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Morphological Study of Adult Male Worms of Schistosoma
mansoni Sambon, 1907 by Scanning Electron Microscopy
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Tubercles, spines and sensory receptors are the most studied structures of adult male worms of
Schistosoma mansorgolated in other countries. The purpose of this investigation was to properly
define these structures in Brazilian worms. Specimens 7-8 weeks after infection were recovered from
albino SW mice and from a wild rodeMédctomys squamipgsand processed for scanning electron
microscopy studies. Photomicrographs of the anterior region with the aspects related to the outer and
inner regions of both suckers were considered. The ventral portion of the middle region was represented
by the anterior of gynaecophoric canal while the dorsal surface was studied in its ventral and dorsal
regions mainly focusing the aspect of the tubercles, spines and sensorial papillae. The outer surface of
the oral sucker is spiny and spines are bigger, sharp with sensory receptors in their posterior edge.
Tubercles with spines or receptors are more concentrated in the middle region and in one of the margins
of the gynaecophoric canal. An excretory pore-like structure in the posterior portion was observed. The
gynaecophoric canal has few sensory structures, spines broadned in their mid-region and are sharp
pointed at the distal end. It was concluded that the presently studied characters are similar to those
previously reported.
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The improvement of high resolution apparatuss strongly wrinkled and between the folds and the
has permitted the detailed study of some structuréigbercles there are numerous grooves, that in sec-
so far overlooked. Through the scanning electrotions appear as a great number of sinuous, deep,
microscopy (SEM), the descriptive analysis obranched and interconnected canals (Lépez-
Schistosoma mansoambon, 1907 adult worms Alvarez 1980). Between the grooves there are
was achieved. Thus, it was demonstrated that smafdines and sensorial papillae.
spines cover the inner surface of the oral and ven- The ventral surface is distinguished by the for-
tral suckers, while the outer surface lacks thesmation of the gynaecophoric canal with lateral
structures (Silk et al. 1969, Race et al. 1971). Thmargins covered by numerous and big spines, sug-
inner surface of the ventral sucker presents senggesting that these structures are related to the mat-
rial papillae and a marginal ring of bigger spineing of the worms (Miller et al. 1972). The interior
(Hockley 1973). of this canal is also grooved, with little spines, ir-

On the dorsal surface of adult male worms theneegularly distributed (Hockley 1973). The senso-
are tubercles randomly distributed along the bodyial papillae of the surface of adult male worms
more numerous at the middle region than at thare present all over the body and are, also, more
anterior and caudal portions and less numerousimerous in the anterior region of the
toward the lateral and posterior margins of dorsajynaecophoric canal (Morris & Threadgold 1967,
surface (Hockley 1973). The surface of the wormSilk et al. 1969, Smith et al. 1969).

The morphological features of the tegument in
adult male worms are similar when the specimens
I are recovered from albino. mic<_a (McLaren &
FAPERJ fellow (01/94-06/95§CNPq research fellows, Hockley 1977) hamsters (Miegeville et al. 1978)
Proc. no 521431/95-6 and 303124/89-0 or after their developmeitt vitro (Basch & Basch
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pressed by the fusion of a superficial net, in smathis site did not present spines (Fig. 1). The oral
grooves and tubercles covered with spines, whikgucker, oval, showed three very outstanding re-
in a non-permissive host (albino rat) the maturagions: an anterior, larger portion, another poste-
tion is delayed and the tubercles are spineless (Senftr, both covered with sharp spines varying in size
et al. 1978) or are covered with a few spineand at the bottom, the oral cavity (Fig. 1). The an-
(McLaren 1980). terior border of the oral sucker presented an area
In Brazil, there is not a great amount of data onovered by small sharp spines and another spine-
SEM applied to the studies of schistosomiasis. less (Fig. 2). Conversely, the posterior border pre-
Lopez-Alvarez (1980) and Kohn et al. (1982)sented besides the spines, sensorial papillae (non-
verified that the antischistosomal oxamniquine ineiliate) situated at a spineless site, where the tegu-
duced morphological changes in the surface afient shows to be porous (Fig. 3).
adult worms. Similarly, modifications of tequment  The extremity of the ventral sucker presents two
can be observed depending on the culture mediuspiny regions and one, porous, spineless, where
used during incubation (Kalaphothakis et al. 1988k0me sensorial papillae were observed. These pa-
Based on the literature, papers dealing witbillae were distributed between the two rows of
descriptive analysis 08. mansoniadult male spines.
worms were published up to the 1980s. Due to the Middle region- Ventral: just behind the ventral
lack of actual data on this subject, a morphologisucker the body increases in width and folds ven-
cal study of Brazilian samples & mansonby trally to form the gynaecophoric canal. The proxi-
means of SEM is presented herein. mal end of the canal was characterized as present-
MATERIALS AND METHODS ing a fevy tubercles, lack of_spines and pqssessing
the genital pore. The genital aperture is small,
~ Studied worms The source and isolation con-rounded, situated at the opposite side of that pre-
ditions were those as described elsewhergenting greater number of tubercles of the dorsal
(Machado-Silva et al. 1995). _ region (Fig. 4). Sometimes, the genital pore ap-
~ Processing of specimenrsNorms were fixed peared surrounded by filamentous material (Fig.
in AFA solution (acetic-formaldehyde-alcohol) ands), protruding from the genital pore a cirrus-like
processed for SEM studies, according to Lanfreditructure, also covered with the above referred
etal. (1995). The fixed specimens were dehydrateflaterial was observed (Fig. 6). The tegument
in an ethanol series (50-100° GL), critical pointround the genital pore is porous, spineless, also
dried by CQ, coated with sputtering gold and ex-|acking sensorial receptors. Along the canal (ante-
amined under a scan electron microscope, Zeiggr, middle and posterior regions) more slender
904 and Zeiss 962 and photomicrographs obtainegines were observed (Figs 7, 9) and others, short
with a Neopan SS120 film. and pointless present in the middle region (Fig. 10).
Descriptive analysis Each mesh contained 4 Besides the aspect of spines, differences were de-
to 8 specimens of which the following charactertected, related to the tegument which is more po-
istics were studied: (a) anterior region - betweefpus in the anterior and middle regions (Fig. 8) and
the oral sucker and the proximal portion ofg the localization of sensorial papillae. The middle
gynecophoral canal, aspects related to the outer agqld distal portions of the canal presented more sen-
inner regions of oral and ventral suckers were coprial papillae, that were either ciliate (Fig. 11) or
sidered; (b) middle and posterior region - the vemgon-ciliate (Fig. 12).
tral portion, represented by the interior of the Dorsal region- The surface at the region of the
gynaecophoric canal, was analyzed in the anteriguckers is smooth, the first spiny tubercles arising
middle and posterior regions and the spines ardightly posterior to the beginning of the
the sensorial papillae were characterized. The dagynaecophoric canal of which one of the dorsal
sal surface was studied in its ventral and dorsaﬁlargins is spiny whereas the other is smooth. One
regions mainly focusing the aspect of the tuberclegf the margins of canal presents a greater amount
spines and sensorial papillae. of tubercles, almost reaching the outer border, com-
Terms used The term strain refers to thosepared to the other in which the spines prevailed
worms obtained after several passages under lagig. 13). The border with the greater number of
ratory conditions and sample to those originateflibercles, overlaps the area with more spines (Fig.
from a recent isolation procedure. 13). The canal borders in the posterior region
RESULTS present a smaller number of tubercles (Fig. 16).

. . . . The dorsal tegument situated near the
Anterior region- This area was occupied by g

) naecophoric canal, presented tubercles with nu-
the oral and ventral suckers, the latter bigger arﬁ*erous spines or they are located near those tu-

more prominent than the former. Both surfaces @grcles. The dorsal and lateral tegument is distin-
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Schistosoma mansostanning electron photomicrographs of the tegument. Anterior region - Fig. 1: superior and inferior borders
of the oral sucker. Bar = 20 pm. Fig. 2: spines of the oral sucker. Bar = 5um. Fig. 3: spines and ciliate and non-ciiiate senso
papillae (arrows) of the inferior border of the oral sucker. Bar = 5 um. Middle region - Fig. 4: genital pore (arrow). Bar.= 20

Fig. 5: higher magnification of the genital pore. Bar =5 pm. Fig. 6: cirrus. Bar =5 um. Fig. 7: spines of the anteriafdbei
gynaecophoric canal. Bar = 1 um. Fig. 8: spines of the middle portion of the gynaecophoric canal, showing porous tegument. Bar
=1 pm. Figs 9 and 10: middle portion of the gynaecophoric canal, showing slender spines. Bar = 5 um. Posterior rddion - Fig.
posterior portion of the gynaecophoric canal, showing ciliate papillae (arrow). Bar = 5 pm. Fig. 12: posterior portion of the
gynaecophoric, showing non-ciliate papillae (arrow). Bar = 5 um.
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Schistosoma mansostanning electron photomicrographs of the tegument. Middle region - Fig. 13: difference between the bor-
ders of the gynaecophoric canal. Bar = 50 um. Fig. 14: limit between a tubercles spiny area and a spiny area on the dorsal
tegument. Bar = 50 um. Fig. 15: borders of the gynaecophoric canal. Bar = 5 um. Higher magnification square 3000X. Fig. 16:
differences in the distributions of tubercles between middle and posterior regions. Bar = 100 um. Fig. 17: tuberclesswith spin
“crab shell-like”. Bar = 65 pm. Fig. 18: ciliate and non-ciliate sensorial papillae (arrows). Bar = 5 um. Posterior regib8:- Fi
excrectory pore. Bar =2 pym.
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guished by the presence of large tubercles and spiregerseas (Miller et al. 1972). The present report
(Figs 14, 15). These large tubercles with a “crabn the localization of the genital pore at the en-
shell-like” aspect were spiny or not and wherrance of the gynaecophoric canal (Fig. 4) is in
present, the spines were randomly distributed aloragcordance with other studies related to $he
the body. The tegument surrounding the tubercleaanson(Silk et al. 1970, Race et al. 1971, Hockley
looked wrinkled (Fig. 17). The posterior region pre1973, Basch & Basch 1982) and to thenasale
sented a lower concentration of tubercles than thao, 1933 (Southgate et al. 1990).
anterior and middle regions. The sensorial papillae A more detailed study of the ventral surface
ciliate or non-ciliate were present on spineless tuevealed some aspects not referred yet: (1) the geni-
bercles or surrounded only by spines (Fig. 18). tal pore can appear surrounded by filamentous
Posterior region- Unlike the other regions of material (Fig. 5) that is also present nearby this
the tegument, the distal extremity showed neithgrore and absent in other areas a little more apart
tubercles nor spines. In this area, in a depressifmom it; (2) a structure was identified as the cirrus,
of the tegument the excretory pore, with a “volsince it was arising from the genital pore with the
cano gate-like” aspect, was observed. The teggame filamentous material observed around the
ment around this site is also porous (Fig. 19). gonopore (Fig. 6). Few are the data on the ultra-
DISCUSSION structural aspects of the reproductive systerﬁ.of
) ) ~ mansoni Thus, the morphology of the cirrus can
Anterior region- The tegument d. mansoni pe compared with the description of this structure
is an important interface between the parasite ag it appears ifProsthodendrium volaticum
its intravascular environment in the host. ThrougBlankespoor & Ulmer, 1972 (Kessel & Shih 1976).
this specialized tegument, adult worms perform The absence of a cirrus in tBe mansonhas
three basic activities for their survival: assimilateyeen emphasized by several authors based on ei-
blood nutrients from the host are able to escapRer light microscopy studies (Travassos et al. 1969,
from the immune response of the hos; against thefastner et al. 1975) or electron microscopy
presence (McLaren 1980, Kalapothakis et al. 1988itajima et al. 1976). The latter referred authors
Abath & Werkhavser 1996) and regenerate frorgonsidered that during the mating period of adult
induced lesions (Popiel et al. 1985). Although th@yorms, there is a continuous process of sperm flow
tegument presents a nutritional absorptive actiinside the gynaecophoric canal, making easier the
ity, it seems that this function is more effectiverertilization of the females. Nevertheless, we con-
when the buccal cavity, situated inside the orajider that the cirrus may improve this process and,
sucker, is involved in the process (Hockley 1973)erhaps, for this reason a specimen could present
It is accepted that the spines on the borders of thesmall number of testes, as we observed during

oral sucker have the function of attaching the hektudies under light microscope (Machado-Silva et
minth and scraping the tissues of the blood vessgf, 1995).

walls (MlIIer etal. 1972, Kruatrachue et al. 1979) Moreover, it is known that th&. mansoni

The studied specimens present the superior aggolved from a hermaphrodite ancestor (Popiel
inferior borders of the oral sucker covered with1986, Basch 1990) with a further adaptation in ro-
spines (Fig. 1). These features are in agreemegénts (Combes 1990).
with previously reported descriptions (Silk et al.  An interesting finding is related to the presence
1970, Race et al. 1971, Miller et al. 1972). Conof the cirrus in a specimen recovered from a natu-
Versely, the function of the ventral sucker is morea"y infectedN. Squamipe@N samp|e)_ Erasmus
related to the displacement of the specimen, coqt986) has demonstrated that heterogametic dimor-
sidering that this structure is bigger than the orghism can be on account of the parasite strain in
sucker and with sensorial papillae that arghe interaction with the host. An association of these
mechano-receptor structures (Hockley 1973). Thiacts depends on further investigations. Some re-
morphological characteristics of the ventral suckegorted data indicate that the anterior portion of the
inthe specimens studied herein also ratlfy report%naecophoric canal presents small, not pointed
data orS. mansoniHockley 1973, McLaren 1980) spines (Miller et al. 1972, McLaren 1980, Basch
andsS. curassonBrumpt, 1931 (Probert & Awad & Basch 1982). Nevertheless, we verified that the
1987). _ _ _ _ far anterior region of the canal is spineless and that

Middle region- Unlike the anterior region, the there is a gradual increase in the number of spines
middle region presents a wide range of spines dify this same anterior region. Besides, these spines
tribution on the ventral and dorsal surfaces of thgre sharp.
body of the schistosome (Fig. 15). These morpho- McLaren (1980) reports that the tegument in
logical findings agree with those obtained in Brathe anterior region is porous, with the presence of
zil (Lopez-Alvarez 1980, Kohn et al. 1982) andhumerous sensorial structures, possibly related to
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