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Ranavirus Characteristics

«Virion: icosahedral

*Transmission

«Contaminated water or soil

Casual or direct contact

*Cannibalism or necrophagy
*Reservoirs

*Amphibians

*Reptiles

*Fish =
*Environmental Persistence

*Aquatic Environment: 1 — 2 months
*Pathology

*Gross Signs

=Edema, Erythema
*Organ Failure (necrosis or apoptosis)

Emergence of Ranavirus

Anthropogenic Stressor Hypothesis
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Research Objectives

Anthropogenic Stressor
Cattle Decrease Water Quality
1) Cattle access in wetlands on Ranavirus prevalence in
tadpoles of two common amphibian species
Natural Stressors
Water Temperature & Development

2) Seasonal variation in Ranavirus prevalence

3) Trends in Ranavirus
prevalence among tadpole
developmental stages

Study Area and Tadpole Sampling
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«Transported to University of Tennessee
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+Development stage
Gosner 1960

« Tissues collected & preserved

« UGA Veterinary Diagnostic & Investigational Lab




Methods
‘ 4 Ranavirus Testing and Identification
Organ Homogenate: liver, spleen, kidney, heart, gills and lungs

Techniques:
<Histology
*Electron microscopy
PCR

*Sequencing

100% homology with
the MCP gene for the
Ranavirus FV3

Positive Samples Totaled Prevalence
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Bullfrot Green Frog
=104 tadpoles n=80 tadpoles

Statistical Tests: Logistic Regression
and Maximum Likelihood Estimation

Does Higher FV3 Prevalence Imply
Negative Consequences to Population?

B Access B Non-access

Mean Total Capture

Only 2
captures

AM

Postmetamorphic Green Frogs




Water Quality Differences

Cattle Access No Access

Possible Stressor Driving Trends

Water Quality :

P< 0.006

3.2X

B

Ammonia (NH5)

Ammonia (NHy):

>0.5 mg/L Sublethal Effects?
Stressor: Immune Function

<Decrease in egg & green frog 5 AL
tadpole survival Increased Susceptibility

Results
Seasonal Effects

P<0.02 Trt*Season
Did not
Interact,

7.7X P>0.30

More Likely!! 4.7X More Season
B ikely! B Winter
0.24 Likely! B Summer
B — A OFal
0.15

FV3 Prevalence

No Winter
Captures

Bullfrog Green Frog
N =104 tadpoles n=80 tadpoles

Statistical Tests: Logit and Logistic Regressions
Maximum Likelihood Estimation




Results
Developmental Stages

American Bullfrog

Bullfrogs

28% Decrease in the Predicted
n=102 tadpoles

Odds of Infection
with each unit increase in

Gosner stage

FV3 Prevalence

29-30 31-33 34-35 36-37 38-39

Hind Limin Busd Develapment

*Water Temperature:
T lymphocyte proliferation and
serum complement activity less at
low temperature in R. pipiens.
Maniero and Carey (1997)
Raffel et al. (2006): +WBCs and temperature
Rojas et al. (2005): + Survival and temperature: Ranavirus ATV

*Developmental Stages:
Endogenous

Tadpole immunity increases through L
b . glucocorticoids
development in Xenopus laevis.
Rollins-Smith (1998) Our tadpoles
5 [ | ———

Adult

Conservation Implications

« Cattle access is an anthropogenic stressor

« Cattle exclusion may reduce Ranavirus emergence

USDA Conservation Programs

*Environmental Quality Incentives Program

«Conservation Reserve Program (CP-21)

de 75-90% Cost Share
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