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Table (155, Examples of Mycobacterium infections of fish, All reports are from cultured fish unless noted otherwise

Host

Freshwater aquarium fsh

Moray ¢

Zebrafish

Medakz

Zuropszn sea bass
Chinook salman

Atlantic salman
Salmonids {ssymptomatic)
Alricar. catish

Milkfish

Seripec bass [wid)

Atlantic menhaden (wid caught)

Species

M. marinum, M. fortutum, M. chelonae, M. gordonae, M.
DETETINUM,

M. montefiorense

M. marinum, M. peregrinum

M. abscessus

M. maninum

M. necaurum

M. chelonae

M. chelonae subsp. pisarum

M. marinum

M. abscessus

M. shottsii, M. pseucoshottsi, M. interjectum, M. marnu
M. scrofulaceum, M. stulgai, M. triplex

M. marinum, M. fortuitum, M. gordonae

References

Pate e al. (2005, Sakal et al. [2005), Austin
and Austin {2007)

Levi et 3. £2003)

Astrofsky et al. 2000), Harnif et . {2007)

Teska et . 1997)

Colomi et & [1998)

Backman et al (1990

Brockiebank et al. (2003

Arakawa and Fryer [1984)

Antychowicz &t . {2003)

Chang ¢t 2l [2004)

Rhodes et al. 2004, 2008

Stine e al. [2005)
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Figure 5. Pink-staining acid-fast rods visible in a bench-top stain of fresh

tissue from a fish infected with mycobacteriosis {1000x). Photo courtesy of
D. Pouder
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Figure 3. Largemouth bass showing clinical signs consistent with
mycobacteriosis. The fish is thin and has obvious scale loss and shallow
ulcers visible on the skin. Photo courtesy of Bass Pro Shops




Fig. |. Ulcerative skin lesions attributed to infection with Mycobacreriun
spp. in striped bass ( Morone saxarilis) from Chesapeake Bay, USA.

\

o 9 TRAs



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwja9tyM1JHNAhVIXCwKHaxtBokQjRwIBw&url=http://www.vims.edu/myco/&psig=AFQjCNGI_B3humjrxqJFqr0LO61vecVsQw&ust=1465241630356947




g § )5

a5 (S sy ) slai)
o) JlakhgaS S ¢ ali by Lia) o mm1-4 new sla J g

5
Jabs 54 La gend W 2l g 5 ula




Figure 2. Small gray nodules visible within the spleen of
a black crappy during necropsy. These small granulomas
are consistent with a diagnosis of Mycobacrerium spp.
and a special bench-top stain for acid-fast organisms

should be done on a small sample of tissue. Photo
courtesy of B.D. Petty



Fig. 6.43 Granulomas and necrotic arcas in the Kidney of Atlantic
salmon infecied with Mycobacrerium sp.







Mycobacterisosis.

‘ A. Multiple granulomas (which appear as white spots) in the
i b | (head kidney of a green knifefish with severe mycobacteriosis.

. B. Wet mount images of granulomas. Numerous granulomas
..Q in tissue squash preparation. Granulomas often contain
macrophages with pigment (e.g., melanin, but the former may
be differentiated from melano- macrophage centers (which are
Click for high  inormal in the spleen and kidney) by the presence of a capsule

resolution image. | (armows).
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¥ ' Mycobacterium spp. in imprints stained with Ziehl-Neelsen.

A. Acid-fast (red) bacilli

L B. Imprint showing Mycobacterium bacilli (arrows) in pigment-
containing macrophages (M = melanin granule).

o
S # Click for high
oﬁb resolution image
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Click for high
resolution image

AL 18 Typical granulomas with acid-fast bacill {arow). Bar = 10
21| . ZiehNeelsen,

Histology of Mycobacterium infections,

A Low magnifcation of severe infection with several
granulomas (G) in visceral cavity and free colonies of

Mycobacterium sp. (arrows) in spinal cord. Bar 100 ym. H&E.

C. Acid ast stain of same section as "A" showing acid-fast
positive colonies in spinal cord. Ziehl-Neelsen.

0. In zebrafish, we occasionally see aggressive, iffuse

infections. Instead of well-organized granulomas, the lesions
present as massive profiferation of phagocytes i the viscera
with diffuse distribution of bacteria (arrows}. P = pancreas.

Liehl-Neelsen,
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E, Swimbladder nfected with mycobacteia, Notg acid ast
| staining bacteria inthe swimbladder wall arrows) and fumen
WK , L) Kinyoun's acid fast stain, Bar = 10 ym,

"~ |IF. Itestn nfected with mycobateria, With numerous bactera
Click for high {in the epthelium (arrow). Kinyoun's acid faststan, Bar =10

resolution image | m.
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Review
Mycobacteriosis in fishes: A review
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Abstract

Mycobacterium species have long been recognised as a significant source of morbidity and mortality in finfish aquaculture, as well as
in wild finfishes. Mycobacteria infecting fishes also include zoonotic pathogens that can cause protracted illness, especially in immuno-
compromised individuals. Several basic aspects of mycobacterial pathobiology in aquatic animals remain poorly understood, although a
number of important recent developments have been made, especially with respect to identification of novel Mycobacterium spp. infect-
ing fishes and a new group of mycobacteria closely related to the human pathogen Mycobacterium ulcerans. This review will encompass
important aspects of mycobacterial disease in fishes, discuss recent research including studies of mycobacteriosis in striped bass ( Morone
saxatilis) of Chesapeake Bay, USA, and suggest directions for future work.
© 2008 Elsevier Ltd. All rights reserved.
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Fig. 2. Mycobacteriwn marinum granuloma induced in the spleen of a striped bass by intraperitoneal injection (Gauthier et al, 2003). (A)
Photomicrograph of granuloma with necrotic core (nc), compressed epithelioid cell (spindle-cell) layer (arrow), and a epithelioid cell layer (ep).
Hematoxylin and eosin stain (bar= 100 um). (B) Photomicrograph of Ziehl=Neelsen-stained section with inset illustrating M. marinum bactena
(arrowheads) In the necrotic core and in the surrounding cellular layers. Ziehl=Neelsen stain (Inset bar = 10 um).
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Abstract

The Zebrafish International Resource Center was established to support the zebrafish research community, and includes a diagnostic
service. One of the most common diseases that we have diagnosed is mycobacteriosis, which represented 18% of the diagnostic cases
submitted from November 1999 to June 2003. We describe here the severity of the disease and associated pathological changes of 24

dlagnostlc cases from |4 laboratories. Identifications of the bacteria are provided for seven of these cases. For two cases in which culture of
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Fig. 1. Histopathology of mycobacteriosis in zebrafish. Ziehl=Neelsen acid fast unless otherwise indicated. (A) Typical granuloma with numerous acid-fast
bacteria. Bar=10 pm. (B) Severe, chronic, diffuse inflammation of ovaries. Granulomas (arrows) contain acid-fast bacteria. Hematoxylin and eosin. Bar=100
um. (C) Neurotropic mycobacteriosis. Numerous colonies of M. haemophilum in spinal cord not associated with inflammation. Bar=20 ym, (D) Disseminated
mycobacteriosis. Massive infiltration of visceral cavity by macrophages with no granuloma formation. Numerous acidfast bacteria are found in macrophages

(arrows). P=pancreas. Bar=20 um. (E) Typical mycobacteriosis. Numerous granulomas coalescing in visceral cavity and in the liver (L). Hematoxylin and
anem Rar=8() im
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Mycobacterial Infections of Fish
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Mycobacterial diseases of fish are common, par-
ticularly in intensive aquaculture systems and display
aquaria. These diseases are collectively referred to as
“atypical mycobacteriosis” or simply “mycobacteriosis.”
The term “fish tuberculosis” has been used in the past to
refer to this group of diseases, but the term is not appro-
priate and should not be used. Tuberculosis is a very
important disease of humans and mammals, but fish do
not get tuberculosis.

All fish are susceptible to mycobacteriosis, though
some species seem to be at greater risk than others. The
disease has been reported in a broad range of fish species

important infectious disease in zebrafish colonies so it is
important to avoid introducing infected fish into valuable
research colonies.

In addition to causing disease in cultured fish, atypi-
cal mycobacteriosis is also a concern in zoological collec-
tions. It is the most important disease of sea dragons and
other members of the sea horse family. It has also been
reported in cultured amphibians and reptiles, as well as
in other aquatic animals from a broad range of taxa.

Though rare in mammals, mycobacteria sometimes
cause localized and systemic disease in captive marine
mammals, including manatees, pinnipeds (seals or




iqure 4, Histologic section of a granuloma from the spleen of a
argemauth bass (400x). The tissue has been stained to demonstrate the

' — presence of acid-fast organisms, Note the pink acid-fast organismsin the
Figurel Multpe granulomas visble on  wet-mount o a il biopsy oM center o he granuloma, consstentwith aciagnosis of mycobacterioss,

alargemouth bass (100x) Phot courtesy of B.D. Petty




