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HEMOSIDEROSIS IN THE BLACK RHINOCEROS 

{DICEROS BICORNIS): A COMPARISON OF 
FREE-RANGING AND RECENTLY CAPTURED WITH 
TRANSLOCATED AND CAPTIVE ANIMALS 

Nancy Kock, D.V.M., M.S., Chris Foggin, B.V.Sc, Ph.D., Michael D. Kock, B.Vet.Med., M.P.V.M., 
and Richard Kock, M.A., Vet.M.B. 

Abstract: Postmortem material from three zoo-exhibited, 18 translocated, one free-ranging, and 
six recently caught black rhinoceroses {Diceros bicornis) was examined for the presence of generalized 
hemosiderin deposition as a possible indicator of prior hemolysis. All zoo-exhibited and 72% of 
the translocated rhinoceroses had generalized hemosiderosis. None of the recently caught or free 

ranging rhinoceroses studied had this lesion. Several processes can result in hemosiderosis, and its 
presence in the captive and translocated animals may not necessarily indicate a hemolytic process; 
however, the absence of hemosiderosis in free-ranging and recently caught animals suggests that a 

hemolytic syndrome previously reported in captive black rhinoceroses does not occur under natural 
conditions. 
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INTRODUCTION 

Since 1986, approximately 300 black rhi 
noceroses {Diceros bicornis) have been 

translocated by the Department of National 

Parks and Wildlife Management PNPWLM) 
from the Zambian border of Zimbabwe to 

locations within Zimbabwe to decrease 

poaching activities.31213 In the 1970's, there 
were more than 65,000 wild rhinoceroses 

in Africa, but fewer than 4,000 can be found 

in the wild at the present;7 about 1,000 roam 

free in Zimbabwe.25 An idiopathic hemo 

lytic anemia syndrome has been reported in 

captive black rhinoceroses,5'816-20 with he 

mosiderosis a predicted feature.22 The pur 

pose of this study was to examine multiple 
tissues from Zimbabwean black rhinocer 

oses for hemosiderin deposition as a pos 

sible indicator of this syndrome in wild and 

relocated rhinoceroses. 

METHODS AND MATERIALS 

Formalin-fixed and paraffin-embedded 
tissues from three captive black rhinocer 
oses from Whipsnade Zoological Gardens, 

U.K., and from one free-ranging, six re 

cently captured, and 18 translocated rhi 

noceroses from Zimbabwe were processed 

routinely for histologie examination. Tissue 

sampling was not always uniform or com 

plete. Spleen, liver, kidney, heart, lymph 

node, and lung were examined in most an 

imals, and gastrointestinal tract, adrenal and 

thyroid glands, and brain in some. All tis 
sues were stained with hematoxylin and eo 

sin (H&E) and Perl's iron stains1 and ex 

amined for the presence of hemosiderin. 

Two animals that died shortly after capture 
were quite old; one was >25 yr old and the 

other was considered aged, based on den 

tition (R. du Toit, pers. comm.). The amount 

of splenic hemosiderin in these two animals 

and in the one found dead in the wild was 

considered as normal background for the 

species. Hemosiderin deposition in the oth 
er animals was subjectively judged as nor 

mal or excessive based on these reference 
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Table 1. 

noceroses. 
Incidence of hemosiderosis in free-ranging, recently caught, translocated, and captive black rhi 

Hemosiderosis 

ID no. Category3 Age Sexb Timec Spleen Other tissues0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21h 

22 

23 

24 

25 

26 

27 

28 

F 

R 

R 

R 

R 

R 

R 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

C 

C 

C 

Adult 

Aged 
6 yr 
25 yr 
Calf 
Calf 
16 mo 

2yr 
Adult 

16 mo 

U 

Adult 
Fetus 

3yr 
Fetus 

Adult 
Adult 

1 wk 
Adult 
Adult 
Adult 
6 yr 

Adult 
Juv 

3yr 
3yr 
6 yr 
8yr 

U 

F 

F 

M 

F 

F 

F 

M 

F 

F 

U 

F 

U 

M 

U 

F 

M 

M 

F 

M 

F 

F 

M 

M 

F 

F 

M 

M 

0 

1 day 
1 wk 
1 wk 
1 wk 
1 wk 

2wk 
4 wk 
5wk 
6 wk 
6 wk 
6 wk 
6 wkf 

6 wk 
6 wkf 

6 wk 
4 mo 

4 mog 

5 mo 

8 mo 

lyr 

lyr 

2yr 

2yr 
2yr 

3yr 
6 yr1 

8yr 

NAe 

+ 

+ 

NA 

+ 

+ 

+ 

NA 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

L, I 

L 

L 

L 

L, Lu 

L, Lu, I 

L, Lu 

L, I 

L, Ly 

L, Lu, Ly, K, A 

L, Ly, I 

L, I 

L, Lu, K, I, A 

a F = free ranging; R = 
recently captured; T = 

translocated; C = 
captive. 

b U = 
unknown; F = 

female; M = maie. 
c Time between capture and death. 
d A = adrenal gland; I = 

intestine; K = 
kidney; L = 

liver; Lu = 
lung; Ly 

= 
lymph node. 

e 
Spleen not available for examination. 

f Time between capture of dam and abortion. 
8 Time between capture of dam and death of neonate. 

hDam of animal 18. 
1 Time in captivity. 

animals. The presence of hemosiderin in 

other tissues was scored either positive or 

negative. 
Animals considered "recently caught" 

died within 2 wk after capture; those con 

sidered "translocated" died from 2 wk to 

about 2 yr after capture. Animals that died 

within 2 wk of capture were still in con 

finement at the capture site, awaiting trans 

location. Those that died after 2 wk were 

either confined in pens at the translocation 

sites or had been released into the new hab 
itats. 

RESULTS 

The data are summarized in Table 1. The 
one free-ranging and all of the recently 

caught animals had scanty splenic hemo 

siderin and none in other tissues. The three 

zoo-exhibited and 14 of 18 (72%) translo 

cated animals had relatively more splenic 
hemosiderin (Fig. 1) and often had depo 
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Figure 1. Section of spleen of a translocated black rhinoceros with hemosiderosis. The hemosiderin stains 

darkly and is scattered throughout in the spleen. Perl's iron stain. 

sition in other tissues. After the spleen, the 

liver (Fig. 2) was the next most commonly 
affected site, and deposition was diffusely 
distributed. Variable hemosiderin deposi 

tion, often apparently extracellular or with 
in tissue macrophages, in lung, intestine, 

kidney, lymph nodes, and adrenal glands 
occurred in animals translocated for longer 
periods. 

In only one of the translocated rhinoc 
eroses was the cause of death possibly as 

sociated with overt hemolysis. This animal 
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had been translocated about 2 yr before and 

passed dark reddish-brown urine prior to 

death. Causes of death in other animals in 

cluded trauma, aspiration pneumonia, bac 

terial infections,15 emaciation, dehydration, 
and cardiac tamponade due to coronary ar 

tery aneurysm rupture.14 Poor body condi 

tion and atrophy of lymphoid tissue were 

frequently seen in animals with generalized 
hemosiderosis. 

DISCUSSION 

The spleen normally degrades senescent 

red blood cells, storing ferritin in splenic 

macrophages.2324 If ferritin deposition be 

comes excessive or prolonged, the ferritin 

forms aggregates of insoluble hemosiderin 

complexes.1011'22-24 Small amounts of he 

mosiderin in the spleen, therefore, is ex 

pected and tends to increase with age. When 

hemosiderin storage becomes excessive in 

the spleen or when found in other organs, 

the condition is called hemosiderosis. He 

mosiderin can be seen with routine H&E 

stains but is emphasized with Perl's iron 

stain.10 Hemosiderosis is usually the result 

of hemolysis, although increased intestinal 

iron absorption and decreased reuse of iron 

may also produce this lesion.23 Increased 

iron absorption is uncommon in most an 

imal species,11 and conditions under which 

iron reutilization is decreased (copper de 

ficiency, cachexia, aplastic anemia, uremia) 
are usually associated with other signs and 

lesions in addition to the hemosiderosis.23 

None of the animals with hemosiderosis had 

tissue pallor or renal disease, and although 

poor body condition frequently accompa 
nied hemosiderosis in the black rhinocer 

oses in this study, evidence of true cachexia 

(emaciation, serous atrophy of fat) was not 

observed. 

None of the animals that died within 2 

wk of capture had splenic hemosiderin that 

qualitatively exceeded the amount in the 

reference animals, and hemosiderosis did 

not occur in extrasplenic sites, indicating 
that underlying mechanisms for generalized 

hemosiderosis apparently do not occur in 

free-ranging animals. If hemolysis underlies 

the hemosiderosis, as expected in the id 

iopathic hemolytic syndrome of captive 
black rhinoceroses, a hemolytic syndrome 

probably does not occur under natural con 

ditions but may develop after capture and 

translocation. All three animals from 

Whipsnade Zoological Gardens experi 
enced episodic hemolysis and eventually 
died of acute anemia following a terminal 

bout of extensive hemolysis. Possible causes 

of the hemolytic syndrome in captive black 

rhinoceroses include leptospirosis,8 red 

blood cell parasitism,246 red blood cell fra 

gility,21 red blood cell enzyme abnormali 

ties,20 immunologie mechanisms,5 and poor 
nutrition.1619 

Hemosiderosis in the aborted fetus and 

neonate (animals 15 and 18) suggests the 

occurrence of an underlying pathologic pro 
cess in utero or placental crossing of iron 

pigments from an affected dam. The lym 

phoid atrophy frequently seen in translo 

cated animals is a possible indicator of 

chronic stress, which may have predisposed 
affected animals to infectious diseases9 and 

hemolysis. Latent infections with leptospi 
rosis or hematozoa may be triggered with 

stress in translocated animals. 

Of the four translocated animals without 

hemosiderosis, two died on the same ranch, 
one 6 wk and the other 5 mo after capture. 
Some translocation sites may be more suit 

able than others for this species. Further 

study of free-ranging and translocation hab 

itats, nutrition, stress reduction, latent in 

fectious diseases, and pathologic conditions 

of the black rhinoceros is needed. 
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