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Historie

e 1776- Lazaro Spallanzani — pokus o uchovani spermatu ve snéhu ©

* 1949 - Ernst John Christopher Polge — kryoportektivni vlastnosti
glycerolu

1951 — prvni potomek z kryokonzervovaného ejakulatu —skot

1953 — prvni dité z kryokonzervovaného ejakulatu (suchy led)
70. [éta 20. stoleti — vznik lidské kryobanky

Rozvoj inseminaci u zvirat

Dulezity pokrok v oblasti technik asistované reprodukce u lidi



* U zvirat- inseminace — ,,genetické zlepseni”
* Metoda k rizeni a uchovani plodnosti

-medicinské dlvody —chirurgicka Iécba, chemoterapie, radioterapie, hormonalni
terapie

-pred pubertou — odber tkane z varlete, kryokonzervace spermatogonialnich
kmenovych bunék nebo testikularni tkané

- transgender osoby
- social freezing —napr. nebezpecné povolani, vasektomie

* Lécba neplodnosti — nemoznost odbéeru v den OPU, komplikovany odber, tezké
oligozoospermie, vzorky (extrakce spermii z varlete-TESE nebo aspirace spermii z
nadvarlete -MESA), darcovstvi spermii

-vyuziti pro Ul, IVF, ICSI



Patient Condition

Adult cancer

Adolescent cancer

Cancer in prepubescent

males

Preoperative surgical
procedure to treat or
induce infertility

Non-malignant disease

Occupational risk

Posthumous sperm
cryopreservation

Sex change/ gender

reassignment

Cryopreservation of Sperm: A Review

Gururaj M. Borate ' , Ajay Meshram *

Sperm Collection Method

Frequent ejaculation

Frequent ejaculation (when they are
sexually mature), penile vibratory

stimulation, and electroejaculation

Testicular tissue freezing

Frequent ejaculation

Frequent ejaculation

Frequent ejaculation

Electroejaculation surgical removal of testes
and epididymides

Frequent ejaculation removal of testicular

tissue

What Makes Them Eligible for Sperm Banking?

Cancer and related therapies damage the gonads and impair

spermatogenesis

Same as above

Cancer treatment negatively affects spermatogenesis; testicular tissue

extraction is a promising experimental procedure

Bilateral varicocele ligation, prior to vasectomy

Systemic stress may impair spermatogenesis; gonadotoxic therapies affect

semen quality

Exposure to harmful chemicals may decrease fertility or cause chromosomal
damage in the germ cells; facing hazardous situations that may result in an
accident that causes infertility

Performed at the time of brain death based upon the patient's will or family
request

Hormone therapy damages spermatogenesis, and gender reassignment

surgery sterilizes the male



mala bunky s velkym povrchem - vliv na viskozitu a teplotu skelného prechodu
cytosolu - mensi nachylnost k poskozeni

v nepritomnosti kryoprotektiv — Sok chladem + tvorba krystalu - destrukce
bunécnych organel

Principem Uspéchu je minimalizace tvorby krystalu
nutnost pridavku kryoprotektiv a latek stabilizujicich membrany

kryotoleranci a chladovou toleranci ovliviuje lipidové slozeni membran —
mezidruhové rozdily (rozdily v profilu mastnych kyselin a v poméru omega3
/omega 6 mastnych kyselin), rozdilna velikost i tvar spermii

Na preziti spermii po kryokonzervaci ma vliv také funkcni kvalita spermii pred
zamrazenim — asthenozoospermiecké vzorky jsou nachylnéjsi k poskozeni
mrazem, dochazi ke snizeni fertilizaCni schopnosti



Rozpad akrozomu, ¢aste¢né odnéti vnéjsi akrozomalni membrany- dusledek tvorby
krystal( extraceluldrnich roztoku

osmotické zmeény vedouci k poskozeni lipidovych membran (zmény napéti v
membranovych kanalech, uniky iontt)—> morfologické zmeény

Poskozeni proteinu cytoskeletu (napfr. aktin, vimentin) — zvrasnéni cytoplasmy,
bobtnani subakrosomalni oblasti, ztrata obsahu akrosomu, vesikulovity vzhled,
zvyseny podil volnych hlavicek a defektt biciku

Poskozeni mitochondrii a jejich funkci
Oxidacni stres

rychlejsi mrazeni redukuje ultrastrukturalni zmeény a chrani integritu spermii v
porovnani s pomalym mrazenim

Nejlepsi ochranné vlastnosti pro spermie ma glycerol

glycerol v kombinaci s vajecnym zloutkem nejlépe chrani apikalni ¢ast akrozom a
mitochondrie



béhem kryokonzervace dochazi k ovlivnéni exprese genu a proteind, stability mRNA a k
urcitym zménam na epigenetické urovni (metylace DNA)

Zmeény v expresi klicovych genu vztahujicich se k plodnosti — u kance dochazi po kryokonzervaci
ke zméneé v expresi 41 genu

zmeény v expresi AKAP3, SOD 1 nebo HSP90 (hraje roli v motilité)

zmeény v proteinech vztahujicich se k motilite, vitalité a integrité akrozdmu (mitochondrialni
akonitat hydrataza, tektin 1, alfa-enolaza, vimentin), zmény v hladiné fosforﬁlace tyrosinu,
zmeéna v proteinech ovliviaujicih metabolismus spermii nebo strukturu biCikupo kryokonzervaci
dochazi ke snizeni motility, funkcnosti plasmatické membrany, integrity akrozomu, viability

Mechanismy nejsou zcela objasnény

Zmeéna osmolarity, intracelularni tvorba krystalu

zvysena produkce ROS a snizena antioxidacni kapacita enzymU—> oxidace DNA - zlomy
do kryokonzervacnich médii se Casto pridavaji antioxidanty

korelace mezi snizenim motility a defekty mitochondrii po rozmrazeni



Molecular alterations Structural alterations
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https://www.sciencedirect.com/science/article/pii/S0378432021002190

Alterations in DNA methylation

ROS increase

Oxidative
stress

Changes in DNA/protamine complex




Table 1. Freezability markers identified in cattle, pig, sheep and horse sperm.

Marker Effects Species Reference

Sperm proteins

proAKAP] Could help predict factors underlying Horse  (Blommaert et
cryogenic damage, such as oxidative stress al., 2019)

Pig (Perez-Patino et
al., 2019a)

Sheep (Riescoetal,

20200
Heat shock protein Maintain metabolic and structural integrity  Cattle  (Zhang et al.,
90AA1 (HSPO0DAATL) of cells under stress conditions 2015)

Pig (Casasetal,

20100
Heat shock protein 8 Cattle  (Holt et al., 2015)
(HSPAS)
Aquaporin 7 (AQP7) Involved in the permeability of the plasma  Cattle  (Prieto-Martinez
membrane to water and permeahle etal, 2017b)
Aquaporin 3 (AQP3)  CYoprotectants Pig  (Prieto-Martinez
et al, 2017a)
Voltage-dependent Allows the transport of ions Pig (Vilagran er al.,
anion channel 2 2014)
(VDALC2)
Glutathione 5- Involved in cellular protection against Pig (Llavanera et al,,
transferase Mu 3 oxidative stress 2019)
(GSTM3)
SP proteins
Fibronectin-1 (FN1) Could help predict factors underlying Pig (Vilagran et al.,
cryogenic damage, such as oxidative stress 2015)
265 proteasome and Sheep  (Rickard et al.,
CCT complex 2015)

https://www.sciencedirect.com/science
Acid seminal fluid Cartle (Eimspanieretal. /3rticle/pii/S0378432021002190

proteins (aSFP) 1994)



: Glycerol, DMSO
-prunik do bunky, zdbrana tvroby krystall
: albuminy, dextrany, vajecny zloutek (lipoproteiny)
-ochrana membrany na povrchu buriky
Prepubescentni odbér tkané z varlete- DMSO a sucrosa

Lidské spermie jsou relativné tolerantni k teplotnimu Soku (rychlé ochlazeni/otepleni) —
pravdépodobné diky vysokeé fluidité membran (nizky podil nenasycenych vs nasycenych
mastnych kyseliny), nizkému obsahu vody (50%)

Presto pokles motility spermii o 30- 50 %

Cooling rate- klicovy parametr, rychlost ochlazeni (i zahrivani-warming rate) musi byt
kontrolovana

— delSi mrazici procedura, vyssi objemy davky

— rychlejsi procedura —vysoky rychlost chlazeni, malé objemy spermii, primy kontakt s
tekutym dusikem (riziko kroskontaminace)



* Na pocatku byla kryokonzevacni média pripravovana primo v laboratori
* Dnes komercné dostupna s vhodnou certifikaci

* Metoda mrazeni podle doporuceni vyrobce (ejakulat nebo promyta susmenze spermii se
s misi v urCitém pomeéru s mrazicim médiem, umisti se do nosice a zamrazi)

« Casto se vyuZiva umisténi davek do par tekutého dusiku, mnohdy v kombinaci s
preekvilibraci v chladnicce

 Nutnost kvalitniho znaceni davek!!!!

* Nutnost dobré kontroly —dvojita kontrola nebo matcher systém
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: glycerol, TRIS, cukry (fruktdza, sukréza, threaldza), vajecny
ilou’lcek, al)wtibiotika (gentamicin), antioxidanty (vit C a E, glutathion, SOD,
atalaza...

rychlé mrazeni v parach dusiku (-167°C) -nejcastéjsi
vitrifikace (pfimo do tekutého dusiku: -196°C)-zfidka
manualni pomalé mrazeni

programované pomalé mrazeni —skoro se jiz nepouziva

: rychlé pri 37°C
5 minut v pokojové teploté a nasledné ponoreni do 37°C
rychlé rozmrazeni pri 40°C
rozmrazeni pri pokojoveé teploté



Pre-cryopreservation
selection of motile
spermatozoa

MProving strategies

Additionof
antioxidantsto
cryoprotectants

Post-thawing sperm
selection
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Additionof growth
factors or platelet-rich

plasma

Sperm lyophilization

Use of altermative
devices for low sperm
number
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SPERM VITRIFICATION
DEVIGE

PRODUCT INFORMATION

Categories: Andrology, Andrology Cryo.

The ability to cryopreserve a small number of human
spermatozoa is essential in cases of severe male infertility,
especially for patients requiring surgical sperm retrieval.

Mozno vlozit primo na ICSI misku

Video: https://youtu.be/nDyvr2Z6jKs
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Kryobanka

e Otevreny systém — drive Casty

e Uzavreny systém — tésny svar, nyni preferencné

» Autologni / alogeni (darcovska)
* UloZeni v tekutém dusiku nebo v parach dusiku (zabranéni kroskontaminace)

* Procesy zpracovani, ulozeni a uchovani bunék musi byt bezpecné s ohledem na prevenci
prenosu infekcnich chorob a na udrzeni kvality —Cidla na monitoring teploty

e SARS-CoV-2 —v ejakulatu byl virus prokazan pouze zridka, ale asociace onemocnénim a
snizenou kvalitou ejakulatu

* Bylo prokazano narozeni dité 28 let po zamrazeni ejakulatu
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* Pfi mrazeni ejakulatu je dulezité dodrzovat
bezpecnost!!

e Zasady prace s tekutym dusikem

e Ochranny odévy, rukavice, stit/bryle, s davkami
manipulujeme pinzetou

 Systémy detekce kysliku -alarm




Freeze-drying of mammalian sperm

Levent Keskintepe !, Ali Eroglu

Affiliations + expand
PMID: 25428025 DOI: 10.1007/978-1-4939-2193-5_25

Abstract

Long-term preservation of mammalian sperm at suprazero temperatures is desired to save storage
and space costs as well as to facilitate transport of preserved samples. This can be accomplished by
the freeze-drying of sperm samples. Although freeze-drying results in immotile and membrane-
compromised sperm, intracytoplasmic sperm injection (ICSI) can be used to introduce such an
immotile sperm into an oocyte and thus start the fertilization process. So far, it has been shown that
improved freeze-drying protocols preserve chromosomal integrity and oocyte-activating factor(s) at 4
°C for several years and at ambient temperature for approximately 1 month, which permits shipping
freeze-dried samples at ambient temperature. This chapter concisely reviews freeze-drying of
mammalian sperm first and then presents a simple freeze-drying protocol.



Darcovstvi spermii

Cryos

* Mlady zdravy muz

* V CR do 40 let, anonymni
EUROPEAN

Normalni vysledek vysSetreni spermiogramu SPERM-BANK

Vysetreni Hepatitida B a C, HIV, Syphylis, Chlamydie

180 dnu karanténa - uvolnéni do darovaciho procesu
Genetické vysetreni — karyotyp, CFTR, SMA, GJB 2

* \lybér podle krevni skupiny a charakteristickych rysu

SpermBank

International




https://eshop.myspermbank.cz/
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