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Abstract

A synopsis of 744 nominal species of Myxobolus Biitschli, 1882 (Myxozoa, Myxosporea, Myxobolidae) is
presented. For each species, the relevant morphometric and morphological data are indicated, as well as the
host(s), site(s) of infection within the host and type-locality.

Introduction

Myxobolus Biitschli, 1882 is the largest genus
within the Myxosporea. Landsberg & Lom (1991)
listed 444 valid species, since which a large number
of species have been described. These parasites
primarily infect fishes, but a small number of
species have been found parasitising amphibians
and reptiles.

The species descriptions are scattered in a wide
number of journals, some of them difficult to ob-
tain. There are several compilations of species of
Myxobolus (see Hoffman et al., 1965; Grinham &
Cone, 1990; Cone & Raesly, 1995; Gioia &
Cordeiro, 1996; Fomena & Bouix, 1997; Chen &
Ma, 1998). However, these compilations include
only the parasites of certain groups of fish, or
parasites infecting fish from a particular geo-
graphical area. Therefore, when examining new
material, comparison with known species may not
be easy. For these reasons, the present authors
considered that a synopsis of Myxobolus species,
which included as much data as possible, would be
useful. Consequently, such a synopsis, with tabu-
lated data on spore dimensions, morphology, site
of infection within the host, type-host and type-
locality, is presented here (Table 1).

For the great majority of the species, the data
were taken from the original descriptions. When
this was not possible, alternative sources were
used, as indicated in the table. Species not suffi-
ciently characterised, and therefore not permitting
comparison with other species, were not incorpo-
rated into the list. These include M. unicapsulatus
(Gurley, 1893), M. mugilis (Perugia, 1891),
M. merlucii (Perugia, 1891) and M. musculi
Keisselitz, 1908.

The authors are aware that, despite their con-
siderable efforts, it is probably not possible to in-
clude all the described species, as a small number
may have been inadvertently overlooked. It is
hoped, however, that such omissions have been
kept to a minimum.

A great number of species was described by the
original authors only on the spore morphology
without data on the size and site of the plasmodia.
Moreover, the occurrence of some other species
with morphologically similar spores have been
recorded from phylogenetically distant fishes. The
validity of such species is rather dubious. Never-
theless, the authors believe that it is not the task of
the present work to indicate any possible synon-
ymy but to accumulate the necessary data for
specialists working on selected groups.
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China

Cyprinus carpio

c, h muscle
2.3-4.6

A 42-79x

3.5 (3.04.2)

6.8 (6.8-6.9) 4.8 (4.6-5.0)

10.9 (10-12)

9.0 (8.5-9.8)

M. yibinensis Zhao & Ma, 1994
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£2% ‘Remarks’ in Table 1
2o I 2 ] 52 e
a ° I h1:_) > §
2 £ z The following remarks relate to the last column of
. s ms . . lzed Table 1. The data on spore and cyst dimensions
s .2 =l g £ =) = 5 - . . . . ..
£ 5 E& E & gig are given in micrometres and as in the original
£ E publication, unless otherwise indicated.
5% 3
S 2B
2 =
g Sgs 1. The smaller polar capsules are 4.2 x 2.5 and the polar
= S ERCEE-
€3 0§ ¢ Too filament forms 3 turns.
g g =52 . . o
R g = 5| 8 § g 2. Also in Sarotherodon galilaeus and Oreochromis niloticus
£ 853 il Z2es8 leani
SE oS53 s | B8 vulcanicus.
g E B § NE y § e g 3. The length of the smaller polar capsule is 8.3 (8.6-10.0).
A == 5 RS 3 4. The cysts were found only in the connective tissue
g B 2 E P underlying the integument of the body surface or the
25 kS R lining of the branchial chamber.
A = 2 E5 . o .
g = 3 E-lt 5. The cysts are wedged into the cartilaginous branchial arch,
_-q.f c 0z g z z e £ 5 E such that they are cleaved into two parts. The inner part
s 2e o= ER: = adheres to the inner surface of the branchial arch, while the
= P z Eg':g: outer part is located on its outer surface between the
g o = éé z cartilaginous gill-rays that form the axis of two neigh-
« g g8« bouring gill-filaments. The inner and outer part of the cysts
g3 . . . o
88 . z 5 %é are connected by an isthmus. The dimensions indicated
% oa % £ E refer to the size of each part of the cyst. The smaller polar
v <+ = = . .
2= q5 o =2 ; capsules are 2.5-4.4 x 1.8-3.3. Sometimes there are 7 coils
°s == ° ; tg) g in the polar filament within the larger polar capsules; in the
me < U< moa b g E smaller ones there are 4 coils (sometimes 3).
J E s 6. The smaller polar capsulesare 2.5(2.0-4.0) x 1.75(1.0-2.0).
© :
z g 7. The cysts may be horse-shaped (440 x 218). The smaller
e - - polar capsules are 11.3 (10.1-12.2) x 2.2 (2.0-2.4), and the
8 = a %; > polar filament forms 15-18 coils. Within the same plas-
b+ N modium different spores were found: 18.3 (16.9-19.3) LS,
ol ol — Is) Q2
“ 5 = Y %: 3 6.0 (5.6-6.9) WS, 12.6 (10.4-13.7) LPC, 2.8 (2.2-3.1)WPC;
- oo B -3 the polar filament forms 18-20 coils.
- = . . .
a <8 < ; R 8. In the serosa and connective tissue of the bulbus arteri-
wy o = e . .
2 I3 l < 1%0 U g osus, serosa of the atrium and gill aortae.
i Tt ¢ = EE‘% 9. Also in Cirrhina mrigala. One of the specimens of C.
o ¥ oo j ;, = mrigala was found infected in almost all the organs. The
ee o o3 smaller polar capsules are 4.1 x 3.1.
n g‘ :‘ i s 2 & 10. The parasite localises in the cartilage of the head,
d v aa ey % Ez particularly the gill-arches, occasionally in the base of
125 the largest fin-rays.
s & ij <3 11. Also in Labeo rohita and Cirrhina mrigala.
2 T s |58 é 12. Also in the buccal cavity, jaw bone and crop tissue.
2. o = < = = g e 13. Also in the gall-bladder, ovary and fat-bodies.
A= = © é'é %“ 14. Also in the perioral tissue, pelvic and pectoral fins, and
< 283 flank of the body near the lateral line.
~ - * ~ P S, .
e 3 o I g g 15. Also in the fins, heart and under the serous membranes
fg =a) oé I % =% surrounding the intestine. The dimensions indicated are of
bt} = = < =) . . .
® e 24 o = | STE elongate-ellipsoidal spores. A small portion of the spores
da 8 =292 N - .
- 2z are oval and measure 10.5 (10.3-10.9) in length and 8.0
g $25 (7.2-8.5) in width.
a EO g R 16. Spores 13.2 long x 6.4 wide are “fairly common” (sic).
= =& g 3 s 23 | % gz 17. Many spores are 17-18 long and 6-6.5 wide. The smaller
822 E S599€% 2% %< 5 polar capsules are 6.6-8.9 in length.
ZTE-f830:3 5% e
o E E:3 8 §;§ § S| E 25 18. The smaller polar capsules are 2.7-3.6 x 1.8.
< N X 5 e
EfL 852 ¢ fefs|A2F 19. The smaller polar capsules are 3.7 (3.1-4.0) x 2.9 (2.5~
s 8% 23 S <8 5% v ° 3 .
i gt ; g _5 389 | 5352 N 3.2), and the polar filament forms 34 coils.
= % £58% S2Ss3 § §T§ g 20. The smaller polar capsules are 6-6.5 x 3-3.5, and the
SSSSSSS5SsES |50 % by polar filament forms 4-5 coils.
< Z &3
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34.

35.
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37.

38.

39.

40.
41.
42.

43.

Also in Gadopsis bispinosus. Also in the muscles, retro-
bulbar connective tissue, hepatic hilus, intestinal serosa,
and adjacent mesenteries, meninx and loose connective
tissues adjacent the cranial cartilages.

The polar capsules are spherical and 3.8 (3-5) in diameter.
The smaller polar capsules are 2.4 (2.2-3.0) x 1.5 (1.3—
2.0).

The smaller polar capsules are 4.2 (1.7-6.6) x 2.2 (1.7—
4.1).

The cyst dimensions and form refer to cysts in the
connective tissue covering the gill arches. In the extremity
of the gill lamellae the cysts are elongate and c¢.1.5 mm
long.

Also in the suprabranchial respiratory organ, heart and
urinary bladder. The dimensions indicated refer to the
“long form” of spores. The “‘short form” of spores has 6-8
coils of the polar filament and the dimensions LS 8.5 (7.4—
9.2), WS 6.6 (6.0-8.0), TS 4.9 (4.4-5.3), LPC 3.6 (3.1-4.1)
and WPC 2.3 (2.0-3.0).

Also in Tilapia variabilis, T. nilotica and Tilapia sp. The
spores were described as highly variable in shape (ovoid,
ellipsoidal, pyriform, round). The measurements indicated
refer to type 1 spores. The type 2 spores are LS 11.6 (9.0—
15.0), WS 8.0 (6.5-10.5), LPC 4.7 (3.0-7.0) and WPC 2.1
(1.5-3.0). The type 3 spores are LS 12.5 (10.0-14.5), WS
7.2 (6.3-8.0), LPC 7.5 (5.5-9.5) and WPC 2.3 (1.8-3.0).
The smaller polar capsules are 3.3 (2.5-4.0) x 1.4 (1.0-2.5).
The smaller polar capsules are 4.8 (3.9-5.5) in length.
The smaller polar capsules are 5.2 (5.0-6.4) in length.
The longer polar capsule is pyriform and the smaller one is
more or less spherical. The smaller polar capsuleis 1.8 x 1.0.
Also in Barbus sharpeyi and B. grypus. The smaller polar
capsule is 7.0 (6.6-7.2) long, and the polar filament forms
6 coils.

Also in Oreochromis aureus x O. niloticus and O. niloticus
vulcanicus. The values indicated refer to the hybrid host.
Values for S. galilaeus: LS 12.9 (12.1-14.0), WS 9.4 (8.0—
9.9), TS 6.9 (6.3-7.4), LPC 7.8 (7.1-8.6), WPC 3.6 (3.2-4.0).
The dimensions indicated correspond to globular plasmo-
dia. Ellipsoidal plasmodia are 400-600 x 250-350.

The smaller polar capsules are 2.0 (1.4-2.1) x 1.2 (0.7-1.4).
Also in the connective tissue of muscles in the head. The
polar capsules are sometimes slightly different in size. The
polar filament can (rarely) have 6-9 coils.

The smaller polar capsules are 6.0 (4.9-8.1) x 2.0 (1.6-2.4).
The smaller polar capsules are 5.4 (4.2-7.0) x 3.4 (3.1-3.5)
and the polar filament forms 5-6 coils.

The values indicated are for spores with equal-sized polar
capsules. The spores with unequal polar capsules have 7-9
coils in the polar filament. The larger polar capsules are
11.6 (8.0-13.0) x 1.3 (1.2-1.8) and the smaller ones are 9.9
(8.0-13.0) x 1.2 (1.0-1.8).

The smaller polar capsules are 3.1 x 2.1.

The spores are spherical and are 4.8-5.2 in diameter.
The smaller polar capsules are 4.0 (3.5-4.2) x 1.3 (1.4-1.8)
and the polar filament forms 3—4 coils.

Also in Etheostomum nigrum. Some of the plasmodia were
partly exposed on the dorsal surface of tectum, some were
within the cortex and some were in tracts beneath the
cortex, while some of the larger plasmodia protruded from
the tracts into the optic ventricles.

44,
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65.
66.

The same authors described Myxosoma notropis from the
host Notropis cornutus. According to Landsberg & Lom
(1991), it is likely both forms correspond to the same
species. The spores of this species were 13.3-16.6 long and
6.4-11 wide. The polar capsules were equal or subequal,
being 4-6.4 x 1.8-3.2.

Within the same plasmodia different spores were found:
LS 7.4 (6.3-8.1), WS 5.8 (5.1-6.2), LPC 3.9 (3.2-4.2),
WPC 2.2 (2.0-3.0) (the larger), 3.4 (2.5-4.0) LPC and 2.2
WPC (1.9-2.8) (the smaller); both different polar capsules
have 4-5 coils in the polar filament.

The smaller polar capsules are 6.9-8.5 x 1.2-2.0.

The smaller polar capsules open laterally, and are 2.6 (2.1—
3.6) x 2.5 (1.4-2.9).

Some spores are 12 long and 11 wide, and have polar
capsules 4-6 long.

Exceptionally the polar capsules are up to 7.3 in length.
The smaller polar capsules are 6.3 (5.7-7.4) x 4.8 (4.2-5.5)
and the polar filament forms 7-11 coils.

Also in the connective tissue of the pharynx and integu-
ment. The smaller polar capsules are 6.6 (5.5-7.0) x 1.9
(1.5-2.0).

. The smaller polar capsules are 3.1 (2.9-5.0) x 1.6 (1.1-

2.1).

Many spores are 5.5-6.4 wide. The polar capsules are
sometimes unequal.

The smaller polar capsules are 3.5 (2.9-4.3) x 2.5 (2.1-
3.0).

The cyst was found in the skin covering the suboperculum,
another between the maxilla and the eye, and a third
immediately behind the eye.

The smaller polar capsules are 1.5 x 1.0.

Also in Sarotherodon galilaeus and Oreochromis niloticus
vulcanicus.

Also in Percina caproides. The length of the polar capsules
refer to the shorter polar capsules. The spherical cysts are
small and the irregular ones are larger.

The smaller polar capsules are 7.9 (7.6-8.1) x 5.2 (4.6-5.4).
The spore length and width refer to short ellipsoidal spores.
The longer ellipsoidal spores are 9.9 (9.5-10.2) in length.
Also in Oncorhynchus keta and O. kisutch.

In the ventral muscles of the pelvic fin and right side of the
abdomen.

The smaller polar capsules are 4.5-5.5 x 3-3.5 and the
polar filament forms 6-7 coils. In the larger polar capsules
the polar filament sometimes forms 7 coils.

Within the fibrous connective tissue capsule surrounding
metacercariae of the trematode Uvulifer ambloplitis. Li &
Desser (1985) described Myxobolus gibbosus from Lepomis
gibbosus, a homonym of M. gibbosus Herrick, 1941 from
the same host. Realising the duplication of names, Desser
(1993) established M. lii to replace M. gibbosus Li &
Desser, 1985. However, Landsberg & Lom (1991) had
previously synonymised M. gibbosus Li & Desser, 1985
with M. wvuliferus Cone & Anderson, 1977. Thus, M. /i
Desser, 1993 falls into synonymy with M. wuvuliferus
(quoted from Cone & Raesly, 1995).

The smaller polar capsules are 3.9 (3.0-5.0) x 2.6 (2.0-3.0).
The polar capsules are spherical and are 2.8-3.6 in
diameter.
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Also in Notemigonus crysoleucas.

The smaller polar capsules are 5.7 (4.9-6.3) x 3.3 (3.0—
4.0).

Also in the gall-bladder; less frequently in the gills,
gonads, intestine, muscle, swim-bladder, heart and peri-
toneum. The polar capsules are frequently different in size.
Also in Leuciscus cephalus cabeda and Rutilus rutilus.
The smaller polar capsules are 8-11.5 x 2-3.

Also in the liver and pancreas.

The authors noted that the polar capsules are somewhat
unequal in size.

The polar capsules are slightly unequal in size in most
cases.

Fujita (1929) described Lentospora anguilli from Anguilla
Japonica. Later, Landsberg & Lom (1991) synonymised the
two genera, creating the secondary homonym Myxobolus
anguilli (pre-occupied by M. anguilli Wu, 1977). The polar
capsules are 5 in diameter. The cysts are knob-shaped.
Also in the connective tissue of most of the viscera, the
fatty tissue of the dorsal surface of the brain, kidneys and
other organs. The muscle tissue is apparently the only type
of tissue free from invasion. One polar capsule is usually
about 0.7-1 um larger than the other.

Also in the gills, cartilage of gill-arch, glomeruli of the
kidney and tissues of the urinary and gall-bladder.

The cysts were found immediately anterior to the bases of
the branchiostegal rays and in the subcutaneous connec-
tive tissue underlying the ventral surface epithelium of the
host. The smaller polar capsules are 4.3 (3.3-4.9) x 2.4
(1.6-2.8).

The smaller cysts are 150 x 125 x 35.

The smaller polar capsules are 2.1 (2-3) x 1.5 (1-2).

The dimensions indicated refer to spores with equal-sized
polar capsules. For spores with differently sized polar
capsules, the larger is 4.9 (4.5-5.0) x 2.5 (2-3) and the
smaller is 3.9 (3-4) x 2.4 (2-3).

Also in the muscularis of the intestine, from the small
intestine down to the rectum.

Only exceptionally is there a small triangular process.
Solitary spores were found in the melano-macrophage
centres of the kidney. Other plasmodia had a globule to
ellipsoidal shape and measured 500-700 x 700-1000.

The smaller polar capsules are 2.6 (2.5-3.3) x 1.8 (1.7-2.5).
The smaller spores were found consistently within the same
plasmodia. Their dimensions are LS 8.3 (7.0-9.5), WS 4.0
(3.5-5.0), LPC 5.8 (5.0-7.5) and WPC 1.5 (1.0-2.0).

This name is pre-occupied by M. mugilis Haldar et al.,
1996. The smaller polar capsules are 2.4 x 1.2, and the
polar filament forms 5-6 coils.

The smaller polar capsules are 4.5 x 1.8.

The cysts are sausage- or rod-shaped.

The cysts appear as cystic masses.

The cysts are spindle-shaped.

The cysts are branch-like.

The smaller polar capsules are 5.3 (4.1-6.5) x 3.5 (3.0-4.0)
and the polar filament forms 6-7 coils.

The smaller polar capsules are 4.0 x 2.2 and the polar
filament forms 3 coils.

Three types of cysts were found: ovoid, elongate (230—
750 x 109-295) in the gill adducter muscle parallel to the
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35

axis of the gill filament; large cysts visible to the naked eye,
again in the gill adducter muscle and separating gill-
filaments considerably. The anterior extremity was
rounded and very broad (180-850), the base narrowed
(30-130) and the total length varied from 290 to 950;
rounded cysts (diameter 1.5 mm) in the integument visible
to the naked eye (these were observed once in a 3 cm long
fry).

Also in the superficial mandibular muscles, muscles of the
operculum and pharyngeal wall, and connective tissue
covering the gill-arches.

Also in Barbus guirali and B. martorelli.

Also in the gill adductor muscle, muscles of the opercu-
lum, the bile duct and the gall-bladder wall. One polar
capsule is placed more anteriorly than the other.

The smaller polar capsules are 4.9 (4.3-5.0) x 2.9 (2.5-
3.6).

Also in Hemichromis fasciatus and Tilapia hybride (sic).
The smaller polar capsules are 4.3 (3-5.5) x 3.1 (2-3.5)
and the polar filament forms 5-6 coils.

In the fat tissue at the extremity of the gill-arches and in
the adductor muscles of the primary gill filaments. In the
muscles, the cysts are oval or fusiform and measure
50 x 85-160; in the fat tissue the cysts are spherical, oval,
sometimes irregular and measure 80 x 200—150x800.

The smaller polar capsules are 1-2 in length, rudimentary
and apparently non-functional.

About 25% of the spores have unequal polar capsules.
The smaller polar capsules are 7.2-8.8 x 2.8-3.2, and the
polar filament forms 5-6 coils.

Also in the pericardium. Also in Barbus camptacanthus,
B. guirali and B. martorelli. The smaller polar capsules are
3.9 (2.2-5.0) x 2.0 (1.5-2.5) and the polar filament forms 3
coils.

The smaller polar capsules are 4.0 (3.0-4.5) x 2.3 (1.8-2.5)
and the polar filament forms 3-5 coils.

The polar capsules are pyriform, with long necks, and
converge into a common terminal duct into which both
polar capsules open.

The cysts had two forms and occupied two different sites
in the gill-filaments. The first plasmodial form was tear-
shaped and at the distal tip of the infected filament; it
measured 960 (750-1180) in length and 330 (250-380) in
width. The second form of plasmodia was rod-like, lying
to one side of the gill-filament and measured 1410 (400—
2400) x 350 (200-500).

The smaller polar capsules are 6.6 (5.8-7.5) x 3.6 (3.3-4.1)
and the polar filament forms 7-8 coils.

Also in Sarotherodon galilaeus and Oreochromis niloticus.
M. catostomi Kudo, 1923, originally described as Myxo-
soma from C. commersonii from the United States, is
considered by Landsberg & Lom (1991) identical to
M. catostomi Fantham, Porter & Richardson, 1939. The
figures indicated were reported by these authors. Grinham
& Cone (1990) renamed the species as Myxobolus muscu-
losus.

Also in melano-macrophage centres of the kidney and
spleen.

The smaller polar capsules are 4.5 (4.4-5) x 3.2 (2.2-4.4)
and the polar filament forms 67 coils.
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. Also in the urinary bladder, gall-bladder and intestine.

141

In the spores with unequal polar capsules, they were 3.5
(3-4) x 2.5 (2-3) or 2.9 (2.5-3.5) x 2.5 (2-3).

There is only one polar capsule.

The smaller polar capsules are 2.6-4.3 x 1.4-1.7.

Also in Pimelodus claria. In the intestine of P. piraya and
cloaca of P. claria.

Also in Hemiculer leucisculus.

Also in Channa argus.

Also in Cyprinus carpio.

Also in Carassius auratus auratus.

Also in Carassius auratus auratus.

Also in Carassius auratus.

Also in the kidney of Cyprinus carpio and Carassius
auratus auratus.

Also in Cirrhinus molitorella.

Also in Pelteobagrus fulvidraco.

Also in Cyprinus carpio.

Also in the gills of Ctenopharyngodon idellus and intestine
of Carassius auratus auratus.

Also in the kidney, gall-bladder, skin mucus and gills of
Carassius auratus auratus.

Also in the gills and kidney of Abbottina rivularis, in the
kidney of Acrossocheilus yunnanensis and in the intestine
of Saurogobio dumerili.

. Also in the skin, spleen and kidney of Rhodeus sinensis, in

almost all the organs of Ctenopharyngodon idellus and in
the gills of Opsariichthys bidens, Variorhinus angustistom-
atus, Pseudolaubuca sinensis, Schizothorax davidi and
Cyprinus carpio.

The smaller polar capsules are 3.9 (3.6-4.2) x 2.1 (1.8—
2.4). Also in the kidney of Hypophthalmichthys molitrix,
Sarcocheilichthys sinensis sinensis, Acheilognathus chanka-
ensis, A. macropterus, A. hypselonotus and Paracanthob-
rama guichenoti, and in almost all the organs of Rhodeus
sinensis.

The smaller polar capsules are 2.8 (2.2-3.4) x 1.3 (0.9—
1.4). Also in the intestine and gills of Cyprinus carpio and
in the gills of Carassius auratus auratus.

The smaller polar capsules are 5.9 (4.8-6.0) x 2.6 (2.2—
3.0). Also in the heart, urinary bladder and skin of
Cyprinus carpio and almost all the organs of Megalobrama
terminalis.

The smaller polar capsules are 2.6 (2.4-3.0) x 1.2 (1.0~
1.4). Also in Cyprinus carpio and Carassius auratus
auratus.

The smaller polar capsules are 5.8 (5.2-6.0) x 3.4 (3.1-
3.6). Also found in the kidney, nasal cavity and gall-
bladder.

The smaller polar capsules are 3.0 (2.4-3.6) x 3.0 (1.4—
2.6). Also in the kidney and spleen of Ctenopharyngodon
idellus and Sarcocheilichthys parvus.

The smaller polar capsules are 3.6 (3.0-4.8) x 1.8 (1.6~
2.2). Also in Hypophthalmichthys molitrix.

The smaller polar capsules are 3.7 (3.4-4.2) x 2.5 (2.4-3.2)
and the polar filament forms 4-5 coils. Also in Hypoph-
thalmichthys molitrix and Cyprinus carpio.

Also in Carassius auratus auratus.

The smaller polar capsules are 4.5 (3.6-5.4) x 2.0 (1.8-2.4)
and the polar filament forms 3-4 coils.
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Also in Carassius auratus auratus. The smaller polar
capsules are 4.9 (4.6-5.4) x 2.9 (2.6-3.1).

Also in Channa maculata. The smaller polar capsules are
3.6 (3.44.2) x 1.9 (1.6-2.2).

Also in Acheilognathus macropterus and Rhodeus ocell-
atus. The smaller polar capsules are 3.2 (3.0-3.6) x 2.0
(1.8-3.6).

Also in the intestine, liver and heart. The smaller polar
capsules are 5.5 (4.2-6.0) x 2.7 (2.4-3.2) and the polar
filament forms 4-5 coils.

Also in the gills, urinary bladder, spleen and intestine of
Aristichthys nobilis, and in the spleen of Carassius auratus
auratus. The smaller polar capsules are 4.8 (3.8-5.4) x 2.8
(2.4-3.4).

Also in the spleen of Ctenopharyngodon idellus. The
smaller polar capsules are 3.3 (3.0-3.6) x 3.1 (2.8-3.4)
and the polar filament forms 3-4 coils.

Also in Hypophthalmichthys molitrix.

Also in Anguilla japonica.

Also in the urinary bladder. Also in Cyprinus carpio
haematopterus.

Also in the urinary bladder of Schizothorax davidi and in
the spleen of Aristichthys nobilis. The smaller polar
capsules are 5.0 (4.6-6.4) x 3.3 (3.1-4.0).

Also in the gills of Hypophthalmichthys molitrix. The
smaller polar capsules are 4.3 (3.0-5.4) x 2.2 (1.8-3.0),
and the polar filament forms 4-5 coils.

Also in the gills of Aristichthys nobili. The smaller polar
capsules are 3.4 (3.0-3.6) x 2.5 (2.4-2.6), and the polar
filament forms 3—4 coils.

Also in the swim-bladder, intestine, kidney, skin and
urinary bladder.

Also in Zaco platypus, in the gills and kidney of Abbottina
rivularis, Rhodeus ocellaus and Pseudorasbora parva, and
in the gills and nasal cavity of Distoechodon tumirostris,
Xenocypris microlepis and Toxabramis swinhonis.

Also in Abbottina kiangtingensis.

Also in the liver, spleen, kidney and urinary bladder of
Schizothorax davidi. The smaller polar capsules are 3.3
(3.2-3.6) x 1.3 (1.2-1.3).

Also in Aristichthys nobilis. The smaller polar capsules are
3.7 (3.2-4.5) x 2.3 (2.2-2.5), and the polar filament forms
5 coils.

Also in Acheilognathus chankaensis.

Also in the gills and kidney of Lateolabrax japonica and in
almost all the organs of Carassius auratus auratus. The
smaller polar capsules are 2.8 (2.4-3.0) x 1.6 (1.2-1.8).
Also in the gills, kidney, gall-bladder, muscles, urinary
bladder and liver of Carassius auratus auratus, in the gills
and kidney of Silurus solsatori, and in the gills of S. asotus
and Spinibarbus sinensis.

Also in Gymnocypris przewalskii przewalskii.

In Gymnocypris przewalskii przewalskii.

In Gymnocypris przewalskii przewalskii.

Also in Cyprinus carpio.

Also in Hypophthalmichtys molitrix.

In Sarcocheilichthys nigriponnis davidi.

Also in Triplophysa strauchii.

Name pre-occupied by M. ovarus Kudo, 1934. Also in
Mylopharyngodon piceus.
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Also in the muscles of the abdominal cavity wall, oral
cavity and ureter. The smaller polar capsules are 5.45 (4.8—
5.8) x 3.0 (2.4-3.2).

Also in the urinary bladder, ureter and ovary. The smaller
polar capsules are 4.0 (3.8-4.3) x 2.2 (1.2-2.4).

Also in the urinary bladder of Carassius auratus auratus.
Also in Cyprinus carpio haematopterus.

Some spores measure 9 in both length and breath. The
polar capsules are sometimes very slightly asymmetrical.
The figure provided refers to the large polar capsule.
The smaller polar capsules are 5.4-6.8 x 2.7-3.

The smaller polar capsules are 6-6.5 x 3.2-3.5.

The smaller polar capsules are 2.5-4 x 1.3-1.5.

Also in Nemacheilus sp.

The smaller polar capsules are 3.7 x 2.5. Also in Tinca
tinca and Chondrostoma nasus.

Also in Leuciscus cephalus.

Also in other cyprinids. The smaller polar capsules are
3.9-5x 2.7-3.

Also in Hypophthalmichthys molitrix.

The smaller polar capsules are 2.4 x 0.2-0.9.

The smaller polar capsules are 4.6 (4.1-4.8) x 2.8 (2.5-3.1)
and the polar filament forms 4-5 coils.

The smaller polar capsules are 1.5 in width.

Myxobolus okobojiensis Otto & Jahn, 1943 was described
from Pomoxis sparioides and Myxosoma okobojiensis Rice
& John, 1943 from Ictiobus bubalis. When the two genera
were synonymised a homonym was created. Grinham &
Cone (1990) established a new species, Myxobolus fila-
mentus Grinham & Cone, 1990 for Myxosoma okobojien-
sis. Almost at the same time, Landsberg & Lom (1991)
erected Myxobolus jahnricei for the same taxon. M.

Janhricei Landsberg & Lom, 1991 thus falls in synonymy

with M. filamentus Grinham & Cone, 1990 (quoted from
Cone & Raesly, 1995).

The transfer of Myxosoma rotundum Meglitsch, 1937 to
Myxobolus resulted in the combination Myxobolus rotun-
dus (Meglitsch, 1937), but this is a secondary homonym of
M. rotundus Nemeczek, 1911. Grinham & Cone (1990)
erected the new name M. meglitschi to avoid the homon-
ymy, as did Landsberg & Lom (1991). The correct name
for this species is, therefore, Myxobolus meglitschi Grin-
ham & Cone, 1990 (quoted from Cone & Raesly, 1995).
The polar capsules can also be 6.5-7 x 3.8-4.2 and 5.3—
5.6 x 3-3.5.

The smaller polar capsules are 5.5-7.2 x 3-3.5.

Also in Alburnoides bipunctatus eichwaldi and Varicorhinus
heratensis steindachneri. The smaller polar capsules are
3-5 % 3-5.

The smaller polar capsules are 4.5-6 long.

The smaller polar capsules are 3.5-4 x 2-2.5.

The smaller polar capsules are 3 x 2-2.5.

The smaller polar capsules are 3.7-4 x 2.6.

The smaller polar capsules are 5.7-6 x 3.6-4.1.

Also in Oncorhynchus nerka.

The smaller polar capsules are 6.8-8.7 x 4.4-4.6.

The smaller polar capsules are 34 x 2.5-3.

Also in Paracheilognatus imberbis. The smaller polar
capsules are 4.2 long.

The smaller polar capsules are 3 x 1.2.
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Also in Parasilurus asotus.

Also in the gills of Hypophthalmichthys molitrix and in the
skin of Cirrhinus molitorella.

Also in the gills and kidney of Aristichthys nobilis, Sarcoc-
heilichthys nigripinnis nigripinnis, Acrossocheilus hemispinus
hemispinus, Rhodeus sinensis, Carassius auratus auratus and
Ctenopharyngodon idellus, in the kidney and urinary blad-
der of Garra pingi pingi, and in the kidney of Pseudorasborsa
parva.

Also in the gills of Hypophthalmichthys molitrix, Leiocas-
sis braschnikowi and Opsariichthys bidens.

Also in the gills of Acrossocheilus parallens and the kidney
of Leiocassis crassilalbris and Channa maculata.

In almost all the organs. Also in Aristichthys nobilis.
Also in Cyprinus carpio haematopterus. The smaller polar
capsules are 3.2-4.2 x 2.1-2.6.

Also in seven other cyprinids.

Also in other cyprinids.

The figures for the polar capsules refer to the larger ones
(no figures are indicated for the smaller). Also in ‘many
goby fishes’.

Also in Rutilus rutilus heckeli and Scardinius erythroph-
thalmus

Also in Leuciscus cephalus orientalis

The host is Varicorhinus heratensis steindacheri.
smaller polar capsules are 1.2-1.3 x 1.2-1.8.

Also in Gobio gobio.

Also below the dorsal fin. The smaller polar capsules are
4.8 x2.4.

Name pre-occupied by M. sinensis Chen & Hsieh, 1960.
Also found in the gills, kidney and fins of Carassius
auratus auratus, the gills of Xenocypris yunnanensis and the
kidney of Anguilla japonica and Spinibarbus sinensis.
Name pre-occupied by M. omeiensis Ma & Zhao, 1993.
Also found in the gills of Schizothorax prenanti and S.
meridionalis.

Within the same plasmodia different spores were found:
LS 11.5 (10.6-12.5), WS 5.7 (4.8-6.3), LPC 6.1 (5.8-6.5),
WPC 2.1 (2.0-2.5) (the larger polar capsules, having 5-6
coils in the polar filament), or LPC 5.2 (4.5-5.9) and WPC
2.0 (1.9-2.1), with 4-5 coils in the polar filament.

In the Danube and Dnieper River basins. Data taken from
Bykhovskaya-Pavlovskaya et al., 1962.

In the walls of the intestine, mesentery, liver, kidney,
spleen and muscles of Cyprinus carpio, C. carpio haemat-
opterus, Rutilus rutilus, Leuciscus lehmanni, Tinca tinca,
Abramis brama, Rostrogobius amurensis and Gobio albip-
innatus tenuicorpus. In the basins of rivers emptying into
Caspian and Black Seas and the Amur River basin. Data
taken from Bykhovskaya-Pavlovskaya et al., 1962.

Also in the spleen and muscles of Rutilus rutilus.

Also in the wall of the stomach and pyloric cecae, spleen
and kidney of Mugil chelo and M. capito.

The cysts are lenticular.

Name pre-occupied by M. variabilis Jaczd, 1940. The
smaller polar capsules are 8.6 (6.5-11.4) x 2.2 (1.6-3.2).
The figures refer to spores from the gills. Those in the
muscles are LS 13.1 (11.0-16.3), WS 6.9 (4.9-8.1), LPC
6.3 (6.5-9.8) and WPC 2.6 (1.6-3.2). In the connective
tissue of the gill-filaments and subcutaneous tissue in the

The
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head of Amur wild carp, spiny bitterling and whiskered
chub. In Amur River basin.

In gills, operculum, skin, mesenteries, wall of gall bladder,
intestine, urinary bladder, liver, kidneys and gonads of a
great number of hosts from rivers emptying into Baltic,
Barents, White, Black, Azov and Aral Seas, etc. Data
taken from Bykhovskaya-Pavlovskaya et al., 1962.

In Perca fluviatilis, Leuciscus waleckii, Scardinius eryoph-
thalmus and Phoxinus percnurus mantschuricus of River
Preguel and basins of the Dniester, Dnieper, Yenisei and
Amur Rivers. Data taken from Bykhovskaya-Pavlovskaya
et al., 1962.

Also in the intestine, ovary and other organs of barbel,
Dnieper barbel and big-headed barbel from the Neman,
Danube, Dnieper and Arak River basins. Data taken from
Bykhovskaya-Pavlovskaya et al., 1962.

The smaller polar capsules are 7.5 (6.5-11.4) x 2.5 (1.6~
3.4).

In Cyprinus carpio haematopterus and the old world
minnow from the Danube, Dnieper and Amur River
basins and the upper reaches of the Amur-Darya River.
Data taken from Bykhovskaya-Pavlovskaya et al., 1962.
Name pre-occupied by M. orbiculatus Kudo, 1920.

The smaller polar capsules are 4.7-6.6 x 2.4-3.8.

The smaller polar capsules are 2.2-3.3 x 1.1-2.5.

The smaller polar capsules are 4.5-6.2 x 2.1-3.

Name pre-occupied by M. variabilis Jaczd, 1940. The
smaller polar capsules are 3.2-3.6 x 2.1-2.7.

The smaller polar capsules are 3.3-4.1 x 1.7-2.2.

The smaller polar capsules are 3-3.2 wide.

The smaller polar capsules are 4.8—7 x 2-3.

The smaller polar capsules are 4.3-5.5 x 2-4.

The smaller polar capsules are 4-5.8 x 2.3-3.3.

Also in Carassius auratus gibelio.

Landsberg & Lom (1991) proposed the same name.
Some spores can be 8.5-10 long x 6.5 wide.

The smaller polar capsules are 4.2-3.5 x 2.5-3.

The cysts on the internal face of the operculum are 3.5 mm
in diameter. The smaller polar capsules are 5.1 x 2.1.
Also in Perca fluviatilis.

Also in Plectorhynchus mediterraneus.

Name pre-occupied by M. kiangsuensis Ma, 1992.

Name pre-occupied by M. intestinalis Kudo, 1920.

Name pre-occupied by M. ellipticus (Fujita, 1924) Lands-
berg & Lom, 1991.

Name pre-occupied by M. barbi Tripathi, 1952. Also in
Barbus guirali, B. jae and B. mortorelli.

Name pre-occupied by M. abbotinae Ma et al., 1982.
Name pre-occupied by M. capoeta Chen in Chen & Ma,
1998.

Name pre-occupied by M. obovoides Nie & Lie, 1973.
Name pre-occupied by M. clarii Chakravarty, 1943.
Name pre-occupied by M. schizothoraxi Ma, 1998. Also in
Schizothorax wangchiachii and S. meridionalis.

The smaller polar capsules are 1.7-2.2 long.

The smaller polar capsules are 4.4 x 2.7.

Name pre-occupied by M. rasborae Chen in Chen & Ma,
1998.

Name pre-occupied by M. sinkiagensis Chen in Chen &
Ma, 1998.
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Name pre-occupied by M. pyryformis Ma, 1998.

Name pre-occupied by M. liahosensis Ma, 1998.

Name pre-occupied by M. cheni Shulman, 1962.

Name pre-occupied by M. tunghuensis Chen in Chen &
Ma, 1998.

Name pre-occupied by M. barbodesi Ma, 1998.

Name pre-occupied by M. mapienensis Ma, 1998.

Name pre-occupied by M. taihuensis Ma, 1993.

Also in the wall of the stomach, pyloric caeca, intestine
and gall-bladder.

Name pre-occupied by M. acrosssocheilusi Ma & Zhao,
1992.

Name pre-occupied by M. yaanensis Ma & Zhao, 1992.
Name pre-occupied by M. synodonti Fomena et al., 1985.
Name pre-occupied by M. chengkiangensis Ma, 1998.
Name pre-occupied by M. hainanensis Chen in Chen &
Ma, 1998.

Under the dermis of the inner surface of the gill-arch.
Also in Cyprinus carpio.

Name pre-occupied by M. carassii Klokacheva, 1914.
Name pre-occupied by M. chungnanensis Chen in Chen &
Ma, 1998

Name pre-occupied by M. sinkiangensis Chen in Chen &
Ma, 1998.

Also in Notemigonus crysoleucas.

The length of the smaller polar capsule is 15.4 (13.5-16.9).
The cysts are reniform.

Also in Barbus sharpeyi.

The smaller polar capsules are 3.0 (2.9-3.2) x 2.1 (2.0-3.2)
and the polar filament forms 3-4 coils.

Also in Barbus sharpeyi. The smaller polar capsules are 4.8
(4.5-5.1) in length, and the polar filament forms 67 coils.
Name pre-occupied by M. anguilli Wu, 1977.

Name pre-occupied by M. garrae Ma, Dong & Wang,
1982.

Name pre-occupied by M. gnathopogonae (Inoue &
Hoshina, 1983) Landsberg & Lom, 1991.

Name pre-occupied by M. obliquus Kudo, 1934.

Data taken from Bykhovskaya-Pavlovskaya et al., 1962.
Data taken from Shulman, 1984.

Also in Rutilus rutilus and Abramis brama.

The smaller polar capsules are 2.4 (2-3) x 1.8 (1.5-2) and
the polar filament forms, apparently, 3 coils. The round or
oval plasmodia are 80—-120 to 200—400.

The smaller polar capsules are 3.2 (2.5-3.8) x 1.8 (1.3-2)
and the polar filament forms 4-5 coils.
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