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Induction of Kuchijirosho in Yellowtail by Injection with
the Brain Homogenate of Affected Tiger Puffer
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ABSTRACT—The causative agent of kuchijirosho (snout ulcer disease), an infectious disease of
tiger puffer Takifugu rubripes, is filterable, detailed characteristics of the agent have not been
clear. Here, susceptibility of eight fish species against kuchijirosho was studied by injection with the
kuchijirosho agent. A hundred percent mortality with typical signs of kuchijirosho was observed in
tiger puffer, grass puffer T. niphobles, panther puffer T. pardalis and blue-spotted boxfish Ostracion
immaculatus, while no mortality occurred in Japanese parrotfish Oplegnathus fasciatus, largescale
blackfish Girella punctata and red seabream Pagrus major. Moreover, yellowtail Seriola
quinqueradiata was demonstrated to be susceptible to this disease, because cumulative mortalities
of 100% and 60% were recorded in young (average 12 g in body weight) and adult (average 530 g in
body weight) yellowtail, respectively. Affected young yellowtail exhibited convulsion with the curva-
ture of the spine (scoliosis), although no typical disease sign was observed in the dead adult yellow-
tail. In experimental infection with the brain homogenate of the dead adult yellowtail, scoliosis was
produced in young yellowtail.

Key words: kuchijirosho, Takifugu rubripes, Seriola quinqueradiata, kuchijirosho associated pro-
tein, snout ulcer disease, tiger puffer
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Table 1. Cumulative mortalities of tiger puffer and other fishes
by injection with the brain homogenate derived from
affected tiger puffer with kuchijirosho

Cumulative mortality

Fish n at 17th day Death started
after injection at

Tiger puffer 10 100% 9th da
Takifugu rubripes ° Y
Grass puffer

5 100% 14th da
T. niphobles Y
Panther puffer

2 100% 13th da
T. pardalis Y
Blue-spotted boxfish 5 100% 16th day
Ostracion immaculatus
Japanese parrotfish 5 0%
Oplegnathus fasciatus
Largescale blackfish 5 0%
Girella punctata
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Table 2. Cumulative mortalities of tiger puffer, red seabream
and yellowtail by injection with the brain homogenate
derived from affected tiger puffer with kuchijirosho

Cumulative mortality

Fish species (dead / total fish number)

Injected group Control group

Tiger puffer

10/10 0/10
Takifugu rubripes
Yellowtail _ 10/10 0/10
Seriola quinqueradiata
Red seabream 0/10 0/5

Pagrus major
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Fig. 1. Susceptibility of yellowtail Seriola quinqueradiata
against the causative agent of kuchijirosho. The
inoculums containing different doses of the
kuchijirosho agent were intramuscularly injected to
yellowtail with average body weights (BW) 530 g and
12g. A:yellowtail with BW 530 g, B: BW 12 g, C: BW
12 g, ®: injection dose of the agent was 10%° LDs,/0.1
mL/fish, O: 10%° LDs,/0.1mL/fish, M: 10"° LDs,/0.1 mL/
fish, 0: 10° LDso/0.1 mL/fish, &: HBSS (negative
control). The inoculum for experiment A and B was
made from affected tiger puffer brain, while the inocu-
lum for experiment C was made from affected yellow-
tail brain.
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Fig. 2. A photograph of experimentally infected yellowtail (BW 12 g) with the kuchijirosho agent. The affected yellowtail exhibited
strong convulsion and curvature of spine, but no typical signs of kuchijirosho in puffer fishes, including snout ulcer, were

observed in the affected yellowtail.
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Fig. 3. Detection of kuchijirosho associated proteins (KAPs)
from brain tissues of yellowtail, tiger puffer and red
seabream by western blot with serum of affected tiger
puffer with kuchijirosho. Lanes 1: affected tiger puffer,
Lane 2: affected yellowtail, Lane 3: apparently healthy
tiger puffer, Lane 4: apparently healthy yellowtail, Lane
5: apparently healthy red seabrem.

FEHE T ) DB 8 HUWIZEEKABEC L7z, 7Y
RINT KAPs 1239 A HUEADR TS S e o 1272
DEMEREESN, BIH ST 7 7 ORMBFEROBMEIZ LY
FhE, SETE L7270 ARk IS 351 B KAPs =73, ot
BRI LI D 2 2o 72 IO WL, BN Z W
LRNITERD o7z —H, BF< T A OB, S D
KAPs 25t S i724% (Fig. 3, Lane 5), ARFEERICB W
T~ TADPOAREICEZEEZ R E LD o7zb DD
Miyadai et al. (2001) (Z/NElD~ & A H3EE &S
THAHEZEZRELTVBEIEDND, WEEMFIZE-T
&, ¥F A B OFIEICKZE AR & 2RI T %454
THbo UUEDOIERENS, KAPSH T 77 DAL ST,
TR Y A FELRERR FARI RS M % 5 % fdl 123,
WD NI ETHDLEEZ BN,

X 73

b # o HfE - ok - mRAME (1986) D & M T
7 7 O PHE OGRS #E & e gk, fumiige, 21, 129-
130.

Inouye, K., K. Yoshikoshi, and |. Takami (1992): Isolation of
causative virus from cultured tiger puffer ( Takifugu
rubripes) affected by Kuchijirosho (snout ulcer disease).
Fish Pathol., 27, 97—-102.

Laemmli, U. K. (1970): Cleavage of structural proteins during
the assembly of the head of bacteriophage T4. Nature,
227, 680—-685.



TEIEICH 95 7)) D& 39

Miyadai, T., S. Kitamura, H. Uwaoku and D. Tahara (2001):
Experimental infection of several fish species with the caus-
ative agent of kuchijirosho (snout ulcer disease) derived
from the tiger puffer Takifugu rubripes. Dis. Aquat. Org.,
47, 193-199.

Miyadai, T., E, Hashimoto, K. Hoshimoto, T. Watari, M. Ohtani
and D. Tahara (2004): Partial purification of Kuchijirosho
causative agent by sodium iotalamate density gradient
centrifugation.  Fish Pathology, 39, 213—-214.

N RS - E IR - R (1985) ¢ b T 7 ZOOEHED
BRI SERORETE. SURIEZE, 20, 475-479.

AR HE - R IRRD - S - K F (2007a) ¢ TEERE
eiif i ™ T 7 7 IME & V72 EAE R 5 Vo8 7 B ok

. fmiige, 42, 29-34.

AR HE - PEEEE - K AF (2007b) 1 b T 7 ZTTEHEICH
T 5 GBI EOR A, FIRIIE, 42, 67-69.

Towbin, H., T. Staehelin and J. Gordon (1979) : Electrophoretic
transfer of protein from polyacrylamide gels to nitrocellulose
sheets: procedure and some applications. Proc. Natl.
Acad. Sci. USA, 6, 4350—4354.

P - BRAHLR - IR - A= - BEBE
(1985) : & b 57 770> “LIFHE" H RIS B 95 BT
FIPTHL. AUENE%E, 20, 495-500.

AV - W al e - =k - RARHS
(1986) @ #fiti + 7 7 7 OLTEE DI ERARR RO AL, fuoiw
WFge, 21, 101-104.



