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vico e a -che tog lu ta r i co  ~ con d iminuz ione  de l l ' a t t iv i tb .  
cocarbossilasica a. 

Ra t t i  atbini  deI peso med io  di g 250 erano t r a t t a t i  con 
allossana per  v i a  endoper i tonea le  (rag 150/kg) e sacri-  
ficati c i rca  10 giorni  dal  t r a t t a m e n t o ,  dop0  a v e r  con-  
trollato, a d ig iuno  da  12 h, i l  c o n t e n u t o  ema t i co  di 
glucosio 4, ac ido  p i ruv ico  e ~-che tog lu ta r icoL 

Negli  o rgan i  r a p i d a m e n t e  p re l eva t i  e messi  in b icch ie re  
contenente  H20  e ghiaccio,  si dosava  qu ind i  la g l u t a m -  
mico p i ruv ico  e la g l u t a m m i c o  ossa lace t ico  t r an saminas i  
(secondo il m e t o d o  desc r i t to  in una  p receden te  n o t a  *, e 
seguendo il decorso da  s in is t ra  verso  des t ra  del le  seguen t i  
reazioni: g l u t a m m i c o  + p i ruv ico  ~ e , -chetoglutar ico + 
atanina; a spa r t i co  + ~-che tog lu ta r ico  ~ ossa lace t ico  + 
glutammico) .  

I r i su l ta t i  si possono  cost r i a ssumere  : 

a) I due  che toac id i  t r a n s a m i n a b i l i  (p i ruvieo  e che to-  
glutarico) sono a u m e n t a t i  nel d iabe t ico  ( ra t to  no rma le :  
ac. p i ruv ico  m g  1,6%; ac. ~ -che tog lu ta r ico  mg  0 ,64%;  
ratto d iabe t ico :  ac. p i ruv ico  mg  2 ,7%;  ac. ~ -che tog lu ta -  
rico mg 0,95%).  I1 loro a u m e n t o  6 p roporz iona le  al- 
l ' intensit/t  de l l ' ipe rg l i cemia  e al g rado  di d iminuz ione  di 
cocarbossilasi. 

b) Anche  le t r a n s a m i n a s i  del l ega to  sono a u m e n t a t e  
e il loro a u m e n t o  ~ p roporz iona le  a que l lo  dei  due che to-  
acidi sui qua l i  si svo lge  la loro az ione  ( ra t to  n o r m a l e :  
g tu tammico p i ruv ico  t r ansaminas i  28 ,5 /d  di ae. p i ruv ieo  
scomparsi pe r  m g  peso secco;  g l u t a m m i e o  ossa lacet ico  
t ransaminas i  320 #1 di ac. ossa lace t ico  f o r m a t i  pe r  m g  
peso secco. R a t t o  d iabe t i co :  glut .  p i ruv ico  47,2/ ,1 di ac. 
piruvico scompars i  pe r  m g  tessu to  secco;  glut .  ossal- 
acetico 6 5 0 / A  di ae. ossa lacet ieo  fo rma t i  pe r  m g  tessu to  
secco). 

Per con t ro l l a re  se l ' a u m e n t o  del la  t r ansaminas i  possa 
interpretars i  c o m e  un  t e n t a t i v o  da  par te  de l l ' o rgan i smo  
di difendersi  da l la  m i n a c c i a  del l 'acidosi ,  ho t r a t t a t o  per  
5 giorni un lo t to  di r a t t i  d iabe t ic i  con f ru t toso  (g 1 pro  
kg per  v ia  endope r i tonea le ) :  a v e v o  p r e c e d e n t e m e n t e  
dimostra to  7 che  il f ru t toso  normal i zza  nello scorbu to  e 
migliora nel sogge t to  no rma le  l ' a t t i v i t h  cocarbossi lasica,  
migliorando pure  la u t i l izzaz ione  del glucoso, del piru-  
vato, del c h e t o g l u t a r a t o  e del l a t t a t o ;  inoltre,  come 
migliorava nel lo sco rbu to  l ' u t i l i zzaz ione  dei che toae id i  
a t t raverso la cocarbossi lasi ,  r i t o r n a v a  alla n o r m a  anche  
l ' aumen ta t a  a t t iv i tA degli  enz imi  t r a n s a m i n a n t i  i che to-  
acidi stessi. D ' a l t r a  pa r t e  anche  nel  d iabe te  al lossanico 
si ha normal i zzaz ione  del l 'a t t ivi t~,  cocarbossi las ica  
mediante sommin i s t r az ione  di f rut toso% 

Ne 6 r i su l t a to  che nel d i abe t e  allossanico, la sommin i -  
strazione di f ru t to so  no rma l i zza  sia la concen t raz ione  
dei due che toac id i  nel sangue,  sia la a t t i v i t~  t r ansamina -  
sica epatica.  

Questi  r i suI ta t i  depongono  a f avore  del la  ipotes i  
p recedentemente  da  me  I o r m u l a t a  e cio6 de l t ' i n t e rven to  
delle t r ansaminas i  nel  t e n t a t i v o  di p ro teggere  l ' o rgan i smo 
dallo s ta to  di e -che toac idos i ;  essi ino l t re  fanno assumere  
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a ta l l  enz imi  par t i co la re  i m p o r t a n z a  nel la  regolaz ione  
del l 'equi l ibr io  ac ido-base  de l l 'o rganismo.  

E. BARBIERI 

Istituto di Chimica Biologica dell' Universit~ di Padova,  
il 21 dicembre 1956. 

S u m m a r y  

P y r u v i c  and ~-ketoglu tar ic  acid  t r a n s a m i n a s e  is in-  
c reased  in ~-ketoacidosis  caused in gu inea  pigs  and  r a t s  
b y  cocarboxylase  def ic iency (av i taminos i s  C, a l l oxan  
diabetes) .  Fruc tose  admin i s t r a t i on  no t  on ly  no rmal i zes  
t h e  increased concen t r a t ion  of ke toac ids  and  the  de-  
c reased  cocarboxylase  ac t iv i ty ,  bu t  also the  increased  
a m o u n t  of t ransaminase .  I t  is suggested t h a t  in ~-keto-  
acidosis  f rom t ransaminab le  ke toac ids  t he  increased  
t r a n s a m i n a t i n g  ac t iv i ty  migh t  be subs t i t u t e  for re- 
duced cocarboxylase  ac t iv i ty .  

T h e  C o n v e r s i o n  of E t h a n o l a m i n e  i n t o  T a u r i n e  

The  c leavage  of S -aminoe thy lcys te ine  to c y s t e a m i n e  
by  the  r a t  has been suppor ted  by  the  de t ec t ion  of cys ta -  
mine  in t he  ur ine  of the  ra t  in jec ted  wi th  s y n t h e t i c  
a m i n o e t h y l c y s t e i n e  1. A l though  cyst ine,  w h e n  g iven  in 
large amoun t s ,  produces  an  excre t ion  of c y s t a m i n e  2, 
cys t e ine  in j ec ted  in t h e  same  m o l a r  q u a n t i t y  as a m i n o  
e thy l cys t e ine  did n o t  p roduce  a n y  apprec iab le  increase  
in non-cys t ine  disulf ide-sulfur  1. This  f inding ind ica tes  
t ha t ,  in t he  case of aminoe thy lcys te ine ,  t h e  c a r b o n  
ske le ton  of  the  recovered  cys t amine  is l ike ly  to  c o m e  
f rom the  a m i n o e t h y l  mo ie ty  of the  in jec ted  c o m p o u n d .  

The  biological  c leavage  of a m i n o e t h y l c y s t e i n e  to  
c y s t e a m i n e  canno t  be t aken  as evidence for the  occur -  
rence  of a t r ansu l fu ra t ive  react ion f rom eys te ine  to  
e t h a n o l a m i n e  unless aminoe thy lcys t e ine  is found  in 
biological  ma te r i a l  or  the  inves t iga t ion  wi th  labe l led  
c o m p o u n d s  gives an unequ ivoca l  answer. The  e n z y m a t i c  
c l eavage  of a n u m b e r  of th ioe thers  of cys te ine  was  in 
fact  found to t ake  place 3, a l though  the  reac t ion  does n o t  
appea r  to have  a n y  biological  significance.  

I n  o rder  to  tes t  t he  passage of the  ca rbon  of e thano l -  
amine  into  t h a t  of cys teamine ,  a mouse  was in jec ted  
wi th  C 14 label led e t h a n o l a m i n e  and  the  r a d i o a c t i v i t y  of 
the  ca rbon  of cys t ine  and  taur ine  e x t r a c t e d  f rom t h e  
an ima l  was ana lyzed .  Cys t amine  was also i so la ted  f r o m  
the  same  animal ,  b u t  t he  yield was v e r y  poor  and  t h e  
s ample  was no t  su i tab le  for analysis .  Neve r the l e s s  t h e  
c o m p a r a t i v e  analysis  of cys t ine  and  t a u r i n e  e x t r a c t e d  
a f t e r  t he  in jec t ion  of e t h a n o l a m i n e  g a v e  t h e  des i red  in-  
fo rmat ion .  B o t h  cys t ine  and  c y s t e a m i n e  a re  c o n v e r t e d  
by  the  an ima l  in to  taur ine ,  and,  in t h e  case  of t he  passage  
of e t h a n o l a m i n e  in to  t au r ine  t h r o u g h  c y s t e a m i n e ,  t h e  
i sola ted  cys t ine  should  h a v e  g iven  a lower  specif ic  
a c t i v i t y  t h a n  taur ine .  

C x4 un i fo rmly  label led e t h a n o l a m i n e  was  o b t a i n e d  
accord ing  to t he  m e t h o d  of PILGERAM et alA, s t a r t i n g  
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f rom 0.5 mc  u n i f o r n f i y  l abe l l ed  c o m m e r c i a l  e t h y l e n e  
ox ide  (Trace r l ab ) .  A t o t a l  of 0.67 m M  of C 14 e t h a n o l -  
amine ,  w i t h  5.2 × 10~ c / r a in / r aM was  i n j e c t e d  in t h r e e  
p o r t i o n s  a t  24 h i n t e r v a l  i n to  a 20 g mouse .  T h e  a n i m a l  
was  t h e n  kil led,  t h e  sk in  r e m o v e d ,  a n d  h o m o g e n i z e d  in 
a W a r i n g  b l e n d o r  w i t h  70 ml  wa te r .  T h e  m i x t u r e  was  
bo i led  for  30 ra in  a n d  f i l te red .  T h e  f i l t r a t e  was  u sed  for  
t h e  i so l a t ion  of t a u r i n e  a n d  t h e  i n so lub l e  c o a g u l a t e  was  
used  for  t h e  e x t r a c t i o n  of c y s t i n e  a f t e r  h y d r o l y s i s  in  3 vol.  
6 N HC1. T a u r i n e  was  i so l a t ed  b y  a p r o c e d u r e  s i m i l a r  to  
t h a t  d e s c r i b e d  b y  V~RL'Z et aI. ~, u s i n g  50 m g  of car r ie r .  
T h e  f ina l  c r y s t a l l i n e  p r o d u c t  was  c h e c k e d  for  p u r i t y  b y  
c h r o m a t o g r a p h y  a n d  i t  w as  r ec r y s t a l l i z ed  6 t i m e s  f r o m  
w a t e r - e t h a n o l  t o  c o n s t a n t  r a d i o a c t i v i t y .  Cys t i ne  w as  
o b t a i n e d  b y  t h e  c u p r o u s  m e r c a p t i d e  p r e c i p i t a t i o n  a n d  
r ec rys t a l l i z ed  5 t i m e s  a t  t h e  i soe lec t r ic  p o i n t  to  c o n s t a n t  
r a d i o a c t i v i t y .  P u r i t y  was  c h e c k e d  b y  c h r o m a t o g r a p h y  
a n d  b y  t h e  SULLIVA~ me thod% R a d i o a c t i v i t y  was  meas -  
u r e d  a f t e r  c o n v e r s i o n  of t h e  c o m p o u n d s  to  BaCO 3 a n d  
c o r r e c t i n g  for  s e l f - abso rp t i on .  TheYesu l t s  a re  r e p o r t e d  in 
t h e  t ab le .  

Specific activity of injected ethanolamine and the extracted taurine 
and eystine 

t e[minlmM 
! 

Ethanolamine  . . . . . . . . .  ] 3-5 x 10 ? 
t Cystine . . . . . . . . . . . .  6-6 × i 0 '  1 Taurine . . . . . . . . . . . .  1.3 × 10 * 

I n s p e c t i o n  of t h e  t a b l e  s h o w s  t h a t  t h e  m o u s e  c o n v e r t -  
ed  a s m a l l  a m o u n t  of e t h a n o l a m i n e  i n t o  t a u r i n e  a n d  t h a t  
c y s t i n e  h a s  a h i g h e r  speci f ic  a c t i v i t y  t h a n  t a u r i n e .  T h i s  
f i n d i n g  ru les  o u t  t h e  pos s ib i l i t y  t h a t  t h e  t a u r i n e  p r o d u c -  
ed  c o m e s  d i r e c t l y  t h r o u g h :  e t h a n o l a m i n e  -~  c y s t e a m i n e  
-+  t a u r i n e ,  in  w h i c h  case  cys t ine ,  b e i n g  e x c l u d e d  f r o m  
t h e  p a t h ,  s h o u l d  n o t  h a v e  b e e n  labe l led .  T h e  r e s u l t s  
i n d i c a t e  t h a t  t h e  r o u t e  was  p r o b a b l y :  e t h a n o l a m i n e  -->- 
g lyc ine  --~ se r ine  --> c y s t a t h i o n i n e  --~ c y s t e i n e  ->- t a u r i n e .  
All  t h e  s t eps  of t h e  l a s t - m e n t i o n e d  r o u t e  h a v e  in  f ac t  
b e e n  f o u n d  to  be  of b io logica l  occu r r enc& .  

As a r e s u l t  of t h e  p r e s e n t  work ,  i t  m a y  be  c o n c l u d e d  
t h a t  t h e  t r a n s u l f u r a t i o n  of e t h a n o l a m i n e  is a p rocess  of 
s e c o n d a r y  i m p o r t a n c e ,  if i t  ex is t s  a t  all. T h u s  t h e  m e c h a -  
n i s m  of t h e  b i o s y n t h e s i s  of c y s t a m i n e  r e p r e s e n t s  a 
p r o b l e m  w h i c h  s t i l l  r equ i r e s  a so lu t ion .  

D. CAVALLINI, F. POCCHIARI, a n d  
L. TENTORI 

Insti tute o/ Biological Chemistry  o / the  University,  De- 
partments of Biochemis try  and Biology o/ the Isti tuto 
Superiore di SanitY,  Rome,  December 27, 1956. 

Riassunto 

L ' e t a n o l a m i n a  m a r c a t a  con  C 14 ~ t r a s f o r m a t a  nel  t o p e  
in  t a u r i n a  e c i s t ina .  L a  c i s t i n a  h a  u n a  a t t i v i t A  spec i f ica  
p ih  e l e v a t a  de l la  t a u r i n a .  Q u e s t a  c o n s t a t a z i o n e  i n d i c a  
c h e l a  t r a n s u l f u r a z i o n e  de l la  e t a n o l a m i n a  ne l  t o p e  6 u n  
processo  biologico di  s ca r sa  i m p o r t a n z a .  
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R a d i o a c t i v e  A m i n o  A c i d  I n c o r p o r a t i o n  i n t o  the 
R a t  P a n c r e a t i c  J u i c e  P r o t e i n s *  

I n  a p r e v i o u s  p a p e r  ~ r e su l t s  were  p r e s e n t e d  s t u d y i n g  
t h e  r a t e  of i n c o r p o r a t i o n  of g lyc ine-C ~4 i n t o  t he  rat  
p a n c r e a t i c  ju i ce  p ro t e in s .  T h e  d a t a  o b t a i n e d  suggest  
t h a t  t h e s e  p r o t e i n s  a re  b u i l t  u p  f r o m  b lood  a m i n o  acids 
a n d  n o t  f r o m . p r e e x i s t i n g  p l a s m a  p ro t e in s .  As o u r  results  
a r e  b a s e d  on  o b s e r v a t i o n s  p e r f o r m e d  o n l y  w i t h  glycine- 
C ~4, i t  is  de s i r ab l e  t o  e x t e n d  t h e m  t o  o t h e r  a m i n o  acids. 
I n  t h i s  p a p e r  we p r e s e n t  t h e  r e su l t s  o b t a i n e d  ut i l iz ing 
r a d i o a c t i v e  p h e n y l a l a n i n e ,  a l an ine ,  h i s t i d i n e  a n d  meth-  
ion ine  bes ides  g lycine .  
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Incorporation of radioactive amino acids into the rat  pancreatic 
proteins. Abscissa: Time after injection of radioactive amino acid. 

Each point is the average of three animals. 

Material  and methods. A d u l t  m a l e  W i s t a r  r a t s  weighing 
f rom 300 to  400 g were  u sed  t h r o u g h o u t .  I n  t h e  glycine 
e x p e r i m e n t  t h e  w e i g h t  of t h e  a n i m a l s  was  240 g. The 
a n e s t h e s i a ,  s t i m u l a t i o n  of p a n c r e a t i c  s e c r e t i o n  a n d  col- 
l ec t ion  of p a n c r e a t i c  ju ice  was  p e r f o r m e d  as already 
desc r ibed  2, E n d o v e n o u s  i n j e c t i o n  of 3 .3 / ,C  of t he  follow- 
ing a m i n o  ac ids  was  p e r f o r m e d  5 m i n  a f t e r  t h e  secretin- 
c a r b a m o y l c h o l i n e  s t i m u l u s :  DL-pheny la l an ine -3 -C  1., 
DL-a lan ine - l -C  x*, DL-his t id ine-2-C x4, g l y c i n e - l - C  14 and 
L - m e t h i o n i n e - S  ~.  T h r e e  r a t s  were  i n j e c t e d  w i t h  each 
of t h e  a m i n o  acids.  5/ ,1 s a m p l e s  of p a n c r e a t i c  j u i ce  were 
co l lec ted  e v e r y  20 m i n  d u r i n g  t h e  f i r s t  2 h a n d  e v e r y  half 
h o u r  for  t h e  n e x t  4 h. These  s a m p l e s  were  s p r e a d  on 
s t a in l e s s  s tee l  p l a n c h e t s  a n d  t h e i r  r a d i o a c t i v i t y  measured 
w i t h  a t h i n  mica  w i n d o w  Geiger-Mfi l le r  c o u n t e r  (TGC-2 
of T r a c e r l a b ) .  U n d e r  t h e s e  c o n d i t i o n s  n o  se l fabsorpt ion  
is o b s e r v e d .  T h e  p r o t e i n  c o n t e n t  of e a c h  p l a n c h e t  was 
d e t e r m i n e d  b y  t h e  m e t h o d  d e s c r i b e d  b y  LowRY et al. 3. 

* Aided partially by grants from the 'Conselho National de 
Pesquisas' and 'Deutsche Forschungsgemeinschaft'. 
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