
Cryopreserving Cryopreserving 
whole organs whole organs 

Jorge Sztein, DVM PhD Jorge Sztein, DVM PhD 
ARTiCS UnitARTiCS Unit

Comparative Medicine BranchComparative Medicine Branch
NIAID NIAID -- NIHNIH



Peter’s Principle

P. Mazur 1977



Stanley’s Principle





Frozen Bodies



Frozen BodiesFrozen Bodies



Production of healthy cloned mice 
from bodies frozen at -20oC for 16 

years
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Cryopreserved mouse testis cells re-establish 
spermatogenesis in recipient testes and produce viable 

progeny.

Wu X et al. Hum. Reprod. 2012;humrep.des077
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Ovary Cryopreservation

Thaw Half-Ovaries 
& Transplant into
Histocompatible
Recipient

>



Fresh unprimed

Sztein et al, Biol rep 58,1998



Fresh primed

Sztein et al, Biol rep 58,1998



Frozen non primed

Sztein et al, Biol rep 58,1998



Frozen primed

Sztein et al, Biol rep 58,1998



Representative sample of oocytes isolated 
from frozen–thawed ovaries.

Sztein J et al. Hum. Reprod. 2000;15:567-571
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Thawed 10” X40

Sztein et al, Biol rep 58,1998



24 hours  x40

Sztein et al, Biol rep 58,1998



3 days  X40

Sztein et al, Biol rep 58,1998



Sztein et al, Biol rep 58,1998

4 months x20



Ovary Cryopreservation 
in Straws

 0.5 cc French straw0.5 cc French straw 100 100 µµl CPAl CPA
(One step dilution)(One step dilution)

 CPACPA 2 M PROH2 M PROH

10% FBS10% FBS
M2 M2 

mediummedium

 Female age Female age 2121--60 days60 days

J. Sztein, JAALAS 49, 4, July 2010.



Ovary Transfer

Vial Straw

Recipients 23 11

Implanted (+) 13 (57%) 7 (63%)

# positives 
pups

3.2/female 4.7/female

Pups/female 1.5 6.5

Interval first 
litter

40.1 40



Muchas Gracias!!



Peter Principle




