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Table II 
Influence of heating at 60°C (pit 6.8 and 9-~). 5 experiments. 

[ExPERIENTIA VOL. X I I/6] 

pit  6'8 pH 9"~ 
min 

L. ventr. L. atria R. ventr. R. atria L. ventr. L. atria R. ventr. R. atria 

5 4 0 - ~ 4  75-}=4 5 0 : t : 4  75~=3 77=[=5 9 2 - ~ 5  1 1 2 - ~ 6  102 ~= 6 
i0 26 ~_~ 2 50 + 3 37 + 3 50 =}: 3 51 :t= 4 62:1- 3 78 ~ 2 62 ~'~ 2 
15 18 i 2 40 ± 2 24 ± 2 40 t 2 26 ± 2 48 ± 2 38 ~- 3 38 ± 3 
20 11~=3 22 - t -2  1 2 ~ 1  1 9 ~ 1  2_L1 15=t=3 5 - E 2  5-}=2 

has  a d i f f e r e n t  a c t i o n  on  A T P a s e  a c t i v i t y  of a t r i a  a n d  
ven t r i c l e s .  I n  al l  fou r  c u r v e s  m a x i m u m  va lues  occu r  a t  
low c o n c e n t r a t i o n s ,  b u t  t h e  fo rms  of t h e  c u r v e s  show 
s t r i k i n g  d i f fe rences  b e t w e e n  a t r i a  a n d  ven t r i c l e s .  I n  
fac t ,  v e n t r i c l e s  show o n l y  one  m a x i m u m ,  whi l e  t h e  
a t r i a  h a v e  two  m a x i m a :  a l i t t l e  one  o c c u r r i n g  a t  low 
c o n c e n t r a t i o n s ,  a n d  a second  w h i c h  is h i g h  a n d  wide  a n d  
occu r s  a t  h i g h  c o n c e n t r a t i o n s .  Mg++ e x e r t s  v e r y  s im i l a r  
i n f luences  on  b o t h  lef t  a t r i u m  a n d  lef t  v e n t r i c l e  as well  
as on  r i g h t  a t r i u m  a n d  r i g h t  ven t r i c l e .  

I n  t h e  p r e s e n c e  of Mg ++ a t  p H  6.8 r i g h t  a t r i u m  a n d  
r i g h t  v e n t r i c l e  show t w o  we l l -de f ined  m a x i m a ,  whi l e  l e f t  
v e n t r i c l e  a n d  lef t  a t r i u m  h a v e  o n l y  one.  (Tab le  I I  a n d  
Fig.  2). A t  p H  9-2, on  t h e  o t h e r  h a n d ,  l e f t  v e n t r i c l e  a n d  
le f t  a t r i u m  h a v e  t w o  m a x i m a ,  w h e r e a s  r i g h t  a t r i u m  a n d  
v e n t r i c l e  h a v e  o n l y  one  m a x i m u m  a t  low c o n c e n t r a t i o n s  
(Tab le  I a n d  Fig.  2). 

I n  t h e  l a s t  g r o u p  of e x p e r i m e n t s  t h e  e x t e n t  of d e s t r u c -  
t i o n  of e n z y m e  a f t e r  h e a t i n g  a t  60 ° was  s tud ied ,  T h e  
h o m o g e n a t e s  were  i n c u b a t e d  a t  60°; sma l l  a l i q u o t s  were  
t a k e n  u p  a t  5 In in  i n t e r v a l s  a n d  A T P a s e  a c t i v i t y  was  
d e t e r m i n e d .  T h e  r e su l t s  a re  s h o w n  in T a b l e  I I .  I t  is c lea r  
f r o m  th i s  T a b l e  t h a t  h e a r t  A T P a s e  is h e a t - l a b i l e  a n d  is 
c o m p l e t e l y  d e s t r o y e d  in 20 m i n  a t  60 °. No  d i f fe rence  of 
b e h a v i o u r  b e t w e e n  a t r i a  a n d  v e n t r i c l e s  was  obse rved .  

Conclusions.--It seems  p r o b a b l e  f r o m  these  i n v e s t i g a -  
t i o n s  t h a t  A T P a s e  a c t i v i t y  of g u i n e a  p ig  h e a r t  r e su l t s  
f r o m  t h e  s u m  of a t  l eas t  t w o  d i f f e ren t  e n z y m e  ac t iv i t i e s ,  
e a c h  p r o v i d e d  w i t h  d i f f e r e n t  c a t i o n  r e q u i r e m e n t s .  T h e  
f i r s t  is a c t i v e  a t  p H  6-8, is s t i m u l a t e d  m o r e  b y  Ca ++ t h a n  
b y  Mg ++ a n d  is e spec ia l ly  a b u n d a n t  in  t h e  a t r i a ;  t h e  
s e c o n d  is s t i m u l a t e d  b y  Ca ++ as wel l  as b y  Mg ++ in  
a b o u t  t h e  s a m e  a m o u n t s  a n d  seems  to  b e  m o s t  i m p o r t a n t  
in  ven t r i c l e s .  Ca ++ s t i m u l a t i o n  r evea l s  s t r i k i n g  d i f fe ren-  
ces b e t w e e n  t h e  a c t i v i t e s  of a t r i a  a n d  v e n t r i c l e s  a t  b o t h  
p H ;  Mg++ s t i m u l a t i o n  seems  t o  e x e r t  d i f f e r e n t  a c t i o n s  
in t h e  r i g h t  a n d  in  t h e  lef t  h e a r t .  H o w e v e r ,  i n a c t i v a t i o n  
b y  h e a t i n g  p roceeds  in  t h e  s a m e  m a n n e r  in  all  p a r t s  of 
t h e  g u i n e a  p ig  h e a r t .  I t  s eems  n o t  i m p r o b a b l e  t h a t  t h e  
d i f fe rences  of A T P a s e  a c t i v i t y  o c c u r r i n g  in  a t r i a  a n d  in 
ven t r i c l e s  a re  d u e  to  t h e i r  f u n c t i o n a l  d i f fe rences .  

MARIA ASSUNTA MOR 

Institute o/ General Pathology, Genoa, November 22, 
1955. 

Riass unto 

L ' A u t o r e  h a  s t u d i a t o  l ' i n f l u e n z a  del la  c o n c e n t r a z i o n e  
degt i  ioni  Ca ++ e Mg ++ s u l l ' A T P a s i  degl i  a t r i  e de i  ven -  
t r ico l i  di  cuore  di cav ia .  Ta l e  a t t i v i t ~  ~ m a g g i o r e  a p H  
9,2 che  a pI-I 6,8. M e n t r e  il Ca ++ inf lu isce  d i f f e r e n z i a n d o  
d e c i s a m e n t e  le a t t i v i t ~  degt i  a t r i  d a  que l le  dei  ven t r i co l i ,  
il Mg ++ a c c e n t u a  p i u t t o s t o  u n a  t t i f fe renza  t r a  la  p a r l e  
d e s t r a  e la s in i s t ra .  I1 ca lore  d i s t r u g g e  quas i  c o m p l e t a -  
m e n t e  l ' a t t i v i t ~  e n z i m a t i c a  d o p o  u n a  p e r m a n e n z a  a 60 ° 
p e r  20 min .  

Quant i ta t ive  D e t e r m i n a t i o n  
of A c e t y l c h o l i n e s t e r a s e  A c t i v i t y  in Ind iv idua l  

M e ~ a k a r y o c y t e s  at Var ious  S t a g e s  of Maturat ion  

I t  h a s  b e e n  s h o w n  t h a t  t h e  e n z y m e  ace ty l cho l in -  
e s t e r a se  (ACHE), p r e s e n t  in  m a n  in t h e  e r y t h r o c y t e -  
e r y t h r o p o i e t i c  cells, in  r a b b i t ,  r a t  a n d  c a t  is concen-  
t r a t e d  in  t h e  p l a t e l e t - m e g a k a r y o c y t e s L  I n  a p r e v i o u s  
r e p o r t  t h e  A C h E  of t h e  m e g a k a r y o c y t i c  cell  s y s t e m  was 
i n v e s t i g a t e d  w i t h  a h i s t o c h e m i c a l  t e c h n i q u e  s. I t  was 
t h e r e b y  s h o w n  t h a t  t h e  m e g a k a r y o b l a s t ,  w h i c h  h a s  a 
d i a m e t e r  of a b o u t  24 # a n d  is t h e  e a r l i e s t - k n o w n  pre- 
c u r s o r  cell of  m e g a k a r y o c y t e s ,  c o n t a i n s  c o n s i d e r a b l e  
a m o u n t s  of ACHE. T h e  s t r o n g e s t  h i s t o c h e m i c a l  r eac t ion ,  
howeve r ,  was  e x h i b i t e d  a t  t h e  p r o m e g a k a r y o c y t e - m e g a -  
k a r y o c y t e  s t age  w h e n  t h e  cells a t t a i n  a d i a m e t e r  of a b o u t  
42 t o  56 /~. I n  a s u s p e n s i o n  of b o n e - m a r r o w  cells these  
m a t u r a t i o n  s t ages  of m e g a k a r y o c y t e s  c a n  r e a d i l y  be 
d i f f e r e n t i a t e d  b y  l i g h t  mic roscopy .  T h i s  cell  sy s t em,  
the re fo re ,  c o n s t i t u t e s  a n  idea l  m e d i u m  for  s t u d y i n g  the  
p r o b l e m  of t h e  s y n t h e s i s  of a specif ic  e n z y m e  d u r i n g  the  
m a t u r a t i o n  of t h e  s o m a t i c  ceils. 

V e r y  r e c e n t l y  a mic ro  d i v e r  t e c h n i q u e  h a s  b e e n  evolv-  
ed ~, w i t h  w h i c h  i t  is poss ib le  to  m a k e  q u a n t i t a t i v e  de- 
t e r m i n a t i o n  of t h e  A C h E  a c t i v i t y  in  s ingle  cells. M a t u r e  
m e g a k a r y o c y t e s  f r o m  d i f f e r e n t  m a m m a l s  were  s tud ied  
in t h i s  w a y  ~ as were  n e r v e  cells% T h e  p r e s e n t  p a p e r  re- 
p o r t s  q u a n t i t a t i v e  d e t e r m i n a t i o n  of  A C h E  a c t i v i t y  in 
i n d i v i d u a l  m e g a k a r y o c y t e s  a t  v a r i o u s  s t ages  of m a t u r a -  
t i o n  a n d  i so l a t ed  f r o m  r a t  b o n e  m a r r o w .  T h e  e n z y m e  
a c t i v i t y  is e x p r e s s e d  as t h e  a m o u n t  of CO~ e v o l v e d  in  1 h 
f r o m  t h e  b i c a r b o n a t e  b u f f e r  b y  t h e  ace t i c  ac id  fo rmed  
in t h e e n z y m a t i c h y d r o l y s i s o f  a c e t y l t h i o c h o l i n e  (AThCh).  

T h e  A C h E  a c t i v i t y  of i n d i v i d u a l  m e g a k a r y o c y t e s  a t  
v a r i o u s  s t ages  of m a t u r a t i o n  is s h o w n  in F i g u r e  1. I t  is 
seen  t h a t  e v e n  m e g a k a r y o b l a s t s ,  w h i c h  a re  a b o u t  24/z  in 
d i a m e t e r ,  show m e a s u r a b l e  a m o u n t s  of ACHE. A t  the  
m e g a k a r y o b l a s t - p r o m e g a k a r y o c y t e  s t age  (24-42  #) the  
cells show" wide ly  v a r y i n g  A C h E  c o n t e n t .  Mos t  cells are 
v e r y  a c t i v e  in  s p l i t t i n g  A T h C h ,  b u t  s o m e  show r emark -  
a b l y  low A C h E  a c t i v i t y .  A t  t h e s e  d e v e l o p m e n t a l  s tages  
t h e  m e g a k a r y o c y t e s  a lso d i s p l ay  g r e a t  v a r i a t i o n s  in  in t ra -  
ce l lu la r  s t r u c t u r e .  All  i n t e r m e d i a t e  f o r m s  r a n g i n g  f rom 
cells w i t h  a large,  r o u n d  n u c l eu s  s u r r o u n d e d  b y  small  
a m o u n t s  of coarse  c y t o p l a s m i c  m a t t e r  to  cells w i t h  a 
p o l y m o r p h i c  n u c l eu s  a n d  f ine ly  g r a n u l a t e d  c y t o p l a s m  
were  e n c o u n t e r e d .  A t t e m p t s  t o  c o r r e l a t e  t h e  var ious  
levels  of A C h E  a c t i v i t y  w i t h  p a r t i c u l a r  cell s t ruc tu res ,  
howeve r ,  h a v e  so fa r  b e e n  unsuccess fu l .  

1 j .  ZAJICSK, B. SVLVkN, and N. [)ATTA, J. Histochem. Cyt0- 
chem. 2, 115 (1954). 

2 j .  ZAJlCEK, Aeta haemat. IZ, 238 (1954). 
J. ZAjICEK and E. ZEUTHE~, Exper. Cell Res. (in press). 

4 j .  ZAJICEK, Acta haemat. 16, 298 (1956). 
s E. GIACOmNI and J. ZAIICSK, Nature 177, 185 (1956). 
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M e g a k a r y o c y t e s  w h i c h  h a d  r e a c h e d  a d i a m e t e r  of 
a b o u t  45 /~ all  show a p o l y m o r p h i c  n u c l e u s  s u r r o u n d e d  
b y  a la rge  disc  of h o m o g e n e o u s ,  f ine ly  g r a n u l a t e d  cy to-  
p la sm.  I n  s t u d y i n g  i n d i v i d u a l  m e g a k a r y o c y t e s  i t  was  
n o t e d  t h a t  a t  t h e  m e g a k a r y o b l a s t - p r o m e g a k a r y o c y t e  
s tage  sphe r i ca l  ceils b e c a m e  f l a t t e n e d  in  t h e  f ina l  phases  
of m a t u r a t i o n .  Th i s  p rocess  sugges t s  a dec rease  of t h e  
cell m a s s  pe r  c ros s - sec t ion  a r e a  a n d  also t h a t  t h e  in-  
c reased  size of m e g a k a r y o c y t e s  in  t h e  f ina l  s t ages  of 
m a t u r a t i o n  m a y  n o t  e n t a i l  a n  inc rease  of t h e  t o t a l  cell 
mass .  R e c e n t  i n t e r f e r o m e t r i c  m a s s  d e t e r m i n a t i o n s  e h a v e  
in f a c t  s h o w n  t h a t  t h e  a m o u n t s  of d r y  s u b s t a n c e  p e r  /,~ 
a rea  a re  m u c h  lower  in  t h e  m a t u r e  ( largest)  m e g a k a r y o -  
cy tes  (0-57 × 10 -x2 g / /~ )  t h a n  in  t h e  sma l l e r  cells 
(0-82 × 10 -x2 g/t,~). F i g u r e  1, howeve r ,  shows  t h a t  in  
t he  f i na l  m a t u r a t i o n  s t ages  r a p i d  e n h a n c e m e n t  of A C h E  
a c t i v i t y  t a k e s  place,  i t  is t h u s  poss ib le  t h a t  t h i s  
r e p r e s e n t s  a p roces s  s i m i l a r  to  t h a t  d i scussed  b y  THO- 
RELL ~ in  r e g a r d  to  t h e  s y n t h e s i s  of  h a e m o g l o b i n ,  wh ich  
was c o n s i d e r e d  to  b e g i n  m a i n l y  a f t e r  t h e  f o r m a t i o n  of  
bas ic  ce l lu la r  p r o t e i n - s u b s t a n c e s  is a c c o m p l i s h e d .  
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Fig. 1 . -Ace ty l cho l ine s t e r a se  a c t i v i t y  of i nd iv idua l  m e g a k a r y o c y t e s  
at various stages of development. The enzyme activity is expressed 
as 1 × 10 -6 #1 CO~ evolved from the substrate bicarbonate solution 

in one h. 

was  d u e  to  s lower  e n z y m a t i c  s y n t h e s i s  or  to  t e m p o r a r y  
i n a c t i v a t i o n  of t h e  e n z y m e - - a c t i v e  c e n t r a  be ing  com-  
b i n e d  w i t h  o t h e r  molecu les  ( t e m p l a t e s )  in o rde r  to  r edu-  
p l i ca t e  t h e m s e l v e s - i s  n o t  k n o w n ,  a n d  c a n n o t  be  e luc id-  
a t ed  f r o m  t h e  d a t a  h e r e i n  p r e s e n t e d .  

F i g . 2 . - H i s t o e h e n f i c a l  d e m o n s t r a t i o n  of A C h E  a c t i v i t y  in a g r o u p  of 
l n e g a k a r y o c y t e s  of r a t  bone  m a r r o w  30 to  36 / , in d i a m e t e r .  The  
lnegakaryocyte in the upper section of the photograph shows a highly 
positive histochemical reaction, whereas a similar cell in the right 
lower corner appears to have little activity (phase-contrast x 350). 

The  v a r i a b i l i t y  of e n z y m e  c o n t e n t  in  m e g a k a r y o c y t e s  
of a p p a r e n t l y  s im i l a r  degree  of m a t u r a t i o n  ( shown in 
Fig. 1) c a n  also r ead i l y  b e  d e m o n s t r a t e d  b y  h i s t o c h e m i -  
cal means .  I n  F i g u r e  2 a mod i f i ed  x t h i o c h o l i n e  m e t h o d  
for A C h E  d e t e r m i n a t i o n  s h a s  b e e n  app l i ed  to  a g r o u p  of 
m e g a k a r y o c y t e s  a t  t h e  30-36  /~ s tage .  T h e  m e g a k a r y o -  
cyte  a t  t h e  t o p  of t h e  f igure  shows  h i g h  A C h E  a c t i v i t y ,  
while a s im i l a r  cell in  t h e  r i g h t  lower  c o r n e r  d i sp l ays  on ly  
s l ight  h i s t o c h e m i c a l  r eac t i on .  A f t e r  b e i n g  p h o t o g r a p h e d ,  
the  m e g a k a r y o c y t e s  i n  F i g u r e  2 were  w a s h e d  in  0 ,9% 
NaC1 a n d  p l a c e d  in  d i v e r s  for  q u a n t i t a t i v e  d e t e r m i n a -  
t ion  of ACHE. T h e  cell  w i t h  h i g h  h i s t o c h e m i c a l  a c t i v i t y  
was f o u n d  t o  l i b e r a t e  f r o m  t h e  s u b s t r a t e  b i c a r b o n a t e  
so lu t ion  a b o u t  550 × I0 -s  /zl CO2 p e r  h a n d  t h e  cell 
wi th  l i t t l e  h i s t o c h e m i c a l  a c t i v i t y  o n l y  a b o u t  120 × 10 -~ 
F,1. W h e t h e r  t h e  low A C h E  a c t i v i t y  of  t h e  s econd  cell 
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T h e  r ibonuc le i c  ac ids  ( R N A )  h a v e  r e p e a t e d l y  b e e n  
sugges t ed  as t h e  t e m p l a t e  or p a t t e r n  for  specif ic  p r o t e i n  
s y n t h e s i s  ~. U l t r a v i o l e t  p h o t o m e t r y  of m e g a k a r y o c y t e s  
a t  va r ious  s t ages  of d e v e l o p m e n t  h a s  s h o w n  t h a t  pa ra l l e l  
w i t h  m a t u r a t i o n  a c o n t i n o u s  dec rea se  of c y t o p l a s m i c  
n n c l e o t i d e  s u b s t a n c e s  t a k e s  p l a c O .  T h e  m i c r o m e t h o d  
d e v e l o p e d  b y  EDSTR6M a° for  R N A  d e t e r m i n a t i o n  in  in-  
d i v i d u a l  n e r v e  cells h a s  n o w  b e e n  app l i ed  t o  mega -  
k a ry o cy t e s ,  T h e  p r e l i m i n a r y  d a t a  i n d i c a t e  t h a t  t h e  R N A  
c o n c e n t r a t i o n  in  m e g a k a r y o c y t e s  dec rea se s  g r e a t l y  
d u r i n g  m a t u r a t i o n  s t a g e s  in  w h i c h  t h e  r a p i d  i nc r ea se  of 
A C h E  a c t i v i t y  t a k e s  place.  T h e  poss ib le  r e l a t i o n s h i p  
b e t w e e n  t h e  s y n t h e s i s  of A C h E  a n d  t h e  m e t a b o l i c  p ro-  
cesses of R N A  is u n d e r  i n v e s t i g a t i o n .  

J .  ZAJ ICEK 

Ins t i tu te  o] Radiopathology ,  R a d i u m h e m m e t ,  Stock-  
holm, Sweden ,  F e b r u a r y  16, 7956. 

For a recent review on the "template" hypothesis, the reader 
is referred to J. I3RAGItET, The biological Role o] the Pentose Nucleic 
Acids in "The Nucleic Acids", Z (Acad. Press. Inc., N.Y.1955}, 475. 

10 J.-E. EDSTR6M, Biochim. biophys. Acta 12, 361 (1953). 
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Zusammen/assung  

Die A k t i v i t ~ t  de r  A z e t y l c h o l i n e s t e r a s e  y o n  e inze lnen  
M e g a k a r y o z y t e n  v e r s c h i e d e n e r  R e i f e g r a d e  w u r d e  m i t  
H i l f e  des  C a r t e s i s c h e n  T a u c h e r s  b e s t i m m t .  Die  Mega-  
k a r y o z y t e n  ze igen  a u f  d e m  M e g a k a r y o b l a s t e n -  u n d  
P r o m e g a k a r y o z y t e n s t a d i u m  grosse  U n t e r s c h i e d e  d e r  
A z e t y l c h o l i n e s t e r a s e a k t i v i t ~ t .  I n  d e r  l e t z t e n  P h a s e  d e r  
Re i fung ,  w e n n  die Ze l len  e inen  D u r c h m e s s e r  v o n  45 /~ 
e r re ichen ,  wi rd  das  F e r m e n t  a m  s t ~ r k s t e n  w i r k s a m .  

h ib i to r s ,  e.g. N a F  (Tab le  I I ) ,  p h y s o s t i g m i n e  (10 - a m ) ,  
d i e t h y l - p - n i t r o p h e n y l p h o s p h a t e  (10 - s m ) .  S imi la r ly ,  i t  
shows  a s o m e w h a t  g r e a t e r  r e s i s t a n c e  t o  h e a t  t h a n  t h e  
e s t e r a s e  of n o r m a l  s e r u m .  S o d i u m  t a u r o c h o l a t e  decre-  
ases  i t s  e f fec t iveness .  S imi la r ly ,  p r o t a m i n e  i n h i b i t s  i t  in 
vitro. T h e  e f fec t  of p r o t a m i n e ,  h o w e v e r ,  c a n  be  e l i m i n a t e d  
b y  t h e  a d d i t i o n  of h e p a r i n  in  excess.  

J. SKOREPA a n d  H.  TODOROVICOVA 

I V  th Medical  Clinic, _Pro[. B .  _Prustk, Charles Uni- 
versity, Praha,  March  72, 7956. 

P o s t - h e p a r i n  Es terase  in Man 

I t  is k n o w n  t h a t  h e p a r i n  h a s  a n  i n f l u e n c e  on  t h e  en- 
z y m a t i c  a c t i v i t y  of s e r u m  a n d  p l a s m a .  T h e  n a t u r e  of  
t h e s e  c h a n g e s  h a s  a l r e a d y  b e e n  i n v e s t i g a t e d / .  I n  t h e  in-  
v e s t i g a t i o n  desc r ibed ,  t h e  ef fec t  of h e p a r i n  o n  t h e  
e s t e ro ly t i c  a c t i v i t y  of s e r u m  in m a n  was  o b s e r v e d .  T h e  
e s t e r a se  leve l  was  d e t e r m i n e d  b y  t h e  t i t r i m e t r i c  m e t h o d  2, 
u s ing  e t h y l  b u t y r a t e  as  s u b s t r a t e .  H u m a n  b l o o d  s e r u m  
was  i n v e s t i g a t e d  be fo re  a n d  10-15  ra in  a f t e r  t h e  in-  
j e c t i o n  of 5000 u n i t s  of h e p a r i n  i n t r a v e n o u s l y .  A n  in-  
c rease  of f r o m  10 t o  100% was  f o u n d  in 30 e x a m i n a t i o n s .  
T h i s  f i n d i n g  was  o b s e r v e d  in  b o t h  s e r u m  a n d  p l a s m a ;  
h e p a r i n ,  h o w e v e r ,  a c t e d  o n l y  in vivo. W h e n  s n b s t r a t e s  
o t h e r  t h a n  e t h y l  b u t y r a t e  we re  used ,  a n  i nc r ea se  was  
a lso  o b s e r v e d  w i t h  e t h y l  i s o b u t y r a t e ;  w i t h  o t h e r  es ters ,  
e.g. e t h y l  a c e t a t e ,  i s o p r o p y l  a c e t a t e ,  b u t y l  a c e t a t e ,  a m y l  
a c e t a t e ,  t r i a c e t i n  a n d  t r i b u t y r i n ,  t h e  i nc r ea se  was  sma l l  
or  a b s e n t .  T h e  level  of e s t e rase  rose  as e a r l y  as 2 m i n  
a f t e r  i n j ec t i on ,  i t  t h e n  g r a d u a l l y  fell;  h o w e v e r  a h i g h e r  
v a l u e  was  s t i l l  e v i d e n t  a f t e r  60 m i n  (Tab le  I) .  

Tabl~ I 

Time after injection minutes Esterase ml 0-05 n NaOH 

0 
2 

20 
40 
60 

2"72 
4"00 
3"68 
3"52 
3"32 

Table I I  

Coneentratiorl Pre-heparin Post-heparin 
esterase ml 0.05 esterase ml 0.05 of NaF 

n NaOH n NaOH 

0.001 m 
0.01 m 
0.1 m 
1 m 

2'68 
1.62 
0.72 
0-18 
0"08 

3-56 
2-98 
2.36 
1.60 
0.32 

P o s t - h e p a r i n  e s t e r a se  ac t s  a t  p H  7-11,  a h i g h e r  p H  
is m o r e  f a v o u r a b l e  to  i t .  I t  is r e s i s t a n t  to  v a r i o u s  in-  

1 S. W. LEVY and R. L. SWANK, J. Physiol. 123, 301 (1954); 127, 
297 (1955). - D. K. MYERS, A. SCaOTTE, and B. MENDEL, Biochem. 
J. 60, 481 (1955). 

2 I. S. CUERRY and L. A. CRANDALL, Amcr, J, Physiol. 100, 266 
(1932). 

Zusammen/assung  

E s  w e r d e n  e in ige  E i g e n s c h a f t e n  d e r  m e n s c h l i c h e n  
S e r u m e s t e r a s e  n a c h  H e p a r i n a p p l i k a t i o n  b e s c h r i e b e n .  

Tubular  Factors  in the Renal  R e s p o n s e  
to Arterial  H y p o t e n s i o n  

T h e  e x t r e m e  o l igur i a  in  p o s t h a e m o r r h a g i c  h y p o t e n -  
s ion  is wel l  k n o w n  1. I n  a p r e v i o u s  c o m m u n i c a t i o n  s we 
were  ab l e  t o  d e m o n s t r a t e  t h a t  t h e  p o s t h a e m o r r h a g i c  
d i m i n u t i o n  of d iu res i s  is less e x p r e s s e d  in  t h e  t r a n s -  
p l a n t e d ,  i.e. c o m p l e t e l y  d e n e r v a t e d  k i d n e y ,  t h a n  i t  is in 
i t s  i n n e r v a t e d  p a r t n e r .  So t h e  role  of n e r v o u s  impu l se s  
in  t h e  m e c h a n i s m  of p o s t h a e m o r r h a g i c  o l igur ia  seems  to  
b e  .p roved .  T h e r e  is no  d o u b t  t h a t  one of t h e  f ac t o r s  
r e s p o n s i b l e  for  o l igur i a  is t h e  r e d u c e d  f i l t r a t i o n  r a t e  
( G F R ) ,  b u t  a n  a c c u r a t e  ana ly s i s  of o u r  d a t a  ~ sugges t ed  
t h a t  a n  inc rease  in  t u b u l a r  r e a b s o r p t i o n  is also i n v o l v e d  
in  t h e  process .  

I n  a ser ies  of e x p e r i m e n t s  p e r f o r m e d  o n  dogs  u n d e r  
ch lora lose ,  i n n e r v a t e d  a n d  t r a n s p l a n t e d  k i d n e y s  were  
c o m p a r e d  for  r e n a l  b l o o d t l o w  ( R B F ) ,  G F R ,  r e n a l  res is t -  
a n c e  (R = B.P/RBF), and excretion of sodium and 
water. Part of the experiments were done in osmotic or 
sa l ine  diures is ,  p a r t  of t h e m  w i t h o u t  a n y  d i u r e t i c s  a t  all. 
R B F  was  d e t e r m i n e d  d i r e c t l y  b y  c a n n u l a t i n g  t h e  r ena l  
ve in .  G F R  is t h e  p r o d u c t  of R P F  ( d e t e r m i n e d  d i rec t ly)  
a n d  t h e  e x t r a c t i o n  r a t i o  of inu l in .  M e a s u r e m e n t s  were  
m a d e  b o t h  in  t h e  b a s a l  s t a t e ,  i.e. w i t h  a r t e r i a l  p r e s su re  
n o r m a l ,  a n d  in  h y p o t e n s i o n  i n d u c e d  b y  c o n s t r i c t i o n  of 
t h e  a o r t a  j u s t  a b o v e  t h e  o r ig in  of t h e  r e n a l  a r t e r i es .  

T h e  r e s u l t s  a re  t a b u l a t e d  ( a r i t h m e t i c  m e a n s  w i th  
s . d . ) .  I n  t h e  b a s a l  s t a t e  t h e r e  was  no  s i g n i f i c a n t  differ-  
ence  b e t w e e n  t h e  b e h a v i o n r  of t h e  i n n e r v a t e d  an d  
t r a n s p l a n t e d  k i d n e y s  e x c e p t  for  R B F ,  w h i c h  was  lower ;  
c o n s e q u e n t l y ,  r e s i s t a n c e  w as  h i g h e r  in  t h e  t r a n s p l a n t e d  
k i d n ey .  A f t e r  i n d u c t i o n  of a h y p o t e n s i o n  of a b o u t  70 
m m  Hg,  R B F  dec rea sed  to  a b o u t  8 0 %  in  b o t h  series, 
l e a d i n g  t o  a dec rease  of r e n a l  r e s i s t ance .  (The  hypo-  
t e n s i v e  v a l u e s  a re  e x p r e s s e d  as  p e r c e n t a g e s  of t h e  cor- 
r e s p o n d i n g  b a s a l  ra tes . )  T h e  r e s p o n s e  of t h e  renal  
vessels  to  h y p o t e n s i o n  of t h e  lower  h a l f  of t h e  b o d y  was 

1 A. C. CORCORAN and I. H. P±,GE, J. exper. Med. 78, 205 (1948). - 
R. A. PHILLIPS, V. P. DOLE, P. B. HAMILTON, I{. EMERSON, R. M. 
ARCHIBALD, and D. D. VAN SLYKR, Amer. J. Physiol. 145,314 (1946). 

2 p. B£LINT, A. FEKETE, K. LkSZLO, and G. PINT'R, Acta physiol. 
Hung. 6, 69 (1954). 

3 p. BALINT, A. FEKETE, A. HAvnv, K. LkSZLO, and G. PXNT£R, 
Aeta physiol. Hung. 6, 81 (1954). 


