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Pathogenicity of the Hookworm, Ancylostoma pluridentatum, in a
Florida Panther (Felis concolor coryi) Kitten
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USA; 2 Department of Wildlife and Range Sciences, School of Forest Resources and Conservation, University of
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ABSTRACT: We evaluated clinical signs and ad-
ministered anthelmintic treatment to a wild-
caught, captive Florida panther (Felis concolor
coryi) kitten from Big Cypress National Pre-
serve, Florida (USA) infected with the hook-
worm, Ancylostoma pluridentatum. Clinical
signs observed included poor body condition,
lethargy, and below normal red blood cell num-
bers, hemoglobin concentration, and packed cell
volume, and elevated eosinophil numbers. In
addition, a maximum of 936 Ancylostoma sp.
eggs/g of feces were found on Day 11 of cap-
tivity. Following oral administration of 20 mg/
kg pyrantel pamoate on Day 11, 26 A. pluriden-
tatum were collected from the feces. Based on
the resolution of clinical signs, cessation of egg
shedding, and a return to normal hematologic
values following anthelmintic treatment, we be-
lieve that infection with A. pluridentatum was
the primary cause of the stressed conditions in
the panther kitten.

Key words: Ancylostoma pluridentatum,
hookworm, Felis concolor coryi, Florida pan-
ther, hematology.

The Florida panther (Felis concolor cor-
yi) presently consists of a single free-rang-
ing population of 30 to 50 adults (Belden,
1986) found in and around the Big Cypress
National Preserve (BCNP) of southern
Florida (USA) (25°30' to 26°30'N, 80°40' to
81°40'W). O’Brien et al. (1990) believe
that the hookworm, Ancylostoma pluri-
dentatum, was introduced into the Florida
panther population with the inadvertent
release of infected South American puma
intergrades (F. concolor ssp.) in southern
Florida between 1956 and 1966. Ancylos-
toma pluridentatum is now one of the most
prevalent and abundant parasites found in
Florida panthers (Forrester et al., 1985).

Some Ancylostoma spp. can be highly
pathogenic in domestic dogs and cats, es-
pecially in young animals (Kalkofen, 1987).
Roelke et al. (1985) reported that two,
3-wk-old captive cougar (F. concolor stan-
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leyana) kittens had clinical signs, includ-
ing anemia and poor weight gain, due to
infections with Ancylostoma sp. with
150,000 eggs/g (EPG) of feces. They spec-
ulated that the animals probably would
have died if they had not been treated with
anthelmintics. The only information avail-
able on the pathogenicity of A. pluridenta-
tum is from a preliminary study on do-
mestic cats in which clinical signs were
noted in infections with fewer than 250
hookworms (Forrester, 1992).

We evaluated clinical signs and hema-
tological values of a wild-caught, captive
Florida panther kitten naturally infected
with A. pluridentatum. Our objective was
to evaluate the pathogenicity of A. pluri-
dentatum and the efficacy of anthelmintic
treatment in a panther kitten.

A wild-born female Florida panther
(208), approximately 12 to 14 days old, was
hand-caught in the BCNP on 6 June 1992.
The kitten was held in isolation at the Low-
ry Park Zoo, Tampa, Florida, and fed a
mild replacer (KMR®, Peg-Ag, Incorpo-
rated, Hampshire, Illinois, USA) until Day
18 of captivity when KMR® was mixed
with a moist feline diet (Nebraska Feline
Brand®, Central Nebraska Packing, Incor-
porated, North Platte, Nebraska, USA).

Whole blood was collected from the jug-
ular vein, at capture and while in captivity,
and stored in EDTA Vacutainers® (Becton
Dickinson, Rutherford, New Jersey, USA)
until analyzed. A Coulter Counter Model
S + IV (Coulter Corporation, Hialeah,
Florida) was used to perform leucocyte
and erythrocyte counts (RBC), hemoglo-
bin concentration (Hb), and packed cell
volume (PCV). Mean corpuscular volume
(MCV), mean corpuscular hemoglobin
(MCH), and mean corpuscular hemoglo-



bin concentration (MCHC) were calculat-
ed from measured RBC, Hb, and PCV
values using the methods of Coles (1986).
Hematological evaluations were per-
formed at the Veterinary Medical Teach-
ing Hospital (VMTH), College of Veteri-
nary Medicine, University of Florida,
Gainesville, Florida.

Lowered hematological values such as
RBC, Hb and PCV are recognized features
of hookworm and related nematode infec-
tions (Ross and Armour, 1960; Anosa, 1977).
These values were used to assess possible
hookworm-induced anemia in Kitten 208.
Mean corpuscular volume, MCH, and
MCHC were evaluated to classify any ane-
mia. And, since eosinophilia may be pres-
ent in ancylostomiasis (Duncan and Prasse,
1982), eosinophil numbers were used to
approximate relative degree of hookworm
infection.

Fresh fecal samples were collected at
capture and during captivity. Nematode
eggs were counted using a fecal flotation
technique (Thienpont et al.,, 1979) at
VMTH.

Kitten 208 was treated orally with pyr-
antel pamoate (Strongid-T®, Pfizer Incor-
porated, New York, New York, USA) at a
dose of 20 mg/kg on two occasions, 12 hr
apart, on Day 11 of captivity. Feces were
collected intermittently from 2 to 30 hr
from time of first anthelmintic treatment
and preserved in 10% formalin fixative so-
lution (Fekal®, Meridian Diagnostics, In-
corporated, Cincinnati, Ohio, USA) for
identifying and counting nematodes. An-
cylostoma pluridentatum was identified
according to characteristics described by
Schwartz (1927). A single dose of iver-
mectin (Ivomec®, Merck & Company, In-
corporated, Rahway, New Jersey) was giv-
en orally on Day 17 at a dose of 0.20 mg/
kg.

On 7 April 1992, a male Florida panther
(54), approximately 12 to 14 days old, was
hand-caught in the same area as Kitten
208. Blood and fecal samples were col-
lected at the capture site prior to his re-
lease.
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Kitten 208 was moderately thin (body
weight, 0.6 kg) and lethargic as compared
to Kitten 54 (weight 1.4 kg); Kitten 54 was
in excellent physical condition. No parasite
eggs were found in the feces collected at
time of capture (Day 1) of either kitten,
nor on Day 3 or 6 from Kitten 208. Eggs
of A. pluridentatum were found first in
the feces of Kitten 208 on Day 7 (19 to 21
days of age). A maximum of 936 A. pluri-
dentatum EPG were found on Day 11
from Kitten 208, and the kitten was treated
with pyrantel pamoate the same day.
Twenty-six immature and adult A. pluri-
dentatum, including seven gravid and five
non-gravid females, were found in the feces
between 2 to 29 hr post-treatment. No A.
pluridentatum or other helminth eggs were
found between Day 16 and 45, the last day
of the study.

Representative specimens of A. pluri-
dentatum have been deposited in the U.S.
National Parasite Collection, USDA, Belts-
ville, Maryland 20705, USA (USNM Hel-
minth Collection Number 83977).

Body weight of Kitten 208 increased
from 0.6 kg (Day 1) to 1.1 kg (Day 9) to
2.4 kg (Day 23) for an average gain of 0.06
kg/day pre-treatment, compared to 0.09
kg/day post-treatment. Clinical signs of
thinness and lethargy resolved within 7
days post-treatment.

We compared pre-treatment and post-
treatment hematological values for Kitten
208, with values from Kitten 54, and ap-
parently normal values from captive cou-
gars, and wild-caught bobcats (Felis rufus)
(Table 1). Below-normal values for RBC,
Hb, and PCV, and normal values for MCV,
MCH, and MCHC for Kitten 208 on pre-
treatment Days 1 and 9 of captivity are
consistent with normocytic, normochro-
mic anemia. Values for RBC, Hb, and PCV
increased to near normal at 12 days post-
treatment (Table 1). Eosinophil numbers
increased from Day 1 of captivity (4%,
284/ul) to a high on Day 9 (24%; 1656/
ul) before treatment, then declined to near
normal (6%, 880/ul) 12 days post-treat-
ment; we believe these changes correspond
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TABLE 1. Hematological values for a Florida panther kitten (FP 208), before and after anthelmintic treat-
ment (on Day 11) for infection with Ancylostoma pluridentatum. Values for another clinically normal

panther kitten (FP 54) and felids of other types are included for comparison.

FP 208
Post-
Pre-Treatment Treatment Adult captive Wild caught
Blood value Day 1* Day 9 Day 23 FP 54 cougars® bobcatse
Red blood cells (x 10¢/ul) 5.54 5.04 6.52 6.74 79+ 1.14 7.11 £ 0.48¢
(6.0-9.7)°
Hemoglobin (g/dl) 13.4 10.6 12.1 12.7 13.8 £2.1 1228 +0.59
(10.5-17.8)
Packed cell volume (%) 32.8 27.8 34.8 31.8 38 +6 36.47 + 2.24
(27-48)
Mean corpuscular volume (fl) 59.5 56.0 58.1 46.0 49 + 2 53.68 + 2.83
(46-54)
Mean corpuscular hemoglobin (pg)  24.1 21.2 18.6 188 176 £ 0.8 —
(15.6-19.0)
Mean corpuscular hemoglobin 45.4 38.1 31.9 406 358+ 14 —
concentration (%) (32.0-38.2)
Eosinophils (% total leucocytes) 4 24 6 5 (0-6) —
Eosinophils (number/ul) 284 1,656 880 230 100 = 100 278 + 392
(0-400)

* Number of days in captivity.

* From Hawkey and Hart (1986).
< From Heidt et al. (1988).

4 Mean + SD.

* Range.

to the relative degree of hookworm infec-
tion.

Signs of hookworm disease in domestic
dogs and cats include progressive anemia,
emaciation, and lethargy. In heavy infec-
tions, there may be acute normocytic, nor-
mochromic anemia followed by microcy-
tic, hypochromic anemia with circulatory
collapse culminating in shock and death
(Kalkofen, 1987). Based on the resolution
of clinical signs, cessation of egg shedding,
and a return to normal hematologic values
after anthelmintic treatment, we believe
that infection with A. pluridentatum was
the primary cause of the stressed condi-
tions in the panther kitten. The clinical
signs and hematological value in Kitten
208 were consistent with signs of a light
to mild hookworm disease.

We suspect that Florida panther kittens
<2 mo of age, infected with low numbers
of A. pluridentatum, may show signs of
anemia suggestive of hookworm disease.
It is possible that infection of very young
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kittens may be indicative of perinatal in-
fection, either transuterine or transmam-
mary. Kittens infected by either route may
be more susceptible to developing hook-
worm disease than older kittens infected
by the oral route. We believe that the an-
thelmintics pyrantel pamoate and iver-
mectin are a safe and effective treatment
for hookworm infections in Florida pan-
ther kittens. Information on routes of in-
fection of neonates may allow the devel-
opment of more appropriate treatments in
pregnant females. Consequently, further
research is needed to document the effects
and routes of infection of A. pluridenta-
tum in Florida panthers.
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