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Effect of Pyridoxal on the Pyrazinoic Acid Oxidizing Enzyme Activity
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Abstract—When pyrazinamide is used in the treatment of tuberculosis, the measurement of
pyrazinoic acid which is an intermediate metabolite of pyrazinamide in body is required in order

to prevent its associated side-effects, especially that of hyperuricemia.
pyrazinoic acid metabolism were studied in this experiment.

Effects of vitamin Bg on
The activity of hepatic pyrazinoic

acid oxidizing enzyme in the presence of pyridoxal was powerfully inhibited, and the pattern was

competitive inhibition type.

Whereas, its enzyme activity was significantly increased by the

treatment of pyridoxal, and the characteristics of the increase may include induction of enzyme
proteins. As mice received pyrazinoic acid(300mg/kg) after pyridoxal-pretreatment(40mg/kg) once
daily for 4 days, the blood level of pyrazinoic acid and uric acid was decreased significantly.
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Scheme I-Metabolic pathway of pyrazinamide.
(1) Pyrazinamide, (I) Pyrazinoic acid,
() 5-Hydroxypyrazinoic acid.
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Fig. 1-Effect of pyridoxal, pyridoxamine and pyri-

doxine on the hepatic pyrazinoic acid oxidizing
enzyme activity in vitro.
The assay procedure was described in the text.
Each points represents the mean of 3 experi-
ments. Pyridoxal, e—e; Pyridoxamine, oc—o;
Pyridoxine, a—a,
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Fig. 2-Dose response of pyridoxal on the hepatic

pyrazinoic acid oxidizing enzyme activity in
mice.
Mice received pyridoxal(10, 20, 30, 40, 50mg/
kg) intraperitoneally daily for 4 days. Mice
were decapitated after 24hr the last adminis-
tration. The assay procedure was described in
the test. Values are mean+S.E. of 5 animals
in each group. *; p<C0.05.
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Fig. 3-Changes of hepatic pyrazinoic acid oxidizing
enzyme activity in pyridoxal-treated mice.
Pyridoxal(40mg/kg) was injected intraperi-
toneally in various time course before sacrifice.
Additional details are described in Fig. 2.
*; p<0.05
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Fig. 4-Lineweaver-Burk plots of the hepatic pyra-
zinoic acid oxidizing enzyme.
The reaction mixture contained 38mM Trise
HCI buffer (pH 7.5), various concentration of
pyrazinoic acid, pyridoxal(25xg/ml) and cyto-
solic enzyme. Points are the mean of 3 separate
experiments. Pyrazinoic acid, o—o; Pyrazinoic
acid+pyridoxal, e—e,
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Fig. 5-Lineweaver-Burk plots of the hepatic pyra-

zinoic acid oxidizing enzyme in pyridoxal-
treated mice.
Mice received pyridoxal(40mg/kg) i.p. daily
for 4 days. The reaction mixture contained
38mM Tris-HCl buffer(pH 7.5), various con-
centration of pyrazinoic acid, control enzyme
or pyridoxal-treated enzyme solution. Points
are the mean of 3 experiments. Control, o—o;
Pyridoxal(40mg/kg), e—
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Table I-Effect of pyridoxal on the serum pyrazinoic

acid and uric acid level in pyrazinoic acid-
treated mice.

Concentration
(mg/100m! serum)
Pyrazinoic
acid

Control ND

Group
Uric acid

4.0+0.3
16.3+£1.1 6.0%0.3**
Pyridoxal ND 4.24+0.5
12.2+1.3*% 3.7+0.6

Pyrazinoic acid

Pyridoxal+Pyrazinoic acid

Pyrazinoic acid(300mg/kg) was injected i.p. to
mouse for 1 day after pyridoxal(40mg/kg) treatment
daily for 4 days. Additional details are described in
Fig. 2. ND; not determined. *;p<0.05, **;p<0.01.
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