
University of Nebraska - Lincoln University of Nebraska - Lincoln 

DigitalCommons@University of Nebraska - Lincoln DigitalCommons@University of Nebraska - Lincoln 

US Fish & Wildlife Publications US Fish & Wildlife Service 

1976 

COLUMNARIS DISEASE OF FISHES COLUMNARIS DISEASE OF FISHES 

S. F. Snieszko 
Eastern Fish Disease Laboratory 

G. L. Bullock 
Eastern Fish Disease Laboratory 

Follow this and additional works at: https://digitalcommons.unl.edu/usfwspubs 

 Part of the Aquaculture and Fisheries Commons 

Snieszko, S. F. and Bullock, G. L., "COLUMNARIS DISEASE OF FISHES" (1976). US Fish & Wildlife 
Publications. 148. 
https://digitalcommons.unl.edu/usfwspubs/148 

This Article is brought to you for free and open access by the US Fish & Wildlife Service at 
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in US Fish & Wildlife 
Publications by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln. 

https://digitalcommons.unl.edu/
https://digitalcommons.unl.edu/usfwspubs
https://digitalcommons.unl.edu/usfws
https://digitalcommons.unl.edu/usfwspubs?utm_source=digitalcommons.unl.edu%2Fusfwspubs%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/78?utm_source=digitalcommons.unl.edu%2Fusfwspubs%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/usfwspubs/148?utm_source=digitalcommons.unl.edu%2Fusfwspubs%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages


COLUMNARIS DISEASE OF FISHES 

S. F. Snieszko and G. L. Bullock 
Eastern Fish Disease Laboratory 

Route #1, Box l7A 
Kearneysville, West Virginia 25430 

FISH DISEASE LEAFLET 45 February 1976 

UNITED STATES DEPARTMENT OF THE INTERIOR 
Fish and Wildlife Service 

Division of Cultural Methods Research 
Washington, D. C. 20240 



COLUMNARIS DISEASE OF FISHES 

S. F. Snieszko and G. L. Bullock 
Eastern Fish Disease Laboratory 

Route #1, Box l7A 
Kearneysville, West Virginia 25430 

FISH DISEASE LEAFLET 45 February 1976 

UNITED STATES DEPARTMENT OF THE INTERIOR 
Fish and Wildlife Service 

Division of Cultural Methods Research 
Washington, D. C. 20240 

This leaflet supersedes Fishery Leaflet 461 (1958) and Fish 
Disease Leaflet 16 (1969), both with the same title and 
prepared by the senior author of the present leaflet. 



INTRODUCTION 

Columnaris disease is a 
chronic to acute infection 
that affects salmonids and 
many species of warmwater 
fishes. The first description 
of the disease was given by 
Davis (1922) who named the 
disease and bacterium from 
the columnar arrangement of 
cells as seen in wet mounts. 
The bacterium causing colum
naris disease was first iso
lated by Ordal and Rucker 
(1944). They identified the 
organism as belonging to the 
group known as slime bacteria 
or myxobacteria; because it 
produced fruiting bodies and 
microcysts, they named it 
Chondrococcus columnaris. 
Garnjobst (1945), who was un
able to find fruiting bodies, 
renamed it Cytophaga colum
naris. However, in the 
recently revised Bergey's 
Manual of Determinative Bacte
riology (Buchanan and Gibbons 
1974) the columnaris organism 
and other fish pathogenic 
myxobacteria have been reclas
sified as flexibacteria. The 
forms of flexibacteria patho
genic to fish were recently 
reviewed by Bullock et al. 
(1971), McCarthy (1975), and 
Pacha and Ordal (1970). 

ETIOLOGY 

The causative agent of 
columnaris disease is a long, 
thin (0.5 to 0.7 X 4.0 to 8.0 
~m), gram-negative bacterium 
that moves by a creeping or 
flexing action. It is now 
classified as Flexibacter 
columnaris. 

Although we do not agree 
completely with the present 
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taxonomic position of the col
umnaris agent, Bergey's Manual 
is considered authoritative by 
most microbiologists; we there
fore accept the designation 
Flexibacter columnaris. 

SIGNS OF THE DISEASE 

Columnaris disease begins 
as an external infection, with 
lesions developing on body sur
face and gills. The type of 
lesions varies with the fish. 
In scaleless fish such as cat
fish (Ictalurus sp.), initial 
lesions are small and circular 
with gray-blue necrotic centers 
and red margins surrounded by a 
ring of inflamed skin. As the 
disease progresses, lesions 
spread and may cover most of 
the body. In scaled fish, such 
as the bluegill (Lepomis 
macrochirus), necrotlc lesions 
begin at the outer margins of 
the fins and spread toward the 
body. 

In Pacific salmonids and 
warmwater pondfishes, colum
naris disease often causes 
extensive gill necrosis. In 
such cases, necrosis starts 
at the margins of the filaments 
and progresses toward the 
arches, resulting in the loss 
of sections of the filaments. 

In systemic infections, 
there are no characteristic 
external lesions, but typical 
myxobacterial cells can be 
seen in smears, or easily iso
lated on suitable media. 

DIAGNOSIS AND DETECTION 

Presumptive diagnosis of 
columnaris disease is based on 
the presence of long, thin, 
gram-negative bacteria in 



necrotic lesions on the sur
face of the body or gills. 
The tendency of the columnaris 
bacterium to· form mounds or 
columns, as detected in wet 
mounts of diseased tissue, 
also aids diagnosis. 

Definitive diagnosis is 
accomplished by isolation of 
Flexibacter columnaris, usu
ally on the medium developed 
by Anacker and Ordal (1955). 
T~is isolation is followed by 
a slide agglutination test 
with rabbit anti-F. colum
naris serum. Colonies of F. 
columnaris on Anacker and -
Ordal's medium appear as rough, 
rhizoid growths that tend to 
adhere to agar. Also, cells 
grown on agar or in broth 
media are usually rough and 
granular in suspension and 
are not suitable for slide 
agglutination tests. Smooth 
suspensions may be prepared by 
growing cultures in broth, 
centrifuging the cultures, 
resuspending the cells in 
saline, and heating this sus
pension for 5 min at 55 C. 

At present, there is no 
described procedure for detec
ting F. columnaris carriers. 

PATHOLOGY 
AND PATHOGENESIS 

The pathological changes 
associated with columnaris 
disease were described in de
tail by Davis (1953). Bac
teria apparently gain entrance 
to the dermal tissues as a 
result of injury to the epi
dermis, multiply in the con
nective tissue, and reach the 
musculature where they form 
clean, shallow, red ulcer
ations. The capillaries 
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become congested and disinte
grate, and blood fills the 
margins of the lesion. There 
is some phagocytosis in fresh 
lesions; however phagocytes are 
apparently destroyed in advanced 
stages of the disease. 

Columnaris disease is com
mon in salmonids held at water 
temperatures above 15 C. Prog
ress of the disease is faster 
at the higher temp~ratures. In 
acute cases, caused by virulent 
strains, the gills are the only 
organs with gross lesions. When 
gill damage is extensive death 
is probably caused by asphyx
iation and partial loss of 
excretory function. Although 
the mode of pathogenesis in 
systemic infections is still 
unknown (Pacha and Ordal 1970), 
a recent review by Morita (1975) 
indicated that the pathogenicity 
of myxobacteria can be explained 
by the release of powerful 
proteolytic enzymes by cell 
autolysis. Release of these 
enzymes explains the histolysis 
and necrosis observed in colum
naris disease. In fish with 
such lesions, the body is likely 
to be depleted of plasma pro
teins and minerals. 

SOURCES AND RESERVOIRS 
OF THE PATHOGEN 

Flexibacteria are common 
inhabitants of soil and water. 
They are usually found on the 
surface of fishes, particularly 
on the gills. Most hatchery
reared salmonids contain cir
culating antibodies to fish
pathogenic flexibacteria 
(Bullock 1972, Fujihara and 
Tramel 1968, Fujihara et al. 
1965). The presence of these 

antibodies indicates that 
healthy adult fishes serve as 



carriers of this pathogen. In 
areas where columnaris disease 
is common and losses of fish 
are considerable, strains of 
Flexibacter columnaris with 
high virulence are present 
(Pacha and Ordal 1970). 

TRANSMISSION 

Experiments indicate that 
Flexibacter columnaris can be 
transmitted through water. 
Virulent strains infect fish 
when added to water; less 
virulent strains produce 
infection only when they are 
injected. Catostomids, 
cyprinids, and coregonids may 
serve as reservoirs of infec
tion (Pacha and Ordal 1970). 
The stress of crowding fish 
(Wedemeyer 1974), handling 
them, or holding them at 
above-normal temperatures, as 
well as the stress of external 
injury, facilitates the trans
mission and outbreak of colum
naris disease. 

HOST AND 
GEOGRAPHIC RANGE 

Columnaris disease is 
common throughout the world, 
and affects virtually all 
species of freshwater fishes, 
including ornamental fishes. 
Catadromous fishes, such as 
eels, are very susceptible 
when held in fresh or brack
ish water (Wakabayashi et al. 
1970, Hine and Boustead 1974). 
The disease is common in pond
fish culture in the United 
States (Meyer 1970) and in 
carp culture in Europe 
(Spangenberg 1975). 
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CONTROL 

Prevention 

Since Flexibacter colum
naris is shed into water from 
carrier fish, columnaris dis
ease may be avoided by uti
lizing water supplies contain
ing no fish. 

Injury, crowding, and 
unfavorably high temperatures 
contribute to outbreaks and 
should therefore be avoided. 

Davis (1922, 1953) 
reported that, after handling 
of-fishes, copper sulfate can 
be used for prevention as a 
20-min bath at 37 ppm 
(1:30,000) or added to pond 
water at 0.5 ppm. He also 
recommended a dip of 1 to 2 
min in a dilution of 1:2000. 
Rogers (1971) suggested the 
addition of potassium perman
ganate to pond water at 2 ppm 
for an indefinite period. 

Immunization against 
columnaris disease is possible, 
by either the oral or paren
teral route (Fujihara and 
Nakatani 1971, Schachte and 
Mora 1973). 

Treatment 

In vitro, Flexibacter 
columnaris is susceptible to a 
wide variety of drugs and anti
biotics (Kincheloe 1962, Fijan 
and Voorhees 1969). Practical 
control of outbreaks of colum
naris disease is possible with 
a number of drugs. It must be 
remembered that external treat
ments are possible only in 
early stages of the disease, 



when infection is still super
ficial. One such treatment 
for salmonids is the herbicide 
Diquat (Chevron Chemical Com
pany, Ortho Division, San 
Francisco, California) 
diluted to 8.4 ppm of com
mercial solution. This 
equals 2 ppm of the Diquat 
cation. One hour treatments 
may be repeated on 4 consec
utive days. 

Among the older chemicals 
used for treatment of out
breaks of columnaris disease 
in pond fishes are two that 
are also recommended for pre
vention: copper sulfate at 
0.5 ppm (Davis 1922, 1953) 
and potassium permanganate at 
2 ppm (Rogers 1971); the chem
icals are added to ponds for 
indefinite periods. 

Oxytetracycline (Terra
mycin) given orally with food 
at a rate of 8 g per 100 kg 
fish per day for up to 10 days 
is very effective in early as 
well as advanced outbreaks 
(Wood 1968). 

Other effective new 
drugs, given orally or used as 
a bath, are nifurpirinol or 
Furanace (Amend 1972, Ross 
1972, Williams 1973, Amend 
and Ross 1970); nifurprazine-
Aivet in Japan and Carofur in 
Germany (Shiraka et al. 1970, 
Deufel 1974)--and oxolinic 
acid (Endo et al. 1973). 

Nifurpirinol and nifur
prazine can be added to water 
at 1 ppm for 5 to 10 min or 
0,05 to 0.1 ppm for an indef
inite period. In oral admin
istration, these nitrofurans 
are used at a rate of 2 to 4 
mg per kg fish with food for 
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3 to 5 days. Oxolinic acid is 
used as a bath at 1 ppm for 24 
h. Sulfonamides, such as 
sulfamerazine and sulfameth
azine, can be used orally with 
food at a rate of 10 to 20 
mg/kg fish per day but are less 
effective than other drugs. 

None of these drugs have 
been cleared by the Food and 
Drug Administration for con
trol of columnaris disease. 

ANNOTATED BIBLIOGRAPHY 

Amend, D. F. 
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and residues of nifur
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Excellent control of colum
naris disease, coldwater 
disease, and bacterial gill 
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1970. Experimental control 

of columnaris disease 
with a new nitrofuran 
drug, P-7138. Prog. 
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Anacker, R. L., and E. J. Orda: 
1955. Study of a bacterio

phage infecting the myxo 
bacterium Chondrococcus 
columnaris. J. Bacterio 
70: 738-740. 

The formulation of a medium 
used to grow the columnaris 
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teriophage infecting C. 
columnaris. 
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determinative bacteri
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on bacterial taxonomy and 
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positions of many of the 
fish-pathogenic bacteria 
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long, thin, gram-negative, 
gliding bacteria formerly 
classified as myxobacteria 
are now referred to as 
flexibacteria. 

Bullock, G. L., D. A. Conroy, 
and S. F. Snieszko. 

1971. Bacterial diseases 
of fishes, Book 2A, 
151 pp, in S. F. 
Snieszkoiand H. R. 
Axelrod, eds. Diseases 
of fishes. T.F.H. 
Publications, Inc., 
Neptune City, N.J. 

Detailed description of 
columnaris disease and 
treatments. 

Bullock, G. L. 
1972. Studies on selected 

myxobacteria patho
genic for fishes and on 
bacterial gill disease 
in hatchery reared 
salmonids. U.S. Fish 
Wildl. Servo Tech. Pap. 
No. 60. 30 pp. 

Characteristics of 55 
cultures of fish-patho-
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genic myxobacteria are de
scribed. They can be sero
logically divided into 
several serotypes. Myxo
bacteria isolated from bac
terial gill disease differ 
significantly from Flexi
bacter columnaris. 

Davis, H. S. 
1922. A new bacterial 

disease of fresh-water 
fishes. Bull. U.S. Bur. 
Fish. 38 (Doc. 924): 
261-280. 

This is the first descrip
tion of columnaris disease. 
Species affected, causative 
agent, transmission, and 
treatment methods are 
described. Although Davis 
gave a microscopic descrip
tion of the causative bac
terium, he was unable to 
isolate it. 

Davis, H. S. 
1953. Columnaris disease. 

Pages 265-273 in H. S. 
Davis, Culture-and 
diseases of game fishes. 
University of California 
Press, Berkeley and Los 
Angeles. 

An excellent description of 
the symptoms of the patho
gen by the discoverer of 
this disease. Control mea
sures are also mentioned. 

Deufel, J. 
1974. Prophylactic mea

sures against bacterial 
diseases of salmonid fry 
(Prophylaktische Massnah-
men gegen bakterielle 
Erkrankungen der Salmon
idenbrut). Osterreichs 
Fisch. 27(1): 1-5. 

Mefarol, a quartenary ammonia 
disinfectant, is recommended 
for prophylaxis against 



bacterial gill disease. 
Oral administration of 
nifurprazine is recom
mended for furunculosis. 
The drug is also avail
able as a water soluble 
powder. 

Endo, T., K. Ogishima, H. 
Hayasaka, S. Kaneko, and 
S. Ohshima. 

1973. Application of 
oxolinic acid as a 
chemotherapeutic agent 
against infectious dis
eases in fishes - I. 
Antibacterial activity, 
chemotherapeutic effects 
and pharmacokinetics of 
oxolinic acid in fishes. 
Bull. Jpn. Soc. Sci. 
Fish. 39(2): 165-171. 

Oxolinic acid used as a 
I-ppm bath for 24 h was 
nontoxic to various fishes, 
and was very effective in 
control of columnaris and 
other diseases. 

Fijan, N. N., and P. R. 
Voorhees. 

1969. Drug sensitivity of 
Chondrococcus colucnaris. 
Vet. Arh. 39(9-10): 259-
267. 

Results of in vitro sensi
tivity tests of C. colum
naris to 28 antibiotics, 5 
nitrofurans, 11 sulfona
mides, 20 disinfectants, 
and 16 other chemicals. 

Fujihara, M. P., and R. E. 
Nakatani. 

1971. Antibody production 
and immune responses of 
rainbow trout and coho 
salmon to Chondrococcus 
columnaris. J. Fish. 
Res. Board Can. 28(9): 
1253-1258. 
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Active immunity against Flexi
bacter columnaris was estab
lished in 3-mo-old coho salmon 
by oral vaccination. After 
being vaccinated, salmon 
showed serum agglutinin titers 
up to 1:640. However, rain
bow trout immunized by paren
teral injection had titers up 
to 1:5120. 

Fujihara, M. P., and R. L. 
Tramel. 

1968. Columnaris exposure 
and antibody production in 
seaward and upstream mi
grant sockeye salmon. 
Pac. Northwest Lab. Annu. 
Rep. for 1967 to the 
U.S.A.E.C. Div. BioI. Med. 
BioI. Sci. 1: 9.l6-9.2I. 

Juvenile salmon develop anti
bodies on their seaward mi
gration and again as adults 
on their return. The authors 
suggest that many adults on 
spawning grounds are immune. 

Fijuhara, M. P., P. A. Olson, 
and R. E. Nakatani. 

1965. Antibody production 
and immune response of 
fish to C. columnaris. 
Hanford BioI. Res. Annu. 
Rep. for 1964, pp. 194-
196. U.S.A.E.C. Res. 
Dev. Rep. 

Rainbow trout exposed to 
natural infections as finger
lings may become immune as 
yearlings and act as active 
carriers of the disease 
organism. 

Garnjobst, L. 
1945. Cyto~haga columnaris 

(Davis) 1n pure culture: 
a myxobacterium pathogenic 
to fish. J. Bacteriol. 
44: 113-128. 



A detailed, illustrated 
description of the colum
naris bacterium. 

Hine, P. M., and N. C. 
Boustead. 

1974. A guide to disease 
in eel farms. Fish. 
Res. Div., Minist. 
Agric. Fish., N.Z. 
Occas. Publ. No.6. 
28 pp. 

This booklet gives an out
line of known diseases in 
New Zealand eel farms, 
showing site or signs of 
the organism, with sug
gested treatment. Differ
ent sections cover micro
bial and parasitic 
infections, dietary imbal
ance, implementation of 
treatment, and glossary. 

Kincheloe, J. W. 
1962. Cultivation and 

drug sensitivity of 
myxobacteria isolated 
from diseased fish. 
Prog. Fish-Cult. 24(3): 
119-126. 

A solid medium was devel
oped on which myxobacteria 
isolated from fish pro
duced fast and uniform 
growth, permitting evalu
ation of drugs in vitro. 
The sensitivity of 23 cul
tures of myxobacteria to 
41 drugs is reported. 

McCarthy, D. H. 
1975. Columnaris disease. 

J. Inst. Fish. Manage. 
6(2): 44-47. 

A description of columnaris 
disease in the British 
Isles. 

Meyer, F. P. 
1970. Seasonal flucuations 

in the incidence of dis-
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ease on fish farms. Pages 
21-29 in S. F. Snieszko, 
A symposium on diseases of 
fishes and shellfishes. 
Am. Fish. Soc. Spec. Publ. 
No.5. 

Case histories over as-year 
period showed that flexi
bacterial infections among 
pondfishes were most common 
in April during spawning and 
again in late summer, when 
pond conditions were poor and 
oxygen levels low. 

Morita, R. Y. 
1975. Psychrophilic bacteria. 

Bacteriol. Rev. 39: 
144-167. 

Pyschrophilic fish pathogenic 
myxobacteria autolyze rapidly 
at temperatures above their 
maximum, which is higher than 
15 C. They release powerful 
proteolytic enzymes. 

Ordal, E. J., and R. R. Rucker. 
1944. Pathogenic myxo

bacteria. Soc. Exp. BioI. 
Med. Proc. 56: 15-18. 

Description of Chondrococcus 
columnaris, its life cycle 
and pathogenicity. 

Pacha, R. E., and E. J. Ordal. 
1970. Myxobacterial dis

eases of salmonids. 
Pages 243-257 in S. F. 
Snieszko, ed .. A symposium 
on diseases of fishes and 
shellfishes. Am. Fish. 
Soc. Spec. Publ. No.5. 

A complete description of 
myxobacterial diseases of 
salmonids in the north
western United States. 
Authors also describe for
mation of fruiting bodies 
and microcysts; this obser
vation seems to indicate 
that the present assignment 
of the myxobacteria to the 



Cytophagaceae may not be 
justified. 

Rogers, W. A. 
1971. Principal diseases 

of catfish: how to iden
t.if,! an.d. fi%b.t. t.b.e\\\. 
~ 1...~ b.. ~ ~:~~1...\\..<t, \..\\..~... ~ ... 
Jan. 13 pp. 

Potassium permanganate is 
added to pond whater at 2 
ppm for indefinite periods 
for control of columnaris 
disease. 

Ross, A. J. 
1972. In vitro studies 

with:nifurpirinol (P-
7138) and bacterial fish 
pathogens. Prog. Fish
Cult. 34(1): 18-20. 

Test strains of Flexibacter 
columnaris were inhibited 
in vitro with 0.78 ppm and 
Cytophaga psychrophila 
stra1ns with 3.1 ppm 
Furanace (nifurpirinol). 

Schachte, J. H., Jr., and 
E. C. Mora. 

1973. Production of agglu
tinating antibodies in 
the channel catfish 
(Ictalurus punctatus) 
against Chondrococcus 
columnaris. J. Fish. 
Res. Board Can. 30(1): 
116-118. 

Fingerling channel catfish 
were injected subcutane
ously and intramuscularly 
with C. columnaris antigen 
to test for the production 
of agglutinating antibodies. 
Both routes of injection 
produced a mean titer of 
1:4337 in test fish. No 
significant differences in 
titers between the two 
routes of injection were 
determined. 

Shiraki, K., F. Miyamoto, T. 
Sato, I. Sonez~ki, and K. Yano. 

1970. Studies on a new 
chemotherapeutic agent 
nifurprazine (HB-115) 
against fish infectious 
uiseases. rish Pathol. 
~~l... \ '. "\.~~-"\.~"'\ • 

Nifurprazine is inhibitive 
to Chondrococcus columnaris 
in vitro at concentrations 
of 0.01 to 0.04 ppm. 

Spangenberg, R. 
1975. Orientierende Unter

suchungen uber das 
Vorkommen von Myxobak
terien bei der 
Kiemennekrose des Karp
fens. Z. Binnenfisch. 
DDR. 22: 121-127. 

Excellent description and 
illustrations showing 
columnaris disease in carp 
in Germany. 

Wakabayashi, H., K. Kira, and 
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S. Egusa. 
1970. Studies on columnaris 

disease of pond-cultured 
eels--I. Characteristics 
and pathogenicity of 
Chondrococcus columnaris 
isolated from pond-cul
tured eels. Bull. Jpn. 
Soc. Sci. Fish. 36(2): 
147-155. 

A description of columnaris 
disease in pond-cultured 
eels in Japan. Formation of 
fruiting bodies and micro
cysts was observed on Borg's 
medium. 

Wedemeyer, G. A. 
1974. Stress as a predis

posing factor in fish 
diseases. U.S. Fish 
Wildl. Serv., Fish Dis. 
Leafl. No. 38. 8 pp. 



Crowding and handling of. 
fish at IS C or above are' 
stress factors which con
tribute to outbreaks of 
columnaris disease. 

Williams, I. V. 
1973. Tests with ni-fur

pirinol (P7l38) to 
control prespawning 
mortalities of Fraser 
River sockeye. Int. 
Pac. Salmon Fish. 
Comm. Prog. Rep. No. 
Z 8. 30 pp. 

Nifurpirinol used as a 
bath at 1 to 3 ppm was 
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helpful but not completely 
effective in control of 
mortalities attributed to 
Flexibacter columnaris in 
prespawning Fraser River 
sockeye salmon. 

Wood, J. W. 
1968. Diseases of Pacific 

salmon, their prevention 
and treatment. Wash. 
Dep. Fish., Olympia. 
n.p. 

Diagnosis and control 
methods for co1umnaris 
disease are described. 
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