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For several years the Denver Wildlife Research Center has been
evaluating toxicants as potential agents for reducing coyote
predation on cattle, sheep, goats, and poultry. Some of the
chemicals tested include sodium cyanide, mandelonitrile,
4-aminopyridine, phosphamidon, diphacinone, and sodium monofluoro-
acetate {Compound 1080) (CONNOLLY et al. 1978). One of the test-
ing objectives has been to develop chemicals that are selectively
toxic to coyotes. The source for the majority of chemicals tested
has been through personal communications and references. To

avoid a major screening effort with coyotes, and since coyotes and
dogs belong to the canid family and would presumably be similar
physiologically, initial screening has been based largely on the
toxicity values reported for dogs.

During a Titerature review on N-hydroxylation of aromatic amines,
one of us (HPP) read that an experiment with para-aminopropio-
phenone (PAPP) in dogs was discontinued because it was highly
toxic by intravenous injection, but the dose was not stated (JAGOW
et al. 1966). A subsequent review of the Titerature showed that
PAPP's toxicity varied between species and even strains. For
instance, DURIE and DOULL (1968) reported intraperitoneal PAPP
LD50*'s of 273 and 85 mg/kg in Holtzman and Charles River rats,
respectively. The intraperitoneal LD50 of PAPP in mice is given
by LANPHIER et al. (1947) as 223 mg/kg and by FITZGERALD et al.
(1974) as 86 mg/kg. The intravenous LD50 of the hydrochloride
salt of PAPP to dogs was reported to be 7.2 mg/kg (ROSE et al.
1947), and three of five dogs died when orally administered 50
mg/kg PAPP (VANDENBELT et al. 1944). Although the above data are
only preliminary they do suggest that PAPP is highly toxic to
canines as compared with rodents. Therefore, acute oral toxicity
tests were initiated with coyotes and 14 other species of mammals
and birds to determine if PAPP displayed selective toxicity.

MATERIALS AND METHODS

Male albine rats and mice from Simonsen Laboratories, Gilroy,
California, were maintained under laboratory conditions 7 to 14
days before testing. Coturnix quail were bred and raised in the
laboratory. A1l the other animals were maintained 7 to 30 days
before testing. Food and water were available at all times.
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Except for the male rats, mice, and red-winged blackbirds, sexes
of all the other animals were mixed. The coturnix quail, star-
lings, red-winged blackbirds, black-billed magpies, and crows

were fasted 4 to 5 hours before dosing but none of the other
animals were fasted. PAPP (Eastman Kodak Company) was prepared in
either cod Tiver oil, 0.05% Carbopol 914, or propylene glycol.

In the above-mentioned birds doses of PAPP were introduced orally
directly into the stomach via syringe with attached polyethylene
tubing. In rats and mice PAPP was introduced into the stomach
with syringe and intubation needle. For the remaining animals
PAPP was administered by syringe to the back of the mouth and it
was swallowed. After dosing, animals were observed periodically
during the first few hours and the posttreatment observation
period was 7 days. The acute oral LD50 with 95% confidence 1imits
was calculated by the methods of THOMPSON (1947) and THOMPSON and
WEIL (1952).

RESULTS AND DISCUSSION

Of the 15 species of mammals and birds tested only the coyote,
cat, bobcat, and kit fox were considered to be highly susceptible
to the toxic effects of orally administered PAPP (Table I). These
four species represent two families, the Canidae and the Felidae.
As compared to domestic dogs, coyotes are apparently much more
sensitive to PAPP. VANDENBELT et al. (1944) reported that dogs
survived oral doses of 10 mg/kg and there was 60% survival of dogs
dosed at 50 mg/kg. The LD50 of 5.6 mg/kg in coyotes is very Tow
but it probably has no practical value for selectivity as compared
with some of the other species. For instance, the theoretical
total dose of 56 mg to kill 50% of the average size (10 kg)
coyotes would also kill the average size cat, bobcat, and kit fox.

Vomiting was sometimes a complicating factor which probably
decreased the toxicity of PAPP in some animals. Except for the
badger which vomited at 25 mg/kg and one magpie that vomited at
100 mg/kg, vomiting, if it occurred, was at doses of 100 mg/kg or
greater in the other animals. The cat and kit fox exhibited some
salivation but no vomiting. Although none of the 12 coyotes used
in calculation of the LD50 vomited, 1 of 4 coyotes vomited and
survived when orally administered 10 mg/kg PAPP prepared in 0.05%
Carbopol 914. The other three coyotes died. Vomiting produced
in coyotes by PAPP appears to be dependent upon mode of adminis-
tration. When PAPP was formulated in cod liver o0il or Carbopol
and gavaged, the incidence of vomiting was 0% (n = 12) and 25% (n
= 4), respectively. In contrast to the gavaged data, PAPP
administered in beef tallow baits to coyotes at a dose of 150 mg
has produced 80% vomiting (n = 5) and only three died. We cannot
explain the Tow incidence of vomiting in gavaged coyotes and the
high incidence in coyotes receiving tallow baits. However, it
may be due to the ferrihemoglobin concentration. PAPP induced
vomiting in dogs when the ferrihemoglobin concentration ranged
from 61-80%, but no vomiting was observed in six dogs when the
concentration ranged from 81-90% (BODANSKY and GUTMANN 1947).
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Vomiting induced by PAPP must be controlled before PAPP can be
effectively used in predator management control. Tests are
planned with PAPP baits containing antiemetics to prevent or
delay emesis so that a lethal dose is absorbed.

It has been determined for rats and mice that PAPP is a potent
indirect oxidant of hemoglobin to ferrihemoglobin and in vivo
formation of ferrihemoglobin after oral administration in dogs
was first shown by VANDENBELT et al. (1944). Ferr1hemog1ob1n is
not produced after in vitro PAPP app11cat10n but it is after in
vivo administration and it has been shown in dogs that PAPP is
metabolized to para-hydroxylaminopropiophenone which is respon-
sible for converting hemoglobin to ferrihemoglobin (GRAFFE et al.
1964). Although it has not been demonstrated biochemically, it
is plausible that the difference between susceptible and nonsus-
ceptible animals in the present study is the metabolic pathway
responsible for N-hydroxylation of PAPP.

REFERENCES

BODA?SKY,)O. and H. GUTMANN: J. Pharmacol. Exp. Ther. 90:46

1947).

CONNOLLY, G. E., R. E. GRIFFITHS, JR., and P. J. SAVARIE: Proc.
Vertebr. Pest Conf. 8:197 (1978).

DURIE, R. H. and J. DOULL: Pharmacologist 10:172 (1968).

FITZGERALD, T. J., J. DOULL, and F. G. DeFEQO: J. Med. Chem.
17:900 (1974).

GRAFFE, W., M. KIESE, and E. RAYSCHER: Arch. Exp. Pathol.
Pharmakol. 249:168 (1964).

JAGOW, R. VON, M. KIESE, and G. RENNER: Bijochem. Pharmacol.
15:1899 (1966).

LANPHIER, E. H., E. H. JENNY, and C. C. PFEIFFER: Fed. Proc.
6:348 (1947).

ROSE, C. L., J. S. WELLES, R. D. FINK, and K. K. CHEN: J.
Pharmacol. Exp. Ther. 89:109 (1947).

THOMPSON, W. R.: Bacteriol. Rev. 11:115 (1947).

THOMPSON, W. R. and C. S. WEIL: Biometrics 8:51 (1952).

VANDENBELT, J. M., C. PFEIFFER, M. KAISER, and M. SIBERT: J.
Pharmacol. Exp. Ther. 80:31 (1944).

Accepted November 1, 1982

126



