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Kpuoouvtnpnon otrepuaTtoc- OpIouog

H diatpnon NS BIWaoIPOTATAC TWV OTTEPUATO{WAPIWV
07O UYPO alwTto aTou¢ -1960 C, o€ €10IKA doXEia yia TTOAAG

Xpovia ( avaoTeEAETal N BioAoyikn OpacTNPIOTNTA OTOUC
-1350 C)

“FUNDAMENTAL CRYOBIOLOGY” = n €moTAun 10U

LMEAETAEI TNV ETTIOPAOCN TWV XOUNAWY BEPPOKPATIWY OTA
KUTTOPA.



loTOPIKA OTOIXEIO

1776 m |azzaro Spallazani
1866 ™% Montegazza
Karayu¢n o€ ¢cnpo mmayo : -750 C

Karayuén oT1o uypo alwro : -1960 C



2. NMAVTIKEC NMEPOMNVIEC

1953 npwTn €yKUupoouvn

( Sherman and Bunge, 1953)
1963 BewpnTIKA HOVTEAC

(Mazur, 1963)
1970 npwTec TpaneleC onEPUATOC

1973 npwTn yevvnon naidiou



NeoTTAGopaTa

[ Testicular cancer

Acute leukemia
Non-Hodgkin lymphom
O Malignant bone tumour

O Soft-Tissue sarcoma

O Malignant brain tumour

O Other cancer

Menon S. et al, Hum Reprod, Vol.24, 37 — 44, 2009



AAANEC TTOONOEIC

Menon S. et al, Hum Reprod, Vol.24, 37 — 44, 2009

Urological disease

O Paraplegia

O Renal pathology

OMedically assisted procreation

H Klinefelter syndrome

O Severe oligozoospermia

@ Rheumatoid purpura



ETTidpaon Tou Kapkivou oTnV
YoVIuOTNTA TTPIV TNV BEpaTTeia

increased catabolic state

malnutrition

hypothalamic dysfunction  vigersky et a1 1977
stress hormone secretion schenker et ai 1992
testicular dysfunction Fitoussi et ar 2000



ETridpaon Tn¢ Bepartreiac yia Tov
KOPKIVO TNV YOoVINOTNTO

Table 1
cancer

The impact of radiation therapy or systemic chemotherapy agents on spermatogenesis in patients with

Agent

Cumulative dose

Azoospermia

Additive effect with
other chemotherapy

drugs

Comments

Radiation
Gonads

Total body

Chemotherapy
Cyclophosphamide
Chlorambucil
Cisplatin
Procarbazine
Carboplatin
Nitrosoureas
Busulfan
Ifosfamide
Carmustine
Lomustine
Nitrogen mustard

Malphalan
Actinomycin D
Doxorubicin
Cytosine
arabinoside
Vinblastine
Vincristine

Pacliatxel
Docetaxel
Gemcitabine
Trastuzumab
Irinotecan
Oxaliplatin

2.5 Gy/0.6 Gy

8 Gy Single 12 Gy
fract.

19 gm/m?
1.4 g/m?
500 meg/m?
4 g/m?

=2 g/m?

>600 mg/kg
=30 g/m?

1 g/m?

500 mg/m?2

770 mg/m?
1 g/m?

50 g/m?2
8 g/m?

Permanent/temporary

Permanent

Yes
Yes
Yes
Yes
Likely

Likely
Likely
Likely
Likely
Unknown

Unknown
Unknown
Temp oligo (alone)
Temp oligo {(alone)

Temp oligo (alone)
Temp oligo (alone)

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Yes

+cyclophosphamide

3 to 7 weeks courses
worse than single dose.

Used

0.15 Gy decrease count

with other highly

gonadotoxic agents

Same
Same

Azoo
Azoo

Azoo
Azoo
toxic

in combo
in combo

in combo
in combo; Less
than vinblastine

Abbreviations: Azoo — azoospermia, Combo — combination, Oligo — oligospermia, Temp = temporary.




H onuaagia TN KpuoouvThenong

= AlaTnpnNonN TNC YOVIUOTNTAC
(Agarwal et al 2004)

= AIaTAPNON TNC YEVETIKNG NOIKIAOMOPPIAC
TWV €1I0WV

(Critser & Russell, 2000)
= AIdTNPNON YEVETIKA TPOMOMOINUEVWV EIOWV
(Knight & Abbott, 2002)



ETridpaon TnG Karayucng otnv
KIVNTIKOTNTO
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Ozkavukcu et al, J Assist Reprod Genet (2008) 25:403-411



H emmidpaon 1n¢ Katdyueng oTIC

Table Il Pre-freeze and post-thaw forward motility (mean + SEM)

ey L x

e s et e

Pre-freeze forward motility  Post-thaw forward motility  Variation of forward motility Comparison

(A: %) (B: %) (C:%) (P-value)

HL 29.30 + 250 1094 + 1.73 66.66 P < 0.0001
TC 3570 + 2.38 1331 + 1.78 62.72 P < 0.0001
AL 2330 + 1.66 8.80 + 2.00 62.23 P=0.0015
NHL 3345 £ 1.70 1633 + 2.09 51.18 P =0.0006
MBT 31.79 £ 455 15.47 + 2.66 51.34 P=0,002
All patients 2988 + 115 1241 + 0.79 58.46 P < 0.000]
(n= 156)

S —

HL, Hodgkin's lymphoma; TC, testicular cancer; AL, acute leukaemia; NHL, non Hodgkin's lymphoma; MBT, malignant bone tumour; Non-cancer, ‘non-cancer’ group; C, [(A= B)/A] x
100; n, number of patients.

Menon S et al, Hum Reprod, Vol.24, 37 — 44, 2009




ETridpaon TnG Karayucng otnv
LopPOoAoYia

MNormal Head Midpiece Tail Acrosome
spermatozoa  defects defects defects defects

B Pre-freeze 0O Post-thaw

m  Ozkavukcu et al, J Assist Reprod Genet (2008) 25:403-411



Emidpaon Tn¢ KpuoouvTtpnong...

... OTNV Xpwuarivn
O chromatin condensation (Hammadeh et al 1999)

d  chromatin structure assay ( Spano et al 1999)

... OTIC KUTTAPIKEGC NEMPBPAVEC

lipid peroxidation of unsaturated fatty acids by free radicals
(Bell et al., 1993)

acrosome ( Esteves et al, 2000)



ETTidpaon Tn¢ KpuoouvTtpnong...

... OTA Xpwuoowuarta

“ no alteration in the
frequency of chromosomal abnormalities or sex ratio in
human spermatozoa after freezing ”

(Chernos and Martin 1989, Martin et al., 1991)



AANQYEC KATA TV KATAWUCN

= [fJupnVveC NAyou €EwKUTTAPIKA

= AUENON TNC CUYKEVTPWONC TWV
OIAAUMEVWYV OUCIWV

= MeTakivnon veEpou — apudaTwaon KUTTapwyv



Fuller and Paynter, 2004
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YWnAog pubuog yugng

= To vepo eykAwPBileTal
= AnuIoupyouvTal KPpUoTAAAOI

= KaTaoTpePETAl N KUTTAPIKN
AEITOUpYIQ



Fuller and Paynter, 2004
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XAPNAOG puBuOG Yugng

=" To VEPO WETAKIVEITAI OTOV
eEWKUTTAPIO XWPO

= AUuénon TNC OCUYKEVTPWONC TWV
OIGAUMEVWYV OUOIWV eVOOKUTTAPIKA

= KataoTpo®pn TNG UEMBpavng Tou
KUTTApou



Fuller and Paynter, 2004
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Two-factor hypothesis
Mazur et al, 1972

lution effects injury Intracellular ice formation
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PuBuoc wuenc + Biwaoiyotnta

Mouse N
embryos

-
"

Human Sperm *

©
=
-
5
w




KPUOTTPOOTATEUTIKA

=" [AukegpOAn

Polge C et al Nature 164 (1949) 666-6/6

= DMSO (Dimethyl Sulfoxide)

Lovelock J.E. and Bishop M., Nature 183 (1959) 1394-1395

= AANAQ...



KPUOTTPOOTATEUTIKA

= QUOIEC NIKPOU N MEYAAOU Popliakou Bapouc
Nou XaunAwvouv To onueEio TAENC Tou
dlaAupaTocC

= O nayo¢ kataAapPavel HIKPOTEPO HEPOC
TOU OIaAUNATOC apa NEPIOCOOTEPOC XWPOC
d1aBeoiuoc yia Ta KUTTapda



KPUOTTPOOTATEUTIKA

<

MikpoU HOpIaKoU Msyc'l)\o>u LOpIaKOU
Bapoug Bapouc

— OIEIOOUTIKA - NpoKaAouv apudaTwon



KPUOTTPOOTATEUTIKA

AAANEC OUTIEC ONWC

" NapAayovTeC Nou oTabeponolouVv TNV
HeEpBpavn,

= EDTA yia OeoPeUON TOU acBeaTiou,

= pyBuioTika dlaAupaTa via To pH



H etTidpaon tn¢ TpdéoBeonc
KQUOOTTPOOTATEUTIKOU OTO KUTTOPO

0 2 4 6 8 10 12 14 16 18 20

1 Step Addition of 2M CPA

Relative Cell Volume

0 2 4 6 8 10 12 14 16 18 20

Time (seconds)

Gilmore J.A. et al Hum Reprod, vol 12 , 112-118, 1997




H emmidopaon TnC apaipeang
KOQUOOTTPOOTATEUTIKOU OTTO TA KUTTOPO

J.A.Gilmore et al Hum Reprod, [.12, 112-118, 1997



AlaTAPNON TWV KUTTAPWYV




KaTtawucn otreppatolwapiwyv

= 0 10aVIKOC pubuoc kaTawuénc Twv
oneppatolwapinv unoAoyileTal kovta oTouc 17 o
C/min

(Devismita et al, 2012)

= >TnVv npaén n 6eppokpacia NePTEl ano Tnv
Bepuokpaocia nepiBailiovtog atouc 5 o C pe pubuo
0,5-1,0 o C/min, katoniv To d€iyuad KAaTawuxeTal
ano Touc 5 0 C otouc —80 0 C ue pubuo 1 - 10 o
C/min kal JeTa TonoBeTeiTal oto uypo alwTo
(Di Santo et al, 2012)



AlaTAPNON TWV KUTTAPWYV




AlaTAPNON TWV KUTTAPWYV




KaTtawucn JIKpou aplBuou OTTEPH/ WV

Al0@aVeiG (WVEC (Walmsley et al., 1998; Fusi et al., 2001)

MIKPOOTAYOVEC (Gil-Salom et al., 2000)
nGYéTSQ (Koscinski et al., 2007)

Cryoloops (Nawroth et al., 2002; Schuster et al., 2003, Isachenko et
al., 2004b, 2005)



YaAoTtroinon

Me Tnv uaAonoinon €NITUYXAveTal n KpPUOCoUVTNPNON
TwV oneppatTolwapinyv, onwc Kalr AAA®WV KUTTAPWV N
EUBPUWYV, XWPIG TRV XPNon Twv
KPUOMPOOTATEUTIKWV ouoiwVv. H katawué&n kai n
anowuén vivovTal Ye €€AIPETIKA YpPNYopoucC pubuouc
Kal ETCI ENITUYXAVETAl UPnAnN BIwoIKOTNTA Kal
AEITOUPYIKOTNTA TWV oneppaTolwapinv, XwpIic TNV
apvnTiKn €nid®pacn TOU KPUOMPOOTATEUTIKOU



ETipiwon Twv PJIKPO-0pYaAVIOUWY

| AepoBiol

= Chlamydia

= Ureaplasma urealyticum and Mycoplasma hominis
" MuknTteC

= KUTTOPOUEYOAOIOC  K.Q.



ATUOI uypou adwTtou

B NON

Ac@paleia w¢ npoc TNV PETAdoon HIKPO-0PYAVIOUWV

= CONS

Alakupavoelg otnv 6eppokpacia diatnpnong Twv
EIYUATWV

KooToc Tou uypou alwTou



American Society of Clinical Oncology
Odnyiec yia TRV d1ATAPNON TNS YOVIUOTNTOC

Assessment of risk for infertility
Communication with patient

\

Patient at risk for treatment-induced infertility
Patient interested in fertility-preservation options

i

Refer to specialist with expertise in fertility-preservation method

—

Eligible for proven fertility preservation method Investigational fertility
preservation technique*
Male Female * Cryopreservation of
e Sperm cryopreservation * Embryo cryopreservation ovarian or testicular tissue
» Conservative gynecologic surgery * Cryopreservation of oocytes
e Qophoropexy e Ovarian suppression

Stephanie J. Lee et al, J Clin Oncol vol 24 (18) 2006



Hover et al 2002

...only about 50% of physicians
offered cryopreservation ...



Attitudes of Physicians and Parents Towards
Discussing Infertility Risks and Semen

Cryopreservation With Male Adolescents Diagnosed
With Cancer

. . .because of the private character of sexuality and the potentially

inadequate maturity assessment by parents, semen cryopreservation
should be discussed separately with adolescent and parents...

de Vries et al, Pediatr Blood Cancer 2009;53:386-391



AlaTpnon TNG yovIPOoTNTAC

= Karayuen oTTEPUATOC
= KaTtayucn opxikou I0Tou

= Katayucn BAAOTOKUTTAPWY TOU OPXI



KaTtawyuen opxIikou 1I0ToU

= AlQUEPIOUATOTTOINGN TOU IOTOU

= Alagopéc avapeoa oTa diagopa kuttapa (11.X. Leydig, Sertoli,
KUTTOPA TNG OTTEPMATIKAG OEIPAC )

= AANAETTIOPAOCEIC HETACU TWV KUTTAPWYV

Picton H.M et al, Br. Med. Bull. 56 (2000) 603—-615.
Res U., et al , Hum. Reprod. 15 (2000) 861—-864.



KaTtawucn BAACTOKUTTAPWY TOU OPXI

" ATTOMOVWON TWV KUTTAPWV
= Qpiyavon kal auvgnon Tou TTAnBuouou In vitro

Avarbock M.R. et al, Nat. Med. 2 (1996) 693-696.

" Tissue drafting

Schlatt S.et al , Biol. Reprod. 68 (2003) 2331-2335.
Honaramooz A, et al Nature 15 (2002) 778-781.



Euxapiotw !
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