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Abstract. Mycobacterium marinum was isolated from a
lesion on the lower arm in a man, aged 55. A typical
tuberculoid inflammation did not develop until 5'/,
months after the onset. The bacteria could be traced
to the patient’s aquarium, where they were cultured from
sand, snails and fish of the species Gymnocorymbus ter-
netzi that died from a disease with granulomas in their
fins and liver. The infection had been introduced into
the aquarium with water fleas used for feeding the fish.
The water fleas had been caught in a pond and also
from its mud M. marinum was cultured.

Infections with Mycobacterium marinum gener-
ally occur epidemically among persons who have
visited an infected swimming-pool. Large epide-
mics have been reported from Scandinavia,
USA and England (8, 10, 18, 20). Sporadic
cases of infection with M. marinum are also on
record. In three of these cases the source of in-
fection was an aquarium (9, 16). A case of in-
fection with M. marinum transmitted from a pond
via an aquarium is described below.

CASE REPORT

The patient was a 55-year-old male factory worker,

Heredity. The patient was the fourth of eight siblings.
One brother had died at 49 years from pulmonary sar-
coidosis which he had had for 11 years. One sister had
had symptoms of pulmonary sarcoidosis.

Previous diseases. In 1966 the patient had had acute
bronchitis. The intracutaneous tuberculin test (Old tuber-
culin) 1 mg had been positive (indurated area 10 mm in
diameter) and chest X-ray had shown moderate emphy-
sema and signs of previous pleurisy.

Present Al the end of September 1967 an
initially rapidly growing infiltrate developed on the dorsal
aspect of the right lower arm without any known pre-
ceding trauma. The patient had no itching or other symp-
toms. When first seen at the Department of Dermatology
3 weeks later he had a 4% 2.5 cm bluish-red exfoliative
lesion with marginal pustules. Though no mycelia could

disease,

be demonstrated, mycosis was suspected, and antimycotic
treatment was started.

Antimycotic therapy for 6 weeks had no demonstrable
effect. Biopsy showed non-specific inflammation with epi-
thelial hyperplasia. The intracutaneous tuberculin test
(Old tuberculin) 1 mg was strongly positive (induration
25-30 mm in diameter), Chest X-ray showed no paren-
chymal changes and no enlargement of mediastinal
lymph nodes. Neither could any enlarged lymph nodes
be palpated. Culture of material from the pustules gave
no growth of pyogenic bacteria. Tubercle bacilli could
not be demonstrated in direct smears. The blood picture
was normal, ES.R. was 2 mm/l hour and serological
tests for syphilis were negative.

The appearance of the lesion 4 months after the onset
is illustrated in Fig. 1. The blue-red area was covered
centrally by crusts, under which were numerous pustules
and exuberant granulation tissue.

Renewed biopsy suggested the possibility of pyoderma
gangrenosum. The patient was treated locally with fluo-
cinolone acetonide, during which therapy pustulation in-
creased. Following oral treatment with steroids (predniso-
lone 60-40 mg daily) the lesion became less infiltrated
and tended to heal centrally. However, culture for acid-
fast bacteria of pus from the lesion gave growth of
Mycobacterium marinum. Steroid treatment was there-
fore stopped.

No treatment has been given since April 1968, by
which time the disease had persisted for 6 months. The
lesion successively healed in the centre with serpiginating
progress at the periphery. Fig. 2 shows the appearance
of the lesion 13 months after the onset and 9 months
after the stage illustrated in Fig. 1.

Histological examinations, Punch biopsy was done on
4 occasions: Dec. 5, 1967, Jan. 16, March 19, and April
10, 1968, Sections were stained with hematoxylin-eosin
and according to van Gieson, Ziehl-Neelsen and Hotch-
kiss=-McManus (PAS). Later on the rests of the specimens
were serially cut and stained according to Ziehl-Neelsen,
but with a shorter decoloration time, 1 min against the
usual 5 min, in hydrochloric alcohol (1% HCI in 709,
alcohol).

Biopsy 1, Dec. 5, 1967: the picture was unspecific with
irregular epithelial hyperplasia and a dense infiltrate of
lymphocytes, plasma cells, swollen histiocytes and poly-
nuclear leucocytes deep in the dermis,
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Fig. 1. Appearance of lesion four months after onset.

Biopsy 2, Jan. 16, 1968, 15 weeks after onset: the
epithelial hyperplasia was considerable and appeared to
affect mainly the hair follicles. Abscesses were seen in
hair follicles, in the epidermis and in the dermis. The
dermis also contained a dense unspecific, inflammatory
cell infiltrate as well as scattered Langhans's giant cells
and two small epithelioid cell granulomas.

Biopsy 3, March 19, 1968, obtained about 6 months
after the onset of the disease: distinct epithelioid cell
granulomas of varying size had now developed in the
upper and middle part of the corium.

Punch biopsies April 10, 1968: the epithelioid cell gra-
nulomatosis was more marked than at the previous ex-
amination, The epithelioid cell foci contained both Lang-
hans’s giant cells and foreign body giant cells, but no
necroses were found. Some granulomas were arranged
round severely changed hair follicles. Fig. 3 shows a
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wide, sacculated follicle. The duct is plugged by a dense
mass of disintegrating pelymorphonuclear leucocyvtes and
in the corium the follicle is surrounded by epithelioid
cell granulomas. Some areas in the dermis contained
very dense, chronic inflammatory cell infiltrates as well
as small, accumulations of polymorphonuclear
leucocytes,

No spores, hyphae or acid-fast bacilli could be dem-
onstrated in any of the specimens.

Epidemiological investigations. The patient had not vis-
ited a swimming-pool for many vyears. But he had an
aquarium with some thirty sorts of fish and snails of
the species Melanoides tuberculata.

In view of previous reports in the literature of human
infection with M. marirum from aquarium snails (9),
apparently healthy snails and sand and water from the
patient’s aquarium were cultured for M. marinum.

In the autumn of 1967 the patient had fed his fish
with water fleas, Daphniae, which he had caught in two
different field ponds. It is well-known among aquarium
owners that the mortality rate among fish in aquaria
increases every autumn. This is supposed to result from
1967 many
of the fish in the patient’s aguarium had died from a
disease with ulcerations of the fins, In the spring and
summer of 1968 the fish were in good condition. In
September the patient again began to feed the fish with
water fleas from the same two ponds as before. After
a few weeks two fishes of the species Gymnocorymbus
ternetzi died. A tumour, the size of a pea, was found on
the tail of one of these fishes (Fig. 4). The tumour
and the liver from this fish were examined histologically
and material was taken from both fishes for culture for
mycobacteria. Water fleas and mud from the two ponds
were also taken for culture for M. marinum.

Histological examination of G. rternetzi (Fig. 5). The
tumour and liver tissue were examined. The tumour con-
sisted of crowded, well cutlined, round granulomas. The
granulomas were built up of macrophages with eosino-
philic ill-defined cytoplasm and relatively large, rounded,

dense
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loose nuclei. No giant cells were seen. Narrow rings of
fibroblast-like cells surrounded the granulomas, most of
which showed central necroses. Staining according to
the modified Ziehl-Neelsen technique revealed numerous
acid-fast bacilli in the granulomas, mainly in the necrotic
foci. The rods were long and slender and some showed
a beaded appearance. The liver tissue contained scattered
granulomas of the same appearance as in the tumor.
Bacteriological studies. Cultures for M. marinum were
made on Lowenstein-Jensen's medium at 31°C according
to the method of Linell & Nordén (8). The diagnostic
criteria used were:
1. Acid-fast rods with optimal growth at 31°C and little
or no growth at 37°C.

2. Photochromogenicity together with colony appearance.
3. Lack of pathogenicity for guinea-pigs.
4. Typical lesions, especially at the tail of male C;H

mice, injected intraperitoneally with the culture as de-
scribed by Linell & Nordén. Such lesions are dem-
onstrated in Fig. 6.

Table I (p. 122) gives a list of the sites from which
bacteria with the above-mentioned characteristics were
cultured.

M. marinum was thus demonstrated not only in the
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Fig. 3. Sacculated hair fol-
licle, densely filled with
polynuclear  leucocytes. In
the dermis the follicle is sur-
rounded by epithelioid cell
foci. Van Gieson, x 42,

patient’s lesion but also in sand, snails and infected
Gymnocorymbi from his aquarium. Bacteria were also
recovered from one of the ponds where he caught water
fleas for his fish. Culture of water from his aquarium
and from another pond providing water fleas, gave no
growth of M. marinum.

Studies of the susceptibility of the bacteria to various
drugs showed resistance to paraaminosalicylic acid, iso-
niazid, streptomycin, kanamycin, viomycin, cycloserine,
thiacetazone, pyrazinamide, tiocarlide and 15 other com-
monly available antibiotics or antibacterial drugs. Erythro-
mycin was inhibitory to some extent, its minimum in-
hibitory concentration being 12.5 ng/ml,

DISCUSSION
M. marinum was originally identified in 1926 as
the cause of spontaneous tuberculosis in salt-water
fish (1). Later experimental investigations (3) have
shown it to be pathogenetic also for fresh-water
fish, snakes, frogs and tortoises. Infections with
this or a very closely related mycobacterium (M.
platypoecilus) have been demonstrated in the
Mexican platyfish  (Platypoecilus  maculatus),

Fig. 4. Gymnocorymbus ter-
netzi with a granuloma from
Mycobacterium marinum on
the tail.
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causing inter alia ulcerations in the region of the
dorsal fins (2), i.e. lesions resembling those our
patient had observed in his aquarium fish. Nodu-
lar lesions similar to those observed in one of the
Gymnocorymbi in this investigation have ecarlier
been observed in infection of aquarian fish with

Fig. 6. Ulcerations on the tail of a C;H male mousc

inoculated with Mycobacterium marinum intraperilone-

ally.
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Fig. 5. (¢) Granuloma in the liver of
Gymnocorymbus  ternetzi. Haematoxylin-
eosin, = 210,

(h) Mycobacterium marinum in granuloma
of the liver. Some bacteria have a beaded
appearance. Zichl-Neelsen, = 1040,

{c) Three granulomas outlined by fibro-
blast-like cells. The two lower granulomas
are extensively necrotic. The upper one is
built up by well perserved macrophages.
Haematoxylin-eosin, x 330.

M. marinum (15). The histological changes in the
tumour and liver of the G. ternetzi in our case are
compatible with earlier descriptions of tuberculo-
sis in fish (1. 2, 12).

In 1954 Lmell & Mordén demonstrated that an
epidemic of tuberculoid skin lesions in a Swedish
town was caused by an acid-fast rod, for which
they coined the name Mycobacterium balnei (8).
Later investigations have shown that M. marinum
and M. balnei are identical (3).

Table 1. Lesions and sites from which Mycobacte-
rivm marinum has been cultured

Date

24.1.68 Pus from patient’s lesion

20.3.68 Punch-biopsy specimen from the lesion

11.4.68 Snails (Melanoides tuberculata) from aquarium

3.8.68 Sand from aquarium

25.10.68 Tumour tissue and tail lesion from Gymnoco-
rymbus ternetzi

26.10.68  Water fleas and mud from Habo pond




The greatest number of human infections with
M. marinum have occurred as epidemics, whose
origin has been traced to infected swimming-pools
(8, 10, 11, 18, 20). Also most sporadic cases have
apparently originated from swimming-baths (e.g.
4, 17). Granulomas after contact with infected
aquaria have also been reported. In one case in-
fected snails were thought to be the source of
infection (9). In two others it was found that
both persons had been in contact with a fish tank
infected with M. marinum (16),

The finding of bacteria in snails and fish in
our patient’s aquarium suggests that he had been
infected from this source. The demonstration of
M. marinum in water fleas and mud from one of
the ponds clearly indicates the route of infection
to the aquarium. That the occurrence in nature
of these bacteria is not confined to swimming-
pools, has been demonstrated also in previous
studies. Thus, a girl in Linell & Nordén’s series
had been infected in a lake (8) and another girl
in the water of the river Potomac (5).

In human beings M. marinum can produce le-
sions of varying appearance. In Linell & Nordén's
series the infiltrate usually ulcerated (8), while in
that of Philpott et al. the majority of the lesions
remained intact without ulceration or necrosis
(10). The latter series included some cases with
ascending multiple limb-lesions resembling sporo-
trichosis. In our case central healing of the lesion
was accompanied by marked serpiginous marginal
inflammatory activity. This picture resembles
most that described in Orientals (6, 14, 19).

The occurrence of sarcoidosis in two of the
patient’s siblings is noteworthy. In one of the
above-mentioned Orientals infected with M. mari-
num X-ray examination revealed small cystic rare-
factions in the metacarpals and phalanges of the
fingers on both sides. The picture was considered
compatible with sarcoidosis (6). A patient with
coexisting pulmonary sarcoidosis and infection
with M. marinum of the skin has recently been
observed (7).

Histological examination of 15 of the lesions
of varying ages in the epidemic of swimming-pool
granulomas in Colorado, USA in 1959 showed
that both carly and late in the course the micro-
scopic picture can be non-specific (13), Only in
one-third of the lesions was the inflammation tu-
berculoid. In the early stage of our case, as in
many other cases on record, the histological pic-
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ture was dominated by epithelial hyperplasia and
a densc infiltrate of chronic inflammatory cells
in the corium. In addition, abscesses were seen,
above all in and around the hair follicles. Dense
infiltrates of polymorphonuclear leucocytes were
seen only in one of the cases in the Colorado-
cpidemic and in none of the 31 biopsy specimens
in Linell & Nordén’s series (8).

In an epidemic in Penarth in South Wales 1966
~67 biopsies were obtained from 12 out of 81
patients (18). The histological findings varied
with the age of the lesion. No tuberculoid granu-
lomas were demonstrated in biopsy specimens ob-
tained within two months of the onset of the
lesion.

Histological studies have been made on lesions
of varying age also in previous reports, but each
patient was examined on one occasion only. Our
case was followed up with repeated biopsy. True
epithelioid cell granulomas were not observed un-
til 51/, months after the onset of the disease.
After 31/, months scattered Langhans's giant
cells and two small epithelioid cell foci were seen,
interpreted then as secondary to the very pro-
nounced folliculitis. They were, however, pre-
sumably incipient epithelioid cell granulomas.

In Linell & Nordén’s series acid-fast rods were
found in histological sections in one out of 31
cases, in the Colorado-epidemic in 9 out of 15
and in the South Wales epidemic in 1 out of 12
cases. In none of the 5 biopsy specimens from
our patient were acid-fast bacilli observed.

Since the bacteria cultured from our patient
were resistant to the tuberculostatic drugs studied,
no specific therapy was tried. The clinical re-
sponse of swimming-pool granulomas to tuber-
culostatics may sometimes be better than that sug-
gested by bacteriological susceptibility tests (10).
These compounds should, however, be used with
caution because of their side-effects. The disecase
is benign and most infections heal spontaneously,
though often only slowly. Several lesions have
existed for more than 4 years, and one persistent
for 45 years has been described (6, 14, 19).

Our case illustrates how difficult it is to make
a clinical diagnosis of sporadic infections with
M. marinum. The non-specific histological pic-
ture in some stages of the disease makes the di-
agnosis still more difficult. The possibility of an
aquarium-borne infection should be considered in
sporadic cases of infection with M. marinum. In
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our case a hitherto unknown way from a natural
reservoir of the bacteria to human infection has
been demonstrated.
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