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HELMINTH POPULATION DYNAMICS IN THE
COTTON RAT, SIGMODON HISPIDUS'

Jomes R. Coggins’ ond Jomes S. McDaniel

Depariment of Biology, East Corolina University, Greenville, North Carolino

Helminths were collected from Sigmodom bispidus over a two-year period.
One or more of five species of helminths were found in 88% of the 130 cotton

tats mudied. These were the cestodes,

Raillienting bakeri, Hymenolepis diminuta,
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Small cotton rats had the same number of parasite species as large cotton
rats. The average number of worms was greater in large cotton rats, except for the

nematode, L. adunca.

No sigaificant differences were seen in number or kind of parssites found in

pregnsat cocton rats.

Parasites of the cotton rat are well
known. Apparently, this is because the rat
is abundant in the southern United States,
is easily captured, is an important labora-
tory animal (1), and serves as an experi-
mental animal in the study of echinococ-
cosis (2), filariasis (3), schistosomiasis
(4), and trypanosomiasis (5).

Baylis (6) published a list of helminths
from this host, while Harkema and Kart-
man (7) made a study of helminths and
ectoparasites from cotton rats from Georgia
and central North Carolina. Helminths have
been identified in cotton rats from Texas
(8, 9, 10), Florida (11, 12), Oklahoma
(13), and Georgia (14, 15). Protozoan
parasites have been recovered from this host
in Florida (16), Central America (17),
Georgis (18), and Alabama (19).

This study is the first extensive survey of
cotton rat helminth parasites conducted in
North Carolina in 25 years and to our know-
ledge, the first in the coastal area.

The host animal is considered to be §.
bispidus homareki on the basis of geo-
graphical location (20).
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MATERIALS AND METHODS

S. bispidus were collected from June,
1970 through May, 1971, and fromn Decem-
ber, 1971 through March, 1972. Twenty-
five live traps (Sherman, SN-40) were set
and checked each morning until ten racs
were collected for that month. In some
months 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 triangular old field plot of about
20 hectares in size.

The animals were chloroformed in the
traps in the laboratory. They were measured
(spout-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. bispidus, were captured
each month of the year although collections
were small in April and May (Table 1). No
males were taken in October. Cotton rat
population density is known o exhibit an
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TABLE 1, Tosal wumber of parasites from Sigmodon bispidus by sex of bost for each month of the year

Jan Feb Mar Apr May Jun Jul Aug 8ep Oct Nov Dec Total
Parasite M F M F M F M F M F M F M F M F M F M F M F M F M F
Examined 3 9 8 7 6 3 2 1 1 5 5 8 5 7 4 3 9 0 1 3 6 15 8| 60 70
Infected 3 8 8 6 6 3 2 1 0 3 4 6 2 7 4 3 8 0 9 3 S5 14 8 s5 %9
R&-.«u‘.‘h 11 29 14 17 29 8 6 7 0 32 32 69 18 83 41 98 S6 0 54 7 14 45 47 429 322
s
:&’\IQ?V& 0 0 5 0 o0 o 1] o 0 06 0 0 0 9 o 0 0 0 2 0 0 O O 14 2
diminuta
Teonia 4 12 35 S 49 4 3 4 0 10 4 1 1 0 o 2 0 0 1 7 1 3 7]142 38
taswiaeformis
Mastopborus 12 40 7 3 16 12 0 0 o0 11 22 4 1112 10 72 35 0 27 25 25 34 47| 331 222
muris ascaroides
Longistriste 10 40 125 25100 O 15 0O 0 0 1 0 0 10 O 100 5 0110 O 30115 77| 460 303
adunca
Total 37 121 186 50 194 24 24 11 0 53 59 111 20 214 51 272 96 0 194 39 70 224 178 {1342 887
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TABLE 2. Total wumber and sex of Sigmodom bispidus i d with parasites for each momth of the yeor
Jan Feb Mar Apr May Jun Jul Aug 8ep Oct Nov Dec Total
Parasite M F M F M F M F M F M F M F M M F M F M F M F| M §
Examined 9 8 7 6 3 1 2 r 1 5 s 8 s 7 3 9 o 11 6 15 8 |60 70
Infected 8 8 6 6 3 1 2 1 0 3 4 6 2 7 3 8 0o 9 5 14 8 (%5 59
Raillietina 5 2 3 3 2 o0 2 1 1 2 4 5 2 5 2 7 06 6 3 12 4|3 4
baheri
W&i 0 0 2 0 0 o 0 O ¢ 06 0 ¢ 0 o0 1 o 0o o0 2 0o 0 o 3 2
Toewia 4 7 3 5 3 0 1 0 2 2 1 1 o i 0 0 1 1 2 3123 2
ioeformi
Mastopborus 3 5 4 1 2 1 1 0 o0 1 3 2 4 17 1 3 0 5 2 7 4|34
muris ascercides
Lowgistriata S 4 0 3 0 1 0o 0 0 1 0 0 2 2 1 o0 4 2 4 3 |17 18

adunce




annual cycle with the lowest numbers in
spring (21).

Of 130 S. bispidus examined, 88% were
infected with one or more of five species
of helminths (Table 1). Multiple infections
were common (Table 2). Among 60 males
and 70 females, 55 males (92%) and 59
females (84%) were infected.

There was seasonal variation in number
of worms, number of worm species and
aumber of infected hosts ('If‘:ll;lus:, 2).
Inténsity was greatest in the (Septem-
ber-October-November) and least in the
winter (December-January-February). Five
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 1, 2). The number of
hosts infected was fewest in the summer
(76%), higher in fall (889%%) 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).

Rasllietina bakeri 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 numbers
of this worm in the fall. Male rats were
more heavily infected, but more female
lzk)nu than males harbored this worm (Table

Lomgistriata adumca Chandler was the
most abundant parasite fouad

(Table 1). It ap, there was a sharp
increase in npumbers 0 a single seasonal
m:din the fall. Very few L. adumca were
in spring and summer. Male hosts

were more heavily infected than females,
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and an equal number of male and female
hosts were carrying this species (Table 2).

The pematode, Mastopborns murss as-
caroides (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 the fall chat declined
by winter. Female hosts were not infected
as heavily as males. More male than female
rats were infected with this worm (Table
2).

Hymenolepis diminusta (Rudolphi), a
cosmopolitan parasite of rodents, appeared
infrequently and in smail numbers (Table
1). Only 16 of these worms were recovered
from five hosts. The greatest number was
in male hosts.

Taenia taeniaeformiss (Batsch) strobilo-
cerci were found in the livers of hosts dur-
ing all months except August (Table 1),
Greatest numbers 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 1), 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 cyses
over a three-month period between October
and December, 1971, No parasites were
recovered. A second cat was fed one cyst
on January 5, 1972, and five cysts on Feb-
ruary 12. Five adult T. taemiaeformis were
recovered from this cac on March 17, 1972,

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

A total of 9 of 70 female cotton rats
(13%) were found to be carrying litters.
There was no great difference in worm
burden between pregnant and non-pregnant
female cotton rats (Table 4). However, no
pregoant females were infected with L.
adunca, and the worm burdens of che ocher
females was reduced during the time of
breeding activity.
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TAMLE 3. Tbe relationsbip of bost size to mumber and species of pare-
sites from Sigmodon bispidus
Host Size
Parasite 8-10cm 13-15cm
N N No. NO. Ave,
Henis| Worms | Toud | Hosis| Worms | foad
Railliotine bakeri 15 107 71 29 304 105
Hymenolepis
diminute 2 2 1.0 2 8 40
Teewis
suaewiasformis 3] 19 14 97 69
Mastopborus
mwris ascoroides 15 77 5.1 19 193 102
Longistriats
adunca 10 188 188 8 131 154
TOTAL 33 395 126 30 | 733 244

TASLE 4. The relationship of pregmancy to mumber and species of
parasites from femals Sigmodon bispidus

Non-Pregnant Pregnant

Honin [Wormn  feond | Honis] Warma| fend

Raillieting bakers 34 263 7.7 b 51 10.2

Hymenolepis diminuta 2 6 3.0 - . -

Taenia tatniasformis 19 27 1.4 3 7 23

Mastophorus muris 26 195 7.5 2 27 135

ascoroides

Longistrista sdunce 16 257 160 - - -

TOTAL 50 748 15.0 9 85 9.4
DISCUSSION and ectoparasites. Layne (11) found that

It has been established that certain para-
sites seasonal variation. Although
dealing mainly with fish parasites, Russian
investigators have established principles
concerning the relationship of parasitic
fauna to the host’s life history, ecology,

hysiology, and behavior (22, 23). These

ic ideas were discussed by Kennedy (24).

While much is known sbout the hel.
minths of cotton rats, their seasonal occur-
rences are not well studied. Layne (11)
mie% the seasonal occurrence of the nema-

. Capilleria ica, in three species
of rodents of Florida, one of which was §.
bispidus. Harkema end Kartman (7) show-
ed sessonsl data in their stody of North
Carolins and Georgia cotton rat helminths

C. bepatica infections were highest in April
and low through the winter in 5. bispidus.
While C. bepatica was not recovered from
North Carolina cotton rats, April was a
month of low incidence of helminths
(Table 1). 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 coastal North Carolina cotton rats,
and none that had been found in those of
the piedmont (7). The data for helminths
found in both studies compare favorably
but have many specific differences. A great-
er percenttage of coasral cotton rats were
infected with R. bakeri and about an equal
percentage with M. muris ascaroides. The
other three species were found in more



piedmont hosts. The incidence of helminth
species was similar only for R. bekeri and
T. saemsacformss larva. The average num-
bers of the nematodes and H. diminuta per
host were five to six times greater in pied-
mont hosts.

Only H. diminuta, T. taeniaeformis
larvae and L. adumca showed sigaificant
differences in seasonal infection in the
piedmont (7). On the coast, the extent of
infection by R. bakers was similar through-
out the year (60%), but the intensity in
summer and fall was 2 times greater than
spring and winter. Hymemolepis diminuta
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. taemwiaeformis showed
lower extensities and intensities in coastal
hosts during summer and fall than in
winter-spring. The intensities of M. muris
ascaroides increased from spring through
fall on the coast, while the extensity was
greatest in summer. The intensity and ex-
tensity of L. adunca changed appreciably
downward only during the summer in
coastal hosts.

Among the adult parasites found only
L. adunca 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.

Taenia taeniaeformis is a larval parasite
of the cotton rat. The recruitment period
for coastal rats appears to be fall. The great-
est intensity and extensity is in the spring.
The cat is the definitive host of T'. taemiae-
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. faesmiae-
formis larvae recovered from raes from
October through January would seem to
indicate that they were not mature and
infective before February. Hutchison (26)
showed that larvae had to undergo a mini-
mum period of 60 days in the laboracory
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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 ac 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-
sistance to infection has been established
for laboratory mice (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 cm), although the total range
was from 6 to 16 cm. It was 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) cheir parasite-mix
is representative of only a relatively short-
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. adunca
(Table 3).

While there is a large difference in para-
site prevalence between male and female
hosts in this study (Table 1), there appears
to be no correlation between incidence and
reproductive stacus of the female hosts
(Table 4). Two species, H. diminuta and
L. adunca, were not found in pregnant
females. Hymenolepis diminuta was of low
occurrence in all hosts. L. adunca was found
in female hosts only during eight months
of the year (Table 1). Each species that did
occur in pregnant hosts showed a slightly
greater prevalence than in non-pregnant
females but the increase was not significanc



(Table 4). Heary (14) reed similar
dats for Georgis cotton rats. review by
Schwabe and Kilejian (30) examined the
potential role of host hormones on its flac-
worm parasites. The data are equivocal, bat
indicate host sex hormones have an effect
on worm development and the establish-
ment of some flatworm infections.

ACKNOWLEDGMENTS

This research was in part supported by
the East Carolina University Research
Councit.

We wish to thenk Dr. Susan McDaniel
ﬁt’\:d her sssistance in several phases of the
study.

REFERENCES

1. D. ). SHORT, in: A. WORDEIN snd W. LANE-
PITTIR (eds.), The UFAW Handbook ow
the Core and Mamagement of Laboratory
Amimals, 2nd ed. The Universities Federa-
;i:;a 3!;; Animsal Welfare, London, 1957, pp.

2. E. H. SADUN, L. NoRMAN, D. ALLAIN, and
N. KING, J. Infect. Dis. Dis. 100: 273-277
(1957).

D. S. BirTRAM, in: B. Dawss (ed.), Ad-
vewces In Parasitology, Vol. 4, Academic
Press, Inc, New York, 1966, pp. 235-319.

H. F. Lex, . Parasit. 48: 740-75? (1962).

A. A. PACKCHANIAN, Texas Rep. Biol. Med.
22: 707-715 (1964).

H. A. BayLiS, Ann. Mag. Nat. Hist.. Ser. 11.
12:  189-195 (1945).

R. Harxama and L. KARTMAN, J. Elisha
Mitchell Sci, Soc. 64: 183-191 (1948).

C. P. READ, J. Parasit. 35: 223-227 (1949)

D. M. MILviN and A. C. ChaNoLrz, J.
Parasit. 36: 505-510 (1950).

w

e N o wma

21
22.

23,
24.

25.

26.
27.

~

29.
30.

E. J. HUGGHINS, Amer. MidL Nat. 46: 230

1951).
J. ‘N‘ (&YN)I, Zoologica.  53:  107-122.

1969).
S. ((Z. SCH)lu., J. Parasic. 36: 423425 (1950).

. CF. 7§, Parasic. 40: 245254 (1954).
C. F. SMITH, J (

H. M. HENmY, Assoc. Southeast Biol
17: 47 (sbetr.) (1970). .

S. McKzever and H. M. HENzy, J. Psrasic
57: 442443 (1971).

J. T. CurperTsON, J. Parasit 27:  45-50
(1941).

7. W. B, PETANA, Ann. Trop. Med. Parasit. 63:

$7-61 (1969)

. B. C. WALTON ‘and K. W. WaLLS, Ann. J.

Trop. Med. Hys. 13: 530-533 (1964).

. P. BARNARD, J. V. EaNsT, and C. F.
DIXON, J. Parasit. 60: 406-414 (1974).

R. E. HALL and K. R. K2LSON, The Mammals
of North America. Vol. 11, Ronald Press,
New York, 1959.

E. P. ODUM, J. Mammal. 36: 368-378 (1955).

V. A. DoGizL, G. K. PETRUSHEVSK], and YU.
1. POLANSKI, eds., Parasitology of Fishes,
Oliver & Boyd, London, 1961.

V. A. DOGIEL, Gemeral Parasitology, Oliver
& Boyd, Loadon, 1964.

C. R. KENNEDY, s»: A.ER. TAYLOR and R.
MULLER (eds.), Aspects of Fish Parass
sology. Blackwell Scientific Publications,
Oxford, 1970, pp. 145-159.

K. 1. AsuLapze, ss: K. I. SKRJABIN (ed.),
Essemtials of Cestodology. Vol. 1V., Israel
Program for Scientific Translations, Jeru-
salem, 1970, pp. 1-547.

w. L;s 8l-lu‘l!:lmoN, J. Parasit. 44: 574-582
(1958).

W. M. HUTCHISON, Exp. Parasit. 8: 557-567
(1959)

G. W. LUrrerMoser, Amer. J. Hyg. 24:
350-360 (1936).

P. B. DUNAWAY and S. V. KAYE, Amer. Midl.
Nat. 71:  141-155 (1964).

C. W. ScHwask and A. K. KILEJAN, in: M.
FLORKIN and B. SCHEER (eds.), Chemical
Zoology. Vol. 1L, Academic Press, Inc.,
New York, 1968, pp. 467-549.



	p112
	p113
	p114
	p115
	p116
	p117
	p118

