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Country Name and Address

Australia Dr. Eva -Maria Bernoth
Manager, Aquatic Animal Health Unit,
Office of the Chief Veterinary Officer
Department of Agriculture, Fisheries and Forestry
GPO Box 858, Canberra ACT 2601,  Australia
Fax: 61-2-6272 3150; Tel:  61-2-6272 4328
Email:  Eva-Maria.Bernoth@affa.gov.au
Dr. Alistair Herfort (Focal point for disease reporting)
Aquatic Animal Health Unit , Office of the Chief Veterinary Officer
Department of Agriculture, Fisheries and Forestry
GPO Box 858, Canberra ACT 2601,  Australia
Fax: +61 2 6272 3150; tel: +61 2 6272 4009
E-mail: Alistair.Herfort@affa.gov.au

Bangladesh Dr. M. A. Mazid
Director General, Bangladesh Fisheries Research Institute (BFRI)
Mymensingh 2201, Bangladesh
Fax: 880-2-55259, Tel:  880-2-54874
E-mail: frifs@bdmail.net

Cambodia Mr. Srun Lim Song
Head, Laboratory Section, Department of Fisheries
186 Norodom Blvd.,P.O. Box 835, Phnom Penh, Cambodia
Fax: (855) 23 210 565; Tel: (855) 23 210 565
E-mail:  smallfish@bigpond.com.kh

China P.R. Mr.  Wei Qi
Extension Officer, Disease Prevention and Control Division
National Fisheries Technology Extension Centre, No. 18
Ministry of Agriculture
Mai Zi dian Street, Chaoyang District, Beijing 100026, China
Fax: 0086-1—65074250; Tel: 0086-10-65074250
E-mail: weiqi_moa@hotmail.com

Prof.  Yang Ningsheng  (Focal point for AAPQIS)
Director, Information Center, China Academy of Fisheries Science
150 Qingta Cun, South Yongding Road, Beijing 100039, China
Fax: 86-010-68676685;  Tel: 86-010-68673942
E-mail: ningsheng.yang@mh.bj.col.com.cn

DPR Korea Mr. Chong Yong Ho
Director of Fish Farming Technical Department
Bureau of Freshwater Culture
Sochangdong Central District, P.O.Box. 95 , Pyongyong, DPR Korea
Fax- 850-2-814416; Tel- 3816001, 3816121

LIST OF
NATIONAL COORDINATORS*

* The matrix provides a list of National Coordinators nominated by Governments and focal points for the Asia-Pacific Quarterly
Aquatic Animal Disease Reports.
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Hong Kong China Dr. Roger S.M. Chong
National Coordinator and Fish Health Officer
Agriculture,  Fisheries and Conservation Department
Castle Peak Veterinary Laboratory
San Fuk Road, Tuen Mun
New Territories, Hong Kong
Fax: +852 2461 8412
Tel: + 852 2461 6412
E-mail: vfhoafd@netvigator.com

India Dr. AG Ponniah
Director
National  Bureau of Fish Genetic Resources
Canal Ring Road, P.O. Dilkusha
Lucknow-226 002, U.O., India
Fax: (911-522) 442403; Tel: (91-522) 442403/442441
E-mail: nbfgr@1w1.vsnl.net.in; nbfgr@400.nicgw.nic.in

Shri M.K.R. Nair
Fisheries Development Commissioner

Indonesia Mr. Bambang Edy Priyono
National Coordinator (from September 2000)
Head, Division of Fish Health Management
Directorate General of Fisheries
Jl. Harsono RM No. 3
Ragunan Pasar Minggu
Tromol Pos No.: 1794/JKS
Jakarta – 12550 Indonesia
Tel: 7804116-119
Fax:  7803196 – 7812866
E-mail: dfrmdgf@indosat.net.id

Iran Dr. Reza Pourgholam
National Coordinator (from November 2000)
Veterinary Organization
Ministry of Jihad – E – Sazandegi
Vali-ASR Ave
S.J.Asad Abadi St
PO Box 14155 – 6349
Tehran, Iran
Tel: 8857007-8857193
Fax: 8857252

Japan Dr. Shunichi Shinkawa
Fisheries Promotion Division, Fishery Agency
1-2-1, Kasumigaseki
Chiyoda-ku, Tokyo 100-8907, Japan
Fax: 813-3591-1084; Tel: 813-350-28111(7365)
E-mail: shunichi_shinkawa@nm.maff.go.jp

Lao PDR Mr. Bounma Luang Amath
Fisheries and Livestock Department
Ministry of Agriculture, Forestry and Fisheries
P.O. Box 811, Vientianne, Lao PDR
TeleFax: (856-21) 415674; Tel: (856-21) 416932

List of National Coordinators

1 The experts included in this list have previously been consulted and agreed to provide valuable information and health advise
concerning their particular expertise.
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Malaysia Mr. Ambigadevi Palanisamy (from September 2001)
National Coordinator
Fisheries Research Institute
Department of Fisheries
Penang, Malaysia
E-mail: ambigadevip@yahoo.com

Dr. Ong Bee Lee (focal point for disease reporting)
Head,  Regional Veterinary Laboratory Services
Department of Veterinary Services
8th & 9th Floor, Wisma Chase Perdana
Off Jln Semantan 50630, Kuala Lumpur, Malaysia
Fax: (60-3) 254 0092/253 5804; Tel: (60-3) 254 0077 ext.173
E-mail: ong@jph.gov.my

Myanmar Ms. Daw May Thanda Wint
Assistant Staff Officer,  Aquatic Animal Health Section
Department of Fisheries
Sinmin Road, Alone Township , Yangon, Myanmar
Fax: (95-01) 228-253; Tel: (95-01) 283-304/705-547

Nepal Mr. M. B. Pantha
Chief, District Agri Devt. Officer
Dist Agric. Devt Office
Janakpur, Dhanusha
Nepal
Fax: (977-1) 486895
E-mail: image@bhawani.wlink.com.np

Pakistan Rana Muhammad Iqbal
Assistant Fisheries Development Commissioner II
Ministry of Food,  Agriculture and Cooperatives
R#310, B-Block, Islamabad,
Government of Pakistan, Islamabad, Pakistan
Fax:  92-051-9201246; Tel: 92-051-9208267

Dr. Rukshana Anjum
Assistant Fisheries Development Commissioner
Ministry of Food, Agriculture and Livestock
Government of Pakistan
Fax No. 051 9221246

Philippines Dr. Joselito R. Somga
Aquaculturist II, Fish Health Section, BFAR
860 Arcadia Building, Quezon Avenue, Quezon City 1003
Fax: (632)3725055/4109987;
Tel:(632) 3723878 loc206 or 4109988 to 89
E-mail: sssomga@edsamail.co.ph

Republic of Korea Dr. Mi-Seon Park
Director of Pathology Division
National Fisheries Research and Development Institute
408-1 Sirang, Kijang
Pusan 619-900 Korea RO
Tel: 82-51-720-2470; Fax: 82-51-720-2498
E-mail: parkms@haema.nfrda.re.kr

List of National Coordinators
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Singapore Mr. Chao Tien Mee
SAVAO (Senior Agri-Food and Veterinary Authority Officer)
OIC, Marine Aquaculture Centre (MAC)
Agri-Food & Veterinary Authority of Singapore (AVA)
300 Nicoll Drive, Changi Point, Singapore 498989
Tel: (65)    5428455; Fax No.:   (65) 5427696
E-mail:  CHAO_Tien_Mee@ava.gov.sg
Dr. Chang Siow Foong (focal person for disease reporting)
Agri-Food and Veterinary Authority of Singapore
Central Veterinary Laboratory
60 Sengkang East Way
Singapore 548596
Tel: (65) 3863572; Fax No. (65) 3862181
E-mail: CHANG_Siow_Foong@AVA.gov.sg

Sri Lanka Mr. A. M. Jayasekera
Director-General
National Aquaculture Development Authority of Sri Lanka
Ministry of Fisheries and Aquatic Resources Development,
317 1/1 T.B. Jayah Mawatha, Colombo 10, Sri Lanka
Tel: (94-1) 675316 to 8; Fax: (94-1) 675437
E-mail: aqua1@eureka.lk

Dr. Geetha Ramani Rajapaksa (focal point for disease reporting)
Veterinary Surgeon
Department of Animal Production and Health
Veterinary Investigation Centre, Welisara, Ragama, Sri Lanka
Tel: + 01-958213
E-mail: sser@sri.lanka.net

Thailand Dr. Somkiat Kanchanakhan
Fish Virologist, Aquatic Animal Health Research Institute (AAHRI)
Department of Fisheries , Kasetsart University Campus
Jatujak, Bangkok 10900, Thailand
Fax: 662-561-3993; Tel: 662-579-4122, 6977
E-mail:  somkiatk@fisheries.go.th

Vietnam Dr. Le Thanh Luu
Vice-Director
Research Institute for Aquaculture No. 1 (RIA No. 1)
Dinh Bang, Tien Son, Bac Ninh, Vietnam
Fax: 84-4-827-1368; Tel: 84-4-827-3070
E-mail: ria1@hn.vnn.vn
Ms Dang Thi Lua (Focal point for disease reporting)
Researcher, Research Institute for Aquaculture No.1 (RIA No.1 )
Dinh Bang , Tien Son, Bac Ninh, Vietnam
Fax: 84-4-827-1368; Tel  : 84-4-827 - 3070
E-mail: ria1@hn.vnn.vn; danglua@hotmail.com

List of National Coordinators
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Dr. Eva-Maria Bernoth
Manager, Aquatic Animal Health Unit
Office of the Chief Veterinary Officer
Department of Agriculture, Fisheries and Forestry – Australia
GPO Box 858, Canberra Act 2601
AUSTRALIA
Tel:  61-2-6272-4328
Fax:  61-2-6272-3150
E-mail:  Eva-Maria.Bernoth@affa.gov.au

Mr. Daniel Fegan
Apt. 1D Prestige Tower B
168/25 Sukhumvit Soi 23
Klongtoey, Bangkok 10110
THAILAND
Tel:  (662) 261-7225/(661) 825-8714
Fax:  (662) 261-7225
E-mail:  dfegan@usa.net

Professor Jiang Yulin
Shenzhen Exit & Entry Inspection and Quarantine Bureau
40 Heping Road, Shenzhen 518010
PEOPLE’S REPUBLIC OF CHINA
Tel:  86-755-5592980
Fax:  86-755-5588630
E-mail:  szapqbxi@public.szptt.net.cn

Dr. Indrani Karunasagar
UNESCO MIRCEN for Marine Biotechnology
Department of Fishery Microbiology
University of Agricultural Sciences
College of Fisheries
Mangalore – 575 002
Karnataka
INDIA
Tel:  91-824 436384
Fax: 91-824 436384/91-824 438366
E-mail: mircen@giasbg01.vsnl.net.in

Ms. Celia Lavilla-Pitogo Torres
SEAFDEC Aquaculture Department
5021 Tigbauan
REPUBLIC OF THE PHILIPPINES
Tel:  63-33 336 2965
Fax:  63-33  335 1008 E-mail:  celiap@seafdec.org.ph

Professor Mohammed Shariff
Faculty of Veterinary Medicine
Universiti Putra Malaysia
43400 Serdang, Selangor Darul Ehsan
MALAYSIA
Tel:  60-3-89431064
Fax:  60-3-89430626
E-mail:  shariff@vet.upm.edu.my

MEMBERS OF THE REGIONAL
WORKING GROUP

(RWG, 1998 TO 2001)
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Dr. Kamonporn Tonguthai
Department of Fisheries
Kasetsart University Campus
Ladyao, Jatujak, Bangkok 10900
THAILAND
Tel: (662) 940-6562
Fax: (662) 562-0571
E-mail:  kamonpot@fisheries.go.th

Dr. Yugraj Singh Yadava
National Agriculture Technology Project
Ministry of Agriculture
Pusa, New Delhi  110012
INDIA
Tel:  (91-11)-6254812  (residence)
(91-11) 5822380/5822381 (office)
E-mail:  y.yugraj@mailcity.com

Members of the Regional Working
Group (RWG, 1998 to 2001)
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Dr. James Richard Arthur
FAO Consultant
RR1, Box 13, Savarie Rd.
Sparwood, B.C.
Canada V0B 2G0
Tel:  250-425-2287
Fax:  250 425-0045 (indicate for delivery to R. Arthur, Tel. 425-2287)
E-mail:  rarthur@titanlink.com

Dr. Chris Baldock
Director, AusVet Animal Health Services
PO Box 3180
South Brisbane Qld 4101
AUSTRALIA
Tel:  61-7-3255 1712
Fax:  61-7-3511 6032
E-mail:  ausvet@eis.net.au

Mr. Pedro Bueno
Co-ordinator
Network of Aquaculture Centres in
Asia-Pacific
Department of Fisheries
Kasetsart University Campus
Ladyao, Jatujak, Bangkok 10900
THAILAND
Tel: (662) 561-1728 to 9
Fax: (662) 561-1727
E-mail:  pedro.bueno@enaca.org

Dr. Supranee Chinabut
Director, Aquatic Animal Health Research Institute
Department of Fisheries
Kasetsart University Campus,
Ladyao, Jatujak, Bangkok 10900
THAILAND
Tel: (662) 579-4122
Fax: (662) 561-3993
E-mail:  supranee@fisheries.go.th

Professor Timothy Flegel
Department of Biotechnology
Faculty of Science
Mahidol University
Rama 6 Road, Bangkok 10400
THAILAND
Tel: (662) 245-5650
Fax: (662) 246-3026
E-mail:  sctwf@mahidol.ac.th

Professor Tore Hastein
National Veterinary Institute
Ullevalsveien 68,
P.O. Box 8156 Dep. 0033
NORWAY
Tel:  47 22964710
Fax:  47 22463877
E-mail: Tore.Hastein@vetinst.no

MEMBERS OF THE TECHNICAL
SUPPORT SERVICES:
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Dr. Barry Hill
OIE Fish Disease Commission
CEFAS Weymouth Laboratory
The Nothe, Weymouth, Dorset DT4 8UB
UNITED KINGDOM
Tel:  44-1305 206 626
Fax:  44-1305-206 627
E-mail:  B.J.HILL@cefas.co.uk

Mr. Hassanai Kongkeo
Special Advisor Network of Aquaculture Centres in Asia-Pacific
Department of Fisheries
Kasetsart University Campus
Ladyao, Jatujak, Bangkok 10900
THAILAND
Tel: (662) 561-1728 to 9
Fax: (662) 561-1727
E-mail: hassanak@fisheries.go.th

Dr. Sharon E. McGladdery
Shellfish Health Pathologist
Department of Fisheries and Oceans – Canada
Gulf Fisheries Centre, P.O. Box 5030
Moncton, NB, CANADA E1C 9B6
Tel:  506 851-2018
Fax: 506 851-2079
E-mail:  McGladderyS@mar.dfo-mpo.gc.ca

Dr. Kazuhiro Nakajima
Head, Pathogen Section
Fish Pathology Division
National Research Institute of Aquaculture
422-1 Nansei-cho, Watarai-gun
Mie 516-0193
JAPAN
Tel:  81-599 66-1830
Fax:  81-599 6 6-1962
E-mail:  kazuhiro@nria.affrc.go.jp

Dr. Yoshihiro Ozawa
OIE Representation for Asia and the Pacific
OIE Tokyo, East 311, Shin Aoyama Bldg
1-1-1 Minami-aoyama, Minato-ku
Tokyo 107
JAPAN
Tel:  81-3-5411-0520
Fax:  81-3-5411-0526
E-mail:  Oietokyo@tky.3web.ne.jp

Dr. Michael J. Phillips
Environment Specialist
Network of Aquaculture Centres in
Asia-Pacific
Department of Fisheries
Kasetsart University Campus
Ladyao, Jatujak, Bangkok 10900
THAILAND
Tel: (662) 561-1728 to 9
Fax: (662) 561-1727

Members of the Technical
Support Services:
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E-mail:  Michael.Phillips@enaca.org

Dr.  Melba B. Reantaso
Aquatic Animal Health Specialist
Network of Aquaculture Centres in
Asia-Pacific
Department of Fisheries, Kasetsart University Campus
Ladyao, Jatujak, Bangkok 10900
THAILAND
Tel: (662) 561-1728 to 9
Fax: (662) 561-1727
E-mail: Melba.Reantaso@enaca.org;  melbar@fisheries.go.th

Dr. Rohana P. Subasinghe
Senior Fishery Resources Officer
(Aquaculture)
Inland Water Resources and
Aquaculture Service
Fisheries Department,
Food and Agriculture Organization of
the United Nations
Viale delle Terme di Caracalla
Rome 00100
ITALY
Tel:  39-06 570 56473
Fax:  39-06 570 53020
E-mail:  Rohana.Subasinghe@fao.org

Mr. Zhou Xiao Wei
Program Officer (Training)
Network of Aquaculture Centres in
Asia-Pacific
Department of Fisheries
Kasetsart University Campus
Ladyao, Jatujak, Bangkok 10900
THAILAND
Tel: (662) 561-1728 to 9
Fax: (662) 561-1727
E-mail:  zhoux@fisheries.go.th

Members of the Technical
Support Services:
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SECTION 2 – FINFISH DISEASES

SECTION F.1 GENERAL TECHNIQUES

Fig. F.1.1.2.1a. Red spot disease of grass carp (MG Bondad-Reantaso)
Fig. F.1.1.2.1b. Surface parasites, Lerneae cyprinacea infection of giant gouramy (JR Arthur)
Fig. F.1.1.2.1c. Ayu, Plecoglossus altivelis, infected with Posthodiplostomum cuticola (?)
metacercariae appearing as black spots on skin (K Ogawa)
Fig. F.1.1.2.1d. Typical ulcerative, popeye, fin and tail rot caused by Vibrio spp. (R Chong)
Fig. F.1.1.2.2a. Example of gill erosion on Atlantic salmon, Salmo salar, due to intense
infestation by the copepod parasite Salmincola salmoneus  (SE McGladdery)
Fig. F.1.1.2.2b. Fish gills infected with monogenean parasites (MG Bondad-Reantaso)
Fig. F.1.3.1a. Myxobolus artus infection in the skeletal muscle of 0+ carp (H Yokoyama)
Fig. F.1.3.1b. Ligula sp. (Cestoda) larvae infection in the body cavity of Japanese yellow goby,
Acanthogobius flavimanus (K Ogawa)
Fig. F.1.3.2a. Distended abdomen of goldfish (H Yokoyama)
Fig. F.1.3.2b. Japanese Yamame salmon (Onchorynchus masou) fingerlings showing swollen
belly due to yeast infection (MG Bondad-Reantaso)

SECTION F.2 – EPIZOOTIC HAEMATOPOIETIC NECROSIS (EHN)

Fig. F.2.2. Mass mortality of single species of redfin perch. Note the small size of fish affected
and swollen stomach of the individual to the center of the photograph. Note the characteristic
haemorrhagic gills in the fish on the left in the inset (AAHL)

SECTION F.3 – INFECTIOUS HAEMATOPOIETIC NECROSIS (IHN)

Fig.F.3.2a. IHN infected fry showing yolk sac haemorrhages (EAFP)
Fig.F.3.2b. Clinical signs of IHN infected fish include darkening of skin, haemorrhages on the
abdomen and in the eye around the pupil (EAFP)

SECTION F.4   ONCORHYNCHUS MASOU VIRUS  (OMV)

Fig. F.4.4.1.1a. OMV-infected chum salmon showing white spots on the liver (M Yoshimizu)
Fig. F.4.4.1.1b. OMV-induced tumour developing around  the mouth of chum salmon fingerling
(M Yoshimizu)
Fig. F.4.4.1.3. OMV particles isolated from masou salmon, size of nucleocapsid is 100 to 110
nm (M Yoshimizu)

SECTION F.5  INFECTIOUS PANCREATIC NECROSIS (IPN)

Fig.F.5.2a. IPN infected fish showing dark colouration of the lower third of the body and small
swellings on the head (EAFP)
Fig.F.5.2b. Rainbow trout fry showing distended abdomen characteristic of IPN infection.
Eyed-eggs of this species were imported from Japan into China in 1987 (J Yulin)
Fig.F.5.2c. Top: normal rainbow trout fry, below: diseased fry (EAFP)
Fig. F.5.4.1.3. CPE of IHNV (J Yulin)
Fig.F.5.4.1.4. IPN virus isolated from rainbow trout fry imported from Japan in 1987. Virus
particles are 55 nm in diameter (J Yulin)

SECTION F.6   VIRAL ENCEPHALOPATHY AND RETINOPATHY (VER)

Fig.F.6.2. Fish mortalities caused by VER (J Yulin)
Figs. F.6.4.1.2a, b. Vacuolation in brain (Br) and retina (Re) of GNNV-infected grouper in
Chinese Taipei (bar = 100 mm) (S Chi Chi)

LIST OF FIGURES
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SECTION F.7  SPRING VIRAEMIA OF CARP (SVC)

Figs.F.7.4.1.1a, b,c,d. Non-specific clinical signs of SVC infected fish, which may include
swollen abdomen, haemorrhages on the skin, abdominal fat tissue, swim bladder and other
internal organs and in the muscle (EAFP)

SECTION F.8  VIRAL HAEMORRHAGIC SEPTICAEMIA (VHS)

Fig.F.8.4.1.1. Non-specific internal sign (petechial haemorrhage on muscle) of VHS infected
fish (EAFP)

SECTION F.9  LYMPHOCYSTIS

Fig.F.9.2a. Wild snakehead infected with lymphocystis showing irregularly elevated masses of
pebbled structure (MG Bondad-Reantaso)
Fig.F.9.4.1.1a. Flounder with severe lymphocystis (J Yulin)
Fig.F.9.4.1.1b. Lymphocystis lesions showing granular particle inclusions (J Yulin)
Fig.F.9.4.1.1c. Carp Pox Disease caused by Herpesvirus (J Yulin)
Fig.F.9.4.1.1d. Goldfish with fungal (mycotic) skin lesions (J Yulin)
Fig.F.9.4.2.1a. Giant (hypertrophied) lymphoma cells with reticulate or branching inclusion
bodies around the nuclei (J Yulin)
Fig.F.9.4.2.1b. Impression smear of lymphocystis showing some giant cells, and hyaline
capsules (membrane) (J Yulin)
Fig.F.9.4.2.2a. Electron micrograph showing numerous viral particles in cytoplasm (J Yulin)
Fig. F.9.4.2.2b. Enlarged viral particles showing typical morphology of iridovirus (100 mm = bar)
(J Yulin)
Fig.F.9.4.2.2c.  Herpervirus in Carp Pox showing enveloped and smaller virions compared to
lymphocystis virus (J Yulin)

SECTION F.10  BACTERIAL KIDNEY DISEASE (BKD)

Fig.F.10.3.1.2a. Pinpoint colonies up to 2 mm in diameter of Renibacteriium salmonimarum,
white-creamy, shiny, smooth, raised and entire; three  weeks after incubation at 15°C on KDM-
2 medium (M Yoshimizu)
Fig.F.10.3.1.2b. Renibacterium salmoninarum rods, isolated from masou salmon
(M Yoshimizu)
Fig.F.10.4.1.1a. Kidney of masou salmon showing swelling with irregular grayish patches
(M Yoshimizu)
Fig.F.10.4.1.1b. Enlargement of spleen is also observed from BKD infected fish (EAFP)

SECTION F.11 EPIZOOTIC ULCERATIVE SYNDROME (EUS)

Fig.F.11.1.2a. Ayu, Plecoglatus altivelis, infected with mycotic granulomatosis (K Hatai)
Fig.F.11.1.2b. EUS affected farmed silver perch Bidyanus bidyanus from Eastern Australia
(RB Callinan)
Fig.F.11.2a. Catfish showing initial EUS red spots (MG Bondad-Reantaso)
Fig.F.11.2b. Snakehead in Philippines (1985) showing typical EUS lesions
(MG Bondad-Reantaso)
Fig.F.11.4.1.1a. Wild mullet in Philippines (1989) with EUS (MG Bondad-Reantaso)
Fig.F.11.4.1.1b. Red spot disease of grass carp in Vietnam showing ulcerative lesions (MG
Bondad-Reantaso)
Fig.F.11.4.1.2. Granuloma from squash preparation of muscle of EUS fish (MG Bondad-
Reantaso)
Fig.F.11.4.2.1a. Typical  severe mycotic granulomas from muscle section of EUS fish (H & E)
(MG Bondad-Reantaso)
Fig.F.11.4.2.1b. Mycotic granulomas showing fungal hyphae (stained black) using Grocotts
stain (MG Bondad-Reantaso)
Fig.F.11.4.2.2a. Typical characteristic of Aphanomyces sporangium (K Hatai)
Fig.F.11.4.2.2b. Growth of Aphanomyces invadans  on GP agar (MG Bondad-Reantaso)

List Of Figures
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SECTION 3 MOLLUSCAN DISEASES

SECTION M.1 GENERAL TECHNIQUES

Fig.M.1.1.1. Gaping hard shell clam, Mercenaria mercenaria, despite air exposure and
mechnical tapping (SE McGladdery)
Fig.M.1.1.2a. Mollusc encrustment (arrows) of winged oyster, Pteria penguin, Guian Pearl
Farm, Eastern Samar, Philippines (1996) (MG Bondad-Reantaso)
Fig.M.1.1.2b. Pteria penguin cultured at Guian Pearl Farm, Eastern Samar, Philippines with
extensive shell damage due to clionid (boring) sponge (1992) (D Ladra)
Fig.M.1.1.2c,d. Pteria penguin shell with dense multi-taxa fouling, Guian Pearl Farm, Eastern
Philippines (1996) (MG Bondad-Reantaso)
Fig.M.1.1.2e. Polydora sp. tunnels and shell damage at hinge of American oyster, Crassostrea
virginica, plus barnacle encrusting of other shell surfaces (SE McGladdery)
Fig.M.1.1.2f. Winged oyster, Pteria penguin, shell with clionid sponge damage. Guian Pearl
Farm, Eastern, Philippines (1996) (MG Bondad-Reantaso)
Fig.M.1.1.2g,h. Pinctada maxima, shell with clionid sponge damage due to excavation of
tunnels exhalent-inhalent openings (holes) to the surface (arrows). Other holes (small arrows)
are also present that may have been caused by  polychaetes, gastropod molluscs or other
fouling organisms. Guian Pearl Farm, Eastern Philippines (1996) (MG Bondad-Reantaso)
Fig.M.1.1.3a. Winged oyster, Pteria penguin, shell showing clionid sponge damage through to
the inner shell surfaces, Guian Pearl Farm, Eastern Philippines (1996) (MG Bondad-Reantaso)
Fig.M.1.1.3a1. Abalone (Haliotis roei) from a batch killed by polydoriid worms (B Jones)
Fig.M.1.1.3b,c. b. Shells of Pinctada maxima showing a erosion of the nacreous inner surfaces
(arrows), probably related to chronic mantle retraction; c.  Inner surface of shell showing
complete penetration by boring sponges (thin arrows) (D Ladra)
Fig.M.1.1.3d,e,f. Pinctada maxima (d), Pteria penguin (e) and edible oyster (Crassostrea sp.) (f)
shells showing Polydora-related tunnel  damage that has led to the formation of mud-filled
blisters (MG Bondad-Reantaso)
Fig.M.1.1.3g. Inner shell of winged pearl oyster showing: tunnels at edge of the shell (straight
thick arrow); light sponge tunnel excavation (transparent arrow); and blisters (small thick arrow)
at the adductor muscle attachment site. Guian Pearl Farm, Eastern Philippines (1996)
(MG Bondad-Reantaso)
Fig.M.1.1.3.h. Extensive shell penetration by polychaetes and sponges causing weakening and
retraction of soft-tissues away from the shell margin of an American oyster Crassostrea
virginica
(SE McGladdery)
Fig.M.1.1.4a. Normal oyster (Crassostrea virginica) tissues (SE McGladdery)
Fig.M.1.1.4b. Watery oyster (Crassostrea virginica) tissues – compare with M.1.1.4a
(SE McGladdery)
Fig.M.1.1.4c. Abscess lesions (creamy-yellow spots) in the mantle tissue of a Pacific oyster
(Crassostrea gigas) (SE McGladdery)
Fig.M.1.1.4d. Gross surface lesions in Pacific oyster (Crassostrea gigas) due to Marteiliodes
chungmuensis (MS Park and DL Choi)
Fig.M.1.1.4e. Water blister (oedema/edema) in the soft-tissues  of the mantle margin of an
American oyster (Crassostrea virginica) (SE McGladdery)
Fig.M.1.1.4f. Calcareous deposits (“pearls”) in the mantle tissues of mussels in response to
irritants such as mud or digenean flatworm cysts (SE McGladdery)
Fig.M.1.1.4g. Polydoriid tunnels underlying the nacre at the inner edge of an American oyster
(Crassostrea virginica) shell, plus another free-living polychaete, Nereis diversicolor on the inner
shell surface (SE McGladdery and M Stephenson)

SECTION M.2 BONAMIOSIS

Fig.M.2.2a.  Haemocyte infiltration and diapedesis across intestinal wall of a European oyster
(Ostrea edulis) infected by Bonamia ostreae (SE McGladdery)
Fig.M.2.2b. Oil immersion of Bonamia ostreae inside European oyster (Ostrea edulis)
haemocytes (arrows). Scale bar 20µm (SE McGladdery)
Fig.M.2.2c. Systemic blood cell infiltration in Australian flat oyster (Ostrea angasi) infected by
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Bonamia sp. Note vacuolised appearance of base of intestinal loop and duct walls (H&E)
(PM Hine)
Fig.M.2.2d. Oil immersion of Bonamia sp. infecting blood cells and lying free (arrows) in the
haemolymph of an infected Australian flat oyster, Ostrea angasi. Scale bar 20µm (H&E)
(PM Hine)
Fig.M.2.2e. Focal infiltration of haemocytes around gut wall (star) of Tiostrea lutaria (New
Zealand flat oyster) typical of infection by Bonamia sp. (H&E) (PM Hine)
Fig.M.2.2f. Oil immersion of haemocytes packed with Bonamia sp. (arrows) in an infected
Tiostrea lutaria (H&E) (PM Hine)

SECTION M.3. MARTEILIOSIS

Fig.M.3.2a. Digestive duct of a European oyster, Ostrea edulis, showing infection of distal
portion of the epithelial cells by plasmodia (arrows) of Marteilia refringens. Scale bar 15µm
(H&E) (SE McGladdery)
Fig.M.3.2b. Digestive tubule of a European oyster, Ostrea edulis, showing refringent spore
stage of Marteilia refringens (star). Scale bar 50µm (H&E) (SE McGladdery)
Fig.M.3.4.1.1a. Tissue imprint from Saccostrea commercialis (Sydney rock oyster) heavily
infected by Marteilia sydneyi (arrows) (QX disease). Scale bar 250µm (H&E) (RD Adlard)
Fig.M.3.4.1.1b. Oil immersion of tissue squash preparation of spore stages of Marteilia sydneyi
from Sydney rock oyster (Saccostrea commercialis) with magnified inset showing two spores
within the sporangium. Scale bar 50µm (H&E) (RD Adlard)

SECTION M.4 MIKROCYTOSIS

Fig.M.4.2a. Gross abscess lesions (arrows) in the mantle tissues of a Pacific oyster
(Crassostrea virginica) severely infected by Mikrocytos mackini (Denman Island Disease)
(SM Bower)
Fig.M.4.3.2.1a. Histological section through mantle tissue abscess corresponding to the gross
lesions pictured in Fig.M.4.2a, in a Pacific oyster (Crassostrea gigas) infected by Mikrocytos
mackini (H&E) (SM Bower)
Fig.M.4.3.2.1b. Oil immersion of Mikrocytos mackini (arrows) in the connective tissue surround-
ing the abscess lesion pictured in Fig.M.4.3.2.1a. Scale bar 20µm (H&E) (SM Bower)

SECTION M.5.  PERKINSOSIS

Fig.M.5.1.2a. Arca clam showing a Perkinsus-like parasite within the connective tissue.
Magnified insert shows details of an advanced ‘schizont’ like stage with trophozoites showing
vacuole-like inclusions. Scale bar 100µm. (H&E) (PM Hine)
Fig.M.5.1.2b. Pinctada albicans pearl oyster showing a Perkinsus-like parasite. Magnified
insert shows details of a ‘schizont’-like stage containing ‘trophozoites’ with vacuole-like
inclusions. Scale bar 250µm (H&E) (PM Hine)
Fig.M.5.3.2.1a. Trophozoite (‘signet-ring’) stages of Perkinsus marinus (arrows), the cause of
‘Dermo’ disease in American oyster (Crassostrea virginica) connective tissue. Scale bar 20µm
(H&E) (SM Bower)
Fig.M.5.3.2.1b. Schizont (‘rosette’) stages of Perkinsus marinus (arrows), the cause of ‘Dermo’
disease in American oyster (Crassostrea virginica) digestive gland connective tissue. Scale bar
30µm (H&E) (SE McGladdery)
Fig.5.3.2.2. Enlarged hypnospores of Perkinsus marinus stained blue-black with Lugol’s iodine
following incubation in fluid thioglycollate medium. Scale bar 200µm (SE McGladdery)

SECTION M.6 HAPLOSPORIDIOSIS

Fig.M.6.1.3a. Massive connective tissue and digestive tubule infection by an unidentified
Haplosporidium-like parasite in the gold-lipped pearl oyster Pinctada maxima from north
Western Australia. Scale bar 0.5 mm  (H&E) (PM Hine)
Fig.M.6.1.3b. Oil immersion magnification of the operculated spore stage of the
Haplosporidium-like parasite in the gold-lipped pearl oyster Pinctada maxima from north
Western Australia. Scale bar 10 µm. (H&E) (PM Hine)
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Fig.M.6.1.3c. Haemocyte infiltration activity in the connective tissue of a Sydney rock oyster
(Saccostrea cucullata) containing spores of a Haplosporidium-like parasite (arrow). Scale bar
0.5 mm. (H&E) (PM Hine)
Fig.M.6.1.3d. Oil immersion magnification of Haplosporidium-like spores (arrow) associated
with heavy haemocyte infiltration in a Sydney rock oyster (Saccostrea cucullata). Scale bar
10µm. (H&E) (PM Hine)
Fig.M.6.3.1.2a. Plasmodia (black arrows) and spores (white arrows) of Haplosporidium costale,
the cause of SSO disease, throughout the connective tissue of an American oyster
(Crassostrea virginica). Scale bar 50µm (SE McGladdery)
Fig.M.6.3.1.2b. Plasmodia (black arrows) and spores (white arrows) of Haplosporidium nelsoni,
the cause of MSX disease, throughout the connective tissue and digestive tubules of an
American oyster (Crassostrea virginica). Scale bar 100µm (SE McGladdery)
Fig.M.6.4.2.2a. Oil immersion magnification of SSO spores in the connective tissue of an
American oyster Crassostrea virginica. Scale bar 15µm (SE McGladdery)
Fig.M.6.4.2.2b. Oil immersion magnification of MSX  spores in the digestive tubule epithelium
of an American oyster Crassostrea virginica. Scale bar 25µm. (H&E) (SE McGladdery)

SECTION M.7 MARTEILIODOSIS

Fig.M.7.2a,b. a. Gross deformation of mantle tissues of Pacific oyster (Crassostrea gigas) from
Korea, due to infection by the protistan parasite Marteiloides chungmuensis causing  retention
of the infected ova within the ovary and gonoducts; b.  (insert) normal mantle tissues of a
Pacific oyster (MS Park and DL Choi)
Fig.M.7.4.2.1. Histological section through the ovary of a Pacific oyster (Crassostrea gigas)
with normal ova (white arrows) and ova severely infected by the protistan parasite Marteiliodes
chungmuensis (black arrows). Scale bar 100µm (MS Park)

SECTION 4 CRUSTACEAN DISEASES

SECTION 4.1 GENERAL TECHNIQUES

Fig.C.1.1.1.3a. Behaviour observation of shrimp PL in a bowl (P Chanratchakool)
Fig.C.1.1.1.3b. Light coloured  shrimp with full guts from a pond with healthy phytoplankton
(P Chanratchakool)
Fig.C.1.1.2.1a. Black discoloration of damaged appendages (P Chanratchakool)
Fig.C.1.1.2.1b. Swollen tail due to localized bacterial infection (P Chanratchakool)
Fig.C.1.1.2.2a,b. Shrimp with persistent soft shell (P Chanratchakool/MG Bondad-Reantaso)
Fig.C.1.1.2.3a. Abnormal blue and red discoloration (P Chanratchakool)
Fig.C.1.1.2.3b. Red discoloration of swollen appendage (P Chanratchakool)
Fig.C.1.1.3a. Severe fouling on the gills (P Chanratchakool)
Fig.C.1.1.3b. Brown discolouration of the gills (P Chanratchakool)
Fig.C.1.1.3c. Shrimp on left side with small hepatopancreas (P Chanratchakool)
Fig.C.1.2a, b, c. Examples of different kinds of plankton blooms (a- yellow/green coloured
bloom; b- brown coloured bloom; c- blue-green coloured bloom (P Chanratchakool)
Fig.C.1.2d. Dead phytoplankton (P Chanratchakool)
Fig. C.1.3.6. Points of  injection of fixative (V Alday de Graindorge and TW Flegel)

SECTION C.2 YELLOWHEAD DISEASE (YHD)

Fig.C.2.2. Gross sign of yellow head disease (YHD) are displayed by the three Penaeus
monodon on the left (TW Flegel)
Fig.C.2.3.1.4a,b. Histological section of the lymphoid organ of a juvenile P. monodon with
severe acute YHD at low and high magnification. A generalized, diffuse necrosis of LO cells is
shown. Affected cells display pyknotic and karyorrhectic nuclei. Single or multiple perinuclear
inclusion bodies, that range from pale to darkly basophilic, are apparent in some affected cells
(arrows). This marked necrosis in acute YHD distinguishes YHD from infections due to Taura
syndrome virus,which produces similar cytopathology in other target tissues but not in the LO.
Mayer-Bennett  H&E.  525x and 1700x magnifications, respectively (DV Lightner)

List Of Figures



235

Fig.C.2.3.1.4c. Histological section of the gills from a juvenile P. monodon with YHD. A
generalized diffuse necrosis of cells in the gill lamellae is shown, and affected cells display
pyknotic and karyorrhectic nuclei (arrows). A few large conspicuous, generally spherical cells
with basophilic cytoplasm are present in the section.These cells may be immature hemocytes,
released prematurely in response to a YHV-induced hemocytopenia. Mayer-Bennett H&E.
1000x magnification (DV Lightner)

SECTION C.3 INFECTIOUS HYPODERMAL AND HAEMATOPOIETIC NECROSIS (IHHN)

Fig.C.3.2a. A small juvenile Penaeus stylirostris showing gross signs of acute IHHN disease.
Visible through the cuticle, especially on the abdomen, are multifocal white to buff colored
lesions in the cuticular epithelium or subcutis (arrows). While such lesions are common in P.
stylirostris with acute terminal IHHN disease, they are not pathognomonic for IHHN disease
(DV Lightner)
Fig.C.3.2b. Dorsal view of juvenile P. vannamei (preserved in Davidson’s AFA) showing gross
signs of IHHNV-caused RDS. Cuticular abnormalities of the sixth abdominal segment and tail
fan are illustrated (DV Lightner)
Fig.C.3.2c. Lateral view of juvenile P. vannamei (preserved in Davidson’s AFA) showing gross
signs of IHHNV-caused RDS. Cuticular abnormalities of the sixth abdominal segment and tail
fan are illustrated (DV Lightner)
Fig.C.3.4.1.2a. A low magnification photomicrograph (LM) of an H&E stained section of a
juvenile P. stylirostris with severe acute IHHN disease. This section is through the cuticular
epithelium and subcuticular connective tissues just dorsal and posterior to the heart. Numer-
ous necrotic cells with pyknotic nuclei or with pathognomonic eosinophilic intranuclear
inclusion bodies (Cowdry type A) are present (arrows). Mayer-Bennett H&E. 830x magnification
(DV Lightner)
Fig.C.3.4.1.2b. A high magnification of gills showing eosinophilic intranuclear inclusions
(Cowdry type A inclusions or CAIs) that are pathognomonic for IHHNV infections. Mayer-
Bennett H&E. 1800x magnification (DV Lightner)

SECTION C.4 WHITE SPOT DISEASE (WSD)

Fig.C.4.2a. A juvenile P. monodon with distinctive white spots of  WSD (DV Lightner)
Fig.C.4.2b. Carapace from a juvenile P. monodon with WSD. Calcareous deposits on the
underside of the shell account for the white spots (DV Lightner/P. Saibaba)
Fig.C.4.3.3.1.2a. Histological section from the stomach of a juvenile P.chinensis infected with
WSD. Prominent intranuclear inclusion bodies are abundant in the cuticular epithelium and
subcuticular connective tissue of the organ (arrows) (DV Lightner)
Fig.C.4.3.3.1.2b. Section of the gills from a juvenile P. chinensis with WSBV. Infected cells
show developing and fully developed intranuclear inclusion bodies of WSBV (arrows). Mayer-
Bennett H&E. 900x magnification (DV Lightner)

SECTION C.4a BACTERIAL WHITE SPOT SYNDROME (BWSS)

Fig. C.4a.2. Penaeus monodon dense white spots on the carapace induced by WSD (M. Shariff)
Fig. C.4a.4.2.2a, b. Bacterial white spots (BWS), which are less dense than virus-induced
white spots. Note some BWS have a distinct whitish marginal ring and maybe with or without a
pinpoint whitish dot in the center (M. Shariff/ Wang et al. 2000 (DAO 41:9-18))
Fig. C.4a.4.2.2c. Presence of large number of bacteria attached to exposed fibrillar laminae of
the endocuticle (M. Shariff/ Wang et al. 2000 (DAO 41:9-18))

SECTION C.5 BACULOVIRAL MIDGUT GLAND NECROSIS (BMGN)

Fig.C.5.1.2a. Section of the hepatopancreas of P. plebejus displaying several hepatopancreas
cells containing BMN-type intranuclear inclusion bodies. Mayer-Bennett H&E. 1700 x magnifi-
cation (DV Lightner)
Fig.C.5.4.2.1a.  High magnification of hepatopancreas from a PL of P. monodon with a severe
infection by a BMN-type baculovirus. Most of the hepatopancreas cells display infected nuclei.
Mayer-Bennett H&E. 1700x magnification (DV Lightner)
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Fig. C.5.4.2.1b, c. Sections of the hepatopancreas of a PL of P. japonicus with severe BMN.
Hepatopancreas tubules are mostly destroyed and the remaining tubule epithelial cells contain
markedly hypertrophied nuclei that contain a single eosinophilic to pale basophilic, irregularly
shaped inclusion body that fills the nucleus. BMNV infected nuclei also display diminished
nuclear chromatin, marginated chromatin and absence of occlusion bodies that characterize
infections by the occluded baculoviruses. Mayer-Bennett H&E. Magnifications: (a) 1300x; (b)
1700x (DV Lightner)
Fig.C.5.4.2.1d. MBV occlusion bodies  which appear as esosinophilic, generally multiple,
spherical inclusion bodies in enormously hypertrophied nuclei (arrows). Mayer-Bennett H&E.
1700x magnification (DV Lightner)

SECTION C.6 GILL-ASSOCIATED VIRUS (GAV)

Fig. C.6.4.2.1. Transmission electron microscopy of GAV (P Walker)

SECTION C.8 TAURA SYNDROME (TS)

Fig. C.8.4.1.1a,b. a. Moribund, juvenile, pond-reared Penaeus vannamei from Ecuador in the
peracute phase of Taura Syndrome (TS). Shrimp are lethargic, have soft shells and a distinct
red tail fan; b. Higher magnification of tail fan showing reddish discoloration and rough edges
of the cuticular epithelium in the uropods suggestive of focal necrosis at the epithelium of
those sites (arrows) (DV Lightner)
Fig. C.8.4.1.1c,d,e. Juvenile, pond-reared P. vannamei (c – from Ecuador; d – from Texas; e –
from Mexico) showing melanized foci mark sites of resolving cuticular epithelium necrosis due
to TSV infection (DV Lightner/F Jimenez)
Fig. C.8.4.1.2a. Focal TSV lesions in the gills (arrow). Nuclear pykinosis and karyorrhexis,
increased cytoplasmic eosinophilia, and an abundance of variably staining generally spherical
cytoplasmic inclusions are distinguishing characteristics of the lesions. 900x magnification
(DV Lightner)
Fig. C.8.4.1.2b. Histological section through stomach of juvenile P. vannamei showing
prominent areas of necrosis in the cuticular epithelium (large arrow). Adjacent to focal lesions
are normal appearing epithelial cells (small arrows). Mayer-Bennett H&E. 300x magnification
(DV Lightner)
Fig. C.8.4.1.2c. Higher magnification of Fig. C.8.4.1.2b showing the cytoplasmic inclusions
with pyknotic and karyorrhectic nuclei giving a ‘peppered’ appearance. Mayer-Bennett H&E.
900x magnification (DV Lightner)
Fig. C.8.4.1.2d. Mid-sagittal section  of the lymphoid organ (LO) of an experimentally infected
juvenile P. vannamei. Interspersed among normal appearing lymphoid organ (LO) cords or
tissue, which is characterized by multiple layers of sheath cells around a central hemolymph
vessel (small arrow), are accumulations of disorganized LO cells  that form LO ‘spheroids”.
Lymphoid organs spheres (LOS) lack a central vessel and consists of cells which show
karyomegaly and large prominent cytoplasmic vacuoles and other cytoplasmic inclusions (large
arrow). Mayer-Bennett H&E. 300x magnification (DV Lightner)

SECTION C.9 NUCLEAR POLYHEDROSIS BACULOVIROSES  (NPB)

Fig. C.9.3.2.1a. Wet  mount of feces from a P. vannamei infected with BP showing tetrahedral
occlusion bodies (arrows) which are diagnostic for infection of shrimp’s hepatopancreas or
midgut epithelial cells. Phase contrast, no stain. 700x magnification (DV Lightner)
Fig. C.9.3.2.1b,c. Mid and high magnification views of tissue squash preparations of the
hepatopancreas (HP) from PL of P. monodon with MBV infections. Most HP cells in both PLs
usually display multiple, generally spherical, intranuclear  occlusion bodies (arrow) that are
diagnostic for MBV. 0.1% malachite green. 700x (b) and 1 700x (c) magnifications
(DV Lightner)
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Fig. C.9.3.2.3a,b. a. Mid-magnification view of mid-sagittal sections of PL of P. vannamei with
severe BP infections of the hepatopancreas showing multiple eosinophilic BP tetrahedral
occlusion bodies within markedly hypertrophied hepatopnacreas (HP) cell nuclei (arrows).
Mayer-Bennett H&E. 700x magnification; b. High magnification of an HP tubule showing
several BP-infected cells that illustrate well the intranuclear, eosinophilic, tetrahedral occlusion
bodies of BP (arrows).  Mayer-Bennett H&E. 1800x magnification (DV Lightner)

SECTION C.10 NECROTISING HEPATOPANCREATITIS (NH)

Fig. C.10.4.1.1. Juvenile P. vannamei with NHP showing markedly atrophied hepatopancreas,
reduced to about 50% of  its normal volume (DV Lightner)
Fig. C.10.4.1.2. Wet- mount of the HP of infected shrimp with inflamed hemocyte, melanized
HP tubules and absence of lipid droplets. No stain. 150x magnification (DV Lightner)
Fig. C.10.4.1.3a,b.  Low and mid-magnification of photographs of the HP of a severely NHP
infected juvenile P. vannamei.  Severe hemocytic inflammation of the intratubular spaces (small
arrow) in response to necrosis, cytolysis and sloughing of HP tubule epithelial cells (large
arrow), are among the principal histopathological changes due to NHP.  Mayer-Bennett H&E.
150x (a) and 300x (b) magnifications (DV Lightner)
Fig. C.10.4.1.3c. Low magnification view of the HP of a juvenile P. vannamei with severe,
chronic NHP. The HP tubule epithelium is markedly atrophied, resulting in the formation of large
edematous (fluid filled or “watery” areas in the HP. Mayer-Bennett H & E. 100x magnification
(DV Lightner)
Fig. C.10.4.1.3d. The HP tubule epithelial cells show no cytoplasmic lipid droplets, but instead
contain masses of the tiny, non-membrane bound, intracytoplasmic NHP bacteria (arrow).
Mayer-Bennett H&E.  1700x magnification (DV Lightner)
Fig. C.10.4.2.1. Low magnification TEM of a hepatopancreatocyte from a juvenile P. vannamei
with NHP. Profiles of intracellular rod-shaped forms (large arrow) and helical forms (small arrow)
of the NHP bacterium are abundant  in the cytoplasm. 10 000x magnification (DV Lightner)

SECTION C.11 CRAYFISH PLAGUE

Fig. C.11.3.2.1a. Fresh microscopic mount of a piece of infected exoskeleton showing fungal
spores (EAFP/DJ Alderman)
Fig. C.11.4.1.1a,b. Clinical signs of infected crayfish showing whitened necrotic musculature in
the tail, and often accompanied in chronic infections by melanisation (blackening) of affected
exoskeleton (EAFP/DJ Alderman)
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The Asia Diagnostic Guide to Aquatic Animal Diseases or 'Asia Diagnostic Guide' is an
up- datable diagnostic guide for the pathogens and diseases listed in the NACA/FAO/
OIE Quarterly Aquatic Animal Disease Reporting System. It was developed  from a
large amount of technical contribution from aquatic animal health scientists in the Asia-
Pacific region who supported the regional programme. The Asia Diagnostic Guide,
which could be effectively used for both farm and laboratory level diagnosis in the
region, not only complements the Manual of Procedures for the implementation of the
Asia Regional Technical Guidelines on health management for the responsible move-
ment of live aquatic animals, but also assists in expanding national and regional aquatic
animal health diagnostic capabilities that will assist countries in upgrading technical
capacities to meet the requirements in the OIE International Aquatic Animal Code and
the OIE Diagnostic Manual for Aquatic Animal Diseases.
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