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Abstract 

In many of the culture areas in Thailand, snakehead fish suffer mortality from sep
ticemic mycobacterium infections (Chinabut et. al., 1990). The contaminated drainage from 
fish farms may spread into the environment and potentially cause problems to frog hatch
eries and growout farms. 

A total of 80 fish and 160 frogs were intramuscularly injected with a pure cul

tured virulent strain of M. marinu,n, isolated from the kidney of a diseased snakehead
fish with clinical signs of mycobacteriosis. The inoculated animals were observed daily 
for the appearance of clinical signs of infection and were sacrificed routinely for the 
pathological study. 

After 15 days of injection, the infected fish showed emaciation, lack of coordination, 
erosion of fins, scale loss and severe ulceration, whereas the infected frogs did not ·show any 
gross pathological lesions throughout the experiment. Gray-white miliary tubercles were 
observed in the spleen, kidney and liver of the infected fish whereas these tubercles were 
never found in any organs of infected frogs. Histologically, the granulomatous inflammation 
was observed both in fish and frogs. Granulomas found in the visceral organs, dermis and 
injected areas of fish and in the injected areas of frogs revealed the composition of epithe
lioid and phagocytic cells surrounded by whorls of fibroblastic cells. Central caseous necrosis 
was observed only in fish granulomas. Two different cell types were noticed in frog skin in 
the early period of the experiment. The dark elongated nuclear cells resembling mammalian 
Langerhans cells were observed in the suprahasal epidermis, and the stellate shaped den
dritic cells were observed both in the dermis and hypodermis. Both cell types are reported 

with reference to delayed-hypersensitivity in humans. 



Introduction 

Snakehead fish (Channa striata) and frogs (Rana tigrina) are cultured 

throughout Thailand. Snakehead fish in many culture areas suffer mortality 

from mycobacteriosis, a septicemic chronic Mycobacterium infection (Chinabut 

et. al., 1990). The pathogenesis of mycobacterium infection is a complex and 
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multifactorial process involving the organism and host immune response 

(Lungworth 1993; Theon and Chiodini 1993). 
The microsccpic lesions observed in fish and amphibians are generally de

scribed as tubercles which are different from those in warm-blooded animals. 

Central caseous necrosis may be present in fish granulomas, but is not promi

nent in amphibian lesions (Marcus 1981; Hines et al., 1995). Histological exami

nation of a classic tuberculosis granulomas reveals a composition of epithelioid and 

phagocytic cells, occupying a central position surrounded by whorls of fibroblastic 

cells (Samuelson 1997). 

The contaminated drainage from the diseased snakehead fish ponds may 
spread into the environment and potentially cause problems to frog hatcheries 

and growout farms. The susceptibility of R. tigrina to Mycobacterium 

marinum was investigated in this study. 

Materials and Methods 

Live young fish and frogs were obtained from farms and were acclima

tized in laboratory glass aquaria for at least one month before experimentation. 

The animals were fed once daily with a nutritionally complete floating pellet. 

Healthy fish weighing about 100g and 10-15 cm long, and healthy frogs 

weighing between 25-35 g were used. A total of 80 fish and 160 frogs were in
tramuscularly injected with a pure culture of a virulent strain of M. marinum 

(Shotts and Teska 1989) isolated from the kidney of a diseased snakehead fish 

with clinical signs of mycobacteriosis. 
Fish were injected with 3.0xl07 bacteria/ml, while frogs were injected 

with 5.8xl07 cells/ml. Bacterial suspensions were intramuscularly injected 0.1 

ml per 100 g body weight of experimental animals into the left side near the 
dorsal fin and into the ventral left thigh of the frogs. 

Control animals, 20 fish and 40 frogs, were injected with the same 

amount of 0.85% sterile isotonic saline. Animals in each treatment were kept 

in separate aquaria which contained 28°C water for further examination. 

Eight infected and two control fish were sacrificed routinely at 1, 3, 6 and 

24 hrs and on day 3, 5, 7, 14, 21 and 28 after injection. Eight infected and two 
control frogs were sacrificed routinely as follows: every hour from 1 to 6 hrs and 

then 12 hrs, every day from day 1 to day 7, then 1, 3, 6 and 24 hrs and then 

day 14, 21 28, 38, 48 and 58. Small blocks of tissues encompassing the area 

under investigation were dissected out, including liver, kidney, spleen, stomach, 

intestine and muscle at the site of injection. These tissues were fixed in 10% buff

ered formalin for at least 24 hrs, processed and embedded in paraffin wax and 

sectioned at 5 µm. The sections were stained with hematoxylin and eosin (H&E). 

Results 

The fish injected with bacteria were seen lying at the bottom of the 

aquaria by 15 day post injection. At the site of the bacterial injection, swollen 










