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Research trends and perspectives of male
infertility:
. a bibliometric analysis of 20 years literature
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new interests:

« Hypogonadism

* Obesity

» Cryopreservation

Andrology, 2016;4(6):990-1001



[Taxuoapkia & avopac

Hypogonadotrophic
Hypogonadism

Reduced
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Reduced
sperm count
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Disease causing
erectile dysfunction
Sperm DNA
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Impact on fertility
and metabolism
in next generation?
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Chambers T & Anderson R, HORMONES 2015, 14(4):563-568
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[Tayvoapkia & UTTOyoVINOTNTO

* NopBnyikn cohort 26 500 {euyn
- EmBeBaiwon otic HIA
* ATToTu)ia oUAANWNC o€ 12 pnveg

Nguyen et al. 2007. Hum Reprod Oxf Engl 22: 2488-2493
Sallmén et al. 2006. Epidemiol Camb Mass 17: 520-523



[Mayxuoapkia & oTTEPUODIAYPAUUA

AVTIKPDOUOMEVA ATTOTEAEOUATA
* OAIKOC apiBuocg otrepuatolwapiwyv
* OyKOC EKOTTEPUATIONG
. ZUVKéVprGﬂ?

« KivnTikOTNTA

« Mop@oAoyia N @

[€EVIKOG VS. UTTOYOVIUOG TTANBUONOG

Jensen et al. 2004
Eisenberg et al. 2014



Meta-avaAuon BMI~TSC

21 peNéteg — 13 077 Gvdpeg
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Odds ratios (95% Cls)

<185 18.5-24.9 25.0-29.9 30.0-39.9 >40.0
Cases: Events / N 65/288 1285/4649 476/1480 148/244
Controls: Events / N 1363/5687 1623/6416 1623/6416 1345/4852
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Sermondade et al. Hum Reprod Update. 2013 May; 19(3): 221-231.



[Taxuoapkia kal ART

53.2 TTPOCAPUOYN VIA:

* TOV ApIBUO TWV
EMPBPUWV TTOU
LUETAPEPONKAV

* TN OUYKEVTPWON
OTTEPMATOC

* TNV NAIKKIA TWV

UVOIKWYV KAl TO

Male BMI kg/m?
gl P=0.04 M I

IVF: 0.21 (0.07-0.69), p=0.01 ICSI: 0.75 (0.38-1.49), p=0.41

Clinical pregnancy,%

18.1-24.9 25.0-29.9 230.00

Julia Keltz et al. J Assist Reprod Genet. 2010 Sep; 27(9-10): 539-544
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[Tw¢ BAATITEI TEAIKA N TTAOXUCAPKIQ;

T 0€eIdWTIKO stress - ROS

T BAaBec DNA omreppatolwapiwv — DNA fragmentation index

NAI (Fariello RM et al. BJU Int. 2012 Sep;110(6):863-7)
OXI (Thomsen et al. 2014 Asian J And. 2014;16(5):749-54)

MeTaoAry ouoTaong OTTEPUATIKOU TTAAOUATOC
« Xpovia tTpooTatikr) gAeyuovn (IL-8)
« AuCAcITOUpYia ETTIKOUPIKWY QOEVWV

Lotti F et al. J Endocrinol Invest. 2011 Nov;34(10):e336-42



Dietary patterns and semen quality:
a systematic review and meta-
analysis of observational studies

2UYKEVTPWON

«YYIEIVO DIQITOAOYION
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Obesity is associated with increased seminal
insulin and leptin alongside reduced fertility
parameters in a controlled male cohort
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Leisegang, Reprod Biol Endocrinol. 2014; 12: 34



AiTidla & otrepuarolwapia

uwnAOTEPQa ETTITTEDA OAIKNG XOANOTEPOANG OPOU Kal PWO@POAITTIOIWY CUOXETIOTNKAV ME
XAMNAGTEPO TTOCOOTO TUTTIKWV PopPwV oTreppaTolwapiwy (Cut offs?)

Glycoprotein Carbohydrate Glycolipid

Globular Cholesterol

protein \

Fatty acid composition 2/

of spermatozoa mr q

is associated with BMI “ u |
and with semen quality “;

Integral
protein

Alpha-helix Peripheral
protein Channel protein protein

The LIFE study. JCEM. 2014 Aug:99(8):2786-94



AlaTpoPn & ETTIVEVETIKN

Science...

SMALL RNAS

Sperm tsRNAs contribute to
intergenerational inheritance
of an acquired metabolic disorder

Qi Chen,"**+ Menghong Yan,>t Zhonghong Cao,"”t Xin Li,'t Yunfang Zhang,'"*+
Junchao Shi,"*1 Gui-hai Feng,' Hongying Peng,"* Xudong Zhang,"* Ying Zhang,"
Jingjing Qian,"* Enkui Duan,'* Qiwei Zhai,”* Qi Zhou"*

39 citations — 244 Mendeley reads



EpeuvnTikO EpwTnua
2ToIXEia Ogixvouv OTI oI METABOAIKEC dlATAPAXEC OTOUC
QTTOYOVOUG MTTOPEI va TTpoKUWouv atro 1n OIaTPO®Pr) TOU
TTaTéPA, aAAQ O UNXAVIOUOG TTOPAMEVEI ACAPNC.

2 UVOTTTIKI) QTTAVTNON
‘Eva utroouvoAo Tou tRNA Twv otreppaTtolwapiwy TTOVTIKOU
(tsRNAs), €d€1ge aANoiwoeIc YETA aTtTd €KBeon TNG TTATPIKAG
YEVIAG O UWNANG TTEPIEKTIKOTNTAG O€ AITTapd dlaTtpo®n Kal
gival utrevBuva yia Tn JETAdOON METABOAIKWY dlaTapaXWwV
aTTO TOV TTATEPA OTOUC ATTOYOVOUG
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RNA & Normal Diet

«Flof ND =F1of HFD
(Sperm total RNAs injection)
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The GELDING theory

Gut Endotoxin Leading to a Decline IN
Gonadal function

. - Endotoxin

AL S

e Metabolic S
| L—'—L’ Endotoxaemia

INTESTINAL RARRIER

metabolic endotoxaemia (LBP) - chronic state of low grade
inflammation (elevated IL-6)

» Decline of Leydig function(testosterone)
 Sertoli cell function (AMH)

Tremellen Basic and Clinical Andrology (2016) 26:7



Testosterone (nmol/L)
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[TpofloTiKa & yoviuoTnTa

Total ejaculated spermatozoa
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ATTwAsI0 2B

BeAtiwon oppovikou
TTPOPIA

BeAtiwon TTapapETPWY

OTTEPMATOC
Pregnancy rates?
2.TOOIOKI ATTWAEIQ
[€VIKO KAIVIKO OQENOG

Mean testosterone change (nmol I')

£-15 -10 -5 0 5 10 >15
% Weight change

Camacho et al, EJE 2013



EuTreipikn aywyn

AvVaOTOAEIC apwpaTAoNGS

T eVOOYEVIC TEOTOOTEPOVN

| MeTaTtpotm T o€ E2
MeTpopuivn

 [1pokAIVIKG dedopEVA

« Aiya KAIVIKG dedouEva

« BeATiwon pop@oAoyiag OTTEPUATOC
BaplaTtpikeg eTTeUPACEIC

Ring, J. Asian J Androl. 2016;18(3):357-63



Anti-oxidants

Varicocele

Drugs ¢ Smoking

gland infections

* Prostate glands T <—— Cancer
« Seminal vesicle
« Epididymis y 5
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Spermtoza spermatozoa in the

Stress \”"":'ym iy st ©

Protein Lipid Biomembrane DNA
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Male accessory 2 X 2” P Pollution

I Sperm Damage I

Figure I — Association of increasing reactive oxygen species (ROS) production with infertility.




Efficacy

Vitamins C & E - Improvement of ART results
Pentoxyfiline « Live birth rate: (OR) 4.85
Carnitine 95% Cl1 1.92 to 12.24
N-acetyl-cysteine 3studies - 20 live births
7 * Pregnancy rate: (OR) 4.18

inc
Procvanidine 95% CI 2.65 to 6.59
1 Y * Reduction of DNA fragmentation

copene

y p. * Not enough data for spontaneous

Selenium

pregnancies

Showell MG. Cochrane Database
of Systematic Reviews 2011




Birauivn D

[> 125 nmoI/LJ

{ <50 nmol/L ]

Zhu, C.Andrologia.2016;48(10):1261-66
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Take home messages

Emonuia TrTaxuocapkiag Kal Twv JETABOAIKWY ETTAKOAOUBWYV TNC.
O yovadikog acovag atov avdpa etrnpeddletal o€ TTOAAG eTiTreda
E€ioou onuavTikn: n TTOIOTIKI) ouoTaon TNG dIATPOPNC

H otadiakn atmmwAela 2B w@eAei

O1 BeparTreiec ival EPTTEIPIKEC



Entidpoaon oto delypa Tou oEPUATOC TWV:

- AAKOOA

- Kanviopa

- Aoknon

- MoAuvon tou meplBaAlovtog
- Kwntn tnAspwvia

- Epyoaolokol mapdayovtec



Katatpunon tov DNA

MpokaAeital amno :

ATIOTITWON
AAdBoc makeTaplopa

QEeLOWTLKO OTPEC



8-OHdG
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Figure 2 Typical dot plots showing fluorescence
of Pl and 8-OHdG, the latter obtained with an
immunofluorescence procedure (A) and with the
OxyDNA kit (B). Note that Pl staining unveils two
different sperm populations indicated as PI™ and
PI9™ (Muratori et al. 2008, Marchiani et al. 2011,
Meamar et al. 2012). Effect of exceeding con-
centrations of 8-OHdG on the antibody 15A3
(A, right panels) and the BP-F (B, right panels)
ability to detect 8-OHdC. Results from one typical
experiment (A and B) and average values from the
indicated numbers of experiments (C) are shown.

M Cambi, L Tamburrino, S Marchiani, B Olivito, C Azzari, G Forti, E Baldi,and M Muratori. Development of a specific
method to evaluate 8-hydroxy, 2-deoxyguanosine in sperm nuclei: relationship with semen quality in a cohort of 94

subjects. Reproduction. 2013 Mar 1;145(3):227-35.



To aAKOOA emtnpeadlel ...

« Alcohol seems to have a large impact on both sperm morphology and sperm
motility

Gaur DS, Talekar MS, Pathak VP: Alcohol intake and cigarette smoking: Impact of two major lifestyle factors on male
fertility. Indian J Pathol Microbiol 2010, 53:35-40

e Oxidative stress has been found to systemically increase with alcohol
consumption

Koch OR, Pani G, Borrello S, Colavitti R, Cravero A, Farré S, Galeotti T:Oxidative stress and antioxidant defenses in ethanol-

induced cell injury. Mol Aspects Med 2004, 25:191-198.
Cederbaum Al, Lu Y, Wu D: Role of oxidative stress in alcohol-induced liver injury. Arch Toxicol 2009, 83:519-548

o but there is not yet a clear link between sperm oxidative stress and alcohol

Kefer JC, Agarwal A, Sabanegh E: Role of antioxidants in the treatment of male infertility. Int J Urol 2009, 16:449-457



MBava o PIKPEC TTOCOTNTEC ...

« Habitual alcohol consumption associated with reduced semen quality and
changes in reproductive hormones; a cross-sectional study among 1221 young
Danish men.

“...even modest habitual alcohol consumption of more than 5 units per week had
adverse effects on semen quality although most pronounced associations were seen
in men who consumed more than 25 units per week. Alcohol consumption was also
linked to changes in testosterone and SHBG levels...”

Jensen TK, Gottschau M, Madsen JO, Andersson AM, Lassen TH, Skakkebaek NE, Swan SH, Priskorn L, Juul A, J@rgensen
N:Habitual alcohol consumption associated with reduced semen quality and changes in reproductive hormones; a cross-
sectional study among 1221 young Danish men.BMJ Open. 2014 Oct 2;4(9):e005462



Ylyoupo o€ HEYAAUTEPEC ...

. Alcohol and male reproductive health: a cross-sectional study of 8344
healthy men from Europe and the USA.

“

...moderate alcohol intake is not adversely associated with semen quality in healthy
men, whereas it was associated with higher serum testosterone levels which may be
due to a changed metabolism of testosterone in the liver. Healthy men may
therefore be advised that occasional moderate alcohol intake may not harm their
reproductive health; we cannot address the risk of high alcohol consumption of
longer duration or binge drinking on semen quality and male reproductive
hormones...”

Jensen TK, Swan S, Jargensen N, Toppari J, Redmon B, Punab M, Drobnis EZ, Haugen TB, Zilaitiene B, Sparks
AE, Irvine DS, Wang C, Jouannet P, Brazil C, Paasch U, Salzbrunn A, Skakkebaek NE, Andersson
AM.Alcohol and male reproductive health: a cross-sectional study of 8344 healthy men from Europe and the
USA.Hum Reprod. 2014 Aug;29(8):1801-9.



[MoLEC ouolec Tou Toyapou BAarmTovuy ...

o The hazardous effects of tobacco smoking on male fertility.
“...Tobacco smoke contains more than 4000 kinds of constituents...”
e nicotine

o tar

e carbonic monoxide

e polycyclic

e aromatic hydrocarbons

« and heavy metals

Jing-Bo Dai, Zhao-Xia Wang, Zhong-Dong Qiao. The hazardous effects of tobacco smoking on male fertility. Hum Reprod.
2014 Aug;29(8):1801-9



To tolwyapo 6ev €xeL enibpaon

OTLC TIOPOAMETPOUC TOU OTIEPUOOLAYPOUULOTOC

Conclusion(s)

No statistically significant effect of
smoking habits on sperm density,

motility, and morphologic features

was detected

Sample  References
capacity
150S Vogt et al.*’, 1986
37ES
52NS

No difference was found in sperm motility 219S, HF Dikshit et al.*¢, 1987
and morphology between smokersand 288NS, HF

none-smokers in hypofertile male

There was no significant association
between smoking and any semen
parameter

No statistically significant effect
of cigarette smoking on sperm
density, motility or morphologic
features of sperm was detected

Semen volume, and sperm density,
motility, and morphology were not
significantly different between the
two groups of infertile men

No significant difference in

conventional parameters between
smokers and nonsmokers

135S, IF  Dunphy et al.%8, 1991
195NS, IF

186S, IF  Osser et al.®®, 1992
164NS, IF

18S, IF  Mak et al.*3, 2000
69NS, IF

51S, IF  Sepaniak et al.%°, 2006
57NS, IF



To Tolyapo £XeL apvnTIKN enidpacn oTLC TAPAUETPOUC TOU
OTLEPUOOLAYPAUMATOC

Conclusion(s) Sample  References
capacity

Smokers had lower sperm motility and a 164IF  Close et al.*°, 1990
greater percentage of oval spermatozoa

Smokers had reduced sperm motility and 169IF  Moskova and Popov®?, 1993
higher changes in sperm morphology

Smoking affects sperm density and 618IF  Chiaet al.*!, 1994
sperm morphology, especially the
head-piece

Sperm motility, percentage of 49S Sofikitis et al.*®, 1995
morphologically normal spermatozoa 28NS
were significantly lower in smokers

Tobacco consumption were associated 88 Vine et al.*¢, 1996
negatively with semen quality
(density, total count, and motility)

Smokers showed elevated 10S Rubes et al.*’, 1998
frequencies of sperm aneuploidy, 15NS
reduced linearity of sperm motion,
and more “round-headed” sperm

Smokers resulted in a significant 20S Zavos et al.*8, 1998
reduction in sperm viability and 20NS

longevity

Sperm density and sperm forward
progress were lower in smokers

Smokers had significantly more
round cells in their ejaculates
and the percentage of ejaculates
with >1 x10%/ml leukocytes was
higher in smokers

Cigarette smoking was associated
with a significant decrease in
sperm density, total sperm count
and number of motile sperm

Cigarette smoking tended to reduce
semen volume

Tobacco smoking can reduce sperm
concentration and percentage
motile sperm

Heavy smoking is a inducing factor
of teratozoospermia

Smokers had low semen quality
before and after swim-up
compared with none-smokers

Smokers had significant lower sperm
motility vs. nonsmokers

Smoking has detrimental effects on
sperm motility, viability, and it is
directly correlated with cigarette
quantity and smoking duration

110S
191NS
478s, IF
109ES, IF
517NS, IF

6558
1131INS

367S
522NS

2542

100S
100NS
48S
53NS

61S
98NS

80S
80NS

Zhang et al.*°, 2000

Trummer et al.?®, 2002

Kiinzle et al.®!, 2003

Pasqualotto et al.?°, 2004

Ramlau-Hansen et al.??, 2007

Gaur et al.”3, 2007

Colagar et al.>*, 2007

Kumosani et al.**, 2008

Taha et al.*5, 2012



To Tolyapo €xeL apvnTlkn enidbpaon otn
KOTATUNON, OTA ULTOXO0OpLOL KoL OTOUC
SELKTEC ATOTTWONC

« Calogero et al. concluded from their study that smoking could reduce the
mitochondrial activity in spermatozoa, and lead to a decreased fertilization
capacity

Calogero A, Polosa R, Perdichizzi A, Guarino F, La Vignera S, Scarfia A, Fratantonio E, Condorelli R, Bonanno O, Barone N,
Burrello N, D'Agata R, Vicari E.Cigarette smoke extract immobilizes human spermatozoa and induces sperm apoptosis.Reprod
Biomed Online. 2009 Oct;19(4):564-71.



Aoknon Kat ovépLkn yovipotnta

« Response of semen parameters to three training modalities

... Physically active men who exercised at least three times a week for one hour
typically scored higher in almost all sperm parameters in comparison to men who
participated in mor e frequent and rigorous exercise”...

Vaamonde D, Da Silva-Grigoletto ME, Garcia-Manso JM, Vaamonde-Lemos R, Swanson RJ, Oehninger SC: Response of
semen parameters to three training modalities. Fertil Steril 2009, 92:1941-1946



MoAuvon tou mepPAANOVTOC Kol N
TTOLOTNTO OTIEPLOTOC

o Association between air pollution and sperm quality: A systematic review and
meta-analysis.

“...chronic exposure to ambient pollutants at high level may alter men sperm quality”...

Deng Z, Chen F, Zhang M, Lan L, Qiao Z, Cui Y, An J, Wang N, Fan Z, Zhao X, Li X.Association between air pollution and sperm
quality: A systematic review and meta-analysis.Environ Pollut. 2016 Jan;208(Pt B):663-9.



OL ouolec tou emnpealouv aPVNTLKA TLC TTOPOAMETPOUC TOU
OTLEPUOOLAYPAUMATOC

Table 4
The main findings of these papers.

Source Statistical methods Exposure Main findings

Selevan et al.  Wilcoxon tests: unadjusted comparisons Multivariable S0,,NOx,PM10, Motile sperm and normal morphology decreased, and abnormal
(1998) regression in tiers CO,PM-TSP chromatin increased

Rubes et al. Mixed models: associations S0z, NOx, The significant association between exposure to air pollution and
(2005) PM10,PAH the sperm DNA fragmentation

Sokol et al. Univariate regression: identifying factorsLinear mixed- 03,NO,, PM10,CO  The significant correlation between ozone levels and average sperm
(2006) effects: linear relationships concentration

Rubes et al. Mixed models: associations S0,,NOx, PM10,PAH The significant association between GSTM1 null genotype and
(2007) increased SCSA-defined %DFI

Boggia et al. ANOVA: the difference among groups NO, NO; altered sperm quality even if the environmental concentration
(2009) of gas is very low

Hansen et al. 1_2 and ANOVA: demographic characteristics Linear 03,PM2.5 No association when exposures to 03 or PM2.5 at levels below the
(2009) regression: association current standards

Hammoud et al. T test: normal and high levels of PM 2.5 Multiple linear PM 25 Air pollution is associated with reduced sperm motility two to three
(2010) regression: prediction month lag

Zhou et al. 12 and T test: demographic characteristics Multivariate PM10, SO;, NO, Exposure to high concentrations of PM10, SO,, and NO, may decline
(2014) regression models: associations semen quality in urban.

Jurewicz et al.  Negative binomial regression and generalized Linear mixed NOx,03, CO,SOz, Positive association between PM2.5 and PM10 and sperm
(2015) model: the relationship. PM2.5PM10 aneuploidy

Guven et al. T test: the difference ambient air Air pollution particularly diesel exposure may have detrimental

(2008) pollutants effects on sperm parameters




H enidpaon twv Kwntwv TNAEwvwv otnVv
TTOLOTNTO TOU OTIEPUOTOC

Table 1
Study characteristics from mobile phone exposure and sperm quality meta-analyses. (- denotes information not provided).
Sperm parameters
Reference Sample Study Participant  Motility Viability Concentration Radio-frequency SAR  Exposure Comments
size design group (MHz) (W/kg) time

Agarwal etal. (2008) 361 Invivo Fertility clinic » e # - - - Exposed to commercially available mobile
phones

Agarwal et al. (2009) 64  Invitro Fertility clinic + / / 850 146  60min  Exposed to Sony Ericsson w300i

Ahmed and Baig (2011) 44  Invitro Population  » 900 13 60 min  Exposed to Nokia 112 in talk mode

Dkhil et al. (2011) 40  Invitro Population e 850 146 60min  Nokia 73 in talk mode

De luliis et al. (2009) 8  Invitro Population / 1800 1 16h Exposed using a waveguide, connected to
a function generator and RF amplifier.

Erogul et al. (2006) 54  Inviro Population / 900 - S5min  Exposed to commercially available mobile
phones

Falzone et al. (2008) 24 Invitro Population 900 2 60min  RF-EMR chamber

Feijo etal. (2011) 343 Invivo Fertility clinic ./ / B - - Exposed to commercially available mobile
phones

Fejes et al. (2005) 254 Invivo Fertility clinic / - - - Exposed to commercially available mobile
phones

Sajedaand Al-Watter 300  Invivo Fertility Clinic + f - - - Exposed to commercially available mobile

(2011)

Jessica A. Adams a, Tamara S. Galloway a, Debapriya Mondal a, Sandro C. Esteves b, Fiona Mathews .Effect of mobile
telephones on sperm quality: A systematic review and meta-analysis.Environment International 70 (2014) 106-112 .



H abénon tng Beppokpacioc emnpealel TNV
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Table 2 Semen parameters analyzed at different time points (mean + SD)

Time points  Duration of Semen Sperm concentration  Total sperm count  Progressive sperm  Total sperm  Viability (%)  pH value

(week) abstinence (day)  volume(mL)  (x10%mL)? (x10%)? motility (%) motility (%)

Group 1
0 49 + 0.3 34+ 05 50.6 + 3.9 173.6 + 27.6 554 + 28 63.7+25 749 +1.7 7.8 + 0.02
2 5.0+ 04 3.6 +0.5 453 + 54 157.0 + 25.0 49.7 + 4.0 57.2 +3.1* 734 %27 7.8 + 0.1
4 44 + 0.4 3.8+ 0.7 23.6 + 4.9 91.4 + 25.8* 40.2 + 6.1* 483 + 6.6 64.0 +4.4* 7.5+0.1
6 4.6 + 0.4 3.7+ 05 15.9 + 5.2* 53.5 + 18.6** 33.4 + 6.5** 418 + 6.8* 463 +6.3* 7.6+ 0.1
8 5.0 + 04 42 +08 14.6 + 3.6* 60.4 + 20.7* 50.5 + 4.4 582 +4.6 578 +39* 75+ 0.1*
10 4.7 + 0.4 3.7 +04 28.2 + 3.3** 100.9 + 10.6** 531 +5.5 589 + 54  69.6 + 3.2 7.6 + 0.1
12 49 + 0.4 35+03 40.1 + 4.7* 134.4 + 136 52.1 + 2.7* 57.2 £ 2.7* 706 % 3.6 7.7 + 0.1
14 5.1 +03 42 +05 45.7 + 5.0 186.5 + 28.6 554 + 4.5 60.5+39 796 +33 7.7 + 0.1
16 44 403 40+ 05 446 + 4.4 169.6 + 15.1 58.8 + 3.7 63.4 +37 808 +29 7.6 + 0.1

Group 2
0 5.1 +03 3.8+ 05 47.8 + 3.0 180.4 + 22.2 62.0 + 3.4 68.7 +3.2 805 + 2.1 7.7 + 0.04
2 4.7 + 0.4 41 +04 452 + 6.2 175.0 + 25.9 53.1 + 3.8" 60.4 + 34" 751 +26 7.4 +0.1"
4 4.7 + 0.4 34+03 37.6 + 8.0 1221 + 20.7 51.5 + 4.9" 61.0 +4.2° 741 +48 7.4 +0.1"
6 5.1 +03 34 +03 17.5 + 4.2%* 50.1 + 15.5** 354 + 4.7* 428 +4.1% 490 + 55" 74+01"
8 53+ 04 3.1+ 04 7.4 1% 21.6 + 4.9 37.9 + 4.5* 50.6 + 4.4" 524 + 49" 73+ 01"
10 48 + 06 3.6 + 04 18.4 + 31" 63.4 + 10.4"" 51.1 + 3.3 571 +3.2" 624 +22" 73+01™
12 4.5+ 0.3 40 £ 05 21.7 + 2.6" 84.2 + 11.9" 53.5 + 3.7 60.5 +3.6 754 % 3.1 7.3+ 01"
14 5.7 +04 41 +04 431 + 46 173.7 + 21.6 61.3 + 3.2 65.6 +3.2 807 2.6 7.4 +0.1"
16 5.1 +04 41 +04 43.0 + 4.4 183.6 + 319 60.0 + 4.2 659 +39 840x15 7.3 +0.1"

“Data has been published in our previous study (Rao et al., 2015). *p < 0.05 compared with baseline in group 1; **p < 0.01 compared with baseline in group 1;
"p < 0.05 compared with baseline in group 2; **p < 0.01 compared with baseline in group 2.

M. Rao, aW. Xia, J. Yang, L.-X. Hu, S.-F. Hu, H. Lei, Y.-Q. Wu and ,C.-H. Zhu . Transient scrotal hyperthermia affects human
sperm DNA integrity, sperm apoptosis, and sperm protein expression. Andrology 2016 Nov;4(6):1054-1063
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Ta putodappoko emnpealouvv TNV
TTOLOTNTO TOU OTIEPUOTOC

Table 3

The effect of pesticides on male reproductive system categorized according to pesticide’s type.

Agent Subgroup

Effect on sperm parameters

Organophosphorus (OP)
Meltem et al. (2007) (animal study)
Uzun et al. (2009)

Pyrethroids

Eil and Nisula (1990)
Organochlorines Methoxychlor
Latchoumycandane and
Mathur (2002)

23,7 8-Tetrachlorodibenzo-p-
dioxin (TCDD)

Faqietal. (1997)

Hexachlorocyclohexane
Prasad et al. (1995)

Lindane
Saradha et al. (2009)

DDT and DDE

Martin et al. (2002

Ben Rhouma et al. (2001)
Kelce et al. (1995)
Bernard et al. (2007)

Decreased sperm density and motility

Decreased testicular and epididymal sperm density

Decreased level of testosterone (malathion)

Decreased testis weigh

Increased abnormal sperm morphology

Decreased plasma FSH and LH

Seminiferous tubule degeneration

Decreased number of implantations and live fetuses

Interaction with human androgen receptors and SHBG

Disturbances in endocrine effects relating to androgen action (chronic contact)
Decreased weights of testis, epididymis, seminal vesicles and ventral prostate
Increased level of hydrogen peroxide generation and lipid peroxidation in
mitochondrial and microsome-rich fractions of the testis

Increased abnormal sperms

—Decreased testis weight

Increased inflammatory cell foci in the epididymis

Decreased daily sperm production

Increased mounting and intromission latencies

Decreased serum testosterone concentration at adulthood

Changed activity of sorbitol dehydrogenase, glucose-6-p-dehydrogenase,
gamma-glutamyl transpeptidase, and beta-lucuronidase

Accumulation of HCH and its isomers in testes as well as sperm of treated rats
Decreased serum testosterone levels, epididymal sperm count, sperm motility
Increased number of abnormal sperms

Elevations in Fas, FasL and caspase-3 levels

Decreased cytoplasmic levels of NF-kappa B p65

Changes in the localization of NF-kappa B with maximal nuclear translocation in
germ cells

Decreased testosterone, testicular weight, the number and the percentage of
motile spermatozoa in the epididymis, and seminal vesicles weight

Increased serum LH and FSH

Inhibition of cAMP response to FSH

Decreased survival rate of sertoli cells

Omid Mehrpour, Parissa Karrari, Nasim Zamani , Aristides M. Tsatsakis , Mohammad Abdollahi . Occupational exposure
to pesticides and consequences on male semen and fertility: A review.Toxicol Left.2014 Oct 15;230(2):146-56.



Ta putodpappaka ennpealouvv TNV MOLOTNTA TOU
OTIEPUOLTOC

Carbamates Methymol Decreased fertility index, weight of testes and accessory male sexual glands,
Shalaby et al. (2010) serum testosterone level and sperm motility and count
Increased sperm cell abnormality
Induction of testicular lesions in seminiferous tubules and incomplete arrest of
spermatogenesis

Propoxur Decreased sperm density per gram of cauda epididymis without affecting the
Ngoula et al. (2007) reproductive performances

Carbofuran Decreased weight of epididymides, seminal vesicles, ventral prostate and
Pant et al. (1995) coagulating glands, sperm motility

Increased morphological abnormalities in spermatozoa
Significant alterations in the activities of marker testicular enzymes SDH, G6PDH,

LDH, and y-GT
Carbaryl Distorted shape of seminiferous tubules, disturbed spermatogenesis, accumulation
Wyrobek et al. (1981) of cellular mass in the lumen of tubules, edema of the interstitial spaces and loss of
Rani et al. (2007) sperms of varying degrees
Dichlorophenoxyacetic acid (2,4-D) Asthenospermia, necrospermia and teratospermia
Lerda and Rizzi (1991) Increased percentage of chromosome aberrations in bone-marrow and
Amer and Aly (2001) spermatocyte cells
dibromochloropropane (DBCP) Sperm count depression, elevated serum FSH but not of LH
Whorton et al. (1979) Azoospermia, decreased libido or impotence, selective atrophy of the germinal
Potashnik and Porath (1995) epithelium, intact sertoli cells reduced sperm counts and high levels of LH and FSH

in the serum, oligospermia, germinal epithelium damage, male subfertility,

spontaneous abortion, hormonal imbalances, and altered sex ratio in offspring
Benomyl Necrosis of dividing cells, alterations in the formation of the nucleus of spermatids,
Hess and Nakai (2000) occlusion of the efferent

ductules, estrogenic potential sloughing of germ cells, occlusion of the efferent

ducts, and blocking the passage of the sperm to the epididymis

Atrazine Decreased body weight and relative weights of pituitary and ventral prostate,
testicular sperm number, sperm motility, a-glucosidase activity in the epididymis
Mancozeb Decreased weight of testis, epididymis, seminal vesicle, and ventral prostate,

epididymis and testicular sperm counts, fertility, and testosterone level
Increased acid phosphatase enzyme activity

Degeneration in seminiferous and epididymal tubules

Decreased gonadal acid phosphatase (ACP), SDH, and increased ALP, LDH

Omid Mehrpour, Parissa Karrari, Nasim Zamani , Aristides M. Tsatsakis , Mohammad Abdollahi . Occupational exposure
to pesticides and consequences on male semen and fertility: A review.Toxicol Left.2014 Oct 15;230(2):146-56.
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TLEEpoupe yio TO MLKPOBLA ...

Major sexually transmitted disease pathogens detected in semen
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Figure 1 | Major sexually transmitted disease pathogens detected in semen.

Gimenes F, Souza RP, Bento JC, Teixeira JJ, Maria-Engler SS, Bonini MG, Consolaro ME. Male infertility: a public health
issue caused by sexually transmitted pathogens.Nat Rev Urol 2014 Dec;11(12):672-87



Tu dev Eepoupe yia Ta pkpoBia ...

FIGURE 3

Positive correlation (R > 0.4)

o Main contributors (mother genera)

O Genera co-occurring with Main contributors and their co-occurring child we Negative correlation (R < -0.4)

The overall microbiome interacts with the dominant species. The dominant species causes clusetering of other species around it. This dynamic may
have an impact on outcomes data (33).

Weng SL, Chiu CM, Lin FM, Huang WC, Liang C, Yang T, et al. Bacterial communities in semen from men of infertile

couples: metagenomic sequencing reveals relationships of seminal microbiota to semen quality. PLoS One
2014;9:e110152.



Ta pkpoBLa tpokaAouv maBnoeLg Tou
OUPOYEVVNTIKOU

Vesiculitis

Prostatitis

Urethritis

Epididymitis

Orchitis

= Inflammatory process

= Impaired secretory capacity

= Anatomical obstruction or = Deterloration of spermatogenesis
subobstruction = Antisperm antibody production

= Unsuitable environment = Sperm aneuploidy and DNA fragmentation

= Ab ‘] = Endocrine changes (via testicular Leydig cells)

Figure 2 | Sexually transmitted disease loci in the male genital tract and their
relation to infertility. The demonstration of a microorganism in the male genital
tract and seminal fluid can be a sign of an infection with pathological sequelae.
The inflammatory processes triggered by infection with some pathogens can lead
to deterioration of spermatogenesis and obstruction of the seminal tract.

Gimenes F, Souza RP, Bento JC, Teixeira JI, Maria-Engler SS, Bonini MG, Consolaro ME. Male infertility: a public health
issue caused by sexually transmitted pathogens.Nat Rev Urol 2014 Dec;11(12):672-87



Ta pkpoBLa mpokadouv MoBroeL; Tou OUPOYEVVNTLKOU

Table 1 | STDs: loci of infection and resultant pathologies

STD pathogen Locus of infection and resultant pathology

Urethra Seminal Prostate Epididymis Testis
vesicles

Bacteria

Chlamydia trachomatis Urethritis Vesiculitis Prostatitis Epididymitis Orchitis

Neisseria gonorrhoeae Urethritis - Prostatitis Epididymitis Orchitis

Mycoplasma spp. Urethritis - Prostatitis - -

Ureaplasma spp. Urethritis — Prostatitis Epididymitis —

Treponema pallidum - - - Epididymitis Orchitis

Viruses

Human papillomavirus DNP - — DNP DNP

HIV — = — — —

Herpes simplex virus - - Prostatitis Epididymitis DNP

Hepatitis B virus - - - — -

Hepatitis C virus — — - — =

Human cytomegalovirus — DNP DNP DNP —
Protozoa
Trichomonas vaginalis Urethritis — Prostatitis Epididymitis Orchitis

Abbreviations: —, organism not detected; DNF. organism detected with no associated pathology: STD.
sexually transmitted disease.

Gimenes F, Souza RP, Bento JC, Teixeira J/, Maria-Engler SS, Bonini MG, Consolaro ME. Male infertility: a public health
issue caused by sexually transmitted pathogens.Nat Rev Urol 2014 Dec;11(12):672-87



Ta LKPOBLaL OTNV OTIEPULATOYEVEDN

a Attach and internalize Attach and internalize
= Human illomavirus is B vi (l I i i
9 mﬂu =) :mhs virus Figure 3 | lntgractlon of sexually transmitted dlseasg péthogens with _
« Herpes simplex virus 1 spermatogenic cells and spermatozoa. a | Schematic diagram and representative
Sertoli celis EENwen cytacnege photomicrographs (with Leishman staining) of spermatogenesis, indicating
1 pathogens that are known to attach and internalize in spermatogenic cells.

b | Photomicrograph indicating sperm death by staining (red) with eosin-nigrosin,
and schematic illustration of a spermatozoon showing sites of attachment and
internalization of sexually transmitted disease pathogens. Internalization in the
sperm head can cause DNA damage.

Gimenes F, Souza RP, Bento JC, Teixeira JJ, Maria-Engler SS, Bonini MG, Consolaro ME. Male infertility: a public health issue
caused by sexually transmitted pathogens.Nat Rev Urol 2014 Dec;11(12):672-87



Enidpoon Twv HLKPOOPYOVIOUWY OTO
oneppatolwapLa

Table 2 | Spermatozoal damage caused by STDs

STD pathogen Spermatozoal damage
DNA Sperm Motility Morphology Anti-sperm
damage count antibodies
Bacteria
Chlamydia trachomatis Yes Reduction Reduction Alteration Yes

Neisseria gonorrhoeae - - - - —
Mycoplasma spp. - - Reduction - Yes
Ureaplasma spp. Yes Reduction Reduction Alteration -

Treponema pallidum - - - — —

Viruses
Human papillomavirus Yes Reduction Reduction - Yes
HIV Yes Reduction Reduction Alteration -

Herpes simplex virus - - — — —

Hepatitis B virus Yes Reduction Reduction Alteration -
Hepatitis C virus Yes Reduction Reduction Alteration -
Human cytomegalovirus — - Reduction - -
Protozoa

Trichomonas vaginalis - - — = —

Abbreviations: —, no known alterations; STD. sexually transmitted disease.

Gimenes F, Souza RP, Bento JC, Teixeira JJ, Maria-Engler SS, Bonini MG, Consolaro ME. Male infertility: a public health
issue caused by sexually transmitted pathogens.Nat Rev Urol 2014 Dec;11(12):672-87
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KOl UTTOYOVIUOTNTA;



DAEYMOVEG YEVETIKOU OUCTAHMATOG KOl UTTOYOVINOTNTA;

EKKpITIKA) QUCAEITOUPYIO TWV AVOPIKWY ETTIKOUPIKWY AdEVWV

o ko D~

2TEVWON N ATTOPPAGN TWV EKOTTIEPUATIOTIKWY TTOpwV (Gonorr
urethritis, small pox, and filariasis ).

OpxIKA aTpo@ia PHETA ATTO PAKPOXPOVIa ATTOPPALH.

eal

ATtreuBeiag dpaon Twv BakTnpIdiwy aTnV TTOIOTNTA TOU OTTEPPATOC UE

KAaTaxpnon TTOAUTINWY cuoTaTIKwV Tou. OudetepdPiha- ROS.
ATtreuBeiag dpaon Twv BakTnpidiwyv O0TO OTTEPUATOlWAPIO.
[MueAIK PAgypOV OTNV yuvaika partner.



Prostatitis and secretory dysfunction of the male accessory genital glands

Prostatic infection sometimes leads to a secretory dysfunction of the male accessory genital glands. Thus,
the secretory dysfunction of the male accessory genital glands may participate in the development of
subfertility following chronic bacterial or nonbacterial prostatitis.

Table 1 Bio-indices of the function of the Accessory Genital Glands

Component . Marker of the funcfion of Mean level
Citric Acid Prostate 376 (mg/dl)
Calcium Prostate 28 (mg/dl)
Magnesium ) Prostate 11 (mg/dl)
Zinc Prostate 14 (mg/dl)
Acid Phosphatase Prostate 340 King-Armstrong units per ml
Spermine Prostate 273 (mg/dl)
Cholesterol Prostate 103 (mg/dl)
Fibrinolysin Prostate

Fructose Seminal vesicles 222 (mg/dl)
Prostaglandins Seminal vesicles 212 (ug/ml)
Bicarbonate Seminal vesicles

Proteinkinase Seminal vesicles

L-Carnitine Epidididymis

Glycerylphosphorylcholine Epidididymis 66 (mg/dl)’
aGlucosidase Epidididymis

Mann, 1981; Zaneveld, 1982
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DAEYMOVEG YEVETIKOU OUCTAHMATOG KOl UTTOYOVINOTNTA;

EKKPITIK) QUCAEITOUPYIO TWV OVOPIKWYV ETTIKOUPIKWY AdEVWV

2TEVWON N atTéQPagn TWV EKOTTEPUATIOTIKWY TTOpwWYV (Gonorrheal
urethritis, small pox, and filariasis ).

o ko D~

OpxIKA aTpo@ia PHETA ATTO PAKPOXPOVIa ATTOPPALH.
ATtreuBeiag dpaon Twv BakTnpIdiwy aTnV TTOIOTNTA TOU OTTEPPATOC UE
KAaTaxpnon TTOAUTINWY cuoTaTIKwV Tou. OudetepdPiha- ROS.

ATtreuBeiag dpaon Twv BakTnpidiwyv O0TO OTTEPUATOlWAPIO.
[MueAIK PAgypOV OTNV yuvaika partner.



DAEYMOVEG YEVETIKOU OUCTAHMATOG KOl UTTOYOVINOTNTA;

EKKpITIKA) QUCAEITOUPYIO TWV AVOPIKWY ETTIKOUPIKWY AdEVWV

2TEVWON N atTéQPagn TWV EKOTTEPUATIOTIKWY TTOpwWYV (Gonorrheal
urethritis, small pox, and filariasis ).

OpxIKA aTpo@ia PHETA ATTO PAKPOXPOVIa ATTOPPALH.

o ko D~

ATTEUDEIOC OPACN TWV AKTNPIOIWY TNV TTOIOTNTA TOU OTTEPPATOG ME
KAaTaxpnon TTOAUTINWY cuoTaTIKwV Tou. OudetepdPiha- ROS.

ATtreuBeiag dpaon Twv BakTnpidiwyv O0TO OTTEPUATOlWAPIO.
[MueAIK PAgypOV OTNV yuvaika partner.
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ApeocO ATTOTEAECHO TNG OPACNG TWV
BakTnpiwyv oTNV 1TTOIOTNTA TOU CTTEPHATOG

Ta ouoTaTik@ TOU OTIEPUATOC E€ival aATTAPaAiTNTA yIia TN
dlaTAPNON TNG OKEPAIOTNTAG, TNG KIVNTIKOTATAG KOl TNG
Biwoiyotnrag Twv  omrepparolwapiwyv. Emopévwg n
KOTAVOAWON TWV CUCTATIKWY AUTWV MTTOPEI va odnynocEl
OTNn MEIWON TNG YOVINOTTOINTIKNG TOUG IKAVOTNTAG.

H trapouacia peydAou apiBuou E. coli oTo OTTéEpUA MEIWVEL TA
amrofépara Tou ATP Twv omepparolwapiwv  JE
ATTOTEAECHA TN PEIWON TNG YPAMMIKAG TOUC TaxuTnTag O€
aoBeveic ye aoBevooTrepia.

(de Lamirade et al., J Androl 1992)



ApeocO ATTOTEAECHO TNG OPACNG TWV
BakTnpiwyv oTNV 1TTOIOTNTA TOU CTTEPHATOG

H CBP (NIH ll) oxetiCeTal pe aAAoiwoelg oTnV
KIVATIKOTNTA KAl OTN MOPPOAOYIa TwWV OTTEPUATO-
Cwapiwv kabwg Kal Y AAAOIWOEIG TNG AKPOTWHUIKAG
avTidPAONG Kal TWV OEIKTWY TOU OTTEPUATIKOU UYPOU.

(Weidner et al., Hum Repr Update 1999;
Ludwig et al., Eur Urol 2002;
Menkveld et al., Andrologia 2003)

ETriong n AeIToupyIKOTNTA TOU OKPOOWMATOG BAAGTITETAI
I010iTepa o€ aoBeveig pe CP, avecapTATWG PE TO Qv
mTpokelTal yia NIH HIA 1 yia NIH 1B ka1 MBavéTaTa n
BAGBN va oxeTieTal ye TAV AUgNUEVN TTAPAYWYN TwWV

(Henkel et al., World J Urol 2006)



Muoo@aipia

H TTapoucia Aeukwv aigoo@aipiwy OTo OTTEPUA
o0nyei o€ OOMIKEC aAAOIWOEIC OTO OTTEPUATOLW-
ApIO OTTWG:

AvwuaAiec kal BAGBN TOU AKPOOWHATOG.
(Menkveld et al., Andrologia 2003)

AvVWMaAIEC TOU auxXEva KAl TOU CWHATOC.
(Gambera et al., Minerva Ginecol 2007)

Aucnuévn KATOKPATNON KUTTAPOTTAACUATIKOU UAIKOU.
(Aziz et al., Fertil Steril 2004)

Aucnuéva TTooo0TA TEPATOLWOOTTIEPHIOC.
(Menkveld et al., Andrologia 2003)



Mapaywyn ROS

Aucnuevn trTapaywyn ROS oT1o otréppa TTopEi va
ATTOTEAECEI AOYO VIO HEIWMEVN YOVIUOTNTA
KOBWG N CUYKEVTPWON TOUG OXETICETAI AVTI-
OTPOYWC avaloya ue TNV EKPaon TNG dOKIPA-
oiag «hamster sperm-oocyte penetration assay»
aAAQ Kal JE TNV IN VIVO YOVIUOTNTA.

(Aitken et al, Am J Obstet Gynecol 1991)



ROS ka1 akgpaiotnta Tou DNA

2UUPWVa JE TNV IoxUouoa BiIBAIoypagia uTTopouuE va
UTTOOTNPICOUE TA €CNC:

H BAGPBN Tou TTupnvikou DNA Tou otreppatolwapiou
ATTOTEAEI AOYO YIQ ATTOTUXIO YOVIUOTTOIiNONG Kal
aTTwAEgIa eykupoouvng (B).

O1 ROS 110U 1TTpOKUTITOUV ATTO (PAEYHOVA 1 HOAUVON TOU
avOPIKOU YEVETIKOU OUCTHUATOG, ATTOTEAOUV KUpIa
aitia BAGBNG Tou DNA Twv otreppatolwapiwy (B).

Otav eAéyxoupe yia BAGBN oto DNA Twv oTtreppaTo-
(wapiwv AauBavouue utTTOYnN TOOO TO TTUPNVIKO OCO0
Kal To pitoxovopiakd (mtDNA) (C).

(Henkel Clinical Andrology 2010)
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DAEYMOVEG YEVETIKOU OUCTAHMATOG KOl UTTOYOVINOTNTA;

EKKpITIKA) QUCAEITOUPYIO TWV AVOPIKWY ETTIKOUPIKWY AdEVWV

2TEVWON N atTéQPAEN TWV EKOTTEPUATIOTIKWY TTOpwWYV (Gonorrheal
urethritis, small pox, and filariasis ).

OpxIKA aTpo@ia PHETA ATTO PAKPOXPOVIa ATTOPPALH.
ATtreuBeiag dpaon Twv BakTnpIdiwy aTnV TTOIOTNTA TOU OTTEPPATOC UE
KAaTaxpnon TTOAUTINWY cuoTaTIKwV Tou. OudetepdPiha- ROS.

AtreuBeiag dpaon Twv BakTnpIdiwyv OTO GTTEPUATOLWAPIO.

o ko D~

[MueAIK PAgypOV OTNV yuvaika partner.



ApeocO ATTOTEAECHO TNG OPACNG TWV
BakTnpiwv oTa CTTEPUATOlWAPI

E. coli, mycoplasma kai chlamydia trachomatis ptropouv va peiwoouv TNV
OKPOOWHIKN avTidpaon.

(Cunningham, 2008; Kohn, 1998; Jungwirth, 2002)

O Diemer et al. (2000) atrédeicav Diemer et al. (2000) " ' ixin

OTI 0TAV OTTEPUATOlWAPIA EK-
kKoAauBouv padi ye E. coli 101€
QKIVNTOTTOIOUVTAI KOl BAATITETAI N
OKPOOWMIKA TOUG AgITOupyia.

H 1TpookOAANGCN €TTITUYXAVETAI
ME Ta 1vidia TUTTOU 1.
(Diemer et al., Andrologia 2003)



ApeocO ATTOTEAECHO TNG OPACNG TWV
BakTnpiwv oTa CTTEPUATOlWAPI

Za VR ' 'u ‘
: .
Diemer et al. (2000) Diemer et 000) j

H akpoowyikr) avTidpaon (AA) otoug acBeveic ye CP/CPPS
eTTNPEAdeTal APVNTIKA KOl EKONAWVETAI WG MEIWMEVN
duvartoTnTa Evapéng Tnc AA Kal au§nuEVn AUTOHATN
Evapn 1ng AA.

(Henkel et al., World J Urol 2006)



ApeocO ATTOTEAECHO TNG OPACNG TWV
BakTnpiwv oTa CTTEPUATOlWAPI

To Baktnpio Chlamydia T. eTrionc aAAnAETIOPA pE TA
oTtreppartolwaplia.

(Erbengi et al, Hum Reprod, 1993)



DAEYMOVEG YEVETIKOU OUCTAHMATOG KOl UTTOYOVINOTNTA;

EKKpITIKA) QUCAEITOUPYIO TWV AVOPIKWY ETTIKOUPIKWY AdEVWV

2TEVWON N atTéQPagn TWV EKOTTEPUATIOTIKWY TTOpwWYV (Gonorrheal
urethritis, small pox, and filariasis ).

OpxIKA aTpo@ia PHETA ATTO PAKPOXPOVIa ATTOPPALH.
ATtreuBeiag dpaon Twv BakTnpIdiwy aTnV TTOIOTNTA TOU OTTEPPATOC UE
KAaTaxpnon TTOAUTINWY cuoTaTIKwV Tou. OudetepdPiha- ROS.

ATtreuBeiag dpaon Twv BakTnpidiwyv OTO aTTEPUATOlWAPIO.

o ko D~

[TueAIK pAsyuoOv OTNV yuvaika partner.




NMueAIKR @AEYHOVE TNG YUVAIKOG

‘Exel tmrpotaBei pia dueon oxéon METACU TNG TTUEAIKNC
QAEYMOVNC N TNG CAATTIYYITIOOC OTN Yyuvaika Kal TNG
avOPIKAG UTTOYOVIUOTNTAG.

H Trapoucia peydAou apiBuou Baktnpidiwv OTO OTTEPMA
UTTOYOVINWV  avOpwv  JTTOpEi  va  oxeTidetalr  ME
YUVAIKOAOYIKN) PAeypovy OoTnVv partner kalr PTTOopEl va
o0Nyrnoe€l O€ YUVAIKEIQ UTTOYOVINOTNTA.

(Megory et al., Obstet Gynecol Surv 1987)



AlaTapaxn oTn oeCOUAAIKOTNTA

2.€ QUTA TNV TTEPITTTWON AapBAvoupe utToWn Pog Pévo Tnv:
« CBP (NIH Il) kai Tnv
« CP/CPPS (NIH III)

72% TWV A00EVWV JE CUPTITWHATA TTPOOTATITIONG OAAG KUPIWC EKEIVOI
ue CP/CPPS ava@épouv aecoualikr) QuaAgiToupyia Kal Kupiwg 2.A.

77% Twv aocBevwyv pe CP/CPPS ava@épouv TTpowpn EKOTTEPUATION.
Weidner and Berges Clinical Andrology 2010
Gonen et al., J Androl 2005



>towxelol GAEYHOVAC




Kuttapa tng AeUKNC Ko
KUTTOPO TNC OTIEPUATIKNAC OELPOC

MovokUTTapa Kal OUBETEPOPIAQ 2TTEPUATOKUTTAPQ,
TTOAUOPPOTTUPNVA OTTEPMATIOES
20 . 2 12 )




2TpoyyuAad KutTOpQ
MeBoboc urtepoéeldbaonc




[Twg yiveTal N avixveuon Twv PJIKPOOPYAVIOUWY ?

TABLE 1
Screening for sexually transmitted infections in semen
specimens

Recommended

Pathogen detection in semen Detection method
Bacteria

Chlamydia trachomatis ++ NAAT

Neisseria gonorrhoeae 4 Culture/NAAT

Mycoplasmas + Culture/PCR

Group B streptococcus . Culture

Treponema pallidum — (serology)
Protozoa

Trichomonas vaginalis . Culture/PCR
Viruses

HIV 1 and 2 — (serology)

Hepatitis B virus — (test for surface antigen)

Hepatitis C virus — (serology)

Cytomegalovirus + (serology)

Herpes simplex virus — NA

Human papillomavirus — NA

Screening of donors wusing methods in brackets are recommended.
+ May be considered, but insufficient data for mandatory recommendation;
++ Strongly recommended; — Semen testing for these pathogens is not
recommended. NA Not applicable; NAAT Nucleic acid-based amplification
test: PCR Polymerase chain reaction
[RW Peeling, J Embree. Screening for sexually transmitted, infection pathogens in semen samples. Can J Infect Dis Med Microbiol 2005;16(2):73-76]



Aviyveuon Boktnpiwyv pe KaAALEpYELOL




Teot evailocOnotiag




Schuppe et al 2017

“...In case of negative culture and negative STI PCR, an
additional universal bacterial PCR can be performed, using the 16S
rDNA gene as target sequence which is highly conserved in all
bacteria. The highly sensitive universal bacterial PCR

with subsequent sequencing detects 99% of human path ogenic
bacteria ...”



TpOTOL OVIXVEUONC MUKOTIAOOOTOC-0UPEQTTAACLOTOC

» Ta MUKOTAQLOUOTOELSN ATTOOVWVOVTOL OE LOLKO BPEMTIKO UALKO ouvnBwc ayap A7, To omolo
SeV ETUTPETEL TNV AVATTTUEN AAAWV ULKPOOPYAVIOUWY. ATtatteital KaAALEpYELa yia 24 - 48
wpeC. OL amolKieg elval HLIKPOOKOTIKEG Kal &g daivovtal pe yupuvo odbBaAo. H mapatipnon
TOUC ylveTal oto pUKpookoTilo. Ot arotlkiec tou M. hominis elvol XopaKTNPLOTLKES KOl €XOUV
oyn "tnyavntou afyouv", evw oL amotkiec tou U. urealyticum gival e€apeTIKA ULKPEC YL OLUTO
armokaAouvtal anotkiec "T" (tiny).



% €UPOVLIONC LUKOTIAQLGLOTOC-OUPEATIAACLLOTOC

BiBAoypadikn Mycoplasma Ureaplasma
avadopa Hominis/Genitalium Urealyticum
Al-Sweih N.A., Journal

of Androl, 33(6), 2012 17,1% 24,4%

Sellami H. et al., Plos

One, Volume 9, Issue 7, 3,5% 5,8%
2014
Gdoura R. et al.
Journal of Andrology, 18,3% 14,4%

Vol. 29, No. 2, 2008



Mot Slvoupe epdaon ota
XAapvoba ??7?

“ Chamydia Trachomatis — along with Ureaplasma Urealyticum — are
the most common pathogens associated with male infertility ”

[Cengiz T. et al. Chlamydial infections and male infertility. Int Urol Nephrol. 1997,;29(6).

Veznik Z. et al. Chlamydiae in the ejaculate: their influence on the quality and morphology of sperm. Acta Obstet Gynecol
Scand. 2004;83(7):656-660.]



Cunningham K.A. and Beagley k.w.2,Male Genital
Tract Chlamydial Infection: Implications for
Pathology and Infertility, BIOLOGY OF
REPRODUCTION 79, 180-189 (2008)

BiBAloypadika Asdopéva Nocoota epdaviong

Gdoura et al. [2007] 42,3%
Bezold et al. [2007] 2,5%
Hosseinzadeh et al. [2004] 4,9%
de Barbeyrac et al. [2006] 0,4%
Hamdad-Daoudi et al. [2004] 2,7%
Eggert-Kruse et al. [2003] 1,6%
Pannekoek et al. [2003] 1,0%
Gdoura et al. [2001] 16,2%
Ochsendorf et al. [1999] 1,6%

Levy et al. [1999] 10,9%



Ta XAapuoia tpoKaAouy ...

..oupnBpitida

.. eTddupitida

.. opxitdba

.. PAeypovwdn vooo tng muélou
..£EWUNATPLEC KUNOELG
...amodpaén Twv CaATILYYWV

“Therefore, tests for C trachomatis and N gonorrhoeae must be included in the panel for STI
screening of semen samples.”

[Mascola L, Guinan ME. Screening to reduce transmission of sexually transmitted diseases in semen used for artificial insemination. N Engl J Med 1986,;314:1354-9)



Enidpacon otnv molotnTa ToU OTEPUATOC

* Emdpd apvnTLKA OTNV TTOLOTNTO TOU OTIEPUOTOC

[Cengiz T. et al. Chlamydial infections and male infertility. Int Urol Nephrol. 1997;29(6). Veznik Z. et al. Chlamydiae in the
ejaculate: their influence on the quality and morphology of sperm. Acta Obstet Gynecol Scand. 2004,83(7):656—-660.]

e Aev emnpedlel TNV MOLOTNTO TOU OTIEPOATOC

[Soffer Y et al. Male genital mycoplasmas and Chlamydia trachomatis culture: its relationship with accessory gland
function, sperm quality, and autoimmunity. Fertil Steril. 1990;53(2):331-336.

Habermann B. et al. Altered sperm function or sperm antibodies are not associated with chlamydial antibodies in
infertile men with leucocytospermia. J Eur Acad Dermatol Venereol. 1999;12(1):25-29.

Gdoura R. et al. Chlamydia trachomatis and male infertility in Tunisia. Eur J Contracept Reprod Health Care.
2001,6(2):102-107.]



KUkAoc (wnc tou XAapubdiou

* O kUKAOC {wnc tou YAapudiou mapouotalel 2 SLaKPLTEC LopPEC:

- Tat SIkTVWTA owpatia (reticulate bodies), mou Bplokovtal pOVo 0TO ECWTEPLKO TOU KUTTAPOU.
Elvol petafolikd evepyad ko dev pmopouv va LoAUvouv aAAa KUTTapa

- T oTolXelwdn cwpatia ( elementary bodies) mou Bpiokovtal otov e€wkutTdplo Ywpo. Eival
UETABOALKA avevePYA Kal LOAUVOUV AAAa KUTTOPO



KUukAoc Lwnc tou XAapudiou

LIFE CYCLE OF THE CHLAMYDIA

Transformation of
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Tpomot avixyveuong Twv YAopuSilwv

Avoooxpwpatoypadia
AvoocodBoplopoc
PRC

SPI



Avoooypwpuatoypadla




AvoocodBoplopnoc




H oAvodwtn avtidpoaon mMoAUEPAONC

Principle of the Polymerase Chain Reaction (PCR) Method
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PCR

l MPO2OXH

To Selypa Tou omMEPUATOC EXEL AVAOTOAELC TNG TTOAUEPAONC KaL odnyel og Pevdwg apvnTika



Sperm pathogen Immunophenotyping (spi)

SPI Test ™
LOCUS XMEDICUS

Sperm Pathogen Immunophenotyping



SPI

Eloaywyn Tou avilowpoTtog
E{do¢ Tou avilowpatog
‘Evtaon Tou CrpUOTOC

AplBuoc onepp/wv



