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Also adenos in t r i phospha t a se  (ATP-ase)  has  no impor -  
tance for t h e  gtycolysis  of  t h e  e x t r a c t e d  e m b r y o n i c  
tissue. Though  m o s t  of th is  enzymes ,  as MEYERIIOF and  
WILSO~ a f f i rmed  ~, is t r ans fe r red  to  t he  so lu t ion  used for 
the ext rac t ion ,  a p a r t  of i t  r emains  in t he  t issue and,  
in contrast  to  t h e  one t r ans fe r red  to  t he  e x t r a c t  *, is 
strongly i nh ib i t ed  by  to luene ,  sod ium azide,  d igi tonin ,  
not so s t rong ly  by  oc ty l  a lcohol  (Table  I I I ) ,  t hus  r ema in -  
ing an analogous  i n h i b i t i o n  of t he  e n z y m e  of homo-  
genates of t u m o r a l  t issue (MEYERHOF and  WILSON) 3. 

Table H I  
Inhibition of the ATP-ase of the embryo with toluene, oetyl alcohol, 
sodium azide, and digitonin, after the extraction. Reaction mixture: 
50 mg embryonic tissue after the extraction; 0.6 ml, 0.5 tool diethyl- 
barbiturate PH 7-4; 0.~2 ml, 0.04 tool CaCI~; 0'6 ml, 0.013 tool ATP 

PH 7-4 and 0.8 ml H~O. 

Concen- Inorganic P Inhibition 
Inhibitory substances tration splitt off % 

Toluene 
Octyl alcohol . . . 
Natrium azide . . . 
Digitonin 

D 

saturated 
saturated 

0.2 % 
0.12% 

39"4 
9'4 

26.2 
16.9 
16.9 

76 
33 
57 
57 

The A T P - a s e  inh ib i t ion  p r o v o k e d  by  the  above  
mentioned na rco t i ca  does no t  p rovoke  glycolysis .  On 
the contrary,  as one  of  us could  p rev ious ly  observe  (CA- 
FIERO*) in t h e  brain ,  a comple t e  abo l i t ion  of t he  glycolysis  
is induced by  to luene  and  oc ty l  alcohol ,  pa r t i a l  abo l i t ion  
by digitonin : sod ium azide  has  no act ion.  

Similar to  ATP-ase ,  t he  pherase  hexok inase  seems to 
be impor tan t  for a s a t i s f ac to ry  d e v e l o p m e n t  of t he  
phosphorylating glycolysis  in t he  t i s sue  h o m o g e n a t e s  ~. 
Addition of hexok inase  to  t he  e x p e r i m e n t a l  s y s t e m  
employed b o t h  in p~esence and  absence  of  D P N ,  A T P ,  
HDP, does n o t  m o d i f y  a t  all  t he  speed of t h e  process.  

Therefore i t  appea r s  t h a t  7-8  days  o ld  ch icken  em-  
bryos, a f te r  r e p e a t e d  e x t r a c t i o n  w i t h  R i n g e r ' s  solut ion,  
form lact ic  acid  f rom glucose, fol lowing a rou t e  which  is 
different f rom the  one of  the  phosphory l a t i on  cycle  or  
for which, a t  least ,  i t  is imposs ib le  to  acknowledge  the  
reactions of t h a t  cycle.  As  poss ib ly  t he  non -phospho ry -  
lating glycolysis  of  t he  e x t r a c t e d  e m b r y o n i c  t i ssue  
depends on ly  on t h e  d i f f i cu l ty  of  e q u i l i b r i u m  a m o n g  the  
cellular enzymes  p r o v o k e d  b y  t h e  ex t r ac t i on ,  we c a n n o t  
affirm t h a t  in t he  h e a l t h y  e m b r y o  a n o n - p h o s p h o r y -  
lating rou te  Of t he  glycolysis  is a c c o m p a n i e d  b y  the  
phosphorylat ing one. 

E x p e r i m e n t a l . - 7 - 8  d a y  old embryos ,  o b t a i n e d  by  the  
incubation of eggs of  Leghorn  hens  in an  e lec t r ic  incu-  
bator, were qu i ck ly  i so la ted  f r o m  t h e i r  annexes  and  
reduced in an  fine e x t r a c t  in a m o r t a r  to  0°C.  Shor t ly  
afterward an e x t r a c t  was ob t a ined  w i t h  the  add i t i on  
of 5 par ts  of R inge r ' s  so lu t ion  cooled to  0°C, s t i r r ing  
continually for 20 rain,, each  t i m e  t h e n  cen t r i fug ing  and  
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d e c a n t i n g  the  solut ion.  E q u a l  a m o u n t s  of  t he  ex t r ac t s  
were  q u i c k l y  we ighed  and  p laced  in large  conica l  Bar -  
c r o f t - W a r b u r g  flask, suppl ied  w i t h  a l a t e r a l  d iver t i -  
cu lum.  5 ml  of R inge r ' s  solut ion wi th  the  add i t i on  of 
0'03 mol  N a H C O  3 and e v e n t u a l l y  of the  t e s t i ng  sub-  
s t ra tes  were  added.  The  reac t ion  mix tu re s  were  sa tu-  
r a t ed  dur ing  15 rain. w i t h  a N~ cur ren t ,  con t a in ing  5 % 
CO, and  p u t  in a t h e r m o s t a t  a t  37~C dur ing  3 hours .  
T h e  pH of t he  r eac t ion  m i x t u r e  was 7.4--7.5.  T h e  
d e t e r m i n a t i o n s  of lac t ic  acid were  ob t a ined  using m e t h o d  
and  a p p a r a t u s  of  LmB and  ZACHI~RL 1 a f t e r  depro te in -  
i sa t ion  of the  samples  accord ing  to FOLIN and  W u  and 
a f te r  r e m o v a l  of glycides by  the  cup roca l c ium prec ip i ta -  
t ion.  The  a c t i v i t y  of t he  A T P - a s e  was d e t e r m i n e d  ac- 
cord ing  to  D u  BOlS and  POTTER% 

D P N  was a p r o d u c t  of N u t r i t i o n a l  Biochem.  Co. and  
A T P  of S i g m a  Chem. Co. H e x o k i n a s e  was p r epa red  ac- 
co rd ing  to  MEYERttOF'S m e t h o d  s. 

C. LENTI and  M. CAFIERO 

D e p a r t m e n t  of Bio logica l  Chemis t ry ,  U n i v e r s i t y  of 
T u r i n  (I taly) ,  A u g u s t  17, 1950. 

Z u s a m m e n ] a s s u n g  

I n  m i t  R inge r lSsung  e rha l t enen  E x t r a k t e n  aus 7 -8  
Tage  a l i en  H i i h n e r e m b r y o n e n  b i lde t  sich anae rob io t i sch  
aus Glukose  ]Y[ilchsXure, und  zwar  gleichgt i l t ig  ob D P N ,  
A T P  oder  H D P  v o r h a n d e n  ist  oder  n icht .  Diese R e a k -  
t ion  wi rd  d u t c h  To luo l  und  Ok ty l a lkoho l  v o l l s t ~ n d i g  
und  durch  D ig i ton in  te i lweise  g e h e m m t .  N a t r i u m a z i d  
ist  dagegen  ohne  W i r k u n g .  Beigef t ig te  H e x o k i n a s e  be- 
e inf luBt  den V o r g a n g  n ich t .  Die  AT]?-ase des ex t r a -  
h i e r t en  e m b r y o n a l e n  Gewebes  wird  du rch  Toluol ,  O k t y l -  
a lkohol ,  N a t r i u m a z i d  und  D!g i ton in  deu t l i ch  g e h e m m t .  
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Foamproduct ion of B loodserum and the 
Relation to its  Proteincontent  

B l o o d s e r u m  as a col loidal  p ro t e in so lu t i on  produces  
f o a m  unde r  ce r t a in  condi t ions .  T h e  a m o u n t  of f o a m  
depends  on the  a m o u n t  of  s e r u m  appl ied.  H o w e v e r ,  b y  
us ing  e q u a l  q u a n t i t i e s  of  serum,  f o a m p r o d u c t i o n  is in 
d i r ec t  r e la t ion  to  t he  p ro t e in  c o n t e n t  of t h e  blood.  I n  
o rder  to  w o r k  w i t h  a s t anda rd i zed  b u t  s imple  me thod ,  
t he  fo l lowing p rocedure  p r o v e d  t o  be  useful :  0.2 se rum 
d i lu ted  w i t h  5 cm ~ aqua desti l lata are  v igorous ly  shaken  
d u r i n g  20 seconds in a t e s t - t u b e  of 15 cm he igh t  and  
1.2 cm wid th .  T h e  size or  he igh t  of the  foam c o l u m n  is 
m e a s u r e d  a f t e r  i 0  and  20 minu tes .  The  t o t a l - p r o t e i n  
c o n t e n t  of t h e  s e rum was  d e t e r m i n e d  by  t h e  m e t h o d s  
of CONVAY and  of KJELDHAL. The  resul t s  are i l lus t r a t ed  
by  f igure 1. The  m e t h o d  al lows on ly  a rough  e s t i m a t i o n  
which,  for p rac t i ca l  purposes  p r o v e d  to  be suff icient .  
A n o r m a l  t o t a l - p r o t e i n  c o n t e n t  of  t he  b lood b e t w e e n  
6.5 and  8.0 g %  cor responds  to  a foam c o l u m n  of 2.2 to  
2.8 cm he ight ,  a f t e r  10 minu t e s  (in f igure 1). A hypo-  
p r o t e i n e m i a  of 4 %  or  less p roduces  a foam c o l u m n  of 
a b o u t  1.5 cm.  (I, a case of po r t a l  hype r t ens ion  w i t h  
to ta l -p ro te in ' .3 .6  g%.~ 'A h y p e r p r o t e i n e m i a  of 9 or  11 or  
more  g %  bui lds  a fo~m of 3.5 to  4.0 cm. ( I I I ,  a c a s e  of 
m u l t i p l e  m y e l o m a ,  t o t a l -p ro t e in  12 g%.)  
' I n  order  to d e t e r m i n e  the  role which  the  three  d i f ferent  

p ro t e in  cons t i t uen t s  p l a y  in f o a m  produc t ion ,  exper i -  
m e n t s  were  ca r r i ed  ou t  w i th  f ibr inogen,  w i th  globul ins ,  
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w i t h  a l b u m i n  a n d  w i t h  m i x t u r e s  of t h e  t h ree .  F i b r i n o g e n  
h a r d l y  p r o d u c e s  a n y  foam.  G l o b u l i n s  b u i l d  a good f o a m  
c o l u m n  b u t  t h e y  do  n o t  r e a c h  t h e  a l b u m i n  resu l t s .  
A l b u m i n  is t h e  m a i n  f a c t o r  in  foam bu i ld ing .  M i x t u r e s  
of t h e  a l b u m i n  a n d  g lobu l in  y ie ld  m o r e  f o a m  t h a n  t h e  
c o l u m n  e q u i v a l e n t s  of e a c h  of t h e s e  p r o t e i n s  s e p a r a t e l y .  
S ince  f i b r i n o g e n  is of  no  i m p o r t a n c e ,  t h e  t e s t  c a n  a n d  
s h o u l d  b e  m a d e  w i t h  s e r u m  a n d  n o t  w i t h  p l a sma .  

T w o  m o r e  f ac t s  cou ld  be  o b s e r v e d :  (1) Q u i c k  a n d  
s h o r t  h e a t i n g  t o  1 0 0 ° C  before  s h a k i n g  inc reases  t h e  
f o a m - p r o d u c t i o n  d o u b l e  or  e v e n  t h r e e f o l d .  T h e  t e s t -  
t u b e s  a re  p h o t o g r a p h e d  b y  pa i rs ,  t h o s e  t u b e s  w i t h  t h e  
h i g h e r  f o a m  level  d e m o n s t r a t i n g  t h e  h e a t i n g  effect .  

(2) T h o u g h  t h e  f o a m  c o l u m n  s h r i n k s  to  a v e r y  sma l l  
r ing  a f t e r  s t a n d i n g  for  a b o u t  t w o  hours ,  t h e  p h e n o m e n o n  
of f o a m  p r o d u c t i o n  c a n  be  q u a n t i t a t i v e l y  r e p r o d u c e d  
b y  r e n e w e d  s h a k i n g  a n d  i t  c an  be  r e p e a t e d  seve ra l  t imes .  

Fig. 1. 

T h e r e  is one  e x c e p t i o n  to  t h e  ru le  of t h e  r e l a t i o n  be-  
t w e e n  f o a m  a m o u n t  a n d  t h e  q u a n t i t y  of s e r u m  t o t a l -  
p ro t e in .  I t  was  to  be  e x p e c t e d  t h a t  la rge  a m o u n t s  of 
l ip ids  as h i g h l y  s u r f a c e - t e n s i o n - a c t i v e  m a t e r i a l  d i m i n i s h  
f o a m  p r o d u c t i o n .  Va lues  a b o v e  500 r a g %  cho le s t e ro l  in  
t h e  s e r u m  m a k e  t h e  size of t h e  foam c o l u m n  sma l l e r  
t h a n  t h e  a c t u a l  a m o u n t  of s e r u m  t o t a l - p r o t e i n  wou ld  
y ie ld .  S e r u m  of a d i a b e t i c  p a t i e n t  was  s h a k e n  in  t h e  
d e s c r i b e d  m a n n e r ,  be fo re  a n d  a f t e r  a f a t  mea l .  T h e  
f o a m  c o l u m n  of  t h e  s e c o n d  s p e c i m e n  was  a b o u t  0-5 c m  
less h i g h  due  t o  t h e  p r e s e n c e  of 5 5 0 m g  % t o t a l  cho l e s t e ro l  
S e r u m  of a p a t i e n t  w i t h  a n e p h r o t i c  s y n d r o m ,  w h e r e  
t h e  t o t a l  cho l e s t e ro l  of t h e  s e r u m  was  1000 m g %  a n d  
t o t a l - p r o t e i n  6-0 g % ,  h a d  a f o a m  c o l u m n  of o n l y  1.0 c m  
a n d  n o t  2-0 or  2.2 c m  as i t  s h o u l d  b e  e x p e c t e d  a t  t h i s  
p r o t e i n  level .  

Thus ,  a c t u a l  l i p e m i a  or  v e r y  h i g h  c h o l e s t e r i n e m i a  
fo rb id  t h e  a p p l i c a t i o n  of t h i s  t e s t .  

O t h e r w i s e  t h i s  f o a m  t e s t  seems  s u i t a b l e  as a q u i c k  
e s t i m a t i o n  m e t h o d  (no t  d e t e r m i n a t i o n )  for  t o t a l - p r o t e i n  
in  t h e  s e rum.  

De ta i l s  of t h e  t e c h n i q u e  a n d  i ts  r e su l t s  will be  pub l i shed .  
J .  KLEEBERG 

Medica l  D i v i s i o n  A R o t h s c h i l d - H a d a s s a h - U n i v e r s i t y  
H o s p i t a l ,  J e r u s a l e m  (Israel) ,  N o v e m b e r  10, 1950. 

Zusammenlassung 
W e n n  ]31utserum als  e ine  ko l lo ida le  EiweiB15sung mit 

A qua dest. kr i i f t ig  g e s c h i i t t e l t  wird ,  d a n n  b i l d e t  sich 
S c h a u m .  D e r  S c h a u m  w i r d  h a u p t s i i c h l i c h  v o m  Albumin 
geb i lde t .  E s  b e s t e h t  in  g r o b e r  A n n ~ i h e r u n g  e ine  direkte 
B e z i e h u n g  zwi schen  E iwe i t3mengen  u n d  Schaumh6he .  
D e s h a l b  k a n n  m a n  diese  e i n f a c h e  M e t h o d e  zu r  raschen 
S c h i i t z u n g  des  G es amt e i w e i Bes  i m  S e r u m  b e n u t z e n .  

C o m p o r t a m e n t o  de l I 'azo to  n o n  p r o t e i c o  ( A . N . P . )  

del  s a n g u e  e de i  t e s su t i  n e l l ' a v i t a m i n o s i  B 1 

G e n e r a l m e n t e  n o n  si a m m e t t o n o  d i r e t t i  r a p p o r t i  tra 
t i a m i n a  e m e t a b o l i s m o  p ro t e i co  e s econdo  q u a l c h e  ricer- 
c a t o r e  r i s u l t e r e b b e  a n c h e  d i m o s t r a t o  c h e l a  t i a m i n a  non 
deve  co n s i d e r a r s i  come  u n  f a t t o r e  essenz ia le  p e r  il meta- 
b o l i s m o  p ro t id i co .  I n f a t t i  s e co n d o  DANN 1 r a t t i  che  rice- 
v o n o  u n a  d i e t a  s i n t e t i c a  c o n t e n e n t e  80°.0 di caseina 
p u r i f i c a t a  p o s s o n o  essere  m a n t e n u t i  p e r  o l t re  u n  ann0 
s e n z a  t i a m i n a .  T u t t a v i a  n o n  m a n c a n o  r i ce rche  tendent i  
a d i m o s t r a r e  c h e l a  t i a m i n a  d i r e t t a m e n t e  o indiret ta-  
m e n t e  ~ c o n n e s s a  con  il m e t a b o l i s m o  p ro t id i co .  Prima 
di ogni  a l t r o  i r i s u l t a t i  di  LAVROFF e JARUSSOVA 2, i quali 
con  r i c e r che  di  b i l anc io  a z o t a t o  sul  p icc ione  t e n u t o  a 
d i g i u n o  p ro t e i co  ( reg ime  a ba se  di  amido) ,  o s s e r v a n o  che 
m e n t r e  in  a s s e n z a  di  t i a m i n a  il c a t a b o t i s m o  azo ta to  
m o l t o  i n t e n s o  (b i l anc io  a z o t a t o  f o r t e m e n t e  nega t ivo) ,  in 
p r e s e n z a  di  t i a m i n a  invece  esso @ pifl r i d o t t o ,  l 'elimina- 
z ione  d e l l ' N  si s t a b i l i z z a  e Ia s o p r a v v i v e n z a  del l 'animale  

p r o l u n g a t a .  S e c o n d o  i s u d d e t t i  au t o r i ,  l a  t i a m i n a  per- 
m e t t e  a l l ' o r g a n i s m o  di  u t i l i zza re  le s o s t a n z e  t e r n a r i e  ec0- 
n o m i z z a n d o  p r o t e i n e  e s t a b i l e n d o  il l ive l lo  de l l a  distru- 
z ione  p r o t e i c a  a u n  va lo re  pifl basso .  L ' a l t e r a t o  meta- 
b o l i s m o  pro te ico ,  s e c o n d o  q u e s t e  v e d u t e ,  d ipenderebbe  
d a l l ' i m p o s s i b i l i t k  d e l l ' o r g a n i s m o  b e r i b e r i c o  di  utilizzare 
gli i d r a t i  di ca rbon io .  

Che il b i l anc io  a z o t a t o  d i v e n t i  p r o g r e s s i v a m e n t e  nega- 
t i v o  col p r o c e d e r e  d e l l ' a v i t a m i n o s i  8 u n  f a t t o  assodat0 
d a  t e m p o :  solo c h e l a  m a g g i o r  p a r t e  degl i  a u t o r i  attri- 
bu i sce  q u e s t o  c o m p o r t a m e n t o  al lo  s t a t o  d ' i n a n i z i o n e  cui 
v a n n o  i n c o n t r o  gli  a n i m a l i  in  a v i t a m i n o s i .  

D a  r i ce rche  sul  b i l anc io  a z o t a t o  in  r a t t i  in  avi taminosi  
B 1 e segu i t e  in  q u e s t o  I s t i t u t o  d a  OTTELLI 3 e d a  DE CAR04 
r i s u l t a  che  il b i l anc io  a z o t a t o  p u 6  d i v e n t a r e  negativ0 
n e l l ' a v i t a m i n o s i  B 1 a n c h e  i n d i p e n d e n t e m e n t e  da l lo  star0 
di i nan i z ione ,  

I no l t r e ,  p e r  q u a n t o  r i g u a r d a  l ' e sc rez ione  u r i n a r i a  az0- 
t a r a ,  ~ i m p o r t a n t e  co n s i d e r a r e ,  in  r e l az ione  a d  u n a  even- 
t u a l e  r i d o t t a  u t i l i zzaz ione  p ro t id i ca ,  che  il r a p p o r t o  dell'N 
ure ico  a l l ' N  t o t a l e  @ a b b a s s a t o  (KRITZMANNS). 

U n  i n t e r e s s a n t e  g r u p p o  di  l a v o r i  di  BRAUNSTEIN e 
KRITZMANN si r i fer isce al le  a l t e r a z i o n i  de l la  t r a n s a m m i n a -  
zione,  che  e s p r i m e r e b b e  u n a  p a r t i c o l a r e  insu f f i c i enza  del 
m e t a b o l i s m o  i n t e r m e d i o .  

Q u e s t i  a u t o r i  o s s e r v a n o  che  nei  t e s s u t i  (muscolo,  le- 
ga to ,  cervel lo ,  rene)  dei r a t t i  in  a v i t a m i n o s i  B1, incubat i  
con  ac ido  l - g l u t a m m i c o  e p i ruv ico ,  il t r a s f e r i m e n t o  del 
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