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In the Real World – exposure to multiple-stressors! 
Q: Does microplastic/virus co-exposure increase mortalities/disease 

susceptibility in an important salmonid species?

Fish: rainbow trout 
(Oncorhynchus mykiss)

Disease: Infectious 

hematopoietic necrosis virus 

(IHNV) 

-causes major disease & 
mortality in salmon & trout

-can cause 90% mortality in 
juvenile salmonids

IHNV - transmission 
electron microscope

Dixon et al., 2016



Project Details: Plastic Choices & Preparation



In-vivo Experimental Design

MP
doses

No virus

Virus

In triplicate



Fish exposure setup

68 tanks and 1,340 fish total!



Chronic particle exposure: 8 weeks 
One-time IHNV intro @ 4 weeks

Daily mortality & water quality monitoring.
Water for IHNV titer collected 10x post-dosing

Project Details: In-vivo Experimental Design



Results: Trout mortalities following exposure to microplastics/particles & IHNV
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• Presence of particles in virus co-exposure increases IHNV virulence
• Nylon fibers had a greater effect than non-fibrous PS or Spartina 

No significant mortality observed in particle-only treatments  (no virus)!

Virus only

No Virus

Virus onlyVirus only



Histopathological exam of 

trout gill tissues

Microscopic images of gill 

tissues at 40x magnification 

black bar: 20 μm 

(Olympus AX-70 photomicroscope)

Severity 0: Healthy tissue 

(on left) 

Severity 3: unhealthy tissue 

sections (on right).

Heightened damage from Nylon fibers following IHNV challenge 

Fibers 
physically 
disrupt gill 
membranes?

IHNV Challenge Day 28

Why?





Do MPs damage biological membranes, worsening infection/mortality…

MP exposure for entire exposure period = “chronic” Also….Nylon fiber exposure > mortality than 
nylon powder?

Then…



Fish MP-exposed throughout
Pre-Virus MP exp. Post-Virus MP exp.

No virus

Virus



…or post-virus exposure

Again, plastic-only exposures caused modest mortality



Does UV treatment alter effects of microplastics on fish 
(with & w/o virus exposure)?
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