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Brief communication 

VIBRIOSIS (VIBRIO ANGUILLARUM) AS AN EPIZOOTIC 
DISEASE IN RAINBOW TROUT (SALMO GAIRDNERI) 

Since the first description of Vibrio anguillarum (Bergman 
1909) this organism has been reported to affect a variety of 
salt-water fish species. In Norway V. anguillarum has never been 
isolated in connection with diseases in fish until 1964 when this 
vibrion was proved to cause mortality in rainbow trout reared 
in sea water. In the past 6 years epizootic outbreaks of vibriosis 
in rainbow trout have caused heavy losses in severial salt-water 
farms in Norway. 

Description of the disease 
The disease has been recorded during the period June until 

December, but most of the outbreaks have occurred in September 
and October. Rainbow trouts of all ages have been affected. In 
most of the outbreaks sudden and often greatly increased mor­
tality has been the only initial symptom. The mortality rate has 
vari:iied, but has not exceeded 30 %. Necropsy of a great number 
of fish from different outbreaks showed that the pathological 
findings varied even within the same outbreaks. The most com­
mon finding was a slightly enlarged spleen with no other path­
ological changes. In some cases swollen kidneys, congestion in 
the caudal part of the intestine and haemorrhages Mound the 
anus were observed. In each outbneak at least some fishes showed 
chamcteristic haemorrhagic and necrotic changes in the super­
ficial and profound layers of the musculature. In some cases 
large, unbroken blisters containing haemorrhagic purulent ma­
terial similar to those found in furunculosis were observed. Ul­
cerative lesions wi1th necrosis of the dermis and superficial layers 
of the musculature were also seen. Some of these ulcerations 
may have originated from broken blisters. 
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Bacteriological examinations 
By microscopic examination of material from spleen, kidney, 

blood and haemorrhagic lesions in most of the cases a rod shaped, 
motile bacterium could be demonstrated. The organi,sm could 
easily be cultivated on ordinary medi1a. Very often pure cultures 
were obtained even when the inoculum was derived from decayed 
material. Fourteen strains isolated from different outbreaks were 
submitted to morphological, cultural and biochemical examin­
ations. Morphologically the organism was a Gram negative rod 
0.5-1.0 X 1.5-2.8 µ, motile by a single polar flageHum, non 
capsulated and asporogenous. On blood agar (5 % goat blood 
and 0.5 % NaCl) the colonies were round, mucoid, raised, trans­
lucent and measured approximately 2 mm in diameter. A slight 
haemolysis under the colonies was present afiter 24 hrs. incub­
ation, and a distinct zone of haemolysis occurred around the 
colonies after 48 hrs. All the strains grew slowly at 7°C, showed 
optimum growth at 18-23°C, and no growth at 37°C. Little or 
no grow,th was apparen,t in media without NaCl. Abundant 
growth occurred in media containing 0.9-2.0 % NaCl with an 
optimum of about 1.5 % . In their biochemical reactions, all strains 
produced acid, but no gas from arabinose, fructose, galactose, 
glucose, manniose, cellobiose, maltose, sucrose. dextrin, mannitol 
and sorbiitol and neither acid nor gas from rhamnose, xylose, 
lactose, inulin, raffinose, adoniitol, dulcitol, inositol and ·salicin. 
They were negative on urea and aesculin. Only 2 str·ains grew 
slightly on citrate medium. Except for 3 strains, ,the rest slowly 
reduced nitrate to nitrite. They did not produce indole. Acetyl­
methylcarbinol was produced only when the Clark Lub medium 
contained added NaCl (0.9-2.0 % ) . All stTains were methyl red 
negativ:e and they did not produce hydrogen sulphide. On gel­
atine stab the strains showed a slowly napiform or stratiiform 
liquefaction. Except for 2 strains, the organisms in litmus milk 
produced a clot followed by proteolysis after 48 hrs. A Ji.ght re­
duction of methylene blue occurred after 24 hrs. The strains 
were resistent to penicillin but sensitive to chloramphenicol, 
Sltreptomycin, tetrncyclin, nitrofurantoin and sulfamethizole. 
They were also sensitive to the vibriostatic agent 0/129 (2,4-dia­
mino-6, 7-diiisopropylpforidine). Pathogenicity was tested by ex­
perimental inoculations of the organisms in rainbow trout and 
brown trout (Salmo trutta) held in fresh water. The fishes died 
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within 18-24 hrs. when injected intramuscularly or intraperi­
toneally. Necropsies showed enlarged spleen and haemorrhages 
at the site of inoculation. The causative organism could be re­
isolated from blood, irnternal organs and musculature. 

Comments 
The outbreaks of the disease described in this report occurred 

chiefly in the late summer and autumn. TMs is in accordance 
with the occurrence of vibriosis in different species of salt-water 
fish reporrted by Nybelin (1935), Bagge & Bagge (1956) and in 
finnock described by Smith (1961). The vibriosis in fresh-water 
reared rainbow trout reported by Hoshina (1957) and Ross et al. 
(1968) occurred in the late autumn to spring. The p,athological 
findings varied greatly which is in accordance wi.th most of the 
repoirts on vibriosis in fish. Except for the 2 strains that grew on 
citrate medium and the 3 strains that failed to reduce nitrate to 
niitrite, the strains were equaJ in biochemical reaction and fiit 
into the general description of Vibrio anguillarum. From dif­
ferent literature it is seen that the biochemical properties of 
V. ainguillarum vary considerably. Nybelin classified this vibrion 
info biotyp.es A and B. Type A was indole positive and produced 
acid without gas from sucrose and manni.tol. Type B was indole 
negrutive, and produced neither acid nor gas from sucros.e and 
mannitol. Smith p·roposed a third type C which was indole nega­
tive and p·roduced acid without gas from sucrose and mannitol. 
According to that, the examined strains can be classified as 
type C. They differed from the strains described by Smith of 
which none produced acid from arabinose. Later investigations 
by Hastein & Holt (in press) have revealed that vibriosis occurs 
quite frequently among different fish species in the coastal 
waters of Norway. They isolated different biotypes of V. ooguil­
larum of which 10 out of 20 examined strains could be classified 
as type C. From this H may be concluded that the rearing of 
rainbow trout in sea water together with feeding of marine fish 
species implies a permanent risk of vibriosis. 

Gunnar Holt 

The National Veterinary Institute, 
Oslo, Norway. 



Vibriosis in rainbow trout 603 

REFERENCES 
Bagge, J. & 0. Bagge: Vibrio anguillarum som arsag til ulcussygdom 

hos torsk (Gadus callarias, Linne). (Vibrio anguillarum as the 
cause of an ulcerous disease in codfish). Nord. Vet.-Med. 1956, 
8, 481-492. 

Bergman, A. M.: Die rote Beulenkrankheit des Aals. (Red Pest in eel). 
Ber. K. Bayer. biolog. Versuchsstation, Miinchen 1909, 2, 1-0-54. 

Hoshina, T.: Further observations on the causative bacteria of the 
epidemic disease like furunculosis of rainbow-trout. J. Tokyo 
Univ. Fish. 1957, 43, 59-66. 

HO.stein, T. & G. Holt: The occurrence of Vibrio disease in wild fish 
from Norway. In press. 

Nybelin, 0.: Untersuchungen iiber den bei Fischen krankheitserregen­
den Spaltpilz Vibrio anguillarum. (Investigation on the fish­
pathogenic bacterium Vibrio anguillarum). Medd. Undersjijkn. 
Anst. Sotvattenfisk. Stockholm 1935, no. 8. 

Ross, A. J., J. E. Martin & V. Bressler: Vibrio anguillarum from an 
epizootic in rainbow trout (Salmo gairdneri) in the U.S.A. Off. 
int. Epiz. 1968, 69, 1139-1148. 

Smith, I. W.: A disease of finnock due to Vibrio anguillarum. J. gen. 
Microbiol. 1961, 24, 247-252. 

(Received November 6, 1970). 




