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1. INTRODUCTION

The meeting was opened by Dr F-X.
Meslin, Chief, Veterinary Public Health unit,
on behalf of the Director-General of WHO. He
thanked the organizers of the 4th International
Symposium on Research towards Rabies Pre-
vention in the Americas, 16-19 November, who
hosted this workshop as a satellite activity. He
recalled the activities coordinated by WHOQO in
the field of characterization of Lyssaviruses us-
ing monoclonal antibodies from 1982 ro 1990,
and the progress made since 1 the application
of genetic methods for virus identification to
Lyssaviruses. He stressed the need to review
the recent results and discuss the advantages/
disadvantages of serological versus genetic typ-
ing techniques for both epidemiological and
phylogenetic purposes as well as routine diag-
nosis. Dr A.A. King was elected Chairman, and
Dr ].S. Smith Rapporteur.

2. CURRENT CLASSIFICATION
SCHEME FOR MEMBERS OF THE
LYSSAVIRUS GENUS

2.1 Current classification

Serological tests (monoclonal and polyclonal
antibody studies) of rabies isolates led the
WHO Expert Committee on Rabies in 1991
(Eighth report, Technical Report Series, 824,
WHO, Geneva, 1992) to propose the follow-
ing classification of the rabies group of
rhabdoviridae, genus Lyssavirus:

Serotype 1 prototype stran Challenge Virus
Standard (CVS); includes the majority of field
viruses 1solated from terrestrial mammals as
well as isolates from insectivorous bats in North
America and haematophagous bats in Laun
America; also includes fixed virus laboratory
strains.

Serotype 2 prototype strain Lagos bat, first
isolated from pooled brains of bats in Nigeria.

Serotype 3 prototype strain Mokola, first 1so-
lated from shrews in Nigeria.

Serotype 4 prototype strain Duvenhage, first
isolated from a human in South Africa.

(Furtber details on serotypes 2, 3 and 4 may
be found in references 6 and 18, Annex 2.)

In addition, at the time of its meeting this
Expert Committee stressed that a2 number of
viruses still remained to be typed, including
European bat lyssaviruses (EBL) isolated from
Eptesicus serotinus bars (EBL1) and Myotis bats
(EBL2), as well as those isolated from humans
exposed to bats in Finland and Ukraine.

Recent molecular phylogenies constructed
from either nucleotide or aminoacid sequence
data have described the Lyssavirus genus as six
distinet genetic lineages; 4151621

Rabies Genotype 1
Lagos Bat Genotype 2
Mokola Genotype 3
Duvenhage  Genotype 4
EBI1 Genotype 5
EBL2 Genotype 6

Although not all the existing non-rabies
Lyssavirus isolates have been examined, the
genetic lineages of those tested to date agree,
for serotypes 1-4, with the virus groups 1o
which these 1solates belong following
serological testing. Recent results, however, call
for the classification of European Bat
Lyssaviruses (EBL1 and EBL2) in two new and
independent genotypes 5 and 6 respectively.?

Current molecular phylogenies for the
Lyssavirus genus are constructed on nucleonde
or aminoacid sequence obtained for the entire
coding region of the nucleoprotein gene;’ how-
ever, identical phylogenies have been obtained
from partial nucleotide sequence of the
nucleoprotein gene or of genes encoding other
viral proteins such as the glycoprotein.®h162
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2.2 Recommendations

Because the resolving power of genetic
methods for virus classification is superior to
serological methods, all non-rabies Lyssavirus
isolates should be identified by nucleotide se-
quence data. |

The amount of nucleotide sequence re-
quired to construct a phylogeny for a given
sample may vary, but sequence data must be
sufficient to produce statistically reliable results.
The genome area to be sequenced should be one
for which sequence data for reference strains
are available. Investigators should be encour-
aged to make data for the reference strains avail-
able through gene banks or similar facilities.

3. SEROLOGICAL METHODS FOR
TYPING LYSSAVIRUS ISOLATES

3.1 Panels of monoclonal antibodies

Different panels of monoclonal antibodies
(MADbs) are currently available from a number
of WHO Collaborating Centres and institu-
tons (see Annex 3). Each of these panels hasa
different discriminating power. A selection of
a limited number of these MAbs will be needed
according to the area from which isolates origi-
nate. These WHO Collaborating Centres and
other institutions are willing to assist in identi-
fying within their own panel those MAbs which
would best fit a particular situation. In addi-
tion, a panel of 10 anti-nucleoprotein MAbs was
selecred through WHO collaborative research
(Report of the Sixth WHO Consultation on
Monoclonal Antibodies in Rabies Diagnosis
and Research, Philadelphia, USA, 2-5 April
1990, WHO/Rab.Res/90.34). These MAbs al-
low identification of various lyssavirus types,
subtypes and the differentiation of major virus
strains used for vaccine production from field
isolates. The core of this panel comprises three
MAbs 502-2 positive with all Lyssavirus types,
C15-2 posttive with all type 1 (classical rabies
viruses) and 422-5 positive with types 2, 3 and

4. AnFITC-conjugate from MAbs 502-2, C15-
2 and 422-5 is available from the Centers for
Diseases Control, Atlanta, USA.

3.2 Recommendation

Serological tests, especially with
(MAbs),*"*7 should be encouraged and ex-
panded. These tests and reagents are now more
widely available to the less-developed areas of
the world from which new isolates are likely to
be made. With 2 small number of monoclonal
antibodies, laborarories can rapidly screen large
numbers of samples. Interesting samples can
be tested further by genetic analysis.

4. EPIDEMIOLOGICAL INVESTIGA-
TIONS FOR RABIES WITH MAbs
AND/OR GENETIC TYPING

4.1 General considerations

MAbs resolution power 1s sufficient for
identifying the broad geographical boundaries
of a particular variant or identifying the spe-
cies affected by ditferent variants within the
same area. For example, cases of rabies result-
ing from contact with vampire bats can be dis-
tinguished from cases of dog rabies in Latin
America by antigenic methods.”" Similarly,
in southern Africa, cases of rabies associated
with the reservoir in viverrid species can be dis-
tinguished from those associated with the res-
ervoir in canid species.” The resolving power
of genetic typing is superior to that of MADs.
For example, genetic typing is needed to dis-
tinguish fox rabies from dog rabies along the
US-Mexico border or to identify different
populations of fox rabies variants in Ontario
and in Europe.™*!

4.2 Recommendation

The most appropriate method for virus
identification should be selected according 1o
the nature of the investigation and its purpose.




5. PCR FOR ROUTINE RABIES
DIAGNOSIS

5.1 Gurrent probiems

PCR technology for lyssavirus characteri-
zation has been extensively described.®? The
sensitivity of PCR increases the risk of false
positive samples resulting from contamination
during necropsy or sample preparation. False
negative results may occur if primers for RT-
PCR do not possess sufficient homology with
all rabies variants present within the testing area.
A region of the rabies genome broadly con-
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served among all rabies varfants has not been
definitively identified; therefore, standardiza-
tion of primers for RT-PCR is not possible at
this ume.

5.2 Recommendation

The group wished to reiterate the recom-
mendation made by the Expert Committee on
Rabies (WHO Technical Report Series 824,
WHO, Geneva, 1992): «The use of molecular
probes and PCR is not currently recommended
for the routine diagnosis of rabies».
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ANNEX 1

LIST OF PARTICIPANTS

Dr A. Botvinkin, Institute of Epidemiology and Microbiology, Academy of Medical Sciences,
Karl Marx Strasse 3, 664000 Irkutsk, Russian Federanion : ‘

Dr H. Bourhy, WHO Collaborating Centre for Reference and Research in Rabies, Rabies Labo-
ratory, Institut Pasteur de Paris, 25 28 rue du Docteur Roux, F 75724 Paris Cédex 15, France
Tel: +33 1 45 68 87 85 (8000 central)
Fax: +33 1/4061 30 15
e-mail: hbourhy@pasteur.dr

Dr §. Nadin-Davis, WHO Collaborating Centre for Control, Pathogenesis and Epidemiology of
Rabies in Carnivores, Animal Diseases Research Institute (ADRI), Agriculture Canada, 801
Fallowfield Rd, Food Production and Inspection Branch, P.O. Box 11300, Station H, Nepean,
Ontario, Canada K2H 8F9

Tel: +1 613 998 93 20 (ext. 4831 or 4998)

Fax: +1 613 9528072

Dr H.CJ. Ertl, Head, WHO Collaborating Centre for Reference and Research on Rabies, The
Wistar Institute, 36th Street at Spruce, Philadelphia, PA 19104, USA

Tel: 1 215 898 3863

Fax: 1215 898 3868

¢-mail: ertl@wista. wistar.upenn.edu

Dr Arthur King, Central Veterinary Laboratory, Ministry of Agriculture, Fisheries & Food, New
Haw, Addlestone, GB Surrey KT15 3NB, UK (Chairman)

Tel: +44 932 341 111

Fax: +44 932 347 046

*Dr C. Rupprecht, Head, WHO Collaborating Centre for Reference and Research on Rabies,
Rabies Laboratory, VRZB, Division of Viral & Rickettsial Diseases, National Center for Infec-
tious Diseases, Centers for Disease Control, 1600 Clifton Road, N.E., Atlanta, GA 30333, USA

Tel: +1 404 639 1050

Fax: +1 404 6393163

email: cyr5@ciddvdl.em.cde.gov

Dr Jean Smith, Research Microbiologist, Rabies Laboratory, VRZB, Division of Viral Diseases,
National Center for Infectious Diseases, Centers for Disease Control, 1600 Clifton Road, N.E.,
Atlanta, Georgia, 30333, USA (Rapporteur)

Tel: +1 404 639 1050

Fax: +1 404 639 3163

g-mail: jss2@ciddvd1.em.cdc.gov

* Unable to arrend
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Dr N. Tordo, Responsable, Laboratoire des Lyssavirus, Institut Pasteur de Paris, 25 rue du Docteur
Roux, F 75724 Paris Cédex 15, France

Tel: +331 40613134

Fax: +331 40613256

e-mail: ntordo@pasteur.fr

Dr A. Wandeler, Head, WHO Collaborating Centre for Control, Pathogenesis and Epidemiol-
ogy of Rabies in Carnivores, Rabies Unit, Animal Diseases Research Institute (ADRI), Agricul-
ture Canada, 801 Fallowfield Rd, Food Production and Inspection Branch, P.O. Box 11300, Sta-
tion H, Nepean, Ontario, Canada K2H P9

Tel: +1 613 998 93 20 (ext. 4831 or 4998)

Fax: +1 613 9528072

Observers

Dr M. Aubert, M., Director, WHO Collaborating Centre for Research and Management in
Zoonoses Control, Laboratoire d’Etudes sur la Rage et Pathologie des Animaux sauvages
(LERPAS), B.P. No 9, F 54220 Malzéville, France

Tel: +33 83292608

Fax: +33 83293313

Dr L. Elmgren, Animal Diseases Research Institute (ADRI), Agriculture Canada, 801 Fallowtield
Road, Food Production and Inspection Branch., P.O. Box 11300, Station H, Nepean, Ontario,
Canada K2H 8P9

Tel: +1613 99893 20

Fax; +1613 9528072

Secretaniat

Dr F-X. Meslin, Chief, Veterinary Public Health, Diviston of Communicable Diseases, World
Health Organization, 1211 Geneva 27, Switzerland (Secretary)

Tel: +41 22 791 2575

Fax: +41 22 791 0746

e-mail: meslin@WHO.CH

Dr A. Primo Arambulo III, PC/HPYV, Division of Communicable Disease Prevention and Con-
trol, WHO Regional Office for the Americas, 525 23rd Streer, N.W., Washington, D.C.20037,
USA

Tel: +1 202 861 3200

Fax: +1 202 2235971
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ANNEX 3

WHO COLLABORATING CENTRES AND INSTITUTIONS

a) WHO Collaborating Centres

WHO Collaborating Centre for Control, Pathogenesis
and Epidemiology of Rabies in Carnivores

Rabies Unit, Pathology Section

Animal Diseases Research Institute {ADR])

801 Fallowfield Road, PB 11300, Station H

Nepean, Ontarto

Canada K2H 879

Tek: +1 613 998 9320, ext 4831 Fax: +1 613 952 §072

WHO Collaborating Centre for Reference and Research on Rabies
Rabies Laboratory

Centers for Disease Control (CDC)

Mailstop G-33, Building 15 -35B611

Artlanta, GA 30333

USA

Tel: +1 404 639 1050 Fax: +1 404 639 1058

WHO Collaborating Centre for Reference and Research on Rabies
The Wistar Institute of Anatomy and Biology

36th Street at Spruce

Philadelphia, PA 19104

USA

Tel: +1 215898 3703/4 Fax: +1 215 898 3995

WHO Collaborating Centre for the Characterization
of Rabies and Rabies-related viruses,

Rabies Research and Diagnostic Laboratory

Central Veterinary Laboratory

New Haw, Addlestone

Surrey KT15 3NB

UK

Tel: +44 1932 341 111 Fax: +44 1932 347 046
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b} Other collaborating institutions

Pan Amenican Institute for Food Protection and Zoonoses (INPPAZ)
Veterinary Public Health Program PAHO/WHO

Calle Talcahuano 1660

Casillo de Correo 44

1640 Martinez, Province of Buenos Aires

Argentina

Tel: +54 1 792 0087/4047 Fax: +54 1793 0927
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