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LACK OF ANTIBODIES TO CORONAVIRUSES IN A CAPTIVE CHEETAH 
(ACINONYX JUBATUS) POPULATION 

JENNIFER A SPENCER * 
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ABSTRACT 

• Cheetahs (Acinonyx jubatus) (n ""40) were tested by means of an immu­
nofluorescent test (1FT) for the presence of antibodies to the feline cor­
ODavtl'US group. All cheetahs tested negatively and this was funher con­
flf1'!l~ by virus serum neutralisation. 
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Feline infectious peritonitis (FIP) is a in captive cheetah popUlations. It is im­
sporadic, highly lethal coronaviral disease portant to monitor the immune status of 
of Felidae10. Recent sero-epidemiological the cheetah, as well as to be in a position 
surveys have demonstrated that infection to certify a group of cheetahs free of cor­
with feline coronaviruses is prevalent in onaviral infection, as this may have im-
20 to 30% of domestic cats in the general portant management implications. For 
population worldwide, and in multi-cat this purpose, a rapid serological test was 
households, this rate may even be as high developed for the detection of antibodies 
as 100%10. The disease has been recognis- to the coronaviruses in cheetahs kept at 
ed in Europe, North America, Australia, the De Wildt Cheetah Breeding Centre of 
Japan and South Africa. The natural host the National Zoological Gardens of South 
range of FIP virus (FIPV) includes do- Africa at De Wildt. 
mestic and non-domestic felids such as' Forty cheetahs which were housed in 
cheetah (Acinonyx jubatus), lion (Panthera '. small groups in wire enclosures were in­
/eo), serval (Felis serval), caracal (Felis vestigated. They were separated from 
caracal) and leopard (Panthera pardus)1 2 3 other species at the Centre by these 
B 9. fences, but the camps were accessible to 

The relatively low numbers of cheetah feral cats. The age range of the cheetahs 
in the wildS has led to the establishment varied from a few months to 14 years. 
of various captive breeding programmes There has not been any evidence of 
where the animals may come into contact clinical FIP in this group to date. 
with feral cats. This, as well as the fact 'Two samples of 10 ml of blood were 
that cheetahs have been proposed to lack drawn into plain tubes from the medial 
genetic variability, make them highly saphenous vein, one month apart, from 
susceptible to infectious diseases6 • each cheetah during 1989 (total of 80 
Subclinical coronavirus infection4 as well samples). The blood samples were then 
as epidemics of Flp3 B have been reported centrifuged and the serum drawn off and 
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frozen until tested. 
An indirect 1FT, using foetal cat whole 

foetus (FCWF) cells (obtained from Dr 
Pedersen, DC, Davis, in 1984), infected 
with a field isolate of FIP virus (strain 
CAC 230 obtained from Wellcome 
Research Laboratories, Kent, England), 
fixed onto multi-well test slides, was used 

to detect the presence of antibodies in the 
serum samples of the cheetahs. 
Monolayers of virus-infected cells were 
harvested by trypsinisation when about 
40% of the cells showed cytopathic 
changes. The cells were washed 3 times 
with phosphate-butTered saline (PBS), 
mixed with equal amounts of uninfected 
cells and air dried onto the slides (3 x 103 
cells per well). The slides were fixed in 
chilled acetone for 10 min, dried and 
stored at -20°C until used. The cells were 
covered with 20 ).tl volumes of a 1: 10 dilu­
tion of either test serum or positive con­
trol. The positive control consisted of 
peritoneal fluid and serum obtained from 
a clinical case, and having a fluorescent 
response of 3 + at 1 :400 dilution. The 
slides were incubated for one hour at 
37°C in a humid chamber and subse­
q~ent1y washed 3 times in PBS and once 
in distilled water. After air-drying, 20 ILl 
volumes of a 1 :50 dilution of fluorescein 
isothiocyanate (FITC) labelled rabbit 
anti-cat IgG (Zymed laboratories, San 
Francisco, CA) were applied to the cells. 
The slides were incubated, washed and 
dried as before and mounted in butTered 
glycerol (pH 7,8). The cells were ex­
amined for specific readvity using a fluo­
rescence microscope. 

FCWF cells (0,2 ml) were seeded in 96 
well microtitre plates. When the cells 
were confluent, the medium was remov­
ed and replaced with 0,1 ml fresh 
medium, 50 ILl of virus and 50 j.ll of a 1:5 
dilution of test serum or positive control. 
The virus was seeded in 6 dilutions: 10-2 
to 10-7• The plates were examined daily 
for cytopathic effect (CPE). 

None of the 80 samples tested showed 
specific reactivity when examined with 
the fluorescence microscope. The 
positive control, on the other hand, show­
ed strong fluorescence when examined at 
the same dilution. This absence of 
specific fluorescence, indicated a lack of 
antibodies to the feline coronaviruses, in­
cluding FIP, in this cheetah group. This 
was further confirmed by virus 
neutralisation, as, by Day 1 there was a 
4+ CPE in all the samples, showing a 
lack of antibodies in the sera. 

Reports of FIP disease in cheetahs have 
been scarce and clinical outbreaks have 
rarely been reponed. Colly2 reported a 
loss of 2 adult cheetahs on their intro-
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duction to the Johannesburg zoo. Ever­
mann et a1.,3 and Pfeifer6 reported on an 
outbreak in Oregon in which serious 
losses occurred. However, the presence of 
coronavirus antibodies with no clinical 
FIP disease, was reported in a group of 
wild-caught cheetahs by Horzinek & 
Osterhaus!. 

largely dependent on the state .of the ceU 
mediated immunity (CMI) of the animal. 

Diagnosticians, Annual Proceedings: 365·382 
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Book review/Boekresensie 

ATLAS OF DIAGNOSTIC RADIOLOGY OF 
EXOTIC PETS 

K GABRISCH, F GRIMM, E ISENBUEGEL, P KOBUK, J PAUL-MURPHY, 
C P OSWALD, G A RUEBEL, B J SCHILDER, P WOLVEKAMP 

1st Edn. Schluetersche Wolfe, Hannover and W.B. Saunders, Philadelphia. 1991, pp 
224, 328 radiographs and 51 line drawings. ISBN (0-7234-1642-7). 

The editors of the atlas selected a representative international team of clinicians and 
radiologists, specialists on diseases and breeding of exotic and domestic pet animals. The 
objective of the volume was to fiU the gap in knowledge on radiological interpretation of a 
large variety of smaU to medium-sized mammals, birds, reptiles and amphibians. The 
book is primarily destined to meet the needs of veterinary practitioners. 

A short, weU structured chapter describes radiographic techniques relevant to each 
group of animals. Methods of physical and chemical restraint are briefly described, as 
well as the standard radiographic positioning. 

Normal anatomy is demonstrated on several radiographs in each species. The accompa­
nying texts depict the unique anatomic features of single species of their groups, such as 
the os penis or the intra-abdominal position of the testicles in the male guinea pig. These 
data are interesting from the point of view of the comparative anatomy and indispensable 
for the proper radiologic interpretation of radiographs. 

The following chapter covers abnormalities. As in the previous section, descriptions of 
the excellent radiographs are concise and accurate. Line drawings are used effectively to 
augment some radiographs by outlining important landmarks. Some abnormalities are in­
dicated on radiographs with the help of arrow markers. Only certain diseases/abnor­
malities are presented. However, the selection is sufficiently representative to cover the 
more common conditions. 

The book is well laid out and easy to read. It indicates the diagnostic value of radiology 
in exotic and domestic pets, for conditions in which the clinical and many paraclinical 
methods of investigation could be risky to the patient and non-rewarding for the clinician. 
The atlas can be recommended to veterinary practitioners dealing with these particular 
species and for veterinarians in zoological gardens as well as to animal rescue and 
breeding centres. Research workers in the laboratory animal sciences, comparative 
anatomy and physiology will also find this atlas highly interesting. 

J. Still 
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