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subs t r a t e  liable to oxida t ion ,  such as succinate ,  g lu tamate ,  
a tanine,  cy toch rome  c. 

The  m a n o m e t r i c  d e t e r m i n a t i o n  of O 2 c o n s u m p t i o n  ~" 
showed a progress ive  increase of the  QO2(N ) from acid to 
alkaline pH.  

We then  cons idered  the  p rob lem of the  ut i l izat ion of 
the  energy  freed f rom ox ida t ive  processes.  The behav iour  
of oxida t ive  phospho ry l a t i on  and of ATPase  was s tudied  
a t  var ious p H  compr i sed  be tween  6 and  8 according to 
the  t echn ique  descr ibed  in a previous  paper  ~v. I t  was 
observed  t h a t  an increase in ox ida t ion  runs  parallel  to 
an  increase in phosphory l a t i on  only  a t  the  p H  be tween  
6.6 and  7.4, so t h a t  a t  these  pH the  P /O ra t io  t ends  to 
be c o n s t a n t l y  coupled.  At  the  p H  from 7.4 to 8, the  I)/O 
rat io  was more  and  more  uncoupled.  On the  o the r  hand ,  
a t  the  e x t r e m e  p H  of 6 and 8 the  ATPase  ac t iv i ty  was 
greater .  

I t  therefore  appear s  t h a t  p H  var ia t ions  s imul taneous ly  
contro l  b o t h  the  shape  and  enzymic  act ivi t ies  of mi to-  
chondr ia .  

Riassunto .  % s ta to  osserva to  che quando  il pH  intra-  
cellulare ~ pifi basso di quello p lasmat ico  la forma dei 

mi tocondr i  6 p r e v a l e n t e m e n f e  a bas toncino ,  a u m e n t a n d o  
il p i t  (in c(m(lizi(mi sper imenta l i  e patologiche)  i mito-  
condr i  t en d o n o  a r igonfiare.  11 fenomeno  6 anche  d imo-  
s t rabi le  spe t t ro fo t ( )me t r i camente  sui mi tocondr i  isolati il 
cui rig(mfi:maent() spon taneo  regredisce a b b a s s a n d o  il pH 
del mezz(). II Q()2(N) c l ' a t t iv i th  ATPas ica  a u m e n t a n o  a 
p l I  alcalini t )aral le lamente al r igonf iamento  mi to-  
condriale.  II rapp()rto I)/() si man t i ene  accoppia to  fra p H  
compresi  fra 6.() e 7.4. 

[,; possibile che at travers()  il pH si verifichi nella cellula 
un meccanismo (li autoreg()lazione de l l ' a t t iv i t~  funzionale  
dei mit()c(mdri. 
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A c t i o n  P o t e n t i a l s  o f  the  G u i n e a  P i g  H e a r t  
i n  S o d i u m  D e f i c i e n t  S o l u t i o n s  t 

According to  the  ' sod ium hypo thes i s '  of electr ical  
ac t iv i ty ,  the  ups t roke  of the  ac t ion  po ten t i a l  depends  on 
a subs t an t i a l  increase of the  m e m b r a n e  pe rmeab i l i ty  to 
sod ium ions, al lowing a posi t ive  charge to en te r  the  
cell 2. Ev idence  in favour  of the  ' sod ium hypo thes i s '  is 
avai lable  for a va r i e ty  of cardiac  p repa ra t ions :  frog 
vent r ic le  a, sheep and calf ventr ic le  4, and  m a m m a l i a n  
Purk in je  fibres 5. The ventr ic le  of the  guinea pig, however ,  
does no t  seem to follow this  general  rule. According to 
repor t s  by  two di f ferent  groups  4,e, the  ampl i tude  of its 
ac t ion po ten t i a l  r emains  unchanged  even if the  sodium 
c o n t e n t  of the  b a t h i n g  solut ion is reduced  to zero. The 
p r e sen t  r epor t  is concerned  with the  effect  of sod ium-  
poor  solut ions  on the  auricle of the  guinea pig. 

S t r ips  of t he  th in-wal led  r igh t  auricle, 8-10 m m  in 
l eng th  and  2-4 m m  in wid th ,  were  immersed  in a Tyrode  
b a t h  and  d r iven  by  a t r ans i s to r ized  s t imu la to r  7 a t  a 
r a t e  of 50-100 per  min.  IANG--GERARD elect rodes  8 were 
used to  record f rom the  inside of single fibres. Atr ia l  
f ibres are re la t ive ly  t h in  (d iameter  8 /,9); therefore ,  it 
was diff icul t  to  change  solut ions and  keep the  t ip  wi th in  
the  same fibre unt i l  a new s t eady  s ta te  was reached.  
Resul t s  were d i scarded  if t he  ac t ion  po ten t i a l  did no t  
r e tu rn  to  its original  va lue  upon r e tu rn  to normal  
Tyrode ' s  solut ion.  

Figure  1 i l lus t ra tes  the  effects  of reducing the  sod ium 
concen t ra t ion  f rom 100% to 27% (isosmotic saccharose  
was subs t i t u t ed  for NaCt) : the  res t ing  po ten t ia l  r emained  
unchanged  while the  a m p l i t u d e  and  du ra t ion  of the  
ac t ion  po ten t i a l  decreased.  The ups t roke  ve loc i ty  of t he  
ac t ion  poten t ia l ,  as seen on h igh  speed records,  decreased  
to  a b o u t  30%. Reduc t ion  of t he  sod ium concen t r a t i on  
to  zero resul ted  in a to ta l  loss of exci tabi l i ty .  

F igure  2 is a p lot  of res t ing  and  act ion po ten t i a l  values  
as recorded  wi th  var ious  ext racel lu lar  sodium concen-  
t ra t ions .  The dashed  line would be expec ted  if the  fibre 
m e m b r a n e  at  the  he igh t  of ac t iv i ty  were exclusively 
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Fig. 1. Action potentials of the same auricular fibre, showing the 
effect of reducing the Na content of its Tyrodc bath to 27%. Top 
trace: tissue in "l'yrode's solution; h)wer traces: .I, 5, 10, 15 and 
'2:2 rain after the change-over to Na poor solution. The rate of inflow 

was such that tile bath was 5o% exchanged at tile end of '2 rain. 
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Fig. ~2. Action potentials (top) and resting potentials (bottom} as a 
function of the extraeelhdar sodium concentration. The dashed line 
is drawn through the mean overshoot of "29 mV with a slope equal to 

~;1.5 mV/tenfold change of INa]0. 

pe rmeable  to sod ium ions. Ctearly, the  ag reemen t  
b e t w e e n  resul ts  and  t h e o r y  is as good as can be expec ted ,  
t hus  jus t i fy ing  the  conclusion t h a t  the  a t r i um of the  
guinea pig hear t ,  in c o n t r a s t  to the  ventr ic le ,  follows the  
sod ium hypothes i s .  

W h e n  the  t issue was  k e p t  in a sod ium-poor  solut ion 
for more  t h a n  1 h, the  res t ing  po ten t i a l  d r o p p e d  by  10 
or 20 mV. This  same effect  has  been repor ted  for ven t r icu-  
lar fibres of the  guinea pig4,e; it  m a y  be due to a low 
int racel lu lar  sod ium concen t ra t ion ,  resul t ing in a de- 
creased ra te  of sod ium ext rus ion .  

Zusammen /assung .  Es werden  Akt ionspo ten t i a l e  v o m  
Meerschweinchenvorhof  in Bade l6sungen  versch iedener  
N a - K o n z e n t r a t i o n e n  mi t te l s  intrazellul/ irer  E l e k t r o d e n  
regis tr ier t .  WS~hrend das  Ak t ionspo ten t i a l  des Ventrikets  
re la t iv  unempf ind l i ch  gegen Ver fmderungen  der  N a - K o n -  
zen t ra t ion  b le ib t  4,6, l~sst sich (lie (~Na-Hypothese~) ftir 
den Vorho/ anwenden .  
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H e t e r o p h i l e  A n t i g e n s  in  
E h r l i c h  A s c i t e s  T u m o r  C e l l s  

The s tudy  of the  immunologica l  reac t ions  which can 
be ob ta ined  by in jec t ions  of t u m o r  cells has  been, and 
remains,  a m a t t e r  of the  u t m o s t  in te res t  for several  
authors .  As concerns  the  b ib l iography  on th is  subject ,  we 
refer to the  previous  works m a d e  by  one of us t 4, while 
in the  p resen t  research we w a n t e d  to  inves t iga te  the  
possibi l i ty of seeking possible he te rophi le  an t igens  of 
I~'ORSSMAN 5'6 in c o m m o n  be tween  no rma l  and  tumora l  
cells, 

As we have  not  found in the  ample  b ib l iography  of 
the  Ehr l ich  Ascites T u m o r  r-~6 a n y  reference  to  he te ro-  
phile ant igens  wi th  e ry th rocy tes ,  e i ther  h u m a n  or 
animal ,  we decided to inves t iga te  w h e t h e r  i m m u n e  
ant isera  for this  t u m o r  m a y  con ta in  an t ibodies  capable  
of haemolyz ing  h u m a n  and /o r  an imal  e ry th rocy tes .  

3taterials  and Methods.  For  our  research  we used t e n  
normal  rabb i t s  of an average  weight  of a b o u t  2000 g each, 
d iv ided  into three  groups.  The first  group,  of four  rabbi t s ,  
was t r ea ted  wi th  e ight  in t r avenous  in jec t ions  of suspen-  
sions of l iving cells of Ehr l ich  Asci tes  Tumor ,  and fu r the r  
by  th ree  new call in ject ions  of cells, m a d e  abou t  one 
m o n t h  a/ter the  first  t r e a t m e n t ,  for a to ta l  of e leven 
in t r avenous  inject ions  to each rabbi t ,  co r re spond ing  to 
30 millions of living cells. Suspensions  of l iving cells 
were p repared  according to the  m e t h o d  descr ibed by  
Ross I  and 1)i VITA 17'18, while the  living cells were 
tes ted  by  the  m e t h o d  of NOVELL119 The second group,  
of th ree  rabbi ts ,  was t rea ted  by  the  same t echn ique  by  
inject ions  of e ry th rocy t e s  of normal  a lbino mice of the  
same s t ra in  used for the  t r ansp l an t a t i ons  of the  Ehr l i ch  
Ascites Tumor ,  while the  th i rd  group, of th ree  rabbi t s ,  
was t r ea ted  by  liver homogena te  of albino mice. Ac t iv i ty  
of the  i m m u n e  ant i sera  for Ehr l i ch  Ascites T u m o r  cells 
was control led  in  vitro by the  m e t h o d  of LEE, RICHARDS, 
and  I{LAUSNER ~0. 

W h e n  i m m u n e  an t i se ra  for Ehr l ich  Ascites T u m o r  cells 
were  ob ta ined ,  we inves t iga ted  w h e t h e r  t h e y  could be 
haemoly t i c  for h u m a n  Blood Group  0 e ry th rocy tes ,  as 
for mouse,  rat ,  guinea-pig,  sheep,  ox and  horse  e ry th ro -  
cytes.  0.5 ml of d e c o m p l e m e n t e d  and  di lu ted  i m m u n e  
an t i se ra  were  pu t  wi th  0.5 ml of 10% suspens ion  of 
e r y t h r o c y t e s  and  wi th  0.5 ml of fresh complemen t .  Test  
tubes  were pu t  a t  + 37°C, and  we read twice,  a f te r  30 and  
60 rain of incuba t ion  r e s p e c t i v e l y  ; for each  series of t es t s  
we a lways  made  a b lank  wi th  no rma l  r abb i t  sera. Table  I 
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