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The transformation of L-gulonolactone to ascorbic acid is catalyzed in the
rat by an enzyme located in the liver microsomes. (Kanfer, Burns and Ashwell,
1959). Chatterjee et al. (1959) presented evidence that the overall transfor-
mation involved an oxidative step in which 2-ketogulonolactone is formed, followed
by what is probably a spontaneous rearrangement to ascorbic acid. The enzyme is
inactive in the absence of O, but in this condition can be reactivated by methy-

lene blue or dichlorophenolindophenocl.

Results in Table I show that the oxidation of L-gulonolactone by a suspension
of liver microsomes from the rat or a soluble preparation obtained from those
microsomes was stimulated by the addition of H;0;. The determination of the pro-
duced ascorbic acid was carried out by a modification of the dinitrophenylhydrazin
procedure of Roe and Kuether (1943). In some cases the increase of synthesis of
ascorbic acid in the presence of cyanide (added to prevent the oxidation to dehydr
ascorbic acid) was corroborated by spectrophotometric studies in the U.V. region,
in which ascorbic acid has a band of absorption with peak at 265 mp. In other
cases, the rates of synthesis with and without H,0, were measured by spectro-
photometric determination at 331 mu of the complex between o-phenylenediamine and
dehydroascorbic acid (Chatterjee et al., 1959). Spectrofluorometric determination
of the phenylenediamine complex showed similar activation and fluorescence spectra

to that of synthetic dehydroascorbic acid.
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Kanfer et al. (1959) state that the activity of gulonolactone oxidase under
0, is twice as high as under air. The possibility was considered that the acti-

vation produced by H,0, was due to the release of O, by catalase activity; it was

TABLE I

;ffg_qt of H,0, on Ascorbic Acid Synthesis by Rat Liver Preparations

Addition Incub. Time Gas Phase Enzyme prep. Ascorbic Acid
pmoles minutes Synthesis.
umoles

None 60 Alr Solubilized prep.{(a) .055
H,0, Solubilized prep. (a) .386
H20, Heated sol. prep.

plus beef catalase(b) .001
None 60 Air Microsomal susp. «392
H0, 1.4 554
Hy0, 2.8 .681
Hy02 4.2 847
None 5 . Air Microsomal susp. 021
H20, 5 167
None 35 .068
None 60 .01
H30, 60 .380
None 120 o115
H20, 120 .390
None 15 Air Microsomal susp. 049
None 0, +140
None 0, (c) 163
HzUz Air . 1044
None 60 Air Microsomal susp. 14
None Vacuum .023
H30, Air 478
H20, Vacuum .178
None 60 Air Solubilized prep. (a) .035
NaCN 1 .026
H,0, .190
HaOz plus
NaCN 1 .150

a) Obtained according to Kitabchi et al., (1960).
b) 75 units of crystalline beef liver catalase (Worthington Biochemical Corp).
¢) Incubsted in a Warburg Apparatus.

W L-gulonolactone 2 ymoles; enzyme preparation .05 ml. of

microsomes (equivalent to 50 mg. total liver) or solubilized preparation con-
tsining 1.2 mg. proteiny Potassium phosphate buffer .1M pH 7.43 total volume,
1.0 ml. Unless otherwise specified H;O, concentration was 2.4 x 10 "M. Incu-

bation at 370C.
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found, however, that ascorbste synthesis with H,0, under air exceeded that obtain
by incubation under O, (without H;0,) whether shaken or stationary (Table I).

Attempts to determine whether there is a specific enzyme responsible for
the "peroxidase" effect separable from that responsible for the "oxidase" effect
were carried out by determining the relative activities in the presence or absence
of Hy0, for various preparations. Results showed that when these ratios were
determined under standard conditions (1 hour at 37°C) they varied from 1.5 to 7.0
However, these results are not considered conclusive since determinations of a
single preparation at different times of incubation (Table I) have shown greater
differences in ratio than those from any two different preparations so far
obtained, indicating that factors extraneous to the enzyme(s) itself may be
governing the changes in ratio. The determination of H,0, by the method of
Satterfield and Bonnell (1955) in the same mixture used for the ascorbic acid syn
thesis, showed that H;O, is destroyed at a rate many time faster than ascorbic
acid is produced and this may be the main factor which determines changes in ratio
of ascorbic acid produced in the presence or absence of added H,0,.

Hydrogen peroxide stimulates the synthesis of ascorbic acid under anaerobic
conditions (in vacuum or N;). When NaCN at a concentration of 1 x 1073y was added
only a partial inactivation of the synthesis of ascorbic acid was observed both
in the presence and absence of H;0. In most experiments the increase by sddition

of Hy0; has been greater in the presence of air than under anaerobic conditions.

TABLE 11

Ascorbic acid synthesis in the presence of H,O, by liver preparations from

rats fed tocopherol-free or tocopherol-sufficient diets

Addition to test No. Animals Nutritional State of Animals
Tocophercl-sufficient Tocopherol-deficient
umoles/g/2 hrs. pmoles/g/2 hrs.
None 2 5.30 0.88
Hz0, 2 15.4, 4.70

INCUBATION SYSTEM: 2 pmoles L-gulonolactone, O.05 mL. microsome suspension

iequivalent to 5U mg. totai iiver), phosphate buffer pH 7.4 to complete 1 ml.
Hydrogen peroxide (when added), 24 mmoles. Incubation time 2 hrs. T. 37°C.
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Gulonolactone oxidase was found by Kitabchi et al. (1959) to be inhibited in
preparations from rats deprived of tocopherol. Table II shows that when the syn-
thesis of ascorbic acid is carried out in systems activated with H;0,, the
preparations from the tocopherol deprived snimals had lower activities than the
preparation obtasined from liver of E-sufficient animals.

We are indebted to Drs. R.E. Trucco and A.E. Kitabchi for some of the enzyme
preparations used and to Dr. P.B. McCay for the vitamin E-deficient rats. This

work was supported by grants from the National Institutes of Health, U.S. Public
Health Service and from the Muscular Dystrophy Associations of America, Inc.
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