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Scanning electron microscopical (SEM) studies on lhl: ~gument of the ~vid schistosomes, Schistosoma 
margrebowiei and Schistosoma manheei have yielded conflicting results; certam authors observed the tubercles 
on the tegument of these species to be spin~, ~bile ~thers reported t~at the~ ~ spineless. The present study 
indicates that the protrusion of tub_ercular spmes 1s subject to p~notyp1c .Plas~clty regulated by external factors 
such as the identiy of the host species and whether or not the schistosome IS paired. 

INTRODUCfiON 
Ogbe (1982) described the tegument of Schistosoma 

margrebowiei for the first time using laboratory main
tained material obtained from the Experimental Taxo
nony Unit of the British Museum. He found the tubercles 
on the tegument of the male of this species to be devoid 
of spines. In contrast, Evers, Jackson, Dettman & Saps
ford (1983) found the isolate of the parasite maintained 
at Nelspruit, to exhibit numerous short tubercular spines. 
Probert & Awad (1987) studied laboratory maintained 
material originating from Zambia and noticed both 
spined and spineless tubercles on the dorsal and dorso
lateral surfaces of mature male worms in copula, while 
unpaired males lacked tubercular spines. From this ob
servation they deduced that copulation is a prerequisite 
for the development of tubercular spines and suggested 
that, in this species, sl'inulation of the tubercles should 
be regarded as an unrehable taxonomic character. 

Descriptions of the tegument of Schistosoma mattheei 
are equally conflicting. Tulloch, Kuntz, Davidson & 
Huang ( 1977) studied S. mattheei from South Africa and 
found the tubercles on the male tegument of this species 
to be devoid of tegumental spines, a finding confmned 
by the observations of Hockley & Mclaren ( 1977). How
ever, Hamilton-Attwell & Van Eeden (1981) observed 
that certain specimens from a laboratory population of 
the parasite maintained in sheep at the Veterinary 
Research Institute at Onderstepoort possessed spines. 
Kruger, Hamilton-Attwell & Schutte (1986) more 
recently compared laboratory populations of the parasite 
isolated from 3 localities where it occurs sympatrically 
and 2 localities where it occurs allopatrically to Schisto
soma haematobium, with which it hybridizes in nature 
(Pitchford, 1961; Wright & Ross, 1980). They observed 
certain specimens from the sympatric populations to be 
spined and postulated that the spines might be a charac
teristic inherited from S. haematobium. In order to ascer
tain whether other allopatric populations of S. mattheei 
are also spineless, Joubert, Hamilton-Attwell & Kruger 
(1987) isolated another colony of this parasite from the 
South-western Transvaal, where S. haematobium does 
not occur at all, and found the males to be spineless. 

EXPERIMENTAL 0BSERV ATIONS 

In this communication we report on a number of 
observations pertaining to the expression of tubercular 
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spines in S . margrebowiei and S. mattheei. As these 
observations were made during projects of which the 
aims were diverse, the recordings and the implications 
thereof may best be reported in chronological order: 

1. A large number of S. mattheei pairs were dissected 
from cattle originating from 4 farms in the Eastern 
Transvaal. Thirty males from each sample were exam
ined by means of SEM. The percentage of spined males 
varied between 30 % and 80 % within the 4 populations. 
In order to ascertain whether spineless males contain 
unprotruded spines beneath the tegument, transmission 
electron microscopy (TEM) was performed on a number 
of specimens. Of these, certain males were observed to 
contain primordial spines originating from the basal 
membrane (Fig. 1). 

FIG. 1 Transmission electron micrograph of a section through the 
tegument of a tubercle of a spineless, p~ Schi~tosoTT_UJ 
manheei male dissected from cattle demonstratmg pnmord1aJ 
spines: x 21000 (B=basaJ membrane: P=surface pits: 
PS=primordiaJ spines: S=surface rnemb~ne: T=tegument 
containing elongated and membraneous bodies) 

Whether the primordial spines in these S. mattheei 
males were the result of recent pairing, or whether the 
protrusion of spines was inhibited in some way, is not 
known. The observation nevertheless indicates that, as in 
the case of S. margrebowiei (Probert & Awad, 1987), 
care should be taken in the use of tubercular spines as a 
taxonomic character. The deductions made by Kruger et 
a/. (1986) which are based on the occurrence of tubercu
lar spines, should therefore be interpreted with this 
observation in mind. 

2. Careful examination of the spineless laboratory 
strain of S . mattheei originally studied by Tulloch eta/. 
(1977), revealed that the dorsal and dorso-lateral tegu
ment of all paired adult males was indeed spineless. 



OCCURRENCE OF TUBERCULAR SPINES IN SCHISTOSOMA MARGREBOWIEI AND SCHISTOSOMA MATTHEEI 

FIG. 2 Scanning electron micrograph of an adult, paired Schistosoma 
mattheei male from a laboratory population demonstrating 
spined tubercles on the outer gynaecophoric fold and aspinous 
tubercles on the inner gynaecophoric fold (IG=inner gynaeco
phoric fold: OG=outer gynaecophoric fold) 

3 
FIG. 3 Optical micrograph of a cross section through a male similar to 

the one in Fig. 2 demonstrating the location of the spined 
tubercles on the outer gynaecophoric fold: Bar=20 J.Lm (arrow 
on insert=location of spined tubercles: GS=spines of the 
gynaecophoric canal: OG=outer gynaecophoric fold: 
TS=tubercle with short spines) 

FIG. 4 Scanning electron micrograph of the aspinous dorsal tegument 
of Schistosoma margrebowiei dissected from lechwe 

However, in certain specimens the tubercles on the outer 
gynaecophoric fold bore a small number of spines (Fig. 2 
&3). 

These spines probably play a role in the clasping act 
during copulation. The spines within the gynaecophoric 
canal ensure efficient male/female contact; it is possible 
that the tubercular spines might promote efficient inter
locking of the two gynaecophoric folds. The presence of 
tubercular spines on only this particular region of the 
tegument, would therefore seem to be genetically fixed 
in this isolate. 
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FIG. 5 Scanning electron micrograph of the spined dorsal tegument of 
Schistosoma margrebowiei from a laboratory population 
maintained in Saccostomus campestris 

3. Thirty-five S. margrebowiei pairs were dissected 
from two lechwe (Kobus leche) in the Eastern Caprivi. 
Scanning electron microscopy revealed all of them to be 
spineless (Fig. 4). Thes~ schistosomes .we_re compared 
with a laboratory population of the parastte tsolated from 
the same area and maintained in Saccostomus campes
tris. The males of this population were all spined (Fig. 
5). 

DISCUSSION 

Senft, Gibler & Knopf (1978) observed that the tuber
cles of S. mansoni males are aspinous in non-permissive 
hosts , but spined in permissive hosts which indicates that 
non-permissive hosts are capable of retarding schisto
some maturation and consequently inhibit the protrusion 
of tubercular spines through the tegument. In view of 
this, one would expect the probability of finding spined 
specimens from a natural host to be greater than from a 
laboratory host, which although permissive, is an unna
tural host. The occurrence of only aspinous specimens 
from lechwe is therefore an unexpected but interesting 
phenomenon. It is unlikely that this represented a recent 
infection since all the schistosomes from the both lechwe 
(one was considerably older than the other) were of adult 
size. 

Information as to the function of tubercular spines 
may provide insight into the reasons for their presence or 
absence. Hockley (1970) found the spines on the dorsal 
tubercles of in sito adultS. mansoni males to be deeply 
embedded in the endothelial cells of the host's blood 
vessels. Since he observed the base of the spines to be 
associated with longitudinal and transverse muscle 
fibres, Hockley (1973) postulated that they are movable 
within the tegumental matrix. In this way they allow the 
worm to change its position within the blood vessel with
out causing extenstve damage to the endothelial cells. 
Probert & Awad (1987) on the other hand ascribed the 
appearence of tubercular spines, which occur inS. mar
grebowiei only after copulation, to "an adaptive feature 
to enable the male worm to obtain purchase in the blood 
vessels when the additional weight of the female occurs 
at copulation." In our opinion, factors which could in
fluence the protrusion of tubercular spines and which 
could be worth investigating are: the diameter of the 
vessel in which the schistosome pair resides, the ·parasite 
density level and the immunological response of the 
wild, domestic or laboratory host to the infection. 



F. J. KRUGER, V. L. HAMTI..TON-ATIWELL,L. TIEDT, P. S. VISSER&P. H. JOUBERT 

ACKNOWLEDGEMENTS 

We would like to thank the Namibian Department of 
Nature Conservation for the 2 lechwe, Prof. C . H. J. 
Schutte and Dr S. J. Pretorius for their valuable advice 
and criticism in the preparation of the manuscript and the 
South African Medtcal Research Council for permission 
to publish this paper. 

REFERENCES 

EVERS, P., JACKSON, T. F. H. G., DETTMAN, C. & SAPSFORD, C., 
1983. A comparative scanning electron microscope study of the 
teguments of adult male Schistosoma mansoni, S. margrebowiei and 
S.leiperi . ScanningElectronMicroscopy, 19/83,215-220. 

HAMILTON-ATIWELL, V. L. & VAN EEDEN, J. A., 1981. SEM studies 
of the integumental variation within samples of Schistosoma ma(
theei Veglia & Le Roux 1929. Electron microscopy Society of Sou
thern Africa-Proceedings, II, lll-112. 

HOCKLEY, D. J., 1970. An ultrastructural study of the cuticle of Schis
tosoma mansoni Sambon, 1907. University of London: Ph.D. thesis. 

HOCKLEY, D. J., 1973. Ultrastructure of the tegument of Schistosoma. 
In: Advances in parasitology. B. Dawes (ed.), II, 233-305. 

HOCKLEY, D. J. & MCLAREN, D. J., 1977. Scanning electron micros
copy of eight species of Schistosoma . Transactions of the Royal 
Society ofTropical Medicine and Hygiene, 71, 292. 

JOUBERT, P. H., HAMILTON-ATIWELL, V. L. & KRUGER, F. J., 1987. 
The occurrence of Schistosoma mattheei in the South-western 

Transvaal. Onderstepoort Journal of Veterinary Research, 54, 
603-605. 

KRUGER, F. J., HAMILTON-ATTWELL, V. L. & SCHVITE, C. H. J., 
1986. Scanning electron microscopy ·of the teguments of males of 
five populations of Schistosoma mattheei. Onderstepoort Journal of 
Veterinary Research, 53, 109-JIO. 

OGBE, M. G., 1982. Scanning electron microscopy of the tegumental 
surfaces of adult and developing Schistosoma margrebowiei Le 
Roux, 1933. lnternationalJournal for Parasitology, 12, 191-198. 

PITCHFORD, R. J., 1961. Observations on a possible hybrid between 
the two schistosomes Schistosoma haematobium and S. mattheei. 
Transactions of the Royal Society of Tropical Medicine and 
Hygiene, 55 , 44-51. 

PROBERT, A. J. & AWAD, A. H. H. , 1987. Scanning electron micros
copy of the tegument of adultS. margrebowiei LeRoux, 1933 with 
particular reference to the structure of the tubercles. Parasitology, 
95, 491-498. 

189 

SENFT, A. W., GIBLER, W. B. & KNOPF, P. M., 1978. Scanning 
electron microscope observations on tegument maturation in Schisto
soma mansoni grown in permissive and non-permissive hosts. Amer
ican Journal of Tropical Medicine and Hygiene, 27, 258-266. 

TuLLOCH, G. S., KUNTZ, R. E., DAVIDSON, D. L. & HUANG, T. C., 
1977. Scanning electron microscopy of the integument of Schisto
soma mattheei V eglia & Le Roux 1929. Transactions of the Ameri
can Microscopical Society, 96,41-47. 

WRIGHT, C. A. & Ross, G. C., 1980. Hybrids between Schistosoma 
haematobium and S. mattheei and their identification by isoelectric 
focusing of enzymes. Transactions of the Royal Society of Tropical 
Medicine and Hygiene, 74, 326-332. 


