





antibody. They were housed in commercial-wire rabbit
cages (Labotec, P.O. Box 5103 urban, 4000 South
Africa), which were in a fully ventiiated brick building at
Allerton Regional Veterinary Laboratory. Nutrition con-
sisted of Epol (Epol, P.O. Box 1299, Pietermaritzburg,
3200 South Africa) commercial rabbit pellets, and
municipal water was supplied via automatic drinkers
attachedto the cages. Theseral its were immunized
by intramiuscular inoculation of 1 m¢ of high egg pas-
sage (HEP) Flury strain, ar  :nuated, live virus vac-
cine (Onderstepoort Veterinary Institute) batch G12
OP/53). Thirty days later these rabbits were boosted
with rabies nucleoprotein expressed by a bacculovirus
in insect cells (Prehaud, Harris, Fulop, Koh, Wong,
Flamand & Bishop 1990). An aliquot of 8 m{ of this
cacculovirus-expressed vaccine was emulsified with
an equal volume of Freud’s incomplete adjuvant, cre-
ating a final volume of 1,6 m{ which was subdivided
and injected intramuscularly into the following four
sites: leftand right popliteal areas, and the leftand right
gluteal muscles.

Fourteen days after the nucleopratein booster, all four
rabbits were anaesthesized and exsanguinated. The
550 m! of blood collected, yielded 220 m! of serum
which was then filtered through a sephadex G25 col-
umn to remove globular proteins of 1000-5000 MW
fromthe antiserum. The antibody titre of this antiserum
was established at the Foot-and-Mouth Disease Labo-
ratory, Onderstepoort, utilizing a blocking enzyme-
linked immunosorbent assay and was measured at
1:23583. This antiserum was utilized as primary anti-
rabies antibody for the immunoperoxidase staining
techniques.

Selection of positive cases and controls

The brains selected for the application of the
immunoperoxidase staining techniques included
three naturally infected dogs, a human from Natal, a
naturally infected yeliow mongoose, a black-backed
jackal from the Transvaal and a bat-eared fox from
the northern Cape Province, as well as experimentally
infected sheep and cattle. “Viverrid” rabies viruses
had been administered to the experimental cases by
intramuscular injection as part of a separate set of
experiments (Thomson & Meredith, Foot-and-Mouth
Disease Laboratory, Onderstepoort, personal com-
munication 1993). The above species were selected
as they are commonly infected with rabies virus in
southern Africa (Directorate Animal Health 1991; King,
Meredith & Thomson 1993; Swanepoel 1994). All of
these cases had been confirmed positive for rabies by
the FAT applied to specimens of brain tissue. Speci-
mens of the brains of two dogs, one of which had died
of strychnine poisoning and the other of canine distem-
per, were used as negative controls.

R.D. LAST et al.

Immunoperoxidase procedures

ABC and PAP procedures were based on standard
published methods (Bourgon & Charlton 1987; Fekadu,
Greer, Chandler & Sanderlin 1988). Tissue blocks
from the thalamus, hippocampus, brain stem and cer-
ebellum of positive cases as well as negative controls,
were fixed in 10 % buffered formalin and processed
according to routine laboratory procedures for light
microscopy. Pronase digestion and hydrogen perox-
ide quenching steps were omitted as they caused
background staining on our material. The ABC proce-
dures were carried out as follows: tissue blocks were
processed in paraffin wax and sectioned routinely at 3
m, affixed to poly-L-lysine-coated glass slides (Sigma
Chemical Company, P.O. Box 14508, St Louis, Mis-
souri, USA) and dried overnight in an incubator at
37 °C. The tissue sections were then dewaxed in xy-
lene for 5 min, rehydrated through graded aicohols,
and washed in distilled water for 3 min. After two con-
secutive 5-min washes in phosphate-buffered saline
(PBS, pH 7,6) containing 0,1 % bovine serum albu-
min, sections were blocked with a 10 % normal goat
serum (Labotec, P.O. Box 5103, Durban, 4000 South
Africa) for 20 min. The serum on the slides was blotted
and the slides incubated with a 1:100 dilution of pri-
mary antibody for 60 min at room temperature. Follow-
ingtwo cansecutive 5-min washesin PBS (pH 7,6), the
sections were incubated for 30 min at room tempe-
rature, with a 1:500 dilution of biotinylated goat anti-
rabbit antibody (Dako A/S, Produktionsvej 42, DK-
2600 Glostrup, Denmark).

After two further 5-min washes in PBS, flooding of
sections for 30 min with ABC reagent (Sigma Che-
mical Company, P.O. Box 14508, St Louis, Missouri,
USA) followed. Once again, sections were rinsed in
PBS andtreated for 8 min with the peroxidase substrate
diaminobenzidine tetrahydrochloride (DAB) (BDH
Laboratory Supplies, Poole, Darset, England). Slides
were then washed in distilled water, counterstained
with Mayer’'s haematoxylin, dehydrated and mounted.

The PAP staining procedure was identical in all re-
spects, except for the steps following primary antibody
incubation. Following two washes in PBS, the slides
were incubated for 30 min with 1:400 dilutions of goat
anti-rabbit secondary antibody. In addition, the ABC
reagent was replaced with a 1:400 dilution of PAP
reagentin PBS; otherwise the steps were the same as
those described above.

Specificity

Duplicate sections of positive brains were processed,
substituting the primary rabies antibody with an unre-
lated antibody in order to evaluate specificity. Either
Neospora caninum or canine distemper primary anti-
body was inserted in place of the rabies antibody,
while in other sections saline was used in lieu of the
primary antibody.
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bieg virus in southern Africa, viz tha domestin dog,
vellow mnnganse, black-backed iackal. hat-eared fox,
sheep, cattle and humans. This work documents the
first record of the apolication of the ARC and PAP
immimoneraxidase-staining procedures to formalin-
fixad brain-tissue sections from species commaonly
infected with rabies virus in southarn Africa,

Fabies-virus isolates from a given geographical loca-
tion ar animal spacies show Linigue reactivity pattarns
in both the glycoprotein and the nucleopratein comno-
nents of the virinn (King, Meredith & Thomson -~ 13;
King & Turner 1992: Swanepoel 1994). Thus isolates
from Africa differ antigenically from those of North
America as well as those from Europe (Baer 1t 1).
Monoclonal antibady studies on southern African ra-
bies isalates indicate that at least two major host spe-
cies groups of the virus are involved, with “spill-ov 1o
other species in the same area (King, Mered &
Thomson 1993). These hnst species groups are the
viverrid group. with the yellow mongoose predominat-
ing, and the canid group, which includes the domestic
dog, black-backed jackal and bat-eared fox (I g,
Meredith & Themson 1993). Gur technigues success-
fully identified hath “viverrid” rabies virus antigen and
“canid” rahies-virus antigen.

The results obtained with these two immunopero-
xidase procedures indicate specific staining ofral  s-
virus antigen in paraffin-wax-processed tissue sec-
tions. The use of these methods for routine rabies
diagnostics is heing further investigated at present,
especially as regards their sensitivity when compared
to the FAT.
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