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FIG. 3. Testicular tubule, containing three multinucleate
of paraquat and was killed 1 month after the first dose.

in the testicular tubule lumen. No thymic or testicular
changes were found in the controls. Focal and
minimal peritoneal inflammation was found in
seven animals, all of which died or were killed within
24 hours of an injection; no peritoneal changes were
seen in animals surviving longer than this. All other
organs examined were grossly and microscopically
normal.

Discussion

Paraquat poisoning in man is often fatal because of
the development of progressive pulmonary lesions
which generally manifest themselves after a delay of
several days. Haemorrhagic oedema, proliferation
of alveolar and bronchiolar lining cells, and inter-
stitial inflammation and fibrosis are usually found
at necropsy in man and several other mammals.
Renal tubular and hepatocellular damage has also
been described (Oreopoulos, Soyannwo, Sinniah,
Fenton, McGeown, and Bruce, 1968). The delayed
development of the lung lesions is perplexing in view
of the evidence that more than 909 of the ingested
paraquat ion is excreted within three or four days,

giant cells in a rabbit which had received a total of 100 mg
(Haematoxylin and eosin, x 530.)

both in man (Matthew et al., 1968; Kerr, Patel,
Scott, and Tompsett, 1968) and in the rat (Daniel
and Gage, 1966).

This study confirms the unusual resistance of the
rabbit to paraquat-induced lung changes (Clark
et al., 1966). Most of our animals were made ill by
the injections. They usually died within four days
of injection or improved clinically thereafter. There
was no evidence of significant acute, delayed or
progressive pulmonary disease of any kind. It
does not appear that higher dosage would produce
pulmonary lesions, because mortality rates would
be unacceptable. The glosso-oesophagitis reported
with oral administration was avoided by intra-
peritoneal administration, and we suspect that the
poor food intake by most animals shortly after
dosing was due to peritoneal inflammation, as focal
peritonitis was present in about half of the rabbits
found dead or killed within four days of admin-
istration.

The reason for the absence of lung changes is not
known. Perhaps intraperitoneal administration, with
preferential absorption into the portal circulation,
prevents unaltered paraquat from entering the lung.
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However, Clark et al. (1966) produced extensive
subacute pulmonary changes in rats by intra-
peritoneal injection, so at least in that animal there
does not appear to be a significant mechanism for
hepatic detoxification.

There is experimental evidence of interference
with surfactant formation by paraquat (Manktelow,
1968; Fisher and Clements, 1969). Fisher and
Clements reported atelectasis, altered pressure-
volume characteristics and reduced surface-active
material in rat lungs acutely following intravenous
administration of paraquat. However, the relation-
ship of these phenomena to the pulmonary inter-
stitial inflammation and fibrosis which develops
after a few days in rats after intraperitoneal paraquat
(Clark et al., 1966) was not explored, as the ob-
servations stopped at three days. Despite a careful
search for atelectasis in our animals, we found none
at any time from one day after administration
onward.

We are not certain of the mechanism of death in
the animals found dead. There was not sufficiently
severe peritonitis, renal tubular change or hepatic
coccidiosis alone to account for death in any animal.
In some, the dehydration resulting from failure to
eat and drink, sometimes with mild diarrhoea,
resulted in considerable acute weight loss and was
undoubtedly an important factor. The only con-
sistent change found in these animals was thymic
atrophy, but the significance of this is not known.
Probably these rapid deaths did not have an immuno-
logical basis; further, there was no atrophy of lymph
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nodes or parabronchial lymphoid tissues. Acute
renal failure has been reported (Oreopoulos et al.,
1968) in human paraquat poisoning, but we did not
record urinary output, serum electrolytes or
haematocrit.
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