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Extended Abstract
It has been suspected that the fatty acid (FA) status of captive black rhinoceroses (Diceros
bicornis) differs drastically from their free-ranging conspecifics, due to the difference in FA
pattern between the natural forage and the captive diet. Natural forage of black rhinoceros,
and temperate browse, contains a n-6/n-3 FA ratio (expressed as % of total FA) of 0.1-0.3.2,4
In contrast, zoo diets, assuming a hay:concentrate ratio of 61:28, have a n-6/n-3 ratio of 1.2.4
Therefore, significant differences in FA body composition between free-ranging and captive
black rhinoceroses can be suspected.
As an increased n-6/n-3 ratio has been reported to be associated with alterations of the
immune status, inflammatory response, skin health and reproductive potential, amongst other
physiological reactions,8 such a potential difference is of concern in the black rhinoceros,
particularly in regards to a common skin problem in this species, necrolytic dermatitis.6
In order to investigate this difference, the fatty acid (FA) pattern of plasma/serum
triglycerides (TG), phospholipids (PL) and cholesterol esters (CE) of captive and free-ranging
black rhinoceroses (Diceros bicornis) were analysed using standard methods.3 Free-ranging
animals (n=28) from four different regions were sampled. Captive animals in this
investigation included specimens from North American (n=13) and three different European
facilities (n=6). The European animals were tested on 1-4 different diets, resulting in a total
of 15 blood samples. In these animals, a consistent diet was fed 3 months prior to blood
sampling, and within one week of blood sampling, intake of all diet items was quantified
during a one-week intake study. All diet items were sampled and dried at 103°C to constant
weight to determine dry matter (DM) content. All further descriptions of these diets are on a
DM basis.
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Regardless of differences between the free-ranging animals from different regions,
differences between captive and free-ranging animals were relatively uniform: captive
animals had higher overall PUFA proportions, and a higher unsaturation index. These
findings were due to proportions of linoleic acid (LA, 18:2n-6) that were drastically increased
as compared to free-ranging animals. In contrast, levels of linolenic acid (ALA, 18:3n-3)
were consistently lower on conventional zoo diets. n6/n3 ratios for TG, PL and CE were 1.6,
10 and 8 in free-ranging animals, respectively, as compared to 4.1-16.3, 16-148 and 40-277
in captive animals. There was a distinct correlation between the proportion of grain-based
products (commercial concentrates, plain grains, and bread) in the diets of the European
animals and the measured levels of LA. One animal from a facility with a very low
proportion of grain products in the diet nevertheless had high LA readings, most probably
due to the use of sunflower oil that represented 2 % of its diet. One animal that could not
process hay due to an oral abscess and therefore received a high proportion of green meal
pellets5 had increased ALA contents after the introduction of the new diet item.
These results allow conclusions on the suitability of diets fed in captivity: the black
rhinoceros is prone to several uncommon diseases that have been suspected to be linked to
oxidative damage, possibly due to the disposition of this species to excessive iron storage.7
An unnatural diet loaded with unsaturated FA (which are a prime target for oxidants) would
exacerbate this problem. Additionally, n-6 FA are known as precursors of pro-inflammatory
mediators, and their overrepresentation could therefore exacerbate any inflammatory
processes. Thus, from the point of view of the FA status, the current practice of using grainbased feeds as major ingredients in captive rhinoceros diets should be discouraged. Diet items
containing ALA (a precursor of anti-inflammatory mediators) such as fresh grass, fresh
browse, and the respective silages should be included at higher levels in diets for captive
black rhinoceroses. Linseed products have been shown to be effective in increasing ALA
status of captive specimens.9 Forage meals, either pelleted as such or as major ingredients in
formulated pelleted feeds, although a good source of ALA and linked with high levels of
ALA in one animal of this study, must be chosen with care and may not be suitable for black
rhinoceroses as these products may contain particularly high levels of iron.1,5
References
1. Clauss, M. 2003. Tannins in the nutrition of wild animals: a review. In: Fidgett, A., Clauss,
M., Ganslosser, U., Hatt, J.-M. and Nijboer, J. (eds.). Zoo animal nutrition, Vol. II. Filander
Verlag, Fürth, Germany. Pp. 53-89.
2. Ghebremeskel, K., G. Williams, R. A. Brett, R. Burek and L. S. Harbige. 1991. Nutrient
composition of plants most favoured by black rhinoceros (Diceros bicornis) in the wild.
Comp. Biochem. Physiol. A 98: 529-534.
3. Ghebremeskel, K., M. Leighfield, A. Leaf, K. Costeloe and M. A. Crawford. 1995. Fatty
acid composition of plasma and red cell phospholipids of preterm babies fed on breast milk
and formulae. Eur. J. Pediatr. 154: 46-52.
4. Grant, J. B., D. L. Brown and E. S. Dierenfeld. 2002. Essential fatty acid profiles differ
across diets and browse of black rhinoceros. J. Wildl. Dis. 38: 132-142.

3

5. Hatt, J.-M., C. Wenker, J. Castell and M. Clauss. 2004. Dietary and veterinary
management of a lingual abscess in a geriatric captive black rhino (Diceros bicornis) with
iron storage disease. Proc. EAZWV 5: 339-340.
6. Munson, L., J. W. Koehler, J. E. Wilkinson and R. E. Miller. 1998. Vesicular and
ulcerative dermatopathy resembling superficial necrolytic dermatitis in captive black
rhinoceroses (Diceros bicornis). Vet. Pathol. 35: 31-42.
7. Paglia, D. E. and P. Dennis. 1999. Role of chronic iron overload in multiple disorders of
captive black rhinoceroses (Diceros bicornis). Proc. AAZV, pp. 163-171.
8. Simopoulos, A. P. 1991. Omega-3 fatty acids in health and disease and growth and
development. Am. J. Clin. Nutr. 54: 4398-463.
9. Suedmeyer, W. K. and E. S. Dierenfeld. 1998. Clinical experience with fatty acid
supplementation in a group of black rhinoceros (Diceros bicornis). Proc. AAZV, pp. 113115.

