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Summary 

Morphology and chaetotaxy of Trichobilharzia szidati 
Neuhaus, 1952 cercariae from naturally and e.xperimen-
tally infected snails of the family L y m n a e i d a e from 
Czech Republic and Northern Austria were studied. 
Chaetotaxy of cercariae expressed as the number and ar-
rangement of dorsal, ventral and lateral surface papillae 
of the body and tail is presented and compared with li-
terature describing cercariae of T. ocellata group. 
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Introduction 

Cercariae of the genus Trichobilharzia play an impor-
tant role as an aetiological agent of cercarial dermatitis 
of humans in Central Europe: Germany (D ô n g e s, 
1965; K i 1 i a s and F r i c k, 1964; K r a m p i t z et al., 
1974; H o h o r s t , 1981; F e i 1 e r and H a a s , 1988; 
E f f e l s b e r g , 1989; M ii 1 1 c r et al., 1993; etc.), 
Austria (G r a e f e et al., 1973), Slovakia (F a r k a š, 
1980), Switzerland ( M e y e r and D u b o i s . 1954; 
E k l u - N a t e y e ř al., 1985; etc.) and Czech Republic 
( Ž ď á r s k á , 1963; K o 1 á ř o v á e/«/., 1989; K o l á -
ř o v á et al., 1992). Contrary to the description of T. szi-
dati by N e u h a u s (1952a). many incomplete data of 
ocellate furcocercariae without knowledge of the entire 
trematode life cycle were published and these findings are 
generally considered to be larval stages of T. occllata (La 
Valette, 1855) Brumpt, 1931. The taxonomie status of 
such cercariae is in some critical reviews regarded as 
species inquirendae ( B l a i r and I s l a m , 1983). 

Despite difficulties in discrimination between T. occl-
lata and T. szidati ( H a a s and P i e t s c h. 1991), our 
unpublished studies based on miracidial and adult mor-
phology and location of adult worms ( H o r á k and K o-

1 á ř o V á, unpublished results) resulted in the confirma-
tion that T. szidati represents a valid species. 

No data are available on the chaetotaxy of T. szidati 
until now. R i c h a r d ( 1 9 7 1 ) mentioned that the eva-
luation of cercarial chaetotaxy may be an important step 
towards identification of trematode species. Because the 
staining of papillae is a simple and quick method, the 
aim of our stud>' was to present chaetotaxy as a tool for 
rapid species identification of infective larval stages 
which are ver}- similar in their morphology among re-
lated species. 

Here, wc present complete morphology of cercariae 
found in naturally and experimentally infected lymnaeid 
snails. Emphasis was paid on the excretory system and 
surface papillae patterns. Our findings were compared 
with the N e u h a u s ' (1952a) description of T. szidati. 

Material and Methods 

Cercariae were obtained from naturally or experimen-
tally infected snails of Lymnaea stagnalis, Radix auricu-
laria, L. peregra and Stagnicola palustris. Naturally in-
fected snails were collected in Bohemia, Southern Mora-
via and Northern Austria. Most of Cz£ch localities were 
noted in our previous paper ( K o l á ř o v á et al, 1992), 
new localities with Trichobilharzia sp. occurrence were 
as follows: Hamr (Veselí n. L., Southern Bohemia) where 
a total of 359 snails of the species L. stagnalis, R. auricu-
laria and L peregra, and Odening (Northern Austria) 
where a total of 841 R. auricularia were obtained. 

Cercariac from naturally infected snails were used for 
morphological study as well as for supporting infection 
experiments leading to life cycle observations (not consi-
dered in this study). Cercariae released from experimen-
tally infected snails of L. stagnalis were compared with 
those emerged from naturally iiďected intermediate hosts. 
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Larval stages of flukes were identified in fresh and 
permanent mounts. Fresh mounts were stained with Nile 
blue, permanent mounts were made either of cercariae 
emerged from infected snails or of squashed tissue of in-
fected snails, both fixed with 4% formaldehyde, Cerca-
riae which were heat-killed in a drop of water on a slide 
were measured in mounts (modification of Brumpt's 
method from 1930). Size of cercariae and their organs 
was assessed in 100 specimens originated from naturally 
irďected hosts: L. stagnalis (locality St. Říše, Strmilov 
and Hamr), R. auricularia (locality Příbram, Rozkoš and 
Odening) and L. peregra (locality Hamr). Moreover, size 
of larval stages was assessed in 100 specimens originated 
from experimentally infected L. stagnalis. Sensory papil-
lae were examined after staining with 1% silver nitrate in 
distilled water. Permanent mounts were made using Swan 
embedding medium modified by Holman. 

Results 

Morphology and chaetotaxy of cercariae from natural-
ly and experimentally infected snails from all localities 
were identical. 

a) Morphology of cercariae 

Size of cercarial body (Fig.l) is 290—390 jim x 
70—80 nm and of tail stem 330—456 x 370—463 jxm. 
Two furcae measure 192—246 x 24—28 jim each bear-
ing finfolds clearly visible in distal half of dorsal and 
ventral margins. 

Tail is fastened to body by diagonal muscle fibers aris-
ing from lateral wall of posterior end of the body and at-
tached to the corresponding part of proximal end of the 
tail. Tail stem consists of longitudinal and circular mus-
cle fibers. 

Tegument of body and tail contains spines. Length of 
spines of the body is about 1 nm, of stem and furcae 
about 3 nm, on the latter two parts less dense than on the 
body. 

Anterior part of the body possesses a large muscular 
organ - a head organ (83—97 nm x 46—59 ^im) with 
ducts and openings of penetration glands. Digestive tract 
starts on ventral side of the head organ, proceeds to 
muscular oesophagus (19—22 x 19 [tm) which branches 
into two short caeca, these reach the area facing the first 
pair of penetration glands. 

Ventral sucker - acetabulum (26—42 x 24—47 nm) is 
surrounded by 2 pairs of coarsely granular penetration 
glands. Other 3 pairs of unicellular glands with finely 
granular content are located in posterior part of cercarial 
body, 5 pairs of ducts pass from glands forwards to the 
head organ. Genital primordium (18—27 jim x 9—18 
^im) consisting of small cells lies behind acetabulum be-
tween 2 pairs of penetration glands. Lateral parts of the 

CPC 

Fig. 1. Trichobilharzia szidati Neuhaus, 1952: a—cercaria, 
b—scheme of excretory system of cercaria with 7 pairs of flame cells 
and 2 pairs of clusters of propellant cilia (CPC); c—furcae with fm-

folds 
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body contain about 13 pairs of escape gland cells with 
ducts passing to the anterior organ. 

One pair of pigmented eyspots (8 (im in diameter) is 
situated on dorsal part of the body. 

Excretory system consists of 7 pairs of flame cells, 2 
pairs of propellant cilia and ducts. Six pairs of flame cells 
are located in the body, 1 pair at the base of the tail stem. 
Their distribution is illustrated in Fig. 1. 

On each side of the body, 3 flame cells are followed by 
the anterior collecting duct in front of acetabulum, 3 
flame cells are followed by the posterior collecting duct. 
Common collecting duct inside with 2 clusters of propel-
lant cilia starts in junction of anterior and posterior col-
lecting ducts on each side of the body. These ducts pass 
into posterior extremity where they unit and form a blad-
der before entering top of the tail stem. The main excre-
tory duct passes along center of the tail stem and 
branches into furcae. Excretory-secretory products leave 
cercarial body through terminal pores at tops of furcae. 
Each pore penetrates furcal finfold. Flame cell formula 
can be expressed either without clusters of cilia as 
2[3+3+(l)]=14 or with dusters of cilia as 2[(3+3+l)+ 
+2]=18. 

b) Chaetotaxy of cercariae 

Sensory papillae are arranged in distinct pattern on 
body, tail stem and furcae. Their distribution is shown in 
Fig.2, and Table 1. 

UD 
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Fig. 2. Distribution of papillae on the body and tail of cercariae of 
Trichobilharzia szidati Neuhaus, 1952 

a — c: body (a—dorsal, b—lateral and c—ventral view), d—e: 
(d — dorsal and e — ventral view) 

Tab. 1. Chatotaxy of TrichobiUtarzia szidati cercariae from the 
locality Stmiilov 

Body 

Dorsal papillae Lateral papillae Ventral papillae 

1 C I 6 — 9 C I 1 C I 

3 c 11 1 C 11 2 C I I 

2 C 111 3 C III c m 

C I V C I V 1 C I V 

1 A 1 1 A I 1 A I 

A l l A l l 1 A l l 

1 A 111 A III 1 A III 

1 M l M I 1 M I 

1 P I 1 P I 2 P I 

P II 1 P I I P 11 

Acetabulum 

5 S I 2 S II 

Tail 

4 U D 6 U V 2 F V 

Discussion 

Morphology of cercariae in our study was basically 
identical to N e u h a u s' description of T. szidati 
(1952a,b). The morphology, location and appearance of 
other developmental stages confirmed this determination 
( H o r á k and K o l á ř o v á - unpublished results). In-
traspecific variability of cercariae was in agreement 
with N e u h a u s ' observation (1952a,b). Only one differ-
ence in the length of finfolds was documented. 

As shown in Fig. Ic, finfolds are clearly developed up 
to the first half of furcae. This result might arise due to 
differences in fixation procedure. 

Having regard to two clusters of propellant ciliae pre-
sent inside collecting ducts, N e u h a u s (1952a) sug-
gested to include these cilia into the flame cell formula 
2[(3+3+l)+2]. Despite the clear evidence that the clusters 
are a part of the excretory system, many authors did not 
include these clusters into the flame cell formula of other 
schistosome species ( M a c F a r l a n e , 1979; P e n -
n e r, 1950; E d w a r d and J a n s c h, 1955; B l a i r 
and I s l a m , 1983, etc.), probably due to the fact that 
they do not represent a terminal flame cell. 

In contrast to T. szidati (Neuhaus 1952a), the taxono-
mie status of T. ocellata (La Valette, 1855) is uncertain 
(C 0 r t, 1950; F a r l e y , 1971; B l a i r and I s l a m , 
1983). D u b o i s (1929), M a t h i a s (1930), T a y l o r 
and B a y l i s (1930), V o g e l (1930), B r u m p t 
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Table 2. DiíTerences in chaetotaiy of three species of Trichobiiharzia 

Cycle T. szidaá T. ct ocellata T. ocellata 

Eklu-Natey eř aL (1985) Richard (1971) 

CIIIL 3 3 2 

M I L 0 1 0 

P I L 1 0 1 

SI 5 5 3 

F V 2 2 1 

(1931), W e s e n b e r g - L u n d (1934) and others as-
sume that Cercaria ocellata is the sole representative of 
its group in Europe. On the other hand, S z i d a t (1942), 
N e u h a u s (1952a) and M e y e r and D u b o i s 
(1954) demonstrated that such cercariae may belong to 
several species grouped under the name C. ocellata. 
F e i 1 e r and H a a s (1988) suggested that T. szidati 
(N e u h a u s 1952a) is in synonymy with T. ocellata. 

The taxonomie position of T. ocellata could also be 
approached by chaetotaxical study of cercariae. Present 
information on the chaetotaxy of Trichobiiharzia species 
is, however, scanty. R i c h a r d ( 1 9 7 1 ) described chaeto-
taxy of T. ocellata. E k 1 u - N a t e y et al. (1985) refer-
red to the distribution of papillae of T. cf ocellata, B a y-
s s a d e - D u f o u r and O w - Y a n g (1975) informed 
about the distribution of papillae in T. brevis, chaetotaxy 
of T. australis was described in the study of B 1 a i r and 
I s l a m ( 1 9 8 3 ) . 

Table 2 summarizes foreign and our data concerning 
differences in chaetotaxy of Trichobiiharzia furcocerca-
riae found in Europe: A clear difference was observed be-
tween T. ocellata ( R i c h a r d , 1971) and two other "spe-
cies", i. e., T. szidati (Czech origin) and T. cf ocellata 
( E k l u - N a t e y et al., 1985). R i c h a r d (1971) 
noted two papillae on CIIIL, three papillae on SI and one 
FV papilla. She did not refer any papilla on the MIL 
position. Our observations as well as those of E k l u -
N a t e y et al. (1985) brought the evidence of three pa-
pillae on CIIIL, five on SI and two FV papillae, T. szidati 
in our collection differs from T. cf ocellata ( E k l u -
N a t e y et al., 1985) in position of one papilla in MIL 
area. We observed variation in the position of this papilla 
which changed from MIL to PIL areas, but was mostly on 
PEL. We feel, however, that an examination of the same 
cercaria by two independent observers could lead to dif-
ferent results as the limits of MIL and PIL are not strictly 
defined. From this point of view, we conclude that cerca-
riae from our collection and those studied by E k l u -
N a t e y et al. (1985) both belong to the same species. 

Based on both the complete description by N e u -
h a u s (1952a) which differs from other descriptions 
(e.g., R i c h a r d , 1981) and our additional study of 

morphology and chaetotaxy, we regard the examined cer-
cariae as belonging to the species T. szidati. In our opin-
ion, T. ocellata (La Valette, 1855) Brumpt, 1931 
represents a complex of species containing without 
deeper knowledge of all developmental stages such cryp-
tic species as were T. szidati (Neuhaus, 1952a) and T. 
franki (M u 1 1 e r et al., 1994) before 1952 and 1994, 
respectively. 
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