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External Symptoms of Tiger Puffer, Takifugu rubripes
Infected with Scuticociliates and Distribution of the
Scuticociliates in the Skin, Gill and Blood Vessel
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This study investigated external symptoms, behavior characteristics and the distribution pattern of the
scuticociliates in the skin, gill and blood vessel of the tiger puffer, Takifugu rubripes, infected with scutic-
ociliates among tiger puffer cultured. The fish infected with scuticociliates did not show any external symp-
toms, such as change in body color or swimming behavior, in the early infection stage. However, they
showed congestion, erosion, and ulcer on the skin and fin at advanced stages. They showed a turning move-
ment, mainly stayed on the bottom, and swam with their mouths open at the surface of water. Some fish
showed a sundden swimming movement of zigzag type. The scuticociliates were ovoid in shape and 2040
@ in size. The scuticociliates had a contractile vesicle and a caudal cilium that ranged 10-12 ym, and repro-
duced by binary fission. Therefore the scuticociliates were identified as ciliated, belonging to class
Hymenostomatia, order Scuticociliatida in morphogenetic character. The gills infiltrated with scuticociliates
showed clubbed gill filament due to hypertrophy of gill lamella. Within the blood vessels, scuticociliates
were observed one to ten individuals, depending on diameter of the blood vessels. Some of the scuticocili-
ates were observed to have ingested erythrocytes.
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Fig. 1. External feature of the normal fish (A) and the fish
infected (B, C) with scuticociliates in the tiger puffer. Scale
bars indicate 5 cm.
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Fig. 2. Frequency of each region damaged in the tiger puffer infected with scuticociliates.
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Fig. 3. External features of scuticociliates. (A) Synthetic diagram of scuticociliate. (B) Scuticociliate stained with Schiff
reagent. (C-D) Live organisms in a wet preparation. (E) Scuticociliate stained with eosin. Ce: Caudal cilium, Cv: Contractile
vacuole, Pm: Paroral membrane. Scale bars indicate 10 gm.

Fig. 4. Mucous layer of the gill (A} and the skin (B) in tiger puffer infected with scuticociliates. Gf: Gill filament, M:

Mucous, S: Scuticoilliates.
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Fig. 5. Photomicrographs of infiltration process (A to C) of
scuticociliate by ciliary movement in mucous layer of the
tiger putfer. M: Mucous layer, S: Scuticociliate. Scale bars
indicate 15 um.
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Fig. 6. Cross section of the skin in the tiger puffer. (A) Pho-
tograph of the epithelial layer and connective tisssue. (B)
Photograph of scuticociliates infiltrated into epitheliat layer
and connective tissue. D: Dermis, E: Epidermis, M:
Mucous cell, MI: Muscle layer, S: Scuticociliates, Sc:
Scale. HE stain, Scale bars indicate 50 .
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Fig. 7. Cross section of the normal gill (A) and the gill infected (B, C, and D) with scuticociliates in the tiger puffer. (A) Gill
filament of the normal fish. HE stain. (B) Photograph of scuticociliates infiltrated between the cartilage and gill lamella. HE
stain. (C} Magnified photograph of (B). HE stain. (D) Magnified photograph of (B}. Azan stain. C: Cartilage, Gl: Gill lamella

M: Mucous cell, S: Scuticociliates. Scale bars indicate 100 m.
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Fig. 8. Cross section of the blood vessel infected with scuticociliates in the tiger puffer. (A) Photograph of scuticociliates infii-
trated into the capillary blood vessel. (B) Photograph of scuticociliates infiltrated into the blood vessel. Bv: Blood vessel, Cb:
Capillary blood vessel, L: Loose connective tissue, Mf: Muscle fiber, S: Scuticociliates. HE stain. Scale bars indicate 50 .
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