
4/5/13 

1 

Diagnosis and Management of 
Common Pet Fish Diseases     

    

Dr. Tim Miller-Morgan, DVM 
Aquatic Animal Health Program 

Oregon Sea Grant 
College of Veterinary Medicine 

Oregon State University 

DIVERSE AND GLOBAL INDUSTRY 
•  45OO SPECIES OF FW FISH 

•  1450 SPECIES SW FISH 

•  > 650 SPECIES CORALS/MARINE 
INVERTEBRATES 

•  ESTIMATE – 1.5 BILLION FISH, ANNUALLY 

•  >100 COUNTRIES 

Ornamental fish distribution network 

Airline companies 

Breeders 
fishermen 

Local 
retailers 

Local 
Aquarists 

Exporters 

Wholesalers 

Importers 

Transhippers 
Local 
Retailers 

Local 
Aquarists 

Wholesalers Amateur or 
Professional  
Breeders Importer country 
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ORNAMENTAL FISH INDUSTRY  

•  INCLUDES: 
•  Freshwater fish and invertebrates 

• Marine fish and invertebrates 

• Ornamental pond fish 
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Industry Components: Hobbyists 

U.S. Hobby/Industry Profile 

•  Fish keeping is second most popular hobby in 
the U.S. (PIJAC, 1999) 

•  10% U.S households keep fish 
•  12 million  FW households-151 million fish 
•  700,000  SW households - 10 million sw fish 
•  >200,000 households - FW and SW fish 
•  Fish ownership has declined by 2% in the last 2 

years (APPA, 2011). 

Hobby/Industry Profile 

•  Total value of the industry in the U.S. exceeds 
$2 billion 

•  > 90% of ornamental FW fish are farm-raised. 
•  95% of the FW fish sold in NA are from Florida 
•  Goldfish and Koi in the U.S. --> $40 million at the farm 

--> $200 million at the retail level (AVMA, 2004) 
•  <5%% of the tropical marine fish are farm-raised 
•  >95% of tropical marine fish are wild caught 
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Essential equipment 

•  Found in most well equipped veterinary clinics 
•  A good microscope is absolutely necessary 

(100X, 400X, 1000XOil) 
–  Phase contrast 

•  Water quality testing equipment 
•  Appropriate handling equipment 

–  Nets, totes, plastic bags,  gloves, aeration/oxygen 
–  Flashlight, digital camera 

Response to disease 

•  The clinical approach to disease-familiar  
– History 
– Physical examination 
– Clinical diagnosis --> further diagnostics 
– Treatment/Management 
– Reevaluation 

Basic examination 
•  History 
•  Water quality 
•  Observe in tank before handling 
•  Physical examination 
•  Skin scrape  
•  Gill biopsy 
•  Fin clip 
•  Fecal examination 
•  Euthanasia and necropsy of moribund animal 

from affected population 
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Further testing 

•  Gram stain/Diff Quik skin scrape 
•  Impression smears/organ squash preps 
•  Hematology 
•  Bacterial cultures 
•  Histopathology 
•  Virology 
•  Imaging 
•  Surgery 

Collecting the history 
!  Client description of  

problem 
!  FW or SW ? 
!  Describe system: 

"  Pond or tank 
"  volume 
"  Type of filtration 
"  Other LS 

!  Water temperature ? 
!  Water quality parameters 
!  How often do they change 

water ?, Clean? How? 

!  How may fish? 
!  Average fish size? 
!  What species? 
!  Species affected? 
!  How long have they been 

sick? 
!  Any mortalities ? 
!  How many? 
!  What do you feed ? 
!  Are they feeding? 
!  How do sick fish behave? 

Respirations fast or slow? 

Collecting the history 
•  Any new introductions? 
•  How long ago? 
•  How are those fish? 
•  Did your quarantine the fish before adding them 

to your pond or tank? 
•  Any new plants in the pond/aquarium? 
•  Any changes in the aquarium or pond 

surroundings recently? 
•  Who takes care of the fish? 
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Water quality testing 

!  Dissolved oxygen 
!  Temperature 
!  Salinity 
!  pH 
!  Ammonia 
!  Nitrite 
!  Nitrate 
!  Alkalinity/Hardness 

!  Test Kits: 
"  Titration 
"  Colorimetric 
"  Electronic probes 
"  Spectrophotometric 

!  Check reagent dates 
!  Optimal is on-site 

tesing 
!  If brought in try to test 

w/in 1 hour 

COMMON DISEASES/PROBLEMS 

•  Environmental Diseases 
•  Parasitic Diseases 
•  Bacterial Diseases 
•  Fungal Diseases 
•  Viral Diseases 
•  Neoplasia 
•  Trauma 

Keep in Mind 
•  Overfeeding/Overstocking 
•  Impatience 
•  Fish “collectors” 
•  Lack of understanding and 

ignorance 
•  “DIY” vet care with OTC 

treatments 
•  “Internet info is 100% accurate 

and safe” 
•  More is better…. 
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Quarantine is a myth 

And all fish have “antibiotic 
deficiencies” regardless of etiology 

POOR HUSBANDRY  

80-90% 
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Environmental Disease in Pet Fish 

Ammonia toxicosis  
“New tank syndrome” 

•  One of the most common water quality problems 
•  May cause acute mortality but often it is a chronic, 

sublethal stress 
•  NH3 accumulation is the result of inadequate 

numbers of nitrifying bacteria 
•  Usually occurs when a new hobbyists does not allow 

adequate time for a new biological filter to season 
•  Too many new animals are added to an established 

system at one time. 

Ammonia toxicosis 
•  Associated factors: 

–  New system 
–  Overcrowding 
–  Overfeeding 
–  Inadequate cleaning 
–  In-system medication 
–  Water flow failure 
–  Recent cleaning of biofilters 
–  Algae crash in pond 
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Ammonia toxicosis 
•  CLx: 

– Acute toxicosis 
•  Mortality 
•  Off feed  
•  Hyperexcitability 
•  Behavioral abnormalities 

– Chronic toxicity 
•  Poor feeding/growth 
•  Lack of reproduction 
•  Gill hyperplasia/hypertrophy 
•  Reduced disease resistance 

Ammonia toxicosis 
•  Dx: 

–  Commercially available test kits 
–  Lethal: >1.00mg/l UIA 
–  Sublethal: >0.05 mg/L UIA 

•  Treatment/Management: 
–  20->50% water change 
–  Zeolite, Amquel 
–  Decrease pH (FW only) 
–  Add nitrifying bacteria 
–  Decrease fish density 
–  Stop or reduce feeding 
–  Monitor for possible NO3 increase 

Old Tank Syndrome 
•  Another common water 

quality problem 
•  In a closed system pH 

tends to drop over time 
•  Frequently associated 

with an acute pH crash 
proceeded by a drop in 
alkalinity 

•  Slow build up of NH3, 
NO2, NO3, acidification 
and decreased alkalinity. 
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Old Tank Syndrome 
•  Hx: 

–  Infrequent water changes and 
cleaning 

–  System has been set up for > 6 
months usually more than a year. 

–  Fish often die after a water 
change 

–  Low level constant mortality 
•  Clx:  

–  Dirty system 
–  ~cloudy water 
–  Hyperactivity  --> Lethargy 
–  Dyspnea 
–  Increased mucous production 
–  Overcrowding 

Old Tank Syndrome 
•  Clx cont.: 

–  Water Quality: 
•  pH often < 5 
•  Alkalinity often none 
•  High hardness 

(>200ppm) 
•  Elevated ammonia 

(often >10 mg/l 

–  Secondary infections 
–  Poor growth 

reproductive failure 

Old Tank Syndrome 
•  Treatment/Management: 

–  Can be challenging 
(guarded) 

–  Add ammonia lcking products 
–  > 50% water change followed 

by 20% water changes EOD 
–  Monitor WQ 
–  Possibility of New Tank 

Syndrome 
–  Manage secondary health 

problems --> hospital system 
if possible 

–  Husbandry counseling 
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Parasitic Disease in Pet Fish 

Parasitic Diseases  

•  Most common 
infectious disease in 
fish 

•  Failure to quarantine 
new arrivals! 

Introduction of parasites 

•  Failure to quarantine 
•  Contaminated water, 

plants, people 
•  Aerosol droplet 

transmission 
•  Contaminated shared 

equipment (fomites) 
•  Wild animals (birds, 

frogs…) 
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In a closed system-pond or 
aquaria-parasites can multiply 

and spread rapidly 

Clinical Signs suggestive of 
external parasitic disease 

•  Flashing 
•  Jumping 
•  Piping/Gasping 
•  Increased mucus 

production 
•  Lethargy 
•  Cutaneous lesions 
•  “Yawning” 
•  Clamped fins 
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Diagnosis-Skin Scrape 
•  Gather materials in 

advance 
•  Place a drop of water 

from the tank or pond 
on the slide 

•  Gently scrape a cover 
slip at a 45° angle 
over the fish, in a 
cranial to caudal 
direction  

•  Place cover slip on 
the drop of water. 

•  Starting with the 
lowest power 
objective, immediately 
examine the tissue 
microscopically for 
characteristic 
movement, shape, 
and size. 

Dx-Gill  Biopsy 
•  Gently lift the 

operculum 
•  With small, sharp 

scissors (or suture 
scssors), remove a 
tiny piece of tissue 
from the end of the 
primary lamellae. 
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•  Place sample on the 
prepared slide and 
examine for 
pathogens and 
secondary lamellar 
pathology 
(hyperplasia, 
hypertrophy, necrosis, 
lamellar fusion, etc.). 

Examples 
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Photo courtesy of Dr Brian Palmeiro 
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External Parasites 
•  Create epithelial 

damage 
–  Directly via penetration 
–  Indirectly-flashing, 

other behaviors 
•  Secondary infections, 

(bacterial disease: 
cutaneous ulcers, 
sepsis; fungal 
disease), 
osmoregulatory 
disruption 
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Internal Parasites 

•  Clinical Signs: 
–  Anorexia 
–  Stringy, mucoid, white 

or abnormally colored 
stool 

–  Weight loss 
–  Abdominal distention 
–  Buoyancy disorders 
–  Food regurgitation 
–  Failure to thrive 

Dx 

•  Wet mount prep of 
fresh feces 

•  Or 
•  Cloacal wash 
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Bothriocephalus acheilognathi-The Asian Tapeworm 
Food and Agriculture Organization of the United Nations (FAO) 

Treatment of parasites 
•  Varies by parasite(s) 

diagnosed 
•  Identify stressors, 

correct mgmt issues 
•  Usually treat the 

entire population 
•  Identify species at risk 

for toxic side effects 
when possible 

•  Monitor water quality 

General Guidelines for Treating 
Fish    

1.  Pond/Tank should be 
clean 

2.  Reduce stocking 
density 

3.  Treat during cool 
part of day (in hot 
weather) 

4.  Limit feeding 
5.  Monitor for toxicity 

during treatment 

Poupard (1978), in RJ Roberts (ed)Fish Pathology 
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Guidelines cont. 
6.  Treat gill issues first 
7.  Monitor DO 
8.  Biotest new 

treatments 
9.  “Wandering decimal 

points” 
10. Keep accurate 

records 

Bacterial diseases 

•  Most of the common bacterial 
pathogens of fish are 
facultative. 

•  Bacterial diseases are usually 
secondary to some stressor 

•  Often correction of water 
quality problems and 
treatment for parasites all that 
is needed 

•  Excellent husbandry practices 
are the best prevention 

http://mybay.umd.edu/images/news_wperch_head.jpg 

Bacterial Diseases 
•  Predisposing factors 

•  Poor handling 
•  Trauma 
•  High organic loads 
•  Poor water quality 
•  Elevated temperatures 
•  Parasite infestation 
•  Overcrowding 
•  Poor nutrition 

http://www.abc.net.au/rural/nt/img2/Barra_traditional.jpg 



4/5/13 

20 

Bacterial diseases 

•  The most common infections 
in ornamental fish are by gram 
negative bacterial species 
•  Focal: ulcers and fin erosions 
•  Systemic 

•  However, the clinical signs are 
quite non-specific 

•  Dx and Tx should be based 
upon 
•  Identification of bacteria (wet 

mount, diff-qwik, gram stain) 
•  Culture and sensitivity 

http://www.vet.uga.edu/VPP/Undergrad/Siegel/Fig2.jpg 

Bacterial diseases 
•  Indiscriminate use of 

antibiotics ---> many 
resistant strains 

•  Therapy is often empirical 
•  Some antibiotics are 

chelated by hard water 
•  All will potentially impact 

the biological filter 

Image courtesy of Dr. Paul Bowser 

Gram negative pathogens 
•  CLx: 

•  Gram negative septicemia 
•  Darkening  
•  Anorexia 
•  lethargy 
•  HemorrhageAscites, 

generalized edema 
•  Exophthalmia +/- 

•  Fin erosion 
•  Dramatic fin loss 
•  2o fungal invasion 
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Gram negative pathogens 
•  CLx: 

•  Ulcerative dermatitis 
•  Buccal cavity--> bone 
•  2o fungal invasion 

•  Fin erosion 
•  Dramatic fin loss 
•  2o fungal invasion 

•  Branchitis 
•  Flared opercula 
•  Tachypnea 
•  Piping at surface,water inlets 
•  Increased mucous production 
•  Hyperplasia/hypertrophy 
•  Gill necrosis 

Common gram negative pathogens 
•  Aeromonas sp. 
•  Pseudomonas sp. 
•  Vibrio sp. 
•  Photovacterium sp. 
•  Flexibacter sp. 
•  Flavobacterium sp. 
•  Edwardsiella sp. 
•  Yersinia ruckeri 
•  Pateurella sp. 

Image from Wildgoose, 2002 

Bacterial pathogens 
•  Dx: 

•  Scrape or biopsy of lesion Culture of 
lesion-  inherent problems 

•  Blood culture 
•  Organ culture (kidney, liver, spleen) 
•  Culture AND sensitivity 
•  Histopathology 

•  Treatment/Management: 
•  Remove underlying stressors 
•  Appropriate antibiotic- C&S  
•  Exotic Animal Formulary, 4th Edition, 

James Carpenter 
•  Supportive therapy 

•  Hyposalinity/hypersalinity 
•  Synthetic slime coat products 
•  Nutritional support 

http://home2.pacific.net.ph/~sweetyummy42/bacteriainfection1.jpg 

http://mybay.umd.edu/images/MAS1a.jpg 
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Mycobacteria sp. 
•  M. marinum, M. fortuitum, M. 

chelonae, many others 
•  Fish TB 
•  Acid fast, rods 
•  FW and SW 
•  Probably most common chronic 

disease of aquarium fish 
•  Infection may be quite prevalent in  

some ornamental fish production 
facilities 

•  Vertical and horizontal 
transmission 

•  Risk factors: overcrowding, 
feeding of unpasturized feeds 

http://edis.ifas.ufl.edu/images/162766763 

Mycobacteria sp. 

•  CLx: 
•  Chronic morbidity/

mortality 
•  Anorexia 
•  Emaciation 
•  Vertebral deformities 
•  Exophthalmia 
•  Loss of normal 

coloration http://ag.ansc.purdue.edu/courses/aq448/images/
tangmycobact.jpg 

Mycobacteria sp. 
•  Dx: 

•  Granulomas observed in 
various organs 
throughout the body 

•  Presence of acid-fast 
bacteria in lesion 

•  Culture of organism from 
lesion(s)--Def. Dx 

•  DfDx: 
•  Norcardia sp. 
•  Ichthyophonus hoferi 
•  Pateurella piscida 
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Fungal Disease in Pet Fish 

Saprolegniasis 
•  Common, 

opportunistic 
pathogen 

•  Secondary to acute or 
chronic exposure to 
stress 

•  Cooler water 
•  White, fluffy, “cotton-

wool” like lesions 
•  Common egg primary 

pathogen 

Dx/Tx 
•  Wet Mount Cytology 

–  Long, branching, non-
septate hyphae 

•  Culture, stains, histo 

•  Tx: Increased salinity, 
MG, formalin, H202 

•  Once infection 
progresses, prognosis 
poor 
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Branchiomycosis 
•  “gill rot” 
•  Primary pathogenic 

fungus 
–  Acute infections, 50%+ 

mortalities 
–  Patchy appearance to 

gills-ischemic necrosis 
and hemorrhage 

•  Brown, branching, 
non-septate hyphae 
on wet mount 
cytology 

Tx Branchiomycosis 
•  Formalin baths 
•  Malachite Green bath 
•  CuSO4 dip 
•  Benzalkonium 

chloride dip 
•  Oral methylene blue 

•  Prevention is best 
(good hygiene and 
husbandry practices) 

Aphanomyces 

•  Atypical water mold 
•  Primary pathogen 
•  Deep, ulcerative 

granulomatous 
lesions 

•  Can be invasive into 
body cavity 

•  No specific tx 
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Viral Disease in Pet Fish 

Lymphocystis 
•  Iridovirus 
•  Generally benign 
•  FW and SW fish 
•  Most common viral disease of 

aquarium fish 
•  Infects dermal fibroblasts, entry 

through abrasions 
•  Self-limiting 
•  Reinfection may occur 
•  Carriers 
•  Relapses are considered to be stress 

mediated - poor water quality, 
transport 

Lymphocystis 
•  CLx: 

•  Variably sized white-
pink-yellow 
cauliflower-like 
growths on skin, fins, 
occasionally the gills 

•  Nodules may 
become ulcerated 

•  Possible 2o bacterial 
infections  

•  Hx of recent 
transport pr poor 
water quality 
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Lymphocystis 
•  Dx: 

•  Clinical signs 
•  Wet mounts skin/gill scrape ---

> massively enlarged dermal 
fisbroblasts 

•  Hstopathology of lesions 
•  Treatment/Management: 

•  Quarantine newly shipped fish 
•  Isolation of affected fish 
•  Improve water quality 
•  Surgical debulking if 

necessary 
•  Wound management  
•  Prophylactic antibiotic therapy 

Carp pox 
•  Cyprinid herpesvirus I (CHV-1) 
•  Generally benign 
•  FW 
•  Affects cyprinids and occasionally 

a few other aquarium species 
•  > 2 year old fish 
•  Often observed in the winter 

months 
•  Generally self-limiting 
•  Appears to be stress mediated 
•  Carriers 

Carp pox 
•  CLx: 

•  Epidermal hyperplasia 
•  Smooth, raised lesions 

resembling drops of 
candle wax 

•  Lesions around the 
mouth may impair 
feeding 

•  Dx: 
•  Charactersitic lesions 
•  Histopathology- 

hyperplastic epithelial 
cells 
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Carp pox 

•  Treatment/Management: 
•  Reduce stress 
•  Isolate fish 
•  Lesions usually regress but may reoccur 
•  Impeding feeding --> Surgical removal 
•  >20C lesions may slough 

Koi herpesvirus (KHV) 

•  Highly infectious 
•  REPORTABLE (Caveat for US) 
•  Significant mortalities 

worldwide 
•  FW  
•  May approach 100% mortality 
•  Temperature dependent: 21- 

27C 
•  Survivors are carriers 
•  Significant losses Among US 

koi dealers and hobbyists. 

Images courtesy of Dr. Helen Roberts 
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Clinical presentation  

•  External 
–  Skin, fins, gills, eyes 

•  Internal 
–  Enlarged kidney and spleen 

•  Behavioral 
–  Anorexia, labored breathing,  
     lethargy, erratic swimming  

•  Secondary infections 
–  Protozoa  
–  Bacteria 

Dead Gill 
Tissue 

Dead Gill 
Tissue 
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Detection/Surveillance methods 

•  Current diagnostic criteria for the disease 
–  A case history and clinical signs (gross and microscopic) 

typical for the disease  
–  Occurring in common carp strains at the appropriate water 

temperatures 
–  Detection of KHV by direct or indirect methods  

•  Tools used to detect KHV 
–  Microscopic pathology – electron microscopy 
–  Virus isolation 
–  Viral DNA by in situ hybridization, PCR, real-time PCR 

•  Methods to assess prior exposure to KHV 
–  Serum antibodies by ELISA 
–  Serum antibodies by Virus Neutralization 

Treatment and Management of 
Viral Diseases 

•  Approaches to treatment of fish viruses 
–  No therapeutic approaches currently 
–  Avoidance and prevention major tools  - Quarantine/screening 
–  Depopulation 
–  Understanding the biology of the viruses 

•  Water supply considerations 
•  Broodstock screening 
•  Multiple rearing units 
•  Egg treatments 
•  Recognizing the presence of viruses/viral diseases 

–  Vaccines – KHV; Cavoy ( Novartis, US Aqua) 

Questions?? 


