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Abstract

A solid phase aggregation of coated erythroeytes (SPACE) test was developed for the diagnosis of peste des petits
ruminants (PPR). A dilution of 1:2000 of PPR antiserum raised in rabbits wasused in the test to detect antigen
in clinical and postmortem samples obtained from goats experimentally infected with homogenates from field
cases. PPRV antigen was demonstrated in 165 of 342 (48.2%) clinical samples and in 89 of 120 (74.2%)
postmortem caprine tissues, Agar-gel precipitation test (AGPT) detected PPRV antigen in 40 of 61 (65.6%)
clinical samples and in 22 of 45 (48.8%) postmortem tissues. The utility of the SPACE test as a diagnostic tool
on the field is being investigated.
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Introduction

Red blood cells have been coated with antigens or antibodies for use in immunological tests (Coombs, 1981) or for
the study of immune-complex mediated diseases (Mervhew et o/, 1990). The solid phase aggregation of coated

envthroeyvies (SPACE) test was evolved for use in 75/1 (Obiand Ojeh. 1989).

microtitre plates to quantify antigens or antibodies Test samples:

by means of agglutination. It has been applied for the 342 clinical samples and 120 postmortem samples from

detection of rotavirus and rinderpest virus antigens twelve male kids experimentally infected with a proven

(Bradbume et af, 1979; Bansal er ar, 1987). 1t is neces- PPR field virus. were used for the test. Some of the

sary for the test that the coated erythrocytes are ag- samples. especially the ante-mortem ones, were Kept

glutinable with specific antibolies and do not sponta- at 4°C for up to two months before being tested

neously aggregate or hvse (Stemitz and Tamir, 1985). Uninfected goat fetus tissues and a PPR positive inug
homogenate were used as negative and positive con-

We hereby report the application of this test for the trols respectivitely.

detection of pests des petits ruminants (PPR) viral Purification of immnoglobulins:

antigen in expernnmentally-ifected goats The capryhic acid method of 1gG isolation and puri-
fication was carried out on the rabbit anti-PPR

Materials and methods hyperimmune serum as per Russ ef e/ (1983)

PPRV Anti-serum: Coating of erythrocytes:

Hypernmmumne serum against PPRV was raised in rab- ['lus was as per the method of Bansal et af (1987).

bits following serial inoculations as per the method of Sheep blood was collected in Alsever’s soiution and

Scott and Brown (1961). This serum 1s monospecific kept at 4°C for two days before washing three tnes

to PPRV and was produced using vero cell-adapted. with phosphate buffered saline (PBS. pH 7.4) a room

sucrose-gradient purified Nigenan PPRV isolate - NIG temperature. O.9mlof purified inumunoglobulin (corre-
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Coating of ervthrocytes:

This was as per the method of Bansal ¢r al (1987)
Sheep blood was collected in Alsever's solution and
kept at 4°C for two days before washing three times
with phosphate buffered saline (PBS. pH 7.4) at room
temperature. 0.9ml of purified immunoglobulin (cor-
responding to 5 mg/ml of [gG) was mixed with 0.5 ml
washed erythrocytes (rbe). 1.Omlof 0.4% glutaralde-
hyde and 2.0ml PBS were added to the nuxture. mixed
gently but thoroughly. and incubated at room tem-
perature for two hours, After thus, [.Oml of 0.2M L-
Ivsine monohydrochloride in physiological saline so-
lution (PSS) was added. and kept at 4°C overnight

The erythrocyte suspension was then washed three
times, with five minute intervals between each wash-
mg. resuspended at 1.0% concentration in PBS and
kept at 4°C prior Lo use

The test:

A 1:2000 dilution of the PPRV hyperimmune serum
was prepared in carbonate-bicarbonate bulfer (pH 9.6)
and used to sensitise the round bottom
hacmagglutination plates. and left for two hours al

¢ '4%/:/1::/0/1':.” :»/" \6.'1.11/11/ i(l‘ll///lfl -'l//';.
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room temperature, followed by four washings in PBES-
Tween. 100pl of serial 2-fold dilution of samples i
PBS were added 10 the wells plus 1003 of 0.5% sus-
pension of sensitised RBC. The plates were incu-
bated at room temeterature for two hours and thereal-

ter read

Some of the samples that were avanlable were tested
i a standard agar-gel preaiptation test (AGPT) (Scott
and Brown, 1961)

Results

The SPACE test detected PPRV antigen in 163 out ol
342 clinical samples (48.2%) and in 89 out of 120 posi-
moriem siunples (74.2%). The hughest dilution Bctor
picked i the test run to indicate a postin e simpl
was L4 using a control positive. This was dn
prozone cflect i the negative control mow
dilution was shown to be positive

'he AGPT detected antigen i 40 out ol

clinical samples and i 22 out of 45 (48 8%4) postimnor -
tem samples. OfF these same samples used lor 1he
AGPT. SPACE detected 38 (62.3%) and 41 (21 1"w)
respectivitely

Plate 1:A SPACE Test in Round-bottom Microtire Plate
Positive Control
Negative Control
Positive Sample
Negative Sample

ocaw»
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Table | Results of examination of samples from PPR
infected goats by AGPT and space tests

Samples AGPT NO. SPACE
Positive/No. tested No. Positive/ No. Tested
Antemortem
Ocular swabs 1115 32/81
Buccal Scrapings 6/11 41167
Nasal swabs 13/18 30/73
Rectal swabs 6/9 42177
Lymph node biopsies 4/8 20/44
40/61 (65.6%) 165/342 (48.2%)
Postmortem
Tonsils 113 6/12
Trachea 216 1112
Lymph nodes 47 9/12
Lungs 2/3 1112
Liver 2/5 712
Kidney 1/3 7112
Spleen 35 9/12
Abomasum 3/3 10/12
Intestines 2/4 9/12
Rectum 216 10/12
22/45 (48.9%) 89/120 (74.2%)

Discussion

The SPACE test has been adapted for the detection of
PPRV antigens in experimentally infected goats. All
twelve goats proved positive to PPRV as examined by
the AGPT and SPACE tests

The fact that SPACE could detect antigens in PPRV-
infected tissues after cight weeks of storage of such
tissues in PBS at 4°C and the fact that it could detect
positive in 74.2% of the tissue samples and 48.2% of
the clinical samples might camit a place inthe array of
diagnostic tests for both antemortem and postmor-
tem detection of PPR. The failure of the test to detect
infection i 31 8% of the climical samples may suggest
that some of the samples were obtained prior to the
establishment of the virus: that there are fewer anti-
gens i some of the samples and thar samples were
still obtarned after the shedding of the virus has

stopped. Failure to detect infection in 25.8% of the
tissues also suggests fewer antigens in the tissues or
their inaccessibility or non-recognition by the detect-
ing immunoglobulin-coated ervthrocytes

The test was simple to perform, for large sample sizes
could be tested in a day. no bulky equipment or haz-
ardous materials are used: colour visualisation is
simple and recognisable and the plates are easy 0
handle and store

It now remains to evaluate the true value of a diag-
nostic SPACE test for PPR in appropriate control (1.~
als such as in a comparison of different diagnostic
methods for PPV antigens in cell cultures. in dif-
ferentiating between PPRV and nnderpest virus infec-
tions. and in detecting antigens after prolonged peri-
ods of storage of samples after natural and experi-
mental infections
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