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Ces exp6r iences  m o n t r e n t  qtte ht flu, ,~roph6nylalanine p e u t  s ' i n c o r p o r e r  d~v.,~ 
l 'h6moglobi ,~e  en  se s u b s t i t u a n t  p a r t l e l l e m e n t  k la phd~y la l an ine .  
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Preliminary Notes 

Formation of k-guionolactone from D-giucuronolactone with TPbi 
L-gulonic deh;,clrogenase 

I t  has  been  e s t a b l i s h e d  b y  seve ra l  w o r k e r s  t h a t  the  i m m e d i a t v  p r e c u r s o r  of L-;tscorbic 
ac id  in a n i m a l  t i ssue is l~gulon~htc:tcme a ~. H,Jwever ,  the  m e c h a n i s m  of f o r m a t i o n  
of t he  l ac tone  h a s  not  ye t  bccn  tq t tc ida tcd  c o m p l e t e l y .  R e c e n t l y ,  Y.\.',I.~.D.~. 3 d e m o n -  
s t r a t e d  the  e n z y m i c  f o r m a t i o n  of I.-gulonr>l:~¢t.f:z:t~ f rom L-gUlonaLe b y  t im rt'vers~; 
r e ac t i on  of l a e t o n a s e  I .  bu t  HI,;~s 6 sugges t ed  the  d i rec t  c o n v e r s i o n  of  D-g lucurono-  
l a c t o n e  to  L -gu tono !ac tone  w i t h o u t  a n y  c o n s i d e r a t k m  for the  ac t ion  of l ac tonase .  T h e  
p r e s e n t  p a p e r  desc r ibes  the  e n z y m i c  f o r m a t i o n  of L -gu lono lac tone  f rom o - g l u c u r o n o -  
l a c t o n e  b y  the  a c t i on  of T P N  gu ian ic  dehydr ,~genase  which  was  cons ide red  to o p e r a t e  
w i t h  D - g l u c u r o n a t C .  

T h e  s u p e r n a t a n t  f rac t ion  s f rom ra t  l iver  was  su bj ec ted to (N H~) 2SO ~ f r ac t i ona t i on  
{o.4o 0.50 sa tn . ) ,  d ia lysis ,  a n d  f r ac t i ona t i o n  on 1)E:ki'2-celtulose co lumn .  T h e  second  

. 'd>breviathms: TPN,  T|..x; i  l, ~,×idized and reduced trq~hc~spluq)vrMine nucleot ide:  DP.N~[, 
r e d u c e d  d i p h t > s p h o p y r i < l i n e  m n - l e l + t t d e :  I ) I" .AF; ,  t l i e th .vh tml l l ,+ ,~ t [Lv t ;  "l'ri.~, t r i s ( I l y d r t , x y m e t l L v l  ) -  
a l n i n + n l l e t h a n e .  
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f r a c t i o n  e l u t e d  w i th  0.02 3 f  Tr i s ,  p H  7.5, u s u a l l y  s h o w e d  a specif ic  a c t i v i t y  35o--500 
t i m e s  t h a t  of t h e  or ig ina l  e x t r a c t .  T h e  e n z y m e  c a t a l y z e d  t h e  r e d u c t i o n  of  D - g l u c u r o n o -  
l a e t o n e  as  wel l  as D - g l u c u r o n a t e  b y  T P N H  in sp i t e  of  t h e  c o m p l e t e  a b s e n c e  of the  
I a c t o n a s e .  D P N H  cou ld  no t  s u b s t i t u t e  fo r  T P N H .  S p o n t a n e o u s  d e g r a d a t i o n  of t h e  
] a c t o n e  to  i ts  ac id  c o u l d  be  n e g l e c t e d  u n d e r  t h e  c o n d i t i o n s  t e s t e d .  T h u s ,  t h e  d i r e c t  
c o n v e r s i o n  of  D - g l u c u r o n o l a c t o n e  t o  L - g u l o n o l a c t o n e  a p p e a r e d  r e o s o n a b l e ,  a n d  thi~ 
was  s u p p o r t e d  a l so  b y  t h e  fo l lowing  e v i d e n c e :  (i)  t h e  in i t ia l  v e l o c i t y  of r e a c t i o n  of 
the  l a c t o n e  was  g r e a t e r  t h a n  t h a t  of  t h e  ac id  in  concns ,  of  o v e r  L5 4 "  x o - " M  ; (~.) t he  
r a t i o  of the  a c t w i t y  of t h e  l a c t o n e  to  t h a t  of  t h e  ac id  was  c o n s t a n t l y  1.2 o v e r  e a c h  
s tep  of the  p u r i f i c a t i o n ;  (3) t h e  r a t i o  of  a c t i v i t y  to  t w o  s u b s t r a t e s  was  in g o o d  agree-  
m c n t  in each  e f f luen t  of  t h e  c h r o m a t o g r a p h y ,  (4) v a r i o u s  a n i m a l  o r g a n s  l a ck in g  
l a c t o n a s e  I a c t i v i t y  ~ were  f o u n d  to  be  a c t i v e  w i t h  o - g l u c u r o n o l a c t o n e a ;  (5) t h e  l a t t e r  
was  a c t i v e  as  s u b s t r a t e  of t h e  e n z y m e  in t h e  p r e s e n c e  of  p - c h l o r o m e r c u r i b e n z o a t e  
w h i c h  i nh ib i t s  t he  l a c t o n a s e  c o m p l e t e l y * . m :  a n d  (6) t h e  r e a c t i o n  p r o d u c t  f r o m  jo- 
g t u c m x m o l a c t o n e  was  iden t i f i ed  as L - g u l o n o l a c t o n e  b y  p a p e r  c h r o m a t o g r a p h y  w i t h  
t h r e e  so lven t  s y s t e m s ,  b y  p e r i o d a t e  c o n s u m p t i o n  a n d  b y  h y d r o x a m a t e  f o r m a t i o n  9. 
I 'he  e n z y m e  also c a t a l y z e d  t h e  r e d u c t i o n  of o t h e r  d e r i v a t i v e s  of v a r i o u s  sugars*  
(Tab l e  I) .  L o w e r  a ldomono .~accha r ides  c o u l d  also se rve  as  a s u b s t r a t e ,  b u t  h i g h e r  
sugars ,  b o t h  m o n o -  o r  p o l y s a c c h a r i d e s ,  were  i n a c t i v e .  T h i s  p a t t e r n  of  spec i f i c i ty  
c lose ly  r e s e m b l e s  t h a t  of a ldose  r e d u c t a s e  6 e x c e p t  for  t h e  i n a c t i v i t y  of  h i g h e r  sugars .  
T h e  r e d u c t i o n s  of 9 - g l u c u r o n o l a c t o n e  a n d  i~-glueosone w e r e  n o t  r eve r s ib l e .  

T h e  r e su l t s  show t h a t  L - g u l o n o h t c t o n e  m a y  be  f o r m e d  f r o m  l ~ - g l u c u r o n o l a c t o n e  
d i r e c t l y  b y  c o u p l i n g  wi th  T P N H ,  a n d  if t h e  l a t t e r  is p r e s e n t  in a n i m a l  t i s sue  the  
f o r m a t i o n  of  L - g u l o n o l a c t o n e  b y  d i r ec t  c o n v e r s i o n  m a y  be  m o r e  f a v o r a b l e  t i t an  
t he  s e c o n d a r y  l a c t o n i z a t i o n  4,-~. T h e  e f f e c t i v e n e s s  of D - g a l a c t u r o n i c  e s t e r  as s u b s t r a t e  
~ugge~tq t h e  f n r m a t i o n  of D - g a l a c t o n o l a c t o n e  if i t s  m e c h a n i s m  is t h e  s a m e  as in p l a n t  
s y s t e m  n .  F u r t h e r m o r e ,  g u l o n o l a c t o n e  d e h y d r o g e n a s O  ~, t h e  e n z y m e  w h i c h  c a t a l y z e s  
~he o x i d a t i o n  of g - g u l o n o l a c t o n e  to  L-ascorb ic  ac id ,  a n d  l a c t o n a s e  I :°. m ac t  o n  d e r i v a -  
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T h e  r e n c t i o n  m i x t u r e  c c m t a i n e d  p h o s p h a t e  h u l l e r ,  5 ° t~rnolos;  T P N  o r  TPNI~[ ,  o.  5 l l m o l e ;  s u b s t r a t e ,  
l o t t m o l e s ;  e n z y m e ,  3 o t t g . T o t a l  vo l . ,  3 . o r a l ;  p H ,  7.a.  I n c u b a t i o n  for  tc~ ra in  a t  3 7  ° . T h o  c h a n g e  

of  a b s o r b a n c y  a t  34 ° m / ,  w a s  d e t e r m i n e d .  

N|ltJsteale .4¢tb,tQ, ,~f :~ldr, tr~,gc A a i v i J y  of 
rt'd¢lclio*t t~ql3'dro~41"~attor~ 

1~- C,I u c u r o n a t e  o.  i 54 ~ , - G u l o n a t e  0 .033  
D-Glu¢  u r o n o - ~ , - l a c t  o n e  o.  182 L-GU tono-~- ' - lac tono o . o o  3 
E t h y l  D-gl u c u r o n a t e  o.  145 L - G a t a c t o n a t e  o. t 20 
D~Ga lac t  u r o n a t  e o. 194 I , - G a l a c t o n o - ~ M a c t o n e  0 .068  
.Methyl  b - ~ i a l a c t u r o n a f o  o, ~ b -  ] ) - O a l a c t o n a t e  o 
l ~ - . M a n n u r o n a t e  o. I s o  D-( ; , a lac t tmt~-y- lac t ,  mtt o 
D - ~ | a n n u  rono-~,- lactc ,nt :  ~. ~ ()2 t * - F r u c t o s e  o , o o  4 
n~-(lhlco.~one o. 1 78 G l y c e r o l  o . o 3 S  
i ) L - G l y c e r a l d e h y d e  0 .227  
( ; l y c o l a l d e h y d e  0 .052 

* T h i s  p r e p a r ; ~ t l o n  wa~ f ree  fr*)m e n z y m e s  w k i c h  c a t a l y z e  u r ( m i c  a c i d  i n t e r c ( ~ n v e r s i o n l ~ ,  1~. 
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rives of gatactose more easily than  on those of glucose. I t  seems probable, therefore, 
tha t  the mechanism of L-ascorbic acid biosynthesis in animal tissue is in ~ubstantial 
agreement  with tha t  found with pIant system ~. 
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I so lement  et  composi t ion en acides amines 
d'une substance gl¥copept id ique fortune par action de la pr~sure 

sur la cas~ine du lair  de va©he 

La cas6ine du lait de wmhe, soumise h Faction de ta prdsure ("rennin") ,  subit h pH 6.8 
une prot6olyse rapide  mais limit6e; il apparat t  dans le filtrat trichloracdtique des 
substances azot~,es sotubles, qui repr6sentent de i "~ 3.5 % de l 'azote de Ia cas6ine, 
selon les conditions de d6prot6inisation et, en particulier, scion la concentrat ion en 
acide triehtorac6tiqueL Des ~tudes pr61iminaires 2,3 ont  montr~ que la substance 
soluble dans l 'acide trichlorac~tiqt,c a zz % de concentrat ion finale ( "NPN-rz  %-)  
est de na ture  glycopeptidique, ne dialyse pas h travers "les membranes  de cellulose, 
eontient  moins de phosphore que la cas6ine de d6part,  aucun aeide amin~ aromat ique 
et renferme une partie non peptidique, clans laquelle on a trouv6 de la glucosamine, 
du galactose et de l 'acide neuraminique.  

Le "NPN-z2 %'" prove~mnt de la cas6i .rm enti6re et le "NPN-x2  %"  provenant  
de la cas6ine a de tait  de vache, apr~'.s dialyse pouss@, cont iennent  z3 % d'azote.  
Chacune de ces substances a 6t6 soamise h de~ essais de purification par passage sur 
colonne de r6sine @bangeur d'ions. 

Le " N P N - I 2  %'" do cas6ine a par passage snr Dowex 5o-X~, donne naissance 
h trois fractions principaies Au, Ha et C~, reptdsentant  respectivement 4* %, r4 % 
et 43 % du produit  de d6part  {Fig z). 

Le  "NPN-x2 %"  de c a n i n e  enti6re s~ comporte  d 'une  fagon analogue et ia 
ehrontatographie permet ~galement de repdrer trois fractions principales: A, B et C 
(40 %, TO 3/0. 50 %). 


