
VOL. 2 ~  ( I q 5 7 )  SHORT co.~L~tuxtc \ ~ i o x s  (~47 

"1".\ I~I.I,L\ 1" 11 

I.;Ft:ET l ie  I.'..\CII)E FOI.I~I'I:; (OU l ie  LA VIIAMINI.~ |{12) 1,2N PRI:;SENCE Ill-;Y; (.jU~IRI.; B\NES DIgS 
ACIIll-;S NI_'CI.I{;IQUES SL'R L'INCORPORAT1ON 1)|,; I.'..YIII";NINI£-~-It(" (IU I)E [[ll( . ' ( .)()Nit DANN I.I,TN 

.\CIIIEN RIHONUCI.~;IQUES DEN LI'.'k'I'RE% NON IRRAI)II;;EN El" IRICAI)II~;EN 

CtJllf)5 ,l*?l I ~1 

.-Ichvlh' ~pcciliqm~ mM • ,,.or 

Min . . . . . .  
d'incubation ad(,tlnc-A, i ~¢. 1t ' 'COO.\'~ 

non ~rradh: irradh: tTr~tdid non trradu l~'r, ldl~: trr:tdt : 
.- ac. lol. ac. l,d. . m . !,d. ac. lol. 

1 5 o.,";2 o.  14 o ' 5  7 
3¢7 O.,  2 5 . 1 3  5. z t~ 4.~).5 3 . o  7 .t-S I 
&o 21 .59  14.33 14.51 21 21 1,t.85 2 1 . 8 0  

12o 37.o- '  23 .92  24 .75  4o.,Sl 20.21 . to.S8 
1 8o 4 h, 7 I 3 2 .(),S 4~').0 2 

.\LEKSANDAR lh':d..\ nEVtd " 
L a b o r a t o i r e s  de . l lorp l ,  ologie a n i m M e  el de C h i m i e  b ioh ,g ique ,  
F a c u l t d  des  S c i e n c e s ,  Univers i t r :  l ibre de tCruxel les  (Helg ique)  

i b'. Hvlx.~tv."t's ET R.  H .  K.~,THAN, A r c h .  H i o c h e m .  H m p h y s . ,  53 (IO5.t) 2°5 .  
2 A. KV:L.XER, J .  t tac ler io l . ,  65 (1953)  25 z.  
a p .  A. S\VESSON t.:.r A. G.  (.;IESI-:, .]. ( 'e l l .  ( ' o m p .  l ' h y s i o l . ,  30  (195o)  369  . 
4 A. ]{ECAREVI(}, SOUS p re s se .  
s H .  ('HANTRENNF., H i o c h i m .  H , o p h y s . . ' I o t a ,  IO (t t)55) 4 t o .  
6 p,. . . \UR,\MS, A r c h .  t t ioche l l , . ,  3 ° (x95 t J  44- 
7 H.  CHAN'rRENXE, .4rch .  H i o c h c m .  H i o p h y s . ,  b5 ( t 950 )  4~4 • 
S S. SPIEGEI..MAN, H .  HAI.VORSON ET R.  t3EN-IsHAI, c lans  . q m i m ) . ' l c i d  . l l e l a b o l i s m  ( I , ' d i t o r s :  \V. ]9. 

M c E L R o Y  E r  B. (;LASS), B a l t i n m r e ,  T h e  J o h n s  H o p k i n s  l ' r e s s ,  1955. p. x24. 

R e o 1  le i j u i n ,  J957  

• A d r e s s e  p e r m a n e n t e  : l n s t i t u t  d e s  S c i e n c e s  nuch;aire.~" " B o r i s  K i d r i c " ,  l . a b o r a t o i r e  d e  l l io logie ,  
B e o g r a d ,  Y o u g o s l a v i e .  

Metabolism of L-gulonolactone in rats via pentose formation 
L-( ; l l lonolactol l (~  h a s  I)een s h o w l l  to  be  a p r e c u r s o r  <Jr l . - i t scorb ic  a c i d  in r a t s  l ,e .a a n d  t -  be  ex-  
t e n s i v e l y  o x i d i z e d  t o  ( 'O2  in r a t s  a n d  g u i n e a  p ig s  1. R e c e n t  s t u d i e s  h a v e  d e m o n s t r a t e d  a n  a c t i v e  
e n z y m e  s y s t e m  in r a t  k i d n e y  w h i c h  c a t a l y z e s  t h e  c o n v e r s i o n  of  L - g u l o n o l a c t o n e  t o  I . -xyhf lose  I. 
S i n c e  l n a l n n l a l i a n  t i s s u e s  pos se s s  t i le  e n z y n l e s  r e q u i r e d  for  t i le  c o n v e r s i o n  ot  L - x y h l l o s e  to  D- 
g lucose : "  s, t h e  f o l l o w i n g  s c h e m e  is s u g g e s t e d  fo r  t h e  m e t a b o l i s m  of  l . - g u l o n o l a c t ~ m e :  
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Two doub ly  labeled tracers,  L-gulonolactone-I-14C, -6-13C and  L-gulonolactone,  uniform-14C, 
-6-1sC * were admin i s t e red  to fas ted ra t s  a long wi th  unlabeled  D-glucose, and  the  incorpora t ion  
of each isotope into l iver g lycogen was measu red  (Table I). The  resu l t s  show m a r k e d  incorpora t ion  
of ca rbon  6 of L-gulonolactone into glycogen,  ave rag ing  28 ~ ,  compa red  to an  average  of a b o u t  
i % for ca rbon  i.  Appreciable  incorpora t ion  of un i fo rmly  labeled L-gulonolactone into glycogen,  
ave rag ing  18%,  also occurred.  These  resul ts  are in a g r e e m e n t  wi th  the  pos tu l a t ed  p a t h w a y  for 
the  me tabo l i sm of L-gulonolactone,  since carbon  i of L-gulonolactone would be lost as CO 2 and  
therefore  would be conver ted  to g lycogen to a cons iderably  lesser e x t e n t  t h a n  e i ther  carbon 6 
or ca rbons  2 to 6. In  addi t ion,  glycogen obta ined  in Exp t s .  I to 3 was degraded  9, and  it was found 
t h a t  62, 49 and  59 % of the  to ta l  13C in glucose was p resen t  in carbon 1 and  abou t  3 % in carbon 6. 
Th i s  is expected ,  s ince carbon  6 labeled L-gulonolactone would yield carbon I labeled n-xy lu lose  
which in t u rn  would be conver ted ,  via the  pentose  cycle, to D-glucose labeled in ca rbons  t and  3 
wi th  the  ma jo r  fract ion of isotope in carbon 18,1°. The  fate of carbon 6 of L-gulonolactonc is 
shown by as te r i sks  in the  pos tu la ted  pa t hway .  

T A B L E  I 

CONVERSION OF LABELED L-GULONOLACTONE TO LIVER GLYCOGEN IN FASTED RATS" 

E rpt. Labde.,f L-gubmolactone 14~ ° c°nt'ersi°nsC 

i i -14C, -6-13C i .6 29 
2 i -14C, -6-13C o.8i 24 
3 i -14C, -6-1aC 0.75 26 
4 uni formJ4C,  -6-13C ! 7 3 ° 
5 uniform-14C, -6-~zC 19 32 

" R a t s  were fas ted for 24 h and  sacrificed 3 h af ter  receiving 25 mg  doses of labeled c o m p o u n d  
by in t raper i tonea l  inject ion along with 6oo mg  g lucose / ioo  g body  weight  by s t o m a c h  tube.  

The  resul ts  of th is  s t u d y  rule ou t  convers ion of L-gulonolactone] to] g lycogen by reversal  of 
i ts b iosyn the t ic  p a t h w a y  11. According to th is  scheme the  carbon cha in  of L-gulonolactone would 
be t ransferred ,  in tac t ,  to D-glucose t h rough  D-glucuronolactone so t h a t  ca rbon  i of L-gulonolactone 
would become carbon 6 of D-glucose. F rom the  a m o u n t  of 14C in carbon  6 of D-glucose a f te r  
a d m i n i s t r a t i o n  of the  carbon  i labeled tracer,  it  was e s t ima t ed  t h a t  less t h a n  o.1%, of the  ad-  
min is te red  L-gulonolactone was  conver ted  to D-glucose by  th is  p a t h w a y .  

The  f indings of th is  s t u d y  furnish  evidence for the  me tabo l i sm of L-gulonolactone in ra t s  
via  pentose  format ion .  The  impor t ance  of such  reac t ions  in the  me tabo l i sm of D-glucose in vivo 
is now under  inves t iga t ion .  
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" Th i s  no t a t i on  indicates  t h a t  all six carbon  a t o m s  are  labeled un i fo rmly  wi th  x4C and  carbon 6 
is labeled specifically wi th  lzC. 


