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Heterobothrium Infection of Tiger puffer, Takifugu rubripes Cul-
tured in Ponds on Land

Sung-Woo Park' and Gi-Chun Park
Department of Aquatic life Medicine, Kunsan National University, Kunsan, 573-701, Korea

Diseased tiger puffer (Takifugu rubripes) showed anorexia and severe anemia in the gills. In wet mount
preparations Heterobothrium sp. with 4 sets of clamps on the opisthohaptor attached to the gill filaments of
the diseased fish. From the drum-shaped filter for filtration of the culturing water and the sediment of aquar-
ium held the diseased fish in the laboratory, their eggs forming long strings through connection of the bipo-
lar filaments could be easily collected. The parasites with 4 pairs of clamps on the opisthohaptor were 2.38
mm in length and 0.71 mm in width, but had no isthmus which was separated the opisthohapor from the
body proper. The parasites could be easily distinguished from Heterobothrium tetrodonis and H. okamotoi
in the absence of distinct isthmus, and resembled H. yamagutii described from the gills of Takifugu xan-
thopterus in Japan.

Their eggs were yellowish spindle in shape and 180-200 x 5-6 m in size, which were pointed at both
ends. The eggs were linked to adjacent egg shells like a string of beads by the filaments. Onchomiracidia,
ciliated larvae spawned from the eggs were 133 um (120-146 m) x 75 um (68-80 m) in size. The length of
the ciliates was 12 ;m in the anterior part of the larvae and 14 ;m in the posterior part.

Round or leaf-shaped young parasites attached on the secondary gill lamellae. There was a tendency that
most of round smaller parasites without an opisthohaptor were found in the middle part of the gill lamellae
while leaf-shaped larger ones with a opisthohaptor attached on the distal part of the gill filaments. Each
clamp of mature parasites grasped one secondary gill filament which resulted in bending of the filaments
and hyperplasia of the epithelium and mucous cells.

In the branchial cavity around the pseudobranch, mature parasites grasped the adjacent ones by means of
the clamps, and the epithelia of the branchial cavity around the parasites showed severe irregular hyperpla-
sia and erosion with strongly PAS-positive mucous cells.

Key words: Tiger puffer, Takifugu rubripes, Heterobothrium, Histopathology.

ApALE = 2] A8l = o] F72] 7] Al #t} (Ogawa & Inouye, 1997; Chigasaki et al.,
Aol 7 sh= Zlo 2 dH A dom T Fell  2000). obrlel 78Sl = Al (5-75)
A= Heterobothrium okamotoi®] 7Y%l 7P & ob4 w|sek 2Aejo]il (Ogawa & Inouye,
3 7F AlzFsith (Ogawa & Inouye, 1997a). ©]  1997a, 1997b), A<+ 18l o7hv] 57 <] UH
7V Dol A 73} 3AZ1FY Fof] SEo] 07 247K} (Ogawa & Inouye, 1997b, 1997¢).
Lesle] oprtmle] 7)ol RAEE thy st oprbnl AR olFd FAle FILEYV
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(opisthohaptor) ol Sli= 423¢] T}°t7] (haptor or
clamp) ¢} 37 27]¢} o] HANHEE A4 Sk=
- (isthmus) & 224 el Al sled 7148 5]
Hr} (Ogawa, 2002). 312 =2 W A< o
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(Okamoto, 1963). o= o] 2 ARE-H+= 2 AF
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i o] AlEelthal HASIATE JEE Eol=
WO Z A AA oo QlFzidele] A
AL R ERIgE A A E kel e
2 93 & (Wang eral, 1997) 38 & U = 2
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74} o] 289 FOR Ak
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=40
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I:g

2

Hol= 2004 39 6Y A& IF] s
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+ Fig. 13 22 =518 2] dEz=E o Hste] A
TEATIAL AN, AFSA o] ERCl = B

Fig. 1. A drum-shaped filter used for filtration of the culturing water (left) and many foams floating on the water surface of

the pond where the disease occurred.
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Fig. 2. Gill of the diseased tiger puffer (Takifigu rubripes)
cut off the operculum.
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o]tk &7 2}7] (opisthohaptor)ell= 4432] w}

°}7] (clamp)& 7FAAL AATE TH 7o A
HHL o} &1 27 Aol Fo] F2 AA H9I<l
FHE (isthmus) = ZA) 814 &Ekth =42 Zo)
= 238 mm, 57F FEe] A2 0.71 mm $ALE
71+ 088 mm x 0.88 mm ¥e}r]e] 272 0.25
mA T B 7P A oA = SA 9] Hol+=
320 mm FZHEEC] AFE> 0.67 m 2=
1.10 mm X 0.92 mm 3}}7]19] 7]+ 0.2 mmS3A]
T A v e 291 49 S27]9] FHo] 7t
& Fekek

Holg &gk Al = W IdER Y
Folgell HAXE = i
= o> Fig. 49} 7o) Uk
Wk I FEe Al
o] EAE 715 AR YAY HF-oll YA S
Edo] gl A% ATk e 73> 180-200
um, T2 5-6 mO = H7Fe] F RIS 5
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Fig. 3. Heterobothrium sp. attached to the gill filaments of the diseased tiger puffer. Note characteristic 4 pairs of clamps on
the both sides of the opisthohaptor. A, wet mount; B, AFA fixation, alum carmine stain. Bars indicate 1 mm.
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Flg 4. Eggs of Heterobothrium sp. taken from the sediment of an aquarium for acclimatization of diseased tiger puffer (A)
and the drum-shaped filter in the culturing pond (B). Note the egg shape and threads used for linkage to adjacent egg shells

and attachment to fish or other objects. Wet mount.

Fig. 5. Oncomiracidium of Heterobothrium sp. mounted in
a drop of Lugol's iodine solution. Bar indicates 50 m.
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Fig. 6. Microphotographs of gill of tiger puffer (Takifiigu rubripes) infected with Heterobothrium. A, young parasites
attached on the middle or distal parts of the secondary gill lamellae with a clamp; B, young parasites attached to the distal
parts of the secondary gill lamellae with two clamps; C, a mature parasite attached to folded secondary gill lamellae; D. a
mature parasite on the gill with each calm grasping one secondary lamella; E, gill filaments showing mild epithelial hyper-
plasia and vacant capillaries in absence of the parasite; F, two young parasites between gill filaments showing hyperplasia of
the epithelium and mucous cells. A to E, HE; F, PAS. Bars indicate 50 ;m.

3R] RAFE Aeld, 17he] wepr) 1
E28)3 Sith (Fig. 6. B-D).

EE QU 23 A o) mAE
ulo] gl Al PEEs
o EoIRT) (i, 6.C, B). 341 48

whEh 23) A o] RO ® KA} QX5 WA
AZIREA SA 8] 7= AXA DA 51z 9
WE A HE AgeIUck bl Mo 3
Al Ao optulel 71ERE Neo-
heterobothrium hirame (Anshary & Ogawa, 2001)
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Fig. 7. A, four mature parasites around the pharenhgeal wall of pseudobranch; B, high magnification of A showing each par-
asite grasping the adjacent parasites by means of the clamps; C, severe irregular hyperplasia and erosion of the epidermis; D,
strongly PAS-positive mucous cells in the epithelia of the operculum. A-C, HE; D, PAS. Bars indicate 200 ymin A to C, and

100 yminD.
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At} (Fig. 7. A, B). A7} &3
pharengeal wall> 7357 2} FAME7} F2 =L

Hhe- Ueplle HelMEs} thtow B
i} (Fig. 7D).

Mol olrbule] e AES] 24 o] v g
ol Bata of7hu] el There] o] %4
o] Q= 2 oprhv] TS| o] 24
3 N AL Z7hel W g WA 7k ek A
gtk e tho® FulEt He S oprhv)
7k obd olrhu] 74 WA S] Agwl AlEZAA 5o
B AR /WEe) AFE Ak 9
Wolalige] Ugkor ofAxu, olfel %
9 A1 FHe Pk 202 Azwol Ak

Ogawa (1991) = A5l 7]A38}+= Hetero-
bothriume] "E] & 1976 2] A]oFg]
Bychowsky 7} &8l & 24t el 913 5 (Tuki-

hugu alboplumbes) 3t Z5+ Vel HolF (Tuk-
ifugu sp.)llA fEelsl] FelE 7l=sial S
Heterobothrium bychowskyi S H. tetrodonis 2 7|
Hek s s TE 18] Aol ostH Hof
Foll 714 8= Heterobothrium ©] 71 3-9= &
F7F obztmleolw, &5 (T pardalis)ol Al H.
tetrodonis, AF=E-2] AN7Fel A H. okamotoi 7}, 7}
& (T. xanthopters) N~ H. yamaguchi <} H. shi-
nagawais +2lsle] FAC] FEE WSt
At} o|E =l H. tetrodonis (H. bychowskyi) <}
H. okamotoi= 7Vl 71 -5 71X ¥, H.
yamaguchi 2} H. shinagawai= H57} §ich &
H. yamaguchi= $-31217] ¢} 52717 g <l H.
shinagawai ¢ =8 < AThaL siATE & A+
oA gRlgh FA= JH-7F )L, = S )7t
tHE ?1 Zlo] Uo] 2] AFHA 7|4 8oL
e 2 FRE 33U S2717F 7P il A
S EA 07 3= H. omkamotoi 9= 3] =}

th A AFAE2 oFF] A e] 1%
2 Fes 549 gRle] sk =

ol7
Ul ok xFEe] olrtulel] 7S U= Het-

¢

o2

=

-
+~

i
tor

Fig. 8. Four species of Heterobothrium found on the gill of puffer species. A, Heterobothirum tetrodonis; B, H. okamotoi; C,
H. yamagutii; D, H. shinagawai. Bars indicate 3 mm in A and B, 2 mm in C and D. (Adapted from Ogawa, 1981)
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