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INTRODUCTION
Rabies, a global infectious disease caused by a neurotropic 
virus that occurs on all continents except Antarctica5, is 
regarded as endemic in South Africa2. Recognised for more 
than 5000 years, rabies is one of the oldest zoonoses 
known to man5. Despite rabies being preventable in 
humans by post-exposure prophylaxis, approximately            
55 000 people still die due to the disease annually 
worldwide4,5.  
Rabies virus is a Lyssavirus of the family Rhabdoviridae7. 
Classic rabies virus (genotype 1) as well as three of the 
rabies-associated viruses occur in South Africa, i.e. Lagos 
bat virus (genotype 2), Mokola virus (genotype 3) and 
Duvenhage virus (genotype 4)2. All can result in rabies, but 
the classical virus is responsible for the majority of cases2. 
Mokola virus has been shown to cause rabies in vaccinated 
animals2,7. There are two biotypes of the classical virus in 
South Africa: the herpestid (mongoose) strains that cycle 
mainly within mongooses and associated species, and the 
canid strain that cycles between domestic dogs and mainly 
black-backed jackals and bat-eared foxes2.  
All mammals are susceptible to rabies. The virus is usually 
transmitted in saliva to the next host via bite wounds2. 
Virus can also enter through mucous membranes. Viral 
replication occurs at the bite site, after which the virus 
attaches to and spreads via the peripheral nerves to the 
brain and finally to the salivary glands5. The location of the 
bite site determines the duration of the incubation period2. 

The closer the bite wound is to the brain, the shorter the 
incubation period. The depth and severity of the bite 
wound also plays a role2. 
Once the virus reaches the brain it can cause variable 
clinical signs2. Virus is shed in the saliva simultaneously 
with the onset of clinical signs2. Signs vary between 
species, patients and even within the same patient as the 
disease progresses. They can include, but are not limited 
to: aggression, biting, changes in behaviour, salivation, jaw 
paralysis, ataxia, abnormal vocalisations, anorexia, 
paralysis, hypersensitivity to various stimuli, dumbness, 
dullness and lethargy. Infection ultimately ends in death, 
usually 10 days and 5 days after onset of symptoms in 
animals and humans, respectively2.
Regarding transmission, domestic dogs are of greatest 
concern to humans, due to their close relationship7. Dogs 
play a major role in KwaZulu-Natal (KZN), Mpumalanga 
(MP) and Limpopo (L). Other vectors and their geographic 
distribution include jackal (Limpopo and North West 
Province (NWP)), yellow mongoose (Free State (FS) and 
Gauteng (GP)) and the bat-eared fox (central to western 
South Africa)2. 

Rabies is a controlled animal disease in South Africa in 
terms of the Animal Diseases Act, 1984 (Act No 35 of 
1984), and the only way to curb the spread of the disease is 
through vaccination of dogs and cats. According to the Act 
“All dogs and cats in the Republic shall be immunised with 
an efficient remedy by an officer, veterinarian or authorised 
person at the age of three months followed by a second 
vaccination within 12 months, at least 30 days after the 
first vaccination and thereafter every three years. Dogs 
and cats younger than three months may be vaccinated 
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This micrograph depicts the histopathologic changes associated with 
rabies encephalitis prepared using an H&E stain. Note the perivascular 
cuffing due to the perivascular accumulation of inflammatory cell 
infiltrates, i.e. lymphocytes and polymorphonuclear leukocytes.

Domestic dogs are of greatest concern to humans, due to their close 
relationship.
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provided that they are again vaccinated at the age of three 
months, followed by a third vaccination within 12 months 
and thereafter every three years.”6

LATEST REPORTED FIGURES
Despite government’s efforts to control the spread of the 
disease, the Department of Agriculture, Forestry and 
Fisheries (DAFF) reported 288 positive canine cases in 
2012 - L: 7; MP: 35; NWP: 4; GP: 0; KZN: 209; FS: 18; 
Eastern Cape (ECP): 12; Western Cape (WCP): 1; 
Northern Cape (NCP): 0; Central government: 2. Only 7 
yellow mongooses were reported to have had rabies.

The National Institute for Communicable Diseases (NICD) 
reported 10 confirmed human cases in South Africa in 
2012 and 7 cases up to August 2013. The provincial 
distribution: L: 6; MP: 2;  NWP: 0; GP: 0; KZN: 5; FS: 3; 
ECP: 1; WCP: 0; NCP: 0. All of these cases can be seen as 
a failure of the ‘one health principle’. These figures are 
definitely an under-representation of the real rabies figures 
for human and animal cases, since not all families of 
human patients grant permission for autopsies and not all 
animals with possible rabies are reported to Veterinary 
Services. 

PROTOCOL FOR SUSPECT ANIMALS
Rabies should be suspected in any viral encephalitis case 
or in animals showing abnormal neurological signs2. Only 
fully rabies vaccinated people should work with the 
suspect animal and collect samples2. 

As legally required by Act No 35 of 1984, the local 
provincial state veterinarian (PSV) must be informed 
immediately of a suspect case). The PSV will advise the 
reporting veterinarian how to proceed with the case. This 
will vary between provinces and is subject to their 
respective operational plans and amenities. If the 
assistance of the private veterinarian is required in 
handling the suspect case, the following outline should 
assist the veterinarian. 

Usually the vaccination history and status of the animal 
must be established and should be considered with the 
event history and clinical signs, since several factors could 
influence the efficacy of the vaccine administered and 
immune response raised2. It should therefore be clear that 
risk assessment deciding on whether post-exposure 
prophylaxis should be given to an exposed human should 
not be based solely on the vaccination history of the dog.

If the dog is not vaccinated, or a vaccinated dog continues 
to show suspicious behaviour, the animal should be 
euthanised only on instruction of the PSV, preferably in a 
manner that does not destroy the brain2.

The whole head or animal may be sent to the provincial lab 
on ice if the lab is nearby. This method is the safest and 
poses the lowest risk of exposure. If the lab is too far away 
or the animal is too large, the brain can be removed and 
sent to the provincial laboratory in 50% glycero-saline2. 

Protective clothing (visor, gloves, overall, apron and 
gumboots) should be worn and the brain removed in a 
committed post mortem room or in the field. The minimum 
equipment comprises a knife, scissors, forceps, and meat 
saw2. The skin is separated on the mid-line and the head 
(and thus the brain) is sawed in half. The two halves of the 
brain should be removed cautiously2. To allow proper 
preservation in the glycero-saline, the halves are partially 
sectioned transversely every 1 cm. The whole brain should 
ideally be submitted2. Studies have shown that the virus 
does not distribute similarly or evenly throughout the brain 
in all species1,5, also that the hippocampus does not contain 
viral inclusions in all positive cases. If the whole brain 
cannot be submitted, the brainstem (especially the 
thalamus1,2,5) and cervical spinal cord should be submitted. 
The samples should be placed in leak-proof bottles, inside 
a plastic bag and then in a container with shredded paper 
that can absorb fluid that may leak from the bag. The 
bottles and container should be clearly marked “Suspected 
rabies”2. The remainder of the carcass should be burnt or 
buried in a plastic bag. The area where the brain was 
removed and the equipment used should be cleaned with 
an appropriate disinfectant2, such as F10 disinfectant  
(F10 Biocare).

The Rabies Unit at the ARC-Onderstepoort Veterinary 
Institute and Allerton Provincial Laboratory in 
Pietermaritzburg are the only DAFF-approved laboratories 
for diagnosing rabies2. The samples must be accompanied 
by the appropriate sample submission form obtainable 
from any PSV. The standard test performed at these 
laboratories is the fluorescent antibody test2. Other tests 
include cell culture and mouse inoculation2,8. Formalin 
inactivates the virus and thus cell culture and mouse 
inoculation cannot be performed3. It is therefore crucial 
that samples are submitted in 50% glycero-saline. 

The laboratory will report the results as soon as possible to 
the PVS, as well as copies to the Provincial and National 
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Directors. The PSV will report back to the reporting 
veterinarian, the Provincial Department of Health, the 
police2 and report the outbreak to the National Directorate 
of Animal Health.

All in-contact animals should be reported to the PSV. If the 
animal has been vaccinated by a registered veterinarian or 
authorised official prior to current exposure, 6 months 
quarantine in a SV-approved quarantine area after 
receiving booster vaccinations on day 0 and 3, is 
suggested2. If the animal was not vaccinated by a 
registered veterinarian or authorised official prior to 
current exposure, blood should be collected and antibody 
titres measured (at the owner’s expense). If the titre is 
below 0.5 IU/ml the animal is destroyed, as are 
unvaccinated animals, and tested for rabies. Animals with 
sufficient antibody levels can also be quarantined and 
receive the two booster vaccinations2. 

HUMAN CONTACTS
Any human with category 2 (nibbling or superficial 
scratches without bleeding) or category 3 exposure (licking 
of open skin or mucous membranes, or bite wounds or 
scratches that draw blood) from an animal suspected of 
having rabies should start the post-exposure prophylaxis 
(PEP) treatment as soon as possible. This is given on day 
0, 3, 7 and 14. Category 3 exposure patients also receive 
rabies immunoglobulin (RIG) if in supply or available at 
the relevant facility. The administration of RIG is not 
indicated beyond 7 days after the first vaccination. 
Immunocompromised patients must receive a 5th dose of 
vaccine on day 28 and RIG should be administered in 
category 2 and 3 exposures. Washing the wound 
thoroughly with soap and water immediately after exposure 
for at least 10 minutes assists with dilution of the virus. 
Additional treatments include antibiotics and tetanus 

vaccines2. The PEP can be discontinued prematurely if it is 
determined that the animal involved tested negative for 
rabies2. It is therefore vital that the number of humans 
involved (including veterinary personnel), their details, as 
well as the type of exposure of each, be recorded and 
reported to the PSV and laboratory. 

All high-risk people should receive pre-exposure 
prophylaxis. These include veterinarians, their personnel, 
laboratory personnel conducting rabies diagnostics and 
animal-welfare workers. The pre-exposure protocol 
includes vaccinations on day 0, 7 and 28, after 12 months 
and then three-yearly. If a vaccinated person is exposed to 
rabies virus they should be boosted on day 0 and 3 and 
NOT receive RIG2.

FURTHER INFORMATION
The majority of the information used in the article is from 
the Rabies Guide for the Medical, Veterinary and Allied 
Professions, second edition (2010). Please consult this 
guide for more detail. It is available from DAFF at the 
following link: 
http://www.nda.agric.za/vetweb/Pamphlets&Information/
Rabies/Rabies_Guide_2010_small.pdf. 
To locate your PSV, use the link: 
http://www.daff.gov.za/vetweb/Contacts/Contact%20
list%20Provincial%20Directors.htm. It is an interactive 
site that will guide you to your PSV or head office of 
provincial veterinary services.
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The only way to curb the spread of the disease is through vaccination of 
dogs and cats.
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Multiple-choice questions
 (Choose one answer)

QUESTION 1
1.  To whom should a private veterinarian report suspect 

rabies cases?
a.  The local provincial state veterinarian    
b.  The National directorate of veterinary services
c.  The Provincial directorate of veterinary services
d.  The police
e.  No one 

2.  What is the cut-off rabies antibody titre for 
animal euthanasia?

a.  0.2 IU/ml
b.  0.3 IU/ml
c.  0.5 IU/ml 
d.  0.8 IU/ml   
e.  1 IU/ml

3.  What is the ideal sample to submit for rabies 
testing?

a.  Thalamus
b.  Hippocampus
c.  Whole brain   
d.  Cervical spinal cord
e.  Half of brain

4.  What is the standard test for rabies diagnosis in 
South Africa?

a.  Immunoperoxidase
b.  Fluorescent antibody test   
c.  Cell culture
d.  Mouse inoculation
e.  Histopathology

5.  How many rabies-associated viruses occur in 
South Africa?

a.  0
b.  1
c.  2
d.  3 
e.  4

6.  Which statement is INCORRECT?
a.  Dogs should be vaccinated at three months 
b.  Dogs may not be vaccinated before three months old  

c.  Dogs should receive a booster not less than a month after 
first vaccination

d.  Dogs should not receive the first booster later than 12 
months 

e.  Vaccinated dogs should receive a booster at least once 
every three years 

7.  Which statement is CORRECT regarding 
human vaccinations?

a.  Post-exposure prophylaxis (PEP) should only commence 
once animal results are established as positive 

b.  PEP of previously vaccinated people occurs on day 0 and 
3 and includes rabies immunoglobulins 

c.  PEP of previously vaccinated people occurs on day 0 
and 3    

d.  PEP is not necessary in people who have been vaccinated 
in the past three years 

e.  PEP is the same for healthy and immunocompromised 
people 

8.  What should NOT be included in the sample 
submitted to the laboratory?

a.  50% glycero-saline
b.  Shredded paper
c.  Screw-top bottles
d.  Formalin  
e.  Plastic bag

9.  Which statement is the MOST APPROPRIATE 
regarding sample collection?

a.  Protective clothing: visor, gloves and apron
b.  Minimum equipment: knife, scissors, forceps, and meat 

saw   
c.  Brain can be removed at any location
d.  Remainder of carcass should be buried 
e.  After the brain is removed, the facility should be sprayed 

down with water 

10. How many confirmed positive human cases have  
been reported in South Africa since January 
2012?

a.  5
b.  7
c.  10
d.  17  
e.  29
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SAVC Accreditation Code: AC/1042/13. To answer  the questions visit www.sava.co.za and log into the members 
section. Click on CPD and log in.  VetCPD web system code: a41448 for this article.


