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This past summer Memphis had the unpleasant experience o f  l o s i n g  an a d u l t  breeding p a i r  o f  black 
rh inos (Diceros biaornis) w i t h i n  a ten-day pe r iod  from a disease process p rev ious l y  unrecorded i n  cap- 
t i v e  rhinos. 
may be r e l a t e d  t o  t h i s  same disease b u t  i s  s t i l l  under i n v e s t i g a t i o n  a t  t h i s  t i m e .  
i t s e l f  by massive hemolysis o f  t he  red  blood c e l l s  r e s u l t i n g  i n  a n  acute death apparent ly  due t o  anoxia 
of the t issues.  A f te r  extensive i nves t i ga t i ons  i t  appears t h a t  Leptospira icterohemorrhugicae i s  the 
causative agent of these deaths. 
t h a t  occurred i n  a w i l d  b lack r h i n o  i n  A f r i c a . ( l )  
apparent t h a t  l e p t o s p i r o s i s  i s  a p o t e n t i a l  hazard t o  any r h i n o  populat ion and should be considered i n  
any disease process due t o  the mu l t i t ude  o f  manners i n  which the disease can express i t s e l f .  

The f i r s t  animal t o  d i e  was an eleven-year-old femaleblack born i n  Denver. 
i l l n e s s  which may be r e l a t e d  t o  her  death occurred i n  May o f  1977. A t  t h a t  t ime she began vo id ing  a 
red-colored ur ine,  became l e t h a r g i c  and had a dramatic decrease i n  feca l  output .  Treatment f o r  t h i s  
f i r s t  few days was non-speci f ic  cons i s t i ng  o f  a n t i b i o t i c s ,  v i tamins and s te ro ids .  With l i t t l e  improve- 
ment i n  fou r  days, she was immobil ized f o r  examination. 
Rectal and vaginal pa lpat ions were performed i n  an attempt t o  e l i m i n a t e  i n t e s t i n a l  blockage o r  abo r t i on  
and a rou t i ne  phys ica l  exam was performed. 
as a precaution along w i t h  f u r t h e r  s i m i l a r  i n j e c t i o n s .  The on ly  s i g n i f i c a n t  f i n d i n g  from the b lood was 
an anemia w i t h  HCT o f  13%, RBC count o f  1.13 m i1 l i on /m3 ,  and Hgb o f  4.1 gms. The next  day the red  
u r i n e  ceased, she began e a t i n g  and passed a l a rge  quan t i t y  o f  reddish-brown feces. 
ual over the next  few days and she became pregnant soon the rea f te r ,  g i v i n g  b i r t h  t o  a heal thy male c a l f  
i n  November o f  1978. No o the r  signs o f  i l l n e s s  were present u n t i l  June 9, 1979, when she began t o  pass 
red u r i n e  again and showed muscular weakness. Despite s i m i l a r  treatment she d ied  t h a t  n igh t .  

Ten days l a t e r  her  mate, a nine-year-old male imported black, passed a l a r g e  q u a n t i t y  o f  red  u r i n e  
about 2:30 P.M. and w i t h i n  two hours f e l l  over dead before he could even be separated from h i s  o the r  
mate. 
has y e t  been made on the f i r s t  r h i n o  t o  d ie .  

d i e  was posted inmediate ly  which al lowed much f resher  examination and c o l l e c t i o n  o f  t i ssues  f o r  diagnos- 
t i c  studies. The most s i g n i f i c a n t  l es ions  on both animals were red-colored pe r i t onea l  and p e r i c a r d i a l  
f l u i d ,  red-colored edema throughout the t i ssues  o f  the abdominal cav i t y ,  orange d i s c o l o r a t i o n  o f  the 
lung parenchyma and b r i g h t  red-colored ur ine.  The blood i t s e l f  was the most dramatic being o f  watery 
consistency, dark, andhaving a hematocri t  o f  l ess  than f i v e .  A l l  o f  these signs pointed towards a hem- 
l y t i c  anemia o f  as y e t  unknown o r i g i n  b u t  be l ieved t o  be an i n f e c t i o u s  process. When the  f i r s t  animal 
died, i t  was thought t o  be poss ib l y  a metabolic d isorder  i s o l a t e d  t o  t h i s  one animal, espec ia l l y  w i t h  
the h i s t o r y  o f  the previous episode o f  presumed hemolysis. 
precautions were taken t o  hope fu l l y  prevent any f u r t h e r  deaths. 

t i r e  b u i l d i n g  was scrubbed and d i s i n f e c t e d  d a i l y .  No animals were al lowed ou ts ide  access u n t i l  t h e i r  
l o t s  could be evaluated f o r  p o t e n t i a l  sources o f  contamination. Pest con t ro l  f o r  roaents and insec ts  
was increased. Food sources were inspected and analyzed f o r  p o t e n t i a l  contaminants. A l l  animals i n  
the bu i l d ing ,  i nc lud ing  both rh inos and elephants, were s t a r t e d  on o r a l  p rophy lac t i c  a n t i b i o t i c s .  Blood 
was drawn on a d a i l y  bas is  from a l l  animals t h a t  would a l l ow  t h i s  w i thou t  immobi l izat ion o r  excessive 
physical r e s t r a i n t  t o  hope fu l l y  a l l o w  e a r l y  detect ion o f  a hemolyt ic process. Luck i l y ,  the remaining 
a d u l t  black female was d o c i l e  enough t o  permi t  t h i s  procedure w i thou t  any type o f  r e s t r a i n t ,  as were 
the elephants. 
The whi te  rh inos were sporadic on days they would a l low blood sampling w i thou t  r e s t r a i n t .  

maining a d u l t  black. 
o f  several days causing considerable concern over her wel fare e s p e c i a l l y  since no diagnosis had y e t  

Also, w i t h i n  the l a s t  three weeks a newborn whi te  r h i n o  (Ceratotherium s i m )  d ied  which 
The disease expressed 

Only one reference t o  l e p t o s p i r o s i s  i n  rh inos could be l oca ted  and 
However, w i t h  the  l oss  o f  these animals, i t  i s  

The f i r s t  signs o f  

Blood was drawn f o r  chemist r ies and a CBC. 

No diagnosis was made and she was given a water hose enema 

Recovery was grad- 

No o the r  signs o f  i l l n e s s  were no t i ced  p r i o r  t o  t h i s  and a t  t h i s  p o i n t  no d e f i n i t i v e  diagnosis 

Post-mortem examination o f  both rh inos was e s s e n t i a l l y  the same. For tunate ly ,  the second r h i n o  t o  

With the  l oss  o f  t he  second animal, though, 

The b u i l d i n g  was placed under a quarantine w i t h  s t r i c t  san i ta ry  precautions. P r a c t i c a l l y  the en- 

The seven-month-old male could be b led  w i t h  phys ica l  r e s t r a i n t  b u t  was n o t  done d a i l y .  

No s i g n i f i c a n t  v a r i a t i o n s  from accepted normal hematocri t  values were detected except on the r e -  
Her hematocr i t  i n i t i a l l y  was 30% and progress ive ly  dec l ined t o  22% over a pe r iod  
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been made. 

was made based on serology. This second animal t es ted  ou t  t o  have a 1:4000 t i t e r  t o  Lepto. canicoZa 
and a 1:8000 t i t e r  t o  Lepto. i c tero .  A t  the Diagnostic Laboratory o f  Tennessee anyth ing over 1:500 i s  
considered t o  i n d i c a t e  a c t i v e  i n f e c t i o n .  Unfortunately, the f i r s t  animal t o  d i e  could n o t  be analyzed 
due t o  the  combination o f  post-mortem degeneration and low serum q u a l i t y  as a r e s u l t  o f  the massive 
hemoglobinemia. A t  t h i s  po in t ,  a l l  animals i n  the b u i l d i n g  were vaccinated w i t h  a double dose (10 cc)  
o f  the Beecham Leptomune 5 product, except f o r  the j u v e n i l e  male which was given a s i n g l e  5 cc dose o f  
vaccine. 

Hours were spent searching f o r  r e d  b lood c e l l  paras i tes,  b u t  none were found. 
d i f f i c u l t  by the absence o f  i n t a c t  red  blood c e l l s  i n  smears from the  animals. 
e l im ina ted  on the bas is  o f  serology. C l o s t r i d i a  was e l im ina ted  on the  bas is  o f  f l uo rescen t  antibody 
tes ts .  Equineinfectiousanemia was e l im ina ted  on the bas is  o f  Coggin's t e s t .  A heavy metal screen 
from f rozen l i v e r  e l im ina ted  several o f  the heavy metals. 
copper poisoning. Cultures taken a t  the t ime o f  post-mortem examination revealed no growth considered 
s i g n i f i c a n t  t o  the hemolyt ic process. Other t o x i c i t i e s  from food sources were e l im ina ted  on the bas is  
o f  gross examination f o r  t o x i c  p lan ts  and by the  f a c t  t h a t  a l l  feed i s  drawn from a c e n t r a l  supply and 
no s i m i l a r  episodes occurred elsewhere i n  the Zoo. 
m u l t i p l e  animals being i nvo l ved  as were o the r  metabolic d isorders.  

His topatholog ic  examination o f  t he  t i ssues  confirmed the  diagnosis o f  a hemolyt ic anemia by demon- 
s t r a t i n g  marked t o  severe hemosiderosis i n  the spleen, l i v e r ,  lymph nodes, kidney, l ung  and i n t e s t i n e .  
No s p e c i f i c  e t i o l o g i c  agent could again be i d e n t i f i e d  despi te  Gram's s ta ins ,  fungal s ta ins,  a c i d - f a s t  
s ta ins,  o r  s i l v e r  s ta ins .  Numerous s i l v e r  s ta ins  on the kidney were attempted, b u t  no l ep tosp i res  
could be i d e n t i f i e d .  

Other attempts were a l so  made t o  f u r t h e r  i d e n t i f y  t he  disease as due t o  l e p t o s p i r o s i s  i n  a d d i t i o n  
t o  the s i l v e r  s ta ins.  Experimental animal i n o c u l a t i o n  i n  both a goat and sheep given 6 cc o f  whole 
r h i n o  b lood in t ravenously  r e s u l t e d  i n  no p o s i t i v e  seroconversion t o  l ep to ,  and the animals remained 
healthy. Numerous u r i n e  c u l t u r e s  o f  t he  remaining animals r e s u l t e d  i n  no l e p t o s p i r o s i s  growth. Large 
q u a n t i t i e s  o f  f r e e  hemoglobin were found i n  the  dead animal 's  u r i ne ,  b u t  no o the r  s i g n i f i c a n t  abnormal- 
i t i e s  were detected, and no l ep tosp i res  were i d e n t i f i e d .  Blood from r a t s  c o l l e c t e d  on the  Zoo grounds 
d i d  con ta in  t i t e r s  o f  l ess  than 1:50 f o r  Lepto. ictero. which i s  considered s i g n i f i c a n t  due t o  rodents 
are the  most common c a r r i e r  o f  l e p t o s p i r o s i s .  
from t h e  b lood o f  t he  o the r  animals i n  the bu i l d ing .  Despite t h i s  l ack  o f  any conf i rmatory evidence, 
i t  i s  be l i eved  t h a t  l e p t o s p i r o s i s  i s  indeed the cause o f  t h e  hemolysis and,according,to several path- 
o log i s t s ,  i t  i s  n o t  uncommon when the  diagnosis must be made s t r i c t l y  on serology. Rats do appear t o  
be the source o f  i n f e c t i o n  i n  t h i s  case. 

As mentioned e a r l i e r ,  a t  the t i m e  o f  vacc inat ion blood was drawn f o r  l e p t o s p i r o s i s  serology from 
animals t h a t  would a l l ow  t h i s  procedure t h a t  day. This inc luded two elephants and two b lack rh inos.  
T i t e r s  from these animals were a l l  negat ive except f o r  one female Asian elephant t h a t  had a 1:500 t i t e r  
t o  Leptospira ictero.  Approximately s i x  weeks a f t e r  vacc inat ion b lood was again drawn f o r  post-vaccinal 
t i t e r s  t o  determine the e f fec t i veness  o f  t h i s  product i n  animals normal ly  n o t  vaccinated. A t  t h i s  t ime 
on ly  one animal had a low t i t e r ,  l e s s  than 1:250, which was a female A f t i c a n  elephant and happened t o  
be the newest a d d i t i o n  t o  the c o l l e c t i o n .  
female b lack r h i n o  went from negat ive t o  1:4000 ictero. 
t i t e r  determined has a post -vacc ina l  t i t e r  o f  1:2000 ictero.  On the bas is  o f  t h i s  l i m i t e d  i n fo rma t ion  
i t  i s  be l i eved  t h a t  the vaccine i s  e f f e c t i v e  when the animals have p r i o r  an t i gen ic  exposure; i n  o ther  
words, an t i gen ic  memory i s  s t imu la ted  r e s u l t i n g  i n  a dramatic increase i n  c i r c u l a t i n g ' a n t i b o d i e s  as w i t h  
o the r  "booster" vaccinations. The Afr ican elephant w i t h  the  low t i t e r  a f t e r  vacc inat ion has been re -  
vaccinated and i s  expected t o  show a more p o s i t i v e  seroconversion when retested.  
was negat ive p r i o r  t o  vacc inat ion and 1:4000 a f t e r  vacc inat ion i s  be l ieved t o  have been incubat ing the 
disease a t  the t i m e  o f  i n i t i a l  t e s t i n g .  
the animals t h a t  died. 
the t i t e r s  are i n  general lower. However, they are s t i l l  considered o f  p r o t e c t i v e  l e v e l s  when ex t ra -  
po la ted  from t h e  domestic animals. 

F i n a l l y ,  n ine days a f t e r  t he  death o f  the second animal, a presumptive daignosis o f  l e p t o s p i r o s i s  

I n  o rde r  t o  f u r t h e r  def ine the causative agent, m u l t i p l e  o the r  d iagnost ic  techniques were performed. 
This was made even more 
Anaplasmosis was a l so  

Separate t e s t i n g  on the l i v e r  e l im ina ted  

Autoimmune disease was r u l e d  o u t  mainly due t o  

Attempts are now being made t o  c u l t u r e  l e p t o  d i r e c t l y  

The Asian elephant went from 1:500 t o  1:8000 ictero.  The 
A female whi te  r h i n o  which had no pre-vacc ina l  

The black r h i n o  which 

She was d e f i n i t e l y  exposed shar ing the same s t a l l s  and l o t  w i t h  
These t i t e r s  have been performed by another l abo ra to ry  w i t h  s i m i l a r  r e s u l t s ,  b u t  

I n  summary, the main two p o i n t s  t o  be i l l u s t r a t e d  here are: 

1. Leptospi ros is  does appear t o  be a p o t e n t i a l  hazard t o  rh inos  and poss ib l y  elephants as i t  
i s  t o  o the r  species o f  mammals and should be considered i n  the d i f f e r e n t i a l  diagnosis o f  
disease i n  these two species. 

If faced w i t h  an outbreak o f  l e p t o s p i r o s i s  i n  these species, vacc inat ion appears t o  be 
e f f e c t i v e  and should be considered as another p reven ta t i ve  measure i n  disease con t ro l  o f  
zoo animals. 
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