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October 28, 1967)

Carcinogenicity of Hydrazine
and |,I-Dimethylhydrazine
for Mouse Lung

Bora hydrazine itself and 1,1-dimethylhydrazine are
known to be hepatotoxic!-®, but neither compound was
investigated for carcinogenicity until Biancifiori and
Ribacchi® tested hydrazine sulphate as part of a study
of the mechanism of carcinogenesis by the anti-tuber-
culous drug, isonicotinic acid hydrazide”8. These workers
reported the induction of pulmonary tumours in 100 per
cent of twenty-two female Balb/C mice which survived
daily oral treatment with 1-13 mg of hydrazine sulphate
for 46 weeks (total dose of hydrazine sulphate, 283 mg).
It was later reported from the same laboratory® that
the incidence of hepatomas as well as of pulmonary
tumours was increased in CBA mice after similar oral
treatment with hydrazine sulphate. More recently, the
induction of reticulum-cell sarcomas by repeated intra-
peritoneal injections of hydrazine dissolved in physio-
logical saline has been described!®. In this case albino
mice of unspecified strain were given sixteen intra-
peritoneal injections at intervals of 2-3 days until total

doses of 400 mg/kg (about 10 mg/mouse) had been given.

Thirteen out of thirty-four mice developed tumours
in between 100 and 313 days, while only one tumour of

the same type was seen among sixty untreated mice

observed for a year.

The aim of the experiments described here was to
test a number of other hydrazines for carcinogenicity in
mice. The compounds selected for test are shown In
Fig. 1. Virgin female Swiss mice were used. KFrom the
results of preliminary toxicity tests (see Table 1) in which
the compounds were administered in distilled water or
polyethylene glycol 400 by stomach tube, 5 days each
week, doses close to the maximum tolerated dose for daily
administration were decided. Groups of twenty-five
mice were then treated with the six compounds by gavage
at the selected dose level on 5 days each week for 40
“weeks. Eighty-five untreated animals served as controls.

The results are given in Table 2. A higher proportion
of the mice treated with various hydrazines developed
histologically verified lung tumours than do the control
mice, but the difference was not significant. Of the treated
groups, however, two developed far more lung tumours
than the rest. Both hydrazine itself and 1,1-dimethyl-
hydrazine increased the incidence of pulmonary tumours
as compared with the control groups. These differences
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Fig. 1. Compounds tested.
were significant (P < 0-001 and 0-5> P > 0-2, respectively),
~though strictly speaking it is not admissible to make
separate comparisons with the control group. The fact
that in both cases some mice bore multiple lung tumours,
however, supports the view that the apparent carcino-
genic effect was real. Most of the effect was seen iIn
animals examined at post-mortem between 50 and 60
weeks.  Methylhydrazine sulphate, phenylhydrazine,
benzhydrazide and hydrazinobenzoic acid were without
apparent carcinogenic effect. Toxicity prevented the
administration of the substances which gave negative
or equivocal results at dose levels comparable, on a molar
basis, with those of hydrazine and 1,1-dimethylhydrazine
and this may account for their fallure to induce tumours.
The pulmonary tumours which arose in mice treated
with hydrazine or 1,1-dimethylhydrazine were alveolo-

TOXICITY TESTS IN 15 g FEMALE SWISS MICE

Table 1.
Dose
(five times  Solvent
Substance weekly (0-2 ml.) Effect
by gavage) -
Hydrazine 32 1mg 5//5{)) (éie% (éa,y %—-’;
8 mg 5 ied day 0-
2 mg Water 5/5 died day 0-7
' 0-b mg 5(5 alive day 280
Methylhydrazine 382 mg ) 5/6 died day 0-7
bhaie 8 mEL v g ded 2
| 0-5 mg } 5/5 alive day 280
1,11;Ddimethyl- 32 mgl 5/E5> gieg gay 8—';
razine 8 m 5 ied day O-
Y 2 mg Water 2;5 d;ed befs‘:)re day 30
0-5 mg) 2/5 died before day 150
Phenylhydrazine 3% mg g;g gieg gay 8—}
mg ied day 0-
2 mg| Water 55 died day 0-1
0-5 mg 2/5 died before day 280
Benzhydrazide 32 mg g;g gleg ga.y 8:;
8 mg ied day
2 mg Water 3/{-’(>1 dleg)before day 30 (2 before
ay
0-5 mg 4/5 died day 30-280
p-Hydrazino- 32 1mg 5/5 died day 0-7
benzoic acid 8 mg Water /b died day 0-7  alive d
2 mgr (gyspension) 2/5 d(;()ad day 0-7 (3/5 alive day
0-5 mg) 5/5 alive day 280
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[image: image4.png]genic or bronchiologenic adenomas or adenocarcinomas
of the types which commonly arise spontancously in
mice. No other tumours attributable to treatment were
observed. Marked anaemia developed, as expected,
in the group treated with phenylhydrazine; this niecessi-
tated a reduction in the dose during the sixth week of
treatment. No other toxic effects were observed.
It 1s conceivable that the activity of 1,1-dimethyl-
hydrazine is secondary to its demethylation to hydrazine,
although this would need to be more or less complete in
the light of the results. Alternatively, the dimethyl-
hydrazine may be carcinogenic itself. Unfortunately, the
result of the test with methylhydrazine sulphate throws
no light on this problem, because it proved too toxic to
administer at comparable molarity. Further studies are
needed.
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