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This decument describes the components and provides guidance for the use of the

Rapid Rabies Enzyme Immunodiagnosis (RREID) kit.

This technique, as well as the kit, have been developed by the WHO Collabeorating
Centre for Reference & Research on Rabies, Pasteur Institute, Paris.2 The
specificity and sensitivity of this technique, as well as the simplicity of the kit
have been assessed in 1986 and 1967 by the Collaborating Centre through collaborative
studies conducted in six European and North American laboratories, and in twelve
laboratories located in various countries in Africa, Latin America and Asia (see
paragraph 5). The rechnique was shown to have a specificity and sensitivity comparable
to that of the fluorescent antibody test (FAT).

In view of its simplieity and the possibility of reading the results with the
naked eye, the kit is particularly useful in large-scale epidemiological surveys and

in laboratories which do net use FAT.

This document is primarily iantended for the persemnel in rabies diagnosis

laboratories,

lBy H. Bourhy, P. Perrin and P. Surean, WHQ Collabeorating Centre for Reference &
Regearch on Rabies, Pasteur Ingtitute, 28 rue du Docteur Roux, 75724 Paris Cédex 15, France

2p, Perrin, P.E. Rellin and P. Sureau. A Rapid Rabies Enzyme Immuncdiagnosis {(RREID):
A useful and simple technique for the routine diagnosis of rabies, J, Biol. Stand., 1986,
1

, 217-222.
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i. THE LBIAGNOSLs KIT

1.1 Components

FIGURE 1

The disgnosis kit conglsts of an insulating polystyrene package contalning instructions
and the reagents required for carrying out the test (see Figure 1), Characteristice of the
reagents are specified below. Each component is labelled with a code (Rl to RI1O).

R 1 L wicroplate with 96 wells. Each well is sensitized with purified antinucleocapsid
antibodies. The plate is wrapped In a vacuum-sealed aluminium envelope. Each plate
can be divided inte 6 strips of 16 wells each.

k2 l bottle of wasﬁihﬁhsolution {(concentrated 20 timesz).

R 3 1l bottle of negative contrel antigen (lyophilized supernarant of homogenized brain
from uninfected mice).

R 4 1 bottle of positive control antigen (lyophilized supernatant of homogenized brain
from mice infected with the CVS-strain of the rabies virus).

B 5 L bottle of antinucleocapsid antibodies conjugated with peroxidase (10 times
concentrated).

R 8 Ll bottle of buffer containing the substrate for the cnzymatic reactilan.
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R 9 1 vial containing & tablets of chromogen (O-phenylenediamine).
R 10 1 vial containing the stepping scolution for the enzymatic reaction (4N sulphuric
acid).

1.2 Storzge conditions and shelf-life

The kit should be stored st 4°C. Should it be stored unreconstituted at this

temperature, each component remains active till the dare shown on the labkel on the outar
package.

2. RECONSTITUTION OF THE REAGENTS

Open the aluminium package containing the sensitized microplate (R1) and remove

requisite number of strips. Close the package and keep the unused strips st 49C (see
Figure 2).

FIGURE 2

Dilute washing solution (R2) in 20 parts distilled water before use.

Reconstitute negative control antigen (R3 -~ inactivated by beta=propiolactone) with
I ml disrilled water,

Reconstitute positive control anbigen (R4 -~ inactivated by beta-propiolactone) with
1l ml distilled water.
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Yifute untianuclegeapsid antibodies conjugated with peroxidase (R5) in 10 parts washing
solution (R2) in the quantity requirad,

The buffer (R8) - Citrate 0.05 M pH = 5.6; Oxygepated water 0.03%; =nd Sodium
merthiolate 0.0l - is ready for use,

Disselve oae tablet of ¢hromogen (R9 - ortho—phenylenediamine) in 15 ml. citrate huffer
(RE), using plastic tweezers to pick up the tablets.

he stopping selution {RLO - 4N sulphuric acid) is ready for usc.
3. METHDS

3.1 Principle of the technique {see Figure 3)

The samples are homogenlzed in a buffered saline solution and centrifuged to sliminate
particies of debris, The supernatants are then incubated in wells of microplates that have
been gensitiszed with rabies antinucleocapsid antibodies. The presence of any rabies
nucleccapsids in the samples is then revealed by antinucleccapsid antibodies conjugated to
puroxidase, The appearance of a yellow colour after introduction of the chromogen substrate
mixture shows that rabieg nuesleocapsids are present im the sample.

FIGURE 3
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3.2 Preparation of samples ,

A piece of spimal bulb, cortex and Ammon's horn from each brain* are mixed and
homogenized at 304 (weight/volume) in culture medium, phosphate buffer PH = 7.2, or washing
solution RZ (see Figure 4). The samples are then ceantrifuged ar 3000 rpw for 20 minutes to
eliminate gress brain particles. The ¢lear supernatant is used for the rest of the test,
This supernatant may be inactivated by heating it in a water bath for twe hours at 56°C,

FIGURE 4

ol

*A carcass believed to be infected with rabies should be handled only by someone
vaccinated 2gsinst rables, wearing gloves, mask and vigor,
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3.3 The test

(2) Put 200 pl of each of the control antigens in one or two wells of the microplate, e.g.,
negative control (R3) in well(s) 1A/1B and pogitive control (R4) in well(s) 1¢/1D. Then,
distribute 200 gL of the supernatants of the samples to be tested in cone or two of the
following wells {(e.,g,, wells 1E/1F for specimen 51, 1G/1H for 52, ete,). If an automatic
plate reader is used, the first set of wells, which will =serve as a blank control for
photometric readings, receives 200 ul of washing selutien (R2).

FIGURE 5

(b)) Incubate the microplate in & humid atmosphere at 37°C for omne hour,

(c) Remove the products [rom the plate by sucktion® and wash the wells with washing solution
(see Figure A) at least 5 times.

*Warning ; These products are potentially virulent. Recipients for collecting fiulds by
suclion should contain & bleach solution.
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FIGURE 6
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(d) Put 200 pul of peroxidase conjugate (R5) in each well.
(e) Incubate the mieroplate in a humid atmogphere st 37°C for one hour,

(£) Remove the conjugate from the plare by suction and wash the wells with washing solution
at least 6 times.

(g) Put 200 pl of substrate chromogen mixture (R8§ + RY) in each well.
(h) Allew colour te develop for 5 minutes in darkness and at room temperature.

(1} Stop the reaction after 20 or 30 minutes, depending on speed of colouration, by adding
20 ul of stopping selution (RLO) to each well.

(j) Read the colour either with the naked eye or with a photometer at 492 nm depending on
requirements and equlpment.
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4. LNTERPRETATLON OF RLSULTS

4.1 Reading with the naked eye (see Figure 7)

The positive control is markedly coloured in yeliow.

Each sample showing yellow celouration is considered pesitive (the negative control
should not be coleoured). This rapid reading is often sufficient for diagnosis of rablies, It
has the advantage of not redquiring other equipment,

FIGURE 7
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I ¢ "Blank”™ contrel for photometric readings
? 1 Sueccessive dilution of the positive control

4.2 Photometer reading

In order Lo conflrm the validity of the test, fU must be ensured that the positive
conbrul has an optic density (0D} grester than 1.5 unit and that the negative ¢oatrol has an
00 less than 0.1 unit. The minimum value for a positive reading is then obtained by adding
0.080 unit to the mean of the QD recorded for the negative control.
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5, EVALUATION OF THE TECHNIQUE

5.1 Specificity and sensitiviry

Six Ewropean and North American laboratories (four of which are WHO Collakorating
Centres) tested 125] samples originating from 27 animal species and from 10 different
logcations.

The results of their examination with the RREID were compared to those obtained when
using the fluorescent antibody test (FAT)., The two techniques gave the same result for 1220
samples, The concordance between RREID and FAT was 97.4% (see Table 1). However, the RREID
was shown to be slightly less sensitive than the FAT.

At the tequest of WHO, the WHO Collsborating Centre in Paris coordinated a further
collaborvative study for the evaluation of the technique in rabies laboratories located in
African, Asian and latin American countries. Data from twelve laboratories have already been
received (see Table 2), The concordance betwaen the two techniques is 96.31%.2 The results
confirm those obtained following the first evaluation round,

In addition, the Natlonal Centre for Reference on Rabies of the Fasteur Institute in
Paris examined 1735 samples forx which the conrcordance between the two techniques was 98.9%.
Details are given in Table 3 for the first 1007 gsamples studied,

3.2 Simplicity of use

These collaborative studies alse showed that the RREID technique is easy and quick to
carry cut, and that reading of results is simple. The time required to obtain the final
result, compared to those of the other diagnostic methods, is given in Graph No. 1.

5,3 Cost

In compsarison with the FAT, the RREID only requires small investment in specific
equipment, if readings are made with the naked eye, In this case, the cost of the laboratery
equipment is below US$ 2500. When a photometer 15 used, the investmeat averages US$ 9000.
Thege ¢osts are represented in Graph No. 2 and compared with those of other techniques
currently wsed for rabies diagnosis.,

lResults of a collaborative study of an experimental kit for the Rapid Rabies Enzyme
lmmunodiagnosis, P. Perrin and P. Sureau, WHO Bulletin, 4, 1987, 489-493

lR&sulrats de la technique RREID obtenus par divers laboratoires de diagnostic
d'Afrique, d'Amérique latine et d'Asie, P, Sureau & H. Bourhy {(submitted for publication in
the WHO Bulletin), 19838
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A RRETD kit (commercialized by Pasteur Diagnosis) costs approximately Us$ 185. The cost
of examining onc sample (when one well is used) is abour US$ 2, It slightly exceeds that of

the FAT, A comparison of these costs according ta the diagnostic technique is shown in
Craph Ne., 3.

6. CONCLUSION
The specificily and sensitivity of the RREID is comparable to that of the FAT. The
technique requires little time and is simple to perform, The technique can also be used on

samples in an advanced state of decay.

As readings taken with the naked eye are satisfactory, the technique requires less
investment in specific laborarory equipment than for the FAT,

Utilisation of RREID technique is therefore recommended

to ¢onfirm the FAT, {reading of which is not entirely objective);

when 2 large number of samples must be examined (epidemiclogical survey);

- g5 an alternative to FAT when no fluorescent microscope is avallable in the
laboratory.
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TABLE 1. (ONCORDANCE BETWEEN RESULTS OF RREID AND FAT (FOR SIX ELROPEAN AND
NORTH AMERICAN LABORATORIES)

Number of samples _‘T
Total no. +FAT —FAT +FAT —-FAT Concordance® ;1
Laboratory of samples +RREID ~RREILID -RREID +HKREID 4
A 155 79 66 1G 0 93,3
B 1320 39 89 1 1 98.5
c 474 115 352 4 3 98.5
D 199 150 41 1 7 86.0
E 39 34 1 4 0 89,7
F 256 234 20 2 0 99,2

Grand Tetal : 1253 651 569 22 11 97.4

number of positives with 4  number of negatives with
*Concordgnce = both techniques both techniques X 100
total number of samples examined
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TABLE 2 COMPARISON BETWEEN RESULTS OF RREID AND FAT (FOR RAEIES LABORATORLES OF
AFRICA, LATIN AMERICA AND ASIA)

Number of samples

Total no. +RRELD +RREID -RREID -RREID

Laboratory ol gamples =FAT ~FAT 4+FAT ~FAT
?

1 93 ! 73 G 3 17

2 94 i 37 0 3 34

3 50 28 0 0 22

4 A 68 47 a 11 10

4 B 63 31 0 1 31

3 783 i 23 1 1 53

G 87 17 0 0 70

7 42 28 o 0 14

g 34 13 0 G 21

9 30 9 0 1 20

10 17 & 1 1 2

1l b4 27 0 1 36

12 163 ! 87 3 0 13
3

Grand Total : 818 % 428 5 22 363

Concordance RRELID with FAT ; i04/731 = 96.69%
Specificity RREID/FAT ! 428 FAT+/433 RREID+ = 98, B4%

Sensitivity RREID/FAT : 433 RREID+/450 FAT+ = 96,22%
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TIME REQUIRED FOR EXAMINATLION OF A SAMPLE
GRAPH Ne. 1, BY DIFFERENT DIAGNOSIS TECHNIQUES
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COST QF LABORATORY EQUIFMENT
GRAPH No. 2 REQUIRED FOR DIFFERENT
DIAGNOSTIC TECHNIOUES
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Technigues

GRAPH No. 3 COST COMPARISON OF DIFFERENT
DIAGNOSTIC TECHNIQUES
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