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Myxobolus episquamalis (Myxozoa, Myxobolidae), a myxosporidian parasite, was found for 
the first time infecting scales and fins of flathead mullet (Mugil cephalus) from the Senegalese 
coast. The overall prevalence of infection was 4.7% (25/529), while the highest infection rates were 
observed in January 2006 (17.1%) and July 2006 (13.9%). This parasite forms large and white cysts 
which cover a great part of the fish body. According to this new report from African Atlantic coast, 
Myxobolus episquamalis geographical distribution is extended considerably. However, the infection 
is of little commercial importance and does not cause a significant economic loss in Senegal.
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INTRODUCTION

During a parasitological survey of Mugilid 
fish along the Atlantic coast of Senegal, we 
found for the first time Myxobolus episquamalis 
Egusa, Maeno and Sorimachi, 1990 in flathead  
mullet (Mugil cephalus Linneaus, 1758), which 
was previously described in M. cephalus from 
Israel, Portugal, Japan, Tunisia and Australia 
(OVERSTREET & HOWSE, 1977; MENEZES, 1984; 
EGUSA et al., 1990; BAHRI et al., 1995; ROTHWELL 
et al., 1997). 

Several other Myxobolus spp, causing sys-
temic infection, gill and skin lesions have been 
reported in Mugil cephalus. They are: M. mülleri 
Bütschli, 1882; M. exiguus Thélohan, 1895; M. 
branchialis Markevitch, 1932; M. cheni Schul-
man, 1962; M. parvus Schulman, 1962; M. ach-
merovi Schulman, 1966; M. cephalus Iversen, 
Chitty and Van Meter, 1971, M. spinacurvatura 
Maeno and  Sorimachi, 1990; M. mugcephalus 
Landsberg and Lom, 1991; M. rhodei Lom and 
Dykovà, 1994; M. bizerti Bahri and Marquès, 
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1996 and M. ichkeulensis Bahri and Marquès, 
1996 (KUDO, 1919; SCHULMAN, 1966; IVERSEN 
et al., 1971; EGUSA et al., 1990; MAENO et al., 1990; 
LANDSBERG & LOM, 1991; LOM & DYKOVÀ, 1992, 
1994; BAHRI & MARQUÈS, 1996).

In this paper we describe the pathology and 
the characteristics of M. episquamalis identified 
in Senegalese waters.
 

MATERIAL AND METHODS

Freshly caught flathead mullet (Mugil ceph-
alus) from the Senegalese coast were purchased 
from fishermen during visits between November 
2005 and December 2006. Visits were carried 
out monthly. The collection site was the fishing 
port of Dakar-Hann. A total of 529 specimens 
were examined and the sizes (distance from the 
anterior extremity of the head to the caudal tail 
fork) of all fish were measured; the fish ranged 
from 13-49 cm in total length. Fish were necrop-
sied and all organs and the body were examined 
macroscopically and microscopically for evi-
dence of parasite infection. Parasite cysts and 
spores were examined in wet mount specimens. 
The spores were measured with an eyepiece 
micrometer. All measurements are presented in 

μm as the mean ± SD followed by the range (in 
parentheses). For permanent preparation infect-
ed material was fixed with absolute methanol 
and stained with Giemsa. Descriptions of myxo-
sporidia were made according to LOM & ARTHUR 
(1989) and LOM & DYKOVÁ (1992).

RESULTS

The infected specimens of flathead gray mul-
let (Mugil cephalus) presented whitish myxospo-
ridian cystic masses, measuring approximately 
5-7 mm in length, on their bodies (Fig. 1). The 
cystic masses were distributed over the entire 
body and covered 10 to 70% of the body. They 
were located on the distal part of the scales and 
also affected the fins causing malformations. 
Each cyst mass was ovoid, containing numerous 
spores.

The spores (Fig. 2) were pyriform in front 
view and measured 8.17 ± 0.29 (8-9) μm in 
length and 5.92 ± 0.21 (5-6) μm in width. Each 
valve presented 7 to 9 markings along the suture 
wall. The polar capsules were pyriform and 
extended half of the spore length. They mea-
sured 4.03 ± 0.14 (4-4.5) μm in length and 2.17 
± 0.07 (2-3) μm in width. The polar filament 

Fig. 1. Flathead  mullet (Mugil cephalus) showing  skin lesions (arrows) caused by myxosporidian Myxobolus 
episquamalis (scale bar = 2.5 cm)
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formed 5 or 6 coils inside the polar capsule. The 
sporoplasm is binucleate, occupying the poste-
rior part of the spore.

The overall prevalence rate of infection was 
4.7% (25/529). The parasite was detected in 9 
of 14 months of sampling (Fig. 3). The highest 
infection rates were observed in January 2006 
(17.1%) and July 2006 (13.9%). 

DISCUSSION

The presented myxosporidian species found 
in Mugil cephalus from the Senegalese coast 
are identified as Myxobolus episquamalis, as 
reported by EGUSA et al., 1990. All characteristics 
described by these authors coincide with those 
of the present work: same host species, same 
sites of infection, same lesions and same shape 
and size of spores. LOM & DYKOVA, 1994 as well 
as FALL et al., 1997 considered Myxobolus episq-
uamalis as a junior synonymous of Myxobolus 
exiguus although BAHRI et al. (2003), based on 
DNA sequence data, confirmed the difference 

Fig. 2. Fresh smear of  M. episquamalis spores 
(scale bar = 4μm)

Fig. 3  Monthly prevalence of M. episquamalis infection in M. cephalus from Senegalese coast
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between the two species. The two species also 
differ by the nature of their host tissue. Indeed, 
the sites of infection for M. exiguus are the con-
nective and epithelial tissues of the gills, intes-
tine and liver while those of M. episquamalis 
are the epithelial tissues of the scales and the fin 
(FALL et al., 1997; BAHARI et al., 2003).

The presence of M. episquamalis on Afri-
can Atlantic coast off Senegal extends con-
siderably its geographical distribution. This 
parasite is now known in six widely separated 
countries: Israel, Portugal, Japan, Tunisia, Aus-
tralia and Senegal (OVERSTREET & HOWSE, 1977; 
MENEZES, 1984; EGUSA et al., 1990; BAHRI et al., 
1995, 1996, 2003; ROTHWELL et al., 1997). 

The infection observed in Senegal is of little 
commercial importance because the prevalence 
of infection is low. However, the regular pres-
ence of this parasite in the populations of M. 
cephalus is harmful to skin functions and to the 
health of these fish and, if favourable conditions 
occur, it may provide the source from which an 
epizootic could erupt. 
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SAŽETAK

Myxobolus episquamalis (Myxozoa, Myxobolidae), mikrosporidijski nametnik, pronađen je po prvi put 
u cipla glavaša (Mugil cephalus) u senegalskom priobalju. Sveukupna prevalencija infekcije iznosila je 4.7% 
(25/529), dok je najveća stopa infekcije zabilježena u siječnju (17.1%) i srpnju (13.9%) 2006 godine. Ovaj 
nametnik stvara velike bijele ciste koje pokrivaju veliki dio tijela ribe. Prema ovom nalazu s afričke obale 
Atlantika, njegova zemljopisna rasprostranjenost je znatna. Ipak, infekcija nema veći gospodarski značaj tj. ne 
uzrokuje značajan ekonomski gubitak u ribarstvu Senegala. 

Ključne riječi: Myxosporidia, Myxobolus episquamalis, Mugil cephalus, kožna infekcija, Senegal




