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TABLEAU TI

EFFET DE L'ACIDE FOLIQUE (OU DE LA VITAMINE [3,,) EN PRESENCE DES QUATRE BASES DES
ACIDES NUCLEIQUES SUR L'INCORPORATION DE L'ADENINE-8-HC oU pDE HHCOONa Daxs LEs
ACIDES RIBONUCLEIQUES DES LEVURES NON IRRADIEES ET IRRADIFES

- coups mn
Activited specifique .

mM - o1
Min N o y
d'incubation adenine-5-'4C H''COON@
non irradic . " trradié non irradic . E wrradi’
- ac. fol. irradic ac. fol. - ac. fol. irradu ac. fol.

15 0.82 o.14 0.57
30 0.22 5.13 5.16 4.95 3.07 4.81
00 21.39 14.33 14.51 21.21 14.85 21.86
120 37.02 23.92 24.75 40.81 2,21 40.88
1530 : 460.71 32.63 46.92
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Metabolism of L-gulonolactone in rats via pentose formation

L-Gulonolactone has been shown to be a precursor of L-ascorbic acid in rats’2.3 and to be ex-
tensively oxidized to CO, in rats and guinea pigs!. Recent studies have demonstrated an active
enzyme system in rat kidney which catalyzes the conversion of L-gulonolactone to L-xylulose!.
Since mammalian tissues possess the enzymes required for the conversion of L-xylulose to n-
glucose® ¥, the following scheme is suggested for the metabolism of L-gulonolactone:
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The present communication reports evidence for the conversion of L-gulonolactone to n-glucose

i viro via this pathway in rats.
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Two doubly labeled tracers, L-gulonolactone-1-14C, -6-13C and L-gulonolactone, uniform-1C,
-6-13C* were administered to fasted rats along with unlabeled p-glucose, and the incorporation
of each isotope into liver glycogen was measured (Table I). The results show marked incorporation
of carbon 6 of L-gulonolactone into glycogen, averaging 289%,, compared to an average of about
19, for carbon 1. Appreciable incorporation of uniformly labeled L-gulonolactone into glycogen,
averaging 189%,, also occurred. These results are in agreement with the postulated pathway for
the metabolism of L-gulonolactone, since carbon 1 of L-gulonolactone would be lost as CO, and
therefore would be converted to glycogen to a considerably lesser extent than either carbon 6
or carbons 2 to 6. In addition, glycogen obtained in Expts. 1 to 3 was degraded®, and it was found
that 62, 49 and 59 % of the total 13C in glucose was present in carbon 1 and about 3% in carbon 6.
This is expected, since carbon 6 labeled L-gulonolactone would yield carbon 1 labeled p-xylulose
which in turn would be converted, via the pentose cycle, to D-glucose labeled in carbons t and 3
with the major fraction of isotope in carbon 18.1%. The fate of carbon 6 of L-gulonolactone is
shown by asterisks in the postulated pathway.

TABLE 1

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

0, 1, N
Expt. Labeled L-gulonolactone “(;/" conversion

IIC
I 1-13C, -6-13C 1.6 29
2 1-14C, -6-13C 0.81 24
3 1-14C, -6-13C 0.75 26
4 uniform-14¢, -6-13C 17 30
5 uniform-14C, -6-13C 19 32

" Rats were fasted for 24 h and sacrificed 3 h after receiving 25 mg doses of labeled compound
by intraperitoneal injection along with 600 mg glucose/100 g body weight by stomach tube.

The results of this study rule out conversion of L-gulonolactone] to] glycogen by reversal of
its biosynthetic pathway!!. According to this scheme the carbon chain of L-gulonolactone would
be transferred, intact, to b-glucose through p-glucuronolactone so that carbon 1 of L-gulonolactone
would become carbon 6 of p-glucose. From the amount of MC in carbon 6 of p-glucose after
administration of the carbon 1 labeled tracer, it was estimated that less than 0.1 9% of the ad-
ministered L-gulonolactone was converted to pD-glucose by this pathway.

The findings of this study furnish evidence for the metabolism of L-gulonolactone in rats
via pentose formation. The importance of such reactions in the metabolism of D-glucose in vivo
is now under investigation.
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* This notation indicates that all six carbon atoms are labeled uniformly with #C and carbon 6
is labeled specifically with 13C.



