






TABLE 2-Comparison of ET in Hydrolyzed (Enzyme-Treated) vs Non
hydrolyzed (No Enzyme) Urine Samples from Three Indian Rhinoceroses 

Date 

ANIMAL I 

02/15/79 
02/19/79 
02/20/79 
02/23/79 

ANIMAL 2 

01/17/79 
01/ 19/79 

ANIMAL 3 

12/ 15/78 
12/25/78 
01/01/ 79 

13 

12 
11 

10 

9 
o 8 

f7 
ILl 6 
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Hydrolyzed 
urine 

3.2 
8.3 

11.0 
5.2 

3.7 
1.3 

4.2 
5.4 
5.0 

Kr (I'g/mg of Cr) 

Nonhydrolyzed 
urine 

0.017 
0.01 
0.019 
0.016 

0.052 
0.0046 

0.0075 
0.0059 
0.025 

% 
Conjugated 

99.5 
99.5 
99.8 
99.7 

98.6 
99.6 

99.8 
99.9 
99.5 
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Fig 4-lmmunoreactive profile of ET {Jtg / mg of Cr) measured in small 
aliquots of urine obtained daily from the normal Indian rhinoceros (animal 
1) over an 80-day period from Jan 17. 1979. to Apr 6 . 1979. The black 
horizontal bars indicate periods of female behavior as judged by keepers 
to be compatible with sexual receptivity . 
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Fig 5-lmmunoreactive profile of ET {Jtg / mg of Cr) measured in small 
aliquots of urine obtained daily from the normal Indian rhinoceros (animal 
2) over a 68-day period from Jan 17. 1979. to Mar 25. 1979. The black 
horizontal bars indicate periods of female behavior as judged by keepers 
to be compatible with sexual receptivity. 

days before overt behavioral estrus and falling to base-line 
values between 3 and 8 days after estrus in all reported 
cases. 

Figure 6 represents the urinary estrogen profile of the 
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Fig 6-lmmunoreactive profile of ET {Jtg / mg of Cr) measured in small 
aliquots of daily urine from the Indian rhinoceros with chronic intestinal 
disorder (animal 3) over an 89-day period from Nov 8. 1978. to Feb 4. 
1979. 

rhinoceros that had chronic intestinal disorder (animal 3). 
Basal values of estrogens in this animal ranged from 0.1 to 
0.2 p.g/mg of Cr before increasing for 10 days, reaching 
values of 3.8 p.g/mg of Cr. Unlike the previous 2 animals, 
however, estrogen values did not decrease but plateaued for 
1 week, then increased to 7.3 p.g/mg of Cr 15 days later. 
Values then decreased to previous base-line values and 
remained there for the duration of the study. 

Discussion 
The present results demonstrate the potential value of 

random urine collection and evaluation in the documenta
tion of ovarian function in large, non tractable species in 
which the traditional method of blood collection for the 
evaluation of circulating hormones is neither appropriate 
nor practical. The ultimate value of urinary monitoring of 
ovarian function will depend on the systematic collection of 
enough normative values to make appropriate evaluations 
of individual animals. Work by Hodges et al, l Czekala et al,6 
and Bercovitz et al7 shows that evaluating excretory hor
monal products is a viable alternative to the more classic 
approach of evaluating circulating hormone values. 

Although a rigorous method proof would be required for 
each new species, once established, the method for other 
species would be rapid and economical. Preliminary data on 
the okapi (Okapia iohnstoni) and the bongo (Taurotragus 
eurycerus) indicate that a similar approach is useful in 
documenting estrus and pregnancy in these exotic hooved 
species.g Ultimately, not only can major reproductive events 
be monitored in a variety of zoo animals, but normative 
profiles, once established, should allow for the evaluation of 
an animal's reproductive status and potential. 

Estrogen profiles in the 2 rhinoceroses which exhibited 
estrus (animals 1 and 2; Fig 4 and 5, respectively) reflect 
increasing estrogen production 10 days and 8 days, respec
tively, before overt estrus. This antecedent increase of es
trogen production before overt estrus behavior correlates 
well with the increased attractiveness of the female rhinoc
eros 10 to 15 days before mating.s The estrogen profile of 
animal 3 (Fig 6) demonstrates an initial increase in estrogen 

• Kassam AAH. Lasley BL. Research Department. San Diego Zoo. San Diego. 
CaJif: Unpublished data. 1979. 
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