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require several days to arrive at a definitive diagnosis, resulting in kidney, brain or nares

increasing the potential of spreading of disease and delaying
implementation of important disease control measures. The dual
immunofluorescence test developed in this study will serve as an
efficient tool for rapid simultaneous detection of E. ictaluri and F.
columnare in outbreaks of disease.

(Grainer & Gardner 2000)
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Because E. ictaluri and F. columnare are ubiquitous and could
cohabit the same aquatic environment, co-infections or dual
infections in the same host by both organisms are not unusual (2,
3). The IFA test using a combination of antibody-conjugated
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immuno-staining impression smears made from kidney, brain and
nares of infected fish is schematically presented in Fig.1.Mouse MAb
AA224 against E. ictaluri diluted 1:100, and polyclonal goat anti-F.
columnare antibody diluted 1:10 were used as primary antibodies. A
mixture of fluorochrome-conjugated secondary antibodies (Alexa Flour
488-conjugate rabbit anti-mouse IgG, emitting green fluorescence and
Alexa Flour 594-conjugated rabbit anti-goat IgG, emitting red
fluorescence) was used for visualization of specific antigen-antibody
reactions by epifluorescence microscopy.

FC= Flavobacterium columnare
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fGroup Ill: IP injected with F. columnare.
€ Group IV: spontaneously acquired infection with F. columnare
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Results

Bacteriological culture and IFA test results are presented in Table 1.
Isolates were readily differentiated by culture as belonging to El or FC
on the basis of their morphologic appearance, distinct biochemical
characteristics and FAME profiles. Fish in group |, batches 1-4 that
died (n = 35) of E. ictaluri infection, yielded E. ictaluri from at least 1
of 3 tissues sampled. No F. columnare were isolated from this group
by either method. The control fish in group | batch 5, were negative for
both organisms by both tests. In group Il, batches 1 and 2, all infected
fish tested positive for El and FC in at least one of the three sampled
tissues (Table 1). Group Il fish were positive for FC only as were fish in
group IV which acquired spontaneous F. columnare infection.

The relative efficiency of the IFA test compared to bacteriological
culture (accepted standard) for E. ictaluri and F. columnare is
summarized in Tables 2 and 3. Since E/ was the only organism
detected in group |, batches 1-4, and El and FC were both detected in
group ll, batches 1 and 2, the efficiency of the IFA test for detection of
El was analyzed independently from that of FC (Table 2) and the
efficiency of the IFA test to detect FC among the 3 groups, Il (batches
1 and 2); Il and IV, were analyzed separately (Table 3).

The IFA test compared favorably in sensitivity (El = 80.7%; FC =
87.2%) and specificity (EI =83.9%; FC =88.9%) with the standard
bacteriological culture. The positive predictive value (El = 96.2% group
1, 90.8% group Il, 93.7% groups | and Il combined ; FC = 95.2% group

Fig. 1 (a). Impression smear of brain tissue, from a fish
vith Ed ictaluri, emitting =]
88, by epifuores

columnar

Fig. 1 (b). Impression smear of kidne

C emitting
Alexa Flour 594, by epifluore

issue,
m

of
microscopy

Fig. 2. Smear made from pure cultures of Edwardsiella
ictaluri and Escherichia coli mixed and treated with MAb
AA224 and Alexa Flour 488-conjugated second antibody.
2(a) Shows the Edwardsiella ictaluri emitting apple green
fluorescence when viewed with the FITC/Texas Red,
blue/green band-pass filters ON. 2(b) Shows the presence
of Escherichia coli in the same field when viewed under
white-light, with the band-pass filters OFF.

e With specific primary antibodies and fluorescein-conjugated
secondary antibodies with distinctive spectral properties, IFA test
enabled simultaneous detection of specific bacterial fish
pathogens E. ictaluri and F. columnare in the same host.

e In terms of sensitivity and specificity, the IFA test results were
within the range considered as efficient for diagnosis of bacterial
disease.

° The IFA test is rapid compared to standard bacteriological
culture techniques.

° The IFA test is easy to perform and requires minimum
equipment.
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