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The Nile perch Lates niloticus L. is a fish of great
economic importance in Chad and Senegal. During the
study of its parasites, Henneguya ghaffari Ali, 1999
was found infecting gills and intestine.

Myxosporea have a significant role as pathogens of
marine and freshwater fishes in wild and cultured
stocks (Sakiti et al. 1990, 1996, 1999, El-Matbouli et al.
1992, Lom & Dykovà 1992, Alvarez-Pellitero & Sitja-
Bobadilla 1993, Branson et al. 1999, Palenzuela et al.
1999, Munoz et al. 2000). In Africa, some of these par-
asites have been found in freshwater fishes (Paperna
1973, 1996, Fomena et al. 1985, 1993, Fomena & Bouix
1986, 1987, 1997a,b, Faisal & Shalaby 1987, Obiekezie
& Okaeme 1987, 1990, Sakiti et al. 1991, 1999, Kostoïn-
gué & Toguebaye 1994, Kabré et al. 1995, 1997,
Kostoïngué et al. 1998, 1999, 2001, Ali 1999). The
present paper is a description by light and electronic

microscopy of Henneguya ghaffari found in Chad and
Senegal.

Materials and methods. Eighty-six specimens of Nile
perch Lates niloticus were caught in Chari and Logone
rivers near N’Djaména (Chad) and in the Senegal
River near Djoudj Parc (Senegal) and dissected for par-
asite research. A myxosporean, Henneguya ghaffari,
was found in the gills and intestine of some of the fish.

For light microscopy studies, fresh plasmodia were
used for measuring the size of living spores, and 37
measurements were made. For histological studies,
fish tissues were fixed in Carnoy’s solution and embed-
ded in paraffin. Sections (5 to 7 µm) were stained with
hematoxylin-eosin.

For ultrastructural studies, fresh cysts were fixed at
4°C with 2.5% glutaraldehyde in 0.1 M sodium
cacodylate buffer (pH 7.2) for 24 h, then post-fixed at
4°C with 1% osmium tetroxide in the same buffer for
1 h. After dehydration through a gradual ethanol and
propylene oxide series, the cysts were embedded in
Spurr resin. Ultrathin sections were made and stained
with uranyl acetate and lead citrate, and examined
under a Jeol 100 CXII electron microscope. Semithin
sections were stained with Toluidine blue and exam-
ined under a light microscope.

For scanning electron microscopy (SEM), spores
were smeared on circular cover glasses, lightly air-
dried and fixed in 2.5% glutaraldehyde in 0.1 M
sodium cacodylate buffer (pH 7.2) at 4°C for 12 h. After
washing in the buffer, and critical point drying, the
smears were covered with metallic gold and paladium
and observed with a Jeol 35CF SEM.

Results. Location of the parasite in the host: The
plasmodia were found in the intestine and in the mid-
dle and at the base of the gill filaments (Fig. 1) in 23 of
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67 specimens from Chad (34.3%), and 7 of 19 speci-
mens from Senegal (36.8%). The plasmodia were
whitish, ellipsoidal and measured 0.5 to 2 mm long.
The intensity of infection was low (the cysts were gen-
erally found in low numbers).

Sections of infected intestine show that the plas-
modia were located in the epithelium. On the gill fila-
ments, the plasmodia were intralamellar and located in
the epithelium of secondary gill lamellae (Fig. 2).
These plasmodia induced lesions of infected epithelial
tissues.

Description of the parasite: At the light microscopic
level, the sporogenesis is asynchronous with younger
stages located at the periphery of plasmodia (Fig. 2).
The facing view showed that the spore had an ovoid
body with a rounded anterior end (Figs. 3 to 5). The
tails were composed of 2 bifurcated filaments. The
polar capsules, within which the polar filaments
showed 4 coils, were equal in size and pyriform.
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Figs. 1 to 4. Localizations and mature spores of Henneguya ghaffari. Fig. 1. Cyst (arrows) on gill filaments. Fresh preparation
(×60). Fig. 2. Semi-thin section of a cyst infecting the gill filament. The developmental stages (arrows) are located at the periphery
of the cyst. Toluidine blue stain. H: host tissue; W: wall (×600). Fig. 3. Numerous fresh spores (×600). Fig. 4. Mature spore ob-

served in scanning electron microscope (×5200)

Fig. 5. Henneguya
gaffari. Line drawing
of a mature spore. 

Scale bar = 5 µm



Kostoïngué et al.: Ultastrucure of Henneguya ghaffari 81

Figs. 6 to 10. Ultrastructure of Henneguya ghaffari. Fig. 6. Pansporoblast with 4  cells (labelled; ×16000). Fig. 7. Pansporoblast
with 6 cells (labelled; ×16000). Fig. 8. Pansporoblast with 2 sporoblasts (S; ×16000). Fig. 9. Developing spore containing nearly
mature polar capsule with polar filament (arrows). S: sutural ridge (×16000). Fig. 10. Mature spore. C: caudal appendages; 

DC: discharge canal; N: nucleus; P: polar capsule; S: sporoplasm (×16000)



Dis Aquat Org 54: 79–83, 2003

The sporoplasm occupied about 75% of the spore cav-
ity. The fresh spore dimensions were as follows: spore
body, 11.07 ± 0.7 (range 11 to 13) × 7.7 ± 0.4 (range 7 to
8) µm ; caudal appendages, 44.2 ± 1.7 (range 42 to 
48) µm long ; polar capsules, 3.17 ± 0.1 (range 3 to 4) ×
2.2 ± 0.1 (range 2 to 3) µm ; total length of the spore,
55.73 ± 1.7 (range 53 to 61) µm.

SEM revealed that the surface of the spores was
smooth (Fig. 4). 

Under the transmission electron microscope, the
stages of sporogenesis observed included pansporo-
blast with 4 cells (Fig. 6), 6 cells (Fig. 7) and 2 sporo-
blasts (Fig. 8). Late sporogenesis is the formation of 2
mature spores within a pansporoblast. We noted that
the valvogenic cells gave rise to 2 valves surrounding
the spore, which closed with a sutural ridge (Fig. 9). In
the posterior region of the spore, each valve continued
as a caudal projection which presented an electron-
dense body at its base (Fig. 10). In the anterior region,
within each sutural ridge, a polar-filament discharge
canal was formed (Fig. 10). The capsulogenic cell gave
rise to 2 polar capsules in which the polar filaments
showed 4 coils (Fig. 9). The recognizable sporoplasm
was observed in mature spore (Fig.10). It was binucle-
ate with electron-dense cytoplasm containing a few
vesicles, layers of endoplasmic reticulum and numer-
ous ribosomes.

Discussion. This study reveals that the present spe-
cies is a member of the genus Henneguya Thélohan,
1892. Compared with the 19 valid Henneguya species
previously described in freshwater fishes from Africa
(Fomena & Bouix 1997a,b, Kabré et al. 1997, Ali 1999,
Kostoïngué et al. 1999, 2001, Fall et al. 2000), it
appeared that by the dimensions and shape of its
spores and by the location of its plasmodia, the present
species is H. ghaffari described by Ali (1999) in the
same host in Egypt. Indeed, according to Ali (1999) the
morphometric characteristics of H. ghaffari are: total
length of spores, 57.5 (range 48.1 to 66.5) µm; spore
body oval, 13.0 (range 11.8 to 11.0) × 7.5 (range 6.9 to
7.9) µm; polar capsules pyriform, 5.2 (range 4.8 to 5.9)
× 3.2 (range 2.8 to 3.4) µm; tail length, 43.2 (range 36.3
to 53.0) µm. Chad and Senegal are new localities for
this parasite.

In Lates niloticus from Chad, we have described
Henneguya massii parasitizing its gill filaments (Kos-
toïngué et al. 2001). H. massii is dissimilar to H. ghaf-
fari because its spores are smaller (total length, 20 to
23 µm; polar capsules, 2 to 3 × 1 to 2 µm; spore body, 8
to 9 × 5 to 6 µm; tails, 12 to 14 µm).

Commenting on the validity of 15 Henneguya spe-
cies from freshwater fishes listed by Fomena & Bouix
(1997b), Ali (1999) has reported that the 3 Henneguya
species mentionned by Paperna (1973) are not valid,
and that H. branchialis Ashmawy et al. 1989 and H.

bopeleti Fomena & Bouix 1987 are synomyms of H.
suprabranchiae Landsberg, 1987. We do not agree
with him about H. bopeleti because it is very different
when compared to H. suprabranchiae. Indeed, accord-
ing to descriptions by Fomena & Bouix (1987) and
Landsberg (1987) the differences include: total length
of spores, 44.7 (range 41 to 48) µm for H. bopeleti and
only 37.5 (range 30.7 to 43.3) µm for H. suprabranch-
iae; spore body length, 17.2 (range 15 to 19) µm for H.
bopeleti and only 13.5 (range 12 to 14.3) µm for H.
suprabranchiae; number of polar filament turns, 7 to 9
for H. bopeleti and 9 to 10 for H. suprabranchiae;
nature of the host, Bragrid fish for H. bopeleti and
Clariid fish for H. suprabranchiae. On these grounds
we consider that H. bopeleti and H. suprabranchiae
are distinct species. Taking into account these data,
and the works of Kabré et al. (1997) and Kostoïngué et
al. (2001), 19 valid Henneguya species are described
from freshwater fishes in Africa.

At the ultrastructural level, our study reveals that the
sporogenesis does not differ from that of previously
described Henneguya (Current & Janovy 1977, Cur-
rent 1979, Azevedo & Matos 1989, Rocha et al. 1992,
Kpatcha et al. 1997).
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