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THE EFFECT OF VITAMIN B, UPON THE METABOLISK
OF RACEMIC ACID BEFORE AND AFTER
INTRODUCTION OF PLAGUE TOXIN

{Following is a translation of an article by 2. I.
Vasil'yev and I. V. Doraradskly in the Russian-language

periodical Isvestiya Irkutskogo Gosudarstvennogo Nauchno-
Issledovatel SkOgo Protivochumogo instituta SEEiFI 1
Dallnego Vostoka (Report of the §rEﬁ§sE State Scientific
Research Antl-Flague Institute of Siberia and the Far
East), Vol 25, Irkutsk, 1963, pages 105-108,])

It was established by our (Vasil'yev, Domaradskiy, 1963) previous
research that plague toxin inhibits the metabolism of racemic acid.
Analogous observations were made by Ajl and co-workers (Ajl, Woebke and
Rust, 1960). Moreover, in demonstrating the reasons for the various
types of sensitivity of animals to plague toxin, Aj1 (1960) assigns a
special role to the disturbance of the metabolism of keto acids, in par-
ticular racemic acid, However, the mechanism of disturbance of the metab-
olism of racemic acid remains thus far unclear,

Therefore, considering that Vitamin By takes part in the synthesis
of the coferment of dehydrogenase of racemic acid, catalyzing the acidify-
ing decarboxylizing ketc acids in living tissues, we set a goal --
study the influence of Vitamin B1 on the metabolism of racemic acid before
and after introduction of plague toxin,

Materials and Methods of Investigation

A Vitamin By in the amount of 0.1 ml per L mkg in a physiological

solution was given subcutaneously to white mice daily over a 15-20 day
period. White mice which were not given Vitamin B, served as control.
In the period of application of the vitamin, starting from the seventh
day, the content of the dehydrogenase of racemic acid was determined in
lines homogenates of the animals,




e identified Vitamin By by the thiochrome method (Solov'yev,
1660). An instrument which we devised from a fluroscope and the optical
parts of a horizontal photometer, model FMS, was used as a flurometer,

We conducted experiments to determine the activity of the dehy-
drogenase of racemic acid and the influence orn it of plague toxin by a
method similar to that described in a previous report (Vasil'yev and
Domaradskiy, 1963). However, in contrast to previous sxperiments of
vitamin-treate.i and control white mice to white plague toxin had beern
introduced, we forced in within 2-3 hours rather than within 18 hours;
in the experiments in vitro the toxin was introduced in a dose equal to
IDgo. In other respects the method of work corresponded in full with

that described earlier,
Table 1
The Irfluence of Plague Toxin on the Decrease of Racemic

Acid and the Consumption of Oxygen by liver Homogenates
of Vitamin-Treated and Untreated Animals, (in vivo)

-
' Consumption of O, (in mkmols)
In tests  In tests | At the | _corcase of
Animal n Le5ts n tesis pyruvates
s with without expense of (iir:kmols)
pyruvate pyruvate pyruvate
(A) (B) (A-B)

Control micex | 13,3 = 0,59 10.6 £ C,71 | 2.7 2 0.6 | 16,62 1.1
Vitamin By |
treated micesx | 15,2

14
4+
1+

0.97 110.6 % 0.75 | L6 2081 | 19.6 % o812

Toxin poisoned N
micewt 11,9 - 0,23 | 11.)

'+
'+

O
.
1+

0.1 ¢.,15 | 11,9 - 1,71

Vitamin 31

treated mice
poisoned by
toxinm 16.3

14
t+

0.67 | 6.120.9 | 6.9=173.6 | 19.4

!

1.3

1+

iverage data: # - 11 experiments; #** - / experiments.

In Table 1, 2 the average measure (M > m) of the sum of the data
for the entire period of the work is given,




Table 2

The Influence of Plague Toxin on the Decrease of Racemic
Acid and the Consumption of Oxygen by Liver Homogenates
of Vitamin-Treated and Untreated Animals, (in vivo)

Consumption of Op (in mkmols)
Decrease of

Animals In tests In tests At the pyruvates
with without expense of | (in mimols)
pyruvate pyruvate pyruvate
(4) (B) (A-B)
Mice not
receiving
Vitamin Bj*  |11.9 20,86 | 10.9 £ 0,87 | 1.0 £ 0,29 | 13.4 2 1.52
Mice
receiving + +
Vitamin B,## 15,8 - 1,8 [10.6%0.93|5.2-1.1 | 22.5% 2.7

Average data: # - 10 experiments; #* - 7 experiments.

The Results of the Investigations and Their Discussion

As a result of the daily application of the white mice of L mkg of
Vitamin B,, the content of it in the liver homogenates of the animals,
starting }rom the seventh day, increases, It can be seen in Table 1 that
with this the intensity of the metabolism of racemic acid grows signifi-
cantly: liver homogenates of vitamin-treated white mice require more
oxygen than those of the control mice (probability of error P < 0.05);
oxidation of racemic acid by liver homogenates of vitamin-treated white
mice is more intensive than by the liver homogenates of animals not
‘treated with the vitamin (P < 0.05),

However, of special interest is the fact that inhibition of the
process of racemic acid oxidation by the toxin, which takes place in the
case of liver homogenates of non-vitamin treated white mice, is com-
pletely absent in the conduct of the experiments with the liver homogenates
of vitamin-treated animals; the quantity of oxygen consumed and the de-
crease of racemic acid in tests with liver homogenates of vitamin-treated




animals before and after introduction of plague toxin remain on the same
level as the experiments in vivo, justi <3 in the experiments in vitro
(sce Table 1 and 2),

It remains difficult to explain the absence of the effects of toxin
on the racemic acid metabolism in animals treated with Vitamin B]. It is

possible that it is explained by the effect of the existence of the con-
current relations Lic:2€1 the toxin and the coferment of the dehydropenase
of racemic acid, Further investigations will determine the accuracy of
this hypothesis,

Cor.clusions

1. The accumulation of Vitamin 3y in the liver of animals leads

to an increase in the consumption of oxygen and racemic acid with liver
homogenates of vitamin-treated animals,

2. Plague toxin rarely inhibits the metabolism of racemic acid
in control white mice and absolutely does not act on such in animals, an
organism of which is saturated with Vitamin 31.

Literature

l. Vasil'yev, Z. I., Domaradskiy, I. V., The influence of plague toxin
or. the metabolism of racemic acid, Report of the Irkutsk State
Scientific Research Anti-Plague Institute of Siberia and the Far
tast, the present volume,

2, Solov'yev, Ye.I., The thiochrome method for identifying Vitamir. I,
(thiamine), Methodological Handbook for Identifying Vitamins,
loscow, Medgiz, 1542,

3. Aj1, 3. J., Woebke, J,, and Ruse, J, Jr. Inhibition of Leto acid
oxidatior by plague toxin, Jc irral of bacteriology, 1597, v. 75,
po bh9‘ls2o

Lo A3l. S. J., T blochemistry and physinlogy of the plapgue murine

toxin, Annals of the llew York Academy of Sciences, 1550, vol, 29,

e 5, pe 215222150,




