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Stabile and disbalanced Planetary  Processes

No.1 Species Extinction

No.3 Climate
Change

At risk are (IUCN):

• 21% of all mammals

• 12% of all birds

• 28% of all reptiles

• 30% of all amphibians

• 32% of all fishes

• 27% of all insects

• 45% of all mollusks

• 35% of all crustaceans

• 56% of all arachnids

•……



courtesy of Dr. William Fowlds
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Genome Resource Banking

Population Dynamics
Human Impact



Cryobanking buys Time!
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Capture of the last Sumatran rhino in Sabah (18. Dec. 2011)

Two weeks later
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Inbreeding effects
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Richard Lydekker (1849 – 1915)

110 years later practically extinct



Phylogeny of the Rhinocerotidea



Last of their Kind



Is the northern 
white rhinoceros

doomed?
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Cryopreservation



Northern white Rhino
Ol Pejeta, Kenya



Anaesthesia in wild patients
QUESTIONNAIRE on Medical History of Patients

Age:___yrs Height:___cm Weight___kg

Do you smoke?

Do you drink alcohol regularly?

Do you take any kind of drugs?

Do you have diabetes?

Do you have high blood pressure?

Do you have any known intolerances?



Anaesthesia incident



Anaesthesia incident





Transrectal oocyte collection

in white rhinos using a 

patented system
(by U.S. Patent No. 10,779,859; European Patent EP 3 369 397; ARIPO Patent AP/P/2018/010558; Republic of South Africa 

Patent No. 2018/01416)



General Anesthesia



to 90°

bended, double lumen
aspiration needle

(30° to 90°)

classic (5 - 10 cm) 

New oocyte aspiration technique

new (150 – 200 cm)

U.S.-PAT: 10.779.859
European PAT: EP 3 369 397



3D-ultrasound
of a stimulated

rhino ovary





Northern white rhinoceros oocytes

Before IVM After IVM



In Vitro Maturation of rhinoceros inmature rhinoceros oocytes (36 hours) 



Fatu x Suni

ICSI
IntraCytoplasmatic Sperm Injection





N°
OPU

N°
total

females

Distribution
reproductive

status

N°
total

follicles

N°
punctered

follicles

N°
recovered

oocytes

N°
injected

MII

N°
cleaved

embryos

N°
total

blastocysts

82 26 10% fertile &
90% infertile

1513 1168 437 163 105 46 SWR
39 NWR

Oocyte collection in southern
(SWR) & northern white

rhinoceroses (NWR)



Embryo Transfer Program in 
wild surrogates



Timing the Transfer by Estrus Detection
by a sterilized Teaser Bull



Solution: Teaser Bull 







water-cooled
microwave ablation

probe

ultrasound
probe

Cauda epididymidis

Caudal pole of testis

Non-surgical Teaser Bull preparation



Ablation process for the
tissue destruction

Targeting the epididymis
with the probe











transrectal
Embryo Transfer









3400  mm100 mm



First Rhino Fetus (70d) generated
by Embryo Transfer 

Photo of the Year 2024





3/22/2026 Joseph Saragusty Department of 
Reproduction Management



Cryopreservation



In 2012, Dr. Yamanaka was awarded the Nobel Prize in Physiology or 

Medicine for his discovery that adult somatic cells can be reprogrammed 

into pluripotent cells. By introducing the genes for four factors that turn 

genes on and off, he induced the skin cells of adult mice to become like 

embryonic stem cells, which he called induced pluripotent stem (iPS) cells. 

Dream?

Hayashi et al. Science. 338, 971-5 (2012)
Saito et al. Nature 471, 504-7 (2011)

Hikabe et al. Nature 539, 299–303 (2016)

In-Vitro-Gametogenesis

http://gladstoneinstitutes.org/nobel/


Induced Pluripotent Stem Cells  (iPSC)

of critical endangered rhino species

Transformation potential for In-Vitro-Gametogenesis

for producing eggs and sperm
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Fibroblast culture of deceased northern white rhino



Pluripotent stem cells of the northern white rhino (NWR) are able to 
differentiate into cardiomyocytes



ESC & iPSC derived of the northern white rhino as basis for the In Vitro Gametogenesis
(adaptiert von Hayashi et al., 2021 in Reproduction, Fertility and Development) 







Assisted Reproduction
in Giant Panda
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Endoscopic/ultrasound-guided artificial insemination

Step 6

semen surrounds
the guide after 
insemination

Step 2 Step 3

Step 4 Step 5

guide guide

Step 1

guide

AI-catheter
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AI-catheter
AI-catheter



Estrogens

Progestin

PGFM

Schematic giant panda pregnancy profile

90 d – 165 d
Diapause

Ovulation

Birth

Is there a cross-talk between embryo(s) and uterus?
Does the uterus know it is pregnant? 

Wauters et al., 2019









Ultrasound exam











Cubs’ development

energy-rich, 

green milk





Elephants have the longest gestation in the animal

kingdom with an avarage of 660 days

Mouse: 20d

Dog: 62d

Sheep: 140d

Human: 260d

Horse: 340d

Rhino: 450d

Elephant: 660d



Semen manual collection



Semen samples with motility

up to 90% are optimal for

cryo-preservation





Phase 1
- no collection -

Phase 2
- collection -



Frozen Dumbo 1

2009

Frozen Dumbo 2

2010

Frozen Dumbo 3

2023



Iqhwa means in
Zolu-language: Ice

Iqhwa
Born in Tiergarten
Schönbrunn, Vienna
September, 2013

First elephant produced
from frozen-thawed
semen



1th elephant oocyte
collected by OPU in

a living elephant cow





Elephant fetus, day 119d pc



CRL –Crown-Rump-

Length

BPD – Biparietal Distance

TH – Thorax Diameter

FL – Femur Length

days p.o.

Growth Curves





fully ossified skull
after 640d pregnancy



Limited pelvic diameter



Courtesy Bengt Roken

Malposition in a normal sized calf



Schematic diagram of the extraction set-up
using episiotomy



Dissected Asian elephant fetus (6 parts)

after fetotomy
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- Interspecies Chimera -

Alternative Recipients?



Partridge et al., 2017, Nature Communication 8, article number:15112



inner cell mass transfer

Loi et al. J Reprod Develop, 2018





Embryoblast

Uterine Mucosal Cell

Endometrium

Trophoblast Invasion

BlastoceleTrophoblastBlastocele

Embryoblast





IVF-Lab
at the Institute for Zoo 

& Wildlife Research

>30 species processed



aguti

Asian lion

brown bear

dromedary

gerenuk

hippo

walrus

wallaroo
kangaroo

tree
kangaroo

Sumatran
tiger

seal
naked mole

rat
leopard



Bone - Mode

Bone – Surface - Mode



abundance

investment per individual

global responsibility & societal investment



Solution: Teaser Bull 



Northern white Rhino iPSCs are pluripotent &
differentiate into three germ layers  


