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(NEMATODA)

V.BARUS, B. KOTRLA and F, TENORA

Institute of Parasitology, Czechoslovak Academy of Sciences, Prague, and University of Agriculture,
Brno

Abstract. The surface structuro of spicular sheath of four Trickocephalus species (7. skrjobind,
T. suis, T. cervicaprae and 1. globulosus) was studied using seanning clectron microscopy. The shape
and size of spines are described in detail and documented. It was found that the armament of spioular
sheath is characteristic of individual species examined.

The morphology and biometry of copulatory organs of nematode males have usually
the value of important diagnostic and systematic characters. Also with nematodes of
the genus T'richocephalus Schrank, 1788 the shape of spicular sheath has been used
in taxonomy in spite of its considerable variability noted by several authors, o.g.,
Schwartz (1926), Chandler (1930) and Sondak (1948). In our recent paper (Barus
ot al. 1975) we have stressed the importance of the ultrastructure of spicular sheath
surface of these nematodes studicd by scanning electron microscopy. A dctailed
knowledge of the morphology and topography of spines on spicular sheath might
help to solve some taxonomic problems in this nematode group. We are therefore
presenting the results of first observations on the ultrastructure of spicular sheath
surface of four T'richocephalus species.

MATERIAL AND METHODS

For our scanning electron microscopic studies we havo used four nematode species of the genus
Trichocephalus: T. skrjabini from Ovis aries L. and Gazella subgutturosa Galdenstaedt from Afghanistan;
T. suis from Sus scrofa f. domestica from Czechoslovakia; T'. cervicaprae from Hippotragus niger Harr.
and Giraffa camelopardalis L. from Prague Zoological Garden und 7. globwlosus from Ovis aries
L. from Czechoslovakia and Camelus dromedarius 1.. from Afghanistan. Ten males of each species
were studied and measured for seanning electron mieroscopy. The method was deseribed in the
paper by Barud et al. (1975). The preparations were examinod in the ASIT)- -1 scanning device
used with the JEM 100B electron microscope at an operating and accelerating voltage of 40 kV.
Magnifications of micrographs are specified in each case.

RESULTS

1. Trichocephalus skrjabini (Baskakov, 1924)

The posterior end of the male body is rounded. The cloacal aperture is situated on the
ventral side of body, a small distance from the end. There is a small paracloacal papilla
(0.014 mm high) on each lateral side of cloaca. The evaginated spicule sheath is tubular
to cylindrical (Plate I, Fig. 1) and reaches the length of 0.10—0.15 mm. The width
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of spicule sheath is 0.057—0.071 mm at the site of emergence from cloacu, 0.055—
0.059 mm i the middle part and 0.067—0.072 mm in the distal part. The whole spicular
sheath is densely covered with small spines (Plate I, Figs. 2, 3) arranged in 4854
longitudinal rows. The spines are distinctly longer than wide (Plate 11, Fig. 1) and with
rounded tips (Plate I, Figs. 5, 6). They measure 0.0032—0.0038 mm in legth and 0.0015—
0.002 mm in width at base. In apical wiev it may be scen that the spines have oval to
circular base (Plate 1, Fig. 4). The spicule is 0.949—1.47 mm long, slightly widened at
proximal end and 0.014—0.016 mm wide. In the middle and distul parts it is 0.008 mm
wide. Its distal end is distinctly rounded. The spicule is always fully covered with the
spicule sheath which is characteristic of this species. (During the studies of male of
this species the spicule has never been found to protrude from the spicular sheath by
the distal end.)

2. Trichocephalus suis Schrank, 1788

The posterior end of male body is rounded. The cloaca is situated on the veniral
side of body and its lower margin is 0.058—0.080 mm from the posterior end. Paraclo-
acal papillae have not heen observed. The spicular sheat is evaginated up to 0.20—
0.27 mm. Its proximal part ncar cloacal aperture measures 0.077---0.085 mm. middle
part 0.070—0.082 mm and dixtal purt 0.077—0.088 mm in width. The whole spicular
sheath is covered with spines arranged in 60—70 longitudinal rows. The spines have
a characieristic shape (Plate 1I. Figs. 2, 3). They are distinctly triangular and with
2 wide base measuring 0.005—0.007 mm in width. The spincs are tapering towards the
tip. Approximately at two thirds of their height they form u eonspicuous tip projection.
The tips of spines are rounded and directed towards the posterior end of the body. The
total height of the spines is 0.003—0.004 mm. In apical (Plate 11, Fig 2) or lateral view
(Plate 1L, Figs. 1. 2) the spines are distinetly flat (in all their height including base). The
spicule is massive and its tip protrudes from the spicnlar sheath. 1t is 1.80—2.15 mm
long and has a widened, Junnel-shaped proximal part measuring 0.059—0.074 mm in
width. The width of the spienle is 0.033 -0.038 mum in the middle and distal parts,
The distal end of the spicule is slightly bent ventrally. At the distance of 0.080—
(LOBS mm from the end. the spicule is gradually tapering. The tip of the spienle is not
pointed but’ rather rounded.

3. Trichocephalus cervicaprae (Kreis. 1935)

The posterior end of the male body is blunt. The cloaca is situated on the ventral
side of body and its lower margin is 0.035—0.040 mm from the end. The spicular sheath
i evaginated up to 1.33—2.56 mm. It has a tubular shape and its width is 0.034—
0.047 mm close to cloaca, 0.034—0.038 mm in the middle part and 0.030— 0.040 1nm
in the distal part. The spicular sheath is covered with spines arranged in 35—40) rows,
except for the distal end (0.130—0.152 mm in length). In the distal part, the spines
are thinly distributed. but the proximal part is densely covered with them. The spines
have a distinetly elongated shape and they are markedly longer than wide (Plate 11,
Figs. 4. 5. 5). measuring 0.007—0.009 mm in length and 0.0015—0.0025 mm in width
at base. The tips of spines are rounded and directed towards the cloaca. The spicule
is 4. 96 -5.80 mm long. its proximal end is funnel-shaped and measures 0.083 —0.097 mm
i width. At the distance of 0.070—0.080 mm Irom proximal end the spicule measures
0.014 mm in width and this width is maintained throughout the length of spicule. The
distal end of the spicnle is sharply pointed.
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4. Trichocephalus globulosus Linstow, 1901

The posterior end of the male body is rounded. The cloaca is almost terminal. The
lateral margin of the cloaca is salient, but we assume that this formation is not identical
with the paracloacal papilla (Plate IV, Figs. 1, 2). The evaginated spicular sheath
measures 0.98—1.25 mm in length. Its distal part is spherical and measures 0,.290—
0.30 mm in diameter. The width of the tubular part of spicular sheath is 0.068—0.12 mm
near the cloaca and 0.058—0.093 mm in the middle part. The spicule sheath is covered
with three different groups of spines. The spines on the tubular part are arranged in
36—40 longitudinal rows and measure 0.007—0.008 mm in length and 0.003—0.004 mm
in width at base. They are of regular, triangular shape (Plate IT1, Figs. 3, 4, 5) and
their rounded tips are nsually directed towards the cloaca. The spines on the distal
part of the spherical mdpmng of spicular sheath are smaller and relatively scarce,
measuring only (0.004 mm in length (Plate 111, Figs. 6, 7). On the proximal part of
spherical widening the spines are larger (0.014 mm long) and densely distributed. In
lateral view the spines have a relutively wide base (Plate 1V, Fig. 3) and are slightly
bent. The spicule is massive and 3.70—4.88 mm long. [ts proximal part is markedly
widened (0.11—0.13 mm), the middle part measures 0.022--0.037 mm in width. In the
distul part, the spicule distinetly widens up to 0.076 mm and then gradually tapers
and terminates in a sharp point.

DISCUSSION

The basic shape of spines on the spicular sheath is triangular (with rounded tip) in
all four species of the genus Trichocephalus ¢xamined. In three species (1" skrjabini,
T. cervicaprae and T. globulosus) the spines were always longer than wide. A similar
shape was observed also with spines of 7', myocastoris studied by Baru# et al. (1975).
The differences between the spines of these species are in the ratio ol the total length
to the width of their bases. The spines of T'. cervicaprar arce the narrowest and longest
(it should be stressed that they have the same shape throughout the length of the spi-
cule). The spines of 7'. skrjabini have also a constant shape but they are by one half
shorter. The spicule sheath ol 7'. globulosus is covered with three types of spines
differing both in the size and shape (Baylis 1932, Sa rwar 1960 and others). Similar
differences in the shape and distribution of spines were also encountered with the species
T'. myocastoris (sce Barus et al. 1975). The spines of 7. suis markedly differ [rom those
of the above-mentioned species. They are also of triangular shape but markedly wider
than long or at most as wide as long and identical in the morphology and measurements
throughout the length of the spicule sheath. We suppose that a detailed comparative
study of this character might contribute to the solution of problems of taxonomic po-
sition of the species 7. trichiurus, T'. swis and other forms from monkeys (Schwartz
1926, Chandler 1930, Skryvabin ct al. 1957, Pavlovsky and Sondak 1951, Sondak
1948, Sarwar 1960 and others). The four Zrichocephalus species examined during our
studies can be differentiated on the basis of the morphology, distribution and size of
spines on the spicular sheath revealed by the scanning electron microscopy.
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M3VUYENINE CTIHUKYJHPHOTO BIOATAJUUWA HERKOTOPHIX TPHXYPH L
(NEMATODA) METOJOM CKAHUPYIOWEN 3JEKTPOHIION

MUKPOCKOIIHHA
B. Bapym, b, Korpaa n @. Tenopa

Peaove. CrpysTypy DOBEPXHOCTH CHAKYJHPHOTO DIarazamm@a Mermpex BmioB ponn Tricho-
cephalus (7. skrjabini, T'. suis, T. cervicaprae n 1'. globulosus) n8y4ayin MCTOAOM CKARAPYIOMICI
AJICKTPOHHOI MUKpocKounu. Dopma ¥ pasMep MAIOB 110{POTHO OUHCAHET W JIOKYMCHTHPORA ML
Buiio obmapyskeno, 910 BOOpPYREHEHe CANKYJIAPAOTO BJAATANNNIA XAPAKTEPHO ISl OTACALHEIX

H3YYaeMLIX BHAOW.
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Figs. 1-—6. Seanning electron micrographs of spicular sheath of Trichocephalus skrvjrhivi. Fig. 1,

Spicular sheath — general view, { < 800). Fig. 2. Opening of spicular sheath, ( < 2 400). Fig. 3. Lateral
2 400). Fig. 4. Detail of spine di=tribution
< 8 000). Fig. 5. Distribution and shape of

24 000,

part of spicular sheath under the margin of opening, (

and their shape on margin of spicular sheath opening. (:
spines on ventrul side of apieular sheath. (> 10 000), Fig. 6. Dotail of tip of spines, (




V. Barui, B. Kotrli. F.Tenorn., \ <cannine olectron mierozcopie stody . . . . . . . Plate 1I

Figs. 1—6. Scanning eclectron micrographs of spines of spicular sheath, Fig. 1. Topography and
shape of spines on middle part of spicular sheath of Trichacephalus skrjobini.  ventral view. ( x 7 800).
Fig. 2. Topography and shape of spines on middle part of spicular sheath of T'. suis — apical view
in lower half, ventral view in upper half. (% 2 300). Fig. 3. Detail of spincs on spicular sheath of
T. suis — ventral view, ( x 7 800). Fig. 4. Topography and shape of spines on middle part of spicular
sheath of 7. cervicaprae — ventral view. (% 2 300). Figs. 5 6. Detail of shape of spines on spicular
sheath of T'. cervicaprae — ventral view. ( x 7 8B00).
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Figs. 1—7. Scanning clectron mierographs of spicular sheath. Fig. 1. Shape of spines of T'richocephalus
suiz — lateral view. [ x 2 500), Fig. 2. Detail of spine of T. suis — lateral view. (> 8 200), Fig. 3.
Topography and shape of spines of T, globuwlosus — in various positions. (x 2 500). Fig. 4. Spines
on middle tubular part of spicular sheath of 7'. globulosus. (% a 000). Fig. 5. Detail of shape of spines
on middle part of spicular sheath — ventral view. (% 8 500). Fig. 6. Topography of spines on distal
bulbous part of spicular sheath of T'. globulosus. ( < 2 500). Fig. 7. Detail of distribution and shape
of spines on distal, bulbous part of spicular sheath, 8 500).
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Figs. 1—3. Scamning electron micrographs of spicular sheath. Fig. 1. Upper parl. of spieulnr sheath
of Trichocephalus skrjabini; left at the top, paracloacal papilla — ventral view. (% 2 600). Fig. 2.
Lateral mncgin of cloaca and part of spicular sheath of 7. globulosus — lateral view, (X 2 600).
Fig. 3. Spines on middle tubular part of spienlar sheath of 7', globulosus — lateral view, (X4 200).



