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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. J.
(1973). Toxicol. Appl. Pharmacol. 26, 532-538. Acute toxicity data for 41
species of birds and mammals are summarized for 4-aminopyridine (4AP),
an agent that can be used to control damage caused by birds. Acute po
LDS50 values for the free base of 4AP ranged from <I1.0 mg/kg for the
shiny cowbird (Molothrus bonariensis) to 20 mg/kg for the laboratory rat
(Rattus norvegicus). Birds and mammals appeur equally sensitive to 4AP
intoxication, and po LD50 values were generally less than 10 mg/kg.

4-Aminopyridine (4AP) is an acutely toxic substituted pyridine, In mammals, it
produces the following sequence of clinical signs: hyperexcitability, salivation, tremors,
muscular incoordination, clonic and tonic convulsions, cardiac or respiratory arrest,
and death (von Haxthausen, 1955; Fastier and McDowall, 1958; Vohra er al., 1965;
Lemeignan and Lechat, 1967; Lechat e al., 1968). At doses near the LD50, initial
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 strong, involuntary contractions of the diaphragm (Sobek et al.,
1968).

Goodhue er al. (1964) found that 4AP intoxication evoked pronounced behavioral
responses 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 cavsed by urban
and rural populations of many species of birds (Flynn, 1965; Goodhue and Baum-
gartner, 1965a,b, 1967; Guarino and Schafer, 1967; West et 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 4A™ on mammals and birds of which we
were aware have been assembled. About half the entries in Table 1 represent un-
published data gathered at our lz:oratory; the rest were taken from the literature or
furnished by personal communication.
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TABLE 1
Acute TOXICITY OF 4-AMINOPYRIDINE TO 41 ANIMAL SPECIES

95%
Species (mixed or unknown LD50 confidence limits
" sex unless noted) Route* Carrier (mg/kg) (mg/ig) Source of data
MAMMALS .
White rat (Rattus norvegicus) po Water 32-32.5 (HC® —_ Goodhue and Baumgartner (1965a,b, 1967)
po Water 28 (HC) —_ Deichman and Gerarde (1969)
po Water 20 —_ Goodhue, personal communication
ip Water 6.50 >.°9%-7.55 DWRCe
‘White mouse (Mus musculus) ip Water 14.7 13.9-15.5 Humphreys (1962)
ip Water 10 — Vohra et al. (1965)
ip Water 9 —_ Fastier and McDowall (1958)
sc Water 5 —_ von Haxthausen (1955)
iv Water 7 —_ Lemeignan and Lechat (1967)
ic Water 10-20 pg/animal — Fastier and McDowaii (1958)
Hog (Sus scrofa) po Grain 17.8 (HCl) —_ Goodhue and Baumgartner (1965a,b, 1967)
Dog (Canis familiaris) po Grain 11.9 (HCD) —_ Goodhue and Baumngartner (1965a,b, 1967)
po Capsule 4.0 — Deichman and Gerarde (1969)
po Water 3.7 —_ Gc~dhue, personal communication
im Water 3.5 _ Shaw and Bentley (1952, 1955)
Rabbit (Oryctolagus cuniculus) dm  Water 327 — Deichman and Gerarde (1969)
BIRDS
Mallard (Anas platyrhynchos) po Propylene glycol 4.2 —_ Schafer (1972)
Sparrow hawk (Falco sparverius) po Propylene glycol 5.6 4.2-7.5 DWRC
Domestic chicken (Gallus gallus) po Water 35 (HCY) —_— Goodhue, personal communication
(2-3 wk) po Water 15 (HC) — Deichman and Gerarde (1969)
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TABLE 1—continued

95%
Species (mixed or unknown LD50 confidence limits
sex unless noted) Routz* Carrier (mg/kg) (mg/kg) Source of data
Bobwhite (Colinus virginianus) po  Water 15 (HCI) — Goodhue, personal communication
Coturnix quail (Coturnix
coturnix).3 po Propylene glycol 7.65 6.59-8.89 DWRC
Q po Propylene glycol 8.05 7.01-9.24 DWRC
Ring-necked pheasant
(Phasianus colchicus):Q po Propylene glycol 7.5 5.7-9.8 Schafer (1972)
(4 wk) po Propylene glycol 5.6 3.2-10 DWRC
Ring-billed gull (Larus po Water 8 (HC)) —_ Goodhue, personal communication
delawarensis)
Common pigeon (Columba livia) po Water 20 (HC) — Goodhue, personal communication
po Propylene glycol 7.5 —_ DWRC
Mourning dove (Zenaidura po Propylene glycol 8.1 7.5-10 Schafer (1972)
macoura)
Ruddy ground dove po Grain <25 — DWRC
(Columbigallina ralpacoti)
Scaled dove (Scardafella po Grain >4 —_ DWRC
squammata)
White-winged dove (Zenaida po Propylene glycol 13 — Schafer (1972)
asiatica)
Brown-throated parakeet po Grain ~10 — DWRC
(Aratinga pertinax)
Budgerigar (Melopsittacus po Propylene glycol 5.6 — DWRC

undulatus)
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Orange-fronted parakeet
(Aratinga canicularis)

Robin (Turdus migratorius)

Starling (Sturnus vulgaris)

Black-billed magpie (Pica pica)

Common crow (Corvus
brachyrhynchos)

Green jay (Cyanocorax yncas)

Yellow-billed magpie (Pica
nuttalli)

Boat-tailed grackle (Cassidix
mexicanus)

Brown-headed cowbird
{Molothrus ater)

Bronzed cowbird (Tangavius
aeneus)

Common grackle (Quiscalus
quiscula)

Red-winged blackbird
(Agelaius phoeniceus).3

Shiny cowbird (Molothrus
bonariensis)

Tricoiored blackbird (Agelaius
tricolor)
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Grain

Propylene glycol

Water
Pellet
Propylene glycol

Propylene glycol
Propylene glycol

Propylene glycol
Propylene glycol

Propylene glycol
Water

Propylene glycol
Propylene glycol
Propylene glycol

Water
Water
Propylene glycol
Propylene glycol

Propylene glycol

Propylene glycol

42

14 (HC1)
<6
49

24
24

<10
24

32
1.7-1.1

42
32
24

8.5

24
24

<1.0

4.2

3.2 (HCI)

DWRC

DWRC

Goodhue and Baumgartner (1965a)
DWRC

Schafer (1972)
DWRC
Schafer (1972)

DWRC
DWRC

Schafer (1972)
DWRC

Schafer (1972)
Schafer (1972)
DWRC

DWRC
DWRC
Schafer (1972)
DWRC

DWRC

DWRC
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TABLE 1—continued

95%
Species (mixed or unknown LDS0  confidence limits
sex unless noted) Route* Carrier (mg/kg) (mg/kg) Source of data
Blue-black grassquit (Volatina po Grain 10 5.6-18 DWRC
Jacarina)
Dickcissel (Spiza americana) po  Grain =10 — DWRC
House finch (Carpodacus po  Propyleneglycol 5.6 — DWRC
mexicrus)
Golden-crowned sparrow po  Propylene giycol = 5.6 3.2-10 DWRC
(Zonotrichia atricapilla)
House sparrow (Passer po Propylene glycol 7.5 —_ DWRC
domesticus) po Water 4.0 — Schafer (1972)
po Water 38 — DWRC
po Water 3.6 —_ Goodhue and Baumgartner (1965a)
dm  Acetone >100 — DWRC
Red-billed quelea (Quelea po  Propyleneglycol 5.6 3.2-10 DWRC
~ . quelea)
) dm  Acetone >100 — DWRC
Ruddy-breasted seedeater po Grain <72 — DWRC
(Sporophila minuta)
White-crowned sparrow po Propylene glycol 5.6 32-10 Schafer (1972)

(Zonotrichia leucophrys)

“ po = per os, ic = intracerebral, im = intramuscular,

* HC1 = Hydrochloride salt.

€ Denver Wildlife Research Center.

ip = intraperitoneal, iv = intravenous, sc = subcutaneous, dm = dermal.
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TOXICITY OF 4-AMINOPYRIDINE 537

METHODS

Previously unpublished data from the Denver Wildlife Research Center (DWRC)
were derived primarily by the po methods described by DeCino er a/. (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
toxicity was determined by the method described by Schafer er al. (1969). All test
animals were adults unless noted in the table, LD50 values and 95 %; confidence limits
were derived by the moving-point interpolation method described by Thompson
(1948), Thompson and Weil (1952), and Weil (1952). The 4AP used was technical
material of about 959 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 indicate that
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
less 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 LD50 =20 mg/kg). Mice
and hogs appeared to be intermediate in susceptibility, although the modes of ad-
ministration were not comparable.

Birds were approximately as sensitive to 4AP intoxication 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 HCl. Game species such as mallards, bobwhites, 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 frighten-
ing agent to control damage caused by birds.
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