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Results 
 

 

 

 

 Cheetahs who have spent more time in 

captivity have an increased risk of FPE. 

 Cheetahs with FPE show signs of renal 

distress, with increased protein-to-

creatinine level in the urine  

 Cheetahs with FPE show signs of 

immune dysregulation, with  increased 

neutrophil to lymphocyte ratios. 

 Increase in FPE severity is not 

correlated with increase in temperature, 

indicating a lack of systemic infection 

even in the later stages of the disease.  

 

Analysis of Focal Palatine Erosion  

in Captive and Wild Namibian Cheetahs 

Creatinine should be filtered 

by the kidneys, but it’s not 

• Proteinuria, the clinical term 

for an increased protein to 

creatinine ratio, can be 

caused by a number of 

things.  

• It’s common in autoimmune 

disease because of the 

possibility for circulating 

antibodies to damage the 

glomerular membrane. 

(Vaden, 2005).  

Protein to creatinine ratio in the 

urine plotted against total FPE 

score 

Nuetrophil to Lymphocyte count ratio and 

total FPE score  

Introduction 
 

Cheetahs are one of the most genetically and 

environmentally threatened animals in the world – 

a 1986 study found cheetahs to be monomorphic 

at all MHC loci (O’brien). This project focuses on 

a particular challenge for cheetah conservation, 

the disease Focal Palatine Erosion (FPE.) 

Two major factors relating to life in captivity, 

inbreeding and processed diet, are thought to 

contribute to the development of FPE; 

unfortunately, research has stalled in determining 

which has a precipitating role in disease 

development.  Using data collected from captive 

and wild cheetahs at the Cheetah Conservation 

Fund, I sought to identify whether there may be 

causes of FPE besides those commonly 

identified in the literature.  

Methods 
 

The biomedical data that were used to carry out this analysis 

was obtained from the Cheetah Conservation Fund in the 

summer of 2012. The samples were collected from both captive 

and wild individuals in the region of the cheetah Conservation 

Fund research station outside of Windhoek, Namibia over the 

course of 20 years.  

 

The data analysis conducted consisted of Wilcoxon signed rank 

tests carried out on individuals who were separated by the 

severity of their oral lesions. This method made use of the 

existing FPE classification scheme adapted from Marker and 

Dickman (2004), which assigns numerical values to animals 

suffering from FPE based on the diseases’ progression.  

 

The two datasets were analyzed using rank tests because of the 

relative ambiguity of the data, which seemed to necessitate 

nonparametric statistics. In many zoo and animal studies the 

statistical methods show incorrect pooling, inappropriate use of 

parametric statistics, small sample sizes, and general lack of 

statistical rigor; the present study sought to avoid common 

problems in existing literature.  

Suggestions for further research and 

FPE treatment 
 
 Helminthic therapy has been used to assuage autoimmune 

disease severity in NOD mice as well as human multiple 

sclerosis patients, and would possibly help cheetahs suffering 

from FPE. This is a question worth investigating.  

 

 Steroid administration would reduce local inflammation and 

possibly modify systemic response, reducing FPE severity 

 

 Blunting of the lower molars to reduce epitope spreading would 

halt the feedback loop of tissue destruction and inflammation. 
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• Cheetahs are 

resistant to 

endogenous IL-2, 

which is a key 

regulatory signaling 

molecule acting on 

lymphocytes.  

• In human patients, 

increased NLCR 

correlates to increased 

disease severity in 

Crohns, Ulcerative 

colitis (Celikbilek et al, 

2013), cancer (Azab, 

2011) and autoimmune 

myocarditis (Ommen, 

1998). 

FPE likely has autoimmune component.  

 
FPE is more severe in animals who have spent more 

time in captivity. This result is consistent with what 

would be predicted by the hygiene hypothesis, which 

asserts that there is a fundamental relationship between 

exposure to pathogens – specifically parasites – and the 

potential for developing autoimmune disease. 

Considering that animals in captivity exist in a world 

devoid of the microflora of their natural habitats, it is 

reasonable to assume they are at some risk for immune 

pathology under the hygiene hypothesis.  
 

Cheetahs with more severe FPE show signs of kidney 

damage, reflected in increased protein to creatinine ratio 

(PCR.) In felines, values of over 300 mg/L correspond to 

renal distress and clinical presentation of 

nephropathology (Mardell, 2009). Increased PCR is a 

common in individuals suffering from autoimmune 

diseases such as Lupus SLE or Amyloidosis in which 

antibodies case damage to the glomerular basement 

membrane.  
 

Cheetahs with increased FPE severity consistently 

have higher neutrophil to lymphocyte count ratios 

(NLCR), a sign of autoimmune pathology. NLCR 

combines two measurements of immune function into 

one; neutrophils are responsible both for initial innate 

reaction to a threat and for lasting inflammation, while 

lymphocytes reflect  the state of the regulatory 

mechanisms at work during an immune response. Miller 

and Worley (1992) found that cheetah cells were resistant 

in vivo to the effects of endogenous Interleukin-2 (IL-2.) 

IL-2 acts directly on lymphocytes, and is a vital part of 

their ability discriminate “self” from “non-self” tissues 

(Thornton et al, 2004). IL-2 is also crucial in the 

development of regulatory T cells which prevent the 

immune system from overreacting.  
 

The increase in NLCR seen in animals suffering from 

severe FPE likely has some relationship to the 

species’ inability to respond to IL-2; the cheetahs 

peculiar immune system is already primed for the 

development of autoimmune disease.  

Conclusion 
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