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Studies on Myxosporidian parasites From Korean Freshwater fishes
1. Myxosporidian parasites from Dongjin River, Jeonbuk province of Korea

Young-Gill Kim' and Dae-Young Kim

Department of Aquatic Life Medicine, Kunsan National University, Kunsan, 573-701, Korea

This study was performed to investigate the myxosporidian parasites from several organs of freshwater
fishes caught from Dongjin River, Jeonbuk Province of Korea. Twelve myxosporidian species were dec-
tected from five fish species out of sixteen fish species. From the gall bladder of Opsariichthys uncirostris
amurensis, Zschokkella opiocephali was found; from the skin, gall bladder, liver and spleen of Pseudoba-
grus fulvidraco, Zschokkella opiocephali and Myxobolus cheisini were found; from the gill, skin, gall blad-
der and kidney of Carassius carassius, Zschokkella ctenopharyngodonis, Chloromyxum koi, Sphaerospora
sinensis, Myxosoma abbottinae, Myxobolus koi and Myxobolus suturalis were found ; from the kindney of
Misgurnus anguillicaudatus, Myxidium lieberkuhni, Neomyxobolus ophicephali and Telohanellus misgurni
were found ; from the gill of Cyprinus carpio, Myxosoma abbettinae and Myxobolus dispar were found. All
these parasitized fishes didn't show any specific symptom.

Key words : Myxosporidian, Zschokkella opiocephali, Myxobolus cheisini, Zschokkella ctenopharyngodo-
nis, Chloromyxum koi, Sphaerospora sinensis, Myxosoma abbottinae, Myxobolus koi, Myxobo-
lus suturalis, Myxidium lieberkuhni, Neomyxobolus ophicephali, Telohanellus misgurni,
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Fig. 1. Map showing the sampling station.
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Table 1. Myxosporeans found from freshwater fishes in Dongjin River, JeonBuk, Korea

Parasite species Hosts Infected organ Reference
Myxidium

M. lieberkuhni Misgurnus anguillicaudatus kidney Butschli, 1882
Zschokkella

Z. ctenopharyngodonis Carassius carassius gall biadder Chen, 1974

Z. opiocephali Opsariichihys uncirostris amurensis  gall bladder Chen, 1961

Pseudobagrus fulvidraco gall bladder

Neomyxobolus

N. ophicephali Misgurnus anguillicaudarus gali bladder Chen, 1960
Chloromyxum

C. koi Carassius carassius gall bladder Fujita, 1913
Mpyxidium

M. lieberkuhni Misgurnus anguillicaudatus kidney Liet Nie, 1973
Myxosoma

M. cheisini Carassius carassius gill, gall bladder Chen,1978

Cyprinus carpio gill

Myxobolus

M. cheisini Pseudobagrus fulvidraco skin, liver, spleen Schulman, 1962

M. koi Carassius carassius gill Kudo, 1919

M. dispar Cyprinus carpio gill Thelohan, 1893

M. suturalis Carassius carassius kidney Schulman, 1962
Thelohanellus

T. misgurni Misgurnus anguillicaudatus kidney Kudo,1919

(Opsariichthys uncirostris amurensis), 5 *}2
(Odontobutis platycephala), A7) (Pseudoba-
grus fulvidraco), M171 (Silurus asotus), 52}5A
(Pseudogobio esocinus), 7128 (Misgurnus
anguillicaudatus), 21 (Rhinogobius brunneus),
WA (Anguilla japonica), A12] (Hemiculter
eigenmanni) 5 16 Fo|AEH, ol& AF F
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1. Myxidium lieberkuhni Butschli, 1882 (Fig. 2, plate

Fig. 1)
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Table 2. Comparison in the measurement of the spore Myxidium lieberkuhni of found in the Loach, Misgurmus anguillicau-

datus with those reported by other authours

. M. lieberkithni
Feature (in (m)

M. lieberkuhni

M. lieberkuthni

(present) (Science press, China, 1998) (Bychowsky,1968)
Cyprinus carpio,
Misgurnus Carassius carassiis, Carassius carassius,
Host anguillicaudatus M. anguillicaudatus, M. anguillicaudatus
Pseudolaubuca sinensis
Infected organ kidney gall bladder, kidney, liver, urinary bladder  urinary bladder
Length of spore 18.0~20.0 12.1~14.4 18.0~20.0
Width of spore 5.0-6.0 58~6.2 5.0~6.0
Thickness of spore 4.0~5.0 5.0~6.0 -
Length of polar capsule 4.5~5.0 3.2-3.6 5.0~6.0
Thickness of Polar capsule 2.5~3.5 3.2-36 2.5~3.0
Length of polar filament 40~48 - 40~45

Fig. 2. The spore of Myxidium lieberkuhni Butschli, 1882.
Bar indicates 10um
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2. Zschokkella ctenopharyngodonis Chen, 1974 (Fig. 3,
plate Fig.2)
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Table 3. Comparison in the measurement of the spore of Zschokkela ctenopharyngodonis found in the Crussian carp,
Carassius carassius with those reported by other authours

Zschokkela . oo
. . Zschokkela ctenopharyngodonis  Zschokkela rilapiae
Feature {(in ym) ctenopharyngodonis . ) . .
(Science press, China, 1998) (Science press, China, 1998)

(present)

Host Carassius carassius Ctenopharyngodon idellus Tilapia moscambica

Infected organ gall bladder gall bladder intestine

Length of spore 17.0~18.0 154~16.2 156~16.8

Width of spore 8.0~100 7.7 8.6~10.0

Thickness of spore 7.0~8.0 7.8 9.6~10.0

Length of polar capsule 6.0~7.0 5.4~6.2 6.2~6.6

Thickness of Polar capsule  6.0~7.0 54~62 6.2~6.6
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Fx2 Aolo}k Hole 45~55 el
o} 53] ¥ae] 3R sl vk
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(Table 4)%t v}, A9} S22 37, 9

Fig. 3. The spore of Zschokkella ctenopharyngodonis B B3 Fol olgel g F3t
Chen, 1974. Bar indicates 10¢m Aol gAlEinE ZR7A ZHEE B
Z5= Zschokkella opiocephali = 5733}
3. Zschokkela opiocephali Chen, 1961 (Fig. 4, Plate arch
Fig.3)
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Table 4. Comparison in the measurement of the spore of Zschokkella opiocephali found in the Notch jaw, Opsariichthys
uricirostris amurensis and Cut-tailed bulhead, Pseudobagrus filvidraco with those reported by other authours

Feature (in ) Zschokkella opiocephali Zsc.hokkella opioct?phali Zschokkella opiocephali
(present) (Science press, China, 1998) (Bychowsky,1968)
Chana argus,
Host O.uncirostris amur.ensis Silurus asotus, Chana argus
Pseudobagrus fulvidraco  Zacco platypus,
Pseudobagurus pratii
Infected organ gall bladder gall bladder, liver, intestine gall bladder, kidney
Length of spore 10~11 132~15.6 11~13
Width of spore 5.0~6.0 7.2~8.0 53~60
Thickness of spore - 6.0~6.2 -
Length of polar capsule 4.5~5.5 48~5.0 4.6~5.6
Thickness of Polar capsule  4.5~5.5 4.8~5.0 4.6~5.6

4. Neomyxobolus ophicephali Chen,1960 (Fig. 5, Plate GokA - 27 SFAU A BlYE0l e
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Table S. Comparison in the measurement of the spore of Neomyxobolus ophicephali found in the Loach, Misgurnus
anguillicaudatus with those reported by other authours

Neomyxobolus ophicephali  Neomyxobolus ophicephali  Neomyxobolus ophicephali  Myxidium monstruosum

Feature (in ¢m)
(present) {Bychowsky,1968) (Science press, China 1998)  (Science press, China 1998)
Channg argus, Hypseleotris swinhomis,
Host M. anguillicaudatus Channa maculata
Channa maculata Glytothorax sinensis
Infected organ kidney kidney kidney, renal tubule kidney, urinary bladder
Lengthof spore 9.0~11.0 8.0~12.0 74~104 9.6~104
Width of spore 8.0~9.0 7.4~10.7 80~11.9 8.0~10.6
Thickness of spore 5.5~80 5.5~71 6.9~79 6.8~7.6
Length of Polar capsule 30~50 3.0~4.7 36~4.7 3.0-32

Thickness of Polar capsule ~ 3.0~3.8 3.7 7.2~84 6.0~6.7
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Fig. 5. The spore of Neoryxobolus ophicephali Chen,1960.
Bar indicates 10 pm.
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5. Chloremyxum koi Fujita, 1913 (Fig. 6, Plate Fig. 3)
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Table 6. Comparison in the measurement of the spore of Chloromyxum koi found in the Crussian Carp, Carassius caras-

sius with those reported by other authours

) Chlormyxum koi Chlormyxum koi Chlormyxum koi
Feature {in um)
(present) (Fujita, 1913) (Bychowsky, 1969}
Cyprinus carpio,
Host Carassius carassius Cyprinus carpio
C. carpio haematopterus
Infected organ Gall bladder Gall bladder Gall bladder
Length of spore 11~14 16 16
Width of spore 9~11 10 10
Thickness of spore 10 10 10
Polar capsule 3~-4 4 4
Thickness of Polar capsule  2~3
Length of polar filament 65 64 64




Fig. 6. The spore of Chloromyxum koi Fujita, 1913. Bar
indicates 10 ym,

6. Sphaerospora sinensis Li et Nie, 1973 (Fig, 7, Plate
Fig. 6)
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Table 7. Comparison in the measurement of the spore of Sphaerospora sinensis found in the Crussian Carp, Carassius

carassius with those reported by other authours

Feature (in m) Sphaerospora sinensis  Sphaerospora sinensis Sphaerospora kwangtungensis  Sphaerospora cyprini
eature (in
n (present) {Li et Nie, 1973) (Chen, 1998) (Fujita, 1912)
Cyprinus carpio, Cvori .
. Carassius carassius, ) P ”m_ls carpio,
Host Carassius carassius . Ctenopharyngodon idellus  Carassius carassius,
C. carassius auratus, c . s
Channa maculata . CArassius qurai
. skin, nostrils gill, . kidney,
Infected organ skin . gill .
kidney, spleen urinary bladder
Length of spore 9~11 7.8~84 94~9.6 8.5~135
Width of spore 9~11 7.8~8.2 1.3~7.7 5~6
Thickness of spore 8.5~95 8.4~9.0 7.6~8.2 6.8~7.5
Length of Polar capsule  4~6 3.2~-42 25~32 3.5~5.6
Thickness of Polar capsule 3~3.8 - - 1.7~3.0
Length of polar filament  18~45 - - 16~40
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Fig. 7. The spore of Sphiczerospora sinensis Li et Nie, 1973.
Bar indicates 10 ym.

Fujita, 19128} R &tH A7|& AR SE
o] MiEhRE FE7t & S 2 olg
&) 745 2715 vl A2 Table 29 2th
$HA, 71ARR17E T AL AH A
gt Y ofFolgte 7RI dEgy 3
B, dof, 50, Fol= o7, vlF, A3t H]
Ao, 7FEA| (Channa maculata)y= V14 716k &
o1 Hypophthalmichthys molitrix, Spinnibarbus
sinensis? &= of7in]el 7| gk ST 2 &
9] 8. cyprini Fujita, 1912 (=Mitraspora cyprini)=
A, 54 F501Y AFWHF (Kidney
Enlargement Discase)= Y07 HASHA =],

ol Ti= €El & F

CECRER R !

o
.
a3

ofe] w3

e ¥
oz BolL 5

ol WA ¥ 5 YUich

7. Myxosoma abbottinae Chen, 1978 (Fig, 8, Plate Fig. 7)
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Table 8. Comparison in the measurement of the spore of found in the Myxosoma abbottinae Carp, Cyprinus carpio and
Crussian carp, Carassius carassius with those reported by other authours

Myxosoma abbottinae Myxosoma abbottinae Myxosoma acuia
Feature (in (m)
(present) (Science press, China, 1998)  (Bychowsky,1968)
C. carassius,
Cyprinus carpio Carassius auratus auratus,
Host . . Abbottina obtusinostris
Carassius carassius Opsariichthys bidens,
Chana argus
gill(C. carpio, C. carassius) ) ) gill, fin, intestine, eye, liver,
Infected organ gall bladder, kidney, intestine
gall bladder(C. carassius) urinary bladder, gall bladder
Length of spore 12~15 13.8~14.4 9.0~9.8
Width of spore 10~13 12.6~144 9.0-9.8
Thickness of spore 8.5~9.5 9.0~-9.7 6.0
Length of polar capsule 70~7.5 7.2~8.2 53-3.6
Thickness of Polar capsule 2.5~4.0 54~6.0 3.2-3.5
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Fig. 8. The spore of Myxosoma abbottinae Chen, 1978. Bar
indicates 10 ym.
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8. Myxobolus cheisini Schulman, 1962 (Fig. 9, plate

Fig, 8)
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Schutman, 1962 % Z=AstHE 0}
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Table 9. Comparison in the measurement of the spore of Myxobolus cheisini found in the Cut-tailed bulhead, Pseudoba-
grus fulvidraco with those reported by other authours

Myxobolus cheisini

Feature (in um)

Myxobolus cheisini

Myxobolus cheisini

(present) (Bychousky, 1968) (Science press, China, 1998)

Host Pseudobagrus fulvidraco Channa argus Channa argus,
Cirrhinus molitorella

Infected organ skin, liver, spleen gill skin, gill
Length of spore 10.0~13.0 12.5~13.6 12.6~15.0
Width of spore 5.0~6.0 7.0~8.5 5.8~64
Thickness of spore 4.0~5.0 - 4.2~5.0
Length of polar capsule 6.0~-70 7.0-7.7 5.8~6.6
Thickness of Polar capsule  1.8~2.5 2.5~3.0 1.8~2.0
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Fig. 9. The spore of Myxobolus cheisini Schulman, 1962.
Bar indicates 10 ym.

9. Myxobolus koi Kudo, 1919 (Fig. 10, Plate Fig. 9)

& B-o] (Carassius carassius)

71591 el (gill)

AFAAE 17 MR

7NAE 12004, 6. 21 A 6.0~15.6cm 10+
7128 (1.9%)

DAL F WAl SgA R =l
200 ~300 ime] Atk

A

FR} EAE H] ok g AT F I
o8 A4E Y1 e A7
7} 15~16 wn, Hol7} 8.0 ~90um =7

T 5.0~6.0 m °|emH, =
FiA TR s Yy Far, A
o] 7.0~9.0 mm, Wols= 3.0~5.0 um, =
ALY Aol 70 mO.Z EAF W7k of
FES AR5 Ak

F2 43A o] S0l amoebadtel W=
o] Ak B 2L oka) o] FHo] W 9o
ool 7]Astd FEAEE Wart 2 olrfy
FAFHoR 2 SHA U Folvh

7] Bag glAops} T4t ojRellM HERH
Myxobolus koi$t V7.8 ZA 3= Table 10 3 7
o} el 7] R T2} olEe] BYF £
I YR FHEZE EFX Myxobolus koiZ F4 of
k.

10. Myxobolus dispar Thelohan, 1895 (Fig. 11, Plate
Fig. 10}

Table 10. Comparison in the measurement of the spore of Myxobolus koi found in the Crussian carp, Carassius carassius

with those reported by other authours

. Myxobolus koi
Feature (in (m)

Myxobolus koi

Myxobolus koi

(present) (Bychousky,1968) (Science press, China, 1998)

Cyprinus carpio,
C. caspio haematopterus,

Host Crassits carassius Cyprinus carpio Cirrhinus moltorella,
Carassius carassius auratus
Acheilognathus chankaensis

Infected organ gill gill, muscle gill. muscle, fin, gall bladder, intestine

Length of spore 15.0~16.0 14.0~16.0 13.2~19.2

Width of spore 8.0~9.0 7.0~9.0 6.6~78

Thickness of spore 5.0~6.0 5.0~6.7 4.8~6.2

Length of polar capsule 7.0~8.0 7.0~9.0 8.4~9.6

Thickness of Polar capsule 3.0~5.0 24~3.0

Length of polar filament 70 72
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Fig. 10. The spore of Myxobolus koi Kudo, 1919. Bar indi-

cates 10 um.
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Table 11. Comparison in the measurement of the spore of Myxobolus dispar found in the Carp, Cyprinus carpio with those

reported by other authours
Myxobolus dispar Myxobolus dispar Myxobolus dispar
Feature (in im)
(present) (Bychowsky,1968) {Science press, China, 1998)
Cyprinus carpio,
Cyprinus carpio C. carassius
Host Cyprinus carpio
Carassius carassius C. auratus
Hypophthalmichthys molitrix
] o skin, gill, heart, liver,
Infected organ gill gill, kidney, muscle
kidney, spleen, gall bladder
Length of spore 12~13 9-~14 84~10.8
Width of spore 7.5~10 7.5~10 8.2~10.2
Thickness of spore 6.0~-6.8 6.0~7.0 5.8~62
large 3.0~-6.0 5.0~8.0 40~54
Length of polar capsule
small 2.0-4.0 2.5~45 24~36
) large 2.5~30 30~45 3.0~3.6
Thickness of Polar capsule
small 1.0~3.0 2.0~2.7 1.4~22
large - 45.0~51.0 -
Length of polar filament
small - 10.0~14.0 -
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ZAE % Myxobolus suturalis®] g %A
T 1 et 2 4 A fr
SIREH, o] Fo] 714€E FojoME
gokA 7t AR ol L3 T
£ ¢ F 8l
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Fig. 11. The spore of Myxobolus dispar Thelohan, 1895.
Bar indicates 10 ym.

g7} Ae] A Z Myxobolus dispar
2 3L 2 i% of7tu] Aol

o Ae TAGL FHIL YA
Dol S8l 2 3 Hhﬁt Ao
2 e,

11, Myxobolus suturalis Shulman, 1962 (Fig. 12, Plate
Fig. 11)
2= . ol (Carassius carassius)
714 59 - 417 (kidney)
AAAR  TE HAE
7178 :2004.4.20 7 3.7 ~11.0cm F 547}

E E717F fitk 2R dole 9.6~
12.0 wm, HOlE 7.0~7.5 molLw, 2
e FEA FA L AF T 25
2 9AEglen, 1 A7l el 45
~6.8 um, 2|73 2.0~4.0 um, AL} 7o)
E 56 o)tk ol HEE EAFE
ShulMan (1962)%] Myxobolus suturalis
ot geje} z1715 ¥wE B} (Table 12)
EAFBZE B 2T Myxobolus suturalis
2 FAsIN e, =3 Aol BES
AR Btk

12. Telohanellus misgurni Kudo, 1919 (Fig. 13, Plate
Fig. 12)

&3 )] (Misgurnus anguillicaudatus)

7 = 1ukg] 714 (1S 1.8%) 71RBE- - A3 (kidney)
ok ; ShulMan (19622 Alobe] opmear  AFAH  §04 PHH
G4ol, Schizothorax intermedius® 4] 7148€ :2004.8.23 4% 75~150cm F 277t

Table 12. Comparison in the measurement of the spore of Myxobolus suturalis found in the Crussian Carp, Carassius cras-

sius with those reported by other authours

Feature (in ¢m) Myxobolus suturalis (present) Mpyxobolus suturalis ShulMan(1962)
Geographic distriution Tongjin River, Korea A mu-Darya River, USSR

Host Carassius carassius Schizothorax intermedius

Infected organ kidney cardiac muscle, kidney

Length of spore 9.6~12.0 9.8~12.0

Width of spore 7.0~7.5 75

Length of Polar capsule 4.5-6.8 4.5~6.8

Thickness of Polar capsule 2.0-4.0 22-~3.0

Length of polar filament 56.0
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Fig, 12. The spore of Myxobolus sueralis Schulman, 1962,
Bar indicates 10 um.
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Fig. 13. The spore of Telohanellus misgurni Kudo, 1919,

3.5~50 mT7E 3.8 mEMN, F322 2 Barindicates 10 im.

Table 13. Comparison in the measurement of the spore of Thelohanellus misgurni found in the Loach, Misgurmus anguilli-

caudatus with those reported by other authours

. T. misgurnus
T. misgurnus

Feature (in ym) (Kudo, 1919)
(present)

(Bychousky,1968)

T. walipiae) T. chukiangensis
(Chen 1862) (Chen, 1959)

(Science press, China 1998) (Science press, China 1998)

Host M. anguillicaudatus M. anguillicaudatus
Infected organ kidney gall bladder

Length of spore 13.0~16.0 13.0~155

Width of spore 6.0~7.5 6.0~7.5

Thickness of spore  4.5~6.0 5.0~6.0

Length of Polar capsule  6.0~7.5 6.3~7.5

Thickness of Polar capsule ~ 3.0~3.8 37

Cyprinus carpio,

Channa maculatus
Tilapia moscambica
intestine(carp) .

skin
gill(Tilapia)
24.0~28.8 26.1~312
92.0~12.0 10.8~12.0
9.6~10.8 9.3~9.8
13.2~15.6 12.0~13.8
7.2~8.4 6.0~6.7
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Explanation of Plate

Fig. 1. The spore of Myxidium lieberkuhni. Fig. 8. The spore of Myxobolus cheisini.

Fig. 2. The spore of Zschokkella ctenopharyngodonis. Fig. 9. The spore of Myxobolus koi.

Fig. 3. The spore of Zschokkela opiocephali. Fig. 10. The spore of Myxobolus dispar.

Fig. 4. The spore of Neomyxobolus ophicephalus. Fig. 11. The spore of Myxobolus suturalis.
Fig. 5. The spore of Chloromyxum koi. Fig. 12. The spore of Thelohanellus misgumni.
Fig. 6. The spore of Sphaerospora.sinensis. Bar indicates 10 im

Fig. 7. The spore of Myxosoma abbottinae.
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