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Table I: Dcgree of immunity against diphtheria

One stimulans method

Two stimulans method

Toxic challenge method

R . . . L Di-Te Total Di-Te-Per
Di-Te Di-Te-Per Di-Te Di-Te-Per Dilution death Total death
Arithmetic mean of A.U. 344 3.064 4.47 6-38 1/100 1/20 1/20
Mean of log. A.U. 0-4856 4 0-242{0.3714 + 0-372} 0-620 - 0-101 10-8086 .+ 0-104]  1/200 19/20 19/20
Geometric mean of A.U. 3.05 2-33 4.17 641
Difference between
samples 05> P> 04 P < 0-001

Table 1I: Degree of immunity against tetanus

One stimulans method

Two stimulans method

Toxic challenge method

Di-Te Di-Te-Per Di-Te Di-Te-Per Dilution Total death | Total death
Arithmetic mean of A.U. 2.57 266 18.82 17-34 1/50 0/20 0/20
Mean of log. A.U. 0-10 1. 0-661 |0-1616 4 0-8691-2066 -+ 0-169| 1.157 + 0.199 1/100 8/20 8/20
Geometric mean of A.U. 1.251 0-689 16-10 14.30
Difference between
samples 05 > P > 04 05«7 P> 04

The pertussis vaccine with addition of aluminium
phosphate and diphtheria and tetanus toxoids proved
significantly better than the pertussis {lnid wvaccine
(0-01 > P > 0-001). In additional experiments, the same
vaccine batch to which only aluminium phosphate was
added proved also better than the fluid vaccine.

Conclusion.—Laboratory tests of a combined diph-
theria-tetanus-pertussis preparation consisting of 30 L{
of purified diphtheria toxoid mixed with 10 Lf of puri-
fied tetanus toxoid and 20,000 millions of H. pertussis
germs, adsorbed on 10 mg of aluminium phosphate,
showed that the composition of the preparation was well
balanced and that efficient immunity was conferred at
the same time against diphtheria, tetanus and whooping-
cough.
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Zusammenfassung

In Laboratoriumsuntersuchungen wurde der gegen-
seitige Einfluss der einzelnen Komponenten des auf
Grund purifizierter Anatoxine zubereiteten und auf
Alumininumphosphat adsorbierten Mischimpistoffés ge-
gen Diphtherie, Tetanus und Pertussis festgestellt,

Pyridoxin and the Acute Toxicity of Isoniazid
and Other Acid Hydrazides in Guinea Pigs?

In an earlier communication from this laboratory?,
it was demonstrated that the acute toxicity produced in

1 The authors are indebted to J. R. Geigy S.A., Basle, for the
preparation of the acid hydrazides studied.

2 M. O. TirunarRavanaN and W. A, Viscusr, Exper, (2, 291
(1956).

guinea pigs with acid hydrazides is different from that
of free hydrazine compounds. It was further shown that
the toxicity of the acid hydrazides alone responded to
the administration of pyridoxin. Isoniazid and cyan-
acetic acid hydrazide were the two substances investigat-
ed in that study, and this article represents the results of
further experimentation with the hydrazides of pyridine
carboxylic, benzoic and acetic acids.

The methods used have been described earlier?. A
total of 273 guinea pigs were used in this experiment.
All compounds, dissolved in water, were administered
by intraperitoneal injection. Pyridoxin, when given, was
injected immediately before by the same route. The
animals were then observed for a period of 20 h for signs
of toxicity and the survival time noted.

The results of these experiments show that the central
stimulatory action of isoniazid could also be produced
by other acid hydrazides whether they are derived from
a pyridine carboxylic acid, benzoic acid, or an aliphatic
carboxylic acid, such as acetic acid, although the degree
of toxicity of these compounds was variable.

From the results presented in Table I, it is seen that
pyridoxin exerted a protective effect against the toxi-
city of all the hydrazides studied. It seems, therefore,
that there exists no specific mctabolite-antimetabolite
relationship between pyridoxin and isoniazid alone.
The possibility was considered that pyridoxin simply
exerts its effect by forming a hydrazone which may be
excreted, as postulated by BIEHL ef al.3. In order to in-
vestigate this problem, ethylidene-isoniazid represent-
ing the hydrazone of isoniazid and acetaldehyde, was
studied for its toxicity. This substance, it was presumed,
cannot chemically interact with pyridoxal as the free
end of the hydrazine group is bound. Results indicate
that ethylidene-isoniazid was less toxic than isoniazid,
and only at higher doses produced symptoms of toxicity,
which were modified by pyridoxin. It is possible that
cthylidenc-isoniazid was hydrolysed within the body
to yield free isoniazid, which then produced the toxic
effect.

3 J. P. Birar and R. W. VILTER, Proc. Soc. exp. Biol. Med. 85,
389 (1954).
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1 M. Lanny and L. Pinsemer, ] exp, Med, 104, 383 (1956),
2B, Frank, ], Fineg, and L, Poaeser, Proe, Soe, exp. Biol,,
N.Y. 89, 221 (1955),
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