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tion with health certificates issued by the government
authority of the exporting country, 2) to receive an
examination for pathogens in the fish or eggs at the
time of import, and 3) to disinfect eggs immediately
after importation.

Examination for pathogens at the time of import is
carried out by the JFRCA as entrusted by the Fisheries
Agency. Examination is done on viral diseases such as
VHS (viral hemorrhagic septicemia), BKD and whirl-
ing disease of salmonid fish (Mxyosoma cerebralis), and
on viruses, bacteria, and parasites for eel. Examina-
tions are also conducted for other species.

To prevent the spread of fish diseases, prefectural
fish disease control centers and fisheries experimen-
tal stations examine live fish and eggs for pathogens
upon the request of the aquaculture farmer. The
Fisheries Agency encourages farmers to transport live
fish and eggs with records of species, place of produc-
tion, name and address of producer, dates of
fertilization or hatching, history of fish disease, and
medication history.

Prefectural Governments (47)

Fisheries Experimental Stations (96)

_| Fish Disease Control Centers (20) —l

__| Fisheries Extension Offices |

* Disease diagnosis

* Drug residue testing

* Providing guidance on fish disease control and drug use

* To survey and observe environmental conditions in aquaculture grounds
* Research

Figure 6
Role of the prefectural governments in the fish disease con-
trol system.

« Guidance, Assistance
Prefectural
Government -
« Information '
» Guidance “R y
» Financial support eport Farmer
Fisheries * Guidance, Assistance T
Co-operative
Association -
« Information

* Drug residue testing
» Diagnosis of fish disease
* Observation of environmental conditions in aquaculture ground

Figure 7
Role of fisheries cooperative associations in the con-
trol of fish disease.

Training—Fish disease specialists are indispensable
for carrying out adequate control measures such as
providing advice to the aquaculture farmers and di-
agnosing and disinfecting facilities and equipment.
Since 1973, the Fisheries Agency has been training
the staffs of prefectural governments—in 1984 staffs
of fisheries cooperative associations were included in
the training program. This training was aimed at edu-
cating new fish disease specialists and at improving
the knowledge of the current specialists. In recent
years, the Fisheries Agency has entrusted this train-
ing to JFRCA.

There are various training courses offered by the
JFRCA for fish disease technical workers. A basic class
consists of 20 day-lectures and practical exercises
each year for 3 years. In 1989, there were 30 to 40
trainees for each year course; altogether, 100 people
have participated in the training. Other training on
fish disease is also carried out. Since 1974, the Japan
Veterinary Medical Association has been providing a
fish disease course for veterinarians every year as
postgraduate education. In Japan, training for fish
disease technical workers is carried out separately in
the fishery and veterinary fields. On the other hand,
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aquacultural guidance and leadership are mainly car-
ried out in the fishery field.

Investigation and Extension—Under the present cir-
cumstances where fish disease can cause large-scale
damage and is becoming more complicated to pre-
vent, diagnose, and treat, it is becoming more
important to promote research on fish disease and to
give aquaculture farmers information and techniques
to control this threat.

Studies on fish disease by the Fisheries Agency are
mainly conducted at the National Research Institute
of Aquaculture in cooperation with six of the nine
regional national fisheries research institutes and the

Fisheries Agency
National Fisheries Research Institutes (8)
/|  National Research Institute of Aquaculture (1)

Universities —E Fishery faculties (17)
Veterinary faculties (16)

Prefectural government
Fisheries Experimental Stations

Figure 8
Major organizations involved in fish disease research
in Japan.

Hokkaido Salmon Hatchery. The Agency entrusts
some universities with fundamental research, such as
exploring the mechanisms of outbreak and infection
of various fish diseases. It also entrusts prefectural
fisheries experimental stations with applied research
for fish disease control techniques, such as disinfec-
tion and vaccines (Fig. 8).

Through its extension program, the Agency dis-
tributes textbooks about disease diagnosis and
techniques of disease prevention and lends films
and video tape recordings through the JFRCA to the
prefectural staffs who are in charge of guiding
aquaculture farmers. Prefectural governments also
offer guidance courses and distribute textbooks or
pamphlets on fish disease to the aquaculture farmer.
These measures are used to impart knowledge on
fish disease characteristics, disease prevention,
aquaculture management, and use of drugs, and
how to put all of this knowledge into practice appro-
priately (Fig. 9).

Fisheries Agency

Japan Fisheries Resource
Conservation Association

textbooks
films
y  Vvideo tapes

Prefectural government

guidance
textbooks and pamphlets

Figure 9
The Fisheries Agency’s extension system for
providing fish disease information in Japan.

Drugs—Appropriate aquaculture management is im-
portant to prevent or to reduce damage by fish
disease. Drugs are also important to reduce damage
when disease breaks out. ’

At present, there are 26 antibacterial medicines
available for fish in Japan. In addition, there are vac-
cines for vibriosis, insecticides, anesthetics, and
nutritive drugs. In 1988, all the fishery drugs sold in
Japan amounted to 1,540 t, which was worth $55 mil-
lion.

All drugs are strictly evaluated for safety, effi-
cacy, residue accumulation in fish tissues, and
other properties by the Central Pharmaceutical Af-
fairs Council prior to receiving manufacture
approval from the Ministry of Agriculture, Forestry,
and Fisheries, based on the Pharmaceutical Affairs
Law. Use of antibacterial drugs for fish as well as
livestock is regulated by “The Standard to be Ob-
served by User,” which is based on the same law
(Table 2).

Staffs of prefectural governments and fisheries co-
operative association assist all aquaculture farmers to
use drugs properly by visiting, distributing pam-
phlets, or carrying out guidance courses at regular
intervals. The public health divisions of prefectural
governments carry out drug residue testing by sam-
pling cultured fish from shops. The fisheries divisions
of prefectural governments and fisheries cooperative
associations also examine aquaculture products sub-
mitted on a voluntarily basis for drug residues before
harvest, in order to ensure that foods are safe for
human consumption.
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Table 2

The standard to be observed by user of drug (MAFF 1980).

Drug

Subject animal

Administration and dosage

Withdrawal period®

Feed additive
containing
alkyltrimethyl-

ammoniumcalcium-

oxytetracycline
Feed additive
containing
ampicillin
Feed additive
containing

chlortetracycline

hydrochloride

Feed additive
containing
erythromycin

Feed additive
containing
florphenicol

Feed additive
containing
kitasamaycin

Feed additive
containing
oxytetraccycline
hydrochloride

Feed additive
containing
oxolinic acid
(except liquid)

Feed additive
containing
oxolinic acid
(liquid)

Yellowtail

Yellowtail

Yellowtail

Eel

Yellowtail

Yellowtail

Yellowtail

Yellowtail

Red sea bream

Coho salmon

Eel

Rainbow trout

Yellowtail

Coho salmon

Eel

Rainbow trout

Ayu

Carp

Yellowtail

Administer orally, mixing not more than
50 g (potency) in 1 t of feed®

Administer orally, mixing not more than
20 g (potency) in 1 t of feed

Administer orally, mixing not more than
50 g (potency) in 1 t of feed

Administer orally, mixing not more than
50 g (potency) in 1t of feed

Administer orally, mixing not more than
50 g (potency) in 1 t of feed

Administer orally, mixing not more than
10 g in 1 t of feed

Administer orally, mixing not more than
80 g (potency) in 1 t of feed

Administer orally, mixing not more than
50 g (potency) in 1 t of feed

Administer orally, mixing not more than
50 g (potency) in 1 t of feed

Administer orally, mixing not more than
50 g (potency) in 1 t of feed

Administer orally, mixing nct more than

50 g (potency) in 1 t of feed

Administer orally, mixing not more than
50 g (potency) in 1 t of feed

Administer orally, mixing not more than
30 gin 1t of feed

Administer orally, mixing not more than
20 g in 1 t of feed

Administer orally, mixing not more than
20 gin 1 t of feed

Administer orally, mixing not more than
20 gin 1 t of feed

Administer orally, mixing not more than
20 g in 1 t of feed

Administer orally, mixing not more than
10 gin 1 t of feed

Administer orally, mixing not more than
20 g in 1 t of feed |

20 days

5 days

10 days

15 days

30 days

5 days

20 days

20 days

30 days

30 days

30 days

30 days

16 days

21 days

20 days

21 days

14 days

28 days

16 days
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Table 2 (Continued)
Drug Subject animal Administration and dosage Withdrawal period”
Bath agent Eel Give bath, dissolving not more than 25 days
containing 5gin 1t of water
oxolinic acid
Ayu Give bath, dissolving not more than 14 days
10 g in 1 t of water
Feed additive Yellowtail Administer orally, mixing not more than 30 days
containing 40 g (potency) in 1t of feed
spiramaycin
embonate
Feed additive Rainbow trout Administer orally, mixing not more than 30 days
containing 100 g in 1 t of feed
sulfadimethoxine
or its sodium salt
Feed additive Yellowtail Administer orally, mixing not more than 15 days
containing 200 g in 1 t of feed
sulfamonomethoxine
or its sodium salt Eel Administer orally, mixing not more than 30 days
200 g in 1 t of feed
Coho salmon Administer orally, mixing not more than 30 days
100 g in 1 t of feed
Ayu Administer orally, mixing not more than 15 days
100 g in 1 t of feed
Rainbow trout Administer orally, mixing not more than 30 days
150 g in 1 t of feed
Bath agent Rainbow trout Give bath, dissolving not more than 15 days
containing 10 g in 1 liter of salt watet (less
sulfamonomethoxine than 1% concentration)
or its sodium salt
Feed additive Ayu Administer orally, mixing not more than 15 days
containing 15 g of sulfamonomethoxine and
sulfamonomethoxine 5 g of ormetoprim in 1 t of feed
and ormetoprim
(compound drug)
Feed additive Yellowtail Administer orally, mixing not more than 15 days
containing 50 g in 1t of feed
thiamphenicol
¢ Withdrawal period defined as the required waiting period following drug administration prior to use of fish for human consumption.
b .
t = metric ton.
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