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ABSTRACT: Gastrointestinal tracts were obtained
from 120 raccoons (Procyon lotor) on properties
in the state of Mississippi, US, with and without
wildlife baiting to observe the effects of baiting on
parasite prevalence and intensity. Raccoons from
baited properties had higher prevalence of
Gnathostoma procyonis and higher intensities of
Physaloptera rara and Macracanthorhynchus in-
gens, which can cross species barriers.

Wildlife baiting is an increasingly common
practice that may facilitate wildlife pathogen
transmission (Murray et al. 2016). Baiting
often targets a single game species but usually
has high use by nontarget animals. For
example, raccoons (Procyon lotor) often feed
on corn (Zea mays) seeds intended as bait for
white-tailed deer (Odocoileus virginianus)
(Bowman et al. 2015). Also, raccoons com-
monly harbor macroscopic nematodes and
acanthocephalans (Kresta et al. 2009). More-
over, it has been experimentally demonstrated
that concentrating food sources can affect
endoparasite communities in raccoons by
increasing prevalence of infection as a result
of increased host contact (Wright and Gomp-
per 2005; Monello and Gompper 2011). Here,
we observe whether patterns from experimen-
tal manipulations are consistent with raccoon
populations from baited and nonbaited prop-
erties in Mississippi, US.

A fur trapper donated 120 raccoon gastro-
intestinal tracts (esophagus to rectum) oppor-
tunistically trapped between February and
March 2016 in seven counties in in the state of
Mississippi (Fig. 1). Most were from areas
where wildlife baiting was practiced but 18
were from nonbaited properties. Date, coun-
ty, sex, and age (adult vs. juvenile) were
recorded prior to removing the gastrointesti-
nal tract, which was then stored in a �18 C

freezer. Of the 120 samples, 92 (77%) were
from males and 103 (85.8%) were from adults.
After thawing, each gastrointestinal tract was
dissected and processed using methods to
detect macroscopic gastrointestinal parasites
(Page et al. 2005). We acknowledge that
focusing on macroscopic parasites could lead
to underrepresentation of smaller organisms
and underestimation of the total individuals.
However, methods were kept consistent and
were intended to determine if patterns in
parasites were related to wildlife baiting.
Presence of corn, gastric perforations, and
ulcerative gastric lesions were recorded.
Gastrointestinal contents were removed by
scraping with a finger, placed into a plastic
container, and mixed with tap water. The
solution was then filtered through a 600-lm
sieve. Parasites were collected with forceps
and with the aid of a dissecting scope to
discern mucus from helminths. Helminths
were fixed in 70% isopropanol. Macroscopic
nematodes and acanthocephalans were iden-
tified to species level (Miller 1992) in wet
mounts by morphologic features.

Corn was present in 68 of the 120 gastroin-
testinal tracts from baited properties and was
not present in gastrointestinal tracts from
nonbaited properties. Thus, although we did
not have perfect knowledge of each raccoon’s
access to bait, these data indicated that our
knowledge of whether baiting occurred on a
property was a good indicator of the probability
that a captured raccoon had access to bait.
Only Physaloptera rara (Museum of South-
western Biology, Albuquerque, New Mexico,
USA; accession no. MSB:Para:30094), Gnatho-
stoma procyonis (accession no. MSB:Para:
30095), Macracanthorhynchus ingens (acces-
sion no. MSB:Par:30093), and Cestodia were
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detected (Table 1). Intensity of Cestodia, the
number of parasites found in a specimen, was
unmeasurable because of high numbers of
proglottids entangled with gastrointestinal mu-
cus and autolysis. Baylisascaris procyonis was
not detected in any raccoon. Grossly visible
gastric lesions (ulcerations or abscesses) were
present in 25% of gastrointestinal tracts, and
gastric perforations were noted in 1.5% of
gastrointestinal tracts at G. procyonis gastric

attachment sites. Gastric perforations demon-
strate a significant health burden in raccoons
from parasitism and occurred only in raccoons
from baited properties (Babero et al. 1959).

Using logistic and linear regression, we
modeled the effect of baiting on the occur-
rence (binary response) and intensity (contin-
uous response) of each parasite in JMPt

(version 13, SAS Institute Inc., Cary, North
Carolina, USA). Occurrence of G. procyonis
was greater in raccoons from baited properties
(P,0.001, r2¼0.931). Cestode occurrence
tended to be associated with the presence of
corn in the gastrointestinal tract (P¼0.067,
r2¼0.771). The presence of corn in the
gastrointestinal tract was associated with an
increased parasite intensity for M. ingens
(P,0.001, r2¼0.952) and P. rara (P,0.001,
r2¼0.891), but G. procyonis (P¼0.372,
r2¼0.573) was unaffected.

Consistent with the experimental data
presented by Wright and Gompper (2005)
and Monello and Gompper (2011), our data
indicate that current baiting practices in wild
populations of raccoons in Mississippi may be
associated with increased parasite prevalence
and intensities. Thus, wildlife baiting could
potentially lead to wildlife health concerns not
only for raccoons, but other wildlife species
and humans. Baiting may facilitate the spill-
over of P. rara, G. procyonis, and M. ingens to
other species. For example, Physaloptera spp.
can also infect domestic dogs (Canis lupus
familiaris), cats (Felis catus), coyotes (Canis
latrans), and some lizards (Petri and Ameel
1950; Goldberg and Bursey 1989). Similarly,
M. ingens can infect rats, swine, humans, and

FIGURE 1. Locations in Mississippi, USA, where
raccoon (Procyon lotor) gastrointestinal tracts were
sampled and examined for the presence of parasites.

TABLE 1. Percentage prevalence, intensity (the number of parasites found in a specimen), and intensity SD for
each parasite found in raccoon (Procyon lotor) gastrointestinal tracts collected in the state of Mississippi, USA.
Intensity and intensity SD of Cestodia could not be calculated because of high numbers of proglottids entangled
with gastrointestinal mucus and autolysis.a

Parasites Prevalence Mean intensity Intensity (SD)

Gnathostoma procyonis 46.7 1.08 1.1 (2.2)

Physaloptera rara 39.2 1.3 3.9

Macracanthorhynchus ingens 45.0 2.2 2.2

Cestodia 27.5 — —

a — = not applicable.
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many carnivore species (Dingley and Beaver
1985; Pearce et al. 2001). Gnathostoma
procyonis can infect most vertebrate animals,
including humans (Lockhart 2007). Concen-
trating animal and human use at feeders is
likely to increase contact rates across species
and result in exposure to these parasites.
Thus, continuation of wildlife baiting may be a
wildlife and human health concern (Milner et
al. 2014).
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