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Abstract
ȱȱȱȱ¢ȱ ȱȱȱȱ¢ȱȱȱȱȱȱȱęǰȱ
Clarias gariepinusȱǻǰȱŗŞŘŘǼȱ¢ȱȱ ȱȱȱǰȱTetracampos ciliotheca Wedl, 1861. ȱȱȱŚśȱęȱǻŗŖȬśŚȱǼȱ ȱȱȱȱȱǰȱǻ ȱ
ǰȱŘŜǚśŘǯŘŚşȝǰȱŘŞǚŗŖǯŘŚşȝǼǰȱȱǯȱȱȱȱřşȱǻŞŜǯŝƖǼȱȱȱęȱ¡ȱ ȱ
ȱ ȱȱǯȱ ¢ȱȱęȱǻǁȱŘŖȱ ȱȱȱǼȱ ȱȱȱ
this study. Intestinal tissue with parasites in situ ȱę¡ȱȱȱȱȱȱ
investigation. The worms penetrated deep into the mucous membrane with their scolex, leaving
ȱĴȱȱ ȱȱȱ¡ȱȱȱǯȱȱĴȱȱȱ
ȱȱěȱȱȱǰȱȱȱȱȱȱȱȱ
ȱ¡ȱ ȱǯȱ ȱǰȱȱęȱ ȱ¢ȱȱȱȱȱǰȱ
ȱȱȱȱȱ¡ǯȱ ȱȱǰȱȱ¡ȱ¢ȱȱȱȱ¢ȱȱ
¡ȱȱȱȱȱȱȱ¢ȱȱȱȱȱȱȱȱȱ
propria. Coagulation necrosis was evident on the ulcer, which presented a granular substance
ȱȱȱȱȱǯȱǰȱȱȱȱȱȱȱ
ȱȱȱ¢ȱȱȱȱǯȱȱȱȱȱ
 ȱ¢ȱ ȱȱȱȱȱȱȱǯȱȱ ȱȱȱȱȱ
ȱȱ¢ȱȱȱȱȱ¢ǯȱȱȱȱȱ¢ȱ
ȱȱȱȱ ȱęȱ ȱȱȱȱȱȱȱȱ¢ȱȱȱȱȱ
hosts. In addition, no dead tapeworms were encountered during dissection.

Introduction
Tetracampos ciliotheca Wedl, 1861 is a common

ȱȱęȱ ȱ ȱ-

ȱȱȱęȱȱȱȱ ¢ȱ-

ȱȱěȱȱȱȱ ȱ

ȱȱǰȱ ȱȱ-

placed in several genera (Kuchta et al., 2012).

ȱȱȱ¢ǰȱǰȱǰȱ

ȱȱȱȱȱȱȱ ȱ
(Paperna, 1964) and Turkey (Soylu and Emre,
ŘŖŖśǼȱȱȱȱȱȱȱȱ

ȱǰȱ ǰȱȱȱ ¢ȱ
ǻ ȱȱǯǰȱŘŖŗŘǼǯȱ¡ȱ¢ȱȱȱ
bothriocephalidean parasite has been problem* Corresponding author’s email: aoldewage@uj.ac.za

ęȱȱȱȱȱǻ ȱȱǯǰȱ
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2012). Although T. ciliotheca is a widely distributed tapeworm, the host-parasite relationships

ȱ ȱȱȱŝŖƖȱȱȱ¢ȱ
ȱȱȱ¢ǯȱȱȱ ȱ

ȱȱ  ȱȱęȱȱȱ¢ȱȱ
ȱ¢ȱȱ ȱȱǻǯǯȱǰȱŗşŝşǲȱ-

dehydrated in graded ethanol concentrations,
ȱȱ¢ǰȱȱ ȱĜȱ

sanya and Otubanjo, 2006; Ibrahim et al., 2008).

wax, sectioned at 5 microns and stained with

ȱ ȱ ǰȱ Clarias gariepinus

Haematoxylin and Eosin. For comparative
ǰȱȱȱȱȱ

ǻǰȱŗŞŘŘǼȱȱȱȱȱę-

ęȱ ȱȱȱ¢ǯȱȱ

eries, aquaculture and angling (Skelton, 2001).
ȱȱ ȱȱȱȱȱȱ

 ȱȱȱȱȱ ȱȱȱ

aquaculture in both developed and developing

ȱȱȱȱȱȱ ȱ ȱ

ǰȱȱȱȱȱȱȱ
ěȱȱęȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱ

ȱ ȱȱȱȱȱȱǯȱ
ȱȱ ȱȱȱȱȱ
ȱĴǰȱȱŖǯşƖȱ¢ȱ

ȱȱęȱ  ȱǻȱ

saline solution. This was then shaken to remove

et al., 2000). Tetracampos ciliotheca is a domi-

ȱȱȱȱǲȱ ȱȱ

ȱȱȱC. gariepinus in the Vaal
ǰȱȱȱȱǲȱǰȱȱ
ȱȱȱȱȱȱ¢ȱȱȱ
the histopathological changes caused by this

ȱȱȱȱȱȱȱ
and relaxes them. Whilst swirling the sampling

Petri dishes containing dam water and observa-

Ĵǰȱȱȱȱȱȱȱȱ

ȱęǯȱ

ȱȱȱȱȱę¡ȱȱǯȱȱ
specimens were then mounted on glass slides
ȱ¢ȱȱ¢ȱȱȱǯȱ

Materials and methods

Results

ȱȱȱŚśȱȱęȱ ȱȱ

¢ȬȱǻŞŜǯŝƖǼȱȱȱŚśȱęȱ¡ȱ

ȱ ȱ ȱ ȱ ǻ ȱ ǰȱ

ȱȱ ȱT. ciliotheca.ȱȱ¢ȱȱ

ŘŜǚśŘǯŘŚşȝǰȱŘŞǚŗŖǯŘŚşȝǼǯȱȱ ȱȱ

ȱȱȱśȱȮȱřśȱ ȱǻȱ

with gill nets in October 2011, January 2012 and
ȱŘŖŗŘȱ¢ǯȱȱęȱ ȱȱ

ƽȱŗśǼǯȱ ȱęȱ ȱŗŖȱȮȱśŚȱȱǻȱƽȱřşȱ
Ǽȱǯȱȱȱ¢ȱȱT. ciliotheca

¢ȱȱȱȱǰȱȱ ȱȱ

ȱȱȱȱȱęȱ¡ȱǻŚŖȱȱ

standard length and weight were measured.

śŚȱǼȱȱ ȱȱȱȱęȱǻŗŖȱȱŘŚȱ

The digestive tract was removed and opened

cm). Statistical comparisons could not be made

¢ȱȱ¡ȱȱȱ ȱ
ȱȱȱȱȱǯȱ¢ȱ¢ȱ

ȱȱȱěȱȱȱȱ
ȱȱȱȱěȱǯȱ

ȱęȱǻǁȱŘŖȱ ȱȱǼȱ ȱȱ

ȱȱ ȱȱǻȱƽȱśŗǯŗƖǰȱ

ȱȱǯȱ ȱȱ

mean intensity = 21) than males (prevalence =

ǰȱȱŘŖȱ¡ȱŘŖȱȱȱȱȱȱ-

33.3%, mean intensity = 9). However, Student’s

ȱȱȱȱ ȱĴȱ ȱ
¡ȱȱȱę¡ȱȱȬȬȱ

tȬȱȱȱȱȱęȱěȱ
(p ȱǁȱŖǯŖśǼȱȱȱȱȱ¢ȱ

ȱǻǼȱȱŘŖȱǯȱǰȱȱę¡ȱ

ȱȱ ȱ¡ǯȱ

ȱȱȱȱȱȱ¢ȱ
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ȱȱT. ciliotheca encountered were
26 – 45 mm (mean = 32 mm) long and were

1d). This chronic host reaction was associated

ȱȱȱȱȱȱȱȱǰȱ
with their scolices embedded within the intes-

ȱȱ¢ȱ ȱĚ¢ȱȱ

tinal wall. The elongate scolex, armed with 25
– 40 hooks arranged in two lateral semicircles,

¢ȱȱȱȱǻȱŗǼȱ ȱ

assumed a narrower and tapering end during
movement, while at other times it contracted

ȱęȱȱȱǰȱȱ
(Figure 1d). Fibroblasts were prominent in the
monocytes, eosinophilic granulated cells and
¢¢ȱęȱȱȱȱȱȱȱ
the granulomas (Figure 1d).

into a mushroom shaped structure. The worms
ȱȱȱȱ¢ȱȱȱȱ

Discussion

membrane with their scolex, leaving the proglot-

The bothriocephalidean tapeworm, T. ciliotheca

tids nestled between villi and extending into the
lumen (Figure 1a). This penetration resulted in

ȱȱȱȱȱC. gariepinus in the
¢ȱȱȱ¡ȱȱȱȱȱ

ȱȱěȱȱȱǰȱ

ȱȱȱȱȱǻȬ¢ȱ

ȱȱȱȱȱȱ-

ȱȬ ǰȱŘŖŗřǼǯȱȱĴȱ

mated cells mixed with mucus cells (Figure

ȱT. ciliotheca in the intestine resembles the

ŗǼǯȱȱęȱ ȱ¢ȱȱȱ
the lamina propria, in regions adjacent to the
ǯȱ ȱȱȱȱȱȱȱȱ
entry the gut wall was still covered by an intact

ȱȱĴȱȱȱ¢¢ean, Atractolytocestus huronensis as previously
described by Molnár et al. (2003). The scolex

epithelium (Figure 1a).

pering spear shape to a mushroom-like broad

ȱȱǰȱȱ¡ȱ¢ȱȱȱ
ȱ¢ȱȱ¡ȱȱȱȱȱȱ
ǰȱȱȱȱȱȬȱ
mucosal ulcer (Figure 1b). The ulcer exhibited
coagulation necrosis. The lamina propria had

¢ȱȱT. ciliotheca ȱȱȱǯȱȱȱȱȱȱ
ȱ¢ȱȱȱȱȱ ȱȱ
ĴȱȱĴȱȱȱȱ¢ȱȱȱ
intestinal wall (Molnár et al., 2003). By extending
its scolex into a mushroom-like shape and with
ȱȱȱȱǰȱȱ ȱȱȱȱ

marked oedema with homogenous amorphous
and eosinophilic material (Figure 1b). Further-

the intestinal crypts. The scolex, which is much
wider than the crypts, mechanically disrupted

ǰȱȱȱȱȱȱȱȱ

the crypt epithelium, and consequently initiated

the parasite displayed chromatin clumping and

ȱěȱȱȱǯȱȱ

clearing (Figure 1c).

ȱȱ ȱȱ ȱȱ

ȱȱȱ¢ȱĚ¢ȱȱ

penetration observed by Molnár et al. (2003), as
ȱ¢ȱȱȱȱ¢ǯȱ

ȱǰȱȱ¡ȱȱȱęȱ

ȱĴȱȱȱ¢ȱȱȱ¢ȱȱȱȱȱȱ

ȱȱȱȱȱȱȱ

¡ȱ ȱȱȱȱȱȱȱ

ȱĴǯȱ  ǰȱȱȱ
ȱȱęȱ¢ȱ ȱȱȱ
ȱȱȱ ȱȱęȱǻȱ

lamina propria. These pathological changes
¢ȱȱęǰȱȱȱȱ

around the worm and in the gut lumen were

observed by Ibrahim et al. (2008) on C. gariepinus
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Figure 1.ȱǻŗǼȱǻŗȬǼȱ ȱȱȱȱȱȱȱȱęǰȱClarias gariepinus
 ȱǻǼȱȱȱěȱȱǰȱȱȱ¡ȱ ȱǰȱȱ
ȱ ȱ ȱ ȱ ęȱ ǻȱ Ǽǯȱ ȱ ȱ ȱ ǻǼȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱ¢ǰȱHaematoxylin and Eosin Y staining.ȱǻǼȱȱȱȱ¡ȱ ȱȱȬ
ȱȱȱǻ Ǽǰȱȱȱȱȱ ȱȱȱȱȱ
normal intestinal crypts (broken arrows). Haematoxylin and Eosin staining. (c) Nuclear chromatin clumping
ȱȱǻ Ǽȱȱȱȱȱȱȱȱȱȱ ȱǻǼǲȱ ¡¢ and
Eosin stainingǯȱǻǼȱ ȱȱȱȱęȱȱȱȱȱȱT. ciliothecaȱȱ
ęǯȱ ȱ ȱȱȱȱȱȱȱȱȱ¢ȱȱ¢ȱęȱ
is restricted to regions immediately surrounding the granuloma. Scale bars: 10 μm.

ȱ ȱT. ciliothecaǯȱǰȱȱȱ

ȱȱC. gariepinusȱǻǰȱŗşŝşǲȱ-

ęȱ ȱȱȱȱȱȱ
ȱ¢ȱȱĴǯȱ

sanya and Otubanjo, 2006; Kuchta et al., 2012).
ȱȱȱȱȱȱȱȱ
ȱȱǲȱ ȱ¡ȱȱ-

The tapeworm penetrated deeply into the

ȱȱ¢ȱȱȱȱȱ

ȱȱȱȱ ǰȱȱ-

shrunken nuclei with condensed chromatin and

ȱ¢ȱ¢ȱȱĴȱȱȱȱ ȱ
ȱȱȱȱ¡ǯȱȱȱȱ ȱ
observations made on the same cestode in the

proteinaceous debris staining intensely with
eosin (Cheville, 2006). The shallow ulceration at
ȱĴȱȱȱȱȱȱ
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ęȱȱȱȱȱȱȱ¡ȱȱȱȱȱ¢ȱ ²°ȱ
ȱǯȱǻŘŖŗŘǼȱȱȱȱȱ ȱ

ȬȱǻŗşŞŖǼȱȱĚȱ
ȱȱȱT. ciliothecaȱĴȱȱȱ

the caryophyllidean, A. huronensis.

ȱĚ¢ȱȱȱȱȬȱ

ȱȱȱȱȱC. gariepinus.
ȱ ȱȱȱȱȱ¢ǰȱȱ

ȱ¡ȱȱT. ciliotheca was not observed to
reach any muscle layer in this study, whereas

¡ȱȱȱęȱȱȱȱ
ȱȱȱȱȱȱĴ-

Faisal et al. (1989) observed complete penetration

ǯȱ  ǰȱȱȱȱ ȱ

ȱȱ ȱȱȱȱ ǰȱ
ȱȱĴȱȱȱǰȱȱ

etiology were prominent in the muscularis. In
ȱȱȱȱȱȱȱȱ

and ovary. In another study, the scolex occasion-

ȱǰȱȱȱȱȱ ȱȱȱ

ally reached the muscularis mucosa, sometimes
ȱȱȱ ǰȱ ȱȱȱ ȱȱȱęȱȱȱ¢ȱ

be discerned and these are unlikely to have
been caused by T. ciliothecaȱȱȱȱȱ
the cestode were detected in the deeper layers

(Wabuke-Bunoti, 1980). This tapeworm has been

ȱȱȱ ǯȱȱĚ¢ȱȱ

ȱȱȱȱȱǻȱȱǯǰȱŗşŞşǲȱ

ȱȱĴȱȱȱ¢ȱ¡-

Barson et al., 2008), where it caused nodular outgrowths in the mucosa (Wabuke-Bunoti, 1980).

ȱȱȱȱęȱȱ
the same study area as previously observed

ȱȱȱȱȱȱ

by Madanire-Moyo and Avenant-Oldewage

ȱȱȱȱȬȱȱȱ

ǻŘŖŗřǼǯȱȱȱęȱȱ¢ȱǰȱ

ȱ¢ȱ ȱ¢¢ȱęȱ

such as acanthocephalans, larval nematodes and

ȱȱȱȱȱȱȱT. ciliotheca attachment in the gall bladder (Eissa et al., 2010;

cestodes have been reported (e.g. Taraschewski,
1988; 1989; Karanis and Taraschewski, 1993;

Eissa et al., 2012). Extra intestinal localisation

£ȱȱǯǰȱŘŖŖşǼǯȱȱȱȱȱ

ȱȱȱ ȱȱȱȱȱ¢ǰȱ

ȱȱȱȱȱȱȱȱ

ȱȱȱȱȱ¡ȱȱȱ

ȱĚ¢ȱȱȱȱ

ȱ¢ȱǯ

ȱȱC. gariepinus.

The epithelial cells around the worm showed

Conclusion

a nuclear anomaly with most cells exhibiting
¡ȱȱȱȱȱȱ

ȱ ȱȱȱȱȱȱȱ-

ȱ¢ȱȱ£ǯȱȱȱȱ

¢ȱȱȱȱȱ¢ǯȱȱ
ȱȱȱȱęȱȱȱ ȱ-

chromatin clumping and clearing is a retrogressive and degradative process that leaves behind

served. The histopathological changes caused
¢ȱȱȱȱȱ ȱęȱ ȱȱ

¢ȱȱȱȱȱ

and do not seem to cause any serious threat to

ȱȱȱę¢ȱȱȱȱ

ȱǯȱ ȱǰȱȱȱ ȱ

ǻǰȱŗşşŝǼǯȱ ȱȱȱȱT. ciliotheca was
ȱȱȱȱȱȱȱ
clearing as this was most observable at the host-

were encountered during dissection. On the

ȱǯȱ

ȱȱȱ¢ǯȱȱȱȱ

ȱǰȱȱȱȱȱ ȱ
remained intact without any observable disin-
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that an evolutionary balance has been achieved
between the host and the parasite. Perhaps this
is because cestodes possess a diverse range
ȱȱ ȱȱǲȱ¢ȱȱȱ
secretions are histolytic in nature, protecting
ȱȱȱȱȂȱȱȱ
ǻ ¢ǰȱŗşŝşǼǯ
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