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Table 1: Polymerase chain reaction (PCR) data for detecting Mycobacterium marinum, Mycobacterium

chelona, Mycobacterium fortuitum and Ichthyophonus hofferi

Target gene

Specificity

Primer

Sequence

Length
(base pair)

Temperature
cycle

Ref.

16 S
rRNA

All
mycobacteria

Spp.

Forward

5'- AGCTCGTAGGTGGTTTGTCG-3

Reverse

5'-CCACCTTCCTCCGAGTTGAC-3

611

95°C- 3 min;
35 x(95°C-30
s, 58°C-30s,
72°C- 455s);
72°C- 3 min.

Delghandi
et al. (2020)

hsp65

Mycobacterium
marinum

Forward

5'- CAACCCGCTCGGTCTGAA -3

Reverse

5-CGACCTCTTTGGCCGACTT -3

82

95°C- 3 min;
35 x(95°C-30
s, 60°C-30s,
72°C-305);
72°C- 3 min.

Santos, E.
(2021)

its

Mycobacterium
chelona

Forward

5-GTTACTCGCTTGGTGAATAT-3'

Reverse

5-TCAATAGAATTGAAACGCTG-3'

93

95°C- 3 min;
35%x(95°C-30
s, 50°C-30s,
72°C-305);
72°C- 3 min.

Park et al.
(2000)

its

Mycobacterium
fortuitum

Forward

5'- CCGTGAGGAACCGGTTGCCT-3'

Reverse

5-TAGCACGCAGAATCGTGTGG-3

223

95°C- 3 min;
35x(95°C-30
s, 58°C-30s,
72°C-305);
72°C- 3 min.

Park et al.
(2000)

16 S
rRNA

Ichthyophonus
hofferi

Forward

5'- GCTCTTAATTGAGTGTCTAC-3

Reverse

5-CATAAGGTGCTAATGGTGTC-3

371

95°C- 3 min;
35%x(95°C-30
s, 54°C-30 s,
72°C-305);
72°C- 3 min.

Whipps et
al. (2006)
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4-Zebrafish

5-goldfish =

§- Guppy R

7-Gourami

g-Macro , ® I [
10- Neon )

Fish

Figure 1: Prevalence of granulomas in naturally infected aquarium fishes of Ahvaz

Table 2: Number and percentage of granlumatose lesion that were seen in different organs

Number and percentage of granlumatose lesion
Kidney Liver Spleen positive | 1ot _
number Fish No.
% | NO.| % |NO.| % NO. | Cases of fish
0 0 6.7 2 6.7 2 2 30 oscar 1
0 0 13.3 4 13.3 4 4 30 angel 2
0 0 0 0 10 3 3 30 tiger barb 3
0 0 0 0 0 0 0 30 zebra fish 4
20 6 20 6 33.3 10 10 30 gold fish 5
0 0 0 0 0 0 0 30 guppy 6
0 0 0 0 56.7 17 17 30 gourami 7
0 0 6.7 0 6.7 2 2 30 macro 8
0 0 0 0 3.3 1 1 30 molly 9
0 0 0 0 23.3 7 7 30 neontetra | 10
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Figure 5: Electrophoresis of PCR products for
Mycobacteria on the 1.5% Agarose gel. LAD:
size marker 50bp, PC: Positive control, Line S1
to S7 unknown specimens that only s4 was
negative. NC= Negative control.

Figure 4: Encapsulated tuberculosis lesion.,
inside well-defined host cellular granulomas in
infected oscar spleen, Bacteria (arrow),
connective tissue (CT) and inflammatory white
blood cells (IC) can be seen in the section (H&E

Staining).
Figure 6: Electrophoresis of PCR products for
Mycobacterium fortuitum on the 1.5% Agarose
gel. LAD: size marker 50bp, PC: Positive 53l e Yo g5y 2 (PCR) IS0 sla s
control, Line S1 to S4 unknown specimens that ’ ) '
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Figure 7: Mycobacterium fortuitum colonies
(arrows) on the Lowenstein-Jenson medium.
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Abstract

In the present study thirty pieces of ten species of ornamental aquarium fish (Amazon molly fish, guppy, oscar,
angel, zebra fish, macro, neon tetra, gold fish, tiger barb and gourami) that were moribund with symptoms of
chronic disease (300 fish in total) were examined. Sampling was done from grossly positive organs (with granular
lesions in viscera). In total, out of 300 examined samples, granulomatous lesions were observed in the intestine
and viscera in 46 cases (12%). The most granulomatous lesions were observed in gourami, goldfish and neon tetra.
No lesions were observed in guppy and zebra fish. The highest percentage of lesions was recorded in the spleen
and liver, respectively. Also, the spleen was found to be the most infected organ of fish to tuberculosis lesions.
Finally, using PCR method, 1 isolates were identified as Mycobacterium marinum, 3 isolate as Mycobacterium
chelona and 3 isolates as Mycobacterium fortuitum. In this study, no infection to Ichthyophonus was detected.
Based on the results of PCR with specific primers for Ichthyophonus hoferi, the presence of the specific gene for
this organism was not proven in any of the samples. This study showed that fish tuberculosis infection exists in
aquarium fish in Iran.
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