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I n t r o d u c t i o n  

Hemolyt ic anemia may r e s u l t  f rom a wide v a r i e t y  o f  causes t h a t  l e a d  t o  t h e  d e s t r u c t i o n  of  r e d  b lood 
c e l l s  w i t h i n  the  vascu la r  system. 
qes ted  an outbreak may have been a t t r i b u t a b l e  t o  l e p t o s p i r o s i s  (5). 
e t i o l o q y  ( 3 ) ,  and two cases t h a t  t empora r i l y  resDonded t o  s t e r o i d s  have been descr ibed ( 6 ) .  
and trypanosomiasis have caused deaths i n  w i ld -cauaht  b lack  rh inoceroses  f rom A f r i ca ,  b u t  t h e i r  
r e l a t i o n s h i p  w i t h  hemoly t i c  anemia i n  t h i s  species i s  n o t  c l e a r  (4,7,11): Known e t i o l o q i e s  o f  hemoly t i c  
anemia i n  domestic animals have a l s o  served as a bas is  f o r  t he  i n v e s t i g a t i o n  i n t o  t h e  b lack  rh inoceros  
hemo ly t i c  syndrome. 

Case H i s t o r y  

An e iqh t - vea r -o ld  n u l l i p a r o u s  female b lack  rh inoceros  a t  t he  S t .  Lou is  Zoo was presented i n  May 
1951 f o r  "b lood i n  the  ur ine . "  Due t o  the  
an ima l ' s  r a n i d  d e t e r i o r a t i o n ,  anesthesia wi th e to rph ine  was at tempted t o  o b t a i n  f u r t h e r  d i a g n o s t i c  
m a t e r i a l .  The animal d i e d  w h i l e  anesthet ized; anesthesia was most l i k e l y  compl icated by t h e  severe 
anemia present  a t  t h a t  t ime (PCV l n . 5 X ) .  The sera  were t h e  "Dor t  wine" c o l o r  o f  t h e  hemoglobinemia. 
Grbss necropsy findinGs, bac te r io loqy ,  v i r o l o q y ,  t ox i co loqy  and s e r o l o g i c a l  r e s u l t s  were unremarkable 
i n  a t tempts  t o  i d e n t i f y  an e t i o l o g y  (8) .  H i s t o l o g y  revea led  ch ron ic  i r o n  accumulat ion i n  parenchymatous 
t i ssues ,  suaqest ing a d u r a t i o n  o f  anemia l onaer  than t h e  45 hours i t  was c l i n i c a l l y  ev iden t .  
s i s  cou ld  n o t  be c u l t u r e d  desp i te  s p e c i f i c  e f fo r t s .  T i t e r s  f o r  serovars o f  Lep tosp i ros i s  i n te r rogans  
were nega t i ve  a t  one labo ra to ry ,  b u t  were 1:320 f o r  ictohemorrhaaica and 1:SO f o r  ba l lum a t  another.  

Survey Resu l ts  

A p rev ious  r e p o r t  o f  hemoly t i c  anemia i n  t h e  b lack  rh inoceros  Sug- 
Another survey found no common 

Babesiosis 

The d i s c o l o r a t i o n  was due t o  the  presence o f  hemoglobin. 

Leptosp i ro -  

The o r i a i n a l  survey was ma i led  t o  31 American,Canadian, B r i t i s h  and I r i s h  zoos t h a t  owned b lack  

Eleven o f  t h e  a d u l t  
rh inoceroses .  
responded. 
deaths were assoc ia ted  w i t h  hemo ly t i c  anemia/hemoqlobinuria (a l thouqh i n  two cases, o n l y  an a s s o c i a t i o n  
w i t h  "blood i n  t h e  u r i n e "  was noted).  F i v e  a d d i t i o n a l  animals t h a t  had had n i n e  episodes o f  hemo ly t i c  
anemia ( t h r e e  f a t a l )  were found i n  f u r t h e r  con tac t  w i t h  two c o n t i n e n t a l  European ZOOS. 

Twentv i n s t i t u t i o n s  t h a t  had kep t  98 b lack  rh inoceroses  over  the  prev ious  t e n  yea rs  
They reDor ted  33 deaths; 25 i n  animals a r e a t e r  than o n e y e a r o f  age. 

* S t .  Lou is  Zoo log ica l  Park. 
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Typically, in  the fourteen episodes associated w i t h  f a t a l i t i e s ,  c l in ica l  siciris preceded death by 24 
t o  96 hours. 
avai lable .  antemortem laboratory data were unremarkable besides the hemoqram a l te ra t ions  associated with 
severe anemia; i . e . ,  P C V ' s  of 4.5-14.5 ref lected i n  low erythrocyte and hemoqlobin values. Treatments 
i n  survivors were suonortive and nonspecific--hematinics, vitamin supplementat.ion includinq vitamin K, 
a n t i b i o t i c s ,  cor t icosteroids  i n  two cases, and a blood transfusion i n  one. Of the affected animals, ten 
were female and seven were male. The animals' aqes a t  
death ranaed from 2 t o  22 years (average age 9.6 years) .  Deaths occurred i n  February ( l ) ,  April ( 2 ) .  
Mav ( l ) ,  June (2) ,  July (3). October ( l ) ,  November (2) and December ( 2 ) .  Five i n s t i t u t i o n s  each had two 
deaths associated with hemolytic anemia. 
outbreak a t  the Memphis Zoo where three animals were affected and two died ten days apar t ,  and Metro 
Toronto loo, where deaths of a pa i r  were separated by 24 hours. 

Of par t icu lar  i n t e r e s t  was the findinq t h a t  three of four s ib l inqs  born t o  the S t .  Louis p a i r  had 
suffered hemolytic episodes; two of them f a t a l .  A Fourth s ib l inq  i s  current ly  unaffected i n  Frankfurt. 
P s imi la r  groupina occurred i n  the offsprinq o f  a Denver pair: Two of the three s ib l ings  were affected 
and died. 

A th i rd  famil ia l  qrouninq was noted a t  the Frankfurt Zoo. There the death of a seventeen-year-old 
female who had suffered previous hemolytic episodes was associated w i t h  hemolysis. 
s imi la r  enisodes, dyina durfng the second; and her granddauahter survived one episode of hemolysis, b u t  
l a t e r  died of  nonhemolytic anemia. 

Cleveland, Dvur Kralove (Czech.) and D u b l i n  each l o s t  two animals, b u t  a t  spaced time in te rva ls .  
A s ingle  female died a t  Columbus. 
deposi ts  i n  qas t ro in tes t ina l  and parenchymatous t i s sues .  Bone marrow i n  t h a t  case I l l u s t r a t e d  ac t ive  
hematopoiesis. 
animals had suffered two and three episodes each o f  hemoglobinuria. 
occurred durfno anesthesia one month a f t e r  an episode, and a t  t h a t  time there  was "evidence of hemolytic 
anemia only by histooatholooic exam." Ti te rs  f o r  serovars of L. interroqans ictohemorrhagica were 
a r e a t l y  elevated--uo t o  1:6400 i n  one individual and 1:12,8r)O i n  the other .  

there  had been an exposure t o  diaphacinon, a warfar inl i  ke oes t ic ide .  
results found evidence of a hemolytic event, not a bleeding disorder  as  would be exoected with such a 
comoound. 
d e f i n i t i v e l y  ident i f ied  a s  lep tosp i ros i s .  Evidence of leptosoiral  exoosure could not be found i n  
t i t e r s  col lected from adjacent animals and vermin trapped i n  the area.  The female t h a t  died a t  the 
National Zoo had been on isoniazid f o r  the prophylactic treatment of tuberculosis .  An occasional s i d e  
e f f e c t  of the drug  i n  man can be hemolytic anemia, b u t  such a cor re la t ion  i n  this case i s  uncertain. 
In t h a t  animal, t i ters  f o r  serovars of Leptospirosis interroqans ranaed up t o  1:lOOO f o r  I. autumnalis. 

Four animals survived previous episodes onlv t o  d ie  durinq subsequent a t tacks.  Where 

Eleven were zoo bred and s i x  were w i l d  caught. 

The deaths of two of these pairs  were re la ted  in  time--an 

Her daughter had two 

As i n  many of the cases, the Columbus animal had hemosiderinlike 

The Dvur Kralove 
The death of the l a t t e r  animal 

Confirmatory laboratory data was unavailable on the Dublin pair .  

A common toxin o r  drua exoosure could not be found t o  connect the cases. In the  Toronto occurrence 
Laboratory data and necropsy 

A s i l v e r  s t a i n  pos i t ive  spirochaete was found i n  the kidney o f  the male, but could not be 

Discussion 

Personal communication and the results of t h i s  and previous survey ind ica te  the r e l a t i v e  frequency 
of occurrence of deaths of black rhinoceroses associated with hemolytic anemia. 
and not an et ioloay.  A common aqent, i f  one e x i s t s ,  is not readi ly  apparent a t  the present- time. The 
massive leve ls  of i ron deoosition noted in  the t i ssues  of the S t .  Louis and i n  o ther  cases may a l so  
ind ica te  a chronic s t a s e  of the problem t h a t  c l i n i c a l l y  appears so peracutely. 

future cases. Hiah lep toso i ra l  titers were evident i n  Memphis and Dvur Kralove. Unpaired titers a r e  
not the most r e l i a b l e  method of diaclnosis i n  domestic animals, b u t  due t o  the peracute nature of these 
cases, they a r e  often a l l  t h a t  i s  avai lable .  
s i s  of several serovars of lep toso i ros i s  wi l l  become ava i lab le  in  the future .  

Fatal babesiosis and trypanosomiasis have been described i n  wild black rhinoceroses (7). 
less l i k e l y  i n  caotive-bred animals, hemic paras i tes  must be ruled out i n  any episodes of hemolysis. 
Pemolvtic c l o s t r i d i a l  disease and copper t o x i c i t y  a l so  deserve a t ten t ion  due t o  the s imi la r i ty  w i t h  
hemolytic syndromes i n  domestic species .  Hemolytic anemia responsive t o  vitamin E therapy has been 

The l a t t e r  i s  a symptom 

LePtospirosis has been suaaested i n  previous repor t s ,  and i t  must be s t rongly considered i n  any 

Hopefully, f luorescent  antibody techniques f o r  the diagno- 

Although 

reported i n  the owl monkey (- t r i v i r q a t u s )  ( l o ) ,  marmosets' (Saouinus lab ia tus)  ( 2 ) ,  and other  
primates (1) .  and perhaps should be considered in  any fu ture  rhinoceros cases. 

A t  the present time the p o s s i b i l i t y  of autoimmune hemolytic anemia (AIHA) cannot be,',fully evaluated. 
In the S t .  Louis case, ant inuclear  antibody (ANA) and rheumatoid fac tor  (RF) tests were.employed due t o  
their l e s s e r  sDecies s p e c i f i c i t y .  
on t h a t  basis .  
synthesis of the anoropriate Coomb's reaqent. 

but represents  a f ina l  .common pathway induced by a var ie ty  of fac tors .  
phosDhatase enzyme deficiency present i n  ce r ta in  human oonulations, althouah a s imi la r  deficiency has 
not been reported i n  domestic o r  exot ic  animals (9 ) .  In t h a t  deficiency a normal l i f e  span and s t y l e  
may be achieved unless an oxidant o r  d r u o  exposure induces hemolytic anemia. The prospect f o r  a s imi la r  
deficiency i n  the black rhinoceros remains e n t i r e l y  speculat ive a t  t h i s  time. 

Both were negative, but i t  would be unsound to ' ru l se  out the disease 
Hopefully, obtaining normal black rhinoceros sera  i n  the fu ture  wil1,al low f o r  the 

The DoSSibilitY a l s o . e x i s t s  t h a t  hemolysis i n  the black rhinoceros i s  not d,ue? t q - a s i n g l e  e t io loay  
One model i s  the  'glucose-6- 

I f  blood becomes 
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available froiii normal black rhinoceroses, and from any future cases of hemolytic anemia. consideration 
should be given to its assay for RBC enzyme functions. 

black rhinoceros to establish the relationshio of the anemia to death and not overlook other, possibly 
siqnificant, factors. However, the data currently available indicate a frequent disorder in this 
soecies in captivity. Hopefully, further evaluation of normal individuals in addition to those 
undercroinq hemolysis will establish a data base from which to proceed. 
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