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Brief Communication

THE INDIRECT FLUORESCENT ANTIBODY TEST (IFAT)
FOR THE DETECTION OF NOSEMA CUNICULI ANTIBODIES
IN THE BLUE FOX (ALOPEX LAGOPUS)

During recent years mosematosis has been a major problem
in the breeding of blue fox in the Scandinavian countries, causing
heavy losses among growing pups (Nordstoga 1972, Nordstoga et
al. 1974). The lack of reliable methods for diagnosing the infec-
tion in live foxes has so far made epizootiologic studies of the
disease very difficult. However, reports on the IFAT in rabbits
with nosematosis (Cox et al. 1972, Chalupsky et al. 1971, 1973,
1974), encouraged the search for a method of detecting Nosema
antibodies in fox sera.

Materials and methods

Conjugate. Rabbits were immunized with pooled normal fox
gammaglobulin according to the methods by Hijmans et al. (1969).
The anti-fox-gammaglobulin levels appearing in the rabbits were
measured by a standardized double agar diffusion test (Brandit-
zaeg et al. 1970). The gammaglobulins were prepared and spe-
cificity tested by immunoelectrophoresis. Pooled gammaglobulin
fractions were conjugated with fluorescein isothiocyanate (FITC)
(Baltimore Biological Laboratories), filtered through a column
of Sephadex G-25 gel and characterized by the methods of
Brandtzaeg (1973). The conjugate with an average protein con-
centration of 17 mg/ml and a FITC/protein ratio of 3.2 was
diluted 1:80 in 0.1 M-PBS pH 7.1.

Antigen. Nosema spores isolated from a spontaneously in-
fected fox and propagated in monolayer cultures of ovine choroid
plexus cells were harvested by centrifugation of the supernatant
fluid and resuspended in PBS to a cell density yielding about 50
spores per high power microscopic field. Separate drops, each
25 pl, were placed on slides, air dried, fixed in acetone for 20 min.
and stored at —20°C until used.

Sera. Samples from 17 foxes suffering from nosematosis
(Mohn & Nordstoga 1975) and from 10 healthy foxes were ex-
amined.
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Procedure. The antigens covered with reagents were incubated
in a humidity chamber at 37°C for 1 hr., rinsed in PBS, and
finally counterstained with Evans blue 1:10,000 for 10 min.
(Chalupsky et al. 1973). The stained samples were examined in
a Leitz Ortolux microscope with an Osram HBO 200 w lamp,
UG 1 and BG 38 primary filters and a K 430 as secondary filter.
Controls for the various reagents were included. The working
magnification was 10X 100 with immersion oil.

Results

In positive reactions the spores showed a bright yellow-green
fluorescence uniformly distributed on the surface or on the peri-
phery of the cells and on the extruded polar filaments. There
was no fluorescence in negative reactions, the spores showing a
purple-red colour. The titer of each serum was defined as the
reciprocal value of the highest serum dilution showing fluores-
cence on the periphery and/or on the filaments of the spores.
The results are listed in Table 1. The values definitely indicate
that the IFAT is a sensitive test suitable for the detection of
nosematosis in blue foxes.

Table 1. The indirect fluorescent antibody test (IFAT). Serum

antibody titers against Nosema cuniculi of 17 blue foxes with nosema-

tosis and of 10 healthy animals. The titers are expressed as the reci-
procal value of the highest serum dilution showing fluorescence.

Reagents used

Antigen Sera of foxes PBS Uncon- Conjugated PBS Evans IFAT-
Ino- Unino- 17 in- 10 healthy jugated rabbit-anti- blue titers

rabbit-anti- fox-gamma-
culated culated fected foxes fox-ga a- globulin
cultures cultures foxes

globulin
w
g Xa X X X X X 800—12,800
= X X X X X X <10
X X X X X X X <2
X X X X X X X <2
o X X X X X <2
g X X X X <2
& X X <2
X X X X X X <2
X X X X X X <2

a Reagents used as read from left to right in the table.
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