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A. Name of Disease and Etiological Agent

Saprolegniasis is caused by the attachment of the swimming zoospores (etiological agent) of common
water molds to the gills, skin, or fins.

The water molds belong to the Subdivision Diplomastigomycotina and the Class Oomycetes.
The most prevalent species associated with infections are Saprolegnia diclina type 1 and Saprolegnia
ferax. Other genera of importance within this family include Achyla, Aphanomyces, Dictyuchus,

Leptolegnia, Leptomitus, and Phythium. One or several representatives from the above genera can be
found at the same infection site.

B. Known Geographical Range and Host Species of the Disease
1. Geographical Range
Water molds are ubiquitous and inhabit all freshwater. These organisms are universally distributed
and can even be found in brackish water with salinities up to 2.8 percent.
2. Host Species

The water molds are parasitic to insects, amphibians, and fish and fish eggs of both warmwater and
coldwater species.

C. Epizootiology

In fish propagation, handling injuries, malnutrition, temperature shock, external parasitism, and
spawning increase the susceptibility of fish to infection by water molds.

Whenever fungal zoospores are present in excess of 23,000 spores/liter, there is potential for infection.
If these infections are left unchecked, high mortality can result.
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D. Disease Signs

The skin or other surfaces of infected fish and the surface of fish eggs become covered with white,
cottony tufts of non-septate filamentous hyphae.

E. Disease Diagnostic Procedures

1.

Isolation

Although there are numerous media available for isolating and culturing aquatic fungi, the two
simplest media to use are corn meal agar (CMA) or Saboraud's agar (SAB) (Fuller 1978). Isolates
grow well at room temperature (20 to 25°C).

Isolates should be made from live or freshly killed fish to prevent isolation of saprophytic species.
The fungus is isolated from the infection site (see Section 1, 4.1 General Procedures for Mycology)
by removing small pieces of infected tissue or hyphae from fish or fungused eggs and placing them
in petri dishes or test tubes containing sterile agar (CMA or Sabouraud's) or sterile water plus
halved hemp or clover seeds. The petri dishes or test tubes containing the fungal isolates may then
be shipped to a diagnostic laboratory for reisolation, purification, and identification.

Histological Examination

Infections by any of the water molds results in the formation of visible, cottony, wool-like lesions
on the integument, gills, or fins of fish or on the surface of eggs. Willoughby (1971) has
documented that Saprolegnia infections of salmonids form a delicate ring of hyphae around an
apparently uninfected area. Fungal hyphae penetration is limited primarily to the epidermis and
dermis. Although muscular intrusions are rare, muscular lesions may develop when bacterial
pathogens accompany the fungus. In the case of small fish, fungal hyphae may deeply invade
muscular tissue as well as penetrate vital organs and the central nervous system.

Histopathologically, water mold infections degenerate epidermal and dermal tissues. Specific
sequelae include necrosis, spongiosis, acantholysis, intercellular oedema, and sloughing of
epidermal cells. Lesions manifest a pale appearance possibly due to the clumping of melanin
granules in dermal melanophores. There is little or no inflammatory response associated with fungal
infections in fish. Death is largely due to osmoregulatory malfunctions.

F. Procedures for Detecting Subclinical Infections

The hyphae and spores of water molds are best detected from early lesions of moribund fish or from
viable eggs adjacent to dead fungus laden or infected eggs. Excise a small number of hyphae from the
lesion, place them into sterile distilled water (to induce sporulation), and observe microscopically
(400X). Primary zoospores are pyriform and have two flagella at the apex. After swimming for a short
period, they encyst. The primary cysts form secondary spores, which are reniform (kidney-shaped),
have two flagella (1 anterior and 1 posterior), and swim for a prolonged period of time. The secondary
spore also encysts, but later germinates to form hyphae.
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G. Procedures for Determining Prior Exposure to the Etiological Agent

There is no procedure for determining prior exposure to fungal pathogens.

H. Procedures for the Transportation and Storage of Samples to Ensure
Maximum Viability and Survival of the Etiological Agent

Live or freshly killed fish and eggs are preferable. Samples should be sealed, properly labeled with host

species, date of collection and other pertinent data, and packed into cardboard shipping tubes. Specimen
should be shipped on ice to a diagnostic laboratory immediately.
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