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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 (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 (n=20) in size. The parasites were stained black and blue in a droplet of Lugol solution and Diff-
Quick III 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 . 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

( , Dinoflagellate)

2,000 ,

40 60%

, 

(mixotroph) . 

Brown (1934) Amyloodinium

spp.

(Paperna et al.,

1977; Paperna & Laurencin, 1979; Lawler 1980;

Paperna, 1980). Amyloodinium spp.

1930

(Brown, 1934). Amyloodinium

spp. (Jacobs 1946),

. Amyloodinium

ocellatum (Brown, 1934; Brown & Hovasse 1946)

, 

(Brown 1931, 1934; Brown & Hovasse

Corresponding Author : Sung-Woo Park,   Tel : 063-469-1884,
E-mail : psw@kunsan.ac.kr

19 1 (2006)
J. Fish Pathol., 19(1) 7 ~15 (2006)

7



8

1946; Cheung et al. 1981), 

trophont

tomont , tomont

dinospores

, 16 30 , 

10 60ppt (Paperna,

1984). Tomont 1 tomont

256 dinospores , dinospore

trophont (Brown & Hovasse,

1946). A. ocellatum trophont

(Lawler, 1980)

(Paperna, 1980; Noga et al., 1991)

, 

, 

, 

(Lawler, 1980). 

, , 

A. ocellatum

(Paperna et al., 1977; Lawler,

1980; Papernna, 1984; Sinderman, 1990; .

1998). 

(Mugil cephalus) Amylood-

inium spp.

.

20.5 (19.5 23.0 ), 

87.1 g (50.5 120 g) 18

. 

. 

5ppm 24

10

.

, 

Lugol ,

Diff-Quick solution 

. May-

Grunwald-Giemsa 2% silver nitrate

.

. 

. 10 

( 16 ) 4

20

.

2

.

Bouin 

5 

Mayer hematoxylin & eosin

(HE) Giemsa 

. 

10 Lugol

5 0.1% light green 

1 10

Lugol 5 . 

Park & Wakabayashi (1991)

iodine-glycerin (iodine:glycerine

= 1:9) . 



9

, 

.

, 23.5 24.0 . 

, 

.

, 

. 

(Fig. 1A) 

. 

, 

. 

18 2 2

Tricodina sp.

. 

Fig. 2

1 2 . , 

, 

. Lawler (1981) , , 

, , , 

, 

.

5ppm

24

, 

(Fig.

(Mugil cephalus) Amyloodinium sp. 

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 III; D. gill from the fish bathed in 5 ppm of cupric sulfate for 24 hr. Scale bar indicates 100 in A, and 50 in B to D. 
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Fig. 3. Trophonts of Amyloodinium sp. stained with May-Grunwald Giemsa (A), 2% silver nitrate (B) and Lugol solution
(C). Each bar represents 50 . 

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



Fig. 5. Microscopic photographs of the gill sections showing small to large size trophonts of Amyloodinium 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 ) 

11(Mugil cephalus) Amyloodinium sp. 

Fig. 4. Development of Amyloodinium sp. trophonts cultivated in filtered sterilized seawater at 20 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 .
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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 . 
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