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and a white female rhinoceros were separated both indoors and ·outdoors , a 
common shift pen and doorway were used when moving the animals in or out. 
This provided an opportunity for urine contamination despite concrete walls 
between the lots, which precluded animal-to-animal contact. Pest control for 
rodents and insects was increased. Food sources were inspected and analyzed 
for potential contaminants. 

All animals in the building, including 2 remaining rhinoceroses and 2 ele­
phants, were started on an oral prophylactic regimen of chlortetracycline. 
Blood was drawn on a daily basis from all animals that would allow venipunc­
ture without immobilization or excessive physical restraint. One of the re­
maining rhinoceroses, a female, was docile enough to permit this procedure 
without any type of restraint, as were the elephants. For the other rhinoceros, 
a 7 -month-old male, a blood sample could be obtained with physical restraint, 
but this was not done daily. The black male rhinoceros and the white female 
rhinoceros sporadically permitted blood sampling without restraint. The blood 
sampling was done for 30 days. Variations greater than 5% of accepted normal 
pcv values were not detected except in the remaining female black rhinoceros. 
Her pcv initially was 30%, and it progressively declined to 22% over a period of 
several days, causing considerable concern over her welfare, especially since a 
diagnosis had not been made. 

Nine days after the death of the second rhinoceros, a presumptive diagnosis 
ofleptospirosis was made, on the basis of microscopic agglutination-lysis titers. 
The serovars analyzed were canicola, grippotyphosa, hardjo, icterohaemor­
rhagiae, and pomona. This second animal had a 1:4,000 titer to canicola and a 
1:8,000 titer to icterohaemorrhagiae. (Unfortunately, the first rhinoceros to die 
could not be tested because of the combination of postmortem degeneration of 
the blood and low serum quality, as a result of the massive hemolysis.) At this 
point, all animals inthe building were vaccinated with a double aose (10 mD of 
a 5-serovar bovine leptospirosis vaccine,l except for the juvenile male 
rhinoceros, which was given a single 5-ml dose of the vaccine. 

In order to rule out other causative agents, many other diagnostic tech­
niques were performed on the second dead rhinoceros. Extensive searching for 
red blood cell parasites was conducted, but none was found. Anaplasmosis was 
eliminated on the basis of the card test; Clostridium haemolyticum infection 
was eliminated on the basis of fluorescent antibody testing; and equine infecti­
ous anemia was eliminated on the basis of the Coggins' test. A heavy metal 
((screen" from frozen liver eliminated several of the heavy metals (mercury, 
arsenic, bismuth, and antimony), and separate testing of liver tissue elimi­
nated copper poisoning. Cultures of blood, urine, and peritoneal fluid taken at 
the time of the postmortem examination yielded no growth considered signifi­
cant to the hemolytic process. The possibility of a toxin from the food sources 
was eliminated by gross examination for toxic plants and by the facts that all 
feed is drawn from a central supply and no similar episodes of illness occurred 
elsewhere in the zoo. Autoimn1une disease and other metabolic disorders were 
ruled out mainly due to involvement of more than 1 rhinoceros. 

When histologic examinations of both animals were complete, the diagnosis 
of hemolytic anemia was confirmed. Marked to severe hemosiderosis was evi­
dent in the spleen, liver, lungs, lymph nodes, adrenal glands, kidneys, and in­
testines. Specific etiologic agents could not be identified despite bacterial, fun­
gal, acid-fast, or silver stains. Examination of numerous silver-stained sections 
from kidney failed to reveal any leptospires. 

Other attempts were made to confirm the identity of the etiologic agent. 
Whole rhinoceros blood (6 mD from the second rhinoceros was inoculated IV in 
a sheep and a goat, with no seroconversion for leptospirosis, and the animals 
remained healthy. Numerous cultures of urine from the remaining animals 
resulted in no Leptospira growth. 

Attempts were made to culture Leptospira directly from the blood of the re­
maining animals, but there was no growth. Blood from rats (Rattus 
noruegicus) collected on the zoo grounds had titers of approximately 1:25 for 
serovar icterohaemorrhagiae,which we considered significant since rats are 
considered to be the most common carriers of Leptospira. Despite the lack of 
any confirmatory evidence, we believe that leptospirosis was indeed the cause 
of the hemolysis. Paired serum samples were not possible because the only 
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blood obtained from the rhinoceros was at death. Diagnosis in these 
circumstances must depend on interpretation of results from a single 
specimen. 2 Rats would provide a likely source of infection in this case. 

At the time of vaccination, blood was drawn for leptospirosis serology from 
all animals that allowed this procedure that day. This included 2 elephants and 
2 black rhinoceroses. These animals were all seronegative except for 1 Asian 
elephant that had a 1:500 titer to icterohaemorrhagiae. Approximately 6 
weeks after vaccination, blood was obtained for determination of Leptospira 
titers to determine the effectiveness of this product in animals normally not 
vaccinated. At this time, a low titer (1:250) for serovar icterohaemorrhagiae 
was found in only 1 animal, that happened to be the newest addition to the col­
lection. The Asian elephant went from 1:500 to 1:8,000 for icterohaemor­
rhagiae. One black rhinoceros that had been seronegati ve had a titer of 1:4,000 
for icterohaemorrhagiae. A female white rhinoceros that had no prevaccination 
titer determined had a postvaccination titer of 1:2,000 for icterohaemor­
rhagiae. On the basis of this limited information, it was believed that the vac­
cine was effective. Postvaccination titers obtained by 2 other laboratories were 
generally lower, however. 

Within the same time frame of these investigations, 3 animals died from 
acute septicemia within the first few days of life. They included 1 Rocky Moun­
tain goat and 2 bonteboks; all 3 were housed in a barn on the opposite end of 
the zoo. Serologic determinations again indicated leptospirosis, with titers of 
1:500, 1:8,000, and 1:8,000, respectively. Since it appeared that the disease was 
present over the entire zoo grounds, the entire hooved stock collection was vac­
cinated against leptospirosis, using the bovine dosage (5 ml). Whenever the op­
portunity became available to obtain blood samples, Leptospira titers were ob­
tained on these animals also. All titers were above 1:250. 

Though leptospires have been commonly incriminated as pathogens among 
domestic animals, they are much less often isolated in exotic animals, possibly 
because of failure to test for the disease. In the rhinoceros, only 1 case has been 
documented and that was in a wild black rhinoceros.3 Apparently, these ani­
mals were the first captive rhinoceroses reported with the disease.-E. Michael 
Douglass, DVM, Memphis Zoo and Aquarium, Memphis, TN 38112, and 
Raymond E. Plue, DVM, C. E. Kord Animal Disease Laboratory, Melrose 
Station, Nashville, TN 37204. 
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Glioblastoma Multiforme in a Budgerigar 
A 3-YEAR-OLD male budgerigar (Melopsittacus undulatus) was examined 
because of progressive weakness and loss of coordination. The owners first re­
cognized the loss of coordination 5 months earlier, when the bird began to fall 
from its perch. In the month prior to admission, falling from the perch was 
accompanied by tremors of the wings and rigidity of the legs. 

The bird was thin. Heart rate, respiration rate, and body temperature were 
normal. Neurologic examination revealed normal head posture, normal 
strength in the wings and legs, -and normal spinal reflexes. A resting tremor, 
indicative of basal ganglion dysfunction, was noticed. There was a bilateral 
menace deficit and the pupils were widely dilated. There was only miniPlal 
constriction of the pupils to light, and the light responses were symmetric. The 
tentative diagnosis was diencephalic space occupying disease. The bird died 2 
hours after the onset of supportive therapy. 

Gross lesions were not seen at necropsy. Microscopically, lesions were seen 
in the diencephalon, mesencephalon, and preoptic regions of the brain. A well-
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