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cases for all genotypes and in fresh samples. It can also be used for rabies detection in 

cell cultures and in brain tissue of mice that have been inoculated for diagnosis. 

6.6.2.2 Immunochemical methods 
Other methods available include immunochemical tests (e.g. avidin-biotin peroxydase 

system, ELISA, direct blot enzyme immunoassay). The rapid rabies enzyme 

immunodiagnosis (RREID) is an alternative to FAT but detects only one genotype. 

Correlation between FAT and RREID is between 96 and 99% [Barrat 1993]. 

6.6.2.3 Inoculation to laboratory animals and cell cultures 
These tests are used to confirm inconclusive results with FAT in organs or when FAT is 

negative if human exposure has been reported. 

Intracerebral inoculation of mice is performed in newborn or 3 to 4 week-old mice. FAT is 

used to detect virus 5 days to 11 days post-inoculation. Ideally, these inoculation tests 

should be replaced by cell culture tests, which are as sensitive, less time-consuming and 

more ethical. Neuroblastoma cell lines may be used and presence of the rabies virus is 

revealed by FAT, with results being available within 2 to 4 days. 

6.6.2.4 Histology – Immunochemistry 
Since histology and immunohistochemistry to detect Negri bodies are less sensitive 

methods than FAT, especially in autolysed tissues, these methods are not recommended 

for routine diagnosis.  

6.6.2.5 Other direct methods 
Reference laboratories may identify rabies virus, and especially some variants, using 

monoclonal antibodies, nucleic probes or PCR and sequencing. These techniques can 

distinguish vaccine and field strains and may identify the geographic origin of the strain. 

6.6.3 Indirect detection methods 

6.6.3.1 Seroneutralisation 
Seroneutralisation tests in cell cultures, such as fluorescent antibody virus neutralisation 

(FAVN) or rapid fluorescent focus inhibition test (RFFIT) are widely used. 

The principle of FAVN is neutralisation in vitro of a rabies CVS strain before inoculating 

BHK-21 C13 cells. The titre is expressed in IU/ml and is the reciprocal value of the 

dilution at which 100% of the virus is neutralised in 50% of the wells. RFFIT and FAVN 

give equivalent results. A titre of 0.5 IU/ml of serum antibodies is considered to be the 

minimum titre to correlate with immune protection. 
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6.6.3.2 ELISA 
ELISA has recently been developed and is used for testing vaccinated animals. 

Commercial kits are now available for the detection of antibodies in sera from vaccinated 

cats and dogs. ELISA tests do not require the culture of live virus and the result can be 

obtained within 4 hours. The sensitivity and specificity of ELISA tests still need to be 

confirmed before it can be accepted as an official method [Servat et al, 2006]. 

For further details, refer to Barrat et al, [2006] and the OIE Manual of Diagnostic Tests 

and Vaccines for Terrestrial Animals [OIE 2007]. 

6.7 Rabies control in cats 

6.7.1 Treatment (post-exposure vaccination) 
The post-exposure management of cats depend on the national public health regulations, 

but is forbidden in many countries. Usually, it is not authorised in case of clinical 

suspicion. No supportive or specific treatment has proved to be effective in rabid cats, so 

treatment is not recommended [Greene & Rupprecht, 2006]. 

6.7.2 Prophylaxis (preventive vaccination) 
Rabies in cats is usually controlled by traditional inactivated vaccines [OIE 2007] and at 

present, several inactivated rabies vaccines are available commercially. These products 

have been shown to induce protective immune responses following a single vaccination 

[Fu 1997, Perez and Paolazzi 1997]. In cats and dogs, the peak of rabies neutralizing 

antibodies is generally reached between 4 to 6 weeks after the first immunization 

[Cliquet 2006]. Currently available inactivated vaccines are very efficient. Cats and dogs 

with a neutralization titre above 0.5 IU/ml, regardless of the period of time elapsed since 

vaccination have a very high probability of survival after a rabies infection [Cliquet, 

2006]. Cats respond better to rabies vaccination than dogs and as much as 97.4% of 

them develop a titre of 0.5 IU/ml or higher after the first vaccination, many even above 5 

IU/ml [Cliquet, 2006]. A very small proportion of cats identified with rabies have had at 

least one rabies vaccination during their lifetime [Greene et al, 2006]. Since the new EU 

regulations in pet movement were put in place in 1993, no single case of vaccine failure 

has been documented [Cliquet 2006]. Rabies vaccines are generally considered to be 

safe, even in neonatal kittens. 

Inactivated vaccines may carry a risk due to the remote possibility of incomplete 

inactivation of the virus and the inadvertent spread of residual pathogenic particles of 

rabies virus [Schneider, 1995]. Furthermore, inactivated rabies vaccines may be 

associated with the development of injection site sarcomas in cats [Dubielzig et al, 

1993].  
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Such problems led to continued efforts to develop safer rabies vaccines. New vaccines 

include recombinant subunit proteins [Wunner et al, 1983], recombinant viral vectors 

[Paoletti 1996, Xiang et al, 1996] and deoxyribonucleic acid (DNA) based vaccines 

[Osorio et al, 1999, Cupillard et al, 2005]. Recombinant live vector vaccines have some 

advantages over traditional vaccines: they are innocuous, they induce suitable humoral 

immune responses and they do not require rabies virus to be handled [Paoletti 1996]. 

They also induce less inflammation at the site of injection [Day et al, 2007]. 

Fortunately, current vaccines are also cross-protective against a number of other 

Lyssavirus genotypes. All cat and dog sera with a titre above 5 IU/ml neutralize EBL-1 

and EBL-2 regardless of vaccine/virus strain and among sera with a titre between 0, 5 

and 5 IU/ml 87% neutralize EBL-1 and 53% EBL-2 [Fooks, personal communication]. 

However, against some novel lyssaviruses isolated from bats in Eurasia the protection 

may be reduced or negligible depending on the genetic distance between the new isolate 

and traditional rabies viruses [Hanlon et al, 2005]. 

Because of the public health risk associated with susceptible domestic cats becoming 

infected following exposure to rabid wild or domestic animals, rabies virus vaccines 

should be considered as core vaccines in countries where rabies is endemic and should 

be administered in accordance with local or state regulations. 

In countries where rabies is not present, rabies vaccination may be considered optional, 

to be recommended by the veterinarian if the cat should move to an endemic rabies 

area. 

6.7.2.1 Primary vaccination course 
In contrast to all other inactivated vaccines, a single rabies vaccination induces a long-

lasting immunity due to the immunogenic properties of the vaccinal antigen. 

Kittens should be vaccinated at 12 to 16 weeks of age to avoid interference from 

maternal antibodies, with revaccination one year later (depending on data sheet 

recommendations for each brand of vaccine). With this schedule, a single vaccination is 

sufficient. However, national or regional legislation regarding vaccination type and 

interval should be adhered to. 

6.7.2.2 Booster vaccinations 
Although some commercial vaccines provide protection against virulent rabies challenge 

for 3 years or longer [Lakshmanan et al, 2006], national or local legislation may require 

annual boosters. 
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6.8 Disease control in specific situations  

6.8.1 Shelters 

In endemic areas, stray cats should be always considered at exposure risk and handling 

and nursing of rescued animals should be considered dangerous even if they are 

asymptomatic.  

6.8.2 Breeding catteries 

Risk exposure is generally almost nil in breeding catteries because usually pedigree cats 

are kept strictly indoors, but their vaccination is under local or state regulation. 

6.8.3 Vaccination of immunocompromised cats 

6.8.3.1 FIV-positive cats 

FIV-positive cats should be kept confined indoors to avoid transmission to other cats, to 

protect them from other infections and to slower the progression of FIV infection itself. 

This is an efficient preventive measure for rabies in areas at risk, but national or regional 

legislation should be adhered to. In outdoor cats with risk of exposure to rabies, 

vaccination is strongly advised. 

6.8.3.2 FeLV-positive cats 

In vaccination studies it was demonstrated that FeLV-infected cats may not be able to 

mount adequate immune response to some rabies vaccines [Franchini 1990]. FeLV-

infected cats should be confined strictly indoors to prevent spread to other cats in the 

neighbourhood: if cats are allowed to go outside in area at risk for rabies, more frequent 

vaccination may need to be considered (e.g. every 6 months). 

6.8.3.3 Chronic disease 

There is general agreement that cats with acute illness should not be vaccinated but cats 

with chronic illness such as renal disease, diabetes mellitus or hyperthyroidism should be 

vaccinated regularly if they are at risk of exposure. 

6.8.3.4 Cats receiving corticosteroids or other immunosuppressive drugs 

In cats receiving corticosteroids, every vaccination should be considered carefully. 

Depending on dosage and duration of treatment, corticosteroids may cause functional 

suppression of immune responses, particularly cell-mediated immune responses, but 

studies exploring rabies vaccine efficacy in cats receiving corticosteroids are lacking. In 

dogs, corticosteroids do not appear to result in ineffective immunizations if given for 
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short periods of time at low to moderate doses [Nara et al, 1979]. However, concurrent 

use of corticosteroids at the time of vaccination should be avoided if practical. 
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