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Abstract 

Epizootic Ulcerative Syndrome (EUS) is a seasonal and widely spread ulcerative con
dition of fresh and brackishwater fishes in Asia caused by a complex of etiological agents. 
Viral agents have been found to be asilociated with EUS, but their role in the complex 
etiology still has to be identified. Further virological examinations were, therefore, con
ducted in this study. Twenty viral isolations were achieved from three epizootics in 
Thailand. In the 1993-1994 epizootic, nine rhabdoviruses were successfully isolated from 
EUS snakehead (Channa striata) and three-spot gourami (Trichogaster trichopterus). 
Another nine rhabdoviruses were also isolated from 11 tissue extracts from affected 
snakeheads collected in the 1995-1996 outbreak. Two other viral isolates were obtained 
from affected giant gourami (Osphronemus goummy) and climbing perch (Anabas 
testudineus) in the 1996- 1997 outbreak. These viruses were isolated only from samples 
collected during the early period of the outbreaks. The tissue samples collected from 
moribund fish, processed and inoculated on to cell culture within a few days gave the best 
virus isolation results. Virus isolation from the samples collected after the early period of 
the EDS from Thailand and Pakistan gave no cytopathic effect on the host cells. In this 
study, BF-2 cells seemed to be the best cell line for viral isolation followed by SSN-1 and 
HCK lines, while no virus could be obtained using the EPC and BB lines. Th£: results of 
this study suggest that the viruses, especially 1;habdovirus, are readily isolated from 
diseased fishes during the early period of an outbreak, and that they may have a 
significant role in a complex of etiological agents of EUS. 
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ulcers, pink to red in color and light-brown filamentous material on the sur
face. 

MIDDLE PERIOD EUS 

Fish samples were collected from two provinces in Thailand and Salkot 
District, Punjab, Pakistan, four to six weeks after the start of the outbreak. 

LATE PERIOD EUS 

Fish samples were collected from Prachinburi, Thailand six weeks after 
the start of the outbreak. 

RECOVERY PERIOD EUS 

Recovery period EUS samples were collected from Suphanburi and 
Bangkok, Thailand, after the disease had apparently disappeared. 

Live specimens were collected and transported in an air-conditioned mini• 
truck to the Virology Unit at the AAHRI, where tissue extracts were immedi
ately prepared for viral isolation. For a longer distance transport, 1 gm of tis
sue was taken from the specimen and transported to the laboratory in HBSS 
supplemented with 2% serum and 500 IU/mL penicillin, 500 mg/mL strepto
mycin and 10 mg/mL amphotericin-B in a cool box. For the Pakistani 
samples, a hand centrifuge was used instead of an electrical refrigerated cen
trifuge and the samples were spun by hand for 10-15 min. The samples have 
been diluted 1:50, filtered and held in sterile bottles in a cool box or refrigera
tor for seven days before the extracts were inoculated on to fish cell culture, 
The sample codes and details are given in Table 2. 

Results 

Early period EUS 

Viral isolation were achieved from three epizootics in Thailand. During the 
early period El'.S, sample codes AV9404, AV9405, AV9601, AV9701 and 
AV9702 gave positive CPE in BF-2; while sample codes AV9402 and AV9501 
did not give any CPE (Table 2). All viruses were isolated from moribund fish 
except the sample code AV9405 for which one virus was isolated from dead 
fish. Sample codes AV9402 and AV9405 were collected from the same fish 
pond, however, the former was collected a week before the latter. Six fish of 
the former code and three fish of sample code AV9501 died during transporta
tion and no virus could be isolated. BF-2 was found to be the best line for vi
ral isolation followed by SSN-1 and HCK lines. No virus was isolated using BB 
and EPC lines. The isolated viruses, except AV9701 and AV9702, were identi
fied as rhabdoviruses, as their morphology (Fig. 1), physico-chemical properties 
and structural proteins in gel-electrophoresis were similar, The viruses AV9701 
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Table 2. Details of viral isolation from diseased and normal fishes collected at different periods of the 
EUS outbreaks in Thailand and Pakistan. 

EDS Sample Location Fish species and weight 
condition code 

(Year) 

Early AV9402 Suphanburi 6 snakehead (Cha,uw slriaJ,a) 
period (1994) (site 1) 
(a few AV9404 Bangkok 6 snakehead 
weeks) 

(1994) 3 three-spot gourami 
(TI·i.clwgosl.e,· hichoplems) 

AV9405 Suphanburi 7 snakehead 
(1994) (site 1) 
AV9501 Nonthaburi 3 snakehead 
(1995) 
AVOOOl Pichit G snakehead 
(1996) 
AV970l Lopburi 9 snakehead 
(1997) 3 climbing perch 

(Anabas /.estudi,ms) 
AV9702 Bangkok 2 giant gourami 
(1997) (Osphmne11ws goramy) 

Mid period AV9408 Suphanburi 6 snakehead fish 
(4•G weeks) (1994) (site 2) 

AV9705 Nakornraji;ima 3 climbing perch 
(1997) 1 climbing perch 

1 snakehead fish 
2 marble goby 
(Oxyeleotris 11mrmorata) 

1 pipe nose fish 
(Microphis boaja) 

4 spotted spiny eel 
AV9707 Punjab, 2 siver carp 
(1997) Pakistan**** (H;ypopl,.thlmichthys molitrix) 

3 grass carp 
(Cte,wpluuy,igodon idella) 

3 rohu (Labeo ro/J.ita) 
I mrigal (Cirrhilms mrigala) 
1 pool barb (Puntius sop/J.ore) 
1 catla (Calla calla) 
I commom carp 
(C1ypri1ws ca,pio) 

Late period AV9412 Prachinburi 2 snakehead 
(>6 weeks) (1994) 

Recovery AV9420 Suphanburi 22 snakehead 
period (1994) (site 1) 5 snakehead 

AV9421 Bangkok 
(1994) 

Dead EUS fish gave no virus isolation. 
Moribund fish gave five rhabdovints isolates . 

D = diseased Virus isolate 
N = normal obtained 

D None* 

D 4 rhabdovi 
ruses** 

D 1 rhabdovints 

D 4 rhabdovi 
ruses*** 

D none 

D 9 rhabdoviruses 

D 1 virus from 
D climbing perch 

D 1 virus 

D none 

D none 
N 

D 

D 

N 

D 

D none 

D 

D 

D 

D 

D 

D 

D None 

N none 

N none 

•• 

... Five dead EUS fish gave one rhabdovirus, while four extracts from two moribund fish gave three 
rhabdovintses. 

**** Only Piml.iris sophore was histologically identified as EUS•atfected. 
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