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BACTERIAL KIDNEY DISEASE 

Host species 
All species of the sub-family Salmoninae. Specially sus- 
ceptible: Oncorhynchus tshamytscha, chinook salmon; Oncor- 
hynchus kisutch, coho salmon; Salmo salar, Atlantic salmon; 
Salmo gairdneri, rainbow trout; Salmo trutta fario, brown 
trout; Salvelinus fontinalis, brook trout. 

Disease name 
Bacterial kidney disease (BKD), Dee disease, corynebac- 
teriosis 

Etiology 
Coccobacillus, Gram positive, non motile, member of the 
Corynebacteriaceae group. The name of the species, Re- 
nibacterium salmoninarum, belonging to the new genus Re- 
nibacterium, was proposed recently. 

The bacterium can be cultured on Ordal and Earp's sub- 
strate, which has been modified by Evelyn and must con- 
tain L-cysteine and serum. The growth is slow, taking 
from 15 to 21 days at  15OC. 

The taxonomic study of strains of different geographical 
origin shows some diversity, but most of them can be 
grouped in two distinct phenons. The bacterium is de- 
termined by: bacterioscopy of Gram-coloured smears 
from infected organs; culture of the bacterium from dis- 
eased animals; immunofluorescence; and immunodiffu- 
sion 

Associated environmental conditions 
Conditions for the disease to appear: low temperature, 
optimum 10°C to 12OC; and soft fresh water. The non- 
specific resistance is lowered by stress (transport, hand- 
ling, etc.). 

Transmission: via the eggs; from diseased to sound ani- 
mals; and through the food 

Reservoir: diseased fish and carriers 

Geographical distribution 
North America, Europe, and Japan 

Significance 
The disease in its chronic form is present in many salm- 
onid farms both in fresh and sea water (in certain cases in 
France mortality amounts to 20 %). Some cases have 
been found in free-living fish. 

Control 
Prophylaxis. Hardening of eggs after fertilization in a so- 
lution of erythromycin phosphate (1 -2 mgll) for 30 to 60 
min. Inoculation of spawners: sub-cutaneous injection of 
erythromycin phosphate in doses of 11 mglkg live weight. 

Esphces h8tes 
Toutes les esp2ces de la sous-famille des Salmoninis. Plus 
particuli2rement; Oncorhychus tshawytscha, saumon chi- 
nook; Oncorhynchus kisutch, saumon coho; Salmo salar, sau- 
mon salar; Salmo gairdneri, truite arc-en-ciel; Salmo trutta 

fario, truite fario; Salvelinus fontinalis, omble de fontaine. 

Nom de la maladie 
Coryntbacttriose, maladie de la Dee, maladie bacttri- 
enne du rein 

Bacttrie coccobacillaire, Gram positive, immobile, mem- 
bre du groupe des coryntbacttries. La dinomination de 
Renibacterium salmoninarum, appartenent au nouveau genre 
Renibacterium a t t t  ricemment proposte. 

La culture est obtenue sur milieu d'Ordal et Earp, modi- 
fit par Evelyn, qui contient obligatoirement de la L-cy- 
sttine et du strum. Elle est lente, de 15 jours B 3 semaines 
B 15°C. 

L'ttude taxonomique de souches bacttriennes d'origine 
gtographique diffirente a dtmontrt leur diversite. La 
plupart d'entre elles se regroupent toutefois en deux pht- 
nons distincts. La mise en Cvidence de la bacttrie s'effec- 
tue par: bactirioscopie de calques ou frottis d'organes co- 
lorts au Gram; mise en culture du germe B partir d'ani- 
maux malades; immunofluorescence; immunodiffusion. 

Conditions de milieu 
Conditions d'apparition: temperature basse, optimum de 
10°C B 12°C; faible durett  de I'eau douce. Diminution de 
la rtsistance non spicifique par divers stress (transport, 
manipulations, etc.). 

Transmission: par les oeufs; d'animaux malades B ani- 
maux sains; par l'aliment 

Reservoir: poissons malades et porteurs 

Distribution gkographique 
Amtrique du Nord, Europe, Japon 

Importance 
Maladie chronique prisente dans de nombreux tlevages 
de salmonidts aussi bien en eau douce qu'en eau de mer 
(en France elle a occasionnt des mortalitis allant jusqu'k 
20 %). Quelques cas sur des animaux sauvages ont t te  
signalts. 

Prophylaxie et traitement 
Prophylaxie. Durcissement des oeufs apr?s fertilisation 
dans une solution de phosphate d'trythromycine B la 
dose de 1 B 2 mg/l pendant 30 minutes B une heure. Ino- 



A second injection can be given not later than 30 days be- 
fore spawning. A combination of both methods is strongly 
recommended. 

Treatment. No curative treatment is known. The use of 
either erythromycin in doses of 9 to 10 g1100 kg fishlday 
for 21 days, or sulphamides (e.g., sulphamerazine) in 
doses of 20 g1100 kg/day, can in certain cases put a tem- 
porary stop to mortality. 

Gross clinical signs 
Modification of certain metabolic parameters: lowering of 
liver glycogen; lowering of haematocrit; early hypogly- 
caemia and hypocholesterolaemia; plasma hypoprote- 
inaemia appears progressively, first of all in the albumin 
fraction. 

External macroscopic lesions: non-specific; exophthal- 
mia, melanism, haemorrhagic swellings in scapular and 
pelvic zones; more specific but less constant; erythemic, 
cutaneous papillae, purpura zones, sub-cutaneous swell- 
ings, abdominal swelling due to ascites. 

Internal macroscopic lesions: swelling of kidney (espe- 
cially the posterior kidney) which seems greyish or is cov- 
ered by whitish, miliary or larger nodules. These nodules 
can also be found in other organs (liver, spleen, heart); 
peritonitis with ascites and false membranes; pericarditis; 
viscera seem haemorrhagic and swollen; and hepatome- 

P l y .  

Histopathology 
Corresponds to a chronic inflammatory process in differ- 
ent forms according to localization. Predominant exuda- 
tive forms: oedema, cutaneous papillae, early swelling of 
kidney, exophthalmia, and hepatomegaly; sero-fibrinous 
pericarditis and peritonitis. 

A haemorrhagic form can sometimes be important cuta- 
neously (purpura). It  is also seen in the liver and pyloric 
caeca, in the swimbladder, and in the gonads. 

Cellular, histiocytic, and macrophagic cell division; false 
membranes, and granulomatous lesions, specially in the 
kidney, but also in other organs (liver, spleen, heart, 
brain, etc.). 

Lymphocytic infiltration; sometimes multinucleated cells 
are present; central caseinoform necrosis; older lesions 
specially in the muscles. 

culation des gtniteurs: injection sous-cutante d'une solu- 
tion de phosphate d'irythromycine B la dose de 11 mglkg 
de poids vif. Une deuxiZme injection peut &tre faite 30 
jours plus tard, mais pas moins de 30 jours avant la 
ponte. L'association des deux mtthodes est fortement re- 
commandte. 

Traitement. Pas de traitement curatif connu. L'utilisation 
d'trythromycine B la dose de 9 B 10 g/100 kg poissonsi 
jour pendant 21 jours ou des sulfamides, par exemple sul- 
famirazine, k la dose de 20 g/100 kg/jour jusqu'i ce que 
la mortalitt cesse, peut entraher dans certains cas une di- 
minution passagZre des mortalitCs. 

Signes cliniques macroscopiques 
Modifications de certains paramktres mttaboliques: di- 
minution du glycogkne htpatique; baisse de l'htmato- 
crite; hypoglyctmie et hypocholesttrolCmie prtcoces; hy- 
poprot6intmie plasmatique apparaissant progressive- 
ment, touchant d'abord la fraction ccalbuminen. 

Ltsions macroscopiques externes: non sptcifiques; ex- 
ophtalmie, mtlanisme, tumtfactions congestivo-htmorra- 
giques au niveau des ceintures scapulaires et pelviennes; 
plus sptcifiques mais inconstantes; papules cutanCes try- 
thtmateuses, zones de purpura, tutntfactions sous-cuta- 
ntes, gonflement de l'abdomen par l'ascite. 

Ltsions macroscopiques internes: gonflement du rein, 
d'abord posttrieur, qui peut prendre ensuite un aspect 
grisltre, ou Ctre parsemt de nodules bllnchatres mili- 
aires, ou plus importants, retrouvks kventuellement dans 
d'autres organes (foie, rate, coeur); ptritonite avec ascite 
et fausses membranes; ptricardite; aspect congestivo-ht- 
morragique des viscsres; htpatomCgalie. 

Histopathologie 
Elle correspond a un processus inflammatoire chronique, 
apparaissant sous plusieurs formes, selon les localisa- 
tions. Forme exsudative prtdominante: oedkme, support 
essentiel des papules cutantes, du gonflement prtcoce du 
rein, de l'exophtalmie, de l'htpatomtgalie; tpanchement 
stro-fibrineux, ptritonite, ptricardite. 

Forme htmorragique, importante parfois au niveau cu- 
tank (purpura). Se rencontre tgalement au niveau du 
foie, des caeca pyloriques, de la vessie natatoire, des go- 
nades. 

Proliftration cellulaire, histiocytaire et macrophagique; 
fausses membranes et ltsions granulomateuses du rein es- 
sentiellement mais aussi d'autres organes (foie, rate, 
coeur, cerveau, etc.) . 
Infiltration lymphocytaire, parfois prtsence de cellules 
multinuclttes, ntcrose castiforme centrale; ICsions an- 
ciennes et surtout musculaires. 
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