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The infection of Myxobolus sp. in wild mullet, Mugil cephalus
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The mortality of wild mullet, Mugil cephalus was detected in Kwang-Yang bay on February, 2002. The
mullet were infected with Myxobolus sp., the cysts of Myxobolus sp. were found in the mesentery, liver, gill
and pharyngeal pocket. The histological findings suggested a systemic infection by the Myxobolus sp.. The
spores were measured 10-12 (10.9) i in length, 9-10 (9.4) um in width, 6.4-7.2 (6.8) um in thickness, with
polar capsules of 4-5.2 (4.4) um in length and 2.5-3.3 (2.9) i in width.
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TES MR, FAE 2 FHF: FEA
B59o] 2t} (Lom and Dykov4, 1995).

o] Fdll Zd=lE T3t Myxobolus spp.= 3
i, ", ob7hu|, A 5o Fol A7) =315
o] ZFHE A7) Holde vedth olF 5
olz} olfel HHEE Myxobolus sppe UL,
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(Paperna and Overstreet, 1981 ; Langdon, 1990;
Bahri and Marques, 1996). Myxobolus spp.*l| 7+

98 Folt AF 9T, w24 5o Z4L

okl A, A Ze] AF ZFo] WAL e
ddo] 93171k s A= #EET (Roth-
well et al., 1997 ; Bahri and Marques, 1996 ; Egusa
et al., 1990 ; Maeno et al., 1990).
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20~23 cm) 69 E AR 3, HAHHR o]F &
NEZHAE HABIATE =3 APyl wat BHI
(brain heart infusion, Difco) B X & o]&3}a A
el #2] wigE Al=3tsy, FBS 10% A7t
MEMC 2 83 CHSE-214, FHM F3}4| 2
Hlo|B| g AE3taal v g3kt

XK AL
AHE WEEL HE F RE 7ol e
£ 2 FHn|gos HAAYsle] 2R 7

AR, Bol9] cyst2RE P fresh ¥}
(n=25)+ sy EAL Lom and Arthur
(1989)2] Wirgol] Fate] AF3IATE I Ea)
HFE o3 87] Y3 Giemsa GHL H3)
Eipii=g

2| ZABIE A}
MAZHRE PAE 8 BE RS 10%

dHol g5 & Aol wat 23
< YHE9] hematoxylin-eosin (H-E) 2 Giem-
As AAste FEEn Ao g Bz g)

sa
H S A

g2

2 oI

NG NAES 9]1’2} 5oI3 HRE Boj
A ke, #nA
Zhalol W42, EE]*?'E]Ur
Hgol FAAATt R At gzt A
A} Tk Fehe) SRV EAE cyst
7b e FAE 2o, o] cyste olrim
9, 59 H 79 HAAzAME A
T AR (Fig. 1).

o7t EWHo| F3 cystg AFH s HA
g A3 ¥AE AT AUtk 2AE 3

Fig. 1. Myxobolus sp. cysts (arrows) in gill filament (A), pharyngeal pocket (B), liver (C) and mesentery (C, D) of mullet,

Mugil cephalus.
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Fig. 2. Myxobolus sp. spores on a fresh preparation (Giem-
sa, bar=10 ).

EE #e BA¥og o] 10-12(109) m, 5
9-10 (9.4) im, 77} 6.4-7.2 (6.8) Im o). ¥, A+
Holl g A AR A719] 2709 S
Zlo] 452 (4.4) ym, & 2.5-33 (29) mEA =
L 3l 2o dck 2N 2
Giemsa A & G072 FAHIY (Fig.
2). F39 ot ¥l 283 ¥R A7) T
Sejsts EAoZ ulEo] Myxobolus sp.LE
glat ek

BE MANA A veliies E2EHA
3tk

He |38

ZHAEHY AeEn A a7 AH, ZA Y
d woe AFH, T o, 25, ¥R,
A%, A 2 7o ad 4 2HYIA
Myxobolus sp.2] o] A=Yt &3 74
F99] AAZA A}t 2SS SHPLE 3=
WS N+ AT
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modia®l] 2}t ZFFo] AAL, ©159] Giemsad
A FFNA L FAoE GUEE 208 F
FE Ad 229 g &AHUck B3 A
o A 2ol A R R g 24
Aot 22 plasmodiume] FAE AT} (Fig. 3A).
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O|EZ7|I7HA] FHA At e gt ¢ o]}
FEE 2 YA FFEHU 3 27
WollMe A&l 07 Hol= plasmodium
o] ERIE7% %t (Fig. 3B). L2}, plas-
modiumell A} 71Q1E &olg A3 22 34
HH-2 gold 4 QIS 99 FFIFIME
22 A719] plasmodia7} #&EU O o]e}t #
HE 279 Bo|FQl WAL #&ERA] LUt

A v weEEel TXE §E o
3 2] plasmodium (Fig. 3C)3} ©=0 2 EA3=
FAE0] [AHJUCL A FHE Myxobolus
spoll 93 AAM T F4F AT BEEHY
° 1 (Fig. 3D), 342247} A &3] #zt
HAck v FHAA e mpRTEA R plas-
modiumel] 71918 {o1F B #EE F gl
At

AT AFRFANME Y& TAHET of
Yzt o] BgFl plasmodiume] F1H 3
t}, 53JH 22 plasmodiume EM= FRE
FolFAd Rk (Fig 3E, 3F)°] #&HYo Y
F9 239 M2 A=A L3t

AZoMe F2 B FuFo TAAI} 7]
At AYLer, FA FAZE DMLY F43
FAF YERst T (Fig. 3G).

e ZESAME EHE TAHOE ¥AA
7t FZFEAY FA FHE AAE A &
A= At (Fig. 3H).

v A ME ek o g2 YZZ o] nlE o] ¢
A Fx2F F v FA4FA AT #EE
Atk =3 BT FolA AN AFAHE
9] Afo] JAFAY, T 2 FXF Yol
FAA A7 o ZAE o] JATh TAAE A
A ZAYANAM FAH 02 FFF AT (Fig. 3D).
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Fig. 3. Histological section of Mugil cephalus infected with Myxobolus sp. (H & E, bar=50 um).

A, The Myxobolus sp. (arrowhead) in the mucosal and submucosal layers, and small plsmodium in the intestinal lumen. B,
Affected intestine showing desquamation and inflammatory response in the mucosal and submucosal layers. A group of
small plasmodia (arrowhead) of Myxobolus sp. in muscular layer and plasmodium (arrowhead) in mucosal layer of the intes-
tine. C, A large plasmoidum containing developing spores with thin pseudopodia (arrowhead) inside the liver. D, The
Myxobolus sp. (arrowhead) infected liver, caused necrosis in the parenchyma cell. E, Two cysts of Myxobolus sp. in the pha-
ryngeal pocket. F, Detail of a cyst. G, Myxobolus sp. (arrowhead) in pancreas. The acinar cells were necrotic. H, Myxobolus
sp. (arrowhead) infected in necrotic lateral muscle. I, Myxobolus sp. (arrowhead) in spleen. J, Plasmodium surrounded by

epithelial cells in gill lamellae.

ZAue ZEYES AT F UATh o2 o}
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HAL (Fig 3)), ol A= FHHAIME &
AUt FHF] Hejet ZAA A=F A
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Molndr (1994)= Myxospore
A=), 7% SolF 714%
3, °olF F Y¥ Myxosporean<- O]Xﬂ g sT=
s A% A4S Yoty BIsAT
(Branson et al., 1999 ; Chen et al., 2001 ; Tun et al.,
2002).
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S f8l= Myxosporeane] 7]Aie) off 3}
BusTA Hch ol AEFL Yo

Myxobolus sp7t 8 A1AE- A 2)gk Ao A
HEEFHALH, FA S HDol7} 10-12 mol3, #
] 9-10 mol™, FAH o] B Fo] z}7} 4-
52m 22533 m9l 249 3L AT 3
Atk olF F 7S Hid" ol fEHY
MyxosporeanZ-#= 4 F9)9F FejshHoz
zZlol& E ST (Table 1), o9 AfgANA F3
= M. miilleri Biitschli, 18829}~ ¥x} Zo] 10-
12 im, Z 9-11 ym, =39 4o] 4-5 um, & 2-3 im
2 7 AR 2718 Efov A FSlelE
z}olE H AL M. spinacurvatura$t= XA 72
o] 105-12.5 mm, & 9-11 i, ¢ 7o) 355
m, & 2535 m2 27 FASAAT B
D Yol W 8T AVt 52 A7
%3 Ho ZddEE 54O zolE HAh
wolo]l AAl 7AYgoe g LHA M. episquamalis
o= A9 A71el oM £ E 2el7t S
< ¢ F AUk
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Foll 715 £X9 M. oyprini7) <59
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Table 1. Spore dimension (um) of Myxobolus sp. in this study and related species of Myxobolus infecting Mugil cephalus

Spore Polar capsule
Species of Myxosporean Lﬁi‘fi‘;};‘ ™ Length Width Length Width Reference
Myxobolus sp. Gill filaments, 10-12  9-10 4-52 2533 Present paper
v Pharyngeal pocket,
Liver,
Mesentery
M. miilleri Butschli, 1882  Gill filamnents 10-12 91t 45 23 Lom & Dykovd, 1994
M. episquamalis Scales 7595 675 385 23 Egusa et al., 1990
M. spinacurvatura Mesentery, 10.5-125 9-11 3.5-5 2.5-35 Maeno et al., 19950
Brain
M. cephalis lversen Brain meninges, 14-15 10-11 45 34 Iversen eral, 1971
Gill arches,
Buccal cavity,
Jaw bone
M. ichkeulensis Gill arches 13-14  12-13 56 443 Bahri & Marques, 1996
M. bizerti Gill lamellae 6-7 5.5-6 Bahri & Marques, 1996

FE B & JAE gy s v ol
o 2 dFdME 29 A7 AW gRRe
A 233 3 79 2F0AM BAFHEE
g A F2 M. oyprini®] 73%-9F o
FAIGE AEE o]RoA= Ao 2 Azpdr)
astadol 71488 44 Myxosporeants &
ol thaf Ak WAL 7BA3 9)th Branson
etal (1999)2 7 Aol A F22 Bo|4 L 7}
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o o]2717k] FHAF Az g ¢
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T A3t Qo 7k A, v, 9, oltu
Z3 oA Myxobolus spoll 23 A} B o]

=
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5019 AFZH oo} JUa Tl
715N E dod Aow A
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Rothwell ez al. (1997)e]l ]38}, ojo] 7E S
+ Myxobolus episquamalis= 7339 B 7}
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