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OUTLINE

• Etiology:

• Lyssavirus diversity

• RABV diversity.

• Ecological complexity

• Detection network and typing

• Dog-maintained rabies:

• History

• Public health impact.

• Ecological impact

• Host shifts

• Bat-maintained rabies:

• History

• Public health impact.

• Ecological impact

• Host shifts
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THE D ISEASE

• Rabies:

• Acute progressive viral encephalomyelitis which 
can affect all mammals

• Caused by all members of the Lyssavirus genus 

family Rhabdoviridae.

• It is an ss-RNA virus  order Mononegavirales

• Fatality rate, one of the highest for infectious 
diseases

• Distributed worldwide, with exception of the 
Antarctica

• Nearly 70, 000 cases a year most transmitted by 

dogs to children in Asia and Africa
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LYSSAVIRUS D IVERSITY



Colored bullet shaped rods represent rabies virus  variants  specifically associated with a  particular host Enzootic
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DETECTION AND TYPING OF RABV DIVERSITY
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• Decentralized Laboratory network

• Sample extraction

• Rabies diagnosis 

• Rabies virus typing

126 SPHL, 25 USDA

DETECTION NETWORK IN THE USA AND LATIN

AMERICA
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• Recognized since very first human civilizations in 

the Old World (Origins in the Old World)

• Epizootic and Epidemic.

• Does not respect natural barriers

• Recurrent host shifts into sympatric wildlife (red 

foxes, raccoon-dogs, ferret-badgers)

• Imported to the Western Hemisphere by European 

colonizers

• Epizootic and Epidemic.

• Does not respect natural barriers

• Recurrent host shifts into sympatric wildlife (gray 

foxes, crab-eating foxes, skunks)

DOG-MAINTAINED RABIES IN LATIN AMERICA: 

AN IMPORTED PROBLEM
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• Imported by European colonizers

• Domesticated dogs arrived with first humans 

15-18 thousand year ago.

• No historic records on rabies-maintained and 

transmitted by dogs

• Dog populations under control in pre-

Colombian Times

• European colonizers arrived 1492

• Stray dog populations exploded 

• Trans-Atlantic travel time decreased (8 weeks 

to 3 days)

• Likelihood of imported infected animals 

increased

• First dog rabies epizootics occurred in 1709, 

1776,1803, 1806, 1835 at Mexico, Greater 

Antilles, Peru, Argentina and Chile, 

respectively

H ISTORY OF THE IMPORTATION OF DOG-
MAINTAINED RABIES IN LATIN AMERICA
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F IGHTING THE PROBLEM AND DETECTION OF

ALTERNATIVE SOURCES
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Estimated areas of risk based on data on period 2010-2015

CURRENT PROGRESS ON THE ELIMINATION
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THE COLLATERAL DAMAGE

• After dog-maintained rabies has been almost 

eliminated

• RABV managed host-shifting into diverse 

terrestrial wildlife while epizootic

• Recipient host population demographics and 

ecological drivers critical for the 

establishment.

• Host shifts were not noted until dog-

maintained rabies was significantly reduced

• There is no a clear time-line as to when host-

shifts could have occurred.

• Contemporary detection of recurrent host 

shifts into sympatric wildlife (gray foxes, crab-

eating foxes, skunks)
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0.05 Other Lyssavirus species, ABLV, EBL1, 2

Bat RABVs
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DOG-MAINTAINED RABIES HOST-SHIFTS INTO

TERRESTRIAL W ILDLIFE
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Is this RABV variant perpetuated by the dog or coyote population ???
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Dog

Sabinas, Nuevo Leon, Mexico

• First rabies epizootics in 

Coyotes reported across 
California, Nevada, 

Oregon Utah. USA 1910-
1917

• Texas coyote rabies 

epizootic first detected in 

1988 expanded to 

Florida in 1994.  

• Eliminated from the USA 

through oral vaccination 

in 2007

• Detected on the Mexico 

side in 2011

DOG-COYOTE HOST-SHIFT
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Asian mongoose
Herpestes auropunctatus 
Herpestes javanicus

Dog RABV variant from Cuba and Yucatan Mexico 

Northcentral skunk RABV variant from US and Canada

Arizona gray Fox RABV variant from Mexico

Texas gray fox RABV variant

Laboratory fixed RABV

Dog RABV variant lineage 3 from Yucatan Mexico

Laboratory fixed RABV, lineage 2

Dog/mongoose RABV variant from Dominican Republic and Haiti

Dog/mongoose RABV variant from Puerto Rico

Yucatan, Mx dog-RABV lineage 2

Baja California Sur, Mexico skunk RABV

• Indian mongoose 

introduced in 1870

• Puerto Rico, Cuba, 

Grenada and Dominican 

Republic.  

• Dog-maintained 

epizootic rabies in the 

region since 1776

• First mongoose rabies 

epizootics in the above 

countries 1950’s

DOG-MONGOOSE HOST-SHIFT
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DOG-CRAB-EATING FOX HOST-SHIFT

Cerdocyon thous
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Arctic fox
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Africa 1

India

Aboriginal RABVs of the Americas

Cosmopolitan dog-rabies viruses

CVS, PM, MRV

Flury

Ferret badger China

Ferret badger  Taiwan

Dog China, CTN rabies vaccine strain 1950’s

Dog Philippines

Dog China, 

Non-rabies Lyssaviruses

Rabies virus , genotype 1
Rabies species

DOG-FERRET-BADGER HOST-SHIFT
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BAT-MAINTAINED RABIES
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BAT-MAINTAINED RABIES FROM PRE-COLOMBIAN TIMES UNTIL

PRESENT

• Autochthonous

• Historic evidence since 1516 .

• In the 1950’s terrestrial wildlife was the primary source of bat rabies

• Terrestrial reservoir hosts whose RABV seem to be of bat-origin

0.05 Other Lyssavirus species, ABLV, EBL1, 2

Bat RABVs
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MOST NOTORIOUS BAT RABIES EPIZOOTIC
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RABV D IVERSITY IN RELATION WITH BAT D IVERSITY
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Rabies diagnosis conducted with tests of different sensitivities and specificities

BAT SPECIES FOUND RABIES POSITIVE LATIN AMERICA
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RABIES HOST-SHIFTS FROM BATS TO MESO-CARNIVORES

Stars on the left map indicate approximate geographic location of other potential independent events of host shifts throughout the Americas.  Events of AZ and OR are the only 
ones indicated on the right in light green and Yellow,  respectively
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HOST-SHIFTS AND PUBLIC HEALTH IMPACT
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Mexican dog RABV variant
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BAT RABV VARIANT IN COATI

Nasua narica
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PERMDIKN1766 07

PERPUNBT13526-07

HQ341793 Histiotus macrotus CHILE

AB297651BR-BAT13 Unclassified BRAZIL

PERCUSBT0812565 08

AB297656BR-BAT27 Uclassified BRAZIL

GU644757 Peryomitis subflavus IND USA

AF351856 Ont91LborealisLB6 CANADA

AF351858 Ont96LcinereusLC8 CANDA

AB297653BR-BAT16

AY573943flyfxGT7

U22846GT6

U22845GT5
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Rabies associated 

with vampire bat 
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Rabies associated 

with dogs 

Histiotus montanus 

Potos flavus

Areas colored in the map match colors in the  phylogeny on the left 
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