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Amyloodinium sp. infestation in Mullet (Mugil cephalus)
cultured in a pond on land

Sung-Woo Park ', Jin-Ha Yu and Chun-Hee Lee
Department of Aquatic life Medicine, Kunsan National University, Kunsan, 573-701, Korea

Amyloodinium sp. was found on the gills of mullet (Mugil cephalus) cultured on land. No external symp-
toms in the diseased fish were found except decoloration of the gills. In fresh preparations of the gills the
parasites were opaque round or oval shape with a bright nucleus and 43.5 ¢m (18.2~72.7, n=20) in size. In
preparations added a drop of Lugol solution, they were black with the same shapes in fresh preparations and
43.5 um (n=20) in size. The parasites were stained black and blue in a droplet of Lugol solution and Diff-
Quick IIT solution, respectively and their sizes were a little larger than in wet preparations.

After stained with May-Grunwald Giemsa, the parasites appeared granular eosinophlic in the peripheral
cytoplasm and granular strong basophilic in the center. In silver impregnated specimens the peripheral gran-
ules were negative and the central ones positive. The granules appeared brown in purplish cytoplasm after
staining with Lugol solution. The parasites developed by binary division when they were cultivated in fil-
tered seawater at 20°C. Histopathologically severe epithelial hyperplasia and fusion in the gill filaments
resulted in clubbing, especially the proximal region of the filament. Epithelial hyperplasia was also found in
the basal regions of the gill filaments and some epithelial cells were occasionally detached from the fila-
ments. Some pear-shaped trophonts of the parasites with rhizoid attached on the gill filaments showing
hyperplasia of the epithelial cells and mucous cells.

Key words: Mullet, Amyloodinium, Histopathology

oA W55+ (X, Dinoflagellate) = -5 % Foll A== AR B FAT) (Papema et al.,
ko] T2 F o] HEE /R WA E AEZE 1977; Paperna & Laurencin, 1979; Lawler 1980;
Lrjsid o] AejAA EUF ThEOo® Wol Paperna, 1980). ©|*] & Amyloodinium spp.+= F=
Seshe TO0E 9F 2,000 Fo] LA dew,  siitoje} Z]grolol] 7 el AO = 193073
1 =40 ~60%+= FIAL = =7 Jokxlo] B A7} AJZFE o] (Brown, 1934). Amyloodinium
Auh, w2 = B9 ds shHA thE AEol] 3 spp. o] AlE S Rt oy 2} (Jacobs 1946),
EE A G Fste EFIER T ER7F stk 531 Amyloodinium
(mixotroph) 2 5313 ATk ocellatum (Brown, 1934; Brown & Hovasse 1946)

Brown (1934)0] 502 ¥k Amyloodinium — °] AJZAL 737d 51 &Ejol] B3l A= &g
spp. = = SlAte] At sl =ae] o] XIS Eo] (Brown 1931, 1934; Brown & Hovasse
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1946; Cheung et al. 1981), o172 ol7pn|e} &
o] el 714 3% trophont 7} Ad7to] ¢kE =W
oJA| oA olErsle] tomont= E]tﬁ tomont+= £
dste] 227 FA A e dinospores = &
H, 7d7gl F22 16~30C, gE2
10 ~60ppte] WHLIQl Ao 2 B} (Paperna,
1984). Tomont 2] £ o] Az} 17]¢] tomontol] 4]
2567112] dinospores 7} YFE-o1X|H, ©] dinospore =
A AR S50l e o] Jg= FHsheA]
trophont2 =514 H ok (Brown & Hovasse,
1946). A. ocellatum 2] trophont &] 7|42 == 3]
2t o o] (Lawler, 1980) v 717dsbA] 53k sfi4k
k2] o] (Paperna, 1980; Noga et al., 1991)ol|A] =
2 wase Ao 7199 ol FEH

g

w2 2l 8o] AlE, B ) dglo] ¥
e skl low X wiete] sddl] 55

H]= Aolg)k sl T} (Lawler, 1980). FH<Lojl= %
Qato] ohd o] ol FE, ol % ol st 2
= 3o = 7]gofol e A. ocellatum©] 17}
mlsh siie] AAsle] EEANE FEATIE
Ao g2 HIFEJ} (Paperna et al., 1977; Lawler,
1980; Papernna, 1984; Sinderman, 1990; =] 5-
1998).
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o] 57373 Ao o8k ol W otk
Hol= Al#tEE w71 E widAEE T
Ao, 22 235~240CH Tk Hol= st
F9] of8-o] AHo AL FHd o] A W= oF
g B3E 7d 7] s A Atk

Hol= opylu]|e] Alo] AHAF = EAlEH

olelolli= olFHth & T I, s *7:10
2 ol Tk orivle] TR o] g
Ao A= (Fig. 1A) FAIe] 7Redlel WAl
Hol= 8 s Jdlye] 3S 7R FE

| % anel FAIE o] JoAo)
e A5 Azem, AR el B
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sl Al HAk

NER ALEE 1815 21]9] Wol AFEA 2
WA o] Tricodina sp.7} F-2F=o] QS ¥ oh&
Bl WAEA SUTE E A=) =Y
FROA = Fig. 29} 7o) Agjn] 9] LH-Eoj
124 e] FA7E L 5 e v, 7
SAgu] 9 FA g Ae= =A|7F A
AR, wA] e u)o} He] Aol A =
A=A ekekth Lawler(1981)‘,: olz}u], JH,
], T SN I B SOl i ET L
SIAANE, & °4%L/l ool Af-ollE A=n
AN o] FA7F WA E B uiEe] o
o F-2Fo] AATE

W ool gel A SFEAE S Sppmel
2447k SRS & Fe| WabdElo] Y Fole)
obtu] ERERNE gl FA 7} o
A optulel A ERSIAAI, o8]
&l FAE obrplel F-2Eo] AT (Fig.
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Fig. 1. Microphotographs of Amyloodinium sp. trophonts on mullet gills. A, fresh preparation. Each parasite appearing dark
and opaque has a round or oval nucleus in the center; B & D, in a drop of Lugol solution; C, in a droplet of Diff-Quick solu-
tion IIT; D. gill from the fish bathed in 5 ppm of cupric sulfate for 24 hr. Scale bar indicates 100 ;m in A, and 50 ymin B to D.
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ID). ZZeju} ok ol 2] FA 7} B
| 2t A el e FA7E A5 wAsA o
ATk

o] ol7hule] ol A Hol Ae] FA <] B
H71=43.5 um (182 ~72.7 um n=20)J = Atk &=
3k Lugol oS Hojry 74733 o] A=
(Fig. 1B) PG4 E 3 npabAz 918 Et
BlEo R S0 QA 1 A
= 3A9 8 Bo] il YE o] Mol A
= URATE Lugol G4 oA FA 2] 7] +=
51.1 um (20.0 ~80.0 um n=20) SAc}. 5= Diff-Quick
solution [[¢Y-& "=y 775132 wj= (Fig.
10) A ox AR =, FA 2] 27]1:= 56.3 um

Fig. 2. A trophont of Amyloodinium sp. attached to the anal
fin of the diseased mullet. Fresh preparation. Bar indicates
50 um.

(25.0~100.0 um n=20) Atk FHGAEENA &
ZE 4¥e]l ZA+= Lugol oo} Diff-Quick
solution Ie] H4 3= o] = FA| o
ik Fstert vl tig ke Al A=
t} (Fig. 1 B&C).

A9 May—Grunwald Giemsa g4 I 3Hof A
Az FARe sgae] 5248 vep
W, A= 4@*&4 A TH7VdS vE
ATt (Fig. 3A). T 2% silver nitrate G4 o] 4 = A
2 FURO HHS ZH0T PNHYA,
FRe By FEow ettt (Fig
3B). Lugol 9} 4] Fi oA = Agh Wepas o
= AE RS AP e HAAR B
2t (Fig. 3C). 121} 394 R oA RF 3
o] e ZaAT:

Brown (1934) 3} Brown and Hovasse (1946)-2-
ojA| o] 7ZFA3IY U= A. ocellatum ] FEA=
20~120 . P OZH o2l AEjel i W)
RFlA L AR ERIFO R Wb ol

B2 ml= 7FZAE 72 o] 5o Hz)lel
v Itk FokAe] AEAS AR o7 Ft
HolJar, 17]e] Ackek &l Af-35k 1719 F

Asjo] YA e e A= TH7
oz =221 chromatoplastids w<oll 3]
Zo] E7Mssltial 3139 th Brown and Hovasse

Fig. 3. Trophonts of Amyloodinium sp. stained with May-Grunwald Giemsa (A), 2% silver nitrate (B) and Lugol solution

(C). Each bar represents 50 m.
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Fig. 4. Development of Amyloodinium sp. trophonts cultivated in filtered sterilized seawater at 20°C in a dark room. A, 2
cells; B, 4 cells; C, 8 cells; D, 16 cells; E, 32 cells; F, 64 cells. Bars indicate 20 um.

Fig. 5. Microscopic photographs of the gill sections showing small to large size trophonts of Anyloodinium sp. on the gill fil-
aments which were seen as opaque spots in fresh preparations. A & B, Focal hyperplasia and lamella fusion occurred in the
proximal area of the filaments; C, three mature parasites with rhizoid between the gill filaments showing hyperplasia of the
epithelium and mucous cells. H&E. (Bar = 50 um)
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(1946)> FFAe] M2HS 3 FHEL] sub-
nuclear cytoplasm 3} A|3Z 2] F=H X-9] peripheral
cytoplasm & HE-slo] Z|=slal ok 1100 2]
P i 39 peripheral cytoplasm®l] <) 5}
H, 5 JHA M = 7= A AN JHA 7
2w A7]d% 2] 7t drkal siATE o] &9
AEIAH =2 Alelddle EAkde] Mzl &
Agrhal ST E olE HAE FHH> 8 =Nk
ool RS UEMIAIYL 2 sERellA =
o] dextrin®E2 W3] wiizol] A8l (rose
coloured tint) © & WIS ST 3 FH ol
)= chromatoplastids = 2@ =HF-5 YERHA]
BANE 9 TR-S UelhfeE T Wi
o 82 TREg-e] A= 74 (yellowish-
brown) & VERHATEIL 31T

2 ofol|A] May-Grunwald Giemsa g4y %2
oA FA o] AlEEAe] FAN= ARge] 24k
dE vEhlen, SRs A A =i
7173& eRA ok 5 2% silver nitrate 4] 3T
M= TA L A FHFe] AH2 S

[

2 AN AL TR Y FEAFCR 2
o] A E=] ekth Lugol ) A FiLof|a]=
MEAL Agh Bepas Hu, Al g i
<> o] AR #EE o], Brown (1934) 9}
Brown and Hovasse (1946) ¢] ZAx}9} A=) 513tk

Holo] opyfulel A e]gk FAE Kol Hit
o2 AF g Ttha 20CE] w7l vk
gk Ay 789 cystE B/d3I% 5 Fig. 4 A~F
¢} Zo] Fgdgt o] Ul cyst wallS /=
A, A&EH o2 2EEEl] M e &Y
Sk AT 44|22 7] o] FHE AlEAW o] HAFE
o AR AEZL ] XYl wet
Hel el 7k Sk 109 Ao & A|REL]
ghes o] md HWA] 2R 18] 2] dinospores
7F1~270 BE7E &=L (PR A), AlZFe] A
s AIRES] HE vdd FEo] A3 Hol
AH A cystfol] AEE] B2 4=2] dinospores 7}
WS EHATE I3 BE ARET SAN 3
& Alo] ofH gl AIZFH L E zlo] 7} Qlo], ThA
2] AFo] F=A) 8= ¥hA dinospores & &S
= M= A9 Tk

ol o] ozhuli= Fig. 59 vehdl 2§ 2]
Maze] ZHoRE A FEe] A om,
o|& QI8 AHL wXe-shE =), A ] 2e-3t
= Al ERELdTs ARSI TE =gk A
o] 7|FoM e AAEL] S o] HA AL
2= Az e Er R sk (Fig. S.
A&B). ATHN= 4.80 ~6.31 X 4.55~4.80 ume]
v ko] A7} gk 2ol 29 ) A2
27 = 7R B2 AP AIE] AL Q)

YIS A

Fig. 6. Microscopic photographs of gill showing the trophonts between the gill filaments. The sections were stained with

Lugol solution for 5 min (A), and 0.1% light green for 1 min followed by Lugol solution for 5 min (B). The Lugol solution
diluted with 10 volume of distilled water was used. Bars indicate 50 ;m.
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O, AH 7 AR Ao]of] H2FEE A o] FEF
o7 AW vrEE A A FEE el
A skd ok (Fig. 5C).

opziwle] Il & HHS gyt £ §
TAIZL TR 108 &]A FF9 B 0.1 % light
green2} 7} 108 34 Lugole} o 2 o]FxHA sl
Z22) 72 Fig. 60l VFEPHATE AH Aol o] FA]
+ X8k Bepo s P EE= 3t Lugol o+
AERRSS UERHo] ¢ HEPo R A s
+ AlEZ o] s HEEol AT

Brown and Hovasse (1946)-<- A. ocellatum ©] 7]
9] Oodinium sp. 2}+= dinospore @4 A= o}
F MR JFAN A =] 7 U] el
NZ g 7 AAE AZISPAA 71E Oodini-
um ocellatum-2- A. ocellatum )2} 3 W73 g
e FsIck

Family Blastodiniaceae
Subfamily Oodiniae

1. 9kAIe} dinospore ©HA] RSF HWE 7PE.

Chlorophyll ©] 212~ (Plastids),

AR I genus Protoodinium. one
species. P. chattoni
I YA = HE7F 13 dinosporeol ¥+ U th
Chlorophyll $J-2- ||
IL 2212 disk, Aol 725 7] §he A% 9
S~---genus Qodinium, 2 species----------------- 111
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. o) 2o AZHEND FH AR A
genus Amyloodiunium. 2 species----------------- 1\%
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w2k sfato]ol] 7]AY-mmmmmme e A. ocellatum
IV. H Q= & 7= 71. Salpaell 7]
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ofol| Al =] Eo1 A Oodinium pillurare 2 557
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of|A] wolH tomont & A3 3] wiFg A} v
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2 AGEATE B FA o] vkl o] 20Ce}
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