
Previous studies have shown that serum concentrations of a protein named anti-Müllerian hormone (AMH), produced 
only by the testes and ovaries, correlates well with reproductive potential in a wide range of species.  Serum AMH 
concentrations provide greater clarity of reproductive age versus calendar age in both women and mares and may have 
promise as a valuable asset to reproductive management of captive rhino populations.  Physiologic values can help to 
identify individuals with the highest potential for reproductive success from assisted techniques, including exogenous 
hormone administration and artificial insemination, and help determine where limited resources are best spent.  With 
this in mind, CREW scientists recently concluded a study of AMH in rhinos.  We validated an assay for determination of 
AMH in African (white and black) and Asian (Indian and Sumatran) rhinos and measured serum AMH concentrations over 
time (different ages), between genders, throughout different reproductive states (estrous cycle, pregnancy) and among 
the four rhino species.  Results from this study confirm AMH 
concentrations decline as a function of age in female rhinos 
of all species.  Within each species, males produce higher 
AMH concentrations compared to their female counterparts.  
Additionally, we observed significant differences in the 
concentrations of AMH produced by males, with Indian rhino 
bulls secreting 5 to 75 times higher AMH compared to similarly 
aged bulls from the other three rhino species.  It appears 
AMH may serve as a relevant biomarker of reproductive 
potential in rhinos.  Additional analysis is currently underway 
to explore some of the underlying differences among species 
and between genders. (This research was supported by a 
grant from the Institute of Museum and Library Services) 

Although the Cincinnati Zoo & Botanical Garden’s role in Sumatran rhino 
conservation changed significantly last fall when the last Sumatran rhino in the 
Western Hemisphere “Harapan” was transferred from the Zoo to the Sumatran 
Rhino Sanctuary (SRS) in Indonesia, the zoo continues to have a profound 
impact on the species’ fight for survival.  In May of this year, news heralded 
from the island of Sumatra brought hope to conservationists, and CREW was 
integral to that headline news. A female rhino named Ratu delivered her 
second healthy calf at the SRS.  The precious newborn female is desperately 
needed for the breeding program.  She is the second calf sired by Andalas 
who was the first Sumatran rhino bred and born in captivity in 112 years and 
the product of CREW’s groundbreaking research that unraveled the mysteries 
of Sumatran rhino reproduction in 2001. Andalas moved from the Los Angeles 
Zoo to Sumatra in 2007, and that move has paid off in the form of the first 
and now second Sumatran rhino calves ever bred and born in captivity in 
S.E. Asia.  It was not by chance that the Sanctuary succeeded.  Not only did 
Andalas prove to be a very fertile male rhino, but CREW’s scientific protocol 
for breeding this species has been adopted by Indonesian colleagues who 
received hands-on training by CREW scientists.  Today, 40% of the Sumatran rhinos in the small captive breeding program 
owe their existence to CREW’s scientific breakthroughs and the Cincinnati Zoo’s Sumatran rhino lineage, but the sex of 
the resulting offspring was up to fate, and finally, if only briefly, fate smiled down upon the species.

A Novel Way to Determine Reproductive
Potential of Rhinos? 

One Small Step in the Effort to Save the Species, One 
Giant Leap for the Breeding Program  
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Birth Control that Worked Too Well

Pioneering Bear Training for Innovative
Reproductive Research

Unlike castration which results in permanent sterility, hormonal contraceptives are considered to be temporary and 
reversible.  Consequently, they play an integral role in managing animal population growth. Many captive polar bears 
were administered contraceptives in the early part of the 21st century due to lack of exhibit space and decreased need 
for additional captive-born cubs. But more recently the demand has risen, and polar bears currently are in short supply. 
Contraceptive treatments have been discontinued and nearly all females of reproductive age are paired with males for 
breeding; however, very few cubs are produced each year.  From 2008 - 2016, CREW scientists 
monitored the fertility of ~30 mature female bears across North America, 
roughly half of which have been treated with contraceptives. Although the 
females that had been contracepted resumed normal breeding behaviors 
following treatment, only two (18%) gave birth. Both of these females had 
received just a single type of contraception whereas others had received 
different or multiple types over the years. In comparison, nearly 53% of the 
females that had never been contracepted produced cubs.  A number of 
factors probably contribute to poor fertility, such as advanced maternal age 
and whether or not individuals had produced cubs prior to treatment, but it 
does appear that certain hormonal contraceptives have had unintended long 
term deleterious effects on fertility in this species. Although it is unknown as to 
where, exactly, the pregnancy process is failing, CREW scientists are examining 
ways to overcome infertility to give these females a chance at motherhood. 

Many zoos recognize the value of training animals to participate 
voluntarily in medical procedures because it reduces stress on the 
animal and alleviates risks associated with anesthesia that otherwise 
might be necessary. Over the past few years, Cincinnati Zoo staff 
has made impressive strides with Berit, a female polar bear, who has 
acquired a remarkable repertoire of trained behaviors. In efforts to 
diagnose pregnancy, she has learned to push her belly against a 
mesh training wall and tolerate CREW scientists prodding her with an 
ultrasound probe. When she needed infertility treatments in the form 
of hormone injections, she learned to stand willingly to receive an 
injection in her shoulder. When CREW scientists wanted to document 
vulvar changes associated with different stages of estrus, she was 
trained to walk into a narrow transfer chute, which was closed on three 
sides, turn around, take three steps backwards, and then allow her tail 
to be lifted- a complicated sequence of behaviors which she mastered. 
Most recently, she learned to present her foot for blood collection, 
becoming one of just a handful of polar bears in the world to offer 
this behavior.  An animal’s voluntary participation in procedures not 
only permits improved medical surveillance, but also provides unique 
opportunities for research that would not be feasible with wild bears. 
Due to the logistical challenges associated with collecting serial 
samples from the same bear in a field setting, scientists are using 
captive bears like Berit as models to learn more about the complex 
physiology of this species. 

Polar bear target training and voluntary
blood collection

Serum AMH concentrations in female African white rhinos
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