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3.1 Bacteriology Introduction 

 
he following chapter describes inspection procedures for bacterial pathogens of fish that may be 
required for a fish health inspection.  The target bacterial species include Aeromonas salmonicida, 

Yersinia ruckeri, Edwardsiella ictaluri, Renibacterium salmoninarum, and Piscirickettsia salmonis.   
Section 2, Chapter 2 Sampling describes procedures for proper sampling of fish tissues to ensure 
detection of any of these pathogens during a fish health inspection.  
 
Presumptive identifications of A. salmonicida (subspecies salmonicida and achromogenes) (Section 2, 
3.2 Aeromonas salmonicida (Furunculosis)), E. ictaluri (Section 2, 3.4 Edwardsiella ictaluri (Enteric 
Septicemia of Catfish, ESC)), and Y. ruckeri (Section 2, 3.3 Yersinia ruckeri (Enteric Redmouth Disease, 
ERM)) are based on Gram staining properties, and characteristic biochemical reactions. Confirmatory 
identification consists of fluorescent antibody testing using fluorescein-conjugated, species-specific 
antibody (Section 2, 3.8.E “Fluorescent Antibody Test (FAT)”).  Known isolates of A. salmonicida, E. 
ictaluri, and Y. ruckeri are purchased from ATCC and are used as positive controls. Single, unknown 
isolates may be used to test for all three of these organisms.  
 
The presumptive identification of the Gram-positive bacterium R.  salmoninarum (Section 2, 3.5 
Reibacterium salmoninarum (Bacterial Kidney Disease, BKD)) is based upon serological methods.  For 
purposes of initial screening and detection of the pathogen, the direct fluorescent antibody technique 
(FAT) on kidney smears and ovarian fluid samples is employed (Section 2, 3.8.E “Fluorescent Antibody 
Test (FAT)”).  Documentation exists which indicates the possibility for false positive results caused by 
bacterial organisms which cross react with antibodies prepared against R. salmoninarum (Austin et al., 
1985; Bullock et al., 1980; Brown et al. 1995). For this reason, it is important to follow steps described 
below to confirm that a positive FAT result is due to the presence of this pathogen.  Exception:  
Anadromous salmonids regularly monitored for R. salmoninarum with ELISA or quantitative PCR 
techniques may be considered positive without additional testing by FAT. 
 
Any FAT results which appear positive for R. salmoninarum should be confirmed by either culture of 
kidney tissue on selective kidney disease medium (SKDM-2) (Section 2, 3.5.B.1 “Bacterial Culture”) or 
by testing the positive tissues with the polymerase chain reaction (PCR) technique (Section 2, 3.5.B.2 
“Nested Polymerase Chain Reaction (PCR) for Confirmation of R. salmoninarum DNA”). 
 
The presumptive identification of the gram-negative, intracellular bacterium P. salmonis (Section 2, 3.6 
Piscirickettsia salmonis) is based on isolation in tissue cell culture without antibiotics and/or detection in 
stained tissue impressions (Section 2, 3.6.A “Summary of Screening Tests”).  Confirmatory testing is by 
serological methods or PCR (Section 2, 3.6.B “Confirmatory Tests”). 
 
 
DISCLAIMER:  Mention of specific brands or manufacturers does not warrant endorsement by the U. S. 
Fish and Wildlife Service, the United States government, and/or the American Fisheries Society.  Any 
comparable instrument, laboratory supply, or reagent may be substituted in this protocol if operation and 
performance are deemed comparable to the items specified.  

T


	Welcome
	Preface
	Citation Guidelines
	Table of Contents
	Section 1: Diagnostic Procedures for Finfish and Shellfish Pathogens
	Chapter 1: Bacterial Diseases of Fish
	1.1 GENERAL PROCEDURES 
	1.1.1
 General Procedures for Bacteriology
	1.1.2 Flow Chart for the Presumptive Identification of Selected Bacteria from Fishes

	1.2 GRAM-NEGATIVE BACTERIAL DISEASES

	1.2.1 Bacterial Gill Disease

	1.2.2 Coldwater Disease

	1.2.3 Columnaris Disease

	1.2.4 Edwardsiella tarda Septicemia

	1.2.5 Enteric Redmouth Disease

	1.2.6 Enteric Septicemia

	1.2.7 Furunculosis

	1.2.8 Other Diseases Caused by Aeromonas salmonicida

	1.2.9 Motile Aeromonas Septicemia

	1.2.10 Vibriosis 

	1.2.11 Coldwater Vibriosis

	1.2.12 Francisellosis

	1.2.12.1 Worksheet A

	1.2.12.2 Worksheet B


	1.2.13 Piscirickettsiosis

	1.2.14 Photobacteriosis


	1.3 GRAM-POSITIVE BACTERIAL DISEASES

	1.3.1
 Bacterial Kidney Disease
	1.3.1.1 BKD Methods Appendix 1

	1.3.1.2 BKD Methods Appendix 2


	1.3.2 Pseudokidney Disease

	1.3.3 Streptococcal Disease



	Chapter 2: Viral Diseases of Fish
	2.1 GENERAL PROCEDURES FOR VIROLOGY

	2.2 SPECIFIC VIRAL DISEASES

	2.2.1 Channel Catfish Virus Disease

	2.2.2 Erythrocytic Inclusion Body Syndrome

	2.2.3 Herpesvirus Diseases of Salmonids

	2.2.4 Infectious Hematopoietic Necrosis

	2.2.5 Infectious Pancreatic Necrosis

	2.2.6 Viral Erythrocytic Necrosis

	2.2.7 Viral Hemorrhagic Septicemia

	2.2.8 Infectious Salmon Anemia

	2.2.8.1 ISA Appendix 1

	2.2.8.2 ISA Appendix 2
 

	2.2.9 Spring Viremia of Carp

	2.2.10 Koi Herpesvirus Disease

	2.2.11 Goldfish Herpesviral Hematopoietic Necrosis 
Disease
	2.2.12 Largemouth Bass Virus Disease

	2.2.13 Oncorhynchus masou virus Disease


	2.3 OTHER VIRAL DISEASES

	2.3.1 Other Viruses Isolated from Fish


	2.A1 METHODS FOR TESTING FOR THE PRESENCE OF MYCOPLASMA IN STOCK CELL CULTURES APPENDIX 1


	Chapter 3: Parasitic Diseases of Fish
	3.1 GENERAL PROCEDURES

	3.1.1 General Procedures for Parasitology

	3.1.2 Key to Major Taxa of Adult Parasites Of Fishes


	3.2 SPECIFIC PARASITIC DISEASES

	3.2.1 Ichthyobodiasis

	3.2.2 Diplomonad (Hexamitid) Flagellates: 
Diplomonadiasis, Hexamitosis, Spironucleosis
	3.2.3 Ovipleistophoriasis: A Microsporidian Disease of the Golden Shiner Ovary

	3.2.4 Salmonid Ceratomyxosis

	3.2.4.1 Salmonid Ceratomyxosis Methods Appendix 
1

	3.2.5 Whirling Disease of Salmonids

	3.2.6
 Proliferative Gill Disease
	3.2.6.1 Proliferative Gill Disease Methods Appendix 1


	3.2.7 Proliferative Kidney Disease

	3.2.8 Ichthyophthiriasis

	3.2.9 External Infection by Ciliated Parasites

	3.2.10 Monogenean Diseases

	3.2.11 Bothriocephalosis

	3.2.12 Lernaeid Parasitism

	3.2.13 Gill Maggot Disease (Genus Salmincola)

	3.2.14 Sea Lice Parasitism

	3.2.15 Branchiuran Fish Louse Disease

	3.2.16 Centrocestiasis

	3.2.17 Salmonid Intranuclear Microsporidosis

	3.2.17.1 Nested PCR: Nucleospora (Enterocytozoon) salmonis

	3.2.17.2 Quantitative PCR: Nucleospora (Enterocytozoon) salmonis


	3.2.18 Ichthyophonus Disease



	Chapter 4: Mycotic Diseases of Fish
	4.1 GENERAL PROCEDURES FOR MYCOLOGY

	4.2 SPECIFIC DISEASES

	4.2.1 Branchiomyces

	4.2.2 Saprolegniasis


	4.3 MISCELLANEOUS MYCOTIC DISEASES


	Chapter 5: Diseases of Molluscan Shellfish
	5.1 DISEASES OF SHELLFISH INTRODUCTION

	5.2 SPECIFIC DISEASES

	5.2.1 Perkinsus marinus Infection of American Oysters

	5.2.2 Haplosporidiosis of American Oysters

	5.2.3 Oyster Seaside Haplosporidiosis

	5.2.4 Velar Virus Disease of Pacific Oysters

	5.2.5 Mikrocytosis (Denman Island Disease)

	5.2.6 Nocardiosis of Pacific Oysters

	5.2.7 Bonamiasis of Oysters

	5.2.8 Hexamitiasis of Oysters

	5.2.9 Marteiliasis of Ostrea edulis

	5.2.10 Shell Disease of Oysters

	5.2.11 Disseminated Neoplasia of Bivalve Molluscs

	5.2.12 Miscellaneous Diseases of Molluscs

	5.2.13 Juvenile Oyster Disease



	Chapter 6: Diseases of Crustaceans
	6.2 SPECIFIC DISEASES

	6.2.1 Necrotizing Hepatopancreatitis Virus of Peneaid 
Shrimp
	6.2.2 Taura Syndrome Virus of Peneaid Shrimp

	6.2.3 Lagenidiasis of Decapod Crustaceans 

	6.2.4 White Spot Syndrome




	Section 2: USFWS/AFS-FHS Standard Procedures for Aquatic Animal Health Inspections
	Chapter 1: Introduction
	1.1 Introduction

	Chapter 2: Sampling
	2.1 Sampling Introduction
	2.2 Sampling
	2.3 Reagents, Media, and Media Preparation
	2.4 Glossary
	2.5 References

	Chapter 3: Bacteriology
	3.1 Bacteriology Introduction
	3.2 Aeromonas salmonicida (Furunculosis)
	3.3 Yersinia ruckeri (Enteric Redmouth Disease, ERM)
	3.4 Edwardsiella ictaluri (Enteric Septicemia of Catfish, ESC)
	3.5 Renibacterium salmoninarum (Bacterial Kidney Disease, BKD)
	3.6 Piscirickettsia salmonis
	3.7 Reagents, Media, and Media Preparation
	3.8 Bacterial Identification Techniques
	3.9 Glossary
	3.10 References
	3.A1 Laboratory Reference Flow Chart Appendix 1 - 1
	3.A2 Profiles Obtained with API-20E for Known Fish Pathogens
	3.A3.A Worksheet A - PCR Sample Data/Log Sheet - 1
	3.A3.B Worksheet B - Amplification of Nucleic Acid for the Confirmation of R. salmoninarum - 1
	3.A3.C Worksheet C - Nested Amplification of DNA for the Confirmation of R. salmoninarum - 1
	3.A3.D Worksheet D - Initial Amplification of DNA by PCR for the Confirmation of P. salmonis - 1
	3.A3.E Worksheet E - Nested Amplification of DNA by PCR for the Confirmation of P. salmonis - 1
	3.A3.F Worksheet F - Direct Amplification of DNA by PCR for the Confirmation of P. salmonis - 1
	3.A3.G Worksheet G - Photodocumentation of the PCR Product Gel - 1

	Chapter 4: Virology
	4.1 Virology Introduction
	4.2 Selection of Appropriate Cell Lines
	4.3 Cell Culture
	4.4 Sample Processing Procedures
	4.5 Screening Method for Viral Isolation
	4.6 Identification of Viruses
	4.7 Serum Neutralization
	4.8 Indirect Fluorescent Antibody (IFAT) Procedure
	4.9 Reagents and Media
	4.10 Glossary
	4.11 References
	4.A1.A Worksheet A - PCR Sample Data/Log Sheet - 1
	4.A1.B Worksheet B - Amplification of Nucleic Acid by PCR - 1
	4.A1.B.1 Worksheet B.1 - Infectious Hematopoietic Necrosis Virus (IHNV) - 1
	4.A1.B.2 Worksheet B.2 - Infectious Pancreatic Necrosis Virus (IPNV) - 1
	4.A1.B.3 Worksheet B.3 - Infectious Salmon Anemia Virus (ISAV) - 1
	4.A1.B.4 Worksheet B.4 - Largemouth Bass Virus (LMBV) - 1
	4.A1.B.5 Worksheet B.5 - Oncorhynchus masou Virus (OMV) - 1
	4.A1.B.6 Worksheet B.6 - Spring Viremia of Carp Virus (SVCV) - 1
	4.A1.B.7 Worksheet B.7 - Viral Hemorrhagic Septicemia Virus (VHSV) - 1
	4.A1.C Worksheet C - Photodocumentation of the PCR Product Gel - 1
	4.A2 Cell Enumeration

	Chapter 5: Parasitology
	5.1 Parasitology Introduction
	5.2 Myxobolus cerebralis (Whirling Disease)
	5.3 Ceratomyxa shasta (Ceratomyxosis)
	5.4 Tetracapsula bryosalmonae (Proliferative Kidney Disease)
	5.5 Bothriocephalus acheilognathi (Bothriocephalosis, Asian Tapeworm)
	5.6 Media and Reagents
	5.7 Glossary
	5.8 References

	Chapter 6: Polymerase Chain Reaction (PCR)
	6.1 Polymerase Chain Reaction (PCR) Introduction
	6.2 PCR - Quality Assurance/Quality Control
	6.3 PCR Protocols
	6.4 Reagents
	6.5 Analysis of Extracted DNA Using an UV Spectrophotometer
	6.6 Table of PCR Protocols
	6.7 References

	Appendix
	Appendix 1: The Handbook and Oversight Committee
	A1.1 Format of the Handbook - 1
	A1.2 Handbook Revision and Oversight Committee - 1
	A1.3 Process for Amending the Handbook

	Appendix 2: Handbook Committee Members
	A2.1 2000 - 2002 Handbook Development Committee
	A2.2 2002 - 2003 Handbook Development Committee
	A2.3 2003 - 2004 Handbook Development Committee
	A2.4 2004 - 2005 Handbook Development Committee
	A2.5 2006 - 2007 Handbook Development Committee
	A2.6 2008 - 2010 Handbook Development Committee
	A2.7 2011 - 2012 Handbook Development Committee


	Appendix 3: Position Statements
	A3.1 Position Statements Introduction
	A3.2 Sampling Position Statements
	A3.3 Bacteriology Position Statements
	A3.4 Virology Position Statements
	A3.5 Parasitology Position Statements
	A3.6 Polymerase Chain Reaction (PCR) Position Statements
	A3.7 Appendix 1 The Handbook and Oversight Committee Position Statements



	Section 3: Quality Assurance/Quality Control
	Quality Assurance/Quality Control


	Help
	Print
	Search
	Exit



