




and cephaUc vein blood collection without restraint by offering fOod and contact (D. Nichols, pers. 
comm. and M. IIUg pers. comm.). While this training has provided some medical and reproductive 
monitoring for several months, it would have limited usefulness if the animals require Intensive medical 
or reproductive treatment. 

Monnorlng and Management 

Ultrasonography has been shown to be a safe method for assessment of estrous cycling, 
pregnancy, and pathology In the rhinoceros (Adarns et ·al. 1992; Schaffer et al. 1992; Schaffer et al. 
1991; Schaffer and Beehler 1990). Since this method has proven to be useful for Identifying 
reproductive status in the black rhinoceros, it was used to validate ciraJlating and excreted hormone 
levels. The same correlations between ultrasonographic images and hormone levels normally seen in 
the domestic animal were also seen In the rhinoceros. The dominant follicle was associated with 
decreasing progesterone levels and increasing estrogen levels. A regressing corpus luteum was 
associated with decreasing progesterone levels. A pregnancy vesicle was consistent with persistent 
progesterone levels, however, the vesicle lost shape and dropped beyond probe penetration within 
25 days, making It difficult to monitor the embryo. The dorsal vesicle reappeared after 50 days. The 
vesicle seemed to drop rapidly which may have been due to the age and laxity of this female's 
reproductive tract. 

Circulating or excreted hormones have been exarTined in many animal species Including the 
rhinoceros (Klrkpatrick et at 1993; Schwarzenberger et at 1993; Hindle et at 1992; lasley and 
Kirkpatrick 1991; Ramsay et al. 1987; loskutoff et al. 1982; Kassam and lasley 1981). In this female, 
the monitoring of pregnancy by circulating (serum) hormones could be compared with excreted 
hormones. Both demonstrated persistent progesterone levels that were lower in the first 5-6 months 
than In the last 10 months. Both could be used to diagnose pregnancy. However, since the circulating 
peak levels of luteal progesterone (15ng1m1) corJ1)8re closely with the pregnancy levels (19ng1ml), these 
levels can not be used to diagnosis pregnancy. Rather the persistence of increased serum proges
terone levels would be indicative of pregnancy. Therefore, serial blood samples over a known estrous 
cycle duration would have to be analyzed. Alternatively, since the excretory hormone demonstrates a 
5-10 fold Increase, this high level of progesterone would be Indicative of pregnancy. Thus fewer fecal 
samples are needed to indicate pregnancy and they are easier to acquire. These factors have resulted 
in the rapid, accurate diagnosis of pregnancy In several animals (Berkeley et al., 1993; Berkeley, 
unpubUshed data). The administration of the synthetic progestin may have compUcated the excretory 
hormone analysis. However, this may be disregarded because: 1) the elevation in progesterone In the 
faces of this female began a month after the beginning of administration of the drug; and 2) the same 
peak progesterone values have occurred in other pregnant rhinoceroses. 

An etiology for abortion In this female was not identified, particularly since pregnancy was 
successful. Abortion or re-absorption of the fetus occurs more frequently In older domestic animals, 
however, stress, poor nutrition, and ascending tract Infection have also been ImpDcated In other animals 
and could have been factors in this female. 

Although this female was well over the reproductive age (25 years) of rhinoceroses in captivity, 
she was younger than the reported productive age (35 years) In the wild (Smith and Read 1992). 
Several problems were addressed that could have been sequela to her age. Her teeth were unevenly 
worn interfering with mastication. Shredding her food and increasing the numbers of feedings from one 
to four times a day probably improved her metaboUsm. On later examination, her cervix was found to 
lack normal tone and closure. This could result in ascending tract infections which were evident in her 
history of placentitiS. In this female, a vaginal discharge was not uncommon, however, when It became 
copious or discolored during pregnancy It was immediately treated. In addition, the vulva would 
sometimes become swollen and tender. 

334 





Berkeley, E.V., J.F. Kirkpatrick, and W.M. Bryant. Determination of pregnancy, ovulation, and the onset 
of parturition In the black rhino by using feeal steroid analysis. In: 1993 AAZPA Annual Conference 
PfOC88dings, Omaha, Nebraska, p. 260. 

Berkeley, E.V. and N.E. Schaffer. Serum, urinary, and fecal steroid correlates of reproductive behavior 
in the black rhinoceros (Diceros bicomis). In: 1992 AAZPA Annual Conference Proceedings, Toronto, 
Canada, p. 572. 

Hindle, J.E., E. Mostl, and J.K. Hodges. 1992. Measurement of urinary oestrogens and 20-a 
dlhydroprogesterone during ovarian cycles of black (Diceros bicornls) and white (Ceratotherium simum) 
rhinoceroses. Joumal of Reproductive FertiHty. 94:237-49. 

Kassam, A.A.H. and B.L. Lasley. 1981. Estrogen excretory patterns In the Indian rhinoceros 
(Rhinoceros unicornls), determined by simpUfied urinary analysis. American Joumalof Veterinary 
Research. 42(2):251-255. 

Kirkpatrick, J.F., B.L. Lasley, S.E. Shideler, J.F. Roser, and J.W. Turner. 1993. Non-Instrumented field 
tests for pregnancy detection in free-roaming feral horses. Joumalof Wildlife Management. 57(1): 
168-73. 

Lasley, B.L. and J.F. Klrkpatrick. 1991. Monitoring Ovarian Function In Captive and Free-ranging 
WiIdUfe by Means of Urinary and Fecal Steroids. Joumal of Zoo WiIdHfe Medicine. 22(1):23-31. 

Loskutoff, N.M., J.E. Ott, and B.L. Lasley. 1982. Urinary steroid evaluations to monitor ovarian 
function In exotic ungulates: I. Pregnanediol-3-glururonide Inmunoreactivity In the okapl (Okapia 
johnstoru). Zoo Biology. 1 :45-53. 

Schaffer, N.E., Z. Zainal-Zahari, Mohd. A. Tajuddin A., M.A. Jainudeen, and A.S. Jeyendran. 1992. 
Fertility analysis techniques In the Sumatran rhinoceros (Oicerorhlnus sumatrensis): Semen collection 
and ultrasound. AAZPA 1992 Annual Conference Proceedings Abstract, Toronto, Canada. p. '573. 

Schaffer, N.E., R.S. Jeyendran, and B. Beehler. 1991. Reproductive procedures and restraint for the 
rhinoceros. Proceedings of thelntemational Rhino Conference, San Diego, Cafifornia. pp. 153-159. 

Schaffer, N. and B. Beehler. 1990. PreUrninary studies on the anatomy and ultrasonic images of the 
reproductive structures of three species of rhinoceroses (Rhinoceros unicomis, Diceros bicornis, 
Ceratotherium simum). American Association of Zoo Veterinarians Proceedings. pp. 215-220. 

Smith, R.L. and B. Read. 1992. Management parameters affecting the reproductive potential of 
captive, female black rhinoceros, Diceros bicomis. Zoo Biology. 11 :375-83. 

Ramsay, E.C., L.H. Kasman, and B.L. Lasley. 1987. Urinary steroid evaluations to monitor ovarian 
function In exotic ungulates: V. Estrogen and pregnanediol-3-glucuronide excretion in the black 
rhinoceros (Diceros bicornis). Zoo BiOlogy. 6:275-282. 

Schwarzenberger, F.; A. Francke, and A. Goltenboth. 1993. Concentrations of faecal invnunoreactive 
progestagen metabolites during the oestrous cycle and pregnancy In the black rhinoceros (Diceros 
bicomis nichaell). Joumal of Reproductive Fertility. 98:285-91. 

336 




	ns 1
	ns 2
	ns 3
	ns 4
	ns 5
	ns 6

