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Thedetection and identificationof bacterial pathogens from

fishandotheraquaticanimalspresentsparticularchallenges

with regards to transportation of samples to the laboratory,

knowledge of media and growth requirements, and detec-

tion of endemic or exotic pathogens. This article highlights

the challenges in this specialised area ofmicrobiologywith a

focus on an endemic and an exotic disease.

Bacteria from marine samples such as kingfish, prawn or seahorse,

requiremedia containing NaCl, but in addition to this some bacteria

require magnesium and potassium ions. Bacteria from marine

mammals such as whales and dolphins may need to be grown on

media with and without salt as some organisms that are salt-requir-

ing will adapt to normal physiological conditions in the marine

mammal. In these cases initial growth may occur on media without

salt, but for subsequent identification tests, NaCl must be added to

the inoculum, as some reactions will give a false-negative result

without NaCl despite the bacterium adapting to host conditions1.

An incubation temperature of 258C is generally used for aquatic

samples, however some bacteria isolated from cold-water fish may

have anoptimal growth temperature of 188C,whereas samples from

marine mammals may grow best at 378C. The best option is to

incubate duplicate plates at both 25 and 378C.

An endemic disease: the challenges

of Tenacibaculum maritimum

Often fish farms are located huge distances from a laboratory and

samples may not arrive in optimal condition to ensure isolation of

the pathogen. An example is a fish farm in the far north of WA; a

six hour boat trip to the nearest town with flights to Perth, means

samplesmay take three days to reach the laboratory. When trying to

isolate a slow-growing bacterium such as Tenacibaculum mariti-

mum, sometimes the best option is inoculate culture plates at the

farm (Figs 1, 2).

Tenacibaculum maritimum is the causative agent of tenacibacu-

losis, an ulcerative disease that affects a variety of marine fish

species. Clinical signs include ulcers and necrosis on the body

surface, eroded mouth, frayed fins and tail rot (Fig. 3)2.

Tenacibaculummaritimum is an aerobic, oxidase positive, Gram-

negative, slender, flexible rod 0.5� 2mm to 30mm with an occa-

sional cell of 100mm in length. Cells have gliding motility on solid

media3. Growth occurs on a low nutrient medium such as Anacker-

Ordals medium supplemented with seawater or artificial sea salts

(Fig. 4).Growthdoesnotoccurwhen supplementedwithNaClonly,

or on blood agar. Growth usually occurs on the commercially

available MA 2216 agar (Difco)2.

Figure 1. Fish farm off Kimberley coast, WA.

Figure 2. Collecting fish for sampling.
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Tenacibaculum maritimum does not ferment carbohydrates, is

positive for congo red absorption and negative for production of

flexirubin pigments as detected by KOH2. Conventional and real

timePCRshavebeen reported for thedetection and identificationof

T. maritimum4,5.

An exotic disease: the not so innocent Nemo

The ornamental or aquarium fish trade in Australia is worth $350M

annually with 15.5 million fish being imported in 2005, and these

imported fish are a potential source of exotic pathogens with

potential to compromise Australian freshwater and marine aqua-

culture industries6.

Fish imported intoAustralia are subject toAustralianQuarantine and

Inspection Service (AQIS) conditions and on arrival are held in an

AQIS-approved quarantine premise for seven days, and if an exotic

disease is detected, the consignment is destroyed. In Western

Australia (WA), any fish showing signs of disease are sent to the

Fish Health Unit, Department of Fisheries WA, and bacteriology is

conducted at the Animal Health Laboratories, Department of Agri-

culture WA.

Edwardsiella ictaluri is the causative agent of enteric septicaemia

of catfish (ESC). It is an important infectious disease in the com-

mercial catfish industry in a number of countries including the USA,

China, Thailand andVietnam7,8.E. ictaluri is a potential pathogenof

some non-ictalurids, as in experimental challenge of chinook salm-

on and rainbow trout mortality occurred at high doses9.

E. ictaluri is exotic to Australia and a nationally notifiable disease.

Since 1980 the organism has been reported a number of times from

importedornamentalfishheld inquarantine10, and fromquarantine

facilities in three states in the past two years. Thus, it is important for

Australian laboratories to be vigilant and to have the expertise to

detect and identify this organism. A recent detection occurred in

imported yoyo loach, so named for the markings on the body

(Fig. 5). The remaining fish were destroyed to maintain Australia’s

disease-free status for this pathogen.

Figure 3. Barramundi displaying ulceration of skin and underlying
musculature.

Figure 4. T.maritimum on AO-marine agar at 4 d. Isolate fromDr Jeremy
Carson, DPI WE, Tasmania. Figure 6. Primary plate with E. ictaluri (arrows) in mixed culture, 72 h at

258C on blood agar containing horse red blood cells.

Figure 5. Yoyo loach infected with E. ictaluri.
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E. ictaluri is an oxidase-negative, Gram-negative rod to coccoba-

cillus. Colonies onbloodagar at 48hours after incubation at 25–308C

are 1–2mm, round, circular, slightly irregular and pale grey with a

butyrous consistency (Fig. 6). It is Strep-like as a greenish-tingemay

be seen around the colony and a weak beta-haemolysis underneath

the colony. Growth occurs on nutrient agar, MacConkey agar and

Salmonella-Shigella agar. Strains aremotile at 258Cbutnon-motile at

378C. E. ictaluri is not in the API 20E database and results will often

give a percentage probability of E. tarda, a common pathogen.

API 20E results for E. ictaluri have been reported as 400400057,

410400057and410414057 fromcatfishandrainbowtrout isolates1,8.

E. ictaluri is differentiated from E. tarda by being negative for

indole and H2S, whereas results are positive for E. tarda. As with all

exotic pathogens, the identification is confirmed by the Australian

Animal Health Laboratories at Geelong, Victoria.

A PCR has been reported for the specific detection of E. ictaluri11.
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