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Studies on Amyotrophia of Japanese Black Abalone,
Nordotis discus discus

Toshio NAKATSUGAWA

Abstract

Seed-production of abalones for stock enhancement had started in the 1970’s in Japan. The outbreak of mass mortalities due
to a disease of Japanese black abalone Nordotis discus discus has been reported in several hatcheries since 1980’s.  The disease called
amyotrophia was studied from the standpoints of epidemiology (Chapter I}, etiology (Chapter II), and prevention (Chapter III).

The results were summarized as follows.

Chapter 1. Epidemiology

Section 1. Qutbreak of mass mortalities of Japanese black abalone

In Japan outbreaks of mass mortalities due to a disease in Japanese black abalone have been reported in 14 prefectural
hatcheries out of 22 hatcheries where abalone seed production was conducted. The first outbreak was reported in 1977 from
Kanagawa Prefecture, and the number of cases increased after 1981. The average survival rates of juveniles in the hatcheries
where the disease occurred was 51.8%. The mass mortalities were reported to occur from April to August, especially from May to
June, when the water temperature ranged from 16°C to 25°C. The disease tended to cease when the water temperature reached
95°C or higher.

Mass mortalities broke out not only in black abalone but also in madaka-awabi Nordotis madaka and ezo-awabi Nordotis discus
hannai. The signs of the disease were decline of appetite and attachment activity of abalones, and moribund abalones showed

atrophy of foot muscle, some of them having incisions on the front margin of the shells.

Chapter II. Etiology

Section 1. Histopathological study

A mass mortality due to the above-mentioned disease occurred in juvenile black abalones in Kyoto in 1985, and diseased
samples were submitted to a histopathological study. Many abnormal cell masses, spherical or oval, were observed in the nerve
trunk and peripheral nerve tissues in the foot muscle in diseased abalones in progressed stages. But such cell masses were not
observed in normal juvenile abalones. These abnormal cell masses seemed to be a tumor. Any candidate of etiological agents

were not detected by microscopy in/around abnormal cell masses of diseased juvenile abalones.

Section 2. Infectious nature of the disease

In order to investigate infectious nature of the disease, an infection experiment was made by exposing uninfected juvenile
abalones to a 0.22 um-filtrate of diseased abalone homogenates or to the drain water of an aquarium containing diseased abalones.

The juvenile abalones exposed to the filtrate died on and after 30th day post-challenge. The survival rate of this group was
26% on 71th day. The abalones exposed to the drain water started to die after 40th day, and the survival rate was 75% on 71th
day. Abnormal cell masses similar to those observed in naturally diseased abalones were formed in these artificially infected
abalones. Negative control groups of juvenile abalones were not infected, showing no histopathological changes. These results
suggest that the disease is infectious and the causative agent is filtrable. This disease was designated as amyotrophia of Japanese

black abalone, because the most prominent sign of diseased juvenile abalones was atrophy of foot muscle.

Sections 3 and 4. Characteristics of the causative agent

The duration of infectivity of the causative agent in sea water was examined by experimental infection. A filtrate (0.45 ym)
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of diseased abalone homogenate was added to sterile sea water and submitted to infection experiments after storage at 10°C, 18°C
or 25°C for 5, 10 or 20 days. As a result, the infectivity of the agent was lost in 5 days at 25°C or 20 days at 18°C, but maintained
for at least 20 days at 10°C. This result supported the fact that the disease ceased at 25°C or higher.

The causative agent was susceptible to acid (pH 3.0) and heating (50°C, 30 min.), but not to ether.

Section 5. Susceptible size of black abalone

Amyotrophia usually broke out in juvenile black abalone (0*-year old), especially in juvenile just after detached from a spat
feeder plate with cultured diatom. In order to know susceptible size of the host to the agent of amyotrophia, the relation between
age of abalone and susceptibility was examined by artificial infection experiments with 0%, 1% and 2+-year old black abalones.
As a result, abalones of all ages (0", 1% and 2% year old) were apparently infected by intramuscular injection with filtered
homogenate of diseased abalones. Younger abalones (0+ and l+-year old) were also infected by water borne challenge, but 2+
year-old was not infected by water borne method. These results indicated that the susceptibility of black abalone to the causative

agent decreased with age, or growth of black abalone.

Sections 6~8. Isolation of causative agent using primary abalone hemocyte culture

Isolation trials of the causative agent were made by using primary cell culture of Japanese black abalone hemocytes. The
filtrates of diseased abalone homogenate were inoculated to abalone hemocyte culture. After 7~9 days of incubation, the
inoculated primary cell culture formed flocked cell masses and detached from the bottom of culture flask. The some cytopathic
effect (CPE) was observed in the flask which was inoculated with the filtrate and IUdR (5-iododeoxyuridine).

Virus-like particles (diameter : about 120 nm) were observed in the CPE-showing hemocyte culture by electron-microscopy.
These virus-like particles seemed to be formed by budding, being absent in the nuclei or in the cytoplasm of cells.

The fitrates of diseased abalone homogenate from Kanagawa, Fukuoka and Shimane Prefectures and Nagasaki City also
produced CPE in hemocyte primary cultures after 7~ 12 days of incubation, and some virus-like particles (diameter : about 120

nm) were observed in these CPE-showing hemocytes.

Sections 9 and 10. Virulence of purified virus-like particles

The medium of the CPE-showing hemocyte culture was centrifuged and purified virus-like particles were inoculated into
healthy abalone juveniles. However, the disease condition was not produced by the inoculation with purified virus.

In a separate experiment, the diseased abalone homogenate was directly purified by ultra-centrifugation, and virus-like
particles (diameter : about 150~200 nm) were observed in a band formed by the centrifugation. The pathogenicity of the
purified particles was demonstrated by intramuscular injection, producing 80% mortality of juvenile abalones and the
characteristic histopathological changes in 6 individuals out of 9.

These results seemed to indicate that the causative agent is a virus with diameter of 120~200 nm. But the pathogenicity of
the virus purified from infected cell culture was not proved positively, and virus-like particles (diameter: 150~200 nm) were also
observed in apparently healthy juvenile abalones in the control group. Thus the causative virus of amyotrophia cannot be

decided.

Chapter III.  Prevention

Sections 1~3. Inactivation of the agent by physical and chemical treatments

Susceptibility to physical and chemical treatments of the causative agent was examined by a bio-assay where juvenile
abalones were exposed to the treated or non-treated filtrate of diseased abalone. The agent was inactivated by treatments with
chlorine 500 ppm for 5 min, 50 ppm for 10 min, iodine 50 ppm for 10 min, or 70% ethanol for 10 min. The agent was not
susceptible to heat treatment by 35°C for 1 min, butinactivated at 70°C for 1 min. It was susceptible to ultra-violet irradiation of

4.0X 10 pW-sec/cm®.

Sections 4 and 6. The infection route of amyotrophia

The possibility of horizontal and vertical transmission of the disease was assessed in order to elucidate the route of infection.
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Juvenile abalones were succumbed to the disease by horizontal exposure to drain water from a tank containing 2 year-old abalones
surviving from amyotrophia or by cohabitation with a brood stock.
On the other hand, vertical transmission was thought to happen, because washing fertilized eggs lowered the incidence of

amyotrophia among juvenile abalones. Additional investigations are required to establish effective disinfection of fertilized eggs.

Section 5. Heat treatment of affected abalones
Naturally diseased juvenile abalones were divided into two groups. Water temperature of a tank containing one group was
raised from 19°C up to 26°C in 1 day, and water temperature in the other tank (control group) was left intact. Survival rate of

experimental group was 57%, significantly different from that (41%) of control group.

Chapter IV. Discussion

The infectious diseases and parasites of oysters and other molluscan shellfish were shortly reviewed. Some detailed studies
on viral diseases of oysters and other shellfish have been taken, but diseases of abalones had scarcely been studied in the world.
Only recently one viral disease, namely retro-like virus disease, was reported from ezo-awabi in China in 1997.

The mass mortalities of Japanese black abalone have been confirmed to be due to amyotrophia, an infectious disease caused
by a filtrable agent, in the present study. One virus, 120 nm or 120~200 nm in diameter, was suspected as the causative agent of

the disease, however, determination of the true causative agent has been left for the future studies.
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Table 1. Number of abalone seeds produced in Table 2. Number of abalone seeds released in Japan
hatcheries in Japan from 1980 to 1996 from 1980 to 1996
Year  Black Ezo Madaka Megai Total Year  Black Ezo Madaka Megai Total
1980 8,593 7,537 196 96 16,422* 1980 4,786 5,437 197 98 10,518*
1981 8,515 9,223 73 335 18,146 1981 6,138 5,611 56 269 12,074
1982 7,681 11,219 31 337 19,268 1982 5,005 6,908 63 278 12,254
1983 10,911 14,764 518 26,193 1983 6,018 11,888 5 423 18,334
1984 12,650 14,860 1,588 29,098 1984 5,747 11,189 1,447 18,383
1985 9254 14,985 17 2,384 96,640 1985 6,075 10,668 36 1,943 18,722
1986 11,225 15,398 54 3,018 29,695 1986 6,941 11,269 12 2,219 20,441
1987 11,849 15,932 40 2,950 30,771 1987 7,235 12,604 35 2,276 22,150
1988 10,139 16,034 2,366 28,539 1988 6,050 12,465 1,795 20,310
1989 11,501 17,022 2661 31,184 1989 7,195 12,890 2,400 92,415
1990 9,999 17,077 2,087 99,093 1990 5988 14,863 2,035 92,886
1991 9,652 17,816 332 2,316 30,116 1991 7,162 16,607 2,070 25,839
1992 9,389 17,944 189 1,803 29,325 1992 6,525 18,416 199 1,725 26,865
1993 7,514 17,980 324 2,345 28,163 1993 5,774 15,603 270 2,215 23,862
1994 7,525 19,486 15 3,342 30,368 1994 4,630 16,549 35 1,864 23,078
1995 16,839 18,908 1 5,031 40,779 1995 5,365 16,367 3,203 24,935
1996 8,334 18,501 5 4,103 30,943 1996 6,976 16,334 1 3,653 26,964

Black : Nordotis discus discus, Ezo: Nordotis discus hannai,
Madaka : Nordotis madaka, Megai: Nordotis gigantea.
* % 10° individuals
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* % 10% individuals.
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1984
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Changes in catch of abalones in Japan from 1960 to 1996.
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Table 3. First records on mass mortalities of
Japanese black abalone in hatcheries in

various prefectures of Japan

Year Prefecture
1977 (Showa 52) Kanagawa
1978 (Showa 53) Shimane
1979 (Showa 54) Aichi, Wakayama
1981 (Showa 56) Shizuoka, Fukui
1982 (Showa 57) Tokushima, Tottori, Mie
1983 (Showa 58) Niigata, Kagoshima
1984 (Showa 59) Kyoto, Fukuoka
1985 (Showa 60) Ehime
1986 (Showa 61) Miyazaki, Yamaguchi
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Table 4. Outbreak of mass mortalities and survival
rate of Japanese black abalone in hatcheries

Year Prefecture Outbreak Survival rate
1978 Shimane 61 %
1979 Shimane June—~July 56.1%
1980 Shimane May~June 7% %
1981  Shimane April~June 32 %
Shizuoka May~ August 18 %
1982  Fukui 71.5%
Shimane 8 %
Mie 50 %
Tokushima 71 %
1983  Tottori 60.4%
Tokushima  April~June 50 %
Kagoshima  June~August 80 %
1984  Niigata 51%, 56%
Fukui 59.9%
Kyoto May~ June 33 %
Tottori 69.8%
Shimane April~July 5.7%
Mie May—~ August 32.8%
Shizuoka April~August 55 %
Tokushima 60 %
Kagoshima 66.6%
1985 Niigata April ~August 3.9%
Kyoto May~ June 24 %
Tottori 83.9%
Shimane May ~ June 40 %
Mie 59.8%
Shizuoka April ~August 7%
Wakayama  April~May 40 %
Miyazaki June~ 39 %
1986 Niigata May ~August 54 %
Fukui May~June 57.4%
Kyoto May~ June 60 %
Tottori 88.1%
Shimane May ~ June 415%
Yamaguchi  May~July 28.9%
Mie 23.5%
Shizuoka April~ 54 %
Tokushima 59 %
Ehime May~ August 24.4%
1987 Niigata June~ August 69.5%
Fukui 47.4%
Kyoto April ~July 70 %

Tottori 95.0%
Yamaguchi  May~ June 58.2%
Mie 70.4%
Tokushima  ~June 66.7%
Ehime May~ 31 %
1988 Niigata June~ July 73.2%
Fukui 53.0%
Shimane 20.6%
Yamaguchi  April~ June 36.6%
Tokushima 76.7%
Ehime May ~ August 39 %
Mivyazaki 15.7%
1989 Kyoto April~ July 51.3%
Yamaguchi ~ May~September 3.8%
Mie 54.5%, 87.4%
Tokushima 60 %
Ehime April~July 47.1%
1990 Kyoto 41 %
Mie 21.5%, 47.6%
Tokushima 67.7%
Ehime April ~July 45 %
Kagoshima  May~ 29.3%
1991 Kyoto April~July 58.5%
Mie 35.3%
Tokushima 63 %
Ehime May~ August 30.7%
Kagoshima  May~ 23.2%
1992  Fukui 76.7%
Kyoto 77 %
Yamaguchi May~ 57.2%
Mie 48.5%
Tokushima 69 %
Ehime May~ 5.8%
Kagoshima  May~ 55.2%
1993  Fukui July~September 70.7%
Kyoto 43 %
Tokushima  April~August 50 %
Kagoshima  May~ 61 %
1994 Fukui June~September 51.7%
Tokushima  April~July 88 %
Kagoshima 66.4%
1995  Fukui 68.6%
Mie 28.0%
Tokushima  April~July 71 %
1996 Mie 36.6%
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Fig. 2. Changes in average number of dead juvenile

abalones per a day and water temperature.
AN: average number of dead juvenile aba-
lones per a day. WT : water temperature.
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Fig. 3.

Appearance of a diseased juvenile abalone
(Nordotis discus discus). Bar: 2.5 mm.
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Fig. 4. Close appearance of the edge of shell in a

diseased juvenile abalone. Bar: | mm.
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Abnorm
the nerve trunks of foot muscle of a diseased
juvenile abalone (Nordotis discus discus) (C).
Bar: 0.2 mm.
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al cell masses (arrows) observed in

Fig. 5.

R %

G
Fig..6. Abnormal cell masses (arrows) observed in

the gill of a diseased juvenile abalone (B).

Bar: 0.2 mm.

A large mass of abnormal cells (arrow head)
observed in the mantle of a diseased juvenile

abalone (B).

Fig. 7.

Bar: 0.5 mm.
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Fig. 8. Normal nerve trunks in foot muscle of a
healthy juvenile abalone (A). Bar: 1 mm.

-

Abnormal cell masses (arrows) in the peri-

Fig. 9.
pheral nerve infiltrating into the foot muscle
(C). Bar: 0.5 mm.
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Fig. 11.

Changes in survival rate of infected abalones
and water temperature during experimental
period. 1, Control; 2, Exposed to a 0.22
pm-filtrate of diseased abalone homogenate
at the start of the experiment; 3, Exposed to
the drain water from a tank containing
diseased abalones for 24 h on the 10th day
after the start of the experiment (arrow).
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Fig. 12.

Section of the foot muscle of a naturally

diseased juvenile abalone, showing multiple
cell masses formed in the foot muscle. H.

& E. stain. Bar: 0.5 mm.
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Fig. 13.

Fig. 14

Fig. 15

13-15. Sections of the foot muscle of an

artificially infected abalone in the 2nd
group, showing cell masses in the foot
muscle and other parts. 13: 29 days after
challenge. One cell mass (arrow head) was
seen in the foot muscle. H. & E. stain.
Bar: 0.25 mm. 14: 57 days after challenge.
14 cell masses were seen in the section of
foot muscle and the snout muscle. H. & E.
stain. Bar: 0.5mm. 15: 71 days after
challenge. 2 cell masses (arrow head) were
seen in the section of the foot muscle. H. &
E. stain. Bar: 0.5 mm.
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Fig. 16b
Higher magnification of cell masses. H. &

E. stain. Bar: 0.05mm. a:
formed cell mass shown by an arrow head in
Fig. 12. b: artificially formed cell mass
shown by an arrow head in Fig. 14.
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TORFEL. FREICBY S 3 RXDWEROEFHM
i, #hEFihs, 10BLU08ME L,
A E

AEEO#E  &FXEI >y, SFERETHREFEShTY
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RIC B BIREDZEI D 572,
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Table 5. Survival rate and histopathological changes in juvenile abalones infected by
exposure to the causative agent of amyotrophia stored at different tempera-
tures

1
Storage Survival rate*? Histopathological changes
Temp. (C) Period (days) (%) No. positive*”/No. examined
5 4 4/5
10 10 4 5/5
20 20 15 /15
5 4 4/5
18 10 36 7/8
20 100 0/5
5 100 0/5
25 10 100 0/3
20 100 0/3
Negative control** 100 0/5
Positive control*’ 4 5/5

*! Filtrates (0.45 pem) of homogenized diseased abalones suspended in sea water were

kept at three different temperatures for three different periods of time.
juvenile abalones were used in each test group.
histopathological changes of amyotrophia was judged as positive.
immersed in sea water without filtrate of homogenized diseased abalones.

** Twenty-five
** Individual abalone showing typical
** Abalones were
** Abalones

were immersed in sea water containing fresh filtrate of homogenized diseased abalones.
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%, T—7IVESEEDS L UBREEE) oW TRE L,

s S UHE
HEARE

WBRES N 7RERR CRENARE - FRSNEE L2077
CHEE300MH GRE 12.241.9 mm) % BLRBICH L7,
WEHEORAR

—8Q°C T0HMWHERFEIN TV HARERHHR
BAKER 18 g |2 E PBS (=) 66mL %ML TERL,
W5 BE (10,960 X g, 10°C, 304°F) L7z Bonit
B2 02um DAY TLryT74 V7 —TiEBEL, 4mnL
DWHE*H 7, BT 12mL 6mLXx2), 14mL (7mL
X2) BLU18mL (9mLX2) ? 3 7 )— FIHiT7z,

DB Z .

IN$REE T pH3.0 ICHE L Z-RAE#K 90mL %7
15°C ICRFELTHBE, TRIZEE 6 mL 2 ¥ L TR
1%, BEABBELENFS 15°C ITEFL, 3EREICED
HL, I NKEIES M)y 2@ THR Lz, FHE R
FHEZK 900 mL @M L, WEWE L7z, HHIRUERE L
T, WEH#EK 90 mL 2B 6 mL % ihn L CRAE,
15°C 123 eI L, WMok 900 mL IZFEMLA-d @
v,

@I -FIERHE

WA MEK 30 mL IR 9mL 2 b2 CRME, Y+
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Fig. 17.

experimental period.

VI —F v GREESRK, FJE) lomL 2%ML, BRL
T 4CIRIF LR A L, ISREMRIZERIDELT,
BERONTY) LY VI F NI —F N ERE LR,
BEHEK 950 mL (2L, WEHEE L7, HEREHE
LCid, #E#EK 30 mL 12 9 mL %02 CTRAME,
4°C [ZISEF BT R/S7 ) v 27§, EE K 950 mL i
L7z D% R,

ORTEHE
WEHEK 90mL % F® 50°C IZEFLTHE, il 7mL
EMAZT, BHELLRAS 50°C T30 BERF L2, 3091
{2 15°C OB HEK 900 mL \2HI R, HEHWE L7z, R
YR & LTI, B K 90 mL V2 7 mL #NA T,
15°C 12304 B E %, A MK 900 mL {ZHML 2% D
FHEW,

KBhHE

HEOHHELZEK0ET2HY, RO (1K), @
(3K) BLU® (5KX) DOEBBHI OIS L IR
(FRFN2, 4 BLU6K) 2200MREL ..

EHH %

AEBREIE0A B & LA, SEHBPOKRE, Fig 17
WRT LI, 17°C 5 26°C T LR L7, RIENLE
LR RIS XBIECREERE S s vy —E LT
7oH8H T (36X36X23 cm) AN, FNFNBL DTS
AF v 7K (50X37X21cm) IZPRAF L7-, KAMITIE
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Changes in survival rate of infected abalones and water temperature during
1, Exposed to a filtrate of diseased abalone homogenate

which was treated with pH 3.0 for 3 hours; 2, Exposed to the same filtrate as 1
without pH treatment; 3, Exposed to a filtrate treated with ether; 4, Exposed
to the same filtrate as 3 without ether treatment; 5, Exposed to a filtrate
treated with heat at 50°C for 30minutes; 6, Exposd to the same filtrate as 5

without heat treatment.
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Table 6. Survival rate and histophathological changes in juvenile abalones
infected with filtrates of diseased abalone homogenate treated with
pH, ether or heat

Survival rate Histophathological changes

Group No. (%) No. positive/No. examined
. 1 (pH 3.0) 98 0/4
No. 2 (control) 42 6/7
No. 3 (ether) 28 5/6
No. 4 (control) 28 777
No. 5 (50°C) 100 0/3
No. 6 (control) 62 5/7

No. 1: Exposed to a filtrate of diseased abalone homogenate which was treated

with pH 3.0 for 3 hours.
pH treatment.
hours.

No. 5: Exposed to a filtrate treated by heat at 50°C for 30 minutes.

No. 2: Exposed to the same filtrate as No. 1 without
No. 3: Exposed to a filtrate treated with ether at 4°C for 18
No. 4: Exposed to the same filtrate as No. 3 without ether treatment.

No. 6:

Exposed to the same filtrate as No. 5 without heat treatment.

WKE 5 ~ 6 H/HRTEBHEKREE L. RERHH D
2~ 3 HIC | KRR & B e AT o 720 BRHRO T 7
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¥ AKTHEE LRSI T A L L b, KRR
BIZRES - FECHOBE R B L 7oo BB TR
TORBRX TH 3EOEKRR ¢ RBABBREI M L 72, M
ELZRPORHEIR ST 74 YOREFERL, H&
ERGBERL, REOHMNLREOHFRFHET AL
LD, BEORTEHE L.

& g

BEHEBRIC B BEREORLE, KEOELEE LIS
Fig. 17 1T, REMBBEHET Table 6 12”7,
ORSR 1t

pH 3.0 T 3 FFREE L 7- BRI CBUE L/ I X T
BHOETIEALRT, BB I AKIFEC LD
AT, ZORTERITRERALN LD o7, BUHEOE
B TR LA 2 X (WMERRK) T, BUB40B#IAEE
BAETL, 38HBICIMTENPETLTC Y 2 vy —hb
B+ B RAESMEL, 468 RICETLED . UEE
§9 - SECCHATRH L7124, 608D HEFRERRT LR 2
D, 2MEAER L7, REHE S ORSE, LTH 4 AEIC
DWTORMBABEE T, TXTUIIHENA L, RER
HTIRED 3MEEOK 2 BEIC QIREHNR SN, 1 EE
RO LW o7,
Q@I —FIIESH

T— TV BRI CBEE L7 3 X T, W¥34H#%

WKz v S oOBEERFHIRL, 37A%ICEIEC AN
ANz, BEAET L, LEIECTH RN LAY, 6307
idmA L, 1485049 Lz, SREB A0 TA 3 #
B2, TNCUIRENA LN, RTEOERA 3EED
M2 EEIZSREN D o 7255 1 EEFICEED LNkdhs
7oo APRBED 4 XTIE, WEIOHBLEEAIMET L
41HIRIFEC Ligoo 7o, LIIETTASARE L7225, s9R%LL
Medmd L, 1MEPER L7, ABREBEF 0T 4 EE

i, TNTUIRESA SR, RBRTEO 3HEEIZLR
BN LN,
CHLTEM

50°C, 3047 BMLEEEE R B CHUE L7z 5 X Ci s BR
EICESS - BT RS ALNY, BREERKFTH-
770 RTEEOEFRE 3 EMAICIIBERAD LN EHh o7,
ATHRECED 6 X Tid, BUE40H HLUREBEIYMET L, 44H
BT Lk 7z, URIEC I3 21 U725, 60H RLUESE
ERC L%, SHEDER L2, SREMBT0REIEH
4ERICIE, TRNTHENALR, BRTEO 3 EEROH
LERIC S IRENH - 7225 2EEICEBED LN o
725
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S OBRERBE T, BEOEMERY HV/ B
BRI L2 EASERR SN, SOFKRICLY, HHEER
BEREORE LR £ X0 % & %47 2 &H5T
EDLEMA DN, F7:, HERSEOSES & MERIC,
BBLOHBFNOERT Lo R REEERICB TS
REDHBEDOBET, BREOKLTHET S 2 EASFET
HET ERBRATEL,
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IhITOALEBREAEBRTIZ, KB 23~25°C 12 LA
T AT HBEITE DT A EEAHR L 0205, &
BIOFRERT b BEOH B AR, SXIZBIT AN
SEL, BREEOFERAE IR -HKL,

SEER L -HBOEED,S, TN EBESRDLEG
EWIEOREAE, B (pHS.0) CRZEHEFH D, #
(50°C, 305-H) ZHEHARETH BN, T—FIVITIHERE
AW EASRE iz, HL, BHESA-BEEREHY
BT R, BREREHW-HBTHE0, BE
L7z% v BEOEMIZ L) BENICERADORE )T
FRES L W) L9 2P ZEIlBGETE LV,

EHHE FEBIMIMORET

BEMAE L, 707 VO AES X OPREROE
BIIBOWT, ERI»OHBHROMATRET D Z EATKER
FTHY, 0FATCORENEFTHE, ZhETITRL
T ANBBEERBRTOER > SHEREOME I L Tw
bo LnL, BIE TEERK, OPTELHIC, B
JIHBBICFIENE L0 R vbirtid s { (LH
5, 1989), 7O T I VIIBITABREHY 4 X% b5 HRE
BHELTBLENHLEELL, £2C, 04H, 14
BBIP2EE AV TABRERBRTY, 2077V
DR & AERRAIT T DR & ORIRICO W TRES
L7

ME B L UFHE
ey =|

fRBE SRR CHEARE, BRSNEgE LR 7aTY
YOoEH CEH®RE 6.4mm) 6218, 14EE (FHBRE

Table 7.

34.1mm) 5B L2 FH (CPHRE 47.2mm) 458 %
JCHERER I L 7,
BEHORE

—80°C THI21 7 A MBS HEBRTF SN TV ARBEER
59 - JETCH OKARER 2.8 g WIHH B 28 mL ML T
BRL, ELOH (990X%g, 5°C, 105/8) Lz, Boh
7 EEF 045 um DX T LY T4 LT —TEBL, 25
mL OFEHEF EILL 72,

WEFHE

0FEHOMIMEIIHEX, % L C30fEIdRMyEX s L
7oo WEX T, M 2mL M LA#EK 100 mL 1260
SRRIE L7z, BHWIBX T, HRE K 100 mL 2
607 RYIRTE T DA% M L 7,

VERB L2 EHIE, AT OMHEX, BEXBLY
Rt X 0 3 KIZHiT 7z, SR T, <420y
DR A ERERAOEEMATRIEN L, 1EERI
& 50 puL §°0, 24FEHICIE 100 uL T OM5E L7z, BIEKX
Tid, ¥ 8 mL # &N L7 K 400 mL (26073-RI#2E L
7ro BEMEATEEX T, #ER % #EK 400 mL (2605 M2 &
T AL L7,

FAEAHE

HEHEE36HEE L, ZoBICHETFAER 11°C
M5 29°C ~EH L7,

HEFHEOHRBISEEIZ I0L A2 FHI2AEL
WAKTEHE L, BIEBT I ASLNVIHEET I X ¥
EHLTCE 27,

BEOHFEOHTE
HLEH L WEEFRSASNHEIIZ, BHI0%HHE

Survival rate and histopathological changes in abalones infected by

immersion or intramuscular injection with filtrate of diseased abalones

Survival rate

Histopathological changes

Age group (%) No. positive/No. examined
0" Immersion 46.9 8/8

Control 100 0/3
17 Immersion 86.7 4/5

IM injection 53.3 3/4

Control 100 0/3
2" Immersion 100 0/3

IM injection 53.3 3/4

Control 100 0/3

Immersion : abalones were immersed in sea water containing filtrate (0.45 um) of

homogenized diseased abalones for 60 minutes.
abalones were injected with filtrate by a microsyringe.

Intramuscular (IM) injection :
Control : abalones were

immersed in sea water without filtrate for 60 minutes.

7077 COBEMEIZMT LA
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ZENniz,
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SR L BAREY 07 7 EHAOESS - JECHE A
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6 HMREEOHAHA

BRI - Pk (1995) B X OBEILS (1997) i3, BHEMHE
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MRS LT b, £2T, COBEAESEIILT
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mL oM ZAAS, B, &2 CTHOW-EESEREM L 2,
E-RDF 5§54 (¥ : FAWEIZHRMEA) 12 FBS (Fetal
bovine serum: GIBCO) #20% {2 L, &% NaCl 8%
F1ABICREL-DOTH b, BEEMIE, 200G, 5%
KRR ABEE Lz, MAAK2HE, 5H%E, 12HES
L UI9H BB OBEHF 24TV, 26HF T THEL,

@#EE R O

2077 OB bshEMR L R 2 LT4TED
HEREROBEHE X R L. $%b D5, Lebovitz's L-15
Bty (GIBCO; BLF L-15 L BEED), Media 199 (GIBCO;
EVF M-199 & B&5E), Amphibian Culture Medium (GIBCO;;
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THED, 4mL DEKELDIITTITAFy 7 RLEICA
h, #LoEE (110Xg, 15°G, 50°8) L7z, REICREE
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Wy AEEE Lz, HEAAA | BEBL U7 BRICEBO
BHET, 0BT TEHELL,
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WO DFEMEIR LT Lz, B3R E LTIt 10% FBS
Rz L-15 ¥ d v 7o, R NaCl 5133 % &
L, aFGF it 100 ng/mL, EGF i3 | uL/mL O&I&THH
Iz 720 YLEWHE L L T Antibiotic-Antimycotic ligiud
(GIBCO) #% 10 uL/mL iFML 7,

AL BEOVY— A —INE L2 077 ¥ Olbshd %9
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W7ze 5ml OHEKE & HICELEIC AR, Lo (110
Xg, 15°C, 550M) L7o EEEHET, HEICHRERK

7077 COMEREICHET A0

5mL #MATELOEEL, EEYETLREGEEREESY 400
Totze PhitE, hHEIZ0.25% 1) 73 V% 5mL #M
L, 15°C T 1 BEfEM S8, EODBER, hiEICR®
HE# 1.5mL X C, BEMEHEELSE, By
FAYITRIToI, E5T, 10.5mL O/ EINZ T,
247 L7 L— FDZY 2 W2 1.5mL FOMZAA,
Begdehid 20°C T 1 BRFEY RIBEE L7z, HAAR2
OfIcEmTE|HL, 208% T CEE L,

@oO7IEMY L0 iEE

a7 7R bihEix, Ik L S, BRAFET
ELH0THEHRCS, b LOARELFHT ETRE
MEFAFETEDMBOEFSEFITH L, 70T T EFRHED
BRICELAZARANRSE, £OM) Y/ S@ANFBET S
EDH STEY, Zom) vsvFHATAIEEERL,
BT TSR, ERAMTREBEKDRAIZL HBE
HELTBWARR 07O ERAYHA L, KA
RETHICT VI VEETIHE L -8, EROKEAED
FROLBICE AR A AR AR, BHT A %%
TIAF v AFA FTRILL, HRARE X L-15
B, MBICOWTRETRY) TIHCHERLA, 4
YT L= FOZY L VICEH & L RIS v
N% ImL ¥OMZAAR, BESEMT 18°C, 5 BIRE
HAREE L, BHOFHFEETIHEAAATOAHE T TH
BL7,

BEESLUEE
@®ryO7 7RO EE

X AR 2 HRICEMOEHRT 1TV, REHEREL,
BERASEKTICESE L cMRoFEY % L, Fig. 18
BEUFig 19 1 RT LD, 8% 3 0B ICEEmICES
L7-fifadsAni/z2s, 5SAEIKE - Tz HEL
TWRNE EA% 5 70, B ITEHEERICHE LD
DRT A —INRIC R 572 b OPBE I NI, HZAAI2A
BOBETI, EEMBREDHA L, 19HBIZEFRERS
N kol

Nacanuma ef al. (1994) 23jE L2 & DI, BERHEK
micEET L7077 CORMEERROMR I EETE
B LR TES, LaL, EEEHITELTHL
B, HEHECTHBEENFIRML TR A0,
Nacanuma ef al. (1994) OFALEZ% D, oM
BFEEY, A VARSI BIRETI b 5 7,

@ EREMOIRE
HEZAA ] ARICHEMTEH LFEYESREL T, B
MROAERLBELLD, 4 EOFHOWFREHOH



Fig. 19
Primary cell culture (3 days incubation)
of black

Figs. 18, 19.
derived f{rom
Bars: 0.1 mm.

larvae abalone.

FIZBOTOHESMRI ALK, BEMROXE F0OHK
1%, L-15, ACM, M-199 3 & " E-RDF DJE Iz 4 7 <
ole WAAKIORHIZE, L15 At s Eoshz
SELZY 2V CRESHRSALRE 27, L
L, L-15 507 2 U CHHROEHEIIRD bh iz h -
776

Nacanuma et ol. (1994) 13, B L&A HREMR % L-15
FHIZLVERLTE D, SEORBTY, 4 BOEHD
T L-15 2R b SVnEEMREThH -2 L b, L-
15 # BARM 2 EEREM 35288 L, 7, bFGF
ZRML T L EESHROBBEIRD N7, L
BT, WMOMFERF OEMzBETHLENH L LE R
Lo,

GBS E F O FI%HR
QEHEOMBATF 2INZ 7z L15 B2 AAZ 2 B

Fig. 20

Fig. 21
Primary cell cultures (1 day incubation)
of abalone hemocytes in the modified L-15

Figs. 20, 21.

medium at 18°C, 5% CO,. Bars: 0.1 mm.
BACEEW (BWRRT 202 /o850 2 EH L, BEd
OB *ITo7, 72 VEHIZEEOESHEI RS 51
7248 (AL, ROt s FRE), k)Mo
ITHERE T A LD oz, T2, AEOBBL &L IIESEHR
B L, AALIBRUBEHREAGhE (5
77 L722%5T, aFGF & EGF @ 2 OBHE T Oum
HRIIBD O o7z,

@yaF77I7EMmMY > IxDIEE

MLz AA 1 B#EIZIE, Figs. 20 BL2A1 DL I, M
TR S EARORT IS HHESE LT, MmERH
LIEE LR T i d, B4 IR0 Ab iz
A, ATE AL TB Y, MBESEFERICBRE L
FCEE LT, Figs. 22 BLXUBIIRLAELI IS,
L Z A6 B1RICH FXEROBEMBIALNIZLOD
AHOBEE & b IEEMREERD L, RN

REFEL Y > ¥ —FERIC 55 20004
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ot MARRSAEICE, R L CRSBER»S
FUBE L 7R DM AT L7 (Figs. 24 B L U'25), #E

Fig. 25
Figs. 24, 25. Primary cell cultures (48 days incuba-
tion) of abalone hemocytes, showing increase
of detached sperical cells. Bars: 0.05 mm.

Fig. 22

ZABT0A BRI KIS OIS EERFAL L CHRIBEL 726
PEn X5z, zur7y YomEMdmEirxeshn
HTWHDD, 2R Ev ) BN EKEE AR OM%
BHEENUEETH S Z LW 5 /- (Nacar e al., 1998),
L7285 ¢, COMmEBMBOMNAEEY AW, HERE
BERAEOFHEDO TR D W TRET 22 2 L L
B, M)y NOREEREHOME TIE, Nacanuma et
al. (1994) OFE# T, L-15 512 FBS #10% 2%
L, A NaCl EE#1.8%12FT 52 L & L, MERMRE
DIEFEIIBVT D EGF &5\ i3 aFGF ORIIEIE E* 2
Dol DT, SILENnI & & Uiz, SBHEBIZELT
S DEBYITHD, ZORBFHERE, LITFSE L-15 #it
Fig. 23 Y45,

Figs. 22, 2}’). Primary cell cultures (26 days im:l.lba- Leibovitz’s L-15 (GIBCO) 175 mL

tion) of abalone hemocytes in the modified

L-15. Bars: 0.1 mm. FBS (GIBCO) 20 mL
A —Z b L= M&HE (GIBCO) 2mL
feliRER S (GIBCO) 2 mL
MEEA ML T rw Al 20 mg
TrEYrF T L 10 mg
TYERTILUB 50 pg
7.5% NaHCOs3 1 mL
NaCl 2g
pH 7.6~7.8

ETHY MERADIEE £ AV T OMERERREO S5

su Ty MK O MRS ES TR THo 2 &M
. 5, COPREELTHOCHERERRNEDOSHE*1T-
Fig. 24 72

7077 ¥ OMERECHET A%



ME S IUEE
m >/ xOiEE

MR CHEMAERE, Bl SN BELRIUTTE5E
Hast Lo WESE 7L I — VECTHMIEEL, X
ZCELSYEL, BHTAM) 8 EE ST AF v I R
FA P TEEIICRR L 720 B2 L-15 ¥ Tl AR
L, X<RME, 247 2L — bDIOY 2 VIZET 2V
LY ImL 2HRAAT, FBESEMEE 200C, 5 %IREEN
AR E L7,

7, AEAFRLA-KAR o7y EEE»SMY) %%
FEL, 10f520%E L-15 SEHICREMS 4, 250mL &
W7 7 ATITHRAAT, BEEEMHL 200C Th -7
BRI ORR

27 Al —80°C THERT L TBWHiBHIERRE
§5H601H (CEHHE 10.1mm) OHKE 4 42, WHl
PBS (—) 16 mL ®#JMA CTHERMR L, w008 (15,780X¥g,
4°C, 3057M) L7ze EEF 08um DAY TL Y74
F—TEAL, EE 12.5mL 287/, BHEICHLR2VIE
WL 0.5 mL ¥ 25E L —80°C T EMRFEL 2,
BERRAROERE RREBE

2 HRAEMEZ L2M) Y/ SOEES L - DI B4 T 2
Wiz, AR LAZERERE 1 v V) 104l 308
L7z 2% 2 Wz iRl & LCHE PBS (—) »AE
L, B4 47 o VIZIRERET, 20°C, 5 %REES
ARETEOT IRy AU, BVBEMEET2 ~3 HIZ
EREREEELL,

1 B w82 figE LEEY 7 A3 TR, L-15
B & Bk, v o AEEBE W (HBSS, BK) TS
REICRIR L 72U 100 £l F3ERE L, 20°C T304
BE Lo, HE, F L-15 i imz, 20°C THEEL
700 EEMEAFRE & L-C HBSS 100 uL %888 L ¢, MEEICHE
#lLl, £/, HOEXY S A TICEERERB LD
HBSS % #:4E%, DNA 74 L X DOBREHEER & L THS
Np5-F3—FFFF3 7)Yy (IUdR) % #KIEE 50 ug/
mL &5 5 XTI L7E L-15 853 T 1 o A 52
L, B8T#HEL,

EEMROE FIENREE

EVEEHEAE 7 ROEE 7 7 X 2 B L UBRENEO
SR, 2.25%%F 7 ANLTIVTFE R-2% V5 —
LT IVFEe Fa&tr 0.075M B39 L— FgEH (pH
7.5) AMA, 4°C TIEEMY » sHlaz EE L7-%
H#E7IRIEEPS TN - R A< TR+ HES
#, BSOS (3,000Xg 4°C, 54 & bR T E
YL L7z BURS NZ7HIRE % 1.5 % &R 7 4 0 — A TR

L, 1 %A R3ITALEET4°C, 905HEEELA, ¥
J=VBLITTUEL s F Y NICIOEARL, TRFY
s (SAfEESE) ICB# L7, 9 60nm OBEY R L1
ok, BT S oV B LUTEESACHA L, 80kV OEE
TEBRETEMSE (A3, H-600A) % HWTEHEL,

& g

247 TILT L — b TORERZBHE

ArdERE L - MERHIRE 13, SEREA SRR E O —H VI HEHESE IR
WHELTES LT, BRERrEEHRIHEFEaL
oEhG, BT 2V TEE S OMBIEEILLTT FY
OERIZEBEL, 7 oI VEE?SHINAREIZ R D058
BEI N (Fig. 26), BHENEBOY VT, —HOM
RAERBAL L Ty = VEE D SHET 2 BEBEB s

Fig. 26. Cytopathic effects (CPE) in the primary cell
culture of abalone hemocytes induced by
filtered homogenate from diseased abalone
(10 days after inoculation of the homoge-

nate). Bar: 0.l mm.

Fig. 27.

Control primary cell culture of abalone
hemocytes inoculated with PBS (—) (10
days after inoculation of PBS). Bar: 0.1

mim.

TR iR > ¥ —TF5EEC 55 20004F
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(Fig. 27)o LA L, ZDHABOFZA L & b ITH AR
v 2 IVTH, B LTT Ry oFERICIBE T 5 M)
mu, 17EBICIEES D oM ERAL LR
BEL, 30BBICIIZITRHOMAI S LR E L 7o —F,
HHEEY 2 VR KB O Y 2 VTSR H B
A L7228, 30RBE T CICIIBERISIEES N 2o
A
IUdR % FML7-38H 7 5 X 2 TOEEREHRE

B ER R R L IUR /RIS T L7 7 20
T, B L AMSICHOREIL, BEHEIBESN
7z, —7, HBSS # ¥ L TUR #fmLic7 7 X
ITH, 0L HELRR SN 57,
EEMBEOETEMBHE

BUHEH v B L C7 HEOEE Y 9 22 Cl, kit

Electron micrograph of virus-like particles
(arrow heads) in the CPE showing hemocyte
primary culture inoculated with the filtrate
of diseased abalone homogenate. Bar: 500
nm.

Fig. 28.

Fig. 29. Electron micrograph of virus-like particles in
budding stage (arrow heads). Bar: 500 nm.

707 Y OREREICET AR

Fig. 30. Electron micrograph of virus-like particles
(arrow heads) in the hemocyte primary
Bar: 500 nm.

culture.

MR, HMREORRAL, BEAEIBESIWRYZ, Jh
5 OREFEME OB FHEMEBRE ST Fig. 28 IIRT, HE
HuE OBIE S N MERAMAL T, BEEH 120 nm OZXEY
AV 2T L F O HIFEBR (Fig. 29) DB sh/-as, 18
Tt B OMBE ClEREORFIIBESh e d o7z, 2O
4 VAR T M c o AfEE L (Fig. 30), MAB X
CHIBBMNIZIEERO bk h oo FISICHIE R I8
BENY A VAR T IBEREER L TN THS
N7z (Nakatsucawa ef al., 1999),

1 £

4], 5B OBEPER Y EE L mERUEE T ER
#7~9 B BLURIC, MROREL, HEANEIBES
n, BEGBXTHZEOL) ZELRIILASALNE
Motzo E5IT, TALOALNEREY 2 VOLEEE,
OMEBMAERICER L 2L 25, 7 AEE, 5RO
AL, MSEHEISBEESNL, LA oT, JOREMR
MR OXRAL, WEHBEIHATEZEEZ LN, Ihb
DOEA IR (CPE) TH 5 LM S hiz,

LB, TORIAKOERYIT-/2EZ A, CPE (28
T MR 5 OB E I T2 0T {, 10FF
3BITRM® CPE 252 fLH OMMAIEE TR I NS ITA
Ehrol, TOZ W, BEEY AN A MR
B L CPE KT B 50D, 74 VAR FOEERIT
PO PRnIEETRBELTWALHIIEbRS,

EREWFHAEL TUIR MBS THEELA 75 2
Tid CPE HEIEE SN, HBSS %48 L C IUdR RN #
TEELAL 77 AT THBESINE» 7220 b, BH
L7z CPE 7% IUdR O#FH W2 L 5 b D Tids ¢, TUAR IZ
L OHESNLZVWI AN RIZEBELDTHL I ENHEL»



A WA

CPE % 2 L - @A EMEKMI O EFEBSEEAET,
EEH 120nm O A VAR FOBEI NN, ZoY
4V ABRFIBEA B X CHBEERIC BV THF IR
Bahd, HFEIZL> THTIERENS LI T
FotTwih, T/, EEEO LT, —f&KIZ DNA 1L A
OWRAEHR L SN b IUIR 12X »T CPE OEHE+[AE
ENZVI L, KYANAODEREZ L ETEEL KR
4 FTH5, Opranpy et al. (1981) 2, KEIZ BT
YA ITAE ) HA Mya arenaria DFRFICEELTL b
By A VARBELTWAY, SEMmEMAEREY VT
FEESNIZTANVRE, FRUTWAE LS ICBbNA,
PDED XS, HEBEORERIL, 07 7 DM
REEZIZEREL, CPE 3R ¢ 2 &% 57, ¥/, CPE
P ELHREZRERICTA VAR FOBESR, 0
AIWVABBIEDRE Y 4 VA TH LA REEITRIE S 7,

FE8HY MREI/OT7IERADY S DREEGKD S

TARF RS v 4~ CHEARE, PHBERFO O
77 EHERICRAE L ERERE A SR L 2 BRI
TiE, 7077 CMERAARET CPE OREBHISTEHE S
N, TA NIRRT HARDOh 5l £2T, MBREOKR
PO VEH L - ERE T b FED CPE S8BT 50, £
LT CPE #HMIL TRIEED 7 1 )V ARKF I HERTZ 5
S pERE L7,

MEE LUHE
i) > IxOiEE
IMOBEGEcfifgsh, TERFLEEY > Y — TRk
FLTWARK 77 7YEE GEE 104.0mm) #E
L, 10mL %R0l L7, 0% L-15 BN ClofE &I
HRL X R, 50mL B 7 92312 5mL § 24
RINATE, BEREMT 20°C, 5 YREET RiEEL L, 4
RaBetEts 3 OMIRIsEE L7,
VLR DR
1992440 6 19974E 12 A4}, WA/ EEL L & —,
mREEEEEEY Y ¥ —, BRERBREL Y S BN
FIFTEEA%EL Y 5 — (BRETCIIRETOY > 7L
i, OB MK E S ERS OBRIL IR M) 2ot EFIT
EBOsa 7T I EREHEDP S, FNENLTOFIATER
W AR L2, F72, BAFNEORE OBRERS #
B,
« MIZINBEERE 19974 5 AIZEM B —20°C CT#ik =
N, —80°C THHMRAE LTd o 7m BARIERHOBIK
WeHZE,OET L, &K 5.4 1K PBS (—) *

MATHSHERICHRL, B, H0508 (15,780X
& 4°C, 2057[) ok, EEEIRIL, 0.45um O A
YTV YT AN TR L, BoNiBEE, B
HERITHET B T —80°C THEMBRFE LS. F77, HA
5K 10% BRI <) YK TEE LT, HEMESE
=N A

WEABERE 19974 4 B IZEM % —HB —80°C T
BT L THo -HRBIERA %, —20°C Tk,
—80°C THESHAEMRFEL TV, HEL2SET L
BRARER 20 g ICHEH PBS (=) 40mL %N THERL
HLGHOR, FEFRNLCEREBRTAE L,
7z, BEBIRE 5 R B S IiE L 7,
BARBLIERE 19934 5 HIZHRME BB » S R&EHR % 13
3L, —80°C TAFMIILBHBRFL CH--HARE
FER A 2 L 7o BRKEE 10 g WA PBS (=) 40 mL
I0Z, EREE L 77, 5 B0 SKASEE % FEA
KRt L7z,

FEHERE 19924 6 AICRMBHBR D S RER T
L, —80°C TH S FMBERFEL Th-> - HREIE
A EFER L 72, B 2g ZH PBS (—) 8mL %
miz, BEMEmr AR L,

THSHFEESRE  1996%F 3 A IZIR#M %, —80°C T I14EM
WHRT LCH o CHARIERRE 2 ital L7, AR
4.9g (ZJEH PBS (—) 20mL #MMZ, BEREETHK
L7ze &8, TOERBEEIHEHREICERLTYA
Z &, BRIOREMABBIE THABRATH -7,
PR SN ERETRIE, DT LT —80°C I BAR
L, LELSHBELTHER L.,
ERHEROERE S AT

A EGBOEE 7 S A0 2 RIS, AR L-SERER
* S0ul TOEMBL, BENEE LCHE PBS (—-) %
FEHE L 72, 40H MR w6 L, MR %4875
METBRE L7,

REEM) /O EFIEMBEER

EVEREE 7 RIS 2RDERE T IR ION 1RO
75 A OKEME Y, §i L EASEOTETEEL, T
SRfSEEIER I L7,

BRESLUES
B PESS R OBV A B L g7 s ATl H
HAFERAOEVEREE 7 5 2 0 LA, #E7~128
FE»SMB ORI, HEHEE TS CPE FERES S
@775, PBS (—) #BELA75 23 Tid4e{ CPE
AN otz,
SHFIROMBEEMEIICL Y, CPE 2 L7-HEZEMR

THBRF ML v ¥ —BFFERRSC 55 20004F
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DETEMERECE, W25 TS (Figs. 28, 29,
30) &AED, BEER 120 nm DI A N AR THTA
eI (A

FRHEMGHEICH LS EoRA (RIGTLA) 1211,
W I EMRE IR L RESBRE s v, Bl (B
&) i, RIBEHoREICEW T RBEBBREDR
RREDFEE SN TE D, MBECEMEROREIHL
AR T N TAEDBKE L HW T & 7,

L7985 T, MEEORIERKEOBERIERTY, Bl
FOIRH & [FMIZ CPE OERIHERTE, A—&EZ2S
NI AN ZABRTBRODP 70T, SHEOKRIZ
FHRBET A REAROTE IR CRE S h, BEMIZED
SHNTzT AN IR A DARFEDE R 7 A VA TH A THEM
H—EE{ k7,

FEOH AMBEEE FRORFRYE

BRAEVREY 2 07 7 CMIRAMAEEICHEEL
CPE »ZIR3 4, #oEFHErREHERL, ETHE
HMBEBE T A NARRN T AR L LT, The@EH#
BITERE L (HEREYBHTEINE, o7 1V 3
FHERYANVATHEZ LTI ENE LD EEL
7o T, HBHERFEOs 07 VRIS T 5K
FEUERETAZE & L,

MEE L UHE
HEMR

PRBERERR CRESEAE, BRINRELs 07 7 KR
60 (R 11.0£1.5mm) % BERBRICHL 70 BB,
ARERBASENICHE B & A~ OHh SEEIGEA 210K
ZOWTREMABRE ST, FECBRLTVW RN L
FRERE L 7o,

K& FROEEEER

HIET TESHET fEEs TV YIRHS S DFEREDS
Bty THWALFIL, RERFERRD S OHERTFERE
Whk, 2077 EOMBRMAERICHEEL T, CPE ¥ 5%

Table 8.
purified virus

WaE70, B LETRIL, #2058 (4,000Xg 4°C,
20571) D%, LEL AR (80,000, 4°C, 20
) 2h), BonrzikiEs PBS (—) G s, B
IR & 20~35~50%-ST & # (100 mM NaCl, 20 mM
Tris-HCl pH 7.5) T EGEERTEEARICER L, #&.0
S (80,000Xg, 4°C, 1005°[) % 4To 7%, 20~35%
BB & U35~50% M igkE S /- R 23R L 72 Kbk
% PBS (—) TIORKCHR L, FHEBE LD (150,000
Xg, 4°C, 1BR) QM L, PBS (—) IIH%E
S8/, HEREO—WEaTId  h— R R
FT2% )Y IRTUBIZEN AT 4 THRELTE
BEEFIEMBECHE L,
WgHE

FREHER 22080 s B, BEMEMIRK, BT
KB LUHMBREREEE 35~50%8 : #hT2L9H
20~35% BTk T A VAN T PERE SN2 72D T,
35~50% B DA % BRI L7 BEXE L, BB
WEREERE L, BMBX TR, #E PBS (—) 10uL %
<A ru) Y TRBHRAIES Lz, BENEKT
i, FEREWMER 0L PEEL, MERNELEEE
XCid, BEEHEE L2 BE (35~50%/8) 10 uL %A%k
NS5 N DA
B HE
BAFOEAE R, FREBIECRRE S V5 - &
LT Z-#s T (24X38%X25em) 12 AN, FhEFh
Blik D75 2F v 7K (50X37X21 cm) (ZIRE L 72,
SEHREIZ0AME L, Btk 18°C [ShRFE L
BB AK T HAKES ~ 6 [OE/EHTRLZ. L2L, B
RO BRI L ) BB HBITIME Y ik L, LIREIEE
RAKIRE L7-7c®, REERTEIZE 22.5°C I TERL
7oo BEMIMP 2~ 3 B 1 EAERR TV, HlRO7
T YRS S5 272,
BEODHENHATE
FAEMEFORBRE L RBETROERRAIL, 1

Survival rate and histopathological changes in juvenile abalones infected with

Group

Survival rate

Histopathological changes
No. positive/No. examined

Negative control
Positive control

Injected with purified virus

0/10
9/10
0/ 10

Negative control: abalones were injected with PBS (—).
inoculated with filtered homogenate of diseased abalones.

Positive control : abalones were
Injected with purified virus:

abalones were inoculated with purified virus cultured in the primary hemocyte culture.
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FR10% PR L= 1) Y KTEE L, HEEREEIIHL
7oo BB LARDSBEIEST/Z7 74 YR EER
L, H&E§ B TR L, PEOHMNL2REDEELH
BYLIEIL), BRORLTHEL,

RS LUER

IEARHR R R LB OB T EMEREE TR, 20~35% M
MBI Y AV ARRR T A LN Ao 72 35—50% AR
BHIWE, SBIC Figs. 28, 29 B LUV 30 IR T 7 £V AR
FERED, BEEY 120nm O 7 4 )V AR T2 E 2 A
SHEH LT,

BBERBOERE (ERE) bIUREABERZEOREY
Table 8 {27,

R M ERIX 35 & OCHLRG SRR I T, HAR P
Y - R AEZ , AEREFIZI00% TH - 72, FEM
BESICH L 210 OEREIIIRERA S R h o
7=

P MEXTEEX Tld, BESTHRICIRTE BT Y, DIEE
§9, SECCHABEML, MRSICIEAE EITS e, R
BI4S% TH -7z REMBBRITM L -RBFA BB X
DH¥TEEOLEFRR 5 6, sH0EOR 9 B TEAAE S
LIREDA SR, I8 HEREIRIC & B A8 B35
=Y (WAS

—, WHBBBOREL LN D LI, HEREE
FEOER RS RG-S, HEREEEEOR
FEMIIHRE CE L olze Ldis T, 707 7 CMERM
RomftEgEcoiEcs, ETEMBERECHESN
7o EAEH 120 nm DR 1V 2 EER T O R 1% 13 #E T
29, INPEEYANVATHLEDHERIIEBON LD -
72 (NARATSUGAWA ¢f al., 1999), FEIZd B~k 5z, B
BCRONS7 AV ZARERLTZ in vitro T b BGHEAME <
FBEBIEICL - CTOFEBFEI ALV EITRENT
Wb, L7zdioC, SROBEEBROEELD 5T, BE
BN AN ABKFHFERECTIE2VERETLI LD
BELGH ), SHEFIKMAYERILENSHD LEZ LR
72

REDEREBREOREFEMEORE

707 7 CMERAAEEE CHMRTE S N7 A4V AR
FOREHIIERT LI TE LD o7, €I T, HEE
IR R T 2 & 2 5 T B R AE RS B O BRI
WaESRHS, BRI ANVAERETLIZEE L, Thb
B, FHHOBEZEREAREL, HAEETICT AR
B VO RRA L/ LT, - OMBERRICREESY S
LMEIDERTAIEE LI

105

MEE LUHE

HE R

MR R CHEMEE, BRI 0T T VREE 0ER
30M8 (%E 20.5%1.9mm) B L7,
EREE DR

TR E L ¥y - CRE LA RERRKE (E5H -
FICH) RREEAE Lo, Bt SBMEIHREIETL, 4 fF
EO®RE PBS (—) RMLTKkEH LAeIORY) b
> (KINEMATICA: PCUIl) TE®: L 7. ®.L5 8
(15,780X g, 4°C, 3077M) D1, EEZIRILLEREE
L, —80°C THEMRFE L7
EREERRDAR

HRAT SN BRRLREE, fE TEH MR
e FIEORREM ) CiliNs, AEREETE QRS
L DIBHRHUBRL L, RNEREEEESS~50% MRk v B
PR E Lz, T ORMEEE O ¥ % E 8% E T B
FCHEE L, BEEH 150~200nm DOFRIE Y 4 IV AR F
DIFAERFANHER L2, 28, HEEE0~35% 85
DVTHBREE® T 7275, F0X3 24V AT
BB SN2 o7,
HWEAE

SR B L 10fE 2 3 EIH T, BHRERX, BisiEx
BLUHMBHEESEER S L, BUMNEBX TR, HE
PBS (=) 10uL AR OBERFHAPIIv S 70 ¥
TCEH LA, BHMBR T, EBRE % 0.45 um DA
YTV T4 Ny —THEBL, B 104l TIER L,
MBHRERX TR, ETEOERMEBHEE 10 ul R
kg L7,
WAEAZE
FEEMEIZ140BME L, BREAT L L7, HEET
KEL-HAER, EXBIEOLETIRFy 2
V—h— {25 BETFONEL, FE—F -2 1.5L D
EAEEKE AN, 18°C —EDERBHIZNEL, 2~3
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BEROEEDHE
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HEFSLEE L~ ¥ — TR 55 20004

33



34

Table 9. Survival rate and histopathological changes in abalones infected by intra-
muscular injection with purified homogenate of diseased abalones with
amyotrophia

G Survival rate Histopathological changes

roup (%) No. positive/No. examined
Negative control 100 0/10
Positive control 40 7/ 10
Purified homogenate 80 6/ 9

Negative control : abalones were injected with PBS (—).
were inoculated with filtered homogenate of diseased abalones.

Positive control : abalones
Purified homo-

genate: abalones were inoculated with homogenate purified by ultra-centrifugation.
Survival rate was determined after 140 days post-inoculation.
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BLUEFREON, 7 BFICIIHENA LR,
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RS L7 9 BN 6 BRICIIREN A SN 208
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Table 9 \Z7R T X H 10, ABREL L OHEMBFREDSR
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B L7oC ESHERE S 7, BRI RIE L, BiREK
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THY, BREETOREAIERIEERTICEEIN
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57— IC L BB NE LR R BE L7,

MEE LUHE
HHR

MREE S N -fERx CHREWAEE, Bl SNAEERsOT Y
EHE GRE 8.6£0.9mm) 300 %MK L7z 28, 3
BB IR E L A~ HOh» S EFIEA T I0ESIC
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BARSE L7-AERRE (F5d L CI3ELCH) DBk
R 15¢ [ZIRE PBS (—) 60mL M2 CERL, HL5
BE (15,780 X g, 10°C, 1BfR) L7Z. #H5h-tE®
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Table 10. Survival rate and histopathological changes in juvenile abalones in-
fected with filtrate of diseased abalone homogenate, which were treated

with chlorine, iodine or ethanol

Survival rate

Histopathological changes

Group (%) No. positive/No. examined
Negative control 98 0/ 5
Positive control 30 7/ 12
CI” 500 ppm 92 0/ 5
Cl™ 50 ppm 98 0/ 6
Iodine 50ppm 98 0/ 6
70% Ethanol 98 0/ 5

Negative control: abalones were immersed in sterile sea water for 30 minutes.
Positive control : abalones were exposed to the filtrate of diseased abalone for 30
minutes. Cl~ 500 ppm: abalones were exposed to the filtrate treated with C1™
500 ppm for 10 min. Cl” 50 ppm: abalones were exposed to the filtrate treated
with CI™ 50 ppm for 10 min. Todine 50 ppm: abalones were exposed to the
filtrate treated with iodine 50 ppm for 10 min. 70% Ethanol: abalones were
exposed to the filtrate treated with 70% ethanol for 10 min. Survival rate was
determined after 139 days post-inoculation.
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Ho7zh, ANLEX S BROEZRD D\ T | EERDZE
TH (37% 50 ppm X) HRERBRIN 2D o7,

Bt X Tid, BE4SHRLBRT A /o5, &
DEDKEIT 25°C U ETH o7z, FD7/20D, 47HE,
59H %, 74H#EBLURHBZOE | BEOESFHL B Vit
B HE 4 BARICIZRE IR A Sk o F2e KRS 24°C
UTIET LGS/ -2 BUBIE T H MLz, £L
T, BEIOHED 3EENOHIFTH B LU 4 BEEDEFERIC
i, WEPBE SN,

AERBIAR I ASEN, KiRAT 24°C DL ORI A555H M
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IRERELE 572, LL, KBAMET L2290H%DOEISH
BILUPIHBZRDOERRICIRESALNIZ &b, fit
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—77, &% 500 ppm X, 50 ppm X, =73 50 ppm X
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BREIHRER 2D 22 06, ERER T ORERIZZ
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N7z, L7odSo> T, HEMERREIT 0y REFHT
HEEEHR, I-FRABLULY /- NIESHESH D
ORI ¥ (WA

B2E IRFMIPRER & TE(EDOBE

BIHORERIZL Y, UWENIEFRE 50ppm B LT
500 ppm DKREIRFEEEY — FBERE, 107 BHEHER
HOBEREBHRIER SR A Z LI - T, BRERTFOR
SERREFAFELE N Z E2¥] 5720 £2T, EHER
WCOWTHEIIRETAZ EE LT,

MBS LUHFE
HEHE

RMEMR TS AE, FREN R L7077 EHR
20018 (& 6.1+0.7 mm) %SRBI L7z, 28,

Table 11.

REAPAEEC AR L A —E O S EEITEAZI0E
HIIOWTREBABREZITV, FECBFL TRV
L ERER LI,
EHERORARS L URE LN

—80°C THIAAMBRRT L Th- - FERKA
(|59, JEH) ORI 6 ¢ ICRE PBS (—) 24mL %
WL CTERL, ®L58 (24,650Xg, 15°C, 305 1)
L7z BoNAEEZ 045um DAY T L > T4 V5 —
TREBAL, FOEHEET 5mL ©24FKI2H1F7 T
20°C IZ LT BV BEMHBKIC, RELHERS P Y Y LB
WOFIde, 7Pk r) R LEARIEREED 500
ppm & 2 A LHIHEML, &% 500mlL & L, ZHh
LR BB SmL 20T L <L, 3080H,
2B LU S FEENRENERSE, 1/10 N-F 5
F R UYL THAN L TR R EL SR,
WAL

HEEHE R 2 50090 4 KIZH T, RIG(LALE L/t
AL 723K 500 mL {2205 IR L 72, Bp X EBIX T
&, EAEOERER 5 mL TIRE K 500 mL 1202 T
XL, RIS HSofE % 205 HIRIE L 72,
HBEFE
FAEMEZe0HE E L, MFEHABFOKIRIR 18°C I
oz, BEAEL/ZHAERIEXBIRVBIERE
PalF =L L TN T (36X36X 23 cm) ICAR,
FNFNJL DT T ZAF v 7 KIE (50X 37X 21 em) 12X
B L7 FKMITIE 5 ~ 6 [DldE/me I CRIRIEB#EK E 7T
L7z, FIEMABET 2 ~ 3 BiC | EARRBR TV, TR
7O CREAFEE (AERNYARS) 24517,
BROFEOHE

oD L REFHIASNBEAILIE, SKEEICE
PEtE L, EBHRZI0% R <) VKTREIEL THE
BRI L7, BB TR E X 0ERR
3H DLV s ERE FNEFNEE L, HEASBEICML
7o

Survival rate and histopathological changes in juvenile abalones exposed to the

diseased abalone filtrates treated with C1° 500 ppm at different periods

Period of treatment Survival rate Histopathological changes

with chlorine (%) No. positive/No. examined
30 sec 12 11 /11
2 min 50 /1
5 min 100 0/ 5
Positive control {not treated) 10 9/ 10

The filtrates of homogenized diseased abalones suspended in seawater were treated with G~
500 ppm for three different periods of time (30 sec, 2 min, 5 min). Abalones were exposed
for 20 min to each filtrate treated with chlorine.
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Too RRERFETERIZI 5 EA™MFR L7, FRERMREISICH L
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ﬁ?ﬂi&ﬁ‘o 720

% =

FIEF IR 500 ppm OREHEEERE V — ¥ % BRIER
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UEEKEDS LV ERFICHT 5EEHITE, Hwal e
WTELI, 77, HHTRLA LS ICHBR L -R3ER
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Table 2.

Survival rate and histopathological changes in juvenile abalones infected with

filtered homogenate of diseased abalones, which were treated by heating at differ-

ent temperatures for 1 minute

Temperature for treatment
(1 min) of filtrate

Survival rate

Histopathological changes
No. positive/No. examined

Negative control-1

Negative control-2

Positive control (not heated)
35°C

50°C

70°C

90°C

0/5
0/5
4/5
4/5
1/5
0/5
0/5

Negative control-1: abalones were inoculated by intramuscular injection with sterile sea wa-
ter. Negative control-2: abalones were injected with the filtrate of healthy juvenile abalones.
Positive control : abalones were injected with the non-treated filtrate of diseased abalones.
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SRR H 7z,
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HBE L OEEBPEDOTWEEMRII >V TIRE L7,

1) KPR

BARELAZZ 077 A OHEFREOBKICRET
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Table 13. Survival rate and histopathological changes in juvenile abalones infected with the
diseased abalone filtrate exposed to ultra-violet 4.0 X 10° gW/cm” for three differ-

ent periods of time

Paiod of UV weament S Hisopadlogil ey
Negative control 100 0/5
Positive control (not treated) 80 3/5
10 sec 80 0/5
1 min 100 0/5
10 min 100 0/5

Negative control : abalones were injected with PBS (—) by intramuscular injection. Positive
control : abalones were injected with the non-treated filtrate of diseased abalone.
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HEARE

REAHAMIZ1200 & L, T OBITKIRIZHE 11°C 26
26°C TR AW LR L7, ZEROMRKER, #hEnEY
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Fig. 31. Map showing the survey points. Bar: 10
km. A: Kanmurijima Island, B: Yabeta.
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Changes in survival rate of infected abalones and water temperature during
experiment period. 1, Exposed to the drain water from a tank containing non-
infected abalone (2-year-old) for 15 days (control); 2, Exposed to the drain

water from another tank containing infected abalone (2-year-old) for 15 days.

Table 14. Survival rate and histopathological changes in jevenile abalones infected by exposure for
15 days to drain water from tanks containing 2 year old abalones surviving from amyo-
trophia
Infection sourc Survival rate Histopathological changes

¢ (%) No. positive/No. examined
Negative group (healthy abalones) 96 6/ 5
Infected group (survivors) 10 9/ 12
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Table 15. Survival rate and histopathological changes in juvenile abalones cohabitated for 5 days

with a brood stock

- Survival rate Histopathological changes

Donor (brood stock) for cohabitation (%) No. positive/No. examined
Negative control (no donor) 94.5 0/ 6
A group 67.3 7/ 10
B group 55.6 4/ 12
C group 95.9 1/ 6

A group: apparently healthy female abalones of a brood stock. B group: weakened female
abalones of a brood stock. C group: healthy male abalones of a brood stock.
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Table 16. Histopathological changes in abalones captured at Yabeta and Kanmurijima Is-
land in 1994 and 1996
Year of Location of Age (year) of Shell length Histopathological changes
collection collection abalone (mm) No. positive/No. examined
1994 Yabeta 1 47.1~ 56.0 0/ 4
2 78.3 0/ 1
3 76.4~105.8 L/ 4
4 101.0, 116.8 2/ 2
1996 Yabeta 1 43.1~ 55.8 1/ 11
2 66.6~ 91.9 5/ 29
3 88.1, 109.3 1/ 2
1994 Kanmurijima 1 64.0 0/ 1
2 79.3~ 823 1/ 3
3 91.4 0/ 1
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Table 17. Survival rate and histopathological changes in reared juvenile abalones
hatched from washed or non-washed eggs obtained from 3 pairs of spawners
Survival rate Histopatbological changes
Group (%) No. positive/No. examined
Washed A group 98.5 0/ 5
B group 100 0/ 10
C group 99.1 0/ 5
Non-washed a group 53.1 15/ 15
b group 76.0 22/ 22

A, B and C groups: fertilized eggs were obtained from different 3 pairs of spawners (A,

B, C).
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a and b groups: control groups of A and B, respectively.
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W hENT, FiEtk 2 AR L CEENA LR
(FED, 1997),



FTRORMMGROFA,SBH L L H 2, FRICX AR
FHIIREEFHTHLDOTIE R, BT 2T
bDOTHbL, RRANIZHTHETCORESBRIZEILTYS
2o, MEFEEEER LD D 5L TERE
NEARERPEEL2DTHD, T/, HEKRTHAR
SHEDLICE, BERAERSA T2 AVRTUER Lk,
AIEDSFAE LG 2ok 13°C E»HLTH S 72
O, 10°C U EbFFEKRREE LIFALERHD, BREEE
EVHIZELZ LIC B, K1 57— DB ABSCEEREE
DBLEEL D, BEEEIA N FRSELEREZ D7
&, HRMEITERR L kL dEVEY,

E6HE FERORA

YRR E L CIRIBHE A S OBRERENRLEET
HHZEPHLHEL Y, SHEIMOBEIZ L D HEFED
EETHHBREHRTE LTREIRE SN, LaL,
TR R L 5> THZEINONEFFICH B L) —JE2s
EEIIIBRETERWI2OD, REOCREFEEIEIHIE
TELZWI &2 57,

YAV AR (VINN) @2 <7 %305 E
1IR2088 (S COFEFTED) b OABOTHAIREE
L, BXEOALLTHET 7RI~ v/ STEIINS
DRBOTHADEREIIZALHEFEEL 2L LTWE (F
%, 1998), 2 VNN OFERY A VADRELEIZD
WTHW L O OMBEREIMRE SN, 410 gW/em® 4 5
B OSIMRIBE 2 0.1 ug/mL. GREA X252 1) 2.55
BOA 2 MEBHFER Y A VAOREIZADTH L L H
HEINTW 3 (ArmoTto e al, 1996), WATANABE ¢! al.
(1998) ¥, =Y H 7iIHBITAH VNN ORER LTS L
T, ffkRETRE: HE S HATHWTATSEE
TV, SHIE A VBB ATHEEL, BLFaEdY
CEE LK THEETAIEIZLD VNN OFREFI 2
LIENTELEHE L,

CITH, 7uT7 U VOBEREORETFHAMES L
T, VUV HEKIZ L BN OMNE B X UNLEE O ST
DY & DA G HEDERD &) PRET L7,

s L UHE

077 ES¥E5H

WEREEREL VYot R R - rar T ER
BNE MR Lz, SOSHINE 2Bz, 1#RF V>
WU S FRIG AT O TRONEE S L, Moo | BRI AR o IR E
E L7,

* Bk DR
MERERICLATHE O V2 BAER FERIELHK

BRI 2 HWTHRE S 4 Vv 2 B8 TRk
LB PIIREAALR, TELF YV i#EKkE Im®
BNV T A MRBIZESR, REAFI S MgEEH
0.5ppm L% 5L ICHEBELE, B, EREMSH, £
HRBLUBTRICHMEL-REAX 7V MEERREN
£ 0.42 ppm, 0.33ppm BL U 0.43 ppm TH -7,
TV AR S USSR
HINFOZHEMET 75 v 2 v kv MREOKEIRRX » MC
WAL, /Sy I4 MBIl F v ilikE, EIA
MEVRZZ Ny MOECRIHR LTS SRBELE L7,
FOW%, KE F48 F£3H "EEER THRN-EE
BE% 15T o 720 B OZHINE, KUY 7 IIEL
THL 8870, AIEEECI, BB F TR ¥ VIEE
LML s 872,

v -BOEE
REHEERTRIC BT 22RO IBRBEB O ) — B oft
HIKIR % EEEME TS Lz, FRINE A EKE A
FOILICE D, BHEFEKTIOOBICHERLA S ORHEE
MAT, BHOBERTEY) B 3E o8 TRELL,
R bshE ORI

WEE LR VAT LS E/-2 0 @R IISEINEE
T88.0%, FEVLINEETI389.5%), KV I NADHEKFE
B2 I ) +0EE L CHFEDEE YA 74 TR
WEL S TERENGUA DR FWICEIL L 7ze XY Ty —
MEVCERLABEBTRY 2V HEIRKEA T KEIZE L
7o
WAREAE
FoOMNEEELEMI T EVEER Ly L7236
m* BADI Y2 ) — FAREICHIRBEOMEFBL, R
ERR 2 SR Lz, BRIZf5TEE #1856
SEHEF L, MBEETIE, R, NEERELHE Y
7R E Ly PLAI0OL BARY D —HE A PKEIH
LT, 8FL,
#EARE

BESmm BEICEELAHEZIERETERD?HH
L, $9200~500BF I YEERE S VS - LT
N7h TICAR, #FRER4A 0> FFKE FLns
No. 1~10, JE¥EINEE No. 11) I[ZINAE LT, RHEENT L7,
avF KBTS — 6 HE/MMTEABKETRL
3~ 4 BIC 1 EAERKRL, Tl 77 CHEFESH
B O(AEAYARS) 2HRSLE,
BREOHEDHE

a7 FIIBITARBHMTEORSFEB L UHBRKT
BrOEBRAFTS M (355 No.l, 3 BLU8TIEAR
HE& 1M %, 10%HhiErn~<) v K TEE LiREREaR

FHEF Y v & —BIFEERTC 55 20004F
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Table 18. Survival rate and histopathological changes in oflsprings from washed and non-washed

eggs
Group Container No. Survival rate Histopathological changes
(number of individuals) (%) No. positive/No. examined

Washed eggs No. 1 (210) 99.0 1/ 1

No. 2 (205) 97.5 5/5

No. 3 (210) 96.1 1/1

No. 4 (210) 91.9 5/5

No. 5 (200) 90.0 5/5

No. 6 (190) 86.3 5/5

No. 7 (206) 100 0/5

No. 8 (253) 97.6 1/1

No. 9 (485) 98.1 5/5

No. 10 (243) 90.9 5/5

Non-washed eggs (275) 94.5 5/5

Washed eggs No. | ~10: fertilized eggs were disinfected with ozonated seawater with 0.5 ppm of
TROs for 5 minutes, and washed 15 times with filtered sea water. Hatched larvae were reared
in a tank to juvenile abalones, and removed into separate containers (No. 1~10). Non-washed
eggs : fertilized eggs were not disinfected or washed.

B Lz, BESK-ADSEEIE ST 7 4~
VR e L, NEOFHMMNZREOREYBHETLZ &
LY, BEORIFHE L.

%8B, MEOHBMEE I T HIC LV REXSOBOE
bz, WEPICES, FBTHHED, FHTEN
10%BREEIE LT, ThHH, RO HBICKRAD A
LNTHEIE, T F FREOKERYE R T 5720,
ZOMATHEYFIEL, fF L TR REEL
e Lz, ZO70, FEMBEEI YT HICL )TN

& IS 57

wRHIUEER 1 - ~
PEORBED & 20 & 7 IR U 7= HBERE L 3% & FREkanEEC Fig. 34. Eggs coated with jelly before washing.

B BHEHERY, SR THTOEREE X O Bar: 0.2mm.

BIERDFEE % Table 18 1R T,

VEONEEIC BT B AEREZ, No.4~6 3 LU No. 10 D 4
aY 7 TI386.3~91.9% TH o /2hs, e 274 T
1296.1~100%TH Y, WFNIIEFICE» 572 FErko
HTOARFILM.5% Tholiow, EBRITER IR
Molz, 72, MEMBEHECTIE, No.7Dar7+DA
FREFBRINT, o+ Toarr+ TEEBEB X
PR FICRENAR S,

—ICH T RRROREEEY 2 o o ET L, &
EBROFEEDIO L, THINY YWEREL X5 v NEE
0.5ppm OAF VKIS FHEREL, FOEIHEMNE
15[E15EE LT, SHEONER %155 L 7- A R A AR ; .
b B VEBRETE 2o FEZ LN, RERTOZHE Fig. 35. FEggs after washing. Bar: 0.2 mm.
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SEE Y ) —BOMFIRITE Fig. 34 12, WRHFROMNH
W% Fig. 35 \ZRTA, ) -BOZERBEILTET
BHY, IhB—HOBEREETREIC 2 5720 TIEHE
FEINT, B, FEREEITHENONIBICTFET LW
BEMRTETE Y, TOHSICETHINEHEE L TAED
BEFBHIETLZ EEIATEEE RS9,

B, soT7 7RI LT, EREO
Y -Br#E{THy, YY-RBEHREL TR, BES
FUH Y MNEE0.5~1.0ppm OF V YHEKIZEET B
&, RERFEICHS L CSRINOMESHELTLE ) b
BRZELIEN, FHRABTHLPE R 7, L2LE
DOWE, EELRIESTERS LY, BEFEFET LA
D, SIAEEICHE S h, 4HORBETIE, ZOLH%
FHABROBREZHETIAT, VYV BKLEE LICER
L, ZOHIPFEREITH) LI LD, BIEOFREREE
LTIREIEDSD R, AV v lEkids a7 7 CEEIomH
FIRERTE 2V WS 280 o7, 4,
EDOESIThEE) —BERETHILENTED L, &
WAERRTLEBWRELRIETRE Lairid e bk
vy,

ENE #HaEE

I EFHEENY) O h TIRIMEO K BEICE, S,
LT F AN, KITHAHEH FUVIAEH, N~7Y
HBIOA 4 ) FAESEERBNICERNEL HOLHE
ByE<Hy, HRPTELRBIEE SN, HESATY
%, BREOPTIE, HERHICANET7 7T CEIRIEE
LERERO—DEEZ OND,

Lavckner (1983) i3, “HABORRICHRT ARHAO
BT, BOBEHASYMOFAERIC L HEMAS, BEK
BEOEELEREEZ LN TED, T 220~304EOHF
FE TR LRI L SRRV ELAMICEETH A Z
LA o CaEBNTD, T2, HIE, TANVABL
CEEEEFESEHO AR - TEERREMAKE
EZHN, WMECEREI AEEOERARES CRIEE
% 1, F T Labyrinthomorpha, Apicomplexa % Asceto-
spora PO RABY B FNICERRBELET SR 2KFY
THEEHIIGEREITEDBRNTN S,

SinpERMANN and Licarner (1988) i3, 6K ToOwEEk
PEEEIAIZ BT D ERBICOVTORMON T, =W, KR
FROT AABRICEEEMER L DERPH D E L
THEY, BHEAERICBIIL ) ABCERHEOBRRT
LIRERAH FHETOMBE SN, —7, Haplosporidium
nelsoni & Perkinsus marinus &\ o 72 R A G ALK P EB A

PR A T2 3B FFRIHRTO X E2BLRDRE
Lo TnB EBRTnD, T72, 1TE A EDOHEREXT
REOGE LR, “HABEOHERIIBATHL YT
TRHEEERRRE %o T b, 197000, 7 F48,
NI TVRER LT F AT HE S 2SS OTKHEBHED
MESCBERICBWT, BEER CILE R 5 2 R HETA
XS AEFIRITLTEBY, KEFERIEAHTHA
ERNTWD, ZOBERABICOVTRETD 5 —Eh
N5,

Bower et al. (1994) 1%, FEEREZNEORYAMER &
FEREIZDOWTORRAOPT, I3, 27 F4H1
M, "ITVE, T, VM EBL KRS T
HAFE VS L ZHABHOEIRE 7 A WVARLHE, FHAER
W&o 2 BRBUER S ZHE, HHRIZOWTES O
HEENTRBL TV D, 61, FEORBIIL U
HEFEAOHRAPCRBICEREL, £ EEYCHER
OBV OBRBROULR TR L TCEZEETNE,
5 ORI TIE, B2 Haplosporidium X° Marteilia 55 D R4
B L 2ERME Y EFohTBY, ThooFEs
EXZHEBICBI 2 BANLHATHLEI LB, &
B, EBRMBEOGIRIBEBOEREHEOBRIZVIICE
BETHHHE, BRIl TLHICCHEB{INL LN
7 o 72 (Rewavrt, 1996; Hing, 1996)

BT, ZHEBEOP T EH L 20 FHEOEMAEE
AT, IFEIBIFHEROMAENFTOEATVD Z LAY
LEROBEHISLBME D, FZT, HFEOB/RUIONT
EhilfhslrEdb,

-0y SR RE T RIETEIC L D) FOWE
121950 A LB E 2> TH D, 19804 ETHOENS
WCET SRR &, “Disease Processes in Marine Bi-
valve Molluses” i2& D FEHHLNTW5EH, TDERDHT,
Grizer ot al. (1988) i3, I — T v /S8 5 H ¥ Ostrea edulis
DIE Y Bonamia ostreae \ZHEH T 55K F 3 TR L AR
LKA, REBEICBIAEBFROERE D726 L7z
s U 72, Haskiv and Anprews (1988) 3, KEHRE®
Fr =T EPOT T T EBIIPTTEEIEM I
EoTT7 A A% Crassostrea virginica \CERLZHWER b
7= % U 72 Haplosporidium nelsoni (MSX) OFEEDOEREIZD
WTHEE L, REETERIZN~BBICELERTY
%, Ficusras and Mowntes (1988) X, I — W v /S FJH
¥ @ Aber disease X, Occulusosporida H 7#* Paramyxea
BIZGBSNAREBYICE T D Mateilia refringens B3R
HESNLERT, I—T 98I HFICE 5 TERICE
e WES RIFTT EBAN LTS, Anprews (1988) 12 &
HE, RO Perkinsus marinus W& EKEOF 2 ¥~ 27 L

WERF S £ > 4 —WfRm L 55 20004F
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BOKEEEP LA F L aBEPTTOT AN ITFOE
BERERBOBRATH Y, ZOREBITEE L KERTFA,
A7 &b 12~ 15% L LOBEABEASWLETH L E LTz,

B, ThoOFHEZHEETCHEER S, EREE
FHF (OIE) TEKRF I 7, NTORKY DT LE,
YNTA)TE, 70t b AFEB LU F U E
EVo o s BEHOFEEY, RBEFETLIEBIIET TN
% (OIE, 1997),

SINDERMANN and LicuTner (1988) 1%, » FHOERH &
LTNEomREHF, KR, BF, ik, B, wiiT
AR, WEE, SFEPTFHEFIIOVWTERLTY
bo LIHEDOIRT &L, < HF Crassostrea gigas @ Oyster ve-
lar virus disease, 7 XU AFF, = FFBLFa—nay 3
¥ 7 4% @ Vibriosis of larval oysters (SJEfO Y 7' 1) +
9%, bacillary necrosis), 7 A UAFFB LTI -1 vtk
F A% @ Vibriosis of juvenile oysters (B HEIDO Y 7"1) #
), T AVHHFFLED Larval mycosis, < F D Di-
gestive tract impaction of larval oysters, 7 X ) A 7 F D
Herpes-type virus disease, 7 X ') 1 77 & @) Apicomplexan
disease (Perkinsus marinus), 7 * ') A1 I % O Haplosporidium
nelsoni disease, 7 A V) A& @D Haplosporidium costale dis-
ease, TAVHITF, = HFBLUTA) VT HF Ostrea
lurida @ Hematopoietic neoplasms 3 U2~ # ¥ B L U+
U ¥ T A XD Mytilicola disease DENIETH H, Bower
etal. (1994) 13, » FHORRE LTS ORFET &
i, ThODWKRORR, BE, SAEs L UL
WTEHHL TV 5,

KL, THREDHFHEDFRD ) Ao 7 A )V A& EL
D EWPTA7, Lavexkner (1983) (&, “HBEEICBIT S
MOTDT AN ABEIFOFFIE LTT A ) A FTFITBIT
% Herpes-type virus ZZITTEBY, FHEO Y L WAISTH
FIZEADDo-HF & 7 X ) A HFO Ovacystis disease
(=Viral gametocytic hypertrophy) DERE & L T® Papo-
vavirus DFHI T AL 72,

Comps (1988) 13, Rk FIWH X Crassostrea angulata O

Gill necrosis virus disease & Hemocytic infection virus dis-

Table 19.

ease B L U 4 F D Oyster velar virus disease DEIFHE 12
BT b HMRE L CHRREREN 2 HBIC O VTR, Y
LAY FIANVRATEP LA VAPRRTHHE L
720

Giseons and BrocosLawskr (1989) 3, JbkicBirs =
MAEDEIZ OV TORREDOPFT, T4 VAEERFE L
TT7AYAFTFIIBITBALARRY L VA RGRE, BV b
HNVAFB LA FO Gill disease DEEE SHBH A1)
P A WA, KEEOTHF2HRD00724) FiEY
ANWZDOF % BT T b, Bower et al. (1994) 13, Oyster
velar virus disease, Gill disease of Portuguese oysters,

Hemocytic infection virus disease, Viral gametocytic
hypertrophy 3 & UF Herpes-type virus disease @ 5 fE & #1T
T3 (Table 19), 25D H 35 (Oyster velar virus
Hemocytic infection

disease, Gill necrosis virus disease,

virus disease) V> 3FHY, £ NI AN AHEE Y AL b
APREEFEZLNRTWA, %8, OIE (1997) DBW~ = a
TITRINLEAY FIAVAEE LTE &, RIEH
DEERFITEIT LTS, Viral gametocytic hypertro-
phy (VGH) B & U Herpes-type virus disease @ 2813,
Papillomavirus-like papovavirus £ & UF Herpes-type virus 2%
FhERERE SND, Lo T, 5HEHD)H4HEDR
i3 DNA VA WA EE & Sh, RNA 7 4 v AW EE
EMEEINDLHIFOYANAFHEOHEE VGH 1 BOAT
b, IHLSEOY AN ABOTFREREEE, Thi
THOEIHVFTROIALR TV,

Kz, Mo BEOERDF T A WAPEEE ShBb,
HHCFFEREEESNDE DD EFANTAN, Orrandy
etal 1981) 13, LA TV AX ) H A Mya arenaria '\ B
LHEMAMRE GETIBEEAEICED LR TYE) @
BEY AV AOGHITHII L, BEIL by 4 ) AR
#HE L Tw B, Lavekner (1983) 13, x> ¥ A4 A4
Mercenaria mercenaria 7> 5 7 A 1) J1 A F @ Herpes-type virus
EFED T A WA BOD o I2BFIB LT IPN 7 AV 2
ERBELOBEPSEU L 1 EOLA YAV A (BEDS
HTRENLFIAIR) =y ay 480 HE T

Major viral diseases of oyster in the world

Disease

Host species

Virus

Opyster velar virus disease (OVVD)
Gill necrosis virus disease (GNVD)

Hemocytic infection virus disease (HIVD)  C. angulatus, C. gigas

Viral gametocytic hypertrophy (VGH) g
C.

Herpes-type virus disease

Crassostrea gigas (larvae)

C. angulatus, C. gigas

virginica (C.gigas, C. commercialis,
rhizophorae, Ostrea lurida)

virginica, C. gigas

Icosahedral DNA virus (iridovirus)
Icosahedral DNA virus (iridovirus ?)
Icosahedral DNA virus (iridovirus ?)

Papillomavirus-like Papovavirus

Herpes-type virus

T OBERIECET L5



lina tenuis 7> 5 578 8 N7z HH| % G L TV b, Giseons
and BrocosLawskr (1989) &, RV AH A hHoHES
NIELVFIANZABLET IO L ) TAhHRD
Do/ SRIET A VA ERETFT T 5,

L7 L, Lavckner (1983) &, —“#HEBHEH»L#HE D
HoTIANZHBVIEY ANV AR F M OER IR R
L7-ABERRIRE R ML A 2H 5 7B St S Fhs
HY, Bk ‘AMVAFEEK LEIOLNDIEEND D
LT VB, T, THhEDY A VA HEE KA
BITHEROBRTH - T AREPFSICEBE IR TV
v, Thbb, SREFEEZOPTAN A L AEFE
KR OPERLPICTHLENDY, SO THEAER
KDL hDZYFOTA NVAREHFETHI L LZET
NREFZLELTWA,

Prters (1988) X, ME_HMAE TORERENDH HE
FEHEAIE (disseminated sarcoma) (=3EMAKIE) (CBE ¢
HWFEIZONTOREOFT, ChLEDOAENERE LT
BEEONHEEITHETHIREA ML X, AMHEROR
1bkE, ERFEHERMKERL= PO VT IV EOREEY
BEOBE, YA NVAOREBLTINGORAEH, F
7o, ZHEESOMBAIICH LTy 4 VADEES, %
AR T LLENSH L LBE L, 72, i, BE
HREOERRE & LTy A IVADHEE ShAHBEFH Db
HY, BETHBELSIVLOHOY L VADBERE
25d BHHS, Orranpy et al. (1981) OEEY 1 VA D58
ISR SH Y GBRE L TERL-EFHEMBEHSETY
A VAR FPRBESN 2 o7), 74 VAEREICE
BRPCETHLLERRTV L, TOFEEHARE
(disseminated neoplasia) &, 19694EIEAICH F THR
AN, BEIC30ELESHAT 545, R E LTEREEES K
T\, HIT Housk e al. (1998) i, A/ 344
AAEFRCTERIIOWVTRELTBY, BHRE OB
PHEET LI LICE VRETHE LGN, B TIER
(0.45 pum) L7=d O CWEPHFIERITI LI TER
Pol. TLEHBEBICL T Y/ IVAKTFIIEZ 5N
R, FHPOIEEERERMRE AN, Loy
ANVAHEE LT BRI R E i,

COEHT, WBETHEE, S Y ANV ANKRE S H
Lo T, OV IVADERES|ERILAZETE
EHPE)PRRNMETHY), F0OZLEERETLILIE
PRVELVEEZEHERR2V,

HA (1990) 1, THAET LI L BERETHEY
KA LNDEBFEITODVTORHFEOST, 11HEOHEE MHH
BB HEESEA) A MERL, JREVEMMBETH
BIERRLTVD, T/, ZORFOHT, ZHAET

BRI E S h T vz, MIELL ~L TR
THBITLNTESLT, VA NVALEEL ORI+ HE
BEhTwi2WnE LTW»a,

PED XS, THABEIZBWTIIE L DRFEWDWT
OB SN, A NVAPERT S EEZSNERAD
HFEH WL DhdoTie FIT, 4ER, HRIZBITAT
TEETORBOHEZHTH I,

Erston (1990) 2k Aid, R { #FE SN D Haliotis rufe-
seens BT HETYAROEF], +— A5 7Tl
BNBRIR H. ruber \ZB4T D Perkinsus olseni 12 & % JFUHUEE
DHBEBIB L H nfescens & H. kamtschatkana (2B %
Labyrinthuloides haliotidis |2 & BIEREDEF % HIF T 5,
L. haliotidis \= & BJRWEIL, 77 COME &ES CHRF
OHEBIZKBREZF | ERITER BE IR TV,

i th 0 Bower et al. (1994) &, 77 EOHEKL LTLL
T D45 % ZF Ty b, Haliotis rufescens B & U H. kam-
tschatkana DMEFIZ BT B E 7Y F 98 (Vibrio spp. ; KEB
S Uh F Y DOEWEAES), H rmber, H. laevigata B LU
H. cyclobates \Z BT B Perkinsus disease (P. olseni; B4 — A
N UT),
Sulgens, H. walallensis 3 X UF H. kamtschatkana {2 BT 5
Kidney coccidia (FERFIZED coccidia; K E, #F %) i
W2 H. kamtschatkana B & UF H. ryfescens HER 2B 1T 5
Labyrinthuloides haliotidis (1 F ¥ HilERE) D4 TH 5,

ALSTATT ¢t al. (1996) (2 X ML, KEWEEEOH Y 7 4
V=T HERE T, 19807 07 7 ¥ H. cracher-
odii DRBBFEDELVHIIPEL 2 -TBY, FOR
[H t% Withering syndrome Y IFIEMBEB[ICL D D ELE
ZHN TV 5, Garoner et al. (1995) {d, I O Withering
syndrome A B OFBHAMBBREL TV, HILEBOBE
SRR R B B o) L R SRR LR U 2o MR R A e
Ditiz. TOEBAEYNE, BKTYRY—LIZER, 79
LEHTZEHEOHMELE T LD, Ve FT
HICBT A LEZ LN, MEYWFNE L UREHYZY
BRI CHOMEY IR I WY, SRIBFRRILKESR
PCB, HEEZRBRBHECFEMEOFERD 2\ LSRR
sh, ToOMBRNEZEY O)reF7) PEREEZS
hize 7o, BRICFE T 72Uy a08BEIZE R
CldHo7A, BETEIENFRRTHL L) RAR
BEEN, T2V Ty FTHRREIMETERZVE W)
WL H S (FRiEDMAN ef al., 1997),

—%h, HETOBEEL ST T EIZBWTHREDOKREIRN
REL, BRAOER, AERDS L UNERE O Lkl
PRIZTEE 90~ 140nm D L M THEY oV AR SRR &
, ANBRBERERIC L) BERRER EFROERSHERS

H. cracherodii, H. rufescens, H. corrugata, H.

WS > 7 —BFJERRDC 5% 20004
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, 50% DFETFEAH 726 Sz (Wane e al., 1997) 0
FKAEICBIFL 77 CEHORRII DWW TOHEF T,
A& (1967) (2X 5207 78BIUATATIETOE
T EAE (Vibrio sp.) BT 2BBIHHLDATH 5,

Ul XHiz, ErEz2 5O TERETHLTICED
RIS AR, HERMIC S TREBICEATIERIC
Bie , BRI ANV ABERIZ OV T OEFIZTEICE
5 18ILrRES 2007

FOEICBIFE 70T T COBERIER, AERRAED
EVER e A MBI BROL Lz 2 & s, AEGE
BIERERIC L ZBRRETH D EPHS PR -7 TR
Hidd 0 ¢ BB H R RIPHEH R & FERAZ K1z
BE L, KENLCKPEEDSHLTLIE ¥ o7 [
B, NBBARBOERENS, REOHKOEATIIERE
KPP THY, BRaE~BEERETHA ) LU SN
A

AR LRI, BB LUONENOKT, BE
BAOERES L VRFIRIOKE, FEIlRBDHLNIz,
L2rL, BEEICBIIT 57:D1218, Th b DIERDOEERIC
M T, REABRETERL, FEOLRE T4b
L, BEMERS LRGSR, 8, AEELH L
REFIZ BT D RS (85 OFETHET 2 LEN
Hho

AIEDO NBBEFIEE LT, BEOBRERE Hv/:
BEELBHERVED TH B2, WIFhOBEeDd, KR
2SBS0 EE R 2B 720, RERXMEOKEREDR
IR FAERERIZ B DA I T R EEAWET
Hho

2077 BITDEAREORTM A X, BREHERIC
TSI bS5 QER T TCEWIR VY, BREEED
TR LIZC R, T LB 25, 2O &id, EB
DHEFEBTIERR 2 EATORIE, L o8
EPL RN EE—ETHLHIEbRD,

HIEDFEEEILAEREETSH 0, EEL LR
WRSENHL I Lhbh, 9ANVATHALIEEILR
7zo BELD - PPk (1995), BEILS (1997) B X OHkIL &
(1999) i, FEBKBOMMG*ETHMEEE AV UHE
L7228, 9ANAKNTFRBETEL D o7/ THIGHBES
DIANWAKTFPEEIIL LW DEEZ LNLS, Wi
NICH I BRBMETORE Y A NV AR T OFFITH L
LEZ LN,

AAE RIS B ORI V- S0 N BB O
B, FERKNEGE (50°C, 307 M) ALET, B
(pH 3.0) IWEESMAH Y, =— T VITEEZHEI 2w

207 7 ¥ DOHERIEICET A0

LS 57z BRI - Pk (1995) 13, 5 BERNER O
A ZDBEFFAERTITV, READKZI 243 0.1 um LA
ETHBE LT HEFOBRERBHERPS, 0.22um B
TTHBHIEEFH-TEY, ERVANVZADOKE S
0.1~0.22 ym DEEMICH L L EZ LN, KEE,
BIUIUAR CHERZETH b by
2ITRWE S EZ b B, HERECIISHEENRE %17
RBEPRFOFHT—F -3 kv, B, MECEREY
B4 AMBBREBHETOTANAEBETETWENnI L
R, MIREACEEE FHCTHEE L 72w A4 WV 2 OFRIEDHE
BETETHWRnZ Edn, BRYAVREIRIEZFESINT
WhENEWbX B ERE L,

ATATIECRFRIEICES W LIS B ~<7228,
Perers (1988) A8EWL C\WA L 912, 77 EDMBEAIC
BIIL 70 AN ADOTFEDTERELER T LULENS A
Vo F/z, M (1997) HENTWDL LI, LihawAd
VRGBS L WREBR T LTHIFL, BEYD
pH DAL E w4 VAR T O 7O T 7 —Eigthic & ) Bt
LR 2 B 5 L S D, Ak (1992) ic ki, 5
BEFEATLLNOYA N ZATE, BECEALWART
HE—DRANE RN T TRORIBEIY A VA THEZ L
PHOENT WD, RIEDEK Y A VAHL b I AIVAT
HoHEdhiE, 7u7 7 QMBI RTOEEES R
T2 AN ARG F R L WBERMO Y A VA TH 5
RN H B, WTRICE X, DMLY ALRE
HOWTOBRESBROPIBLS LI b, SHERN
EEER L ELTHEIZBRH MR 2LEEH A9,

BRE AN 2E, 5ES (L9EDEFRERE 500 ppm,
5%+ ; 50 ppm, 1053f) %3 — FH| (MLmEHITvE
& 50 ppm, 105°H) &Evio ot s v RIEERTANE
{ETE, 70%=% /7 - (105[) & o THRIEFE LA
BTHhoro, T72, 50°C LLEThhiE, | 5RETAEIL
T&E7,

HIEDFEAEKERIE, 13~25°C (Ktk4 A~7AH) O#
HTH LA, 23~25°C LLEIWC LR T2 L, BT WD
L BARET 2258 FAERM R O BRE R © R E
HEKFIZRE T, 10, 18°C B X ¥ 25°C DEBE TS, 10
BIUWABBW /- RREEABR T 2L 25, 25°C T
115 AR BRSPS REICEbITE Y, EKETEHE
KORBHEMIEbh T W B IFo i, T2, A
BEICHFKRL 26°C ICRRSE D L, UK EIHT
ELZLEHShERY, AEOEREL L CEEHT
55 LTS,

TS RE Y Y ¥ — T, BERECANTIEN 2
MLz LD WERBORBEME (Fig. 31) THRESI



BHEE, ThIcRIPCELTEL, L, S5
TRE SNZKR 2 077 EIC b AIE ORI 23R E AT
HBHBBECcADY o7z, RINABEEZREL Tz
ORKZ A7 T CITRENADP o722k, BLUZHKIN
DG VEEDHRICED TH - 7-BHIPHFEL -2 L
5, RIVAFEE S OZEEE IFREEDL) WEEL
RBERTDH B RENE 2 b, BRUNDOFEES
WHRORKy 17 7 U b HERERREEIAO,D

KFEIL, AR TORRKZ Q7 7V ERIZERE LTV 0
TidhwhkEL2OoNZ, LEWST, BRY A VI
lLzrur7 7 CRAYN, BEHEERRIIFbATH, &
FICEERERF|EZEZ L, AFATOF CKERETH

DL, BWIREEY LT L)tk 2b 0k Bbh
5o

SRNERGT L2 LI L BB RAD, TN
SRR IZE ) — B aET 57200,
Lhdole, #ITC, ELHRETHIILIZL - TEY -
BrBRETHILERAALD, BEICIBRETET, K
FOMREIBOLSN L holze TOEY —Bi, Bt
K, Ca¥F KINME, BEABEICL-THETI LERSK
Twbd (EikdwFEsss, 1960), Bl (1975) &, ¥
) —REIIEWAIIIS L CED L I EASTE, KD pH
5.8 LWETTIFCHEMEEIBL LTS, Thb
DI EHG, BB LIRS DV Cat T RINEEK
HErHWT, ¥ -BoEE, BHEErRAI, v
KYIHED o572, SRIZ M) TV VEOBFRYEBRLTA
LUERDAD,

HBEMERRE R 1)V 2AERREOBYHE T, £0OZH
ICIEEENTEIAIAL I LSV, L L, BF
B TH D2 0T 7 CICRPUENEE LW, R
FWZHFROCH I TE L v, BIRTRAEDBUIAE
ELTIRRBMBFH TR LIR L, BRYA VAR
EL, VANRBEFOBEITIZEIL PCRIERE S 2
O —F VAR & DREESRNE S RS BT O AR
N5,

7077 YOMERERKA T, Withering syndrome
BWRHIZAONE L)%, HILEECHELRIZBI SR
IIFESR T X %255 72 (GARDNER ef al., 1995), F 77,
Withering syndrome I RAKROEHA ¥ EHTNTHKRE S
DHEEETL LN, BofEICRETIHERESL I
BV, AL Withering syndrome & I3R R DERTH
A &AWL 7,

TIVCEPLOTANVABERE L TH—DOEFTH
%, WEOEHE ST 7 EDOHF (Wane et al., ww)fu
ERETALNS L) LREMRE (EH) OB

ZORIRIT LA

WTORBA L L, FoAARERBETIIROMNEEIA %
IZBETEAEE D, 208 B ORISR 2R v &
BoTHEY, HEMELIIRERRLEEL LN,

7z 8, Omntsu and Sasaxr (1997) &, 1BRE T CH4EL
o uT VY OREGFERFRER * ETHEMBECHEEL,
AR DML E FICEFER 100 nm D7 4 b 2 kekE
FEBELTVAY, BREXRIERELTELT, Fov
AW AR F OREEEARRTH 5,

UEoml, KETRERYANZAFOLORBEET
BIZEE S TORWA, WD DIRAIFRA S ARFE LT
ANZAZFERETLBRIETHLEELOND, 5B IIE
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ET5IIEL I TORBABRTHLPICTLLEND D,
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FRFROEF 2L LTETERDP -2 %2R LT,
BHOBEEELET,

AFEO MBS, LS & HBIIEICH
TREZR Y T L, INOREKEREY Y ¥ —OBIIFIEE
T ICHETSBRRICEHOEYE LT T,

ARFFE T B v TN ORI T, K
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(2) BAEREICB T AMADRM T ERERII51.8% T
Ho7e

(3) ZEAERAIX 4 AD S 8 ADKREFIICE Y, #iC
5 A% 6 6 AZ2FT (ki 16~25°C) BEIREIED 5
720

(4) BRI Z a7 I EERPYThL, < FATIEBL
P77 RELTWAD, #1477 EiZidFE#
DEETCIX e o 72,

(5) HBEEB L UORBENORT, BRROKIIE DIZERIKLE
DIETHEI HIER T o 720

F28 PREABTRPICET 3 RESM

1985 AR T O Y N CilEl B MER T 07 a7
TEMBIZKERNEAE L2, 6 A0RIZHER (CPEHRE
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19.8°C) LIRERSS, LT HL B0, HHRETE (9 A
30H) FTI29,824MEA2FET L7 (BREIETH49.1%) .
FCHDVIIEGFHICHE, AERLBEROES - BB L
U EBRBBES DR A DFED b,

gz RERMRE

1 RIBEBSRE
1985 I FMAF T CHERRMBERP O 7 077 ERERIC

7 a7 EDBBERIEICRT M5

REFRDFEAE LA, FOBHFHOETEHIZDOWTHHIEEMLE
FH L BE R MZ 72,

EREOREH T, M2MAT O IoiFsh iR
B L HER, OO L THERBE ST 5K
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AEGFBREEICL 2T PSRBTl 2V EE R
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T4 NE TR rECREBKCRERARTREL.
LIA, WEIBEIEE LD, 71HEOERKIZ6%
Loz, IREMBRE TR, BCHICEERBERE
e FAROREMEH (FE) 2RI h,

(2) BRREROETHKICEERE*MBRREL.
LZh, WBAWOHBFIIFREL T D, EBRFRI0% &R
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Borkzh), BRHEAOEGIHHN THLI L2
FEFRE 7 07 7 EOBHERE &R L7,

E3E HERERREOBKE TOFEMME

B AETH R NS BRAH B TAEAY 23°C 28z 5 &
FIEW L BRCHABATE I E s, B KEBEED
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7ze

10°C TiX20H # F CEMHEE SR, 18°C TIR10R#
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L, 25°C i35 BRICEEASHN, Kl 25°C BLEC
GHERBNRIDIELEUOCEEZ LRI,

F4H REEOMRK
WEEDOBRREOHIRIZOWT, WY, {hFEsl
B L7-mEOERBRE ABBERBRICHTsI k1
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(1) BEEICLAHETIE, 04FE, |FERBIU24E
BCBOREATL L7

(2) BIEEICIAHEBETHE, 0EEB LU FH OB
L7z2s, 2 EH T Lsdh o7,

PLEOFRRE X UREEELS, 77 7 EOFRERRE
T A, EFRTALLAOREE EHICETT
R i (A

F6H MEEEEORHA
HEERREOGBERELAMIC, 707 7 CHk#
AR o v A

i RO s L kML RS/
B, WINOBE bR L L d o720, —EH MMt
MEFFC &7, HRIZ, MIERMIME T 2 » AL (AN T 4
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ETH MNRMAEEL AV TOSERERRED B

7 a7 7 ¥ omERMEOIMRIEE L AV UHEHIERR
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THERRF IR A OB PR A RSB LAk o
5, BT ~9 BHMRIC, MBEORTs L O
PEEEE SNz, B, 2O CPE FHIZ IUdR IS & -
THREE SN 2,572,

CPE % B L7- MERAIAL 1A 120 nm D7 A L A%k
RFIERESN, TV AT AL L OHlE
BERTEBRESNT, BFICL o TUBREND &)
7.“3) (o] to

8 MEE/O7IERRY S ORRAGOSEH

MEEOHEMERAOBHERIZL - TH AL
CPE "EHT 500 ) e BT L.

WENE, FRAR, BRES I VRWTHEORKEAOE
REEERBEL, DEROASERICEEL/ -2, wWih
IZBNTHEME 7 ~ 120 FBE» SR OKRALE X UM%
B2 558 & T2 CPE 288 s, £ho ofifasssEz
BOTFh L ERE 1200m O 1 VAR THPEES K
726

FEOE YHEREE FEOREMYE

MERFMLIERE T CPE % R L7 5E HE 2 BSAR
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BRSSP ICME R DTS ERY 120nm O
ANV AN TR ENDS, ZOLEREE L2007
7ERRIZIREIIRO O o7,

F108 RROEHERIERDOREEOREH
FhEREAE TR H O BRI 2 B S L, R

ANV ABRFOFELHR L ET, RESREE
ﬁ")to

MR A ITITEEY 150~200nm O £ L AR F
PERESN, COMBREETE-EL- 07 U EORTE
1180% Tdh b, 9EMEH 6 EAROHE B ITHRE B LR
BHEHE SN,

INODOEBRKERPS, REORERERMKIIKE S 120~
200nm DY ANVATHDEEZONLY, SHIEEL:
AW ARFORBEIBETH 22 &R, BE L
NEHEREICKE & 150~2000m O 1 )L KL T 25
BEIN DS, BRYANVAEFETLZ &
TELhol

ElE # %

F1E AN FREEE
WAOBERY BV TERRREBELT) L vwH A F
Tk AIlE ), BERERRAEOEER, I - FRIsL
Py /=il AR HERE L7,
FIERRRIIAFRIESE 50 ppm, FHRIT 7 FE 50ppm B
TU0% Ty ) —VIZEREHFDH Y, T 109B 0%
FFB TARE LS iz,

F2E IEFUNIPAR & RELOBE

B FRRE® 500 ppm& L7246, 20T ER
ELTE L o727, 5 PRAECREREORRN ¥ &
AT E 72,

E3m MENRELE

AFEFERAOYWEM 2 AFEE LT, 2B L URE
EHE L7,

(1) BIZRFHEAE L, 35°C 1 MO TR AEL
ENLHholzdt, 70°C Tt 1 HEOMB TELSIIAEL
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EAH BERERONRE

BYSER LS 2T 570, KERYed L OREE R
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THER O KFREIA I L7

(2) FINHFEROHEFKEIIFFE SR ITKENL
7o AKERE AL L7z
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WAREPFEEL, ERFEMMEr -7, LL, HiELAE
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BEBRETET, BRSPS IMEL THRELR
FERIIREPRE L, L7225, SEOBRTIE, £
VVHEKIZ L ZRELE L BRETHRIEORELYFH T2
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TANATHLEEZ LN, BRYANVAEEFET S
WCREL 2o/, KEE, BHTIRETIIHREDH A
FROWTNRE DR LLLDTHE LHRE L7z,

50 H X ®

BRTFTE - LT - 3Rt - EB—% - ird & -
KB, 1998, MR AERBICBITAT 7 UM
HAoXEHROBEHELEHE-N. 7077 HEOK

7077 EORESEICE T L5

BIED A H =X b, FRIVEE B RBIRFEGEEKR
A%ﬁ%a% P.8.

BEIEREG S, 1980, 77 CRERAE.
zz%ﬂLriifiﬁiéﬁf%‘*gﬁi%iﬁﬂ: 17-22.

BRI, 1989. 2 T T 7 CHEHE. WA63EERUAT
I v ¥ —BEREE, 15-17.

FREMEG - FLILUANE - KERER] - FATER. 1997. 77K
TEMAERE. TR 7 AT Er L 5 —FE
WwiEE, 30-33

FREWENR - FULAIK - AERERD - FATHR. 1998, 7K
TEMEFE. TR 8 FRERREISRE L v ¥ —F%
W&, 30-33.

ArstatT, J.M., R.F. AMBrosg, J.M. Encre, P.L. HAAKER,
K.D. LarrerTy and P.T. Ramonpr.  1996.
declines of black abalone Haliotis cracherodii on the

Mar. Ecol.

FANS3ERE

Recent

mainland coast of central California.
Prog. Ser., 142: 185-192.

Anprews, J.D.. 1988. Epizootiology of the disease caused
by the oyster pathogen Perkinsus marinus and its effects
on the oyster industry. In “Disease Processes in
Marine Bivalve Molluscs (Ed. by W.S. Fisher)”,
American Fish. Soc., Special Publication 18, Bethesda
(USA), 47-63.

Arivoto, M, J. Sato, K. Maruvama, G. Mmura and 1.
Furusawa. 1996. Effect of chemical and physical
treatment on the inactivation of striped jack nervous
necrosis virus (§JNNV). Aquaculture, 143 : 15-22.

T XRISERERS. 1995, 77 CCEIbERE. T
7 CHREEATAT 7S, KETRBTRER, R,
300 p.

Bower, SM., S.E. McGrappery and I.M, Price. 1994.
Synopsis of infectious diseases and parasites of
commercially exploited shellfish. Ann. Rev. Fish
Dis., 4: 1-199.

Comps, M.. 1988. Epizootic diseases of oyster associated

“Disease Processes in

with viral infections. In

Marine Bivalve Molluscs (Ed. by W.S. Fisher)”,

American Fish. Soc., Special Publication 18,
Bethesda (USA), 23-37.
FIRRASEAREY - & —. 1986, 77 Y. BERGOERE FIR

BB v ¥ - EBRESE, 17-19.
FRBIEEEL Y ¥ —. 1987. 77K, BH6IFEEZE
B v ¥ - EBWEE, 20-30.

FREBEEEE YL ¥ —. 1988, T UV, BHEEER
BRI o ¥ —EBEEE, 19-21.



EREBEEEL Y 5 —. 1991, TTE. P2 FEER
BHaEL vy —KHREE, 22-25.

Ewston, R.A.. 1990. Diseases of abalone. In “Molluscs
Disease”. Washington Sea Grant University of
Washington, Seatle, 39-40.

Ficueras, AJ. and J. MonTes. 1988. Aber disease of
edible oysters caused by Marteillia refringens. 1In
“Disease Processes in Marine Bivalve Molluscs (Ed.
by W.S. Fisher)”. American Fish. Soc., Special
Publication 18, Bethesda (USA), 38-46.

Friepman, C.S., M. Tuomson, C. Caun, P.L. Hasker and
R.P. Heprick. 1997. Withering syndrome of the
black abalone, Haliotis cracherodii (Leach): water
temperature, food availability, and parasites as
possible causes. J. Shellfish Res., 16: 403-411.

BEHBE - mRfER - ARBEE. 1994, AR A E R

K. TR S SFEERBIRAKTERSE, 96-99.

Gardner, G.R., J.C. Harshbarger, J.L. Lake, T.K. Sawyer,
K.L. Price, M.D. StepaensoN, P.L. Haaker and
H.A. Tocestap. 1995. Association of prokaryotes
with symptomatic appearance of withering syndrome
in black abalone Haliotis cracherodii. J. Invert.
Pathol., 66: 111-120

Giseons, M.C. and W.J. BLogosLawski. 1989, Chapter 7.
Predators, pestes, parasites and diseases. In “Clam
Mariculture in North America (Ed. by J.J. Manzi and
M. Castagna)”, Developments in Aquaculture and
Fisheries Science, Vol. 19, Elsevier, Amsterdam,
167-200.

TR - KEEE - IO B 1982, 77 K OMA AR
(5587 7 CHERTARE) . MRFIS64F R AR M RS
¥y —FHEHE, 15-18.

Grizer, H., E. Miatug, D. Cuaacor, V. BourLo and E.
BacuHere. 1980. Bonamiasis: A model study of
disease in marine molluscs. In “Disease Processes in
Marine Bivalve Molluscs (Ed. by W.S. Fisher)”.
American Fish. Soc., Special Publication 18, Bethesda
(USA), 1-4.

Ea)ll #-EE R - B K 1994 HEEAEHICHE
E L7 7 CRBDOKREEIRG. eI BAEHT
FHe, 15:21-24.

Hasxiy, HH. and J.D. Anprews. 1988. Uncertainties
and speculations about the life cycle of the eastern
oyster pathogen Haplosporidium nelsoni (MSX). In

“Disease Processes in Marine Bivalve Molluscs (Ed.

by W.S. Fisher)”. American Fish. Soc., Special
Publication 18, Bethesda (USA), 5-22.

MRE—. 1991, L oo AR, Py 4%, MPIE
—#, PIAHEIE, Hal, 308-338.

Hing, PM.. 1996. Southern hemisphere mollusc diseases
and an overview of associated risk assessment
problems. Rev. Sci. Tech., Off. Int. Epiz., 15: 563-
577.

House, M.L., C.H. KiM and P.W. Reno. 1998. Soft shell
clams Mpya arenaria with disseminated neoplasia
demonstrate reverse transcriptase activity. Dis.
Aquat. Org., 34: 187-192.

gk - BEAR - £FE T 1984, 77 MR A
. EFS7ERITBEEREAEY v ¥ — ¥ - iFE
HmiEE, H7%5:21-23.

BINEE - £THBE. 1985, 77 CHBHARE. IBH58E
F%@M @%t/7 *% - MIAMEE, #£3

1 18-21.

Em%% STEPR. 1987, 7 CHEEAEESE.
SOEERTBEEEEE Y v ¥ — ¥ - FR ﬁm&
895 :28-31.

AL - £ TFRIAR. 1988, 7 7 U BESEMIN LA
(Za77Y). BAM6IFEEHBERLEHEEL S —
% - FAWSE, F115 :66-67.

BREY R, 1960 IIEFERE - BTIISCE - T ERT
*x - AME—HF, BEFE, ﬁ:-i, viii+ 1278 pp.

Pz IR AREE B, 1978, FREM K AAN524E B
FNEARRFEBIE, 21-22.

SR - EEIGE - BRI R UARK—-. 1984, 07
T UTEH A EEE. WWAISeERE BRI AR
WHEEREE, 96-99.

SV  ESE - B R IUARSE—. 1985, 217
U AESE. WBHSER BIURBI A AR
BREWRESE, 113-118.

SRS EESGE - IUARS—. 1989, 07 7 ERERE
¥ BiesERE BRI R AE AR BERE
&, %75 :92-9.

NI BHEE - EHRIEA. 1997, 77 COMEEERE. TFK6 -
7TEEBRBRAE LY F —FERESE, 50-53.

WA R RHIE. 1994, 20T IE. FESEERE
BEFREL V¥ - EBRESE, 18-19.

WA B WP 1995, 207 T E. ERK6 EEER
EREREL 5 —EFREE, 16717,

WA R BRHEEZ - RHAE. 1997. 0T TE. P
8 EETRERLMEL v 5 —EHRESE, 16-17.

HHAHF LR v & —WFEERSC 55 20004

57



58

HHAE - % KA. 1974a. 77 B ORINEATIZET
AHIZE B1H VU7 IEOHRRERELOM
AR HALKAFATSERR S, No. 33 : 69-78.
BhEE - ¥ KA. 1974b. 77 EEORIEMICE T
B B2 SBIRERREKOEINERR.
FALKWIFFEERE, No. 33 : 79-86
PHEE - F KA. 1974c. 77 B ORI I T
B E3 FHRE LSOEEOBKR. HAK
FAFFESREE, No. 34: 67-72,
FAEE - 1F KA. .1974d. 77 EBORIVEAM IR T
DR H 44k EREEOSZREREN OFFRER &R
EL Ok BALKBHRFEEE, No. 34 : 73-75.
PibEE - F KA. 1974e. 77 EBOFRINFAFICHET
AEf% F5% U7 UEOMBEREEELOM
R, HALKkBIEHR Y, No.34: 77-85.
BihHE - % KA. 1975, 77 CRBORIFEATICET S
Wge 6 <A T IEOMBERIIONT. K
LK S, No. 35 : 85-90.
AAF - AN 1992, 7 U CRERMTIM LR F
B2 IR v — £ - iesmE
&, 155 : 4849
A - A3 1993, 77 CBEHAIN ERER F
B3EENBEHEREY VY-8 IERS
&, $l6% : 45-46.
ENEZ ) EBE, 1997. 7 ¥ DR EE. FH6 -
TEEBREFEREY v ¥ —FEREE, 10-13.
IRIEZ. 1992, L ba A Vv AOBRTHEE BEHE
MEE WEFE, 37 2440-2446.
WEEM - EA M 1987, 20T TE - Fa s UEY
AR, BEFIGOE EEIN RS RE L v ¥ —FERE
&, 24-30.
AK - AREE - EHFH. 1993 20T T PR
4 FEFREHEAEY VY —EBRESE, 17-18.
1983.
“Diseases of Marine Animals, Vol. II Introduction,
Bivalvia to Scaphopoda (Ed. by O. Kinne)”,
Biologische Anstalt Helgoland, Hamburg, 477-961.
WTH#C - H A - FERIESE - R/ 1988. 77 ¢
M (BHGIER 7 7 UM ERE). IBfl624E
EERILRIEREY L ¥ —HERY, 31-35.
PARE—BR - BRI - IUARE—. 1983, s o7 U U
HEEHE. IFFS6 - STEE BB SR ERBEE
*WEE, 65-70.
RICIEEN - 1L FREE - MEFHA - ARTRIE - (IDRE
1988. 7 u 77 ¥ DMEEAEMETEEV. B2

LAuckner, G.. Diseases of Mollusca : Bivalvia. In

707U EDBHEREIZET 5%

EEREEREBKAFEREE, 69.

MkNER. 1967. #7 7 CIECETAHE—0 BEER@EO
SrEE L EITTHRER. BURATZE, 2 11-21.

AR NTEEA - JIBFER - R T, 1983, b
(BBANS74E1E). WM EEEBREEaEr ¥ —
HEHEE, 1721

ZHER NIEEA - NFER - R T 1984 TUE
MEAE (PHEER). WHssEEERBHRSTHE
vy —HERESE, 27-29.

BRIIFIE. 1994, FHBL 5 45 5 Mg B 18 & B U BT A 38
BEREE (b UEENAEREEERRAET), 1
OB, 1-11.

BEILFIE « PRSP, 1995, PR 6 45 B Hhdsiite e FE 8 72 i
MM AR BEREE (BHUEEHAKERITER
AWE), IWOE, 1-14.

BEIIFIR - MkES - HEEH#E. 1997, FH 8 SEEE IR
SEREERREMMETEREE, WG, 1-
13.

BRI - i) ekt - I REPEiss. 1999. 77 EEHHR
DEHENIEIC & 5 KEFE. AW, 34 7-14.
FEREH - o M- HE OB 1998 T IovANL
AMEMARSESEAE. JKEERITH, 46 : 473-480,

Naocal, T., T.Nakatsucawa, T. Nisizawa and K. Muroca.
1998.
black abalone Nordotis discus discus.
147-148

Nacanuma, T., B.M. DeenaN, K. Horixosar and D.E.

Primary culture of hemocytes from Japanese
Fish Pathol., 33:

Morse. 1994. Myogenesis in primary cell cultures
from larvae of the abalone, Haliotis rufescens. Mol.
Mar. Biol. Biotechnol., 3: 131-140.

PEME - THE—. 1982. 77U CEEAEEE. 56
FERFRBHEMEEL Y ¥ —FEREE, 31-51

i)l ek, 1990, BHEEMEEESD 20T U EHERDOERO
R, BURRTZ, 25 : 207-211.

RENIMEEE. 1991 BESERMZ 07 7 EHR OINRL
HEH. AW, 26: 157-158.

|| EEE. 1993, 20T YO TRHEGE) RREEOK
Beth & KO RGR. WA ILEE > & - AFRR
£, 16:35-38

)M, 1995, 7O T UY “HEWRE" RERTFOHE
K TOFEEOFEME. ARIT%, 30 : 283-284,

o)l R HE - M EEIHE - SERER. 1988, BHEM LD
7T U YRR ORBEAEF W R. AR, 23
203-204.

Naxkatsugawa, T., T. Nacar K. Hiva, T. NisHizawa and K.



Muroca. 1999.
Japanese black abalone Nordotis discus discus affected
with amyotrophia. Dis. Aquat. Org., 36: 159-161.

HEEBCHE. BUARTEM. 1986, REFIS4-594FEBE DREET A PE O
B, 77U CoMEARE. MRLERSEEL Y
¥ —HiE, w15 9-11.

ME W - AME . 1990. FUTUY - b7 LA
BE. A6 EINEREAR L v ¥ —HERS
#, 39-48

HASFSFES, 1996, #E I N-BFEL. BRMRE, 31
109-116.

BMOKE R SR EEE - P 4-8 Fif S - BEHAEEHE
. BHEGEHES, B B & -BRN K-
JEUEIE —rqEEFk~AEK 1982. =B 0D BEFE X ST
70, ANS6ME B 4| Bk SRS, 30-31.

KITHE - AHEB—. 1995. 77 UVHEHAESE. Fl6
FERFEBREME LY v & - BEREE, 11-14.

KILFE - ARG 1992, 77 CREEAEESRE. P2
EEREREEEY L 5 - HEREE, 1522

KiILFE - AARIE. 1994, 77 CEEAEEE PR
34 FEERABEEREY VY —BEREE, 13-

A virus isolated from juvenile

16.

KILFHEE - ISHHETA. 1994 77 CEMEESE TR
3 4EERIFERFEEL V- BERES
120-123.

KITFHFE - BFEE=. 1994, 77 UHEHAESE. FKS
EEBHEREEEY v 5 —BEREE, 11-14.

ANEIER. 1985, 77 EhEEHER. W15 B AR R B

WEX Yy —FFERESE, 19-20.

ANEIERL. 1986, 77 IR BBFN60ME R FUARRT RS
WEY ¥ —FEREE, 20-21.

KAEEE - FR—E. 1992. BEFAFERICRELLZOT
7 YR OXSEICH T AMEFHIIR (FH).
EGEXHFIFRE, $518% @ 33-38

MIE=HE. 1988. 77 CHHIFEK. BH624ERE ERAT 33T
WEL Yy —FERESE, 19-20.

WH—%. 1998, PR 9 4 R Ml Bt & 2 Bt BT R 52
BEREE GHUHEERKEREERAL),
7-8.

HE - BIIEZ. 1994, 778@@%&%.¥&3$
E%m%ﬁ% ¥y -BERSEE, 16-19.

BE - EIEZ. 1996 773@@%&&.?&4-
SEFEREHEREL Yy —FERSEE, 21-
24 : 75-79.

WH & - RipFA - TRIBFER. 1984, T EOEEA

BE. BAISSEFEERBERLAEL vy —BEHE
&=, 21-25.
BE -84 ¥ 1992 TUVEORERAE. FEITTE

BEEMARIBH A v & —HERES, 16720,

BH - ﬁwH%-Eﬁ%u~¢H%ﬁ 1985. 77 ¢
k) RFNSOMEEBAREH LR E L v ¥ —BE

%%,wﬂz

B - TAREER - B4F 3. 1989, T U EOREAE
BE. BATUEO - 61 - 624FEBMBFITBEL >y —F
EWEE, 171-174.

BB - WARFE 1978 DHOUORELRE. HHS24E
EEARE A E L ¥ - HEREE, 13-17.

OIE (Office International des Epizootics). 1997. Diag-
nostic Mannual for Aquatic Animal Diseases (2nd
ed.), OIE, Pars, 251 p.

Opranpy, J.J., P.W. Cuanc, A.D. Prownovosr, K.R.
Coorer, R.S. Brown and V.J. Yares. 1981.
Isolation of a viral agent causing hematopoietic
neoplasia in the soft-shell clam, Mya arenaria. J.
Invert. Pathol., 38: 45-51.

Otsu, R. and K. Sasaxi. 1997.

detected from juvenile abalones (Nordotis discus discus)

Virus-like particles

reared with an epizootic fatal wasting disease. J.
Invert. Pathol., 70: 167-168.
Perers, E.C.. 1988. Recent

disseminated sarcomas of marine bivalve molluscs.

investigations on the

In “Discase Processes in Marine Bivalve Molluscs
(Ed. by W.S. Fisher)”,
Publication 18, Bethesda (USA), 74-92.

1996. Appearance and spread of diseases

American Fish. Soc. Special

RenaurT, T..
among bivalve molluscs in the northern hemisphere in
relation to international trade. Rev. Sci. Tech., Off.
Int. Epiz., 15: 551-561.

WATEH - HA - R 1986, IRFN604FE R OFEE
EEOBEE, T 7Y O/ AR AR R
Ui, B1E 15718

Y A RANZ. 1994, PR 5 47 B b g pE A8 & i 4Rt A
RBEEHREE (HOUVEEUAEREERAL),
fE1-t&12.

g4 iy BE . 1990. T EOMEHARE. HR63E
EERBEIEE Y > ¥ —BEHESF, 16-18.

SRR - RSB - EO LD F - (WA B A 1984, T
T EDEHEE. B FEE=ERBHAEL
¥ —BERSE, 17-20.

SinpErMANN, C.J. and D.V. Licarner. 1988. Chapter 4.

THER LR v ¥ —BFZEERSC 55 20004

59



60

Molluscan Diseases. In “Disease Diagnosis and
Control in North American Marine Aquaculture”,
Developments in Aquaculture and Fisheries Science,

Vol. 17, Elsevier, Amsterdam, 266-317.

HEIIEHE. 1975, SR 2& L HE TBRAEMEDR
B4, BREET, DXRBMESE, FRHERL
¥ —, B, 121-147.

KET - BARKEIBER S, T4 — 8 EEREEER S
K, AF - BHRER (28).

kg - EDEIEHE. 1990. 7V VR EESBE. ERT
EFELOEM KR BEERS, 104-117.

KE¥RE - EEIEHE. 1991, 7 PHNEESE. FH2
SEFNNESM AR FERE, 85-107.

REEPERE - ERIEHE. 1992. 7 VHEHERESE. T3
FEFINORNERRBERS, 65-82.

KEEEE - ETIEHE. 1993, 7O VHEHAEESRE. TR 4
FEEINOEN KBRS, 74-81.

#HA L 1990, F£3BE EEHEBWMICAOIDEE, B
KEY s L T EoBOmEETHESY, KIERK
(#] 2V —X No. 35, WEIEES, AN~
i, FH, 13-19.

HOSF . R - KILEE. 1987, 7Y VHEEES

%, MEF59 - 0 ERFREITNE L v ¥ —HER

%, 23-29.

g PBHEE . KIFHEZ. 1989, TUVEMAERS

*. IEF6] - 62F AR EL L ¥ —FEH

£E&18-25.

oF - KILFHE.

61 + 62MF LRI IR EL

87-91.

F - KILFHE. 1991,

P - FRITEERTE

&, 16-22 : 146-150

BEET. 1999. 7T I VBERERREY 1V ADKRH

@ﬁ& IRERERZIREYERFHER (EYE
FEY) B, 38p.
%ﬁﬂi BMH . 1989. 7V YDA,

i

=

eyl

1989. 7 UM AESFE. B
WEL y-BERSESE,

et
fisid]

(=l

T B EEER. 63
AL v 5 —HERE

It

iE 160 -

- IEERMEHEREL S -FEHESE,
18-30 : 87-95.

WIEFEHE - 1R JC - thiBpEREA. 1997, 7 VHEE AR
(hEFER). P 7 FETREEREAEL VY —F
EHEE, 39-40.

fEIRFPE. 1983, 7Y EOBEEERE. BHSTEEZHEER

B¥EL vy - BEREE 9-13.
# kA FWAEE. 1982. 77 VEOFIMEHICE T B

7077 EOHBERECET 505

fge 8 HIRESERKICIZIVTIED
BN - BOBATEIOBBIR L OFFE.  RALKBIRTZE#R
4, No. 44 : 83-90.

Wang, B., X. L1 and C. Gou. 1997.
virus from Haliotis discus hannai Ino.
(P ER#EF), 12, 360-363 (In Chinese).

Waranasg, K., S. Suzuki, T. Nismizawa, K. Suzuki, M.

Infection of spherical

Virologica Sinica

Yosummizu and Y. Ezura. 1998. Control strategy
for viral nervous necrosis of barfin flounder. Fish
Pathol., 33: 445-446.

IWABEE - WhFRE - PN EE - WEEA - I B -1

Fiak. 1982, Zu 7 I VOB EEMHRTEE—
1. BFs6FEREEEKAFERES, 60.
WO — - £F3EFE. 1989, 7 07 7 YRR A4 mEHAHT B

”m% BRFI62ME TR IR FRR I & o & — 5 -
FEHEH, 125 64-65

mmﬂ~-$%%“% 1990. 7 07 7 VHER A R
SERER. A6 EIRERITEEL ¥ ¥ -
BreeEE, $H135 @62

AP FREE - MBI A - ATCHIB - PR #haE - kP &
1994. BHAEMKRSEE (Fu7yE—AD). FHk
IEERESRESBEY v ¥ -TERESE, §-
11

m*%&-%%%k-m%%%~%ﬁ%%-%ﬁk$
1995. FEHAEMMKRSEE (Fu7TE—XV).
SEFEILERETEEY V¥ — %%ﬁu&

LR FREE - MEFHA - ShkFnEE - TS - %Ek%
199%6. EHAERKREE (Fuo77E—1V). F
6EEREBRAEEYL Ly —FERESE, 14-
15.

L FRFBEE - HEFHA - SMANSE - ICHIS - HERAE
1997. 707 JYEHABMGEE. FH7
EFERBEEEmEL V- BERESE, 2

LR - FATCRIS - #EFEA - BREMHSE - KEF & - %
O BERERE. 1992, HEIAEEMHREE (¥
TIY—X1). FE2EEEEBR ﬁﬁﬁ¥h/
¥ —SBEMEH, 23-26.

L FREE - TR « WEFSA - BATHEE - KEF %
1993, EEHAEMMBEE (Fu7Tv—A).
SEFREBEEEEEL & — $¥ﬁua,m—
22,

ILHPFBEE - HETEATE - WEFEA - AR - BRERHE - &
HEZ -8 - HHEER. 191. 7077¥D
EWAE. FROFERESREHEEL Y —F
¥MWEHE, 23-27.



ARFREE - INOMEE - BRIEER - HHFA - ARG
1984, 7 a7 7 YOEEAERGEE. HEH58
FEEREEKAFERESE, 66.

LSRN - 8. 1992, 77 V. Fi 3 EEEIRE
HREY Y —EHRESE, 16-17.

HIER A 1984 7O VHEEAE (77ERBEEROK
Z). WAFISSEBEARIME A A v ¥ RS
17-21.

MIERA- - IO . 1986, 77 CHEEEiEE (BHISMER
T CREHARE). RAIGOF R IR
¥ —HEWRE, 22-25.

MR- MO - GEEER - XiEEHE. 1984, 77
TEWAEE GTEET 7 UHEEEE). BASSEER
R v —BERE, 11-12.

WMERA - 0O - #INESE 1987 7 7EERARE
(ARFIGOMERE 7 7 CRET A FE) . BAFI614EBEBF ) R4
HiEEY vy - BEHE 16-10.

BIMERA - Bth M. 1985, 7OV AEE EEO%
F). ERAISOME EERRRNR IR L v ¥ T
28-29.

R YFasE - ENTIEME. 1987, 77 CIEEAERESE. IR
6 LFFE (L OISk A F M, 70-86.

R RPF#iz - ERIEM. 1988, 77 UHEEEFE. B
624F FE 1 IR A K S R, 81-91.

BRI - B2 AERE - ERCIEME. 1989, 77 MW E
BEHEE. BRI Ak B EHRE, 103-
112.

HERRF LR vy - TFFEER L 55 20004

61



