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SUMMARY

In systematic survey on myxospored of marine fishes, 370 fishes, 100
Mugil cephalus, 100 frozen Mugil sp., 80 brackish Tilapia zilli, 40
Moron labrax and 50 FEpinephelus sp. were collected from Port-Said
Province and examined for myxosporea. The total prevalence of
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infection was 18.64% and the prevalence of infection in Mugil cephalus
was 38% while this of frozen Mugil sp. was 20%. The prevalence of
infection in Moron labrax was 5% slightly higher than this of
Epinephelus sp. (2%) and lower than this of brackish Tilapia zilli (10%).
Six myxosporean specics were detected, two from Mugil cephalus. one
from frozen Mugil sp.. one from Moron labrax. one from Epinephelus
sp. and one from brackish Tilapia zifli. The detecied myxosporca from
Mugil cephalus were Myxobolus mugilis from gills (18%), Myxobolus
spinacurvatura from liver and mesenteries (8%) and from brain (2%).
Myxobolus sp. (20%) was detected from cartilage of the head of frozen
Mugil sp. Myxobolus labracis sp. n. (5%) was recorded from the gill
filaments of Moron labrax while Sphaerospora epinepheli (2%) was
recorded (rom Epinephelus sp. In addition, Myxobolus oreochrome sp. 1.
was recorded from internal surface of the opereulum of brackish Tilapia
zilli. Transmission electron microscopy was done on M. mugilis of Mugil
cephalus to  recover the ultrastructure characteristics of these small
Spores.
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INTRODUCTION

Myxosporca are considered harmful for their hosts (Woo, 1995).
Paperna and -Overstreat (1981) described members of the gencra
Myxidium, Myxobolus, Sphaerospora and Kudoa from several species of
fish. Myxosporea are common gill parasites of fishes. Several species of
Myxobolus, Myxidium and Henneguya were known from the gills of 20
different fish specics (Cone and Anderson, 1977; Hoffmann, 1967,
Jayasri and Hoffmann, 1982; Komourdjian et al., 1977; Margolis and
Arthur, 1979: Price and Mullen, 1980 and Spall. 1974).

Egusa et al, (1990) described Myxobolus episquamalis that
infected the scales of mullets (Mugil cephalus). Maeno et al. (1990)
described Myxobolus spinacurvatura [rom deformed mullets (Mugil
cephalus). Bahri and Marques (1996) recorded four Myxobolus spp.
namely M episquamalis, M. spinacurvatura, M. bizerti and M.
ichkeulensis from scales, mesenteric vessels, gill filaments and gill arch
of M. cephalus respectively. Negm El-Din et al. (1999) described new
species, Myxobolus mugilis from gills of Mugil cephalus in Delta, Egypt.

Abolarin (1974) and Abdel Ghaffar et al. (1995) described
Myxobolus tilapae and Myxobolus sp. from the gill filaments, mouth,
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eve and operculum of Tilapia sp. in Nigeria and Egypt respectively.
Tmam et al. (1987) and Abu El-Wafa (1988) described Myxobolus sp.
and Myxobolus occularis from eye of Tilapia spp. in Giza and Behera,
Egypt respectively.

Since Arthur and Lom (1985) reviewed the genus Sphaerospora,
several new species had been described from freshwater fishes (L1 and
Desser. 1985; Lom and Desser, 1985; Lom et al,, 1989; Fisher-Scheri et
al., 1986; Landsberg, 1986 and Baska, 1990). Sphaerospora spp.
parasitizing marinc fishes were S, epinepheli  of FEpinephelus
malabaricus from Thailand  (Supamattaya et al, 1991} and S
dicentrarchi of sciaenid fish Dicentrarchus labrax (Sitja-Bobadilla and
Alvarez-Pellitero,  1992). Electron  microscopic observation and
ultrastructure of myxo-sporea were studied by El-Matbouli ez al., (1995)
and Sitja-Bobadilla and Alvarez-Pellitero (1992 & 1993) for Myxoholus,
Sphaerospora and Zschokkella. The work on myxosporca of marine
fishes is scarce in Egypt. The aim of this work is to survey myXosporcan
parasites of some matrine fishes at Port Said province and to through the
light on the new species from fishes in this area.

MATERIALS and METHODS

Three hundred scventy fishes were submitted for examination.
One hundred Mugil cephalus were obtained immediately after fishing
from Mediterranean sca along the coastal margin of El-Gameel district,
Port Said by aid of fishermen. Forty Moron labrax and fifty Epinephelus
sp. were obtained from Port-Said fish-market. Eighty brackish Tilapia
2illi were obtained [rom El-Manzala Lake at El-Gameel area. In addition
one hundred imported frozen Mugil sp. were submitted for cxamination.
‘The fishes were transferred to Vet. Lab. at El-Gameel district whereas
the samples were examined cxternally and internally for presence of
myxosporean cysts. Also, impression smears were done from brain, gall
bladder and kidney. Any suspected cysts were squashed between two
slides. The squashed preparations and impression smears were air-dried,
fixed in absolute methanol and transferred to Parasitology Department.
Faculty of Vet. Med., Suez Canal University for staining and further
investigation. The fixed smears were stained with Giemsa stain and 5%
Lugol's iodine and examined under oil immersion lens for presence of
MyX0osporean spores {Narasimhamurti and Kalavati, 1979).

Selected cysts of small size were fixed in 2.5 % glutaraldehyde in
phosphate  buffer, post fixed in 1% osmium tetraoxide, dehydrated
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through graded cthanol series and embcdded in cpoxy resin (Spurr,
1969), Semithin sections were stained with toluidine blue and examined
by light microscope to localize the proprite part ol cyst.  Ultrathin
scetions were double stained with uranyl acetate and lead citrate
(Reynolds. 1963) and examined in JEOL EM A35 at National Cancer
Institute. Cairo. The size, shape, and other morphological criteria of
spores were described. Also microphotos were taken.

RESULTS

Table (1) cxplains the prevalence rates of myxosporea in some
marine fishes at Port-Said province. The total prevalence of
myxosporean infection was 18.64%. The prevalence of infection in
Mugil cephalus was (38%) higher than this of frozen Mugil species
(20%). The prevalence of infection in brackish Tilapia zilli was (10%)
higher than this of Moron labrax (5%) and Epinephelus sp. (2%). Six
myxosprean  species  were detected from 4 marine fish species and
brackish Tilapia zilli, two from Mugil cephalus, One from frozen Mugil
sp. One from Moron labrax, one from Epinephelus sp. and one from
brackish Tilapia zilli.

The detected myxosporea from Mugil cephalus were Myxobolus
mugilis from gill filaments (18%), Myxobolus spinacurvatura from liver
& mesenterics (18%) and from brain (2%). Frozen Mugil sp. was
infected with Myxeholus sp. in cartilage of the head (20%).

Brackish Tilapia zilli was infected with Myxobolus oreochrome
sp. n. on the internal surface of operculum (10%). Myxobolus labracis
sp. n. was detected from gills of Moron labrax (3%) and Sphacrospora
epinepheli from intestinal wall of Epinephelus sp. (2%).

Myxobolus mugilis (Iig. 1):

The host of this species was Mugil cephaius. The site of
infection was the gill filaments, The spores were spherical or
subspherical measuring 6-8 m in diameter. The polar capsules were
ovoid and sub-equal measuring 3-3.5 X 2-2.5 m for large and 2.5-3 X
1.8-2 m for small. The length of the polar filaments was about 40-47

m. The iodinophilous vacuole was present.
Myxobolus spinacurvatura (Fig. 2,3 & 4):

The host of this specics was Mugil cephalus. The site of infection
was liver, mesenteries and brain in which a small white cysts [-2 mm
were present.  The spores were ovoid measuring 9-11 X 11-13 m. The
polar capsules were pear-shaped and equal measuring 3.5-4.5 X 2.5-3
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m. The polar filament was 30-32 m in length. The iodinophilous
vacuole was absent.
Myxobolus sp. (I'ig.. 5):

The host of this species was imported Mugi! sp. The siteof
infection was the cartilage of the head in which several small cysts were
firmly attached. The spores were spherical or sub-spherical measuring
11-12 m in diameter. The polar capsules were fusiform and cqual
measuring 3-4 X 2-2.5 m. The iodinophilous vacuole was present.
Myxobolus oreochrome sp.n. (Fig. 6):

The host of this species was brackish Tilapia zilli. The site of
infection was the internal surface of operenlum in which cysts 2-3 mm
were attached. The spores were large oval in shape slightly pointed
anteriorly measuring 17-19 X 9-10  m. The polar capsules were
fusiform and equal measuring 4-5 X 2.5-3 m occupying almost the
third of spore. The polar filament was 25-27 m in length. The
iodinophilous vacuole was absent.

Myxobolus labracis sp.u. (Fig. 7):

The host of this species was Moron labrax (Karoos). The site of
infection was the gill filament in which small cysts were attached. The
spore was ovoid, slightly pointed anteriorly and measured 11-12 X 9-10

m. The polar capsules were relatively large, occupying almost the hatf
of spore, pear-shape and equal measuring 5-6 X 3-4 m. The polar
filament was 15-20 m in length.

Sphaerospora epinepheli (Fig., 8):

The host of this species was Epinephelis sp. (Wakar). The site of
infection was the wall of intestine in which the cysts were embedded
resulting in thickening in the intestinal wall. The spores were sub-
spherical, with slightly flattened basc. Bluntly peinted anterior pole,
measuring 11-12 X 10-11  m. The spore surface was rough with mucous
cnvelope. The polar capsules were pyriform and equal measuring 6-7 X
4-5 m reaching the anterior apex of spore. Coils of polar filament not
visible by light microscopy.

Transmission electron microscopy:

In cach sporc of Myxobolus mugilis, a remnant layer of
valvogenic  cells  enclosed capsulogenic cells and  sporoplasm
(sporoplasmic cells). Each valvogenic cell forms half of spore valve
{Fig. 13). The valvogenic cells meet forming thickened crest, which are
joined forming the sutural ridge and suture line (Fig. 13). During the
spore maturation the valvogenic cells forms a narrow layer around the
spore (Fig. 13 & 14) and their organclles dcgencrate and become
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incorporated into the valves (Iig.13). Two capsulogenic cells (Fig. 11)
each contains two polar capsules (Fig.11 &15). Each polar capsule
contains clectron dense substance (Fig. 14) and well-organized polar
filament (Fig. 10 & 11) which is helically arranged coils running
internally. The filament was 6 to 7 coils (Ilig. 11 & 12). Lipid inclusions
and glycogen vacuoles were found around the polar capsules (Fig. 12
&14). Binucleat sporoplasm was recognized casily beneath the polar
capsule (Fig. 13& 14) and contained clectron dense bodies,
sporoplasmosomes, (Fig. 14).

DISCUSSION

The detected myxosporcea in this study were placed in two genera
Myxobolus and Sphaerospora depending upon the morphological
characters of spores (Woo, 1995). Walliker (1968) synonymized the
cenus Myxosoma and Myxobolus because of the variability of occurrence
of iodinophilous vacuole., Lom (1969) endorsed the view of walliker,
thus abolishing the family myxosomatidae. Myxosporea, in general are
considercd to be highly host specific (Sitja-Bobadilla and Alvarez-
Pellitero, 1993).

The detected Myxobolus species from gills of Mugil cephalus
was identified as Myxobolus mugilis according to Negm El-Din et al.,
(1999) who recorded this species from gills of M. cephalus in Egypt
This specics was larger than Mywobolus microspora which previously
recorded from gills of M. cephalus in India (Narasimhamurti ct al,
1980).

Myxobolus species [rom the liver, mesenteries and brain of M.
cephalus was varied in size from Myxebolus mugilis and M. microspora.
In addition this species varied in size from Myxobolus spp. that recorded
from other gencra and species of mugilidac: Myxobolus intestinalis from
Mugil waigensis (Narasimhamurti, 1970) and Myxobolus lairdi from
Liza macrolepis (Narasimhamurti and Kalavati, 1979) (Table, 4). This
species was similar in size and habitat to Myxobolus spinacurvatura,
which recorded from M. cephalus (Maeno et al, 1990 and Bahri and
Marques, 1996).

Matching Myxobolus species from the internal surface of the
operculum of Tilapia zilli with other recorded Myxobolus spp. from
Tilapia in Egypt and Aftica (Table, 3), it appeared clear that this species
was sirnilar in size and habitat to Myxobolus sp-1 from gills, mouth and
opereulum of Oreochromis niloticus and 0. aureus (Abdel Ghaffar et

220



Assiut Ver_Med. J_Vol. 44 No. 88, January 2001

al, 1993). Since this specics was found in three species of Oreochromis
(Tilapia), it'was worth 10 nominate according to it. The name M. tilapae
was previously used (Abolarin. 1974), so the name Myxobolus
oreochrome spn. was proposed for this species lrom Oreochromis
(Tilapiaj spp-

Muyxobolus species from Moron labrax was varied in sizc of
spore and polar capsules from other specics of Myxobolus detected from
marine fishes during this study and varied from other myxosporea
detected  from  sciaenid fish (Sarker, 1996). The name Myxobolus
{abracis sp. n. was proposed for this species [rom Moron labrax.

Myxosporean specics from intestinal wall of Epinephelus sp. was
identified as Sphaerospora because of its characteristic shape of spare in
which one surface was spherical and the other was slightly flat beside
the shape and position of the polar capsules (Sitja-Bobadilla and
Alvarez-Pellitcro, 1992). This specics varied from the previous recorded
Sphaerospora spp. from freshwater fishes (Arthur and Lom, 1985 and
Lom et al, 1985 & 1989). Also, this species varied in size [rom S.
dicentrarehi of sea bass Dicenirarchus labrax (Sitja-Bobadilla and
Alvarcz-Pellitero, 1992) while it was similar in shape. size and host
genus to Sphaerospora epinepheli  of  Epinephelus malabaricus
(Supamattaya et al., 1991).

The ultrastrucure of spores of Myxobolus mugilis from Mugil
cephalus was in line with this of M. cerebralis (E1-Matbouli et al,, 1995}
with the cxception of the size of spore organelles and the number of
coils of the polar filament. This means {hat the sporogenesis and spore
formation was probably similar within the genus ol myxosporea.

REFERENCES

Abdel Ghaffar, F. El Shahawi, G. and Naas. S. (1993): Myxosporea
infecting some Nile fish in Egypt. Parasitol. Res., 81: 163-166.

Abolarin, M. (1974);  Myxobolus tilapae sp. mov. (Protozoa:
Myxosperidia) from three specics of fresh water Tiapia in
Nigeria. J. West Afr. Sel. Assoc.. 19: 109-114.

Abu El-Wafa, S. (1988): Protozoan parasites of some fresh water fishes
in Behera govemorate. M.V.Sc. Thesis. Fac. Vet. Med.
Alexandria Univ. Egypt.

Arthur, J. and Lom, J. (1985): Sphaerospora araii n. sp. (Myxospored:
Sphaerosporidae) [rom the kidney of along nose skate (Ruja
rhina Jordan and Gilbert) from Pacific Ocean of Canada, Can.
1. Zool., 63: 2905-2906.

221



ssiut Vet, Med. J. Vol. 44 No. 88, January 2001

Bahri, S, and Marques, A. (1996): Myxosporcan parasites of the genus
Myxobolus from Mugil cephalus in Ichkcul Lagoon Tunisia:
description of two new species. Dis. Aqua. Org., 27: 115-122.

Baska, F. (1990): Chloromyxum inexpectatum n. sp. and Sphaerospora
colomani 1. sp. (Myxozoa: MyxXosporea) parasite of the urinary
system of the starlet Acipenser ruthenus L. System. Parasitol.,
16: 185-193.

Cone, D. and Anderson, R. (1977): Myxosporidian parasites of
pumpkinseed (Lepomis gibbosus L.) from Ontario. I. Parasitol.,
63: 657-666,

Egusa, S. Maeno, Y. and Sorimachi, M. (1990): A new species
Myxozoa, Myxobolus episquamalis sp. nov. infecting the scales
of the mullet, Mugil cephalus L. Vish Pathol., 25: 87-91.

El-Mathouli, M. Hoffmann, K. and Mandok, C. (1995): Light and
clectron  microscopic  observations on the routc of
triactinomyxon  sporoplasm of  Myxobolus cerebralis from
epidermis into rainbow trout cartilage. I. Fish Biol., 46; 919-
935.

Fischer-Scheri, T, Ei-Matbouli, M. and Hoffmarn, R.W. (1986): A new
Sphaerospora sp. in brown trout (Salmo irutia m. Sfario) in
Germany. Bull, Bur. Assoc, Fish. Pathol., 6: 16-19.

Hoffmann, G. (1967): Parasites of North American freshwater fishes
University of California Press. Berkele, Los Angcles and
London.

Imam, S. Ramadan. E. and Derahli, F. (1987):; On some protozoa
affecting some Nile fishes in Egypt. I. Egypt. Vet. Med. Assoc..
47:55-61.

Jayasri, M. and Hoffmann, G. (1982): Review of Myxidium (Protozoa:
Myxozoa: Myxosporea). Protozool. Abstr., 6: 61-90.

Komourdjian, M. Iulbert, J. Fenwick J and Moon, T. (1977)
Description and first occurrence of Myxidium zealandicum
(Protozoa: Myxosporidia) in  North American eel Anguilla
rostrata jesuer. Can. J. Zool.. 55: 52-59.

Landsberg, JIIL (1986): Myxosporean parasites of the Cat lish Clarias
luzera (Valencienncs). System. Parasitol., 9: 73-81.

Li, L. and Desser, S. (1985): The protozoan parasites of fish from two
lakes in the Algonquin Park, Ontario, Canda. Can. J. Zool., 63
:1846-1838.

227



Assiut Vet, Med. J. Vol 44 No. 88, January 2001

Lom, J. (1969): On a ncw taxonomic character in Myxosporidia as
demonstrated in description of two new species of Myxobolus.
Folia Parasitol., 16: 97-103.

Lom, J. and Desser, S.S. (1985): The protozoan parasites of fish from
lake Sasajewun, Algonquin Park, Ontario, Canada. Can. J.
Zool., 67: 1372 -1379.

Lom, J. Desser, S. and Dykova, 1 (1989): some little-known and new
protozoan Parasite of {ish from lake sasajewn. Algonquin Park,
Ontario. Can. I. Zool., 67: 1372-1379. : X

Maeno, Y. Sorimachi, M. Ogawa, K. and Egusa, S. (1990); Myxobolus
spinacurvatura sp. n. (Myxosporea: Bivalvulida) Parasitic in
deformed mullets (Mugil cephalus). Fish Pathol.. 25: 37-41.

Margolis, L. and Arthur, J. (1 979): Synopsis of the parasites of fish of
Canada. Bull. fish . Res. Board Can., No 199.

Narasimhamurti, C. (1970): Myxosoma infestinalis n. sp. (Protozoa:
Myxosporidia) from the gut epithelium of estuarine fish, Mugil
waigensis (Quoy and Gaimard). Proc. Ind. Acad. Sci., 71:19-27.

Narasimhamurti, C. and Kalavati, C. (1979): Myxosoma lairdin. sp.
(Prntozoa:Myxosporidia)parasilic in gut epithelium of estuarine
fish. Liza macrolepis; Proc. Ind. Acad. Sci., 88: 269-273.

Narasimhamurti, C. Kalavati: C. and Saratechandra, B. (1980 A new
myxosporidian, Myxosoma microsporda 1. Sp. from Mugil
cephalus: J. Fish Biol., 16; 345-348.

Negm El-Din, M. Govedich F. and Davies, R. (1999); Gill myxosporeas
on some Lgyptian freshwater fish. Dtsch. Tierarztl. Wschr.,
106: 426-430.

Paperna, I and Overstreat, RM (1981): Parasites and diseascs of
mullets (Mugilidae) Tn: Oren, O.H. (ed), Aquaculture of Grey
Mullets. Cambridge University Press, Great Britain. Pp. 411-
493.

Price, R. and Mullen, J. (1980): Myxobolus microcystus sp. n. (Protozoa:
Myxosperidia) from  the gills of Micropterus salmoides
(Lacepede 1802) in southern Illinois. J. Parasitol.. 66: 1019-
1021.

Reynolds, £ (1963); The usc of lead citrate at high pH as an electron
opaque stain in clectron microscopy. 1. Cell Biol., 17; 208-212.

Sarker, N.(1996): Zschokkella pseudosciaena Sp.a. and  Myxoprofeus
cujaens spa. (Myxozoa: Myxosporea) from sciaenid fish of
[Tooghly Estuary, West. Bengal, India. Acta Protozoologica. 35:
331-334.

223



Assint Vet. Med. J. Vol. 44 No. 88, January 2001

Sitja-Bobadilla, A. and Alvarez-Pellitero, P. (1992): Light and electron
microscopic description of Sphacerospora dicenfrarchi n. sp.
(Myxosporea: Sphaerosporidae) from wild and cultured sea
bass. Dicentrarchus labrax L.. I. Protozool., 39: 273-281.

Sitja-Bobadillu, A. and Alvarez-Pellitero, P. (1993): Zschokkella mugilis
n. sp. (Myxosporea: Bivalvulida) from Mullets (Teleostei:
Mugilidae) of Mediterranean Water: Light and Llectron
Microscopic Description. J. Euk. Microbiol., 40: 755-764.

Spall, R. (1974): A new myxosporidian in red and golden shiners. J.
Parasitol., 60: 169-171.

Spurr. AR, (1969) A low-viscosity epoxy-resin embedding medium for
electron microscopy. J. Ultrastruc. Res., 26: 31-43.

Supamaitaya, K. Fischer-Scheri, T Hoffmann, R. W. and Boonyaraiplin,
S.(1991); Sphaerospora epinepheli  m. sp. (Myxosporea:
Sphacrosporidae)  observed in groupcr  (Lpinephelus
malabaricus). J. Protozool.. 38: 448-454.

Walliker, 1. (1968): The nature of iodinophilous vacuole of
myxosporidian spores, and a proposal to synonymies the genus
Myxosoma  Thelohan, 1892  with the genus Myxobolus.
Buetschlii, 1882. J. Protozool., 15: 571-575.

Woo, P. (1995): Fish Diseases and Disorders, Vol. l: Protozoan and
Metazoan infections. C.A.B. International St. Albans, U.K.,
808p.

FIGURES

Fi

g. 1: Myxobolus mugilis spores from gill filaments of M. cephalus.
Spore with unequal polar capsules (arrowhead), bar = 10 m.
a. 2: Myxobolus spinacurvatura spores from liver of M. cephalus,
bar =10
Fig. 3: M. spinacurvatura spores Irom brain of M. cephadus, bar = 10 m.
Fig. 4: M. spinacurvatura spores [rom mesenteries of M. cephalus,
bar =10
Fig. 5: Myxobolus sp. spores from cartilage of the head of imported
Mugilsp., bar = 10
Fig. 6: Myxobolus oreochrome sp. n. spores from the internal surface of
the pereulum of 70 zJl7 mature spore with two polar capsules
(arrow), bar = 10
Fig. 7: Myxobolus labracis sp. n. spores from the gill filaments of
Moron fabrax, bar = 10

F

e
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8: Sphaerospora cpinepheli spores from intestinal wall of
Epinephelus sp.. a: dorso-ventral view, b: lateral view, c: polar
capsule with extruded polar filament. bar =10

9: Toluidine blue stained section showing M. mugilis spores at
different level of cutting, mature spore with two polar capsules
(arrow head), bar = 10

10 to 15: Transmission electron microscopy (TEM) for M. mugilis
spores. -

10: TEM showing cross section in polar capsule (PC), cross section
in helically arranged coils of membrane bound polar filament
(I*) and lipid droplet outside the spore (L). bar = 3

11: TEM showing cross section in polar capsule (a) with complete
coil of polar filament (F), jongitudinal section in polar capsule
(b) crossing six coils of polar filament, capsulogenic cell (CC)
and sporogenic cell (SC) bar = *

12: TEM showing longitudinal section in polar capsule (PC), outer
Jayer of polar capsule (OL), inner layer ol polar capsule (L),
lipid inclusion (L), sporogenic cell nucleus (SN) and glycogen
vacuole (GV), bar=3 .

13: TEM showing beginning of suture line (SL) of valvogenic cells,
Section through apical portion of polar capsule (PC), two
sporogenic cell nuclei (SN), narrow layer of valvogenic cell
(arrow), spore valve (SV). capsulogenic cell (CC) and
sporogenic cell (sporoplasm) (SC), bar = 5 A

14: TEM showing scction in polar capsule (PC), Lipid Inclusion
(I.). sporoplasmosomes (arrows) sporogenic  cell (SC) and
sporogenic cell nucleus (SN, bar=3 .

15: TEM showing uncutted cone shape of the apical portion of

, polar capsule (a), polar filament running internally  (I9).
sporogenic cell nucleus (SN) and vacuole (V), bar =3.
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Fig. 13: TEM showing beginning of suture line (SL) ol valvogenic cells,
Section through apical portion of polar capsule (PC), two
sporogenic cell nuelei (SN). narrow layer of valvogenic cell
(arrow), spore wvalve (SV). capsulogenic cell (CC) and

sporogenic cell (sporoplasm) (SC), bar = 3

Fig. 14: TEM showing section in polar capsule (PC), Lipid Inclusion
(T.). sporoplasmosomes (arrows) sporogenic cell (SC) and

sporogenic cell nucleus (SN}, bar =3

Fig. 15: TEM showing uncutted cone shape of the apical portion of
polar capsule (a). polar filament running intemally (F),

sporogenic cell nucleus (SN) and vacuole (V). bar = 3.

Table I: Prevalence of the detected myxosporea in some marine [ishes
' \

Species Host | Site No. of %
[ Infected / No. |
| of Examined |
Myxobolus mugilis ) M. cephalus Gills 18100 18 |
_ei/'i;:kubolz/s spinacurvatura | M. cephalus | Liver, mes. 18/100 18
Myxabolus spinacurvatura | M. cephalus Brain 2/100 2
Total 1 M. cephalus - 38/100 38
- Myxobolus sp. Mugil sp. Cartilage 20/100 20
Myxobolus oreachrome Tilapia zilli | Operculum 8/80 10
sp.a. s0ne e i
Myxobolus labracis sp.n. Moron Gills 2/40 50
labrax P |
Sphacrospara epinepheli Epinephelus | Intes, Wall 1730 2
Total 69/370 18.64
L % -
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Table (2): Morphological criteria of the detected myxosporea of marine

o fishes.

| Species 1ost Site

¢ Myvebols M. eaphalus

rn_m ilis b yas s

L Myvobalus M cephalus

| spinucurvatuta |

Myxoholussp. | Mugilsp.___ Cailage
Myeobolus Tiiupia zillh | Opereul-
| oreackromesph | L f ¥
Myxobobs Moren Gills
dubrocissph, .y lebrex {
Sphaerusporda Epinepheius | Intesting
eplnepheii 8 Wall

Al imensmemeniz pre I micries

Spore Polar capsules |;-'!|ﬂr
Haca - M-
Shepe [ Size | Shepe |Size M
Sub- 6-3 (&) Ovoid 40-47
Lspherical |4 B
Ovoid 9-11x Pear 30-32
o BIEES _Fve_ 55
Sphedeal | 11-12.d) | Fusiform | 3-4x22.5
1
Oval Viq9x | busiform | 4-Sx2.5-3 | 2827
SN . /) - = R
Ovold 11-12x | Pear $.6% 34 15-20
{90 " [lsmpe . RTINS I
Sl -2 x Pyrifusn | 6:7 x4-5 10-38
| sphericat | 10-11 i) =

fodinn-
philous
Vacunl:

Present

Ahsent

Present |

Alsent

Absent

Absent

‘Table (3): Morphological dilferences between previous detected Myxobolus

spp. of Tapia spp. and the present record,

Species

¢ Myvebolus dlopae
Abolain (194)

Ayeeholus sp.
fsnant ef al., (19K7)

M acraloris Abu
o198

Mywuhoins sp-1
Abdel Ghaffar e af,
119058)

abhoiis Sp.

ngrecord) |

Broad  § 1M x 9.7
oval
Oval DnxBs
Oveid 16.2-189
X
10.8-12.6
Qval 17-19x
U L, I
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Doiar capsules | Polar est Site
fila-
{Shape |Size  fmemt | L
Fqual | 2.7x22 255 Tilopia Gill
5
2 |SE O S A
Faml | 42x22 AR-63 | Niapia Fye
canver- sp
2o . = -
Eamn! 56x34 Tiapia | Fye
nval - I ) T e
Ovold 2.6-63 x 0 Gilt,
2.6-36 s nitatiens | mouth &
£ ppercnium
) IR SES— 2 S 1L L T ERESSES
Pear 4-5x2.8-3 | 2827 T slapia Operculum
shape D] CHSNNG | /| NS WO

Iacaiily

Nigeria

Eaypt
(Gifent

Eaypt
(Behera) |

Egypl
{Girn)

Manzala
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Fig. (1): Myxoholus mugilis spores from gill filaments of M. cophalus. Spore with unequal polar
capsules (errowhead), har = 10 um.
Fig. (2): Myxobolus spinacurvatiund $pO1es from liver of M. caphalus, oar = 10 um
Fig, (3); M. spinacurvaiurs spores from brain of M. cephatus, bar = 10 pm.
Fig, (d): M. spi varlyrd spores from ies of M. ceplralus, har = 10 um.
Fig. {5): Myxobolus sp. spores from cartilage of the head of imported Mugii sp., ber = 10 pm.
Fig: (6): Myxobolus oreochrome £p. 0., Spores from the internal surfaee of the operculum of 7 24i
Imature spore With two polar capsules (arraw), bar — 10 um.
Fig. (7): Myxobolus Jabrscissp. 1. spores from the gill filaments of Moron fabrax, bar = 10 um.
Fig. (8): Sphaerospor cpineplicli spores from intestinal well of Epinephelus sp., a: d tral view,
e lateral view, c: polar c2psule with extruded polar filament, bar = 10 um.
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Fia. (8): Toluidine dhic stuined section showing M. mugilis spores at different level of cutting, mature
spore with two polar capsules (arrow head), bar = 10 um.

Fig- (1010 15): T ission el ni ry (TEM) for M. mugilis spores.

Fig. (10): TEM showing eross section in polar capsule (PC), cross section in helicaily arranged coils of
membrane bound polar filament (F) and Jipid droplet outside the spore (L). bar = 3 um.

Fig. {1 1): TEM showing cross section in polar capsule (&) with complete coil of polar filament (F),
longituding] section in polar capsule (b) crossing six coils of polar filament, capsulogenic
cell (CC) and sporogenic cell (SC) bar = 3 pm.

Fig. (12): TEM showing Jongitudinal scetion in polar capsule (PC), outer layer of polar capsuie (OL),
inner fayer of polar capsule (IL), lipid inclusion (L), sporogenic cell nucleus (SN) end
slycogen vacuole (GV), bar =3 um.
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Fig. (13): TEM showing beginning of suture line (81.) of valvogenic cells, Section through apical
portion of polar capsule (PC), two sporogenic cell nuclei {SN), narrow layer of valvogenic
cell (arrow), spore valve (SV), capsul ic cell (CC) and sporogenic cell (sporoplasm)
(SC), bar =3 pum.

Fig. (14): TEM showing section in polar capsule (PC), Lipid Incl (L), sporop (arrows)

porogenic cell (8C) and sp ic cell nucleus (SN}, bar =3 pm.

Fig- {15} TEM showing uncutted cone shape of the apical portion of pojar capsule (a), polar filament

. running internally (F), sporogenic cell pucleus (SN) and vacuole (V), bar =3 pm.
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