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PATHOGENS IN ZEBRAFISH FACILITIES 

2006-2015: – CA 10,000 FISH, 100 

LABORATORIES



• Wide range of external indicators of infection

• Husbandry:  

• Reduced fecundity 

• Increased mortality

• Experimental

• Non-protocol induced variation

NEGATIVE IMPACTS OF CHRONIC 

INFECTIONS IN ZEBRAFISH

Kent ML, Harper C, Wolf JC (2012) Documented and potential research impacts of 
subclinical diseases in zebrafish. ILAR J 53: 126–134. 



CLINICAL SIGNS OF DISEASE





COMMON MICROSPORIDIAN

PARASITES OF ZEBRAFISH

 Microsporidia

 Pseudoloma neurophilia

 Pleistophora hyphessobryconis



IMPACT ON GROWTH: WEIGHT 

27% decrease in weight
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Ramsay, J. M., V. Watral, C. B. Schreck, and M. L. Kent. 2009. Pseudoloma
neurophilia infections in zebrafish Danio rerio: effects of stress on survival, 

growth, and reproduction. Diseases of Aquatic Organisms 88: 69–84.



IMPACT ON REPRODUCTION: 

EGG PRODUCTION  
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Tank 1: 69% (11/16)
Tank 2: 82% (14/17)

Ramsay, J. M., V. Watral, C. B. Schreck, and M. L. Kent. 2009. Pseudoloma
neurophilia infections in zebrafish Danio rerio: effects of stress on survival, 

growth, and reproduction. Diseases of Aquatic Organisms 88: 69–84.



CHRONIC INFECTION: IMPACTS 

ON BEHAVIOR



Dr. Sean Spagnoli (OSU, DVM pathologist)



BEHAVIOR STUDIES

 Infected fish are “hyper vigilant”





T1-T10 VELOCITY DIFFERENCES
AKA, WAS THE SLOPE DIFFERENCE A TANK 

EFFECT?

Comparison p-value

Control vs Ex Negative 0.632

Control and Ex 

Negative vs Infected

0.0486

Category Difference

Control 8.193

Ex Negative 7.45

Infected 4.047



CONCLUSION

• Infected fish had a shallower 
habituation slope and less of a 
difference between T1 and T10 than 
control and exposed negative fish.

• P. neurophilia infection inhibits 
habituation to the startle response by 
approx. half

• Also, subclinical fish avoid capture 
compared to uninfected.



SHOALING TEST: MEAN INTERFISH DISTANCE 

POST-EXPOSURE

Exposed shoals had a 

mean interfish distance 

approximately 15% LESS 

than control shoals.  

(p=0.026, U-test)

Reduction in inter-fish 

Distance > alarm 

pheromone



STUDY 3. ONGOING 

COLLABORATIVE RESEARCH

 Kent, Sanders and Spagnoli: OSU

 Polavieja, Hinz, Certal: 

 Champalimaud, Lisbon



Effects of 
infection,
strains, sex, 
etc.









Clinically infected fish



Chronically infected fish



STUDY 3.  PRELIMINARY 

CONCLUSIONS

Clinical fish have > interfish distance

Subclinical have < interfish distance

May offset for mean values compared 

to controls,

But probably more variable



COMMON CHRONIC 

INFECTIONS OF ZEBRAFISH
 Pseudocapillaria tomentosa



MICROBIOME STUDIES

How does intestinal nematode infection 

alter the gut microbiome?

P. tomentosa infection of adult 

zebrafish

Christopher Gaulke, Thomas Sharpton, Michael 

Kent



PARASITE BURDEN IS CORRELATED 

WITH MICROBIAL ABUNDANCE



ABUNDANCE OF MICROBIAL TAXA 

VARIES WITH LENGTH OF INFECTION 



28

Pseudocapillaria tomentosa

Kent et al. (2002)

From toxicology/tumor study 

(Spitzbergen et al. 2000)

Fish exposed to DMBA 

(7,12-

dimethylbenze[a]anthrace

ne)

• Of infected fish, 50% had 

intestinal neoplasms

• Of uninfected fish, 13% had 

neoplasms

• χ2 significant (P=0.03)



COMMON CHRONIC 

INFECTIONS OF ZEBRAFISH

 Mycobacteria

 M. marinum

Mycobacterium 
chelonae





MYCOBACTERIUM SPP.

 M. marinum, M. haemophilum

 Infections generally clinical; high mortalities
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INFLAMMATORY CYTOKINES 

UPREGULATED IN SUBCLINICAL M. 
CHELONAE INFECTION



M. CHELONAE: NO EFFECT ON 

SHOALING



FLUORESCENT NODULES 

AND PSEUDOLOMA

Kimble Frazer and Kylie West

University of Oklahoma









IMMUNE SUPPRESSION/ABLATION

Hematopoiesis

Xenotransplantation

Gamma irradiation

Dexamethasone



Spagnoli, S., J. Sanders, V. Watral, and M. L. Kent. 2016. 

Pseudoloma neurophilia Infection Combined with Gamma 

Irradiation Causes Increased Mortality in Adult Zebrafish (Danio 
rerio) Compared to Infection or Irradiation Alone: New 

Implications for Studies Involving Immunosuppression. Zebrafish 0:
1–8.





THREE DIAGNOSTIC CASES 
FROM ZEBRAFISH FACILITIES

Case History

Lab A) surface disinfected eggs

Lab B) unknown history

Lab C) surface disinfected eggs

 Most prevalent in CG1 – isogenic line 

used for tissue transplant



PLEISTOPHORA HYPHESSOBRYCONIS

Commonly known as “Neon tetra disease”

Infects many aquarium fishes

Infects skeletal muscle

Massive involvement of myocytes

Necrosis and inflammation







HIGH MAGNIFICATION OF P.H. IN MUSCLE 

WITH DEVELOPMENTAL STAGES



Acustain Gram - Sigma



QUESTIONS?


