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INTRODUCTION

Kidney disease is'a chronic to subacute,
usually systemic, bacterial infection of salmo-
nid fishes, and under hatchery conditions it has
often been the cause of severe mortality. It is
an unusual disease for a number of reasons.
Virtually all records and reports have appeared
since the early 1950's; secondly, recent evi-
dence shows that kidney disease is most severe
in waters which have a low mineral content;
thirdly, kidney disease can occur simultane-
ously with such other diseases as furunculosis
and visceral granuloma.

IDENTIFICATION

The disease produces light, moderate, or
severe mortality among fingerling to adult
salmonid fishes. Exophthalmus is often present,
but macroscopically many dying fish may appear
to be normal. Large external welts are often
seen on affected brook trout. Tiny unbroken
Pimples are often associated with small crater -
like lesions especially along sides of fishes;
this condition is common among infected rain-
bow trout and chinook salmon. Welts and
Pimples contain red to cream-colored purulent
material composed of blood cells and large

)numbers of the specific bacteria. Kidney is

typically light and grossly swollen. Liver
appears pale. Either or both organs may
exhibit intact lesions filled with pus. Visceral
cavity and other organs are typically hemor-
rhagic; ascitic fluid is often present.

CAUSE OF THE DISEASE

The causal organism of kidney disease is
a tiny (0.4, X 0.8;) nonmotile gram-positive
diplobacillus. The bacterium is fastidious but
can usually be cultivated on a blood agar medium
described by Ordal and Earp (1956). Very few
of its attributes are known, but because of its
morphology it has been considered a Coryne-
bacterium.

SOURCE AND RESERVOIR OF INFECTION

Infected or carrier-type fish are considered
to be likely sources of infection, and some con-
firming experimental results have been obtained.
Insect sources have also been postulated, but
critical evidence is lacking.



MODE OF TRANSMISSION

Fish to fish « ansmission is probably one
means by which kidney discasc is spread. West
Coast workers have achicved 100-percent trans-~
mission to fingerling salmon by fceding infected
viscera. Considerably less cffective transmis-
sion was obtained with fingerling trout in the
East. Under the hard-water conditions prevail-
ing at the Eastern Fish Discase Laborator:,
b.ook trout could not be infected by feeding cul-
tured bacteria, and little more than half develop-
ed kidney discase after a month of daily feeding
with infected fish tissucs. On the other hand,
when the causative bacterium was introduced by
abrad ng or pricking the skin, more infections
resulted. It seems likely, therefore, that the
dermal route is the morc natural portal of infec-
tion. This suggests that skin lesions such as
may be made by parasites or by mechanical
means may favor transmission under hatchery
conditions. There is considerable circumstan-
tial evidence for egg transmission, but conclu -
sive evidence is still lacking.

INCUBATION PERIOD

The infection develops slowly. Experimi:n-
tally from one to three months have elapsed
before mortalities were produced. Incubation
time following feeding was greater than that
achieved with mechanical methods.

PERIOD OF COMMUNICABILITY

Unknown. Likely to be as long as infected
fish or possible intermediate hosts are present
in the water.

SUSCEPTIBILITY AND RESISTANCE

Disease at present unknown among non-
salmonids. Propagated Pacific salmon, Atlantic
salmon, and three main trouts affected--brook
trout most severely, rainbow trout least severe-
ly of the three.

RANGE

Unknown.

OCCURRENCE

Kidney discase is moderately common
throughout the United States. It is cnzootic at
some stations and infrequent or absent at others
A .cendency towards scasonal periodicity has bee
not.d, but the scason varies at different station:
warren's rceent study (1963) showced that the
severity of kidney discase increased with softne:
of water, however, the relationsiip ma s not b-
one of dircct cause and cffect.

METHODS OF CONTROL

A. Preventative mceasures

Until such time as the sources and modes
of infection in hatcheries, especially those with
very soft water arc known, strict quarantine or
antiseptic disposal of infected lots is recommen
ded. Under special circumstances, release of
infected lots in isolated waters may be condonec
Facilities and -:quipment in contact with infectec
fish should be sterilized before use with healthy
fish.

B. Treatment

Kidney discase is perhaps the most diffi-
cult to treat bacterial infection of fishes, possi-
bly because the bacterium can occur intra-
cellularly and at such times is beyond the cffect
of some antimicrobials. Under laboratory con-
ditions, erythromycin U.S.P. given orally at
the rate of 4.5 grams per 100 pounds per day fo.
3 weeks gave the best, but not complete, contro
Field applications have given similar results;
cures were effected in some lots, but among
others the disease recurred. All published
accounts of treatment with sulfonamides report
that mortality from the infection recurred after
treatment ceased. Sulfamethazine fed at 2 gran
per 100 pounds of fish per day has been suc -
cessfully used for prophylaxis of Pacific salmon
The potential danger of developing sulfa-resista
makes this practice a highly questionable one.
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