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YTTOYOVINOTNTO

Otav eva Ceuyapl £xel EAEUBEPEC ETTAPEC Ol
MOAVOTNTEC VA TTETUXEI UIO EYKUPOOUVN WECO
OTOUG TTPWTOUC 4-5 pNveg gival 50%. ATTO Kel
KAl TTEPA TO TTOOOOTO TWV CEUYAPIWY TTOU
OUAAQUBAVEI, JEIWVETAI OTADIOKA KABE unva.
To 70% Ba cuAAafel yEoa oToOUG TTPWTOUG 9
UNVEG Kal TO 85% PEOA OTO TIPWTO XPOVO.
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ANAPIKH YTIOI'ONIMOTHTA

YTTApXOouV VEQ OEOOUEVA OTNV
QVOPIKI UTTOYOVIUOTNTA TTOU
TTPETTEI VO YVWPICOUPE. AUTO
UTTOPEI VO KAVEI TN Olapopa
OTNV Adoknon TNG KAIVIKNG
TTPAKTIKNG MOG
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Hypothalamus

Kiss1

>

Pituitary

T = 1e0T00TEPOVN, E2 = 010TPOdIOAN, P
= TTpoyEcTEPOVN, Glu = yYAouTauIVIKO,
GABA = y-auivo-BouTupIkO ocu, EOP =
evooyevn otriogidn TemTiola, NE =
norepinephrine, NKB = veupokivivn-B,
Dyn = duvop®ivn (dynorphin), KISS1 =
VEUPWVEC TTOU TTAPAYOUV KIOTTETTTIVN
(kisspeptin), RFRP = RF oxeTi{6ueva
apivotreTTiola (RF-related peptides),
RFamide peptides = veupoTreTTTidla TTOU
Xapaktnpifovral armmo Eva KoIVO
KapRocu-TeAIKO akpo (COOH) apyivivng
Kal Eva AQUIVO-TEAIKO akpo (NH,)
@aIvUAaAavivng. 2NUEIWOTE OTI Ol
KUpiopXol avaoTOATIKOI HETARBIBAOTES
QTTEIKOVICOVTAI JE KOKKIVO XPWHA, EVY’
o1 DIEYEPTIKOI eTTIoNUaivovTal pe UTTAg !
eI T
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KISS1 = veupwvecg TTou
TTAPAYOUV KIOTTETTTIVN
(kisspeptin)
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KiomretrTivn (Kisspeptin)

H avakaAuwn tnG KIOTTETTIivNS TO 1996 atro Tov Danny R. Welch, PhD
EBaAe vEa 0edouéva oTn pualoloyia TNG EKkpions TG GNRH. H KICTTETTTIVN
(kisspeptin), TTou KwWAIKOTTOIEITAI ATTO TO YoVidIo Kiss1, kal 0 uTTodoXEaG
autnc GPR54, cival atrapaitnTa yia TNV EVEPYOTTOiNON Kal puBuion Tou
acova UTToBaAGUOU-UTTOPUGCNG-YOVADEG.

H Tpoo@atn ouvBeon aywVvIOTIKWY KAl QVTAYWVICTIKWY avaAOywV TNG
KIOTTETTTIVNG KQI N XPrjon Toug oTov avBpwTro Bewpeital BepeAitndns OTo
TOUEQ TNG AVATTAPAYWYIKNG IATPIKNG. IdIdiTEPA OTO TOPED TNG
uttof3onBoupEvnG avaTTapaywyng, Ta avaloya TG KIOTTETTTIVNG (aiveTal va
EXOUV ONUAVTIKA TTAEOVEKTAMOTA O€ OUYKPION UE Ta avaAoya Tng GnNRH.

Ratnasabapathy R The effects of kisspeptin in human reproductive
function - therapeutic implications Curr Drug Targets. 2013 (":'

Mar; 14(3):365-71 ndaliring



AvVOpPIKN UTTOYOVIUOTNTA, OXI
UOVO £VO OTTEQUOOIAYPAUUA

Clinical history
' Sperm functional tests:

Physical exam * Sperm DNA integrity
| ’ * Antisperm antibodies

Semen analysis
(minimum 2 samples)

——— Normal

l— Female evaluation
Abnormal —‘

Exclude Endocrine Additional testing
gonadotoxic agents evaluation

Genetic evaluation
Transrectal ultrasound, MRI
Scrotal/urinary tract sonography
Retrograde ejaculation assessment '

Testis biopsy 4
Vasography il '
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NewTepa OedOuEVA

NeEa kpitnpia Tou WHO vyia
TNV ECETAON OTTEPUATOGC
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Mop@oAoyia TOU OTTEPUATOG

Acrosome

Nucleus

Centrioles =

Mitochondria

\.-

Sperm cell Thinus Kruger

SR



Sperm Morphology Evaluation
by the Strict Criteria

B oval head, smooth shape
! Acrosome: 40%-70% head area

Bl No neck, mid-piece or tail defects
Head length ‘ .,
5.0—6.0 um Bl‘Borderline’ forms = abnormal
Mid-piece _
1.5x head length ‘
Tail
45 um .
dimensions on
Diff-Quik staining Abnormal spermatozoa
B Abnormal spermatozoa (head defect)

Head width 2.5-3.5 um

(tail defect) -

TF Kruger et al., 1986



Cut-off reference values for semen as
published in consecutive WHO manuals

Semen WHO WHO
characteristics 1980 1987

Volume (mL)

Sperm count (10%/mL)

Total sperm count (109)

Total motility (%)

Progressive motility 225% 225% (a) 225% (a)
Vitality (%) 275
Morphology (%)

lLeukocyte count (10%/mL)




Percentile distribution of semen characteristics values of
recent fathers whose partners had a TTP < 12 months, used
to establish the reference limits in the 2010 WHO manual

Volume (mL)

Sperm count per mL (x106)
Sperm count per ejaculate (x106)
% Motility (total)

% Motility (progressive)

% Normal (strict criteria)

% Alive (eosin-nigrosin staining)

Cooper et al: World Health Organization reference values for human semen - :‘|
characteristics. Hum Reprod Update 16: 231-245, 2010 18



ETITTTWOEIC OTN KAIVIKIA 1OTPIKI
ETravaTtagivopunon Tng £EETA0NG CTTEPMOATOG

Couples (N=987) with infertility
duration > 12 months

Abnormal
results

WHO 1999

Reclassified

as “Normal”
WHO 2010
(38.7%)

Morphology results
accounted for 53% [
of reclassification "l i
e @L:e

Source: ANDROFERT, Brazil



<‘\ /:/ \ ETTITTTWO 1S 0TN KAIVIKA 10TPIKN
‘\ OepaTTEUTIKEG eVOEIcEIC ARTS

/\

Mild male factor infertility
Unexplained male infertility

Impact of new WHO reference
values likely to be minimal

Severe male factor infertility

Semen analysis results fall below new
reference limits

Indications unlike to change due to
new WHO reference values




[MEpa aTro TNV €¢ETOON
OTTEPMATOG

O avOpIKOG TTAPAYOVTAC UTTOYOVIUOTNTAG
OIATTIOTWVETAI OUVNBWC UE PIa TTABOAOYIKN
£CETAON OTTEPUATOC. YTTAPXOUV OUWG Kal
TTOAAOI GAAOI TTAPAYOVTEC TTOU UTTOPOUV VO
TTAiCOUV KOTAAUTIKO POAO OTNV avOPIKN
UTTOYOVIUOTNTA, OKOPN KOl OTAV N avaAuon
TOU OTTEPUATOC EiVal ATTOAUTA (PUCIOAOYIKD.
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AIOYVWOTIKEG ECETATEIG
* [1€pav TOU OTTEPUOOIAYPAMMATOC

1) Sperm DNA Integrity Testing

2) Y Chromosome Microdeletion
Screening

—_— e _ -



Sperm DNA Integrity Testing

"

* Normal sperm chromatin essential

Background for paternal genetic transmission

Infertility
Recurrent pregnancy loss
Poor outcomes in IUl and IVF

Sperm DNA
BDEINET[S

SRS © ¢ 000
SRR O C OO
NOx RS RERIR

Quantification of sperm DNA strand

Principle breaks

Specimen Semen

* Nuclear dyes (Acridine orange, SCSA)
Bl lals[V[cM + Direct assessment of DNA breaks (TUNEL, COMET)
* Nuclear matrix assays (Halosperm)

A




Sperm DNA Integrity Testing
& ART

Pregnancy by Sperm Pregnancy by Sperm DNA
DNA Integrity Results in Integrity Results in IVF and
19] ICSI

/ 50.00% /

40.00%
30.00%
20.00%
10.00%

0.00%
DFI <30% DFI >30% IVF ICSI

= Live birth (%) = DFI>30%

Adapted from Bungum et al., Hum Reprod 2007 Adapted from Bungum et al., Hum Reprod 2007




The clinical utility of sperm DNA
Integrity testing: a guideline

Practice Committee of the American
Soclety for Reproductive Medicine

Sperm DNA damage is more common in infertile
men and may contribute to poor reproductive
performance. However, current methods for
assessing sperm DNA integrity do not reliably
predict treatment outcomes and cannot be
recommended routinely for clinical use.

Fertil Steril. 2013 Mar 1;99(3):673-7 rl
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Y Chromosome Microdeletion

* Deletions are the cause Genetic Male

Background of spermatogenic failure Infertility

 Men with non-obstructive

To whom? azoospermia

 PCR of the long arm of

Principle Y-chromosome

Specimen  ERELE

Clinical * Predict the chances of ® Klinefelter Syndrome (47,XXY)
finding sperm on sperm = Y-chromosome microdeletion

Slgnlflcance retrieval techniques 0 Congenital Vas Absence
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NewTepa dedopéva

H d1dpKela Tou KUKAOU TNG
OTTEPUATOYEVEDNG OTOV AVOPWTTO
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ATTO TNV €vapgn TNG OTTEPUATOYEVECNG
MEXPI TNV EKCTTEPHUATNON

P

Misell LM?*, Holochwost D, Boban D, Sani N, Shefi S, Hellerstein MK,
Turek PJ.: A stable isotope-mass spectrometric method for measuring
human spermatogenesis kinetics in vivo. J Urol. 2006; 175: 242-6. /
i /
KineMed, Inc., Emeryville, California, USA. Imisell@kinemed. conm {ln .



ETTITTTWOEIC OTN KAIVIKN 10TPIKN

Ta vEa auTa OEOOPEVA £XOUV TTOAAEC
KAIVIKEC ETTITITWOEIC. META ATTO OTTOIAONTTOTE
TTAPEPBAON, TA ATTOTEAECUATA UTTOPOUV VO
EKTIMNOOUV PETA OTTO 2 PNVEG. AV KATTOIOC
EXEI EKTEDEI O€ yOVADOTOCIKO TTAPAYOVTQ,
(POPMUOKEUTIKN AYWYH, VOPKWTIKA, KATTVO I
OKTIVO[BOAIQ, UTTOPOUUE VA TTEPIMEVOUME
LUOVO 2, avTi yia 3 UnVec.

Endalieine



NewTepa OeOOMEVA
EVOOKPIVIKOI OIATAPAKTEG

EVOOKpPIVIKOI OIOTAPAKTEG EiVAIl ECWYEVEIG
XNMUIKEC OUCIEC, TTOU TTAPEUBaivouv aTnV
OMOAN AgITOUPYIO TOU OPUOVIKOU CUCTHATOG,
eTTNPEACOVTIOG TN OpPAaCN, TN OUVBEDn, EKKPION,
UETABOAIOUO, OECUEUTIKN IKAVOTNTA I KAl
QTTEKKPION TWV PUOIKWY OPUOVWY TOU
OWMATOG, Ol OTTOIEC EiVal UTTEUBUVEC Yia TNV
OMOIOCTOON, TV AVOTTOPAYWYN Kal TV

QVATITUEN.
4
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2 UVETTEIEC OTO EVOOKPIVIKO

ouoTnua
® Reproductive ® Miscarriage
problems ® Menstrual problems
* Reduced fertility, * Hormonal/imbalance
male and female o

Early puberty
Behavioral problems

® Impaired immune
System

® Reproductive tract o
abnormalities

® Skewed male-
female sex ratios

® Various cancers

Endalieine



O0doi ekBeong Tou avBpwTToU O€
EVOOKPIVIKOUC OIOTOPOKTEC

®* MoAuvaon Tou
£00(POUC
® Tpowipa
® Agpac
®* Nepo



DutoPApUOKO HE
QVTIOVOPOYOVIKN O0paoTNPIOTNTA

ENDOCRINE EFFECTS EXAMPLES
ACTIVITY
Inhibition of aromatase | Inhibit male mating Fenarimol
(Converts testosterone | Pehaviour Imazalil
to OEStradiOD Prochloraz
Conazoles
Induction of aromatase | Feminisation Atrazine
Delays puberty in
EES
Inhibition of 5a- | Prostate growth Atrazine
reductase
(Converts testosterone ‘
to dihydrotestosterone) . |'| |"I|
Sy i




DutoPApUOKO HE
QVTIOVOPOYOVIKN O0paoTNPIOTNTA

ENDOCRINE EFFECTS EXAMPLES
ACTIVITY
Suppression of Delay puberty Atrazine
luteinising Disturb oestrous cycles

hormone and
prolactin surges

(Hypothalamus)

Reduce implantation

Earlier onset of
mammary tumours

Androgenic Masculinisation of No known pesticide
(AR agonists) females examples
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DutoPApUOKO HE
QVTIOVOPOYOVIKN O0paoTNPIOTNTA

ENDOCRINE EFFECTS EXAMPLES
ACTIVITY

Anti-androgenic In male offspring: p,p-DDE

(AR antagonists) | Anogenital distance Fenarimol
Nipple retention Fenitrothion
Hypospadias Fenvalerate
| Testis and other sex | Linuron
organ weights Methoxychlor metab
| Sperm count, fertility | Prochloraz
Delay puberty Procymidone
Hershberger assay in Vinclozolin

Immature males:
| 2ry sex organ growth
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AIATPOO®H

KaTavaAwaon KEKOPETHEVWYV AITTWV
EANQATTWVEI TOV APIOPO TWV

oTreppaTo{wapiwy, evw N Anyn Q3
ANITTOPWV PBEATIWVEI TN JOPPOAoYia.

Dietary fat and semen quality among men attending a fertility clinic.
Attaman JA, Toth TL, Furtado J, Campos H, Hauser R, Chavarro JE.
Hum Reprod. 2012 May;27(5):1466-74. Epub 2012 Mar 13. (5
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Seminal
Reactive Oxygen
Species (ROS)
(Log ROS + 1; cpm)

2.5

Fertile Infertile

Pasqualotto et al., Fertil Steril 2000

Primary Pathologies of Male Reproductive System

Male accessory
gland infections

Prolonged stasis of Immature / abnormal
spermatozoa in the spermatoza
epididymis or in transit

| N

Oxidative =
, Stres sj__{—\

LN

Spermatozoal
dysfunction

Infertility
: Evaluation for

» Treatment of underlying pathology
* Antioxidant supplementation
» Avoiding factors promoting ROS gene value




Evidence-based Use of
Antioxidants in Male Infertility

Geva et al., 1996
Suleiman et al, 1996

Wong et al., 2002

Greco et al., 2005
Greco et al., 2005

Tremellen et al., 2007

Boxmeer et al., 2009

Vit E 200mg
Vit E 100mg

Folic acid 5mg + Zinc
66mg

VitC 1,0g + E 1,09
Vit C 1,0g + E (1,00)

Menevit® (vit C + E;
zinc 25mg; selenium
26mcg; lycopene 6mg)

Decreased folate in
seminal plasma

Increased fertilization in IVF

Decreased ROS: increased
spontaneous PR

Increased total sperm count

Improved sperm DNA integrity

Increased CPR and IR in ICSI
cycles

Increased IR/PR in IVF/ICSI
cycles

Increased sperm DNA
fragmentation




Antioxidant Treatment
Cochrane Review 2011

Qutcome N N Effect size
studies  participants (OR; 95% CI)

Live birth 214 4.85[1.92, 12.24]

Pregnancy rate 964 4.18 [2.65, 6.59]

DNA fragmentation 64 -13.80 [-17.50, -10.10]

Miscarriage, sperm 242-700 No effect
count, sperm motility
Adverse effects 426 No effect

Improve the outcomes of live birth and pregnancy rate for
subfertile couples undergoing ART cycles

e |
Showell MG, Brown J, Yazdani A, Stankiewicz MT, Hart RJ. Antioxidants for male subfertility. Cochrane Database of || || '[!
Systematic Reviews 2011, Issue 1. Art. No.: CD007411. DOI: 10.1002/14651858.CD007411.pub2.



Antioxidants in Male Infertility

When?
AW

How? g.d.
Vitamic C 500mg
Vitamin E 400 Ul
Folic acid 2 mg
ZINE 25 Mm@

Selenium 26 mcg
How: long? 15-60 days @
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[NepiAnyn

H d1ayVvWwOoTIKN Kal OEPATTEUTIKA TTAPEPAON
OTNV AvOPIKN UTTOYOVIUOTNTA TTPETTEI VA
Baaoiletal o€ kpiTnpia EBM, oTta veEa
OEOOUEVA KAl TNV ECATOUIKEUON avAAoya Kal
UE TOUG TTAPAYOVTEG TTOU TTAICOUV POAO OTIO
TN TTAEUPA TG CUVTPOPOU.
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