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Although several authors have implicated 3-hydroxy-
anthranilic acid (3-OHA) as an intermediate in tryptophan-
niacin pathway in animels (Kaplan, 1961), alternative path-
ways of metabolism of this compound have not been fully
explored. Madhusudanan Nair obtained an enzyme from spinach
leaves which could convert 3-0HA to cinnabarinic acid
(private communication). Viollier and Sullmann (1950)
reported the conversion of 3-O0OHA to an unidentified red
compound by rat liver homogenates. The present investi-
gation describes the identification of this produet as
cinnabarinic acid (2-amino-3-H-isophenoxazine-3-one-1,9-
diearboxylic acid). Cinnabarinic acid is known to occur in
nature along with cinnabarin isolated from the fungus
Polystictus sanguineus (Gripenberg et al., 1957; Gripenberg,
1958).

EXTER IMENTAL

Albino rats were killed and the liver was perfused
with 0,94 saline. The perfused liver was homogenized in a
Potter-Elvehjem homogenizer with thrice the volume of 0.9%

saline at 0-4°., The liver homogenate was centrifuged at 50xg
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for 2 min. The supernatant was centrifuged for 10 min. at
1000xg in the cold (0-4°). The muclear fraction thus
obtained (Schneider and Hogeboom, 1950) was washed twice
with 0.9% saline, again centrifuged and finally suspended
in thrice the volume of 0.9% saline. The nuclear fraction
was diluted in the ratio of 1:3 with 0.9% saline and used
as enzyme.

Protein was determined by the method of Lowry et al.
(1951). Cinnabarinic acid was determined by measuring the
optical density at 450 m in a Beckman DU spectrophotometer
after stopping the reaction with 2 ml. ethanol.

The velocity of the reaction was followed by measuring
the amount of cinnabarinic acid formed.

The reaction mixture (1 ml.) contained 0.1 M phosphate
buffer, pH 7.2 (0.5 ml.), 3-OHA (2 pmoles) and enzyme (600 pug.
protein). The reaction tubes were incubated at 37°.

Suitable controls were included.

Igolation of the rroduct of the reaction:- The reaction
mixture containing 20 ml. enzyme, 10 ml. 0.2 M phosphate

buffer (pH 7.2), 30 mg. of 3-OHA and water in a final volume
of 50 ml. was incubeted for 6 hrs. at 37°., The reaction
mixture was centrifuged at room temperature to remove the
nucleli and the supernatant was repeatedly extracted with
peroxide-free ether to remove 3-OHA., The traces of 3-OHA
8till remaining were removed by adjusting the pH to 6.5 and

extracting repeatedly with ether. The reaction mixture
which wag completely free from 3~0OHA was adjusted to pH 2.5

and extracted with peroxide-free ether, and taken to dryness
after shaking with anhydrous sodium sulphate. The residue
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was taken in pyridine and crystallized giving dark reddish

brown crystals,

RESULTS AND DISCUSSION

Identification of the enzymatic reaction product:-
The properties of the enzymatic reaction product were

compared with those of synthetic cinnabarinic acid obtained
from Prof. Butenandt.

Like cinnabarinic acid, the isolated product
decomposed above 300° without melting. Both cinnabarinic
acid and enzymatic product showed absorption maxima at 235,
430 and 450 mp in ethanol and these were identical with
those reported by Butenandt et al. (1957). Infrared spectra
of both synthetic cinnabarinic acid and enzymatic product
were identical. In collidine - 0.5 M KH2P04 (2:3) (organic
phase) both compounds moved with an Rf of 0.55 on a circular
Whatman No.1 filter paper.

Table I showa the effect of time on cinnabarinic
acid formation. An initial lag upto 30 min. was observed
followed by a steady increase upto 120 min.

TABLE I

Time course of formation of cimnabarinic aeid from 3-CHA
in the presence of rat liver nmuclei

Time in min. umoles of cinnabarinic aeid
formed/mg. protein

15 0.01
30 0.02
45 0.05
60 0.08
90 0.17
120 0.24
180 0.27
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Though there are several reports on the chemistry
and formation of compounds having an isophenoxazine chromo-
phore, the actual mechanism of the synthesis of isophenoxazine
nucleus is not known. Butenandt (1954, 1957) suggested that
xanthommatin and related pigments arise from 3-hydroxy-
kynurenine by oxidative condensation of 2 molecules in a
manner gimilar to the chemical oxidation. In analogy with
the above mechanism, as well as similar work on related
systems (Gutman et al., 1959; Nagasawa et al., 1959; Katz
and Weissbach, 1962), it may be suggested that quinoneimine
of 3-OHA is formed as an intermediate by dehydrogenation
which then condenses with another molecule of 3~-0HA to give
cinnabarinic acid. The initial lag in the formation of
cinnabarinic acid is consistent with this hypothesis. The

reaction may be represented as follows:

COOH
COOH COOH COOH COOH
NH, NH
——
OH (o)
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