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SKIN LESIONS IN FREE-RANGING BLACK RHINOCEROSES 

(DICEROS BICORNIS) IN ZIMBABWE 

Nancy Kock, D.V.M., M.S., and Michael D. Kock, B. Vet. Med., M.P.V.M. 

Abstract: Thirty-three biopsies from skin lesions were taken from immobilized black rhinoceroses 

(Diceros bicornis) during capture and translocation in Zimbabwe. The lesions were ulcerated, exu 
dative and crusty and were consistently present in the skin of the ventral neck. Histologically, the 
ulcerative dermatitis was accompanied by epidermal adult filarial nematodes, intraepidermal ne 

crosis, and dermal granulomas and lymphohistiocytic nodules in some cases. 
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INTRODUCTION 

Skin lesions have been reported in the 

black rhinoceros (Diceros bicornis) in South 

Africa38 and Kenya710 and in captive black, 
white (Ceratotherium simum), and Indian 

rhinoceroses (Rhinoceros unicornis).4 In 

white rhinoceroses, the skin lesions were di 

rectly related to trauma sustained during 
transport.4 An exfoliative dermatitis de 

scribed in a captive Indian rhinoceros in 

1926 was associated with Pityrosporum rhi 

noserosum, and in one report, erosive skin 

lesions in captive black rhinoceroses were 

suspected to be viral.4 Early reports on skin 

lesions in black rhinoceroses from South 

Africa3 were attributed to general ability or 

glandular activity related to breeding; how 

ever, in later reports the lesions were as 

sociated with filarial nematodes.3 Parasites 

from similar lesions in Kenyan black rhi 
noceroses were identified as Stephanofilaria 
sp., later designated S. dinniki.1 

MATERIALS AND METHODS 

To lessen poaching threats from neigh 

boring Zambia, 56 black rhinoceroses were 

captured and translocated in 1988 by Zim 

babwe's Department of National Parks and 

Wildlife Management (DNPWM) from the 

Zambezi Valley to internal areas within 

Zimbabwe.5 This exercise allowed close in 

spection of 50 adults (>5 yr old) and ju 
veniles (6 mo-5 yr old), and six calves (<6 

mo old). Twenty-seven males and 29 fe 

males were examined. Two adult females 

moved in 1987 from the Zambezi Valley to 
the lowveld near Bulawayo and one adult 

male captured in the Zambezi Valley in 1989 
were also examined. Lesions were biopsied 
as logistics permitted. Thirty-three wedge 
shaped skin biopsies, measuring about 16 

mm on a side and 5-6 mm deep, were taken 

with #10 scalpel blades from 17 females and 
16 males while the rhinoceroses were im 

mobilized with mixtures of narcotics and 

tranquilizers.5 Specimens were immediately 
fixed in 10% phosphate-buffered formalin 

and later trimmed, embedded in paraffin, 
cut at 5 ixm, and stained with hematoxylin 
and eosin (H&E). Multiple sections from 
each lesion were examined by light micros 

copy. Selected specimens were stained with 
Ziehl Nielsen, periodic acid-Schiff (PAS), 
methenamine silver, and Twort bacterial 

stains.1 

RESULTS 

Fifty-one rhinoceroses (all but six calves 

and two young adults) had skin lesions that 

were consistently seen in the skin of the ven 

tral neck. Thirty-five animals had lesions 

limited to this region. Thirteen had lesions 

at one other site: seven had involvement of 

the ventral abdominal region, two of the 

forelegs, and one each of the pinna, lateral 
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Figure 1. Cutaneous ulcer from a black rhinoceros. Ulcer is covered by a thick layer of serocellular material 

with rete-ridge formation at the margins (arrows). H&E. 

thorax, axilla, and lateral stifle. Of two rhi 

noceroses with lesions at two sites other than 

the ventral neck, both had ventral abdom 

inal and lateral thoracic involvement. 

The lesions were circumscribed to rect 

angular and measured from 1 to 10 cm in 

diameter or from 2 to 10 cm wide and 4 to 

18 cm long, respectively. In rhinoceroses 

with multiple lesion sites, the ventral neck 

lesions were always the largest. The animals 

were categorized clinically as having either 

active or healing lesions. Lesions consid 

ered active were ulcerated, exudative, crusty, 
and erythematous and tended to be large 

(usually >5 cm wide). Lesions considered 

healing were smaller, often centrally ulcer 

ated, and surrounded by firm dry raised de 

pigmented skin. Thirty-three of the 51 af 

fected rhinoceroses (65%) had active lesions, 
and 18 (35%) had healing lesions. Both low 

veld rhinoceroses had typical neck lesions, 
and one animal (also with neck lesions) de 

veloped vesicles > 1 mo after capture. 
Of the 33 biopsies taken, six were from 

healing lesions (three from the ventral neck 

and three from the ventral abdomen) and 

26 were from active lesions (19 from the 

ventral neck, two from the forelegs, and one 

each from the lateral thorax, ventral ab 

domen, pinna, axilla, and lateral stifle). The 

remaining biopsy was from the rhinoceros 

with vesicles. On sectioning the biopsy from 

the lateral stifle, several 0.5 mm-diameter 

pale green caseous nodules were discovered. 

Histologically, ulcers or erosions were 

usually covered by thick serocellular layers 

containing large numbers of degenerating 

neutrophils and bacteria and extraneous de 

bris (Fig. 1). Acanthosis with rete-ridge for 

mation was usually present at the margins 
of the ulcers, with fibroplasia and mild su 

perficial dermal necrosis underneath. In 

traepidermal foci of necrosis and inflam 

mation (Fig. 2) were evident in 15 of the 

rhinoceroses with active lesions and two 

with healing lesions. Some of these intraepi 
dermal foci appeared to be micropustules. 

Parasites, characteristic of adult filarial 

nematodes, with body cavities and internal 

organs surrounded by cuticles, were seen in 

the epidermis of six rhinoceroses with ac 

tive lesions that were accompanied by min 

imal to moderate inflammation (Fig. 3). 

Epithelioid granulomas with giant cells 

and centrally located amorphous eosino 

philic material occurred in the dermis in 

five rhinoceroses with active and one with 

healing lesions (Fig. 4). Similar granulo 
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Figure 2. Another field from Figure 1 showing intraepidermal foci of necrosis and inflammation. H&E. 

matous inflammation was associated with 

degenerating filarial nematodes in the bi 

opsy from the lateral stifle (Fig. 5). Multi 

nucleated giant cells, often dermal and peri 

vascular, predominated in the biopsy from 

the rhinoceros with vesicles. Dermal nod 

ules, composed of lymphocytes and histi 

ocytes, occurred in 10 rhinoceroses with ac 

tive lesions and in two with healing lesions 

(Fig. 6). All lesions had various degrees of 

dermatitis with diffuse infiltrations of neu 

trophils and eosinophils or with perivas 
cular lymphocytes, plasma cells, and histio 

cytes. Nine of the biopsies with granulomas 
and nodular inflammatory aggregates 
stained with PAS, methenamine silver, Ziehl 

Nielsen, and Twort stains were negative for 

any etiological agents. 

Figure 3. Intraepidermal adult male filarial nematode associated with superficial inflammation from a black 

rhinoceros. The darkly staining structures within the cuticle are the testis (right) and intestine. H&E. 
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Figure 4. Dermal granuloma from a black rhinoceros. Note amorphous material surrounded by mixed-type 

inflammatory cells, including multinucleated giant cells. H&E. 

reflects body defense to persistent foreign 
material and is not specifically diagnos 

tic.611 Lymphoid follicular proliferation 

likely occurs in situations where persistent 

antigenic stimulation is encountered, again 
a nonspecific diagnostic finding. All of these 

changes in the rhinoceros skin lesions attest 
to the chronicity of the inflammation but 

DISCUSSION 

Acanthosis, rete-ridge formation, and al 

terations in pigmentation commonly ac 

company chronic inflammatory conditions 

of the skin but are not particularly useful 

diagnostically, merely reflecting chronic 

dermatitis.11 Likewise, granulomatous in 

flammation, when agents are not present, 

Figure 5. Degenerating female filarial nematode with giant cells at the margins in the dermis of a black 

rhinoceros. H&E. 
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Figure 6. Dermal lymphohistiocytic nodules from a black rhinoceros. H&E. 

do not suggest specific causes. Intraepider 
mal necrosis can be the result of viral and 

immune-mediated diseases as well as an as 

pect of any dermatitis in which intracellular 
or intercellular edema is featured.11 In the 

rhinoceros, this lesion is likely a result of 

edema, given the lack of additional char 

acteristic changes. 
Previous reports on the macroscopic 

changes attributed to active cutaneous fil 

ariasis in the black rhinoceros describe foci 

of exfoliation, crusting, pustules, ulcers, and 

hemorrhage surrounded by depigmented 
scarred areas, often with attached larval, 

nymphal, and adult ticks.3,7'810 The gross le 

sions in Zimbabwean rhinoceroses de 

scribed in this study are morphologically 

comparable but more localized than those 

reported in South African black rhinocer 

oses. In addition, the distribution of the le 

sions in South African rhinoceroses changed 
with age, with involvement of the withers 

and lateral neck in young animals, and pro 

gressed ventrally and laterally with matu 

rity.3 Regardless of age, affected Zimbabwe 

an rhinoceroses consistently had lesions in 

the ventral neck region; only calves and two 

juveniles had no lesions at all. Seasonal 

variation of lesion intensity was reported in 

South African black rhinoceroses, with dor 

mant winter lesions becoming florid during 
the summer.8 Pruritus and excoriation 

probably contribute to the exacerbations. 

Some workers have not observed any sig 
nificant seasonal variation in skin lesions.3 

All but three of the Zimbabwean rhinoc 
eroses were examined in the winter, and 

although most had clearly active lesions, 

many predominantly healing lesions also 

had ulcerated foci. 

Several parasites of the genus Stephanofil 
aria are responsible for dermatitis in cattle, 

goats, and Asian buffalo,9 and preferred 

feeding sites of parasite insect vectors cor 

respond to typical distribution patterns of 

lesions. Transmitting insects harbor the 

parasite forms that develop into the infec 

tive third-stage larvae, which are deposited 
into the skin when the insect feeds. The mi 

crofilariae develop in the definitive hosts 

and are ingested by the vectors during feed 

ing, thus allowing the cycle to continue.2 

Poor body condition and heavy rainfall are 

thought to predispose to the development 
or recrudescence of lesions; dormancy of 

lesions often coincides with dry cool sea 

sons.9 The primary lesions in the rhinoc 
eroses in this study were likely caused by 
vector-transmitted filarial parasites, as seen 

in Kenya and South Africa,710 given the 
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presence of adult filarial nematodes in some 

of the biopsies along with the associated 

eosinophil infiltration. It is unusual, how 

ever, that microfilariae and larval forms were 

never seen in the Zimbabwean animals, al 

though this situation may reflect seasonal 

variation. The differences in distribution in 

the lesions in Zimbabwean rhinoceroses 

compared with those in other African coun 

tries may suggest a different vector. The ac 

tive appearance of many of the lesions is 

likely the result of pruritus and excoriation. 
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