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Introduction 

Amphibians generally are prolific egg producers. In tropical and semi-tropical regions, 
deposition of eggs may occur year-round or may coincide with rainy seasons, while in tem- 
perate regions, deposition of eggs usually occurs immediately after emergence from hiber- 
nation. Numbers of eggs produced by each species may vary from a few dozen to thou- 
sands. Accordingly, some eggs may be infertile and wastage of embryos is to be expected. 

Fertility, viability and decomposition of eggs and embryos must be considered before it is 
assumed that diseases are present. An important consideration in the evaluation of egg mass- 
es is the fact that some will contain infertile and non-viable eggs. These infertile and non- 
viable eggs will undergo decomposition and they may appear similar to eggs that are infect- 
ed by a pathogen. Evaluation of egg masses and embryos for the presence of disease may 
require repeated observations in a given breeding season as well as continued monitoring of 
egg masses during their growth and development and over successive breeding seasons. 
Amphibian eggs rarely are subjected to a comprehensive health (diagnostic) examination; 
hence, there is scant literature on the diseases of this life stage. Indeed, the eggs of some 
North American amphibians have yet to be described. Much basic physiology and normal 
biomedical baseline data on amphibian eggs is lacking. For example, it is known that the 
aquatic eggs of some species of shrimp quickly are coated by a protective and commensal 
bacterium that effectively impedes invasion of the eggs by other environmental organisms 
and potential pathogens. In the absence of this bacterium, shrimp eggs are rapidly killed by 
other bacteria and fungi (Green, 2001). The possibility that amphibian eggs also have impor- 
tant symbiotic or commensal bacteria needs to be investigated. Furthermore, the quantity and 
types of chemicals in the normal gelatinous capsules of amphibian eggs have scarcely been 
examined. Abnormalities of the female oviduct, either due to infectious disease, nutritional 
status, hormonal imbalances, or sublethal intoxications, could affect the quality of secreted 
gelatinous capsules on eggs, thus rendering an egg mass susceptible to other stressors. 

Diseases of amphibian eggs and embryos presented in this chapter are 
Lucke frog herpesvirus 
Ranavirus (iridovirus) infection 
Bacteria 
Watermold infection (saprolegniasis) 
Algae 
Microsporidia 
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Virus infections 

Virus infections of amphibian eggs and embryos are rare. Virus infections of salaman- 
der eggs and embryos have not been reported. Two viruses are known to infect embryos 
of Rana spp.: Lucke frog herpesvirus and ranaviruses. The herpesvirus is a clinically silent 
infection of eggs and embryos that much later causes mesonephric (kidney) cancer in 
adult, breeding age northern leopard frogs (Rana pipieizs). There is one report of a 
Raizavirus causing high mortalities in captive ranid eggs and embryos. 

Lucke frog herpesvirus 

Synonyms: Lucke tumor herpesvirus, Ranid herpesvirus 1 
Causative Agent: The Lucke frog herpesvirus has not been assigned to a subfamily or 

genus and its relatedness to avian and mammalian herpesviruses is uncertain. Three sub- 
families of herpesviruses are Alpha-, Beta- and Gamma-herpesvirinae, but it is likely that 
Lucke frog herpesvirus, as well as many other herpesviruses of fish and reptiles, will 
require the creation of additional taxa (van Regenmortel et al., 2000). 

Hosts: Northern leopard frog. There are no reports of this virus causing spontaneous 
morbidity or mortality in any other species of free-living amphibians, however, there 
appear to be no molecular investigations of other amphibian species for the presence of the 
viral genome in eggs and embryos. Clinically silent infections of other amphibians, espe- 
cially other ranids, are possible. 

Field Signs. There are no signs of infection in eggs and embryos. Infected eggs, embryos 
and larvae appear normal and develop normally. 

Gross Findings. None. 
Transmis~ion. Eggs and embryos become infected at the time of spawning when mas- 

sive numbers of virus particles are shed from mesonephric cancers of breeding adults 
(McKinnell and Tweedell, 1970; McKinnell, 1973, 2002). Post-metamorphic amphibians 
appear to be resistant to infection. 

Distributiorz, Seasonalit)?, Control. See Chapter on Diseases of Frogs and Toads. 
Wildlife Implications. There are no reports of mortality of infected leopard frog eggs and 

embryos. 
Public Health Implications. There is no evidence humans, other mammals and birds can 

be infected by this virus. However. food inspection guidelines in the USA require rejec- 
tion of meat from an animal with cancer, hence, it appears appropriate that frog legs har- 
vested from adult northern leopard frogs with visible Lucke renal carcinomas (cancer) 
should not be allowed to enter commercial markets. 

Raaavirus 

Synon)jms. Frog virus-3 (FV-3), tadpole edema virus (TEV)(Wolf et al., 1968), iridovirus, 
Regina Ranavirus, Redwood Creek (rana) virus, and Ambystoma tigrinunz Virus (ATV) 

Causative Agent. Ranaviruses are a large group of DNA viruses that infect fish, amphib- 
ians and reptiles. Ranaviruses also are referred to as iridoviruses, because they belong to 
the Family, Iridoviridae. However, there is a separate genus, Iridovirus, that consists of 
viruses that only infect invertebrates, hence, it is appropriate to refer to all amphibian iri- 
doviruses as Raizavirus. 










