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A Postembryonic Study on the Morphological and Growth Pattern
of the Lateral Line System in the Pufferfish Takifugu obscurus
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Abstract: By using light and scanning electron microscopy unique characteristics in the morphology histology
and growth patterns of the lateral line system was observed in the Pufferfish Takifugu obscures. The lateral line
system of T. obscurus is consisted of the main lines and accessory lines (and accessory neuromasts). The former
includes supraorbital infraorbital postotic mandibular preopercular and supratemporal lines on the head
and dorsal and ventral trunk lines on the body. The later includes rostral accessory infraorbital accessory
mandibular accessory posteriodorsal mandibular accessory and posterodoral supraorbital accessory lines and
ventral supratemporal accessory dorsal supratemporal accessory posterior preopercular accessory trunk
accessory and caudal accessory neuromasts. There are over one thousand neuromasts the mechanoreceptive
organs in the lateral line system of T. obscures. They are uniquely located at the top of the individual tubercle
and distribute in the superficial grooves which are arranged according to the above topographic line patterns.

Each of the neuromast consists of sensory hair cells supporting cells and surrounded by mental cells. Sensory
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hair cells stay in circular at the centre of the neuromast. Each of them has one kinocilium and dozens of
stereocilia on the top. Even though there is no real canal system in the T. obscurus the patterns of the line
distribution and the growth of neuromasts that indicate that the lateral line system in the T. obscurus still have
two mechanoreceptive systems such as in other teleoste fishes. The neuromasts in the main lines may be
homologues of the canal neuromasts and the neuromasts in the accessory lateral line and accessory neuromasts
may be the real superficial neuromasts.
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1. =100 wm; 2. =200 pm; 3.
=100 wm; 4. 3 d =5 pum; 5. 3 ¢
=5 pm; 6. =5 pm; 7. 1 a =
5 wm; 8. 2 b =5 pmo

Explanation of Plate II

1. Scanning electron micrograph showing the accessory line of a Takifugu obscurus bar =100 pm; 2. Scanning electron micrograph showing
the main lateral line and an accessory neuromast of a T. obscurus bar =200 wm; 3. Scanning electron micrograph showing the main lateral
line of a T. obscurus bar =100 pm; 4. Enlargement of the d in “3” showing the central circle zone of sensory cells bar =5 pm; 5.
Enlargement of the ¢ in “3” showing the immature neuromast from the main lateral line bar =5 wm; 6. Scanning electron micrograph
showing the neuromast from the main lateral line of a T. obscurus without the tubercle bar =5 pumj; 7. Enlargement of the “a”in “1” bar
=5 pm; 8. Enlargement of the “b”in “2” without the cilia bar=35 pm.

Ci: ;a: s b: ;e: ;d: o
Ci: Microvilli extension out of the apex of the neuromast sending by sensory cell; a: Accessory neuromast; b: The degenerate accessory

neuromast; c- The immature main neuromast; d: The mature main neuromast.

m
1. ;2. ;3.

; 6. . =50 pm.
Explanation of Plate III
1. Light micrograph showing the neuromast from supraorbital line of a larval Takifugu obscurus without tubercle prominence; 2. Light
micrograph showing the neuromast from supraorbital line of a larval T. obscurus with tubercle prominence; 3. Light micrograph showing the
neuromast from dorsal trunk line of a larval T. obscurus without tubercle prominence; 4. Light micrograph showing the neuromast from dorsal
trunk line of a larval T. obscurus with tubercle prominence; 5. Light micrograph showing the neuromast under the epidermis of a T.

obscurus; 6. Light micrograph showing the mature accessory neuromast of a T. obscurus. Bar =50 pm.

sz o oul > m: °

s:Sensory cell; u:Supporting cell; m:Mantle cell.
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1. (9.55£0.09)cm(n =15) :A. B. C. ;2.

;3. ;4. o =1.0 mm.
1. The distribution of lateral system in Takifugu obscurus: A. Dorsal body view B. Ventral body view C. Lateral body view; 2. Head
lateral view of a T. obscurus showing the distribution of lateral line system; 3. Head dorsal view of a T. obscurus showing the distribution of

lateral line system; 4. Head ventral view of a T. obscurus showing the distribution of lateral line system. Bar=1.0 mm.

SOL: ; 10L: ; MDL: ; PRL: ; POL: ; STL: ; TRL: ; VIRL: ; MDaal:
; 10al: ; MDdan: ; TRan: ; ROal: ; SOpal:
; STvan: ; STdan: ; PRpan: ; CAan: o

SOL: Supraorbital line; TOL:Infraorbital line; MDL:Mandibular line; PRL:Preopercular line; POL: Postotic line; STL:Supratemporal line;
TRL: Dorsal trunk line; VTRL: Ventral trunk line; MDaal: Mandibular accessory line; I0al: Infraorbital accessory line; MDdan:
Posterodorsal mandibular accessory neuromasts; TRan: Trunk accessory neuromasts; ROal: Rostral accessory line; SOpal: Posterodoral
supraorbital accessory line; STvan: Ventral supratemporal accessory neuromasts; STdan: Dorsal supratemporal accessory neuromasts;

PRpan: Posterior preopercular accessory neuromast; CAan: Caudal accessory neuromasts.
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