver o f p re tre a te d  ra b b it died on 17 th  d ay . Low power m agnification. Centro- 
lobu lar reg en era tio n ; m asses o f cells w ith  v acu o la ted  cy top lasm  in th e  in te rm ed iate  zone

F ig . 9. L iver o f p re e tra te d  ra b b it died on 18 th  day . H igh power m agnification  ; coloured 
photom icrograph , A zan sta in . H epatic  cells in  th e  regenerating  area in m osaic a rra n g e m e n t. 
C ytop lasm  of in ta c t cells is redd ish , th a t  of v acu o la ted  cells pale red , o f no t ye t regen era ted

cells blue or b lu ish-v io le t
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T he liver o f one of th e  tw o controls show ed slight fib rino id  necrosis and  
m ark ed  vacuoles. I t  w as conspicuous for its  reg en era tiv e  tendency  a t  th is  early  
stage , d isp lay ing  irreg u la rly  arranged  m asses o f cen tro lobu lar cells w hich, 
sm all as th ey  w ere an d  d a rk  as th e ir  cy top lasm  w as, h ad  a well s ta in ed  nucleus, 
w ithou t as y e t a rg en ta ff in  fib res betw een th em . F ro m  these  cen tra l cells to w ard s  
th e  lobule m arg ins, num erous m ito tic  cells an d  th e  fo rm ation  of m u ltin u c le a r  
g ian t cells could be  observed  (Fig. 7). In  th e  liv e r o f th e  second con tro l an im al 
th e re  w as no necrosis, b u t  th e  vacuoles an d  th e  regenerative  ten d en cy  w ere 
u n m istakeab le . I n  th e  cen tre  of th e  lobules reg en era tio n  even of th e  re tic u la r  
a rg en ta ffin  fib res w as no ticed  to  have begun . I n  th e  glom erular capsu le th e re  
was ex u d a te  an d  in  th e  tu b u li a few b lu ish  h y a lin e  casts to  be found.

A t  the end o f  the second week, one th ird  o f th e  le th a l chloroform  dose h ad  
been in jec ted  su b cu tan eo u sly  in to  th e  su rv iv in g  an im als, and  th is k illed  all 
b u t one of th e  p re tre a te d  ra b b its  w ith in  3 days (2 phosphorus, 1 p h en y lh y d ra - 
zine, 1 h ep a to tox ic ). Two controls succum bed an d  th ree  were sacrificed  on th e  
following day.

T he liver o f  th e  pretreated anim als w as sim ilar in  appearance to  t h a t  o f 
th e  ra b b its  w hich d ied  in  th e  second week, w ith  th e  difference th a t  reg en e ra tiv e  
signs w ere clearly  visib le in  all o f them . A lth o u g h  necrosis was seen to  h ad  
been a t  least as w idesp read  as in  th e  earlier an im als, fib rino id  necrosis w as no 
longer dom inan t, th e  destroyed  cen tro lo b u la r cells w ere already  ad so rb ed , 
and  th e ir  place ta k e n  b y  a re ticu la r fram ew ork . I n  th e  sam e area th e  co llapsed  
cells began  to  recover, and  m asses of reg en era ted  fresh hepatic  cells w ith  sm all 
nuclei an d  n arrow  p lasm atic  m argins began  to  show  in  th e ir  v ic in ity . T hese 
were e ith er still ly ing  in  u n arran g ed  heaps, all b u t  resem bling hepa tic  ad en o m a, 
or w ere beginning  to  arrange them selves in  row s. W hile hard ly  an y  re tic u la r  
fib res were d iscern ib le  am ong th e  u n arran g ed  cells, a ra th e r  th ick  a rg en ta ff in e  
ne tw ork  could be seen com m encing to  reg en era te  am ong th e  re a rra n g ed  cells. 
I t  w as clearly visib le th a t  th e  fib res w hich h a d  su rv ived  in  the  p e rip o rta l space 
began  to  grow to w ard s  those spreading from  th e  d irec tion  of the  c e n tra l vein . 
V acuo lated  cells a lm o st dom inated  th e  p ic tu re  in  some o f th e  sections (F ig . 8). 
I t  w as in te restin g  to  see how  in th e  ap p a ren tly  healed  areas the  cells w h ich  had  
n o t y e t  qu ite  recovered  and  th e  cytoplasm  o f w hich still sta ined  a p u rp lish  or 
pale b lue w ith  A zan , a rranged  them selves in  a pecu liar, m osaic p a tte rn  am ong  
th e  red  hepa tic  cells (F ig. 9). A fa ir n um ber o f g ian t cells was observed  a t  th e  
m arg ins of th e  reg en e ra ted  p a rts .

As regards th e  k idneys o f these anim als, th e y  e ith er p resen ted  a com plete ly  
no rm al s tru c tu re , or show ed th e  above described  lesions, though  on a  m uch 
sm aller scale.

In  tw o o f th e  th ree  controls w hich h a d  d ied , h ep a tic  lesions w ere s im ila r 
to  those  in  th e  p re tre a te d  anim als ; in  th e  th ird  contro l cen tro lobu lar dissoci­
a tio n  w as very  sligh t. T he tw o controls sacrificed  likewise showed b u t  sligh t

4*
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h e p a tic  lesions. O nly  one o f these five  an im als h a d  in ta c t k idneys, th e  o thers 
p re se n te d  renal lesions sim ilar to  those in  th e  p re tre a te d  anim als.

T h e  one su rv iv in g  an im al, w hich i t  w ill h e  rem em bered  h a d  been p re tr e a t­
ed  w ith  pheny lhydraz ine , an d  th e  la s t tw o co n tro l anim als were g iven a le th a l 
(1 ,2  m l/kg) dose of chloroform  at the end o f  the fo u r th  week, w hich k illed  th e m  in  
2 to  3 hours. T heir liv er show ed alm ost co m p le te  re s titu tio n , w ith  on ly  th e  
c e n tro lo b u la r  d issociation , a few la rger K u p ffe r  cells filled w ith  p ig m en t, an  
occasio n a l v acu o la ted  cell, or a cell w ith  v io le t cy top lasm  p o in ting  to  th e  disease 
t h a t  h a d  recen tly  ru n  its  course in  th e  an im al. N o  traces were left of th e  changes 
in  th e  kidneys.

I n  the fo llow ing it  is attempted to exp la in  some o f  the described phenom ena.
1. T he vacuolated cells con ta ined  n e ith e r f a t  n o r glycogen. I t  was d e m o n s tra t­

ed  b y  W h ip p l e ’s , Z a l k a ’s , and  our ow n p rev io u s experim ents th a t  th e se  cells 
p re se n tin g  th e  p ic tu re  of „ w a te r  poisoning”  a re  th e  m orphological expression  
o f  e x tra re n a l w a te r  re te n tio n  of hepa tic  o rig in  w hich accom panies serious 
h e p a tic  dam age an d  can  be traced  b ack  to  h y p o x aem ia . I t  was te rm ed  „Z ellw as­
s e rs u c h t”  b y  F i s c h e r — W a s e l s , „a c u te  h y d ro p s”  by  A p it z , and  „ u r tic a r ia  
o f  th e  h ep a tic  cells”  b y  P r ib r a m  an d  U p h a m . Some au th o rs  are  o f th e  
o p in io n  th a t  these  cells co n ta in  an o th e r su b s ta n c e  besides w a te r ; how ever, 
S i e g m u n d , for in stan ce , does no t id en tify  i t  an d  only a ttr ib u te s  im p o rt­
a n ce  to  th e  physico-chem ical d is tu rb an ce . A t e r m a n , on th e  o th e r  h a n d , 
ta k e s  th e  su b stan ce  in  questio n  for glyco- or lipopro tein . Y e t, in  o u r ex p e­
r im e n ts  periodic ac id  fa s t substance  w ere en co u n tered  only in  nec ro tic  and  
n o t  in  v acu o la ted  cells. Y ery  im p o rta n t is, how ever, A t e r m a n ’s f in d in g  of 
ice  c ry s ta ls  in  v a cu o la ted  cells in  sections w h ich  were frozen w ith  A ltm a n — 
G ersh ’s m ethod . T he increased  u p ta k e  of w a te r  is a ttr ib u te d  to  h y p o x aem ia  
b y  m o s t o f th e  au th o rs . W h e th e r in  consequence of th e  en d o th e lia l lesion, 
o f  th e  increased  cap illa ry  p e rm eab ility  or o f th e  dissociation, th e  c ircu la tio n  
is d is tu rb e d  in  g rave  h e p a titis , especially in  th e  cen tre  of th e  lobules, an d  th is  
th e n  causes th e  in n er m ilieu  to  becom e acid a n d  th e  cells to  absorb  w a te r  (V o e g t , 
B e n d a — E l l e g a s t — R i s s e l ) . St a t e , R a u c h  a i d  M ü l l e r  also em phasize  th e  
s ign ificance  of c ircu la to ry  conditions. O n in jec tin g  hepatic  poison in tra p o rta lly , 
th e se  au th o rs  observed  increased  p o rta l p ressu re  associated w ith  o liguria and  
ev en  an u ria . ZlSSLER an d  Z i s s l e r  a ttr ib u te  even  th e  cereb ial sym ptom s associ­
a te d  w ith  hep a titis  to  th e  escape of flu id  th ro u g h  th e  dam aged h ep a tic  cap illa ­
ries a n d  th e  consequen tia l d im inu tion  o f p la sm a  and  blood volum e. A x e n f e l d  
a n d  B r a s s  lay  s tress up o n  th e  n eu ro v ascu la r p o in t o f a tta c k  in  hypoxaem ic  
p a re n c h y m a l lesions. W hile all these d a ta  seem  to  favour th e  a ssum ption  th a t  
th e  patho log ic  w a te r  u p ta k e  of th e  in ju red  h e p a tic  cells is caused b y  circu la­
to ry  d is tu rb an ce  an d  hypoxaem ia , num erous o th e r  d a ta  in  th e  lite ra tu re  p o in t 
to  th e  libera tion  o f  h istam ine-like substances as a possible fac to r in  th e  develop­
m e n t o f th e  phenom enon.
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2. T he renal lesions fo u n d  in  e x p e rim e n ta l an im als  are  f re q u e n tly  e n c o u n ­
te re d  in  h u m an  su b jec ts  su ffe r in g  fro m  h e p a tit is .

B e r m a n  and  P o l a k , for in s ta n c e , d e m o n s tra te d  su ch  lesions in  22,2 p e r  c en t o f  th e i r  
p a tie n ts  w ith  in fec tious h e p a titis , a n d  in  19,4 p e r c en t o f  th o se  w ith  se ru m  jau n d ic e . L e s l i e , 
A m e r i o , an d  Y e r c e l l o n e  observed  re d u ce d  u re a  c learance in  50 p e r c en t o f p a tie n ts  su ffe rin g  
from  v a rio u s  diseases o f  th e  liver. P a th o lo g ic a l changes la rg e ly  id en tica l w ith  th o se  d esc rib ed  
in th is  p a p e r  were o b se rv ed  b y  L u c K É  a n d  M a l l o r y  in  80 p e r cen t o f  th e ir  cases. I t  is, a f te r  
all, m o re  th a n  a h u n d re d  y ears since R o k it a n s k y  described  th e  cho laem ic  n ep h ro sis  w h ich  
he in v a r ia b ly  found  in  p a tie n ts  w ho h a d  su ccu m b ed  to  h e p a tic  d isease. Si e d e  b elieves th e  
d is tu rb an c es  o f f lu id  m etab o lism  to  be o f  e x tra re n a l  o rig in , an d  th is  th e o ry  seem s to  be  co n ­
f irm e d  b y  th e  c ap illa ry  lesions, th e  in c reased  p e rm e ab ility , and  th e  fre q u e n tly  o ccu rrin g  
cases o f  h y p a lb u m in ae m ia  o bserved  b y  E p p in g e r  an d  o th e r  a u th o rs . Si e g l e r  a n d  F a l u d i  
fo u n d  a  red u ced  c rea tin in e  c learance  in  80 p e r  c en t o f th e ir  cases. Sz a b ó , Zs o l d o s  a n d  R é v  
re p o rte d  a  decreased  g lo m eru ra l f iltra te  a n d  a low  filtra tio n  frac tio n  in  a cu te  h e p a ti tis .  T h ey  
ho ld  th e se  changes to  be  co n seq u en tia l u p o n  shock  A rriv ing  a t  s im ilar re su lts , SÁRY, B r e t á n  
and  B . R ó n a  em p h asized  th e  significance ó f  c irc u la to ry  d is tu rb an ces . H isto lo g ica l e x am in a tio n s  
b y  L á s z l ó  an d  Ga á l  rev ea led  in  e v e ry  case o f h e p a titis  th e  lesions w h ich  h a d  b een  described  
b y  F a h r , Z o l l in g e r , a n d  R ó n a , a n d  te rm e d  g lom eru lonephrosis . S im ilar lesions a f te r  
b u rn s  a n d  tra u m a tic  in ju ry  w ere o b se rv ed  b y  F a r k a s  a n d  E n d e s , re sp ec tiv e ly .

O f th e  case h istories of our p a tie n ts , 11 included prev ious p ro te in u ria , an d  
3 p rev ious h aem a tu ria . U rin a ry  analysis w as negative  in  one case, w hile no 
such  analysis w as m ade in  a n o th e r . T he fu lm in an t course o f  th e  d isease 
le ft no  tim e  for th o ro u g h  k id n ey  fu n c tio n  te s ts  in  an y  of th e  cases.

C onsiderations of space do n o t allow us to  deal in  d e ta il w ith  th e  p a th o ­
genesis o f th e  ren a l lesions observed , or w ith  th e ir  connection  w ith  th e  h e p a ­
to re n a l syndrom e. N evertheless, m en tio n  m ust be m ade of O e t t e l ’s ex p erim en ts , 
in  w hich  sim ilar ren a l lesions w ere induced  b y  th e  a d m in is tra tio n  o f hom ologous 
liv er e x tra c t, and  o f those  of L e t t e r e r  an d  S e y b o l d , who p roduced  such  lesions 
w ith  foreign serum . O bviously , i t  is v e ry  p robab le  th a t  besides d is tu rb ed  p e rm e a ­
b ility  an d  c ircu lation , also d is tu rb an ces  o f th e  p ro te in  m etabo lism  h av e  to  be 
reg a rd ed  as im p o rta n t factors. T h is assum ption  is ju s tif ie d  n o t only  b y  th e  
find ings of th e  said  au th o rs  b u t  also b y  our own earlier investiga tions, th e  observ ­
a tions o f B i n d e r  an d  M e s t e r h á z y , an d  th e  p resen t experim en ts, in  w hich  
in  th e  dam aged  cells b roken-up  h e p a tic  pro te ins were p resen t in  th e  fo rm  of 
p a rap ro te in s , giving d ifferen t colours on s ta in ing  w ith  A zan.

3. As regards d estru c tio n  an d  regeneration  of th e  arg en to p h il fib res, 
th is  w as discussed b y  one o f us in  1934. (Süm egi) ,  w hen i t  w as show n th a t ,  
in  c o n tra s t to  v ira l h ep a titis , th e  a rgen toph il fib res die off w ith in  th e  a rea  of 
cen tro lo b u la r necrosis consequent up o n  th e  action  of chloroform . O n th e  site  
o f  th e  necrosis, f i r s t  th ere  ap p ea r fresh  hepa tic  cells w ith  no a rg en to p h il fib res  
d em onstrab le  am ong th em  b y  silver im pregnation . T h erea fte r new  a rg en to p h il 
fib res  begin  to  arise from  th e  d irec tion  o f b o th  th e  cen tre  an d  th e  p e rip h e ry  
w ith  a sim ultaneous a rran g em en t o f  th e  fresh  cells in to  trabecu les. I t  is possib le  
th a t  th is  process is also connected  w ith  regeneration  of th e  capillaries. I t  w as 
fo u n d  b o th  in  th e  earlier and  th e  p re sen t experim ents th a t  new ly form ed h ep a tic  
cells a re  considerably  m ore re s is ta n t to  rep ea ted  an d  increasing  doses o f ch lo ro ­
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fo rm  th a n  cells tre a te d  fo r th e  firs t tim e. A t th e  tim e  i t  was assum ed th a t  th e  
d eg en era tin g  h ep a tic  cells ac ted  as an tigens, ag a in st w hich antibodies were 
fo rm ed  to  p ro tec t th e  new  cells from  being  poisoned.

We see no reason to abandon this hypothesis an d  s till deem  it p robable  th a t  
th e  new ly form ed a rg en to p h il fibres c o n trib u te  to  th e  developm ent o f th e  above- 
assu m ed  p ro tec tive  m echan ism , for th e  s tru c tu re s  arising  from  th e  connective 
tis su e  ground su b stan ce  read ily  adsorb  im m une substances. This has been 
sh o w n  b y  us in  re sp ec t o f elastic fib res a d ja c e n t to  m a lig n an t tu m o u rs  (B e r - 
n á t h , S ü m e g i — G o r e c z k y — R ó t h ) .

One should keep  an  open m ind  on th e  su b jec t u n til  fu r th e r  investiga tions 
h a v e  been m ade, fo r even  i f  view ed only in  th e  lig h t of th e  p resen t experim ents 
th e  disease induced in  th e  rab b its  ap p ear to  be p a r tly  an  increased allergy-like 
sensitiveness of th e  liv e r to  th e  second h ep a tic  poison, an d  p a rtly  an  increased 
resis tan ce  of th e  re g e n e ra te d  hepatic  cells to  th e  rep ea ted , in  fa c t growing, doses 
o f  th e  poison. T he allerg ic process has no  abso lu te  m orphological ch a rac te ris­
tic s  ( B e r g e r , A l b e r t i n i ) .  T he resu lts o f o u r in v estiga tions m ake i t  h ighly  
p ro b ab le  th a t  th e  ch ro n ica lly  d isin teg ra tin g  h ep a tic  p ro te in s exert a sensi­
tiz in g  effect, and  i t  is equally  p robable  th a t  th e  an tibod ies form ed in  th e  
process offer p ro te c tio n  against fu r th e r  d is in teg ra tio n  (v. also B e NK Ő, 

S c h e i f e a r t h ).

Surveying th e  ex p e rim en ta l resu lts we f in d  th a t  o f th e  15 anim als, w hich 
a f te r  a p relim inary  h e p a tic  in ju ry  h ad  been  given a renew ed sub le thal dose of 
h e p a tic  poison, 10 d ied  w ith in  12 days o f th e  in to x ica tio n . W ith  th e  exception  
o f  th e  com paratively  s lig h t lesions in  th e  th re e  an im als th a t  died w ith in  th e  
f i r s t  48 hours, all th e  re s t p resen ted  th e  p ic tu re  o f h ep a tic  necrosis of a p a r tly  
f ib rin o id  character accom pan ied  by  th e  g rav es t desc truc tion , qu ite  sim ilar to  
th e  fu lm inan t h e p a titis  encoun tered  in  h u m an  sub jec ts . A t th e  sam e tim e, n one  
o f  th e  controls d ied , a n d  th e  lesions seen in  th o se  k illed  w ere sim ilar to , b u t 
considerab ly  less ex ten siv e  th a n , th e  changes in  th e  te s t anim als. Signs of regene­
r a t io n  were and  rem ain ed  ev iden t in  and  a f te r  th e  th ird  w eek, n o tw ith s tan d in g  
re p e a te d  doses of chloroform .

In  our opinion, th e  m odel experim ents described  in  th is  paper confirm  
th e  decisive significance o f  the  sensitisa tion  produced  b y  previous hepa tic  
d am ag e  m entioned in  th e  h is to ry  of our p a tie n ts  suffering from  fu lm in an t h e p a ­
t i t is  and , fu rther, th e y  su p p o rt th e  view  o f th e  p ro b ab ly  allergic n a tu re  of th e  
r a p id  hepatic  d is in te g ra tio n  consequent up o n  th e  an tigen-like effect o f th e  
fre sh  in ju ry  during th e  second illness. O bviously , th e  essence of th e  process is 
to  be  sought for in  th e  au to -an tig en -an tib o d y  reac tions. E xperim en ts  to  dem on­
s tr a te  these reactions a re  in  progress. T h e  sig n ifican t p a r t  a ttr ib u te d  to  th e  
n e rv o u s  system  in  th e  p rocess seems to  be  su b s ta n tia te d  b y  th e  fac t th a t  th e  
„seco n d  blow ”  runs th e  course p repared  b y  th e  f irs t  lesion alm ost w ith  th e  speed 
o f  a conditioned re flex .
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Sum m ary

13 cases o f  fu lm in an t in fectious h e p a titis  have been  described , o f w hich in  te n  sub jects 
th e  co nd ition  had  been preceded  by  som e earlier disease in ju rio u s to  th e  liver. A nim al ex p eri­
m en ts hav e  p roved  these  p rev ious processes to  be sign ifican t pa th o g en ic  factors. H ep a tic  dam age 
had  been induced  in  an im als, and  a f te r  th is  h ad  subsided, th e y  w ere again  trea te d  w ith  sub le tha l 
doses o f  h ep atic  poison. T h e  2/3 p a r t  o f  th e  anim als died  w ith in  12 days o f  th e  in to x ica tio n . 
T h e ir  liv e r  show ed g ra v es t d e stru c tio n  sim ilar to  th a t  observed  in  h u m an  p a tie n ts , while th e  
sacrificed  contro ls d isp layed  considerab ly  less extensive  patho log ica l changes. In  th e  a u th o rs ’ 
view  th e  pa thogenic  significance o f p rev ious h ep atic  lesions consists in  th a t  th e  p ro te in  decom po­
sitio n  p ro d u c ts , form ed du rin g  th e  f irs t  illness and acting  as au to an tig en s, sensitize th e  liver 
and  b rin g  ab o u t a  ra p id  allergic d is in teg ra tio n  during  th e  fa ta l  second disease.
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О ПАТОГЕНЕЗЕ ФУЛЬМИНАНТНОГО ГЕПАТИТА

И. ШЮМЕГИ, Л . ГО РЕЦ КИ  и И. РОТ

Авторы дают описание 13 случаев фульминантного инфекционного гепатита, среди 
которых они выявили в анамнезе десяти больных предыдущие болезни с повреждением 
печени. Авторы доказывают патогенетическое значение этих предыдущих процессов опы­
тами над животными. Животные, предварительно подвергнутые повреждению печени, 
после их выздоровления вновь получили сублетальные дозы гепатоксического яда, вслед­
ствие чего две трети их погибли в течение первых 12 дней после отравления. В печени этих 
животных наблюдался тяжелый распад, как и у человека, в то время как в печени убитых 
контрольных животных изменения были гораздо меньшего размера. Патогенетическое 
значение предварительного повреждения печени по мнению авторов кроется в том, что 
возникшие при предыдущей болезни продукты распада белков в качестве автоанти­
генов — сенсибилизируют печень, и в течение фатального вторичного заболевания проис­
ходит на аллергической основе — бурный распад последней.

C O N T R IB U T IO N  À  LA P A T H O G É N IE  D E S H É P A T IT E S  F O U D R O Y A N T E S

I. SÜMEGI, L. GORECZKY et I. RÓTH

Ce trav a il é tud ie  l ’o b se rv atio n  de  13 cas d ’h é p a tite  fo u d ro y an te  ; 10 de  ces m alades 
p ré sen ta ie n t dans leurs an técéd en ts  une  m alad ie  an té rieu re  a y an t e n tra în é  u n e  a tte in te  h ép a­
tiq u e . Les au teu rs  m e tte n t  en  re lief l ’im p o rtan ce  pathogén ique  de ces p rocessus m orb ides a n té ­
rieu res e t  les rep ro d u isen t su r l ’anim al. Ils a v a ien t p récédem m ent p ro d u it u n e  lésion hépatiq u e  
chez ces an im aux  e t ap rès  guérison com plète , ils leu r ad m in istrè ren t une  dose n o n  m orte lle  de 
po ison  h ép ato -tox ique . D eu x  tie rs  des an im au x  ainsi tra ité s  succom bèren t d an s les douze p rem iers 
jo u rs  su iv an t l’in to x ica tio n  e t  l ’on  co n sta te  d an s leu r foie une d ésin tég ra tio n  excessivem ent 
g rav e  sim ilaire à celle co n sta tée  dans les cas hum ains, tan d is  que les a lté ra tio n s  co n sta tées au  
n iv eau  du  foie des tém oins sacrifiés é ta ien t d ’u n e  é tendue  sensib lem ent m oindre . L ’im p ortance  
p a th o g én iq u e  de la lésion  h ép atiq u e  p réalab le  consistera it, dans l’esp rit des a u te u rs , dans le 
fa it que  les p rodu its de désin tég ra tio n  p ro té iq u e  m is en lib e rté  à ce tte  occasion  ag ira ien t comm e 
au to -an tig èn es sensib ilisan t le foie e t  qu i déclenchen t su r te rra in  a llerg ique la  désagrégation  
fo u d ro y an te  de celui-ci lors de la  seconde m alad ie  à  issue fatale .

D r. P rof. I s tv á n  S ü m eg i, 
D r. László Go r ec zk y , 
D r. Im re RÓTH,

B u d ap est, V I., R udas L . u . 111. H u n g ary .
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