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THE INTERMEDIATE HOSTS OF ASCAROPS
STRONGYLINA (RUD.) AND PHYSOCEPHALUS
SEXALATUS (MOLIN) IN BOHEMIA

D.ZAJICKEK and J. PAV

Institute of Parasitology, Crzechoslovak Academy of Scieneos, Prague, amd Research Tnstitute
of Forestry and Wildlife Muanagement, Zhraslay

Abstract. The utilization of coprophagous beetles by the stomach nematuodes Ascaraps strongylina
{Rud.) and Physocephalus »erolatus (Molin) as principal intermediate hosts has been studied in the
reservation Kvétov, in which the wild hog populations have to be provided with additional food
throughout the yoar. Larvae of Ascarops strongylina wore found in Geatrupes stevcorariug (84.6'%),
in (7. stercorosus, aberr. monticole (Heer.) (44.0°)), in O vernalis 1. (37.09) and in Aphodiug sticticus
Panz. (1.289): larvae of Physocephalus sexulatus woeve prosont in (0. stercoravins L. (20.49) and
in (7. stercararius, ubeir. monticola (Heer.) (9.09°%,). The socond. and third-stage larvae overwinter
i the beetles, In the summer months, these intermediato host= are mfeeted mostly with second-stago
larvac.

The stomach nematodes dscarops strongyliva (Rudolphi, 1819) and Physocephalus
sexalatus (Molin. 1860) arc frequent parasites of the wild hog in Czechoslovakia (Jurdtek
1959; Pdav, Koirly and Zajicek 1961, 1963). During our investigations ol the epi-
zoolology of both nematode species, various localities frequently visited by wild hog
(the vicinity of feeding troughs and sites of wild hog concentration in the reservation
Kvétov) were inspected every thivd week (from May till October 1970) in order to obtain
information on the incidence of coprophagous bectles. The reservation Kvétov (forest
block Milevsko. distriet Pisek) covers an area of 780 ha: it lics al 410—450 m above
sea level ona bed of biotite granite: the vegetation consists of 7092, of coniferous and 309,
of deciduous trees. This indicates that the carrying capacity of this reservation is very
low.

MATERIAL AND METHODS

After collection, the beetles wore nlentified and then oxamined in postmortem. The contents of their
body cavity was omptied by pressure and inspecied. We examined a total of LIT (eatrupes stercora-
rius L., 25 (3. stercorosus Seriha, aberr. monticola (Heer.), 16 G. vernalis L., 234 Aphodius sticticus Panz,
56 A. fimetacivs L., 27 A, wer Degger nnd 97 bhoetles of the genera Quedias L. and Creaphilus 1.

RESULTS
First-, second- and third-stage larvae of dscarops strongylina (Rud.) were found in the

beetle species Geotrupes stercovarius L., €. stercorosus, aberr. monticola (Heer.), G. ver-
nalis L. and Aphodius sticticus Panz. The measurements are given in Table 1.
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Findings of first-stage larvae were very infrequent in these intermediate hosts. These
larvae are characterized by a rounded cephalic end armed with two distinet hooks
and 14--16 parallel rows of small hooks. The laryae move freely in the body cavity.
The most frequent larval stage in these intermediate hosts was the second-stage larva.
A typical sign of these larvae is their pointed cephalic end, the conieal tail and the smooth

cuticle. The larvae surrounded by

a thin-walled cyst, are located in the
P gut. They emerge upon slightest
s pressure and then move freely.
Third-stage larvae were found in
the gut wall. They are coiled in

\ thick-walled cysts which attain a
(N 2% diameter of 0.84—1.2 mm. The cep-
- & A z :
E i =y haliec end with sharp dorsoventral
3 §‘l i elevations is encircled by external
T\ 755 : == 4 ;
o) p e, and intcrnal papillae. The papillae
A i of both circles are paired. On the
g i y outer circle the location of the pa-

pillae is subdorsal and subventral,
on the inner circle subdorsal, sub-
veniral and lateral. The pointed
tail was sometimes slightly enlarged
: at its tip. The cuticle was feobly
Fig. 1. Ascarops strongyline (Rud.). A esphalic end t-mnavcracly striated. The genita’]
of infective lurvo: B Ll ond of infective larva: u-lll&gl! ml?&ﬁlll‘ing 0.016—0.024 x
C— infectivo lurva. x 0.009--0.012 mm was at 1.4 to

1.68 mm from the anterior end of
the body. The larvae were immobile: they emerged with diffieulty from the cyst and.
when liberated by pressure, they remained immobile (Fig. 1).

The three larval stages ol Physocephalus sexalatus (Molin) were found only in beetles
of the species Geotrupes stercorarius L. and G. stercorosus. aberr. monticola (Heer.).
Their measurcuents are given in Table 1. We found only two first-stage larvac. Their
cranial end armed with 15 rows of spines and one large spine placed in dorsal position.
are typical signs of these larvac. Their movements were vivid. Second-stage larvae were
of yellowish colour, their body was stout and cylindrical. They were immobile, coiled
in thin-walled cysts. The enlarged tail erd was armed with a spine. Around the anal
opening there were small clevations of the cuticle. Third-stage larvae were coiled inside
cysts with thicker walls. Their shape was spherical. their diameter 0.96—1.2 mm.
Although these larvac resembled the larvae of 4. strongylina. they conld be distinguished
from them by the typical enlargement of the tip ol the tail bearing irregularly arranged
minute spines. The larvae were of a feebly yellowigh colour, the cuticle showed fine
transyverse striation. The gut contrasted from the larvae in its darker colour.

The incidence and intensity of infection with the larvae of both nematode species
was studied in the coprophagous beetles from May till the end of September. The results
are given in Table 2. While first-stage larvac of . strongylina were found only occasio-
nally, numerous second- and third-stage larvae were present continuously throughout
our investigation. From July till the end of September, the incidence of second-stage
larvae was higher than that of infective lnrvae. This indicates that the intermediate hosts
had bee s infected in the late spring. On the other hand, the incidence of infective larvae
was higher than that of second stage larvae in May and June, because these larvac had
overwintered in their intermediate hoste. The number of larvac was consistent with
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the postmortem findings in animals shot in the autumn. The most frequently infected
beetle species were Geolrupes stercorarius (34.6 %,). G stercorosus aberr. monticola (44 %,
and G. vernalis (37.0°). In Aphodius sticticus. un ocassional larva only (1.28 %,) was
found.

The findings of Physocephalus sexalatus laryae were less numerous than those of the
foregoing species. Of the three larval stages. the most numerous findings were those
ofinfective larvae. The incidence of larvace was highest in the summer. from June onwards.
In all instances, an infection with Ph. seaalatus was accompanied by an infection with
A. strongylina, but the incidence of the former was lower. Our findings in the beetleg
were congistent with the incidence of infection in the hog established in postmortem

m i

!/ e

3
3
t
Fig. 2. 'hysocephalus sevalatns (Molin), A ~ - cophalie vnd of infective larva; 13 - tail ond of infective
larva: ¢ infeetive larva inside the eyst: D — infeetive larva imside the eyst,

examination. The most frequently infected intermediate hosts were Geotrupes ster.
corarius (26.49%,) and @. stercorosus aberr. monticola (9.09%,).

Most of the beetles were obtained from the viecinity of two feeding troughs in a high
forest with old tree stumps and wide open spaces among the trees, and from the area
around a third feeding trough situated among young spruee with low branches. The
lirst flight of the beetles was observed in May, because the winter of 1970 had been
very long. From the end of June till July, the collection of beetles was difficult: in
August, beetles were more readily available for colleetion, beeause a new population
scemed to have hatehed. At the end of the summer we collected the first . vernalis L.,
but larval incidence in these beetles was less high than in @. stercorarius. Random
collection of beetles in various other places of the rescrvation showed that the incidence
of larvae in these intermediate hosts was the same everywhere in the reservation. No
differences were observed in the rate of infection of male and female beetles. As regards
distribution of both nematode species, a secondary role is played by some species of small
coprophagous beetles (e.g. Aphodius sticticus I..), in which oceasional larvae were found.
Coprophagous beetles and their larvae are one of the components of food of the wild
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hog and are ingested by them in large numbers. This fact was confirmed by inspection
of the faeces of the juveniles. which contained undigestible chitinous remnants of the
beetles” bodics.

DISCUSSION

Our measurements of larvae ol the species Ascarops strongylina (Rud.) arc consistent
with those given by Shmytova (1961, 1962), T.del Valle and Barus (1969). Fincher,
Stewart and Davis (1969). The same applies to the larvac of Physocephalus sexalatus
(Molin); their measurements and morphology are consistent with the data by Ryzhikov
(1952), Ryzhikov and Nazarova (1959), T. del Valle and Barus (1969) and Barus.
Moravec ard Prokopié (1970). The latter authors described the finding of larvae of
Ph. sexalatus in Occeptoma thoracica L. and Glomeris sp. in Czechoslovakia. The larvae
of 4. strongylina and their intermediate hosts have not been described as yel in Czo-
choslovakia. Many references arc available on the intermediate hosts of both nematode
species in the literature and that mainly on beetles of the families Scarabeidae and
Aphodidac (Roberman 1939 in Ryzhikov 1952, 1954, Ryzhikov and Nazarova
1959; Shmytova 1961, 1962 in the U.S.S.R.; Ono 1932 in Japan; Seurat 1913 in
France; Hobmaier 1925 in Germany; Cram 1928, Alicata 1953, Fincher, Stewart
and Davis 1969 in the US.A. and T. del Valle ard Barus 1969 in Cuba). The latter
authors listed beetleg ol the family Tenebrionidae among the intermediate hosts of
Physocephalus sexalalus.

According to Shmytova (1961), the speed of development of the larvae of 2. stron-
gylina in its intermediatc host depends on the temperature of the external enyvironment.
At 2529 °C, the development of the infective larva is completed in 2527 days:
at 8 —3 °C, within 4 1/2 months. Alicata (1935) found infective larvae of Ph. sexalatus
in the intermediate host on day 36 p.i. The phenomenon of reservoir parasitism has
been observed in the larvae of both nematode species found in mammals, reptiles, amphi-
bians, birds and fishes (Rhyzikov 1952, 1954: Ryzhikov and Nazarova 1959.
Mozgovoy 1967). Thelarvae located in the various organs can be transmitted repeatedly
[rom one animal to another before they infeet their definitive host. All these well-
-known facts are important also for the wild hog populations in the reservation and par-
ticipate in the maintenance of these nematode species and in their epizootology-.

Acknowledgement. Our thanks are due to RNDr. B. Pokorny of the State Veterinary Instirute
m Prague for his kind advice and holp in identifying tho coprophagous beetle species,

HPOMEMRNVYNTOUYNHBE XO3EBA HEMATOI ASCAROPS STRON GV LT N
(RUD)Y I PHYSOCEPHALUS SEXALATUS (MOLIN) B UYEXNIN

A Saitwuex w1 llan

Pestome.  1ayuaiocn enonaonaane KONpodharin KYKOB neMaroiaMi dscarops strongylina
(Rud.) n Physocephalus sexvalatus (Molin) 8 KavecTBe 0CHOBUMX HPOMERYTONHIN X03nes. Hamwn
HAGIIICHI TPOBO;ILINCH B BATIORCUIMKC I{BETOR, R KOTOPOM IONYAHUMM JRKNX Kabanou
NOAKAPMIITRAOTCS WPYIamil rojt Jlnmmmuok nemutopnt A, strongylina UAXOHIJNT B BMAAX:
Geotrupes stercorarius (84,6 %), G. stercorasus, aberr. monticola (1Teer.) (44,0 %), » G. vernalis L.
(37,0 %) u B Aphodius sticticus Panz, (1,28 9%); -munnen gemaroiusl £. seralalus MaxXominines
B G. stercorarius 1. (16,4 %) n B G. stercorarius aberr. monticola (Ileer.) (9,09 %). Jdnanmin
HEPBOIT I BTOPOIT CTa; (MM IUMYIOT B 3KyKaX. I JeTHEX MeCsItax HTH HPOMEKYTOUHRE YOIALBA
HOPIGKAIOTC N B DOATIMIHCTRE CAYM4es JINMNHKAMIT BTOPOH CTAIIL.
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