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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 .  

A. FERRONI and IV.. MEI)A 

Is t i tu to  di Fis iologia U m a n a  della Universi t£ di Torino 
(Italy),  J u l y  21, 1962. 

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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Tab. l 

Itnmune antisera 

Ehrlich Ascites 
Tumor 
Title of dilutions 

Erythrocytes 

Mouse Rat Guin- Sheep Ox Horse Hmnan 
ca- blood 
pig group 0 

1:2 
1:10 
1:20 
1:50 
t:100 
1:200 
1:300 

+ + + +  4 # + - -  + 4 + -  + + ~ +  . . . . . . . . . . .  

+ + + +  + +  . . . . . . . .  + + * *  . . . . . . . . . . .  

+ + + - -  + . . . . . . . . . . .  + + + +  . . . . . . . .  

+ +  . . . . . . . . . .  + + + +  . . . . . . . . . . . . . . .  

+ . . . . . . . . . .  + + +  . . . . . . . . . . . . .  

. . . . . . . . . . .  + 4  . . . . . . . . . . . . .  

of incuba t ion  wi th  i m m u n e  an t i se ra  for Fhr l ich  : \sci tes  
T u m o r  cells; the  ev iden t  swelling of cells as from (b) and  
(c) conf i rms  the  toxic  act ion in  vitro of the  specific 
i m m u n e  ant isera ,  while no swelling is observed  in the  
cells t r ea ted  by  i m m u n e  an t i se ra  for sheep  crythr t )cytcs .  

Conclusions.  (1) Rab b i t  immune  an t i se ra  for Ehr l ich  
Ascites T u m o r  cells showed an haemoly t i c  ac t iv i ty ,  a t  
low ti t les,  for mouse,  ra t  and  sheep e r y l h r o c y t e s ;  such 
t i t les  are no t  increased by fu r the r  several  call inject ions.  
No haemoly t i c  act ion is shown by  such an t i se ra  for 
e r y t h r o c y t e s  of guinea-pig,  ox, horse and  for h u m a n  
e r y t h r o c y t e s  of Blood Group 0. (2) Haem(dvl ic  ac t iv i ty  
for sheep e r y t h r o c y t e s  is specific of i mmu n e  ant  isera fl)r 

Tab. II 

Title of dilutions of hninune antisera hnnlune antisera 
antisera proved with for albino ii]Oll%e for alb[llO IllOllSe 
sheep crythrocytes erythrocytes liver honlogcnate 

1:2 
1:10 
1:50 
1:100 

Symbols: ++++ complete haemolysis; +++- 75% hae~ olysis; ~ + 50% 
haemolysis; + - -  25% haemolysis; . . . .  no haemolysis. 

(a) Ehrlich Ascites Tmuor cell iHcubated for 121~ rain with imtmlne 
antiscra for sheep crythrocytcs. 

shows the  resul ts  w e  ob ta ined ;  t i t les  are the  average  of 
single ti t les.  The b lanks  made  wi th  normal  r abb i t  sera did 
no t  give a n y  haemolysis .  

The resul ts  we ob ta ined  by  this  series of e x p e r i m e n t s  
migh t  pe rmi t  us to conclude t h a t  Ehr l ich  Ascites T u m o r  
cells con ta in  an ant igen in common  wi th  e r y t h r o c y t e s  of 
mouse,  ra t  and  sheep;  excluding the  first  two, as t i t les 
are ve ry  low and  also because it m igh t  depend  on a 
species ant igen,  we decided to make  controls  on sheep 
e ry th rocy tes .  Then  we s tudied  w h e t h e r  immune  ant i sera  
of rabbi t s ,  t r ea t ed  by  liver homogena t e  and  e r y t h r o c y t e s  
of normal  albino mouse,  could be haemoly t i c  for sheep 
e ry th rocy tes ,  and  w h e t h e r  i m m u n e  an t i se ra  for sheep 
e ry th rocy t e s  could have  a specific toxic  ac t ion  in  vitro on 
the  cells of Ehr l i ch  Ascites Tumor .  Table  II  shows the  
resul ts  we ob ta ined ,  p rov ing  the  i m m u n e  an t i se ra  for 
mouse  e r y t h r o c y t e s  and for mouse  liver h o m o g e n a t e  wi th  
sheep e ry th rocy te s ,  by  the  same techn ique  m e n t i o n e d  
above.  

The  control ,  to  t e s t  w h e t h e r  i m m u n e  an t i se ra  for sheep 
e r y t h r o c y t e s  could show a tox ic  ac t ion  i n  vitro on the  
Ehr t i eh  Asci tes  T u m o r  cells, was  m a d e  by  the  m e t h o d  
descr ibed b y  LEE, I{ICHARDS and  KLAUSNER ~°. Two 
par t s  of d i lu ted  i m m u n e  an t i se ra  for sheep  e r y t h r o c y t e s  
(ISM, Milano, t i t le  1 :10000 )  and  two par t s  of fresh 
c o m p l e m e n t  were added  to one pa r t  of 10% suspens ion  
of l iving Ehr l ich  Ascites T u m o r  cells, and  wi th  four  pa r t s  
of NaC1 solut ion 9%,  and  mixed.  Some drops  of suspen-  
sion of cells were t hen  immed ia t e ly  p u t  on a slide, 
covered,  and  cover  borders  sealed by  paraf f in ;  t u m o r  
cells were observed by  a Zeiss phase  microscope  dur ing  
120 min,  to  observe the i r  swelling. The same contro l  was 
made  wi th  im m une  an t i se ra  for Ehr l i ch  Ascites T u m o r  
ceils. The enclosed m ic ropho tog raphs  show respec t ive ly  
Ehr l i ch  Ascites Tumor  cell a f te r  120 min  of incuba t ion  
wi th  i m m u n e  ant i sera  for sheep e r y t h r o c y t e s  (a), Ehr l i ch  
Asci tes  T u m o r  cell af ter  60 rain (b), and  af ter  120 min (c) 

(b) E.A.T. cell incubated for 60 rain with imnmne antisera for 
E.A.T. cells. 

(c) E.A.T. cell incubated for 120 rain with imnumc antis('ra for 
E.A.T. cells, 
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Ehr l i ch  Ascites T u m o r  cells, while immune  an t i se ra  for 
mouse  e r y t h r o c y t e s  and mouse liver homogena t e  have  no 
haemoly t i c  action.  (3) The haemoly t i c  ac t ion on sheep 
e r y t h r o c y t e s  by  immune  ant i sera  for Ehr l ich  Ascites 
T u m o r  cells does no t  appear  to be due to  a comple te  
an t igen  in c o m m o n  be tween  Ehr l i ch  Ascites T u m o r  cells 
and  sheep e ry th rocy te s ;  the  reac t ion  in fact  is no t  
reversible,  as immune  ant i sera  for sheep e r y t h r o c y t e s  
have  no t  shown any  toxic act ion in vitro for Ehr l ich  
Ascites Tumor  cells. (4) I t  m a y  be s t a t ed  t h a t  the  haemo-  
lytic ac t ion for mouse,  ra t  and  sheep  e r y t h r o c y t e s  
exercised by  immune  an t i se ra  for Ehr l i ch  Ascites T u m o r  

cells migh t  be due  to  the  presence  in the  t u mo ra l  cells of 
an ant igenic  f rac t ion of he te rophi le  type .  

Riassunto. Gli autor i  h a n n o  osserva to  t h e  i sieri di 
animal i  immunizza t i  con cellule del  t u mo re  cancro asci te  
di Ehr l ich  sono emolit ici  per  gli er i t roci t i  di tope ,  r a t t o  e 
m o n t o n e  e p r e sumono  che le cellule del  t umore  di Ehr l i ch  
possano  con tene re  frazioni an t igene  di  t ipo e terogenet ico .  

A. ZINNARI and  V. ROMITI 

Islituto di Patologia Generale dell'Universita di Geneva 
(Italy), June 20, t962. 

N u c l e o l a r  L o c a l i z a t i o n  of Succ in i c  D e h y d r o g e n a s e  
in H u m a n  M a l i g n a n t  Cel ls  w i t h  M T T  

I t  is known t h a t  succinic dehydrogenase  is absen t  in 
bo th  nuclei and nucleoli of m a m m a l i a n  cells 1 6, excep t ing  
in bird e ry th rocy te s  which according to  BRACHET 7 migh t  
be due to absence  of mi tochondr i a  in these  e ry th rocy tes .  
Nucleolar  localization of succinic dehydrogenase  in 
normal  and ma l ignan t  s t ra t i f ied  epi the l ia  of h u m a n  
cervix were observed  in th is  l abora to ry  s wi th  2, 3, 5 tr i-  
pheny l  t e t r azo l ium chloride (TTC) and  2, 2 ' -d i -p-ni t ro-  
phenyl-5,  5 ' -diphenyl-3,  3'-(3, 3 ' -d imethoxy-4 ,  4 ' -b iphenyl-  
ene) d i te t razo l ium chlor ide (Nitro-BT).  

The presen t  r epor t  is to conf i rm the  nucleolar  localiza- 
t ion of succinic dehyd rogenase  wi th  a th i rd  i m p o r t a n t  
t e t razo l ium salt,  3 - (4 ,5-d imethyl - th iazo ly l -2) -2 ,5-d iphe-  
nyl t e t r azo l ium b romide  (MTT). 

Frozen  sect ions (8 /,) were cut  from fresh unf ixed 
epidermoid  ca rc inomatous  t issue of h u m a n  cervix  f rom 
two cases. The sect ions  were  m o u n t e d  on clear  glass 
slides and  s ta ined  9 in the  incuba t ing  media  con ta in ing  
MTT. The comm on  controls  to ensure  the  specif ici ty of 

the  reac t ion  were appl ied  4,~°. An add i t iona l  frozen 
sect ion was s ta ined  by  pyron in  me thy lg reen  for observ ing  
the  posi t ion and  size of the  red s ta ined  nucleoli. 

The  sect ions were s tudied  and p h o t o g r a p h e d  unde r  oil 
immers ion  objec t ive  of a l ight  microscope.  More t h a n  
one t h o u s a n d  cells were s tud ied  in each case. 

In t race l lu la r  deposi ts  of b lack cobal t  fo rmazan  were 
observed  in t he  cy top l a sm and  on the  nucleolus-l ike 
in t ranuc lea r  bodies  of ma l ignan t  cells. These  s ta ined  
in t ranuc lea r  bodies  exh ib i t ed  (Figure) a morphologica l  
p a t t e r n  of nucleoli.  The b o d y  of the  nuclei  r emained  
uns ta ined .  

Rdsumd. Les au teur s  compl&tent  leurs recherches  sur  la 
localisat ion cy toch imique  de l 'ac t iv i t6  de la d6shydro-  
g6nase succinique dans  les nucl6oles en u t i l i sant  un 
troisi~me sel de te t rozol ium,  MTT d ' u n e  impor t ance  
particuli~re.  

P. DE and  R. CHATTERJEI~2 

Cell Research Department, Chittaranjan National Cancer 
Research Centre, Calcutta (India), August 13, 1962. 

Frozen section of human epidermoid carcinoma cervix, stained for 
suecinic dehydrogenase activity with MTT. Arrows exhibit nucleolar 
enzymatic activity in three malignant cells within the enclosed areas. 

(Objective × 100, eyepiece 12.5 × ). 
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O c c u r r e n c e  of an  E l e d o i s i n - L i k e  P o l y p e p t i d e  
( P h y s a l a e m i n )  in Sk in  E x t r a c t s  of  

Physalaemus ]uscumaculatus 1 

Acetone  and m e thano l  ex t rac t s  of wet  or d ry  skin of 
Physalaemus/uscumaculatus, a Sou th -Amer ican  a m p h i b -  
ian (Tucuman,  Argent ine) ,  con ta in  a pr inciple  which  
exer t s  a powerful  s t imu lan t  act ion on several  smooth -  
muscle p repa ra t ions  and  p o t e n t l y  lowers the  sys temic  
blood pressure  in dogs and  rabbi ts .  

The act ive  principle,  which  we call physalaemin, is in 
all p robab i l i t y  a po lypept ide .  In  fact,  it  was comple te ly  
inac t iva ted  b o t h  by  c h y m o t r y p s i n  and  t ryps in  diges t ion 
(ext rac t  co r respond ing  to 0.1 g fresh skin plus 100 /*g 
c h y m o t r y p s i n  or 1 mg t ryps in ;  i ncuba t ion  for 30 min  a t  
p H  7.5--7.7 and  38°C), and  acid hydro lys i s  of ac t ive  
c h r o m a t o g r a p h i c  spots  yie lded a m i x t u r e  of amino  acids.  

I Supported by grants from the Consiglio Nazionale delle Ricerche, 
Roma, and the Rockefeller Foundation, New York. 


