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A summary of the Acute Toxicity of 4-Aminopyridine to Birds and -
Mammals. SCHAFER, E. W., Jr., BRUNTON, R. B. AND CUNNINGHAM, D. .

. (1973) Toxicol. App/ P/mnnacol 26, 532-538. Acute toxicity data for 41
specxes of birds and mammals are summarized for 4-aminopyridine (4AP),
an agent that can be used to control damage caused by birds. Acute pPo
LD50-values for the free base of 4AP ranged from <1.0 mg/kg for the.
shiny cowbird (Molothrus bonariensis) to 20 mg/kg for the laboratory rat -
(Rartus norvegicus). Birds and mammals appear equally sensitive to.4AP _

* intoxication, and po LDS50 valués were generally less than 10 mg/kg. '

_4-Aminopyridine (4AP) is an acutely toxic substituted pyridine. In mammals, '
produces the following sequence of clinical signs: hyperexcitability, salivation, tr emms,
- muscular incoordination, clonic and tonic convulsions, cardiac or respiratory arrest,

and death (von Haxthausen, 1955; Fastier and McDowall, 1958; Vohra e al., 1965;

Lemeignan and Lechat, 1967; Lechat ef al., 1968). At doses near the LD50, mmal
~ effects are usually noted in 10-15 min and death often. occurs 15 min to 4 hr later,

Occasionally, the tremor and/or convulsive stages are accompanied by audible vocaliza--

tions produced by str ong, involuiitary contractions of the dlaphlagm (Sobek et al.,
1968).

Goodhue e al. (1964) found that 4AP 111tox1catlon evoked pronounced behavioral - -

Tesponses in many gregarious avian species. ‘Birds ingesting 4AP became disoriented
and emitted distress calls that caused other, nonintoxicated birds to leave the area.

This frightening effect has subsequently been used to reduce damage caused by urban’
and rural populations of many species of birds (Flynn, 1965; Goodhue and Baum- -

gartner, 1965a,b, 1967; Guarino and Schafer, 1967; West ef al., 1967; Woronecki

et al., 1967; De Grazio et al., 1971, 1972). In frightening birds with 4AP, only minute .

amounts of chemical were used, and very few birds were killed.

In this. paper all acute toxicity data for 4AP on mammals and birds of which we

- ‘were aware have been assembled. Abouf half the entries in Table 1 represent un-- - -

_ published data gathéred at our laboratory; the rest were taken from the literature or -

furnished by personal cofnmﬁnication. _

Copynght © 1973 by Academic Press, Inc, 532 .
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METHODS

Previously unpublished data from the Denver Wildlife Research Center (DWRC)
were derived primarily by the po methods described by DeCino ef al. (1966), Schafer -
-(1972), and Schafer. et al. (1967). Other methods of oral administration included

force-feeding synthetic pellets (Pan and, Caslick, 1966) or treated grain. Dermal -
. A.tox1c1ty__was determined by the method deserxbed by Schafer et al. (1969). All test-- . .~
animals were adults unless noted in the table. LD50 values and 95 % confidence limits -~ ...

were derived by the movmg point interpolation method described by Thompson

10 (1948), Thompsori and Weil (195?) and Weil (1952). The 4AP used was techmcal v
.. material of about 95 % purity, . :

Methodology for other data can be found in the cited articles.

. RESULTS -

A summary of acute toxicity data is presented in Table 1 The data mdlcate that s

4AP is highly toxic to all 41 animal species tested. Although the LD50 values varied .

widely among species, most were below 10 mg/kg The hydrochloride salt was somewhat
Jess toxic than the free base, but the difference was less than a factor of 3. :
Among the mammals, dogs were the most sensitive to intoxication with 4AP (po
"LD50 =3.7 mg/kg), and rats were the least sensitive (po LD30 = 20 mg/kg). Mice .
and hogs appeared to be intermediate in susceptibility, although the modes of ad- .
~ ministration were not comparable, :
Birds were approx1mately as sensitive to 4AP mtoxwatlon as mammals and showed

no obvious differences in sensitivity between species or genera when variables such -
as carriers and chemical form (base or HCI) were disregarded. The shiny cowbird
was the most sensitive bird (po LD50 <1.0 mg/kg), and the chicken apparently the -
“least sensitive (po LD50=15-35 mg/kg); however, the chicken values were for
4AP HCIL Game species such as mallards bobwhltes pheasants and various doves

were intermediate.

In our tests, birds showed the same signs of 4AP intoxication as mammals. In
addition, birds of three orders (Psittaciformes, Galliformes, and Passeriformes)

© displayed the very prominent audible vocalizations that make 4AP useful as a fri ghten-

ing agent to control damage caused by birds.
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