


REPRODUCTIVE PARAMETERS IN FREE-RANGING FEMALE BLACK RHINOCEROSES 

TABLE 1 Summary of data and hormonal results measured from serum and plasma samples collected from female black rhinoceros at the 
time of capture in Zimbabwe 

~ 

Estradiol FSH I LH Proge-
Id. Age Calf Lact Vulva1 Estriol 

-~-17 sterone (ng/me) (pg/me) (IlIU/me) (ng/me) 

8702 Adult Yes2 Yes 2.3 1,22 31,46 1,94 1,46 0,46 
8704 Adult No No 2.3 0,98 58,55 1,68 1,52 0,28 
8808 Adult Yes Yes 2.3 1,76 48,00 2,12 1,96 0,74 
8812 Adult Yes No 2.3 1,39 148,99 2,24 2,57 29,26 
8814 Adult Yes No 1.3 1,87 218,00 1,79 2,61 23,38 
8815 Calf - - 1 1,87 1,00 2,46 2,55 1,22 
8816 Subad - - 1.3 1,37 59,65 2,51 2,54 0,70 
8819 Adult No No 1 1,29 81,21 1,94 1,83 11,09 
8822 Adult Yes3 Yes 2.3 1,40 96,19 2,37 2,33 0,70 
8823 Adult No No 2 1,44 93,23 2,30 2,51 2,91 
8824 Adult No Yes 2.3 1,42 71,70 2,55 2,44 0,48 
8825 Adult No No 2.3 1,40 73,28 2,31 2,68 11,56 
8826 Adult Yes No 1.3 1,32 66,63 2,38 2,60 3,68 
8828 Adult No Yes 2 1,32 107,74 2,14 2,91 0,65 
8829 Adult No No 1 1,40 109,08 2,61 2,17 9,96 
8833 Adult Yes Yes 1.3 1,42 73,15 2,21 2,33 0,77 
8834 Calf - - 1 1,35 32,54 2,25 3,60 0,72 
8835 Adult Yes Yes 1.3 1,69 138,00 1,95 2,47 1,70 
8836 Adult No No 1 1,84 2,00 2,02 2,57 1,80 
8839 Adult Yes No 1.3 1,91 22,00 2,25 2,44 14,09 
8845 Adult Yes Yes 1.3 1,71 174,00 2,43 2,34 3,58 
8846 Calf - - 1 1,83 1,00 1,95 2,20 1,39 
8848 Adult No No 1 1,92 70,00 2,39 · 2,37 1,05 
8849 Adult Yes No 1.3 1,68 90,00 2,45 2,97 10,12 
8850 Subad - - 1 1,99 1,00 2,36 3,41 0,99 
8882 Adult4 No No - 2,06 600,00 - - 1406 
8902 Adult4 No No - - 30,00 - - 6430 
8904 Adult4 No No - - 90,00 - - 1170 

1 Appearance of vulva: 1 = normal, 2 = swollen, 1.3 = normal with mucoid discharge, 2.3 = swollen with mucoid discharge 
2 Calf approximately 1 month old 
3 Calf < 1 month old 
4 Known to be pregnant at capture 

TABLE 2 Hormonal results measured from serial serum samples collected from three female black rhinoceroses, Diceros bicornis, that 
were known to be pregnant at the time of capture 

-
Estriol Estradiol FSH I LH Progesterone Prolactin Id . Calf Lactating 

88821 No No 
88822 Yes Yes 
89023 No No 
89024 No No 
89045 No No 
89046 No No 

NO = Not detectable 
1 Sample taken 12 months into gestation 
2 Sample taken 1 week after parturition 
3 Sample taken about 13 months into gestation 
4 Sample taken about 14 months into gestation 
5 Sample taken about 13 months into gestation 
6 Sample taken about 14! months into gestation 

RESULTS 

(ng/me) 

2,06 
0,95 

-
-
-
-

Eleven of the 23 mature animals had calves, 2 of 
which were less than a month old, and 8 animals 
were lactating. Four had normal vulvas without dis
charge, 7 had normal vulvas with discharge, 2 had 
swollen vulvas without discharge, 7 had swollen 
vulvas with discharge, and the appearances of 3 
animals were not recorded. 

Neutrophils predominated in most of the vaginal 
smears (16/20), often accompanied by large, often 
single, non-cornified epithelial cells (16/20). 
Although parabasal and non-cornified epithelial 
cells were seen regularly in the smears, they did not 
predominate in any of the smears. 

Table 1 is a summary of the field data and hormo
nal results. Marked variations were observed in pro
gesterone and 17-~-oestradiollevels, while those of 
oestriol, FSH, and LH, varied little. Table 2 is a 

-~-17 
(pg/me) (IlIU/me) (ng/me) (ng/me) 

600,0 - - 1406,00 2,1 
50,00 - - 5,80 8,0 
30,00 - - 6430,00 ND 

220,00 - - 7770,00 ND 
90,00 - - 1170,00 ND 

420,00 - - 6850,00 ND 
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comparison of hormonal results from serial samples 
taken from 3 animals known to be pregnant at the 
time of capture. The stage of pregnancy at the time 
of sampling was determined following parturition. 

DISCUSSION 

Without detailed information concerning ovarian 
cyclicity in the black rhinoceroses, it is difficult to 
use the hormonal values presented in this study to 
define the precise oestrous cycle stages. The results 
suggest a correlation between 17-~-oestradiol and 
reproductive cyclicity, evidenced by the marked 
variations in the values expected for a group of non
synchronized animals, and the levels rose with 
advancing pregnancy (Table 2). The variation in 
progesterone, as with 17-~-oestradiol, also suggests 
reproductive cyclicity. In humans, progesterone 
varies according to the stage of the reproductive 
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cycle and increases after ovulation (Guy ton, 1976). 
It is likely that 17 -~-oestradiol and progesterone can 
be used together to monitor reproductive cyclicity in 
the black rhinoceros, although more data with 
follow-up information are needed to correlate 
hormonal levels with precise oestrous stages. 
Elevated levels of 17-~-oestradiol with low levels of 
progesterone levels, as seen in Animals 8704 and 
8823 (Table 1) may indicate pre-ovulatory phases, 
and elevated levels of both hormones, as in Animals 
8812 and 8814 (Table 1), might indicate either post
ovulatory phases or early {'regnancy. That both of 
these animals also had vagmal discharges and were 
captured with older calves that were no longer suck
ling lends credence to this speculation. Lactating 
animals had significantly lower levels of progeste
rone, while other hormonal values varied little. This 
agrees with hormonal changes in other species 
during lactation, where pituitary directed prolactin 
production suppresses the production of other gona
dotrophic hormones (Guy ton, 1976). Prolactin rose, 
as was expected, in serial ~amples frol? Animal 8882 
taken at 12 months gestatIOn arid agam shortly after 
parturition. 

Oestriol, LH, and FSH varied little in the rhinoce
roses, not even in animals known to be pregnant. 
Both LH and FSH are glycoprotein hormones that 
have steady secretory patterns with superimposed 
pulses. Serum levels in humans , therefore, vary 
greatly throughout the day, making analyses of 
results on single blood samJ?les of questionable value 
anyway (Guy ton, 1976). Smce neither of these nor 
oestriol varied much between the rhinoceroses in 
this study, it is possible that the antibodies in the 
radio-immuno-assay kits were unable to bind the 
rhinoceros hormones to any extent. In the absence 
of antibodies specific for these hormones in the 
black rhinoceros, however, it is not possible to vali
date this suggestion. 

Three pregnant animals, 8882, 8902, 8904, had 
elevated 17-~-oestradiol and progesterone levels, 
which rose as pregnancy progressed in Animals 8902 
and 8904, and dropped dramatically after parturition 
in Animal 8882 (Table 2). Prolactin levels were 
either low or not detectable in these animals before 
parturition and rose in Animal 8882 sampled after 
parturition. This pattern is similar to that seen in the 
horse during pregnancy, another perissodactylate, 
or odd-toed ungulate like the rhinoceros (Fowler & 
Nelson, 1986), where progesterone and oestrogen 
rise soon after conception, increase during preg
nancy, and decline after foaling (Roberts, 1986). 

Correlations between hormonal levels and vulvar 
appearances in the black rhinoceroses in this study 
were somewhat uncertain because of small sample 
sizes in some of the categories. However, 17-~
oestradiol appeared to be elevated when the vulva 
was either swollen, with discharge, or both, but not 
when classified as normal without discharge. This is 
as was expected, for the vaginal mucosa , being influ
ences by oestrogens, becomes moist, hyperaemic, 
and glistening when oestrogens peak during oestrus 
and pale and dry during dioestrus , when oestrogens 
are low (Noakes, 1979). 
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Vaginal mucosa undergoes cornification under the 
influence of oestrogen which provides protection 
during copulation and regresses under the influence 
of progestins (Noakes, 1979). Cytological examina
tion of vaginal smears has proved rewarding in 
determining the stage of oestrus in the dog and the 
cat (Coles, 1986), but has not been helpful in most 
other domestic species. Differences in the vaginal 
smears of the black rhinoceroses were difficult to 
assess, and it is likely that, as in most domestic spec
ies, vaginal cytology may not be useful in predicting 
oestrus cycle stages in this species. 
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