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Red Cell Metabolism in the Black Rhinoceros: 
Relevance to Haemolytic Disease 

B.Weber. D.Paglia2 and E.H.Harlevl, 
'Departmenr of Chemical Pathology, University of Cape Town, South Africa, and 

2Dept of Pathology and Laboratory Metlicine. UCLA, USA 

Captive black rhinoceros populations in the USA have been afflicted with a se\.ere 
haemolytic ani~cmia syndrome, together with a leukoencephalopathy and other disorders 
suggestive of 11 frcc radical pathologic basis, allcl this I~as beell the subject of intcnsivc 
metabolic investigation for some ycars in our laboratories. The black rhinoceros (Dicercl.~ 
bicorrlis) shows a number of striking differences in its normal red cell biochemistry 
compared with humans: enzyme levels are often grossly different, ATP levels are 1150th 
that of humans, and they contain very high levels of free tyrosine in their red cells (but not 
in plasma). On exposure to oxidative stress some tyrosine is converted transitorily to 
dityrosine. a suhsrance never prrviously described in free form in cells, with nn invcrsc 
relationship to glutathione levels. Human red blood cells incubated under the sarile 
conditions show no sign of dityrosine production. 

Tyrosine is known to be a substrate for oxidative reactions, and has been implicated 
in contributing to defence against oxidative damage in seminal plasma. Experiments will 
be described which suggest that thar ~yrosine, together with some purine merabolites, are 
ilcting as an additional defence mechanism againsr reactive oxygen intermediates in rcd 
cells with marginit1 protective mechanisms. Oxygen radical absorbance (ORAC) assays, 
together with red cell tyrosine and purinc levels, are currently being compared between in 
situ rhinoceroses in South Africa and captive (ex situ) individuals in Europe and the USA.. 
The integration of these in vitro and in vivo analyses should reveal insights and mechanisms 
exploitable for the developnlent of preventative or therapeutic measures iigainst haemolytic 
~und other frcc r:ltlic:ll induced disorders in thesc populations. 
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