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HELMINTH POPULATION DYNAMICS IN THE
COTTON RAT, SIGMODON HISPIDUS'

JameI R. Coggins' and James S. McDaniel

Deportment of Biology, East Carolina University, Greenville, North Carolina

H~lmiath. w~r~ collected from $il_Jo" hi,tHJ*1 over a two-year period.
ODe or more of five Ip«in of helmiaths were fouad ia 88% of the 130 cottoa
hU IlUdiecL Thew were the cettodes, R.llinuiru blllt".;, HY"'ntD~1 Jimi"lIllI,
aadlanoal T_u l_iMfoNlfi" aacI the nematodes MilJUJ~ho"," ",fINs ilJCiIrOiJ"
and Lmllillrilllil __CII. There was IeaIODa1 variatioa in aumber of worms. number
of Ip«in aad aumber of holes iJ1feaed. latauiry was greatelt in fall aad lightelt
ia the wiater. Extent of iafest8doa was greatelt in wiater-spring aDd lightest in
IUmmer. Ninety-two per cent of male and 84% of female rau were infected. Male
tata harbored more worm. of each species over the collection period. and more at
each IeUOft of the year, than did females. The average number of worms was only
sliahdy greater ia males in the winter, but two to four times greater thao females
ocller seatODJ of the year.

Small coeton rau had the same number of peruite species as large corron
rats. The averaae number of worms was sreater in luse conon rau, except for the
nemacocle, L .JlltlCIl.

No ••ailieaoc differences were seen in number or kind of parasites found in
preloant conoo rau.

P.....ites of the cotton rat are well
known. Apparently, this is because the rac
is .bund.nt in the JOuthern United States,
is easily captured, is an important labora·
tory animal (1), and se"es as an experi
mental animal in the study of echinococ
cosis (2), fi lariasis (3 ), schistosomiasis
(.(), and rrypanosomiasis (5).

B.ylis (6) published a list of helminths
from this host, while Harkema and Kart
m.n (7) made a srudy of helminths and
ectopa....ires from conon rats from Georgia
and central North Carolina. Helminths have
been identified in colton rats from Texas
(8, 9, 10), Florida (11, 12), Oklahoma
(13), .nd Georgia (14, 15 ) . Protozoan
parasites have been recovered from rhis hOSI
in Florida (16), Central America (17),
Georgi. (18), and Alabama (19).

This srudy is the first extensive survey of
cotton rat helminth pa....ites conducted in
North Carolina in 25 years and to our know
Iedse, the fint in the coastal area.

The host animal is coosidered to be S.
hUfJiJMS AOfINr_Iti on the basis of ge0
graphical location (20).

\ from • Master's thesis io the Depenmenl of
BiolofY' East Carolioa UDiverUry, uDder the
dit«UOQ of J.s.M.

•Praeot adcIraa:~t of BioloD. Wake
~7:-:';;venity, itutoo·Sa1em, North Quo.

PIoc. 0kJL AcacI. Sci. 55: 112-115 (1975)

MATERIALS AND METHODS

S. hispiJus were collected from June,
1970 through May, 1971, and from Decem·
ber, 1971 rhrough March, 1972. Twenty
five live traps (Sherman, SN-40) were set
and checked each morning until ten rats
were collected for that month. In some
monrhs the 750 trap days did not yield ten
animals.

The collection site was undeveloped acre·
age inside the city limits in southwest
Greenville, Pitt County, North Carolina.
It was a rriangular old field plot of about
20 hectares in size.

The animals were chloroformed in the
traps in rhe laboratory. They were measured
(snout-vent) and immediately dissected.
Standard procedures were used in collecting,
fixing, storing, mounting and identifying
the worms. The identification of a larval
cestode (strobilocercus type) was supported
by the successful infection of a laboratory
cat and subsequent recovery of the adult
worm.

RESULTS
Cotton rats, S. bispiJus, were captured

each month of the year although collections
were small in April and May (Table 1). No
m.1es were taken in October. Cotton rat
population density is known to exhibit aD
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aaaual c:yde with the lowest numbers in
spring (21).

Of 130 s. 1Hst*'" examined, 88% were
infected with one or more of fift species
of helminths (Table 1). Multiple infections
were common (Table 2). Among 60 males
and 70 females., SS males (92%) and S9
females (84%) were infected.

There was seasonal variation in number
of worms, numher of worm species and
number of infected hosts (Tables I, 2).
Intensity was greatest in tbe fall (Septem.
ber-October·November) and least in the
winter (December·January.February). live
worm species were encountered in fall·
winter and four species were recovered in
spring-summer. The average number of
worms per host was 17, 18, 20, and 24 in
winter, spring, summer, and fall, respec·
tively.

The seasonal extent of these infections
did not follow the pattern of seasonal in
tensity (Tables I, 2). The number of
hosts infected was fewest in the summer
(16%), higher in fall (88%) and great
est in winter.spring (94% and 93% respec
tively).

Male cotton rats harbored more worms
of each species over the collection period,
and more at each season of the year, than
did females (Table 1). The average number
of worms in each sex was only slightly
greater in males in the winter, but ranged
between 1.8 and 3.7 times the number in
females through the other seasons of the
year. A greater number of male hosts were
infected with three of the five species
(Table 2).

RIIillklitU b.lteN Chandler was the most
commonly occurring parasite. It was re
covered each month of the year (Table 1).
There was a single seasonal peak in numben
of this worm in the fall. Male rats were
more heavily infected, but more female
hosts than males harbored this worm (Table
2).

Lo.gislriM. MI,It'tiI Chandler was the
IeCODd most abuAdant parasite found
!Table 1~. It appeared the,,! wu a sharp
tncrase .n numben to a smgle seasonal
peak in the faiL Very few L MlIIIK. were
found in spring and summer. Male hosg
were more heavily infected than females.,
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and an equal Dumber of male and female
hosts were carrying this species (Table 2).

The nematode, /lU.sIO/'bor.s ...m lIS·
uroiMs (Chitwood), was found during
each month of the year except in May when
only two rats were captured (Table 1).
There was a single seasonal peak of occur
rence in male hosts in tbe faU that declined
by winter. Female hosts were not infected
as heavily as males. More male than female
rats were infected with this worm (Table
2).

H1f'N"Okl'is II.,.",. (Rudolphi>, a
cosmopolitan parasite of rodents, appeared
infrequently and in small numben (Table
1). Only 16 of these wOtDlS were recovered
from five hosts. The greatest number was
in male hosts.

TM1IU IM";Mformis (Datach) strobila
cerci were found in tbe livers of hosts duro
ing all months except August (Table 1),
Greatest numben were found in March
after which they declined to low numbers
from July through October. More worms
were found in male hosts than female
(Table l). and more males were infected
(Table 2). To confirm the identification,
pieces of liver containing cysts were fed to
laboratory cats. One cat received 36 cysts
over a three·month period between October
and December, 1971. No parasites were
recovered. A second cat was fed one cyst
on January S, 1972, and five cysts on Feb
ruary 12. Five adult T. IM"iM/O,.",;s were
recovered from this cae on March 17, 1972.

In an attempt to determine the effects
of host age on parasite populations in the
cotton rar. data were analysed by considera
tion of host size (Table 3). Each of the
parasite species was represented in both
small and large rag. Large rats harbored
more worms and more worms of each
species on the average except for the nema·
tode, L. MI"",•.

A tcxal of 9 of 70 female cotton tats
(13%) were found to be carrying litte....
There was no great difference in worm
burden between pregnant and non-pregnant
female cotton rag (Table 4). However, no
pregnaot females were infected with L.."M., and the worm burdens of the ocher
females wu reduced during the time of
breeding activity.
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R08t Size

ParaaUe S·IOcm 13-15 em

No. No. Ave. No. No, Ave,
Roeta W01"mJl Load R08ta Worma l.oad

1lMIIUlHu hAm 15 101 1.1 29 304 10.5
H""MOI#~.

tI...u 2 2 1.0 2 8 4.0
T~

IlIInHMltHWI;1 11 21 1.9 1.( 91 6.9
MlUtO~1

",1IriI lII~"'-" 15 71 5.l 19 193 10.2to_,;,,.,,.,,,

-"'"" 10 188 18.8 8 131 IS•.(

TOTAL 33 395 12.6 30 733 24.4

TAI... .(. Til. rJ.tknl.b;, of ".••_" to ".",bff -J 'flede. of,.".iJ•. lrow /""M Si,,,,oJt»I h;,fIiJ.,

Non-I'rell:nant Prel\'nant

No. So. Ave. No. No. Ave.
Ho"tll W..rm.. l.oad H"8I14 \\'"rm" I....'ad

RMlliathu IJ"j"'; 3.( 263 7.7 S SI 10.2

H""MOh~1 #1;"';".,. 2 6 3-0 .. --
TMffi", t.",;".!tHWI;. 19 27 1.4 3 7 2.3

MlUlO,hotw. ",1Iri. 26 19S 7.S 1. 1.7 13.5
lUCIII'OM••

to.~"_".~" 16 2S7 16.0 - . _.. .. -
TOTAL SO 7'8 15.0 9 8S 9.4

DISCUSSION

It has been established that certain para·
sites show leatOnal variltion. AlthouBh
_ling mainly with lish parasites., Russian
in'Veltiptots have established principles
concerning the relationship 01 parasitic
fauna to the host's life history. ecology.
physiology, and behavior (22, 23). These
basic idea 'Were discusaed by Kennedy (24).

While much is known about the hel.
minths of cotton nus. their seasonal occur.
rences ate DOC well studied. Layne (11)
studied the teaonal occurrence of the nema.
tode, C~ h""";c., in three species
of rodents of Florid., one of wbich was S.
blsfHthu· Harkema and Kartman (7) show.
ed leMOnal data in their study of North
Carolina and Georgia cotton rat helminths

and ectoparasites. Layne (11) found that
(;. hefltltir/l infections were highest in April
and low through the winter in S. bisfliJus.
While C. befJ/IIi~/I was not recovered from
North Carolina cotton rats, April was a
month of low incidence of helminths
(Table I). Layne's study is difficult to
evaluate since data were not accumulated
for each month of the year.

Two fewer species of helminths were
found in COlIStal Nonh Carolina cotton rats.
and none that had been found ;n those of
the piedmont (7). The data for helminths
found in both Studies compare favorably
but have many specific differences. A great.
er percentalge of C08Stal COtton rats were
infected with R. 1",IIm and about an equal
percentage with M. ",.,.;S IIScIWoides. The
other three species were found in more



piedmont hosts. Tbe iDCidence of helminth
species was similar only for R. Wm and
T. IMfliMfMfllis larva. The average num
ben of the nematodes aDd H. tU",;.",. per
host were five to six times greater in pied
moot hosts.

Ooly H. di",i••u, T. IMtIiMformis
larvae and L. _11.&11 showed significant
differences in seasonal infection in the
piedmont (7). 00 the coast, the extent of
infection by R. blllte"; was similar through.
out the year (60%), but tbe intensity in
summer and fall was 2 times greater than
spring and winter. H,me.olepis tU"';"IIIII
was not recovered during the spring on the
coast. It was found only in male hosts in
summer and winter, the female hosts in the
fall. The larval T. 11Ie"i.e/ormis showed
lower extensities and intensities in roastal
hosts during summer and fall than in
winter-spring. The intensities of M. ",IINS
1II&lIt'oiJes increased from spring through
fall on the coast, while the extensity was
greatest in summer. The intensity and ex·
tensity of L. _11"&11 changed appreciably
downward only during the summer in
coastal hosts.

Among the adult parasites found only
L. _11"&11 has no intermediate host. Eggs
hatch from feces putting the larvae in prox·
imity to the same or another cotton rat. The
other species increase their intensities and
extensities from spring through fall, which
relates, presumably, to an increased number
of intermediate hosts during this time of
the year.

TIIe"iII IMni.e/ormis is a larval parasite
of the cotton rat. The recruitment period
for coastal rats appean to be fall. The great·
est intensity and extensity is in the spring.
The cat is the definitive host of T. IIIe"ille
formis. Eggs are passed in the feces and
picked up by the cotton rat in its foraging
for food. The onchosphere penetrates the
intestine and goes via the bloodstream to
the liver, usually appearing within 96
hours. Cysts start to form about day 7, the
scolex by day 14, and the strobila around
day 48 (25). The lack of success in estab
lishing infections in cats with T. IMni.e
/ormis larvae recovered from rats from
October through January would seem to
indicate that tbey were not mature and
infective before February. Hutchison (26)
showed that larvae had to undergo a mini
mum period of 60 days in tbe laboratory
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mouse before becoming infective, so cotton
rats at the Greenville site apparently did
not acquire this infection before late fall.
Since COtton rat populations are low during
the spring, it may extend into summer the
period before which many cats may pick up
the infection. Hutchison (27) reported that
the adult worm sheds gravid proglottids
between 36-42 days after infection of the
cat, so this would seem to make eggs avail
able for cotton rats at the proper time in
late fall, when host population densities
are high, to complete the life history as in
dicated by the collection data. An age re
sistanee to infection has been established
for laboratory miee (26), so perhaps only
rats born in the summer are susceptible to
infection.

An attempt was made to group the host
animals into age classes to observe the effect
of host age on parasite load and parasite
mix. Some workers have used weight as an
index of age (28, 11), but Dunaway and
Kaye (29) showed that weight is not
necessarily indicative of age. We used host
body length (snout-vent) as an age index.
This measurement is probably not satisfac·
tory. Most animals fell within a narrow
range (12-14 em), although the total range
was from 6 to 16 em. It Will observed that
longer rats had more parasites than shorter
rats (Table 3). Cotton rats of low weight
have been shown to have the lowest in·
cidence of helminths (7).

Since cotton rats seldom live more than six
months in the wild (21) their parasite-mix
is representative of only a relatively shon
term situation. All species were represented
in both the large and the small rats (Table
3). Large rats had more parasites of each
species except for the nematode, L. aJU"&1I
(Table 3).

While there is a large difference in para
site prevalence between male and female
hostS in this study (Table I), there appears
to be no correlation between incidence and
reproductive status of the female hosts
(Table 4). Two species, H. Jimi,,1I11I and
L. _11"&11, were not found in pregnant
females. Hyme"olepis Jimi"ulII was of low
occurrence in all hostS. L. aJU"&1I was found
in female hosts only during eight months
of the year <Table I). Each species that did
occur in pregnant hosts showed a .Iightly
greater prevalence than in non-pregnant
females but the increase was not .ignificant
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(Table of). Henry (14) reponed similar
da,. lor GeotBia conoa tau. The review by
Schwabe aDd KiJejiall (30) examined the
poceotial role 01 hose hormooa Oft its flat
worm pa....ica. The da" are equivocal. but
indicate hose sex bormonef have all effect
011 worm development aad the establish
ment 01 some flatworm infeecioos.
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