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Behaviour of Serum Labile Phosphoric  Esters 
After Amino Acids Administrat ion 

A decrease  of s e r u m  inorgan ic  P fol lows t h e  in t r a -  
venous  i n t r o d u c t i o n  of a casein  h y d r o l y s a t e  1. I t  is our  
p u r p o s e  to  i n v e s t i g a t e  t he  h e h a v i o u r  of s e r u m  labi le  
p h o s p h o r i c  es te rs  a f t e r  a d m i n i s t r a t i o n  of casein  h y d r o l y -  
sate ,  s t a r t i n g  f r o m  t h e  fac t  t h a t  severa l  pape r s  on 
labe led  a m i n o  ac ids  h a v e  s h o w n  t h a t  t h e  l a t t e r ,  w h e n  
g iven  i n t r a v e n o u s l y ,  are  i m m e d i a t e l y  used  up  in p ro te ic  
s y n t h e s i s  processes  2, a n d  t h a t  LIPMAN af f i rms  t h a t  a 
t r a n s p h o s p h o r y l a t i o n  r eac t i on  b e t w e e n  A . T . P .  a n d  
a m i n o  acids ,  w i t h  f o r m a t i o n  of a c y l p h o s p h a t e s ,  p roceeds  
the  c o n s t r u c t i o n  of pec t i c  b o n d s  ~. 

.Procedure.-For our  p u r p o s e s  we h a v e  e m p l o y e d  r ab -  
b i t s  of 2 kg, f a s t e d  for  12 h. We  t h e n  a d m i n i s t r a t e d  
i n t r a v e n o u s l y  20 ml  of a 5 % of a casein  h y d r o l y s a t e  per  
k i logram of b o d y  weigh t ,  accord ing  to  t he  m e t h o d  g iven  
in a p rev ious  p a p e r  1. 

Befo re  t h e  i n j ec t ion  and  30 a n d  60 rain a f t e r  it, we 
d rew 8 ml  of b lood  f rom t h e  m a r g i n a l  ve in  of  t h e  ear,  
and  t h e n  d e t e r m i n e d  the  inorgan ic  P of s e r u m  o b t a i n e d  
f rom the  t h r e e  s a m p l e s  of blood,  a cco rd ing  to  t h e  FISKE 
and  SUBnAROW m e t h o d  4 a n d  the  LOWRY a n d  LoPEz 
m e t h o d  s . I t  is k n o w n  t h a t  w i t h  t h e  f o r m e r  m e t h o d  one 
d e t e r m i n e s ,  as inorgan ic  P,  also t h e  P p r e s e n t  in t he  
labile  p h o s p h o r i c  es te rs  (phosphoc rea t ine ,  a c e t y l - p h o s -  
p h a t e ,  r i b o s e - l - p h o s p h a t e )  wh ich  are qu ick ly  h y d r o l y s e d  
in a m o l i b d a t e  acid so lu t ion  ~, so t h a t  t h e  d i f fe rence  
b e t w e e n  d a t a  o b t a i n e d  b y  the  t w o  m e t h o d s  expresses  
t he  P va lue  of  labile p h o s p h o r i c  es te rs  7. 

R e s u l t s . - T h e  resu l t s  o b t a i n e d  are s u m m a r i z e d  in  
F igure  1 (average of six e x p e r i m e n t s ) .  

A decrease  of ino rgan ic  P of s e r u m  w i t h  an  increase  
of P value  of labile  p h o s p h o r i c  es te rs  follows t h e  ad-  
m i n i s t r a t i o n  of case in  h y d r o l y s a t e ,  s ince the  ini t ia l  va lue  
of 0.69 m g  -4- 0-14% before  casein  a d m i n i s t r a t i o n  
increases  to  0-85 m g  :[: 0 .18% 30 rain a f t e r  t he  admin i s -  
t r a t i o n ,  and  t h e n  rega ins  t h e  in i t ia l  va lue  a t  t h e  e n d  of 
t he  e x p e r i m e n t .  

Our  p u r p o s e  has  been  to  e s t ab l i sh  w h e t h e r  t h e r e  is 
an ana logous  b e h a v i o u r  a f t e r  g lucose a d m i n i s t r a t i o n ,  
s ince in  th i s  case also a decrease  of s e r u m  inorgan ic  P 
o c c u r s  8. 

The  e x p e r i m e n t s  were  m a d e  b y  t h e  s ame  p r o c e d u r e  
as in t h e  p rev ious  e x p e r i m e n t s ,  admin i s t e r ing ,  by  i.v. 
in jec t ion ,  20 ml  per  k i logram of b o d y  we igh t  of a 10% 
of a glucose so lu t ion  to  r a b b i t s  of 2 kg f a s t ed  for 12 h. 

The resu l t s  are  co l lec ted  in  F igure  2 (average of six) 
e x p e r i m e n t s .  

A decrease  of s e r u m  inorgan ic  P fol lows t h e  i n t ro -  
d u c t i o n  of glucose,  w i t h o u t  a para l le l  increase  of labi le  
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p h o s p h o r i c  es te rs  value,  which,  in some tes t s ,  showed a 
l igh t  decrease  
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Discussion and conclusion,--The p r e s e n t  w o r k  h a s  
shown t h a t  whi le  t h e  dec rease  of s e r u m  i n o r g a n i c  P 
which occu r s  a f t e r  case in  h y d r o l y s a t e  a d m i n i s t r a t i o n  is 
a c c o m p a n i e d  b y  a n  i nc r ea se  of  s e r u m  l a b i l e  phosphoric 
esters, t h i s  does  n o t  occu r  a f t e r  g lucose  a d m i n i s t r a t i o n ,  
a l t h o u g h  a s h a r p  dec rease  of i n o r g a n i c  P is s h o w n  in  
this case a lso .  

The  b e h a v i o u r  o b s e r v e d  a f t e r  g lucose  a d m i n i s t r a t i o n  
e l iminates  t i le  pos s ib i l i t y  t h a t  t h e  i nc rease  of l ab i le  
phosphor ic  es te r s  of s e r u m  o b s e r v e d  a f t e r  case in  h y d r o l y -  
sate a d m i n i s t r a t i o n ,  is to  be  a t t r i b u t e d  to  t he  a d m i n i s -  
t r a t ion  of c o m p o u n d s  w h i c h  b y  b e i n g  o x i d a t e d  b y  KREBS 
cycle, s u p p l y  t h e  n e c e s s a r y  e n e r g y  for  lab i le  p h o s p h o r i c  
bonds s y n t h e s i s .  

The  inc rease  of lab i le  p h o s p h o r i c  es te r s  a f t e r  case in  
hyd ro ly sa t e  a d m i n i s t r a t i o n  m a y  be  e x p l a i n e d  if i t  is 
then  for g r a n t e d ,  a c c o r d i n g  to  LIPMANN, t h a t  t he  a m i n o  
acids a d m i n i s t r a t e d  are  p h o s p h o r y l a t e d  w i t h  f o r m a t i o n  
of a c y l p h o s p h a t e s .  

I f  t h i s  l a s t  h y p o t h e s i s  is a ccep t ed ,  we c a n  u n d e r s t a n d  
how a p a r t  of t h e  a c y l p h o s p h a t e  f o r m e d  a t  t i s sues  l eve l  
and n o t  u t i l i zed  in  p r o t e o s y n t h e s i s  processes ,  m a y  
avoid t h e  h i g h  a c y l p h o s p h a t a s i s  a c t i v i t y  of t i s sues  1, a n d  
pass i n to  t h e  b l o o d  s t r e a m  c a u s i n g  a t e m p o r a r y  inc rease  
of labi le  p h o s p h o r i c  es ters .  

This  w o u l d  e x p l a i n  t h e  l ack  of i nc rease  of l ab i l e  
phosphor i c  e s t e r s  a f t e r  g lucose  a d m i n i s t r a t i o n  whi l e  
inorganic  P decrease ,  o b s e r v e d  e i t h e r  a f t e r  g lucose  
a d m i n i s t r a t i o n  or  a f t e r  a m i n o  acids  a d m i n i s t r a t i o n ,  
migh t  be due ,  in  b o t h  cases,  to  t h e  u t i l i s a t i o n  of  in-  
organic P for t h e  r e syn thes i s ,  a t  t i s sues  level ,  of t h e  A . T . P .  
largely i n v o l v e d  in f o r m i n g  h e x o s e - 6 - p h o s p h a t e ,  in  t h e  
first case,  a n d  a c y l p h o s p h a t e s  in  t h e  s e c o n d  case.  
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Riassunto 

Alla i n t r o d u z i o n e  e n d o v e n o s a  di  u n  i d r o l i s a t o  di 
caseina, eonsegue  u n  a b b a s s a m e n t o  del  P i n o r g a n i c o  del  
siero con  a u m e n t o  degl i  e s te r i  fosforiei .  Gli  a u t o r i  
pensano che  t a l e  r e p e r t o  possa  i n t e r p r e t a r s i  a m m e t t e n d o  
che gli a m i n o a c i d i  i n t r o d o t t i  v e n g a n o  tos fo r i l a t i  con  
formazione  di ac i l fos fa t i  p r i m a  di essere u n i t i  in  l e g a m i  
peptidici .  
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S t u d i e s  o n  A r t e r i o - V e n o u s  A n a s t o m o s e s  
i n  t h e  L u n g s  

I t  is n o w  g e n e r a l l y  a c c e p t e d  t h a t  a r t e r i o - v e n o u s  
anas tomoses  ex i s t  i n  t h e  lungs .  As r ega rds  t h e  c o n d i t i o n s  
however  in  w h i c h  t h e y  m a y  a c t  as h a e m o d y n a m i e  s h u n t s  
the l i t e r a t u r e  is c o n t r o v e r s i a l k  F u r t h e r  n o t h i n g  is k n o w n  
as to t h e  p e r c e n t a g e  a m o u n t  of b lood  c o m i n g  f rom t he  
p u l m o n a r y  a r t e r y  t h a t  passes  t h r o u g h  these  a n a s t o m o s e s  
and t h u s  b y p a s s i n g  t h e  l u n g  c a p i l l a r y  c i r cu la t ion .  W e  
therefore u n d e r t o o k  t h e  fo l lowing  s tud ie s  to  ge t  q u a n t i -  
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t a t i v e  d a t a  r e g a r d i n g  t h e  f u n c t i o n i n g  of t he se  c h a n n e l s  
in  v a r i o u s  species  of an ima l s .  

Methods. I n  p r i n c i p l e  t h e  m e t h o d  c o n s i s t e d  in i n j e c t i n g  
a t  a s low f ixed  r a t e  a k n o w n  q u a n t i t y  of  r a d i o a c t i v e  
s p h e r e s  (ps~) l  w i t h  d i a m e t e r s  of 25 t o  30 /, i n t o  t h e  
j u g u l a r  ve in  of n a r c o t i s e d  a n i m a l s  a n d  sac r i f i c ing  t h e  
a n i m a l s  a f t e r  15 to  30 m i n  to  d e t e r m i n e  t h e  r a d i o a c t i v i t y  
r e t a i n e d  in t h e  lungs .  T h e  d i f fe rence  in a c t i v i t y  of t h e  
s p h e r e s  i n j e c t e d  a n d  t h o s e  r e t a i n e d  in t h e  l u n g s  cor re -  
s p o n d s  to  t h e  a m o u n t  of t h e  spheres  t h a t  h a v e  p a s s e d  
t h r o u g h  a n a s t o m o t i c  channe l s .  Th i s  d i f fe rence  m a y  be  
c o n s i d e r e d  to  be  a c r i t e r i o n  of t h e  p e r c e n t a g e  v o l u m e  of 
b l o o d  f rom t h e  p u l m o n a r y  a r t e r y  pas s ing  t h r o u g h  t h e s e  
s h u n t s .  T h e  s t ud i e s  were  c o n d u c t e d  on  ra t s ,  g u i n e a  pigs,  
r a b b i t s  a n d  ca t s .  

Table I 
Data sheet indicating the injected, residual and the total activity 

of ten specimens of spheres 

Sample 
No. 

4 

9 
10 

Weight of 
spheres 

m g  

5 
5 
5 
5 

5 

5 

Activity of the spheres cts./min 

glass a 
(injected} 

7789 
7100 
7097 
7552 
7650 
7479 
7566 
7614 
7948 
7841 

glass b 
(residual) a + b (total) 

2602 10 391 
3361 10 461 
2936 10 033 
2850 10 402 
2855 10 505 
3114 10593 
2657 10 223 
2684 10 298 
2650 10 598 
2257 10 O98 

Mean 10 360 
S tandard  Deviation* T 1,9% 

* StandardDeviation = W,@.l. Sn(x-~)z. 

R a t s ,  g u i n e a  pigs a n d  r a b b i t s  were  n a r c o t i s e d  w i t h  
2 g / k g  u r e t h a n e  s u b c u t a n e o u s l y  a n d  ca t s  w i t h  40 m g / k g  
s o d i u m  p e n t o t h a l  i n t r a p e r i t o n e a l l y .  T h e  su spens ions  of 
t h e  sphe re s  were  p r e p a r e d  f r e sh ly  e a c h  t i m e  j u s t  before  
t h e  i n j ec t i on .  5 m g  of sphe re s  were  p u t  i n to  a f l a sk  
c o n t a i n i n g  2 m l  of n o r m a l  sa l ine  w i t h  4 m g  of D ioc ty l -  
S o d i u m - S u l f o s u c c i n a t e  (aerosol)  for t he  r a t s  a n d  d o u b l e  
t i le  a b o v e  q u a n t i t i e s  for  t h e  o t h e r  species.  T h e  aeroso l  
was  used  t o  p r e v e n t  a d h e s i o n  of  t h e  sphe re s  a n d  to  g ive  
a h o m o g e n o u s  suspens ion .  T h e  s u s p e n s i o n s  were  p u t  i n t o  
a sy r i nge  a n d  i n j e c t e d  for  2 ra in  a t  a u n i f o r m  speed .  T h e  
s p h e r e s  lef t  o v e r  in  t h e  sy r i nge  a n d  f l a sk  were  c a r e f u l l y  
co l l ec t ed  a n d  t h e i r  a c t i v i t y  d e t e r m i n e d .  ¼ to  1/2 h a f t e r  
t he  i n j e c t i o n  t h e  a n i m a l s  were  b led  to d e a t h ,  c h e s t  
o p e n e d  a n d  lungs  r e m o v e d .  T h e  o r g a n s  were  w a s h e d  
free of b lood  a n d  t h e  we t  w e i g h t  r ecorded .  T h e y  were  
t h e n  emul s i f i ed  t h o r o u g h l y  a n d  1 g of t h e  h o m o g e n a t e  
was  we t  a s h e d  a n d  t a k e n  for d e t e r m i n i n g  r a d i o a c t i v i t y .  

S ince  in ou r  m e t h o d  t he  p e r c e n t a g e  f low in t i le  a n a s t o -  
moses  is c a l c u l a t e d  b y  n o t i n g  t h e  d i f f e rence  in t h e  ac t i -  
v i t y  of t h e  s p h e r e s  i n j e c t e d  w i t h  t h o s e  r e t a i n e d  in  t h e  
lungs ,  a c c u r a t e  k n o w l e d g e  of t i le  e x a c t  a m o u n t  i n j e c t e d  
is of p r i m a r y  i m p o r t a n c e .  I n  o rde r  to  assess  t h e  a c c u r a c y  
a n d  t he  degree  of v a r i a t i o n  in ou r  t e c h n i q u e  t h e  fo l lowing  
e x p e r i m e n t s  were  c a r r i e d  o u t :  

x H. EMM~nNE66ER, A. HORLIMANN, and K. BucilE~, Helv. 
physiol. Acta 9, 224 (1951). 


