
VITAMIN C AND TOXINS.   PART IV.    THE EFFECT OF
TETANUS TOXIN ON VITAMIN C METABOLISM.

BY BAIDYANATH GHOSH.

The effect of the injection of 0·5 m.l.d. of tetanus toxin caused a decrease in true
ascorbic acid value in the blood, liver, kidney and adrenal tissues of guinea-pigs. The
urinary excretion of free ascorbic acid was lowered during toxic condition with simulta-
neous increase in combined ascorbic acid.

A comparative study was carried out for the estimation of combined ascorbic acid
in the urine by the method of Scarborough and Stewart and that of Sen-Gupta and Guha .

Recently it has been observed (Ghosh, J. Indian Chem. Soc., 1939, 16,
241) that in guinea-pigs injection of sublethal doses of standardised diph-
theria toxin caused an appreciable decrease of ascorbic acid content of blood,
adrenal, liver and kidney. Similar decrease in the urinary excretion of free
ascorbic acid was observed. Simultaneously, the amount of combined
ascorbic acid also excreted in the urine during toxic condition was found
to be always greater than that usually excreted by the same guinea pig in
the normal state of health. The present investigation of the effect of
tetanus toxin was undertaken in order to test the previous view that during
the period of infection or disease, the blood, urine and tissues like adrenal,
liver and kidney suffer a loss of ascorbic and that a part of this lost
ascorbic acid is eliminated in the urine in a combined state. Recently,
Kaiser and Slavin (J. Pediat., 1938, 13, 322) have shown a significant corre-
lation between low blood ascorbic acid values and severe infection with
hemolytic streptococci. Thus ascorbic acid seems to play an important
part in the defence mechanism of the body as it is always affected during
the period of infection or intoxication.

The method for the estimation of combined ascorbic acid in the urine
which was described in the previous communication, was that of Scarbo-
rough and Stewart (Biochem. J., 1937, 31, 2231). In this paper: the method
described by Sen-Gupta and Guha (J. Indian Chem. Soc., 1937, 14, 95; Sen-
Gupta and Guha, Science and Culture, 1938, 3, 398; Guha and Sen-
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Gupta, Nature, 1938, 141, 974) is adopted for the estimation of combined
ascorbic acid. A comparative study of these two methods has been carried
out simultaneously with the same sample of urine and it is found that the
method of Sen-Gupta and Guha can serve for the purpose and it can be
done in a shorter interval of time.

E X P E R I M E N T A L

Guinea-pigs weighing between 250 and 350 g. were kept on a ration
consisting of green grass and germinated gram. Five groups of guinea-pigs
were taken, each group containing 5 animals. One group served as control
while the animals of the other four groups were injected with 0·5 m.l.d. of
standardised tetanus toxin. The blood was drawn out from the heart of
guinea-pigs at intervals of 24, 48, 72 and 96 hours. The ascorbic
acid content was determined from 2 c.c. of oxalated blood, after precipita-
tion of proteins by trichloroacetic acid, by the usual titration with 2 : 6-
dichlorophenol-indophenol (Ghosh and Guha, J. Indian Chem. Soc., 1935,
12, 30). The results are given in Table I.

A progressive decrease in blood ascorbic acid was observed after 48
hours of toxin injection.

Similar experiments were carried out with other groups of guinea-pigs
in order to determine the true ascorbic acid value of the adrenal, liver and
kidney 24, 48, 72 and 96 hours after the injection of 0·5 m.l.d. of tetanus
toxin (Table II). True ascorbic acid value was determined by the enzymic
oxidation (with ascorbic acid oxidase) of an aliquot of the tissue filtrate after
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the estimation of the total reducing substances present (Sen-Gupta and
Guha, Science and Culture, 1938, 3, 398; Guha and Sen-Gupta, Nature,
1938, 141, 974).
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The amount of combined ascorbic acid in the urine excreted by a
guinea-pig during normal and toxic conditions was determined by the
method of Scarborough and Stewart (loc. cit.) as previously described by
Ghosh (loc. cit.). A comparative study of the values obtained by the method
of Scarborough and Stewart (loc. cit.) and that of Guha and Sen-Gupta
(Nature, 1938, 131, 974; Sen-Gupta and Guha, loc. cit.) was made from the
same sample of urine (vide Table III). An aliquot (20 c.c.) of the total
acidified urine (50 c.c.), obtained after the removal of the thiosulphate
by barium acetate method, was taken in a conical flask (100 c.c.) into which
H2S was allowed to bubble for 5 minutes.  Then the f lask,  while
H2S was being made to bubble, was immersed in a boiling water-
bath and the contents were heated for 15 minutes after which the
flask was placed in a cold water-bath. When the flask was cold
bubbling of H2S was stopped and H2S was then removed by a current
of CO 2 or coal gas (previously bubbled through dichromate and sulphuric
acid mixture*). The urine after the removal of H2S was made up to the
original volume (20 c.c.) by the addition of distilled water and an aliquot of
it was titrated with the dye. The remaining portion was allowed to undergo
enzymic oxidation in order to estimate the true ascorbic acid value. The
values of ascorbic acid content (both free and combined) of the urine
measured by this method of Sen-Gupta and Guha are given in Table IV.
The ascorbic acid content (both free and combined) of the urine was estima-
ted for three or four consecutive days before and after the injection of tetanus
toxin into the same guinea-pig. The results are given in Table III.

* It has been found that coal gas, when purified by bubbling through chromic acid
mixture, can be used to remove H2S completely without affecting the ascorbic acid in the
solution.
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Another set of experiments was carried out with guinea-pigs
injected with 0·5 m. l. d of tetanus toxin and the results obtained by Sen-
Gupta and Guha's method are shown in Table IV.
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D I S C U S S I O N .

The injection of a sublethal dose of tetanus toxin into guinea-pigs has
been found to produce a diminution of the free ascorbic acid content of blood,
liver, kidney, adrenal and urine. At the same t ime urine in the infected
condition appeared to contain a considerably increased amount of combined
ascorbic acid, as estimated by the methods of Sen-Gupta and Guha (loc. cit.)
and  of  Scarborough  and  Stewart  (loc. cit.). By the latter method the values
obtained are greater, as the treatment with H2S  is  more  prolonged.  But  in
both methods, ascorbic acid oxidase was used and differences in the combined
ascorbic acid content of the urine between the normal and toxic conditions
were noticeable.
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