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The  Tab le  shows t h e  resu l t s  we ob t a ined .  I t  is i n t e re s t -  
ing to  obse rve  t h a t  t h e  t r a n s p o r t  of s o d i u m  is cons i de r ab ly  
e n h a n c e d  b y  the  a d d i t i o n  of t h e  a m i n o  acids to  t he  glu- 
cose -Krebs  solut ion.  A m o n g  t h e  t e s t e d  a m i n o  acids,  L- 
p h e n y l a l a n i n e  is p r e s u m a b l y  n o t  m e t a b o l i z e d  b y  t h e  in-  
t e s t i na l  t i ssue  ix. 

R e c e n t l y  i t  h a s  b e e n  r e p o r t e d  t h a t  also sugar s  w h i c h  a re  
n o t  m e t a b o l i z e d  b u t  a c t i ve ly  t r a n s p o r t e d  inc rease  t h e  ac-  
t i ve  t r a n s p o r t  of s o d i u m  across  t he  i n t e s t i n a l  wal l  12, Pe r -  
h a p s  a n y  a c t i v e l y  t r a n s p o r t e d  s u b s t a n c e  increases  t h e  
t r a n s p o r t  of  sod ium.  Th i s  is also s u p p o r t e d  b y  t h e  obser -  
v a t i o n s  t h a t  u n d e r  t h e  c o n d i t i o n s  we tes ted ,  t h e r e  ex is t s  
a l inear  co r re l a t ion  b e t w e e n  s o d i u m  t r a n s p o r t  a n d  glu- 
cose t r a n s p o r t  as well  as a m i n o  ac id  t r a n s p o r t  (F igures  
1-3). 

However ,  w i t h  a g iven  a m o u n t  of N a  t r a n s p o r t e d ,  t h e  
a m o u n t  of t r a n s f e r r e d  glucose is less w h e n  a n  a m i n o  acid  
is t r a n s p o r t e d  a t  t h e  same  t ime  t h a n  w h e n  glucose is t h e  
on ly  s u b s t a n c e  t r ans fe r r ed .  Therefore ,  t he  co r re l a t ion  be-  
t w e e n  s o d i u m  t r a n s p o r t  a n d  glucose t r a n s p o r t  does  no t  
seem to  be s t r i c t l y  chemica l  in  na t u r e .  T he  ex i s t ing  corre-  
l a t i on  m a y  s i m p l y  be  due  to  t he  f ac t  t h a t  in  all cases t h e  
t r a n s p o r t  of s o d i u m  is a l inear  f u n c t i o n  of t he  free e n e r g y  
a t  t h e  disposal  of t h e  i n t e s t i n a l  ep i the l ium,  b u t  t he  coeffi- 
c ien t  of p r o p o r t i o n a l i t y  is d i f f e ren t  acco rd ing  to  t h e  n u m -  
be r  of s u b s t a n c e s  t h a t  are  ava i l ab l e  for  t r a n s p o r t .  More  
precisely ,  t h e  p e r c e n t a g e  of t h e  t o t a l  ava i l ab le  ene rgy  em- 
p loyed  for  t he  t r a n s p o r t  of s o d i u m  seems to  be smal l e r  

t h e  more  t he  n u m b e r  of t h e  t r a n s p o r t e d  s u b s t a n c e s  in-  
creases.  

The  Tab le  also shows t h a t  t he  a b s o r p t i o n  of glucose is 
sma l l e r  w h e n  L-a lanine  is p r e s e n t  t h a n  w h e n  t h e  a m i n o  
ac id  is absen t .  P r e s u m a b l y  L-alanine  rep laces  in  a more  or  
less q u a n t i t a t i v e  w a y  t h e  glucose  as  a supp l i e r  of  t h e  
ene rge t i c  r e q u i r e m e n t s  of  t h e  i n t e s t i n a l  mucosa .  

Riassunto. P r o s e g u e n d o  p r e c e d e n t i  r i ce rche  si m e t r e  in  
e v i d e n z a  che  esis te  u n a  cor re laz ione  a n c h e  t r a  t r a s p o r t o  
d i  sodio  e t r a s p o r t o  d i  v a r i  a m i n o  ac id i  a t t r a v e r s o  Fin-  
t e s t i n o  t e n u e  i so la to  di  r a t t o  a lb ino .  Se ne  deduce  che  
p r e s u m i b i l m e n t e  ogni  s o s t a n z a  capace  d i  essere t r a s p o r -  
t a r a  a t t i v a m e n t e  s t i m o l a  il t r a s p o r t o  d i  sodio  e che  
q u e s t ' u l t i m a  funz ione  d i v e n t a  solo u n  indice  d e l l ' a t t i v i t ~  
t o t a l e  di t r a s p o r t o  del l ' ep i te l io  in t e s t ina le .  
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Examinations of the Bactericidal Properties of 
the Serum Against Gram-positive Microbes in 
Patients Suffering from Leukaemia, Malignant 

Lymphoma, Myeloma and Myelofibrosis 

Much  less a t t e n t i o n  ha s  b e e n  pa id  to t h e  s t u d y  of bac-  
t e r ic ida l  p roper t i e s  of the  s e r u m  a g a i n s t  g r a m - p o s i t i v e  
mic robes  t h a n  to  t he  s t u d y  of bac t e r i c ida l  p rope r t i e s  of 
t he  s e r u m  a g a i n s t  g r a m - n e g a t i v e  mic robes  ( sys tem of 
p r o p e r d i n - c o m p l e m e n t ) .  A fac to r  respons ib le  for  t he  bac-  
t e r ic ida l  p rope r t i e s  of t he  s e r u m  aga i n s t  g r a m - p o s i t i v e  mi-  
c robes  ha s  so far  been  s t ud i ed  to  some e x t e n t  1-B. T h e r e  
were  va r ious  s y n o n y m s  used  for th i s  fac tor ,  m o s t  f r equen t -  
l y t h a t  of fl-lysin. I n  acco rdance  w i t h  STEaZL'S ~ view, we 
prefer  to  use t h e  t e r m  bac te r i c id in ,  wh ich  was co ined  
p rev ious ly  b y  MACKIE a n d  FINKELS'rEIN ~. 

W e  e x a m i n e d  t he  bac t e r i c ida l  c a p a e i t i y  of t he  s e r u m  
a g a i n s t  g r am-pos i t i ve  mic robes  in 137 p a t i e n t s  suf fer ing  
f rom haemob la s to se s .  Some of t h e  p a t i e n t s  were  e x a m i n e d  
twice  in a n  i n t e r v a l  of 1 m o n t h .  T h e  g r o u p  compr i sed  23 
p a t i e n t s  w i t h  a c u t e  l eukaemia ,  21 p a t i e n t s  w i t h  ch ron ic  
mye lo id  l eukaemia ,  23 w i t h  ch ron ic  l y m p h a d e n o s i s ,  26 
w i t h  H o d g k i n ' s  disease,  20 w i t h  r e t i cu l o s a r com a  a long  
w i t h  l y m p h o s a r c o m a ,  10 w i t h  m y e l o m a  a n d  14 w i t h  
myelof ibros is .  The  resu l t s  were c o m p a r e d  w i t h  a con t ro l  
g roup  of 42 h e a l t h y  sub jec t s .  B. anthracoides was used  as 
t e s t i ng  microbe .  A suspens ion  of spores  d i l u t ed  in phos -  
p h a t e - s a l i n e  c o n t a i n i n g  a k n o w n  n u m b e r  of spores  (usu- 
a l ly  50 000) was  p laced  in  1 ml of sal ine a n d  1 ml  of s e r u m  
e x a m i n e d  was added .  This  m i x t u r e  was s t i r red  a n d  incu-  
b a t e d  a t  37°C. A t  t h e  end  of 4, 6 a n d  2 4 h  0.1 m l  of cul-  
t u r e d  m i x t u r e  was p i p e t t e d  to 4.9 ml  of phys io logica l  
sal ine a n d  f u r t h e r  d i lu t ed  in geomet r i ca l  series. F r o m  two  
ad jo in ing  t e s t  t u b e s  c o n t a i n i n g  d i lu t ions  p r e sumed ,  b y  

exper ience ,  to  c o n t a i n  c o u n t a b l e  n u m b e r s  of c u l t u r e d  
microbes ,  0.5 ml  were  w i t h d r a w n  a n d  i n o c u l a t e d  in  2 a g a r  
p la tes .  T h e  p la t e s  were dr ied  a n d  were i n c u b a t e d  for 24 h 
a t  37 ° C. Colony  c o u n t s  were t h e n  re fe r red  to  t he  a m o u n t  
c o n t a i n e d  in 1 ml  of serum.  The  m e a n  va lue  of b o t h  t h e  
resu l t s  was  t a k e n .  The  bac t e r i c i d in  va lues  were expres sed  
b y  t h e  i n d e x  Xh/Xo, where  Xh gave  t he  n u m b e r  of mi-  
c robes  a f t e r  i n c u b a t i o n  w i t h  s e r u m  a t  t h e  end  of t h e  
r e spec t ive  h o u r  h, a n d  Xo t h e  or ig ina l  ge rm c o u n t  e n t e r i n g  
t h e  r eac t ion .  T h e  more  power fu l  t h e  bac t e r i c i da l  effect  
of t he  se rum,  t h e  more  i n h i b i t e d  was t he  g r o w t h  of t h e  
microbes ,  a n d  t he  va lue  of t h e  i n d e x  decreased.  T h e  
h i g h e s t  bac t e r i c ida l  ef fec t  was  obse rved  in  t h e  f i rs t  h o u r s ;  
a f t e r  24 h i t  was  in  m o s t  cases no  longer  no tab le .  

Resulgs. A s t a t i s t i ca l ly  s ign i f i can t  increase  in  t he  m e a n  
of bac t e r i c id in ,  i.e. lower va lues  of bac t e r i c i da l  index ,  was  
f o u n d  in a l m o s t  all  d i agnos t i c  g roups  w h e n  c o m p a r e d  
w i t h  a c o n t r o l  g r o u p  of h e a l t h y  sub jec t s .  On ly  in ch ron ic  
l y m p h a t i c  l euk~emia  was  t h e  m e a n  v a l u e  of b a c t e r i c i d i n  
n o t  i nc reased  (Table  I a n d  I I ,  F i g u r e  I a n d  2). 

I n  m o s t  of t he  p a t i e n t s  e x h i b i t i n g  inc reased  b a c t e r i -  
c id in  levels,  no  r e l a t i on  of t h e  a c t i v i t y  of t h e  h a e m o -  
b tas t i c  process  to  t h e r a p y ,  p resence  of a n  a s soc ia ted  in-  
fec t ious  process  of b a c t e r i a l  or igin,  overa l l  l e u k o c y t e  
c o u n t s  or  to  a b n o r m a l i t i e s  of d i f fe ren t i a l  l eukocy t e  c o u n t s  
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Table I. Stat is t ical  evaluation of the values of bactericidal index 4 h after incubation of the serum with microbes (B. an~hracoides) in patients 
with haemoblastoses, n = number of cases, M = ari thmetic means of bactericidin index values in the group, s = standard deviation of bacteri- 
cidin index values, (The bactericidal index gives the ratio of microbe counts incubated with the serum for 4 h to the init ial  counts. The 
lower the bactericidal index, the higher the bactericidal capacity of the serum.) P~ = the significance of the differences in  the means obtained 
in the diagnostic group as compared with the mean in controls, Ps = significance of the differences in s tandard  deviations in  the diagnostic 

group as compared with the s tandard deviation of the control group 

Controls Acute Chronic myeloid Chronic lymphat .  M. Hodgkin Reticulo- and Myeloma Myelofibrosis 
leukaemia leukaemia leukaemia lymphosarcoma 

42 23 21 23 26 20 10 14 
2,30 1.27 1.Ol 2.27 0.54 1.23 1.21 1.09 

< 0.01 < 0.01 < 0.01 <0.01 < 0.05 < 0.01 
1.29 1,11 0.94 2,44 0,56 1.60 1.17 1.13 

< 0.01 < 0.01 

n 

M 
PM 
S 

Ps 

Table II.  Stat is t ical  evaluation of the values of bactericidal index 6 h after incubation of the serum with microbes (B. anthracoides) in pat ients  
with haemoblastoses, n = number of cases, M = ari thmetic  means of bactericidin index values in the group, s = standard deviation of bacteri- 
cidin index values. PM = stat ist ical  significance of the differences in the means obtained in  the diagnostic group as compared with the mean 
in controls, Ps = significance of the differences in  s tandard deviation in the diagnostic group as compared with the standard deviation of 

the control group 

Controls Acute Chronic myeloid Chronic lymphat.  M. Hodgkin Reticulo- and Myeloma Myelofibrosis 
leukaemia leukaemia leukaemia lymphosarcoma 

42 ~¢Z ~I ~ ~5 20 9 13 
2.30 1.46 2.84 1.76 0,73 9.29 1.16 1.25 

.~ 0.05 < 0,01 < 0,05 <[ 0,05 
1.51 1,46 5.84 1.27 1.01 2.94 1.02 1.00 

< 0.05 <f 0.01 < 0.01 

n 

M 
PM 
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Fig. 1 il lustrates the values of the 
bacterieidin index 4 h after incuba- 
tion of the microbes (B. anthracoides) 
with the investigated sera in a con- 
trol group of heal thy subjects and in 
the individual  diagnostic groups of 
haemoblastoses. The values presented 
in the Figure were obtained a t  the 
first examinat ion only and do not 
include the results of repeat examina- 
tions. The figures given under the 
caption 'diagnoses' indicate the num- 
ber of pat ients  invest igated in the 
group. The Figure also i l lustrates the 
degree of act ivi ty  of the disease 
observed at  the period at  which the 
patients were investigated. 
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Fig. 2 illustrates the values of bac- 
tericidin index 6 h after incubation 
of the microbes (13. antkracoides) 
with the investigated serum in a 
control group of healthy subjects, 
and in the individual diagnostic 
groups of haemoblastoses. The val- 
ues presented in this Figure were 
obtained at the first investigation 
and do not include those of re- 
peated examinations. 

could  be  d e m o n s t r a t e d .  On ly  in ch ron ic  mye lo id  leu- 
kaemia ,  a n d  especia l ly  in cases of H o d g k i n ' s  disease,  t he  
p a t i e n t s  e x h i b i t i n g  h igh  bac t e r i c id in  levels suffered less 
f rom infec t ious  c o m p l i c a t i o n s  t h a n  t h e  p a t i e n t s  of t h e  
s a m e  g roups  w i t h  n o r m a l  b a c t e r i c i d i n  levels ;  in  t h e  
l y m p h o s a r c o m a  a n d  r e t i c u l o s a r c o m a  group ,  h i g h  b a c t e r i -  
c id in  levels occur red  m o s t l y  in p a t i e n t s  w i t h  a more  
ser ious  course  a n d  in a more  a d v a n c e d  s tage  of t he  disease.  

I n  all p a t i e n t s  p r o p e r d i n  a n d  s e r u m  c o m p l e m e n t  levels,  
as welt  as  t he  c a p a c i t y  of a n t i b o d y  f o r m a t i o n  in r e sponse  
to  a k n o w n  a n t i g e n  s t i m u l u s  (bruce l la  endo t ox i n ) ,  were  
c o n c u r r e n t l y  inves t iga t ed .  T h e  resu l t s  were  c o r r e l a t e d  
w i t h  bac t e r i c id in  levels ; a r e l a t i ons h i p  w i t h  p r o p e r d i n  was  
found  in t h e  H o d g k i n ' s  disease g roup  only,  T h e  r e l a t i on  
was  in a nega t i ve  sense,  i.e. p a t i e n t s  e x h i b i t i n g  h i g h  m e a n  
va lues  of b a c t e r i c i d i n  showed  tow m e a n  p r o p e r d i n  levels.  

I n  c o m p a r i n g  t h e  b a c t e r i c i d a l  c a p a c i t y  of se rum,  i t  was  
necessa ry  to decide w h e t h e r  the  an t i b i o t i c s  app l ied  to 
some of t he  p a t i e n t s  w i t h  in fec t ious  compl i ca t ions  do n o t  
in f luence  t he  resul ts .  W e  h a v e  e x a m i n e d  in vitro t h e  sensi-  
t i v i t y  to  an t ib io t i c s  of B. anthracoides, w h i c h  we were  
us ing  as a t e s t i n g  mic robe  for  t h e  b a c t e r i c i d i n  e s t i m a t i on .  

I t  could  be  s h o w n  t h a t  B. anthracoides was insens i t ive  
to  penici l l in ,  a u r e o m y c i n  a n d  t e r r a m y c i n ;  i t  was  l i t t le  
sens i t ive  to  c h l o r a m p h e n i c o l  a n d  well s ens i t i ve  to  s t r ep to -  
myc in .  The  p a t i e n t s '  ana lys i s  d e m o n s t r a t e d  t h a t  cl inical  
doses  of c u r r e n t  an t i b i o t i c s  app l i ed  to  16 o u t  of 65 cases 
w i t h  increased  bac t e r i c id in  va lues  a n d  to  28 o u t  of 79 
cases w i t h  n o r m a l  va lues  d id  n o t  a f fec t  t h e  bac t e r i c i da l  
c a p a c i t y  of s e r u m  examined .  

The  s ignif icance of our  f ind ings  of h i g h  bac t e r i c id in  
va lues  in  p a t i e n t s  suf fer ing  f rom h a e m o b l a s t o s e s  is n o t  
easy  to  expla in ,  On  t h e  bas is  of e x p e r i m e n t a l  s tud ies  i t  
seems t h a t  bac t e r i c id in  p r o b a b l y  does n o t  p l a y  a n  im-  

p o r t a n t  role in  ef fec t ive  i m m u n i t y .  Th i s  p rob lem,  how-  
ever,  is n o t  qu i t e  clear.  The  co r re l a t ion  of bac t e r i c i d in  
va lues  w i t h  t he  c l inical  p i c tu re  of our  p a t i e n t s  c a n n o t  ex- 
p l a in  t h i s  q u e s t i o n  e i ther .  W e  p re sume ,  however ,  t h a t  t h e  
role  of bac t e r i c id in  in  i m m u n i t y  c a n n o t  be  c o m p l e t e l y  

d i s regarded .  T h e  f ind ing  of STERZL~ showing  t h a t  o n l y  
t h e  s e rum a n d  n o t  b lood  p l a s m a  possesses bac te r i c ida l  
a c t i v i t y  in vitro does n o t  seem to  be  a p roof  aga in s t  t h e  
a c t i o n  of bac t e r i c i d in  in vivo, since in all i n f l a m m a t o r y  
processes  f ib r in  is fo rmed ,  a n d  t h u s  a coagu la t i on  process  
w i t h  s e r u m  f o r m a t i o n  h a s  t a k e n  place.  

As i t  is k n o w n  t h a t  h i g h e r  bac t e r i c i d in  va lues  c an  occur  
in t h e  course  of c o m m o n  bac t e r i a l  infec t ions ,  i t  would  be 
poss ib le  to  exp la in  in  th i s  m a n n e r  h i g h e r  bac t e r i c id in  
va lues  in  those  of ou r  p a t i e n t s  suf fe r ing  f rom h a e m o b l a s -  
toses  c o m p l i c a t e d  w i t h  assoc ia ted  in fec t ious  process.  
However ,  t h i s  c a n n o t  exp la in  t he  f i nd ing  of h i g h  bac te r i -  
c id in  va lues  found  e v e n  in some of our  pa t i en t s ,  in  w h o m  
a n  a c c o m p a n y i n g ,  c o m p l i c a t i n g  b a c t e r i a l  i n fec t ion  could  
n o t  be  p r o v e d  cl inical ly.  A l t h o u g h  we are  aware  of t he  
f ac t  t h a t  some  c o m p l i c a t i n g  in fec t ious  processes  m a y  r u n  
a c l in ica l ly  l a t e n t  course,  we c a n n o t  cons ider  t h i s  ex-  
p l a n a t i o n  to be  suff ic ient ,  as  t h e  c l inical  s igns of a n  in- 
fec t ious  c o m p l i c a t i o n  were v e r y  t h o r o u g h l y  s ea r ched  for 
a n d  the  n u m b e r  of p a t i e n t s  l ack ing  these  signs a n d  
showing  h i g h  bac t e r i c i d in  s e r u m  levels was  c o m p a r a t i v e l y  
h igh .  

Howeve r ,  t he  p a r t i c i p a t i o n  of o t h e r  m e c h a n i s m s  c a n n o t  
be  r u l e d  out ,  viz. e x t r a c t s  f rom leukocytes ,  t he  so-called 
l euk ins  wh ich  also e x e r t  the  bac te r i c ida l  effect  4. I n  ex- 
t ens ive  l eukaemic  i n f i l t r a t i ons  in  va r ious  organs ,  a con-  
s ide rab le  n u m b e r  of ]eukocytes  c o n s t a n t l y  unde rgoes  dis- 
i n t e g r a t i o n  a n d  t h e  l euk ins  re leased  m a y  pass  in to  t he  
b lood  s t r eam.  A cons ide rab l e  l eukocy t e  d i s i n t eg ra t i on  
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occurs equa l ly  in c o m m o n  i n f l a m m a t o r y  processes, e.g. in 
pneumonia ,  where serum bacter ic idin  level  is high. Con- 
sidering the  fact  t h a t  f rom the  funct ional  aspect  leukins 
behave  in the  same w a y  as does serum bacter ic idin ,  one 
canno t  rule  ou t  the  possibi l i ty  t h a t  t h e y  m a y  represen t  
the  same substance.  Ne i the r  can  i t  be ru led  ou t  t h a t  t he  
bacter ic idin  level  m a y  be raised b y  the  haemoblas t ic  
process i tself  th rough  a h i ther to  unknown mechanism.  

Zusammen/assung. Die bakter iz ide  E igenschaf t  des 
Serums gegen g rampos i t ive  Tes tbak te r i en  B. anthra- 
coides wurde  an 136 H/~moblastosekranken untersucht .  

Bedeu tend  e rhShte  Bak te r i z id inmi t t e lwer t e  wurden  bei  
aku ten  Leuki~mien, chronischen myelo iden  Leuk/tmien,  M. 
Hodgkin ,  Re t i ku lo sa rkom und  L y m p h o s a r k o m ,  Mye lom 
und  Myelofibrose im Vergleich m i t  der  gesunden Kon-  
t ro l lgruppe  gefunden.  E inz ig  bei chronischen l y m p h a t i -  
schen Leuk~mien  war  der  Bak te r i z id inmi t t e lwer t  n ich t  
erhSht .  

J.  LIB.~NSKX ~ and Z. JE~KovK 

Institute o/Haematology and Blood Transfusion, Prague 
(Czechoslovakia), November 7 8, 1963. 

E f f e c t  o f  O u a b a i n  o n  t h e  A c t i v e  P o t a s s i u m  
A c c u m u l a t i o n  

SCI~ATZMANN ~ was the  first  to observe  in 1953 t h a t  
card iac  glycosides, even  in the  low concen t ra t ion  of 10-a-  
10-~ M,  inhibi t  the  ac t ive  ca t ion  t r anspor t  of e ry throcytes .  
A similar  effect  was found in o ther  tissues, such as nerve  2, 
muscle a, and ascites tu rnou t  cells 4 as well. A t  the  same 
t ime,  a n u m b e r  of au thors  s t a ted  t h a t  card iac  glycosides - 
while inh ib i t ing  the  ion t r anspor t  - do no t  in t he  least  in-  
f luence the  ca rbohydra t e  me tabo l i sm of the  cells ~,~. This  
f inding led to the conclusion t h a t  card iac  glycosides ac t  
d i rec t ly  on the  carr ier  located in the  cell membrane .  This  
is suppor ted  by  the  fact  t h a t  ouaba in  - the  most  effect ive  
of card iac  glycosides - is able to act  in a v e r y  low concen- 
t-ration. 10-~M ouaba in  exer t s  a 50% inhib i t ion  on the  
ac t ive  ion t ranspor t ,  which  seems to prove  t h a t  t he  
ouaba in  molecules  d i rec t ly  block the  ac t ive  sites of the  
cell m e m b r a n e  invo lved  in cat ion t ranspor t .  

We  t r ied  to app roach  this t r anspor t  inh ib i to ry  mech-  
anism by  expe r imen t s  carr ied ou t  on guinea-pig  bra in  
cor tex  slices and in h u m a n  ery throcytes .  

B y  our  m e t h o d  descr ibed in previous  papers  e,7, we in- 
cuba ted  guinea-pig  bra in  cor tex  slices, 100 mg  wet  weight  
per  vessel a t  37°C in air, by  shaking in 2 ml  of a s t andard  
m e d i u m  conta in ing  0 .136M NaC1, 0 .006M KC1 and 
0 .03M tr is  HC1 buffer  p H  7.4. The  incuba t ion  in the  yes- 
sets was s topped  a t  d i f fe rent  in te rva ls  b y  t r ea t ing  t h e  
slices wi th  t r ichloroacet ic  acid. The  slices were then  homo-  
genized, cent r i fuged and washed,  and the  po tass ium con- 
t en t  in the  slices de te rmined  f rom the  supe rna t an t  by  
f lame-photometer .  The  ana ly t ica l  d a t a  were corrected for 
the  swell ing of t he  slices. Our  resul ts  are  shown in F igure  1. 

I f  t he  bra in  cor tex  slices were incuba ted  in a s t anda rd  
med ium wi thou t  subst ra te ,  t h e y  lost 60% of thei r  K-  
con ten t  af ter  t he  first  5 min  of incubat ion,  and on fur ther  
incuba t ion  a cont inuous,  slow K-out f low was evidenced.  
When  af te r  5 rain 0,02t1¢ glucose and 0.01 M 1-glutamate 
were added  to  t he  sys tem,  then  an intense K-accumula -  
t ion took  the  place of K-outf low.  If, besides glucose and  
g lu tamate ,  5 .  10 -aM ouabain  were added to the  me- 
dium, the  ac t ive  K-accumula t ion  was comple te ly  pre- 
ven ted ;  and instead a fu r the r  s t rong K-ou t f low could be 
observed,  which  reduced the  K-con ten t  in the  slices to  
10-15% of the  or iginal  value.  

The  inhibi t ion of K-accumula t ion  in e ry th rocy tes  was 
inves t iga ted  wi th  ATP- r i ch  e ry th rocy te  ghosts  prepared  
by our  m e t h o d  s , H u m a n  red blood cells were par t ia l ly  
haemolyzed  in a 0.42 osmolar  med ium at  O°C, in this 
hypo ton ic  s ta te  t he  cells were enr iched wi th  A T P ,  then  
af ter  2 rain i so tonic i ty  was res tored by  9% NaC1. These 
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Fig. 1. Changes in the K content of brain cortex slices in the presence 
of ouabain at  37°C. 1 = Substrate-free control, 2 = 2.I0-~M glucose 
and 10-aM 1-glutamate, 3 = 2 . 1 0 - a M  glucose, 10-~M 1-glutamate 
and 5 .  10-6M ouabain. The substrates and ouabain were added at  

5 min. 
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Fig. 2. The effect of ouabain on the K accumulation of ATP-rich 
erythrocyte ghosts a t  37°C. l = C o n t r o l ,  ~ 10-aM ouabain. The 

ATP content of the ghosts was 3400 [zg/ml at 0 min. 
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