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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). 
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Innervated series (16 exp.) 

Transplanted series (26 exp.) 

Innervated series (34 exp.) 

Transplanted series {27 exp.) 

Na excr. 
Blood pressure V/rain aq./min GFR RBF 

109 ± 11 
7 0 ±  6 

121 ± 10 
7 4 ±  9 

114 4- 16 
714- 7 

117 4- 17 
75 -4- 14 

Hypotension induced by constriction of the aorta 
! 

2.32 :~: 1-41 254 ± 178 54 ± 21 472 ± 136 
11 ~ 10% 11 ± 12% 63 + 27% 80 4- 38% 

3.45 :t: 2-92 309 ± 224 49 4- 14 332 ± 140 
32 :t: 31% 25 ± 21% 75 + 33% 79 ± 16% 

Hypotension induced by bleeding 

2.31 4- 1.74 -- 57 ± 24 464 ± 129 
18 :t: 17% - 62 ± 33% 55 ± 18% 

2.22 4- 1.66 - 39 4- 31 281 ± 171 
43 ~: 33% - 77 4- 31% 67 ± 18% 

i 

R 

0,25 ± 0.08 
88 ± 14% 

0.42 ± 0.i1 
80 ± ~3% 

0.27 -4-- 0.31 
130 + 55% 

0.49 4- 0.18 
100 ± 34% 

thus  a v a s o d i l a t a t i o n  in t he  i n n e r v a t e d  and t r an sp l an t ed  
k idney  alike. This  " a u t o n o m y "  of t he  renal  vessels has 
been descr ibed  b y  va r ious  au thors  4. 

A l t h o u g h  i n  h y p o t e n s i o n  G F R  decreased  to  pract i -  
cal ly  t h e  s a m e  va lues  in b o t h  series (35 Ior t he  inne rva t -  
ed, 36 for t h e  t r a n s p l a n t e d  kidney) ,  t he r e  was a signifi- 
can t  d i f ference (as c o m p u t e d  b y  Fisf ier ' s  " t " - t e s t  s) in the  
excre t ion  of  sod ium and  water .  I n  t h e  hypo tens ive  
per iod the  i n n e r v a t e d  k i d n e y  exc re t ed  less sod ium and 
wate r  t h a n  the  t r a n s p l a n t e d  one. Since the  f i l t ra t ion  was 
equal,  th is  di f ference can  be a t t r i b u t e d  on ly  to  an  en- 
hanced  t u b u l a r  r eabso rp t ion  of sod ium and  w a t e r  by  
the  i n n e r v a t e d  k idney.  

Accord ing  to  our  view,  t he  renal  response  to  h y p o t e n -  
sion of t he  lower  half  of t he  b o d y  consists  of two  effects.  
The  f irs t  is an  a u t o n o m o u s  a d a p t a t i o n  of t h e  renal  ves-  
sels in t he  fo rm of vasod i l a t a t ion ,  which  is i n d e p e n d e n t  
of i nne rva t ion .  The  second effect  is an e n h a n c e d  reab :  
sorp t ion  of sod ium and  w a t e r  by  the  i n n e r v a t e d  tubnl i ,  
and th is  effect  is absen t  in t h e  t r a n s p l a n t e d  k idney .  

F o r  compar i son ,  in t h e  lower  half  of  t h e  Tab l e  we 
present  t h e  d a t a  of ou r  p o s t h a e m o r r h a g i c  expe r imen t s .  
In  th is  case h y p o t e n s i o n  was  induced  in t h e  whole  
animal .  T h e  decrease  in R B F  was  more  p ronounced ,  and  
a l though  res i s tance  inc reased  in t he  i n n e r v a t e d  k idney ,  
i t  r e m a i n e d  u n c h a n g e d  in t h e  t r a n s p l a n t e d  one.  G F R ,  
i.e. f i l tered lead  was a b o u t  equa l  (34 for t he  i nne rva t ed ,  
30 for t h e  t r a n s p l a n t e d  k idney)  and  ol igur ia  was signi- 
f icant ly  more  p ronounced  in t he  i n n e r v a t e d  k idney .  
T h a t  means  t h a t  t h e  enhanced  t u b u l a r  r eabso rp t ion  of 
Water m u s t  p l a y  a role in the  p o s t h a e m o r r h a g i c  ol igur ia  
too. 

The  rena l  response  to  b leed ing  is t h u s  a c o m b i n a t i o n  
of two  effects. The  first  is t he  vasocons t r i c t ion  in t h e  
k idney  b r o u g h t  a b o u t  by  the  hypo tens ion  of t he  uppe r  
half of t h e  b o d y  (according to  GSMSRI s b y  h y p o x i a  of 
the brain) .  T h e  consequence  of th is  vasocons t r i c t i on  is a 
reduc t ion  of G F R  leading  to  some decrease  in w a t e r  ex-  
cret ion.  T h e  second effect  seems to  be t h e  e n h a n c e d  tu-  
bular  r eabso rp t ion  of w a t e r  in t h e  i n n e r v a t e d  k idney  
induced by  a lower ing  of a r te r ia l  pressure  in t h e  lower 
half of t h e  body .  

4 H. HARTMANN, S. L. ORSKOV, and H. REIN, Arch. ges. Physiol. 
238, 239 (1937). - E. ~PITz and D. H. SMYTH, Arch. ges. Physiol. ~36, 
633 (1937). - E. E. SELKORT, Amer. J. Physiol. 147, 537 (1946). - 
R. E. StaPLEr and R. S. STODY, Amer. J. Physiol. 163, 750 (1950). 

5 R.A. FIsHER, Statistical Methods ]or Research Workers, I0 th ed, 
(Oliver and Boyd, London 1946). 

6 p. GTMORI, A. G. B. KOViCH, M. FTLDI, GY. SZAB6, and Z. 
NAGY, Aeta physiol. Hung. g suppl., 42 (1953). 

A de ta i l ed  accoun t  of our  d a t a  is to  be publ i shed  in 
A e t a  Phys io log ica  Hunga r i ca .  

P. B.~LINT, A. FEKETE, and S. SZALAY 

Physiological Institute o/ the University o/ Budapest, 
November 22, 1955. 

Zusammen/assung 

N a c h  V e r m i n d e r u n g  des a r te r ie l len  B lu td ruckes  ist  
die Senkung  der  N a t r i u m -  und  Wasse raussche idung  
grSsser in de r  i n n e r v i e r t e n  als in der  dene rv i e r t en  
( t ransplant ie r ten)  Niere.  Es  k o n n t e  fes tges te l l t  werden,  
dass der  v e r m i n d e r t e  131utdruck der  un t e r en  KTrper-  
h~,lfte bei  gleicher  F i l t r a t i o n  eine v e r m e h r t e  tubul~ire 
N a t r i u m -  und  W a s s e r r e a b s o r p t i o n  der  i nne rv i e r t en  
Nie re  hervor ruf t .  

A c t i n o m y c e t e s  A n t a g o n i s t i c  to 
Polgporus annosus F r .  

The  roo t - ro t  of N o r w e g i a n  spruce  (Picea abies) and 
o the r  conifers is a serious disease caus ing  h e a v y  f inancial  
losses in Scand inav ian  forests .  T h e  m o d e  of in fec t ion  of 
the  fungus (Polyporus annosus Fr.) has no t  been es tab-  
l ished wi th  ce r t a in ty ,  b u t  t he  genera l  op in ion  is t h a t  the  
m y c e l i u m  of t he  fungus  is c apab l e  of g rowing  in t he  soil, 
where  i t  infests  the  dead  t a p  roo t  of spruce,  thus  en te r ing  
the  l iv ing roots  and  t h e  s tem.  

However ,  in t h e  l a b o r a t o r y  i t  has  so far  no t  been 
possible to  m a k e  t h e  fungus  grow in uns te r i l i zed  soil, 
whereas  the  m y c e l i u m  is ab le  to  g row in a u t o c l a v e d  soil. 
E x p e r i m e n t s  h a v e  t he re fo re  been  m a d e  to  f ind ou t  
whe the r  a n y  r e l a t ionsh ip  could  be  t r aced  be tween  an t -  
agonis t ic  mic ro -o rgan i sms  in t he  un in fes ted  soil and  the  
occur rence  of  t h e  fungus .  ~BJ~RKMAN 1 isola ted  a large 
n u m b e r  of soil  fungi  and  tes ted  t h e m  for the i r  an t ago -  
nis t ic  e f fec t  on  t h e  g r o w t h  of the  m y c e l i u m  of Polyporus 
annosus, a n d  he  found  an a p p a r e n t  cor re la t ion  b e t w e e n  
t h e  occur rence  of t he  m y c e l i u m  and soil fungi  w i t h o u t  
inh ib i t ing  effects.  RENN'ERFELT ~ in a s imilar  e x p e r i m e n t  

t E. BJTR~IXN, Physiologia Plantarum 2, 1 (1949). 
2 E. RENNERFELT, Oikos 1, 65 (1949). - E, REleNERFELT and S. K. 

PARIS, Oikos 4, 58 (1952). 


