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Abstract
Infection of an African catfish facility with acid-fast bacilli is described. Ulceration of the skin,
abdomen swelling accompanied with accumulation of bloody exudate in the body cavity and
miliary tubercles in the internal organs were found.  In one and half months the fish losses
reached 5 % of the facility annual production i.e. nearly 1 ton. Smears prepared from organs and
muscles showing histopathological symptoms, and from water at the facility showed numerous
Ziehl-Neelsen positive bacilli. Characteristics of 3 fish and 2 water isolates cultured on Lowenstein-
Jensen’s medium appeared to be identical with the features of Mycobacterium marinum.

Introduction
African catfish (Clarias gariepinus) were first
introduced into Poland from the Netherlands
in 1980 (Adamek, 1993). At present these fish
are produced for consumption in ten facili-
ties and their annual production amounts to
approximately 150 tons. Intensive type cul-
ture, with closed water systems have been
applied. Until now,  no serious health prob-
lems in the fish except occasional cases of rup-
ture intestine symptom (RIS) in juveniles had
been reported. At the end of 2001 in one of
the African catfish facilities, a mass mortality
was reported. In one and a half month the
losses reached 5% of the facility’s annual pro-
duction, amounting to nearly 1 tonne of lost
production. During the period when catfish
mortality was reported, the fish were deliv-
ered twice to the Fish Disease Department of

the National Veterinary Research Institute in
Pulawy for diagnostic purposes. The
parasitological examinations were negative
and endeavours to isolate any known bacte-
ria pathogenic for fish using blood agar,
KDM-2 medium, TSA agar and Columbia
agar were also unsuccessful. The presence in
catfish viscera of numerous granulomatous
lesions suggested that mycobacteria could be
taken under consideration as possible
etiological agent of the disease.

Materials and methods
Twenty five African catfish (150-320g) were
delivered from the facility where high mor-
tality rate was noted. In the facility, a water
re-circulation system was installed. The fish
were reared in a series of tanks, with water
pumped and circulated through the tanks and
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a biological filter unit. The temperature of
water was maintained between 22oC and 25
oC.  The catfishes were fed granulated trout
feed. The annual production of this unit was
up to 20 tonnes.

The catfish were anaesthetised and killed and
smears and samples from the skin and inter-
nal organ lesions were collected. The smears
were stained with Ziehl-Neelsen (ZN).

The samples of muscles, kidney, liver and
spleen were decontaminated with 5% w/v
oxalic acid and then inoculated onto 12 slants
of two egg-based media: Stonebrink’s and
Lowenstein-Jensen’s medium with added
pyruvate. The slants were incubated 42 days
at  25oC, 37 oC and 45 oC. Subcultures were
made after 6 week-incubation onto
Lowenstein-Jensen’s medium.

The bacilli from isolated colonies were exam-
ined for acid-alcohol fastness using the ZN
method and their morphology, growth char-
acteristics and biochemical features were
studied. The following standard tests were
applied: niacin accumulation, Tween 80 hy-
drolysis, nitrate and tellurite reduction and
semiquantitative catalase (Lévy-Frébault and

Portaels, 1992), also urease, nicotinamidase
and pyrazinamidase activities were deter-
mined by the Bönicke method (Bönicke, 1962).

Two litres of tank water (where the diseased
catfish were kept) were centrifuged (3000
rpm/ 15 min) and smears were prepared from
a portion of the obtained pellet and stained
using Ziehl-Nielsen. The remainder of the
pellet was decontaminated and inoculated
onto 6 slants of egg-based media. The water
isolates were studied in the same way as the
fish isolates.

Ultra-thin sections of fish internal organs were
prepared for electron microscopy. The sam-
ples were fixed in 2.5% glutaraldehyde buff-
ered with ice-cold 0.1M cacodylate buffer (pH
7.3) for 2-3 hrs and then washed with the same
buffer containing 3% sucrose and osmicated
with the buffered 1% osmium tetroxide. The
tissues were dehydrated by graded series of
cold ethanol and propylene oxide, embedded
in low viscosity resine (Spurr, 1969), cut into
ultra-thin sections, doubly treated with uracyl
acetate and lead citrate (Reynolds, 1963) and
examined with BS-500 Tessla transmission
electron microscope.

Figure 1. Skin ulceration in African catfish (Clarias
gariepinus).

Figure 2. Abdomen swelling.
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Results
Clinical  symptoms  and pathological
changes.
Pathological changes. In 21 of 25 African cat-
fish, which had been delivered for examina-
tion, various kinds of lesions were detected
macroscopically. In 9 fish shallow ulceration
of skin was observed (Fig.1) and in 8 fish con-
spicuous abdomen swelling was seen (Fig. 2).
In some cases these two lesions appeared to-
gether. Miliary tubercles, 0.5-4.0 mm of size
were found in all organs but most often in the
kidney (Fig.3, 4). The tubercle nodules were
also detected in muscles but less frequently.
In fish, which showed abdominal swelling,
accumulation of copious bloody exudate was
observed. The internal organs, especially the

kidney, were hypertrophic and the liver had
pale-yellow colour. Microscopic examination
of the fresh mounts prepared from pathologi-
cally changed hepatic tissue showed excessive
accumulation of fat in cell cytoplasm.

Electron microscopy findings.
In transmission electron micrographs, groups
of bacilli (3.0-5.0 µm) were found inside the
macrophages (Fig.5).

Bacteriological examination.
Large numbers of acid-fast bacilli were found
in the smears made from kidney and other
organs showing pathological lesions (Fig.6).
They appeared usually in small groups but
also singly and in pairs. In the smears from

Figure 3. Tubercle nodules (arrow) in pathologically
enlarged kidney.

Figure 4. Granulomatous lesions in liver (arrows).

Figure 5. M.marinum bacilli (arrows) in the
phagosome. Bar 5µm

Figure 6. M.marinum in ZN stained kidney tissue
smear.
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the skin numerous acid-fast bacilli were also
found but in these cases they were accompa-
nied by various non acid-fast bacteria. The
acid-fast bacilli were discovered also in pel-
lets obtained by tank water centrifugation.

Pale-yellow colonies, about 1 mm, appeared
after 30-day incubation at 25oC. The colonies
were round, smooth and when exposed to
electric bulb light were photochromogenic i.e.
they assumed distinct orange colour.

The features of the 4 acid-fast bacteria strains
most often isolated from fish and the charac-
teristics of our isolates are presented in table
1. Four isolates from catfish and 2 from tank
water were Gram-positive, acid-fast bacilli.
They were positive for arylsulphatase reduc-
tion (3-day test), catalase activity, Tween hy-

drolysis, and utilized urea, nicotinamid and
pyrazinamid. They were negative for nitrate
and tellurite reduction tests.

Discussion
There is no information concerning mycobac-
teriosis in catfish (Clarias gariepinus included)
though some 167 species of both freshwater
and salt water fish have been reported as hosts
for mycobacteria (Chinabut, 1999). Mycobac-

terium marinum was initially thought to infect
marine fish only, but it has since been isolated
from freshwater fish species and human be-
ings (Barrow and Hewitt, 1971) also from
water and sediment (Chinabut, 1999). The
demonstration of Mycobacterium marinum in
Clarias gariepinus increases the list of known
fish species susceptible to this pathogen.
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Table 1. Key characteristics of fish mycobacteria compared to present isolates. a Data selected from Bergey’s
manual of systematic bacteriology, vol. 2, 1986, 1435-1457. b-/+ more strains are negative. cd, 11-89% of
strains were positive.
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The relationship between Mycobacterium

marinum present in African catfish and the
lesions which were found in these fish seems
to be obvious. Greyish-white miliary
granulomas scattered or grouped in virtually
any parenchymatous tissue, especially in the
kidney, spleen and liver, are typical of chronic
mycobacteriosis in fish (Dulin 1979, Roberts
2001, Van Duijn 1981). In smears prepared
from the catfish exclusively ZN-positive ba-
cilli were regularly seen and they proved to
be Mycobacterium marinum, according to
Bergey’s Manual of Systematic Bacteriology.
Colony growth was slow and they did not
grow at 37 oC and 45 oC. At 25 oC they were
distinctly visible after 30 days of incubation.
Other potential etiological agents, especially
Renibacterium sp., which sometimes could be
found in African catfish (Parker and Nash,
1995), were not found.

The method of fish cultivation and nutrition
excluded waterborne infection or infection
caused by contaminated feed. Carriers or sub-
clinically affected fingerlings should be sus-
pected as the only source of infection. This
phenomenon is often observed in mycobac-
terial infection in ornamental fish cultivated
in aquaria (Roberts, 2001). The disease may
take several years to progress from asympto-
matic state to clinical illness (Reichenbach –
Klinke, 1972), though it is possible that it may
appear in relatively short time when predis-
posing factors appear. According to Hatai et

al. (1988), after experimental mycobacterial
infection of goldfish the mortality appears in
14-30 days and according to Talaat et al. (1998)
in less than 2 months.  An extreme virulent
strain might become established in a shorter
time and cause high mortality (Parisot and
Wood, 1959).

Mycobacterium was historically a serious
problem in salmonids, when they were fed
raw fish offal (Ross et al, 1959). Ingestion is
probably the major source of infection includ-
ing fish that have recently eaten dead tank
mates (Parisot and Wood, 1959,  Noga, 1996).
In the present case catfish mycobacteriosis
may have spread through ingestion of dead
or moribund tank mates; in African catfish
cannibalism is frequently observed. Transmis-
sion may also occur by ingesting contami-
nated debris (Dulin, 1979) although bacterial
invasion through damaged skin or gill may
also be possible (Chinabut, 1999). After the
organisms enter the body they may cause skin
lesions, which we have observed in some cat-
fish. Potential sources of infective material
include the aquatic environment (Austin and
Austin, 1987) i.e. the sediment and water in
which the fish pathogenic species are ubiqui-
tous and may remain viable for 2 years
(Reichenbach – Klinke, 1972). Disease out-
breaks in cultured fish appear to be related
also to management factors, such as the qual-
ity and quantity of nutrient and water sup-
plied and the stocking density. Poor manage-
ment results in abnormal stress and reduction
of the normal resistance of the host (Chinabut,
1999) Mycobacterial disease is most fre-
quently recognised in ornamental aquarium
fish, probably because such specimens are
maintained under a high degree of captive
stress for long periods of time (Frerichs, 1994).

All the fish in the infected facility were elimi-
nated and disinfection was ordered. The
monitoring of M.marinum in other facilities
has been carried out up to this time no new
cases of mycobacterial infection have been
reported.  Such monitoring is important in
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African catfish facilities because they are cul-
tivated in water with temperature range of 20-
30oC, which is optimal for M.marium growth.
Mycobacteriosis may potentially cause great
losses in food fish as well as ornamentals. It
is also worth noting that M.marinum can cause
slow healing skin ulcers in man (Bartralot et

al., 2000) may be fatal for
immunocompromised persons (Casal and
Casal, 2001).
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