
Unit II – Cryopreservation of gametes



Why cryopreservation of gametes?

• Zootechnics

• Reproductive medicine

• Laboratory animals

• Biodiversity



Not only cows…



ART



Indication for gametes cryopreservaton in 
human ART

• Chemoterapy, radiotherapy

• Diabetes and autoimmune disorders

• Infectious diseases

• MESE/TESE.

• Semen collection distress



Laboratory animals



Biodiversity



Interesse di diverse categorie

• zootechnicians

• physicians

• Veterinarians

• Farmers

• Association for biodiversity protection/conservation

• Patients

…



It means … 



Cryopreservation of spermatozoa



problems

• Non spherical shape

• Highly dynamic citoschkeleton

• Highly dynamic membranes

• Need of economic protocols

• High differencies among subjects, breeds, 
species, …



Methods

IMPORTANT: it is believed that, due to the low
water content and high concentration of
citoplamsmic proteins, in spermatozoa of
intracellular ice crystals are not formed ,
regardless of the used freezing protocol.

Morris GJ, Actona E, Murray BJ, Fonseca F. Freezing injury: The special case of the 
sperm cell. Cryobiology 2012;64: 71-80.



Metodologie applicate

Slow Freezing: 2-4h.
example:
fom RT to 5°C -> cooling rate 0.5 – 1 °C/min
from 5°C to -80°C ->    “          “    1 – 10  °C/min
Then in N2 at -196°C.

Manually

Programmable freezers



Rapid Freezing: direct contact of sample with N2 

vapors. 

It requires 8-10 minutes.

https://www.corning.com/media/worldwide/cls/documents/t_cryoanimalcc.pdf



Cryopreservation of small numbers of 
spermaozoa

Useful in several pathological conditions.

It allows the availability for long times of gametes.

It is often used in combination with other
technologies



• 1. MESA, Microsurgical epididymal sperm
aspiration

• 2. PESA, Percutaneous epididymal sperm
aspiration

• 3. TESE, Testicular sperm extraction

• 4. TESA, Percutaneous testicular sperm
aspiration



Microsurgical Epididymal Sperm
Aspiration



Percutaneous Epididymal Sperm
Aspiration



Testicular Percutaneous Sperm
Aspiration/Fine Neddle Aspiration



Testicular Sperm Extraction



Methods





Sperm cryopreservation and DNA 
damage



Cryopreservation damages



As terminals products are formed reactive
aldehydes, including the malonilaldeide
(MDA) and the hydroxynonenal (HNE).
Possible formation of adducts with DNA.

HNE

MDA

lipoperoxidation





Differencies among individuals and 
breeds

• It is a very important issue, for instance, in
swine.

• The use of cryopreserved spermatozoa causes
the reduction of the number of newborns (1 –
3 ).

• It is likely due to the high levels of
polyunsaturated fatty acids DPA; 22:5, n-6 and
DHA; 22:6, n-3.

















Pazienti oncologici

Sperm (and oocyte) cryopreservation could be 
useful for oncologic patients as well as those
with several other pathologies



In the UK in the period 1979-2008 about 75% of 
cancer patients were over 65 years old and 
about 1% were aged under 14 years. About 
24% of tumors hit patients between 15 and 64 
years.





Effect of chemotherapy on fertility



Testes cryopreservation





Strategies to manage the fertility
damage

in vivo protection of SSC:

• obtained or with hormonal therapies 
(ormonosoppressive or to stimulate 
spermatogonia) or with the use of anti-apoptotic
and / or cytoprotective substances.

• Cryopreservation of immature gametes:

• I) cell suspensions

• II) tissue fragments



III) Whole Testes

To date not encouraging data in humans.

NEW PROSPECTIVES

- Germ cell transplantation







Devices



CRIOMOCROSCOPY



TESTS

Electronic microspcopy



Kit Live/Dead



Acrosome intgrity

• PSA

• acrosin



• HOS test



Acridine Orange (AO)



TUNEL - COMET


