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üRabies is a dangerous disease known  for more than 

5000 years and is still prevalent in our world today.  

 

ü It is present in the animal populations of almost 

every country in the world; about 69, 000 human 

deaths from rabies occur each year. 

 

üMore than 7 million people worldwide received    

post-exposure treatment each year.  

 

Rabies-one of the oldest infectious diseases 



Old disease 

 

 

 

ÅAncient 

Babylon(1930

BC) 

 

ÅBaghdad 

school(1224 ) 
 

 



The human cost of rabies 

Having not received post-exposure prophylaxis after a dog bite,  

a 16-year-old boy suffers the terrifying symptoms of rabies. 

 
Lankester et al. Science 345(6204):1562-1564. 
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Adapted from CDC web site 

VNA Ab 

Rabies virus 
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Africa       

  5000 ï 15000 Cases   

   < 500 000 PET 

North America/Europe 

<50 Cases < 100 000 PET 

Latin America 

<60 Cases 

< 500 000 PET 

Asia  

35 - 55 000 

>8 000 000 PET  Rabies Incidence 



The human rabies cases in China from 1950-2007 
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Geographical distribution of RABV in China 

Jiangsu 

Hunan 

Guangxi 

Guangdong  

Jiangxi 
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Rabies control in China 

1. Epidemiological surveillance 

Surveillance system 

2. Mass vaccination  

vaccines used in human and animals 

3. Dog population control  

vaccinated, licensed 



Mass vaccination 

Lankester et al. Science. 2014. 345(6204):1562-1564. 



Vaccination of dogs in China 

 

üLow vaccination coverage: in city areas, dog 

rabies vaccination coverage is less than 

70%; in rural areas, this coverage is even 

less than 3%.  
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First vaccine 

ÅLouis Pasteur (1885) 



Timeline of human rabies vaccine development 

McGettigan et al. Expert Rev. Vaccines. 2010 



Rabies vaccine in China 

Human Domestic 

animals 

Wildlife 

animals 

Inactivated 

vaccines:  
aG, CTN-1, PM, PV strain 

primary hamster 

kidney cell culture 

vaccine (PHKCV), 

1980; CTN-1 in Vero 

cells, 2000; purified 

Vero cell rabies 

vaccine (PVRV), 2006; 

the human diploid cell 

culture vaccine (HDCV) 

Inactivated 

vaccines: 
LEP-Flury  

CVS-11 

SAD 

Recombinant 

vaccines:  
under development 



Pros and Cons 

Inactivated 

vaccine 

Attenuated 

live vaccines 

Recombinant 

vaccines 

Advantages High safety High efficiency 

And  

Low cost 

High efficiency 

And 

Oral 

immunization 

Disadvantages Expensive 

And 

Multiple 

doses (Ó 4) 

Cause 

diseases for 

young  

or 

immunocompr

omised 

individuals 

Induce local 

reactions 



Subunit rabies vaccine 

1. Newcastle disease virus expressing RABV 

G protein (Journal of virology, 2011) 

 

2. Parapoxvirus expressing RABV G protein 
(Journal of virology, 2012) 

 

3. Canine parainfluenza virus expressing 

RABV G protein (Journal of virology, 2012) 

 

 



Recombinant RABV with reverse genetics 



The construction of the recombinant vaccines enhancing 

glycoprotein expression 

More glycoprotein, higher VNA titers! 



Overexpression of the rabies virus glycoprotein 

results in antiviral immune response 

Faber et al. Journal of Virology. 2002 



The construction of the recombinant vaccines 

stimulating innate immunity 
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Stray dogs and wild animals 


