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W a t e r  C o n t e n t  i n  V a c u o l a t e d  L i v e r  

In  a p rev ious  pape r  ~ on some aspec ts  of  t he  m e t a -  
bo l i sm of v a c u o l a t e d  cells, t he  hypo thes i s  was f o r m u l a t e d  
t h a t  t h e  vacuo le  fo rma t ion ,  a t  l eas t  in t h e  ra t  l iver,  is 
no t  necessar i ly  connec t ed  w i t h  an  increased  w a t e r  
c o n t e n t  of t he  cells. I n  fact ,  t he  v a c u o l a t e d  cells did no t  
appea r  to  differ  in size f rom the n o r m a l  ones, and,  on the  
o the r  hand,  no mod i f i ca t ion  of  t he  t o t a l  wa t e r  c o n t e n t  
was obse rved  in v a c u o l a t e d  l ivers.  Hpwever ,  the re  was 
the  poss ib i l i ty  t h a t  an i r regular  w a t e r  d i s t r ibu t ion  bet-  
ween the  ex t ra -  and  in t race l lu la r  phases  exis ted,  w i th  
a p r o b a b l y  increased  in t raee l lu la r  wa t e r  c o n t e n t  and  a 
co r respond ing ly  d imin i shed  size of the  ex t r ace l lu l a r  
phase,  

F u r t h e r  f indings e showed  t h a t  the  t r e a t m e n t  a d o p t e d  
to ob t a in  ce l lu lar  vac tmla t i on  in  vivo (keeping the  ra ts  
in an a t m o s p h e r e  of 97 % n i t rogen  and  3 % oxygen)  when  
app l ied  in vitro on r a t  l iver  sect ions  caused  a lowered  Qa~ 
and  a~ increased  w a t e r  con ten t ,  w i t h o u t  a n y  apprec iab le  
vaeuo la t ion .  

I t  s eemed  the re fo re  jus t i f i ed  t o  external our  researches  
to  t he  wa te r  d i s t r i bu t ion  in t he  e x t r a -  and  in t r ace l lu la r  
phases  of n o r m a l  and  v a c u o l a t e d  r a t  l ivers.  

A d u l t  a lb ino  rats ,  p r ev ious ly  s t a r v e d  for 16-20 h, 
were used t h r o u g h o u t  our  expe r imen t s .  The  v a c u o l a t i o n  
in the  l iver  cells was ob ta ined  by  the  usua l  t echn ique ,  
t h a t  is by  keep ing  the  ra ts  in a c o n t i n u o u s l y  r enewed  
a tmosphe re  of N~ + 3 % O~ for 2 h (PICHOTKAS), 

Blood se rum samples  were  ob t a ined  by  hea r t  p u n c t u r e  
under  s l ight  e the r  anes thes ia ,  j u s t  before  ki l l ing t h e  
animMs.  

T h e  ra t s  were  ki l led b y  decap i t a t ion .  The  l ivers  were  
q u i c k l y  r e m o v e d ,  g e n t l y  squeezed  on b lo t t i ng  p a p e r  and  
i m m e d i a t e l y  weighed.  

The  t-I~O and  Ct -  c o n t e n t  of t he  l ivers  and  sera were 
d e t e r m i n e d  and  ca lcu la t ed  on t h e  basis of fa t - f ree  fresh 
t issue,  in o rder  to  e l imina te  va r i a t i ons  due  to  d i f fe ren t  
fa t  c o n t e n t  of the  t issues f rom an ima l  to  an imal .  

Fo r  the  d e t e r m i n a t i o n  of t he  w a t e r  con ten t ,  we ighed  
samples  of t issue and  s e rum were h e a t e d  in an  oven  a t  
103°C to reach  c o n s t a n t  weight .  The  t o t a l  w a t e r  c o n t e n t  
was ca lcu la ted  as the  difference be tween  wet  and  dry" 
weight .  

In  o rder  to r e m o v e  neu t ra l  fat ,  t h e  dr ied  t issues were  
e x t r a c t e d  wi th  e the r  for 5-6  h, and  t h e n  lef t  o v e r n i g h t  in 
p e t r o l e u m  e ther  (b.p. 40-60°C) .  The  organic  so lven t  
r ema in ing  in the  t issues was e v a p o r a t e d  off  by  hea t ing  
in an oven  a t  103°C. The  we igh t  a f t e r  e x t r a c t i o n  was  
t a k e n  as t h e  weigh t  of t h e  fa t - f ree  solids in t he  samples .  
Fo r  t he  C1- de t e rmina t ions ,  t he  fa t - f ree  dr ied  t issues 
were  powdered ,  to  ensure  un i fo rm sampl ing .  

Chlorine was d e t e r m i n e d  b y  t h e  WILSON and  BALL 
m e t h o d  ~. 

Accord ing  to  the  fo rmulae  p roposed  b y  HASTINGS and  
EICH~LBERGER ~ and  successful ly  used b y  POPJ,~K ~ in 
s tudy ing  the  m e c h a n i s m  of p a r e n c h y m a t o u s  degenera-  
t ion (cloudy swelling}, t h e  va lues  of c1~lozi~e and  w a l e r  
co n t en t  in l iver  and s e rum were used to ca lcu la te  the  size 
of  ex t race l lu la r  phase  (g/kg fa t - f l ee  fresh tissue) and  the  
wa te r  con ten t  of the  in t race l lu la r  phase  (g/kg in t race l lu-  
lar  phase) of the  l iver.  
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Table.-Extracellular phase and water content of intracellular phase 
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The  resul ts  are  shown in t h e  Table .  
The  t o t a l  w a t e r  con ten t ,  the  chlor ine space  (or e x t r a -  

ce l lu lar  phase) and  the  wa te r  c o n t e n t  of the  in t race l lu la r  
phase are no t  s ign i f ican t ly  d i f ferent  in n o r m a l  and  
t r e a t e d  animals .  Therefore ,  as no increased  h y d r a t i o n  
can  be no ted  in t h e  e x p e r i m e n t a l l y  v a c u o l a t e d  l iver  
cells, we canno t  cons ider  v a c u o l a r  degene ra t ion  as 
c losely associa ted  wi th  hydrop ic  degenera t ion .  

As a l r eady  noted ,  s u r v i v i n g  ra t  l iver  sections,  in the  
W a r b u r g  appa ra tu s ,  t a k e  up  wa te r  w h e n  k e p t  in h y p o x i a  
(gas phase : N2 + 3 % 02) : b u t  in l iv ing  an ima l s  condi-  
t ions  seem to  be a l toge the r  dif ferent .  This  d i f ference is to  
be emphas ized ,  as s o m e  i n f o r m a t i o n  on v a c u o l a r  de- 
gene ra t ion  is de r ived  f r o m  s tudies  on isolated cells. 
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Riassunto 

s t a t a  s tud ia ta ,  nel  ra t to ,  la d i s t r ibuz ione  de l l ' a cqua  
nelle fasi ex t r a -  ed in t race l lu la re  in fegat i  no rma l i  e va-  
cuol izzat i .  

Nessnna  va r i az ione  del c o n t e n u t o  in acqua  & s t a t a  
n o t a t a  nei fega t i  in degenerazione vacuo]are.  


