State of ART in Rhinoceroses

Greater One-Horned/Indian Rhinoceros African White Rhinoceros
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Assisted Reproductive Technigues (ART)

Endocrine analysis
Ultrasonography

Semen collection/cryopreservation
Artificial insemination (Al)
Exogenous hormone administration

MUseum...Library IMLS National Leadership Grant 2014-2018

SSSSSSSSS



Endocrine Analysis =~~~ B

GOH: Variable estrous cycle length 28-60 days

% . T s N
. . O o v
& ﬁ'@ 1 ~
g g i s PV T - .
- 1 R L » 4
. o 3 S
3 4 : 4
- -
4
-
¥

¥ .

African White: Variable estrous cycle length of 30 or 70 déys‘\j
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Ultrasonography

GOH: Growth of very large sustained pre-ovulatory
follicles >10cm; 14 day follicular phase
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- 16.7cm Area: 194.9cm? Circ: 49.7cm
* 14.8cm

African White: Follicular growth similar to
domestic mare; 9 day follicular phase.

Development of reproductive
pathology (leiomyomas)

E.l. Medical Imaging PID:
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Male Ultrasound
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Rectal/Penile Massage.:.

Semen Collectlon ‘\

Electroejaculation \
Urethral catheterization B e
Cryopreservation

. VIV Exc47/




Table 1. Reproductive characteristics of male Indian rhinoceros (# = 6) whole ejaculates (n= 10) obtained by electrogiaculation.

-

Parameter Mean + s.e.m High Low
Semen volume (mlL) 158.6 = 32.86 3375 13.0
Sperm motility (%) 47.97+9.42 83 0
Sperm progressive motility status (0-3) 27+036 35 0
pH 8.74+0.05 9.0 8.3
Normal sperm morphology (%) 388+7.79 83 19|
Primary defects (%) 0.83+0.18 1.0 03
Secondary defects (%) 60.38+79 81 17
Sperm concentration (x 108 mL1) 10.78 + 4.22¢ 34.962 1.542
10114354 34.96° 005
Total sperm per ejaculate (x 10%) 304.28 + 40.9 532¢ 171.22
73.9+47.56° 5320 46.5°
Motile sperm per ejaculate (x 10%) 207.51 +45.452 478.82 98.612
166.01 + 4529 478.8° 0
Viability (%) 80.5+1.99 95 84
Qsmolality (mmol kg-1) 308.04 = 4.793 410 2N
Testosterone (pg mL) 2.08 + 355 4.0 0.9
Age at collection (yrs) 17.5+297 34 7.5
Number of stimuli 1203+ 8.6 150 70
Number of series 39+.277 5 2
Number of semen fractions 10.9+1.21 18 6
Time of procedure (min) 36.9 +3.57 60 14

2values represent the exclusion of # = 2 gjaculates that did not meet criteria for gyropreservation.
b values represent the inclusion of = 2 ejaculates that did not meet criteria for gyropreservation.

Table 2. Characteristics of male Indian rhinoceros (» = 6) fresh ejaculate fractions (# = 8) obtained by glectroejaculation and
subsequently processed for cryopreservation.

) k-l Parameter Mean +s.em High Low

~ Semen fraction volume (mL) 25.69+4.05 55 4
¥ | Sperm motility (%) 78.80+3.31 90 50|
Sperm progressive motility status (0-3) 345+0.13 4.0 25
pH 8.71+0.08 9.0 8.5
Normal sperm morphology (%) 56.2 +7.56 88 19
Primary defects (%) 03+0.14 1 0
Secondary defects (%) 435+ 757 81 11
Sperm concentration (x 108 mL-1) 516 +1.61 20.16 1.25
Total spermatozoa per ejaculate fraction (x 10%) 84.02+13.46 194.72 36.8
Motile sperm per ejaculate fraction (x 10%) 66.49+1.02 138.22 184
Sperm viability (%) 904 +2.03 97 80
Osmolality mmolkg 309.75+9.13 347 273
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Artificial Insemination

General Anesthesia

3.5-3.8mg etorphine + 12-14mg detomidine + 300-400mg ketamine

n = 4 post-ovulatory (SB238)
n =5 pre-ovulatory (n=4 SB238; n=1 SB189)




No Anesthesia; Operant Conditioning

endoscopic insertion
n =9 (n=6 SB238;n=3 SB189)
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.'Standing Sedation Manual Insertion
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n= 4 (n=8 SB274; n=1 SBZ41)
Butorphanol + Azaperone

Female

Al Procedure

.

Butorphanol (mg)

Az_;a'perone (mg).
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Summary of Indian rhinoceros (n = 4 females) Al procedures

Level of Sedation Insemination Techniqgue  Ovarian Response  Number of Al's ~ Conceptions  Term Pregnancies

General Anesthesia Varied® Ovulatory 8 0 0
Anovulatory 1 nfa nfa

No Sedation Endoscopeb Ovulatory
Anovulatory

Manual’ Ovulatory
Anovulatory

Standing Sedation Manual Ovulatory
Anovulatory

*Method 1: "Method 2: ‘Method 3: "Method 4
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Indian rhino Al currently requires |ntenS|ve monitoring
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Many females have anovulatory cycles

GOAL: Improve chances for successful Al
= Rhinos at institutions where intensive monitoring isn’t possible
» Help ensure that the rhinos will ovulate
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—@— Deslorelin in saline (n=3)
—O— Cystorelin (n=2)

L ) —w%— Sucromate (n=5)
—@— Deslorelin in saline (n=3)

—O— Cystorelin (n=2)
—w— Sucromate (n=5)
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Progesterone Metabolites (PdG) ng/mg Crt
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—Estrogen Conjugate (EC) —O—Progesterone Metabolites (PdG)
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