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Research Note

Intra- and Interspecific Chemoattraction in Echinostoma caproni

and E. trivolvis Adults In Vitro

BERNARD FRIED AND M. A. HASEEB

Department of Biology, Lafayette College, Easton, Pennsylvania 18042 and
Department of Microbiology and Immunology, State University of New York Health Science Center,

Brooklyn, New York 11203

ABSTRACT: Intra- and interspecific chemoattraction
was studied in 14-day-old Echinostoma caproni and
E. trivolvis from domestic chicks. Experiments were
carried out at 38.5 = 1°C in petri dishes with an agar
substratum overlaid with Locke’s solution. Echino-
stoma trivolvis exhibited significantly greater intraspe-
cific attraction than E. caproni; this attraction was sig-
nificantly greater than the interspecific attraction.
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In accord with the recent review of Christensen
et al. (1988), this study uses the names Echino-
stoma caproni and Echinostoma trivolvis for 2
related species of 37-collar-spined echinostomes,
previously referred to as E. liei and E. revolutum,
respectively.

Larval and adult stages of closely related 37-
collar-spined echinostomes are morphologically
quite similar, yet differ physiologically. Thus,
Fried and Emili (1988) noted only subtle mor-
phologic differences between the metacercarial
cysts of E. trivolvis and E. caproni, but more
obvious specific differences in both the percent
and rate of excystation of cysts in vitro.

To document further physiologic differences
between these 2 closely related species, we ex-
amined behavior and pairing patterns of the
echinostomes in vitro. Although numerous stud-
ies on the in vitro pairing tendency of E. trivolvis
are available (Fried, 1986; Haseeb and Fried,
1988), similar studies on E. caproni are not; in-
terspecific pairing in echinostomes has not been
demonstrated. The present study compares in-
tra- and interspecific pairing between E. caproni
and E. trivolvis adults in vitro.

Echinostoma trivolvis and E. caproni were
grown for 14 days in domestic chicks (Fried and
Weaver, 1969, Fried et al., 1988). Worms were
quickly removed from the ileum at necropsy,
washed in several changes of Locke’s solution,
and maintained individually in petri dishes con-

taining 10 ml Locke’s solution for about 0.5 hr
prior to use.

The bioassay consisted of a petri dish (6 cm
diameter) with a nutrient agar substratum and a
10-ml Locke’s overlay (Fried and Roberts, 1972).
Two worms were placed 20 mm apart in each
dish and incubated at 38.5 + 1°C under subdued
light. The distances between worm centers were
measured in millimeters at 1 5-min intervals for
90 min without removing the worms from the
incubator. All worms were alive at the end of the
experiments. Observations were based on 16 dif-
ferent pairs of worms for each combination (Fig.
1). The unmodified data were compared using a
2-tailed Kolmogorov-Smirnov test (TRUE EP-
ISTAT®, Epistat Services, Richardson, Texas).
The percent attraction was determined by the

14 -
12 -
)
2 -
S
3 10 - /| \\
z | /1 N\
w 74 N\
5 / AN
= / oy
w v | '~ A
E-&-I T 7L N
ES » 3
Eg ° I A
w = B SRy N / %
(3] O / \\\
< S~
[o¢ 4+ ~ Y
o |
a
2+
S S S S
0 1 1 L 1 ] )
15 30 45 60 75 90
TIME (min.)
Figure 1. The distance (mm) between worm pairs

is shown as mean = SEM. Open circles, Echinostoma
caproni vs. E. caproni; triangles, E. trivolvis vs. E. tri-
volvis; closed circles, E. caproni vs. E. trivolyis.
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Figure 2. Intra-and interspecific attraction in Echi-

nostoma caproni and E. trivolvis is shown as percent
attraction, which was calculated by the formula: ([20
— DJ/20) x 100, where 20 is the starting distance and
D is the distance between a worm pair at an observation
time. Open circles, E. caproni vs. E. caproni; triangles,
E. trivolvis vs. E. trivolvis; closed circles, E. caproni vs.
E. trivolvis.

formula: ([20 — D]/20) x 100, where 20 repre-
sents the initial distance between worms and D
is the actual distance between a worm pair at a
particular time point. Thus, by this formula 0%
attraction would indicate that the worms re-
mained at their original distance (20 mm) or
moved further apart and 100% attraction would
indicate that a worm pair was in contact.

The distance between worms averaged about
I mm for E. trivolvis, 5 mm for E. caproni, and
8 mm for E. trivolvis vs. E. caproni. The mean
distances at each time between worms are shown
in Figure 1. Contact pairing (worms in physical
contact along any 2 surfaces) was observed 60%
of the time in E. trivolvis, 25% of the time in E.
caproni, and only 9% of the time in the inter-
specific trials.

Intraspecific attraction of E. trivolvis was sig-
nificantly greater (P << 0.05) than that of E. cap-
roni at all time points except 30 and 60 min. The
intraspecific attraction of E. trivolvis was signif-
icantly greater (P < 0.05) than interspecific at-
traction at all time points except at 90 min. The
intraspecific attraction of E. caproni was signif-
icantly greater (P < 0.05) than interspecific at-
traction at 30 and 60 min. The percent attraction
in the intraspecific and interspecific studies is
shown in Figure 2.

The results of these experiments clearly show
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that E. trivolvis and E. caproni each has its own
in vitro pairing pattern and that the interspecific
pattern is yet different from either intraspecific
pattern. In a previous study, interspecific pairing
between Zygocotyle lunata and E. trivolvis had
a pattern identical to the intraspecific pattern of
Z. lunata (Fried and Wilson, 1981). Differences
in the results between these 2 studies are not clear
at this time. Moreover, the significance ofin vitro
pairing is not well understood; protrusion of cirri
was never seen in the present study, suggesting
that this pairing is not related to cross-copula-
tion.

Lipophilic factors, particularly sterols, are pre-
sumably responsible for mediating intraspecific
pairing of E. trivolvis (Fried et al., 1980; Fried,
1986). It is not known if a similar mechanism
exists for intraspecific pairing in E. caproni or
for interspecific pairing between E. trivolvis and
E. caproni.

Literature Cited

Christensen, N. @., A. B. Odaibo, and P. E. Simonsen.
1988. Echinostoma population regulation in ex-
perimental rodent definitive hosts. Parasitology
Research 75:83-87.

Fried, B. 1986. Chemical communication in her-
maphroditic trematodes. Journal of Chemical
Ecology 12:1659-1677.

, R. A. Donovick, and S. Emili. 1988. Infec-

tivity, growth and development of Echinostoma

liei (Trematoda) in the domestic chick. Interna-

tional Journal for Parasitology 18:413-414.

, and S. Emili. 1988. Excystation in vitro of

Echinostoma liei and E. revolutum (Trematoda)

metacercariae. Journal of Parasitology 74:98-102.

, and T. M. Roberts. 1972. Pairing in Leuco-

chloridiomorpha constantiae (Mueller, 1935)

(Trematoda) in vitro, in the chick and on the chick

chorioallantois. Journal of Parasitology 58:88-91.

, R. B. Tancer, and S. J. Fleming. 1980. In

vitro pairing of Echinostoma revolutum metacer-

cariae and adults, and characterization of worm
products involved in chemoattraction. Journal of

Parasitology 66:1014-1018.

,and L. J. Weaver. 1969. Exposure of chicks

to the metacercaria of Echinostoma revolutum

(Trematoda). Proceedings of the Helminthological

Society of Washington 36:153-155.

, and B. D. Wilson. 1981. Intraspecific and
interspecific pairing of Echinostoma revolutum
(Trematoda) and Zygocotvle lunata (Trematoda)
adults in vitro. Proceedings of the Helminthol-
ogical Socicty of Washington 48:243-245.

Haseeb, M. A., and B. Fried. 1988. Chemical com-
munication in helminths. Advances in Parasitol-
ogy 27:169-207.

Copyright © 2011, The Helminthological Society of Washington

—




	Cover
	Front Matter
	Contents of Volume 57 No 1 (continued from front cover)
	1990 Student Presentation Competition
	Anniversary Award Recipients; Honorary, Charter 1910, and Life Members
	Diagnostic Parasitology Course
	Errata
	International Symposium on Emerging Problems in Food-borne Parasitic Zoonoses
	Name Change for Proceedings
	Obituary Notices: Horace W. Stunkard, John D. Mizelle
	Presentation of the 1989 Anniversary Award to J. Ralph Lichtenfels
	Workshop Announcement
	ADAMSON, M.L. and BUCK, A. 1990. Pinworms from Water Scavenger Beetles (Coleoptera: Hydrophilidae) with a Description of a New Species, Zonothrix columbianus sp. n. (Oxyurida: Pseudonymidae), from Western Canada. J. Helm. Soc. Wash. 57(1):21-25.
	BOISVENUE, R.J. 1990. Effects of Aeration and Temperature in In Vitro and In Vivo Studies on Developing and Infective Eggs of Ascaris suum. J. Helm. Soc. Wash. 57(1):51-56.
	CAIRA, J.N. and GAVARRINO, M.M. 1990. Grillotia similis (Linton, 1908) comb. n. (Cestoda: Trypanorhyncha) from Nurse Sharks in the Florida Keys. J. Helm. Soc. Wash. 57(1):15-20.
	CHING, H.L. 1990. Some Helminth Parasites of Dunlin (Calidris alpina) and Western Willet (Catoptrophorm semipalmatus inornatus) from California. J. Helm. Soc. Wash. 57(1):44-50.
	DYER, W.G. and CARR, J.L. 1990. Some Digeneans of the Neotropical Turtle Genus Rhinoclemmys in Mexico and South America. J. Helm. Soc. Wash. 57(1):12-14.
	FRIED, B. and HASEEB, M.A. 1990. Research Note - Intra- and Interspecific Chemoattraction in Echinostoma caproni and E. trivolvis Adults In Vitro. J. Helm. Soc. Wash. 57(1):72-73.
	GOLDBERG, S.R. and BURSEY, C.R. 1990. Research Note - Helminths of the Arizona Little Striped Whiptail, Cnemidophorus inornatus arizonae, and the Desert Grassland Whiptail, Cnemidophorus uniparens (Sauria: Teiidae), from Southeastern Arizona. J. Helm. Soc. Wash. 57(1):83-86.
	HOFFNAGLE, T.L., COLE, R.A. and SHOOP, W.L. 1990. Gastrointestinal Parasites of the Blue Catfish (Ictalurus furcatus) in Kentucky Lake, Tennessee. J. Helm. Soc. Wash. 57(1):40-43.
	IRWIN, M.R., ARCEO, R.J. and DAVIS, T. 1990. Research Note - Reduction of the Syphacia sp. Infection in the Laboratory Rat by Viprostol Treatment. J. Helm. Soc. Wash. 57(1):77-78.
	IRWIN, S.W.B. and FRIED, B. 1990. Research Note - Scanning and Transmission Electron Microscopic Observations on Metacercariae of Echinostoma trivolvis and Echinostoma caproni During In Vitro Excystation. J. Helm. Soc. Wash. 57(1):79-83.
	JANSEN, M.E. and BURRESON, E.M. 1990. Parasites of Summer Flounder, Paralichthys dentatus, in the Chesapeake Bay. J. Helm. Soc. Wash. 57(1):31-39.
	LICHTENFELS, J.R., PILITT, P.A. and FRUETEL, M. 1990. Cuticular Ridge Pattern in Ostertagia gruehneri and Ostertagia arctica (Nematoda: Trichostrongyloidea) from Caribou, Rangifer tarandus. J. Helm. Soc. Wash. 57(1):61-68.
	LINDSAY, D.S., DUBEY, J.P., UPTON, S.J. and RIDLEY, R.K. 1990. Research Note - Serological Prevalence of Neospora caninum and Toxoplasma gondii in Dogs from Kansas. J. Helm. Soc. Wash. 57(1):86-88.
	MCALLISTER, C.T. 1990. Research Note - Metacercaria of Clinostomum complanatum (Rudolphi, 1814) (Trematoda: Digenea) in a Texas Salamander, Eurycea neotenes (Amphibia: Caudata), with Comments on C. marginatum (Rudolphi, 1819). J. Helm. Soc. Wash. 57(1):69-71.
	MCALLISTER, C.T., UPTON, S.J. and BOYER, D.M. 1990. Eimeria dixoni sp. n. (Apicomplexa: Eimeriidae) from an Introduced Population of Common House Geckos, Hemidactylus frenatus (Sauria: Gekkonidae), in Dallas County, Texas. J. Helm. Soc. Wash. 57(1):1-4.
	POINAR, G.O. 1990. Redescription of Chroniodiplogaster aerivora (Cobb) gen. n., comb. n. (Rhabditida: Diplogasteridae) from Termites. J. Helm. Soc. Wash. 57(1):26-30.
	POWELL, R., HALL, P.J. and GREVE, J.H. 1990. Research Note - Occurrence of Skrjabinoptera leiocephalorum (Spirurida: Physalopteridae) in Leiocephalus spp. (Sauria: Iguanidae) from Hispaniola. J. Helm. Soc. Wash. 57(1):75-77.
	POWELL, R., HALL, P.J., GREVE, J.H. and SMITH, D.D. 1990. Research Note - Occurrence of Trichospirura teixeirai (Spirurida: Rhabdochonidae) in Hemidactylus brookii haitianus (Sauria: Gekkonidae) from Hispaniola. J. Helm. Soc. Wash. 57(1):74-75.
	WARDLE, W.J. 1990. Larval Bucephalids (Trematoda: Digenea) Parasitizing Bivalve Molluscs in the Galveston Bay Area, Texas. J. Helm. Soc. Wash. 57(1):5-11.
	WORLEY, D.E., ZARLENGA, D.S. and SEESEE, F.M. 1990. Freezing Resistance of a Trichinella spiralis nativa Isolate from a Gray Wolf, Canis lupus, in Montana, with Observations on Genetic and Biological Characteristics of the Biotype. J. Helm. Soc. Wash. 57(1):57-60.

