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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 .  

1 F. LIPMANN, Adv. Enzymol. 6, 231 (1946). - E. SHAmRO and 
E. WERTttEIMER, Nature 156, 690 (1945). 

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 -  

1 M. CLARA, Die arterio-ven6sen A naslamosen (J. A. Barth, Leipzig, 
1939). - H. V. HAYEK, Z. Anat. 119, 221 (t943). - A. H/JRLIMANN, 
Arch. int. Pharmacodyn. 80, 99 (1949). - K. PRINZMETAL, E. M. 
0RmTZ, Jr., B. SIMKItCS, and H. C. BnnCMASn, Amer. J. Physiol. 
152, 48 (1948). - H. RAHN, R. C, STROUD, and C. E. ToBit~, Proc. 
Soc. exp, Biol. Med. 80, 239 (1952). 

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). 



218 Br~ves communications - Brcvi comunicazioni [EXPERIENTIA VoL. IX/6] 

A k n o w n  w e i g h t  of  sphe re s  were  p u t  i n t o  a sma l l  f l ask  
c o n t a i n i n g  a few glass  beads .  T h e  d i i u e n t  w as  a d d e d ,  
t h o r o u g h l y  m i x e d  a n d  t a k e n  u p  in  a syr inge .  T h i s  was  
t h e n  i n j e c t e d  i n t o  a c o u n t i n g  c h a m b e r  (glass a), T h e  
sy r inge  as wel l  as t h e  f l a sk  were  r i n s e d  w i t h  c h l o r o f o r m  
a n d  t h e  sphe re s  t h u s  co l l ec ted  were  p u t  i n t o  a s econd  
cup  (glass b). T h e  r a d i o a c t i v i t y  of t h e  t w o  s p e c i m e n s  
was d e t e r m i n e d  s e p a r a t e l y .  T h e  s u m  of t h e  t w o  gave  
t he  t o t a l  a c t i v i t y  of t h e  spheres .  Converse ly ,  t h e  t o t a l  
a c t i v i t y  less t h e  a m o u n t  r e t a i n e d  in  t h e  sy r inge  a n d  t h e  
f l ask  m u s t  be  t h e  a m o u n t  i n j ec t ed .  T h e  re su l t s  of one  
s u c h  ser ies  of  e x p e r i m e n t s  o u t  of  m a n y  a re  g i v e n  in  
T a b l e  I .  T h e y  i n d i c a t e  t h a t  b y  e s t i m a t i n g  t h e  r e s idue  
t h e  a c t u a l  a m o u n t  i n j e c t e d  m a y  b e  o b t a i n e d  w i t h  a 
f l u c t u a t i o n  of o n l y  ± 2 % a n d  p r o v i d e s  a n  i n d e x  of  t h e  
degree  of  a c c u r a c y  o b t a i n a b l e  b y  t h i s  m e t h o d .  

Table II  
Activity in the lungs of rabbits after the injection of radioactive 

spheres (pa2) 

Rabbit No. Activity 
injected 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

14,000 
13,200 
14,300 
12,500 
12,800 
12,400 
17,000 
16,400 
15,600 
14,700 

Mean 
Standard  deviat ion 

Activity 
found in 
the lungs 

12,265 
11,158 
11,575 
10,425 
11,212 
10,788 
15,130 
13,978 
12,760 
12,658 

Difference which has 
passed through A-V 

anastomoses 

% of amount 
Absolute injected ,. 

i 
1735 i 12,4 
2042 i 15,5 
2725 i 19,1 
2075 16,6 
1588 12,4 
1612 1.3,0 
1870 ~ 11,0 
2422 ! 14,8 
2840 18,2 
2042 13,9 

14,7 
~: 2,7 

Results. T h e  e x p e r i m e n t s  were  c o n d u c t e d  on  t e n  
s p e c i m e n s  of e a c h  species.  T h e  a c t i v i t y  of t h e  s phe r e s  
i n j e c t e d  a n d  t h e  a m o u n t  r e t a i n e d  in t h e  l ungs  were  
d e t e r m i n e d  in e a c h  case  a n d  t h e  a c t i v i t y  pa s s i ng  t h r o u g h  
A - V  a n a s t o m o s e s  c a l c u l a t e d .  T h e  r e s u l t s  o b t a i n e d  in  
t h e  r a b b i t  e x p e r i m e n t s  a re  s u m m a r i s e d  in  T a b l e  I f .  

T h e  r e su l t s  for  t h e  o t h e r  species  we re  o b t a i n e d  in  a 
s im i l a r  m a n n e r .  T h e  f ina l  e v a l u a t i o n  is r e c o r d e d  in  
T a b l e  I I I .  

Table III  
The extent of arterio-venous anastomoses in various species of 

animals 

No. of 
experiments 

10 
10 
10 
10 

Species 

Rabbi t s  
Ra ts  
Guinea pigs 
Cats 

Percentage of spheres 
passing through 

A-V anastomoses 

14,7 =[:2,7 
23,7 :t: 3,8 
25,3 ~ 5,1 
34,5 ± 4,6 

Discussion. A n a l y s e s  of  ou r  e x p e r i m e n t a l  r e s u l t s  
i n d i c a t e  t he  ex i s t ence  of A - V  a n a s t o m o s e s  in  al l  t h e  
species  e x a m i n e d ,  as wel l  as v a r i a t i o n s  in  t h e  e x t e n t  of 
a n a s t o m o s e s  in t h e  d i f f e r en t  species.  I t  was  also o b s e r v e d  

t h a t  w i t h i n  a sma l l  r a n g e  of v a r i a t i o n  t h e  e x t e n t  of 
a n a s t o m o s e s  is c o m p a r a t i v e l y  c o n s t a n t  for  e a c h  species. 

As  t h e  v a l u e s  i n d i c a t e d  in  T a b l e  3 do  n o t  t a k e  into 
a c c o u n t  a n a s t o m o s e s  of a d i a m e t e r  be low 25 p, the 
a m o u n t  of b lood  b y - p a s s i n g  t h e  c a p i l l a r y  s y s t e m  may 
be  e v e n  g rea t e r .  

M. SIRSI ~ a n d  K.  BUCHER 

Department o] Pharmacology, University of Basle, 
Switzerland, January 24, 1953. 

Zushmmenfassung 

Bei  K a t z e n ,  K a n i n c h e n ,  M e e r s c h w e i n c h e n  u n d  Rat-  
t e n  w u r d e  u n t e r s u c h t ,  in  w e l c h e m  A u s m a s s  da s  PuI- 
m o n a l a r t e r i e n b l u t  n o r m a l e r w e i s e  d u r c h  ar ter io-venSse  
Kurzsch l i i s se  f l iesst .  

Be i  a l l en  g e n a n n t e n  T i e r a r t e n  w a r e n  Kurzsclfliisse 
n a c h w e i s b a r .  Sie f i ih ren  bei  K a t z e n  e t w a  35 % des  Mi- 
n u t e n v o l u m e n s  des  r e c h t e n  Herzens ,  be i  Meerschwein-  
c h e n  u n d  R a t t e n  e t w a  2 5 %  u n d  bei  I ~ a n i n c h e n  15%. 

1 Permanent Address: Pharmacology Laboratory, Biochemistry 
Dept. Indian Institute of Science, Bangalore, India. 

B e i t r a g  z u r  K e n n t n i s  d e s  m e n s c h l i c h e n  

L i n s e n e i w e i s s e s  

VVenig z a h l r e i c h  s ind  U n t e r s u c h u n g e n  d e r  Eiweiss- 
b a u s t e i n e  y o n  E i n z e t l i n s e n  b e i m  M e n s c h e n .  E r s t  die 
E i n f f i h r u n g  de r  m e h r d i m e n s i o n a l e n  P a p i e r c h r o m a t o -  
g r a p h i c  h a t  e ine  so lche  e r m 6 g l i c h t ,  i n d e m  MOORE unff 
STEIN 1 d iese lbe  a u c h ' f f i r  die q u a n t i t a t i v e  B e s t i m m u n g  
a u s g e b a u t  h a b e n .  A u f  diese  Weise  k o n n t e n  wir  ers tmal ig  
die g e t r e n n t e n  An te i l e  de r  R i n d e  u n d  des  K e r n e s  einer 
n o r m a l e n  m e n s c h l i c h e n  L inse  q u a n t i t a t i v  a n d  qua l i t a t iv  
au f  i h r e n  A m i n o s a u r e g e h a l t  h i n  u n t e r s u c h e n .  Das  Lin- 
sene iweiss  de r  m e n s c h l i c h e n  Linse ,  da s  30-40  % des Ge- 
s a m t g e w i c h t e s  a u s m a c h t ,  l~ss t  s ich  n a c h  den  Arbe i ten  
Yon MOERNER, J E s s  ~, KRAUSE 3, BLOCH u n d  SALIT ~, 
SCHAEFFER u n d  MURRAY 5, MERRIAM u n d  K I N S E Y  ~ 

u .a .m,  d u r c h  A u s s a l z e n  u n d  e l e k t r o p h o r e t i s c h  in  ver- 
s c h i e d e n e  F r a k t i o n e n  au f t e i t en .  

E i n e  A n a l y s e  de r  e i n z e l n e n  B a u s t e i n e  d iese r  Frak-  
t i o n e n  m i t t e l s  c h e m i s c h e r  u n d  m i k r o b i o l o g i s c h e r  Me- 
r h o d e  i s t  v e r e i n z e l t  d u r c h g e f i i h r t  w o r d e n .  Ff i r  unsere 
e i g e n e n  U n t e r s u c h u n g e n  h a b e n  wir  e ine  normale  
f r i sche  m e n s c h l i c h e  L inse  eines 4 3 j ~ h r i g e n  M a n n e s  in 
K e r n  u n d  R i n d e  a u f g e t r e n n t  u n d  die H y d r o l y s a t e  der 
b e i d e n  A n t e i l e  a u f  i h r e n  A m i n o s A u r e g e h a l t  qua l i t a t iv  
u n d  q u a n t i t a t i v  a n a l y s i e r t .  Ff i r  die zweid imens ionale  
C h r o m a t o g r a p h i c  de r  H y d r o l y s a t e  w u r d e  e r s t  aufstei- 
g e n d  e ine  M i s c h u n g  P r o p a n o l / W a s s e r  v e r w e n d e t  und 
a n s c h l i e s s e n d  a b s t e i g e n d  w a s s e r g e s ~ t t i g t e s  Pheno l .  Die 
e r s t e  S tu fe  de r  A n f g r b u n g  m i t  Moore-  u n d  Stein- 
R e a g e n s  e r fo lg t  g e s a m t h a f t  au f  d e m  P a p i e r ,  d ie  zweite 
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