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NMEPIAHWYH

MelpapaTikn HEAETN NMOU €XElI WG OTOXO va dIEUKpPIVIOEl TNV in-vitro enidpaon
auénTikwv NapayovTwy €ni TNG KIvATIKOTNTAG Kal {WTIKOTATAG TWV WPINWV
avOpwnivwv oneppatolwapiwv kal va kabopioel BEATIOTEC CUYKEVTPWOEIG YIA TNV
au&énon TNG KIvNTIKOTNTAG Kal {wTIKOTNTAG.

H enidpaon Twv au&nTikwv napayovtwyv €ni TNG KIVATIKOTNTAC TWV WPIHWV
oneppaTolwapiwv anoTeAEl €va avolxTo enioTnuovikd B€pa yia Tn ducioAoyia Tou
AvanapaywyikoU ZuoTnuaTtoc. MapdaAAnAa, €xel HeYaAo KAIVIKO evOla@EPOV YIATI N
XPNonN auénTikwv NapayovTwyv oTa KaAAIEPYNTIKA UAIKG eneEepyaaniag onEPPATOC
MMopei va BEATIWOEI Ta NOCOOTA €NITUXIAG OTIGC TeEXVIKEG YnoBonBoupevng
Avanapaywyng.

O1 au&nTikoi NapayovTeg €ival ouaieg nou dleyeipouv Tov NOAAANAAcIacuo, Tn
dlapoponoinon kal NARBoc AAAwV AsiIToupylwv oTa kUTTapa. Eivar napdvreg os kabe
onMEio Tou opyaviopoU Kal EYNAEKOVTAl 0 OAEC oXEOOV TIG AEITOUPYIEC TOU.
AnavTouv Kal 0To CNEPNATIKO uypo onou To kadioTouv nepiBaAlov KaTaAAnAo yia
TNV eniBioon, wpigavon kal evepyonoinon Twv oneppatolwapiwv. H KivaTiIKOTNTA
Kal N (wTIKOTNTa anoTeAouv dUO anod TIG CNUAVTIKOTEPEG NAPAPETPOUG TOU
ONEPNATOC Ol ONOIeC oXETICOVTAlI ME ENITUXNA Yovidonoinaon.

H napouoa d10akTopikn MEAETN KAAEITAI va anavTnoel oTa €ENG KUpIa EpwTNNATA:

. H in-vitro enidpaon auénTikwv napayovTwyv BEATIOVEI TNV KIVATIKOTATA TWV
avlpwnivwv oneppatolwapinyv;

. Mola €ival n NAEoV anoTEAECNATIKN CUYKEVTPWON €Mi TNG KIVATIKOTNTAG YId
KGBe €va auénTiko napdayovTa;

. Molog au&nTikdG NapayovTag €ival o NAEOV ANOTEAECUATIKOC Yia TNV in-vitro
BeATiwon TNG KIVNTIKOTNTAC;

. H in-vitro enidpaon Twv auénTikwv napayovtwyv BeATiovel TN (WTIKOTNTA TWV

avlpwnivwv oneppatolwapinyv;



. Moia €ival n NAEovV AanoOTEAECUATIKI CUYKEVTPWON auénTikoU napdayovTa rnou
BeATiwvel TNV {WTIKOTNTA TwV oneppatolwapiwy in vitro;

. Molog au&nTIkOG NapayovTag €ival o NAEOV ANOTEAEOUATIKOC yia TNV in-vitro
BeATiwon TnG (wTIKOTNTAG;

NMPQRTOKOAAO MEAETHZ

H p€EB0dOC NPOCEYYIONG TWV EPEUVNTIKWV EPWTNHATWV EXEl WG EENC:

©a ouAAexBouUv cuvoAika 100 dsiypaTta onépuaTtoc kal 6a a&iohoynbouv pe TIC
kaBiepwpeveg d1adikaoiec TNG Baoikng avaiuoncg oneppartog (MOY, 2010).
Asiypata onépuaTtoc 8a AngBouv anod ebeAovTec nou Ba nAnpoUv Ta KATWOI
KpITnpla: nAikia =18 Twv, ypanTr anodoxn XpAong Tou onEPPAToc yid
EPEUVNTIKOUC okonouc. Kpitnpia anokAeiopgou: nAikia >60 Twv, alwoornepyia,
aoneppia, 10TOPIKO XEIPOUPYIKWV ENEPNPRACEWY OTA YEVVNTIKA Opyava, 1I0TopIKO
VEONAAOIWY, I0TOPIKO ANWNG PpApPAKWV Nou ennpealouv OMEPUATOYEVVEDN N
KIVNTIKOTNTA KATa To nponyoupevo e€apnvo. Kabe eva Ba a&iohoynBei e TIC
kKaBiepwpeveg d1adikaaoiec TNG Baoikng avaiuoncg oneppartocg (MOY, 2010). ‘ETol, 6a
EKTIHNOOUV: OYKOG, peuoTonoinaon, IEwdec, PH, Oywn, OUYKEVTPWON
oneppatolwapiwyv, oAIKOG apibpoc oneppatolwapinv, KivnTikOTNTa, (WTIKOTNTA,
HopgoAoyia, unap&n Asukwv aigoopalpinv. H kivnTikoTnTa 6a a&iohoynOei oTIC
KATwOI KaTnyopiec, oUPPWVA PE TIC cuoTdaoslc Tou NMOY (2010): npowONTIKN
KIVNTIKOTNTA, ENITOMNIA KIVATIKOTNTA, akivnTad. H ekTignon Tng ouykevTpwong 6a
Yivel hge aiyaTokuTTapopeTpo Improved Neubauer, HeTa and TIC anapaiTNTEC
apaiwoelg. H ektipnon TG {wTikoTNTAg Ba Yvivel he didAupa ewdivng/viykpoaivng Kal
napatnpnon o€ 100X. H kivnTikOTNTA 6a ekTIPnOei 0g 0pOBO HIKPOOKOMIO PE PAKO
40X avTiBeong @aong.

Avaloya Pe Ta anoTeAéopaTa, To deiypa Ba kataveunBei o€ pia ano TIC KATWTEPW
unoopadec: @ualoAoyika, acBevolwoonepPika, oAlyolwoonepUIKA, aoBevo-
oAlyolwooneppika.

>Tn ouvexela, kabe deiyua Ba eneEepyaodei pe puyokevTpnon d1aBaBuIoTNEVNC
NUKVOTNTAC woTe va diaxwplioBouv Ta KIvnTIKA onepuaTolwdpia anod Ta akivnTa,
AaAAa KUTTApIKAG OTOIXEIa KAl TO onepUaTiko nAdopa. To inua, nou 6a nepiExel
au&nuévo nooooTod KIVNTIKWV onepuaTolwapinv, 0 oxeEon UE To apxiko dsiyua, 6a
avapixBei pe kaAAiepynTIKO UAIKO avagopdg kal 6a uyokevTpnOei U0 QOpEG. ZTN
ouvexela, 6a a&iohoynBei ndAl, ano Tov id10 EpEUVNTH WG NMPOC KIVNTIKOTNTA,
(wTIKOTNTA, CUYKEVTPWON Kal JoppoAoyia, kal 6a xwpioBei og ioa pepidia. Ta
hepidia auTtd, Ba enwacBouv yia dUo WPEC HE I XWPIG TNV Npoadnkn au&énTikou
napayovrta. Me 1o nEpag Tou diwpou, Ba yivel a&loAdynon TnG KIvnTIKOTNTAG KAl
(wTIKOTNTAG KABe pepidiou and Tov idlo peuvnTA.

EvTog Twv npwTwv €€ unvwyv, HETA and evoeAexn HMEAETN TNG BiIBAloypapiag, Ba
KaTaAnxBouv TpeIG au&nTikoi NapAyovTeC KAl Ol JIAPOPETIKEC OUYKEVTPWOEIC Nou Ba
dokiyacBouv. XTn ouvexela, 6a napackeuacBouv npoéTuna diaAuparta Pe Baon To
KAAAIEPYNTIKO UAIKO ava@opdc Kal npoobnkn kabe au&énTikou napdayovTa.

Ta dedopeva, Ba kataxwpnBouv o Baon dedouevwy, oTnv onoia dev Ba
avaypdagovTal Ta ovopaTa Twv €6gAovTwyV, dAAd KwdIKOG deiyaTog kal eBeAovTN.
'OAec o1 epyaciec Ba dievepynbouv og epyacTnplia KataAAnAa e€onAioyeva pe
BaAdpouc vnuaTikng pong kAaoncg II, opba pikpookonia avriBeong ¢paonc,



(PUYOKEVTPOUG Kal aAAa opyava, woTte va eEaopalileTal apTio epyacTnpiako
anoTEAEoHa, AAAA KAl aCQAAEId TWV EPEUVNTWV.

H oTaTioTikn ene€epyacia Baoika 6a anookonei oTn ocUYKPION TWV NAPANETPWV
KIVNTIKOTNTAC KAl {WTIKOTNTAC NPIV KAl JETA TNV €NwaAcn YE Aau&nTiKO napdayovTa,
KaBwc kal Tn oUykpion JETAEU PEPIdiWV PE N XWPIC Npoodnikn au&nTikou
napayovTa. Ta napandavw, 6a avaAubouv EexwploTa yia KAabs unoopada, aAAa kai
y1a TO GUVOAO TWV OEIYHATWV.

H d1dakTopikn €pguva Ba uAonoinBei oTo EpyaoTripio ®duoioAoyiac Tou IaTpikou
TuAuaTog A.M.6.

H TpIueAnC emTponn:

AgnuakonouAog Bupwv,AvanAnpwTng Kaényntng duacioAoyiag, Tunua IaTpikng,
AN

NikoAETTOC NikOAGoc, KaBnyntng duaioloyiac pe éugpaon otn duaioloyia
Avanapaywync- EEwowpaTikn Fovigyonoinon, Tunua Iatpikng, AM©

>igonouAou Mdapa, Enikoupn Kabnyntpia MNeipapaTikng duaoioAoyiac, TuRua
IaTpikng, EKMA
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ABSTRACT

An experimental study aimed at clarifying the in-vitro effect of growth factors on
the mobility and vitality of mature human spermatozoa and to determine optimal
concentrations to increase mobility and vitality.

The effect of growth factors on the mobility of mature sperm is an open scientific
topic for the Physiology of the Reproductive System. At the same time, it is of
great clinical interest because the use of growth factors in sperm processing
materials can improve success rates in Assisted Reproductive Techniques.

Growth factors are substances that stimulate the proliferation, differentiation and
number of other functions in the cells. They are present at every part of the body
and are involved in almost all of its functions. They also respond to the seminal
fluid, making it an environment suitable for the survival, maturation and activation
of spermatozoa. Mobility and vitality are two of the most important parameters of
sperm associated with successful fertilization.

This doctoral study is asked to answer the following main questions:

o Does the in-vitro effect of growth factors improves the mobility of human
spermatozoa?

J What is the most effective concentration on mobility for each growth factor?
o Which growth factor is the most effective way to improve in-vitro mobility?
o Does the in-vitro effect of growth factors improve the vitality of human
sperm?

J What is the most effective concentration of growth factor that improves

sperm vitality in vitro?
o Which growth factor is the most effective for in-vitro improvement of vitality?



STUDY PROTOCOL

The method of approach to research questions is as follows:

A total of 100 sperm samples will be collected and evaluated according to standard
procedures for basic sperm analysis (WHO, 2010).

Samples of semen will be obtained from volunteers who meet the following
criteria: age = 18 years, written acceptance of semen use for research purposes.
Exclusion criteria: age> 60 years, azoospermia, aspermia, history of surgery on
the genitals, history of neoplasia, history of medication affecting spermatogenesis
or mobility in the previous semester. Each one will be evaluated by standard
procedures for basic sperm analysis (WHO, 2010). Thus, we will estimate: volume,
fluidization, viscosity, pH, appearance, sperm concentration, total sperm count,
mobility, vitality, morphology, white blood cell count. Mobility will be assessed in
the following categories, in line with the WHO(2010) recommendations:

progressive motile, non-progressive motile, non-motile. The assessment of the

concentration will be done with an Improved Neubauer hematocetometer, after the
necessary dilutions. The estimation of vitality will be done with eosin / nigrosine
solution and observation at 100X. Mobility will be assessed under a microscope at
40X phase contrast lens. Depending on the results, the sample will be classified
into the following subgroups: Normal, Asthenozoospermia, Oligozoospermia,
Astheno-0Oligozoospermia.

Each sample will then be subjected to Density-Gradient centrifugation for the
separation of the mobile and immobile spermatozoa, other cellular components and
the seminal plasma. The precipitate, containing a higher percentage of motile
sperm in comparison to the original sample will be mixed with reference culture
medium and will be centrifuged twice. It will then be re-evaluated by the same
researcher as to mobility, vitality, concentration and morphology, and will be
divided into equal fragments. These portions will be incubated for two hours with
or without growth factor. At the end of the two-hour period, the mobility and
vitality of each fragment will be evaluated by the same researcher.

Within the first six months, after a thorough study of the literature, three growth
factors and their different concentrations will be selected for trial. Subsequently,
standard solutions based on the reference culture media with addition of each
growth factor will be prepared. The data will be inserted into a database, in which
the names of the volunteers will not be included, only sample and volunteer codes.
All work will be carried out in laboratories properly equipped with Class II laminar
flow cabinets, upright phase contrast microscopes, centrifuges and further
equipment to ensure accurate laboratory results and laboratory safety.

Statistical analysis will primarily aim at the comparison of the mobility and vitality
parameters prior to and after growth factor incubation and comparison of
fragments with or without the addition of growth factor. The above will be analyzed
separately for each subgroup, and for the entire sample.



The doctoral research will be carried out in the Laboratory of Physiology of the
Medical Department of the DUTH.

The three-member committee:

Asimakopoulos Byron, Assoc. Professor of Physiology, Department of Medicine,
Democritus University of Thrace

Nikolettos Nikolaos, Professor of Physiology, with an emphasis on Reproductive

Physiology- In vitro Fertilization, Department of Medicine, Democritus University of
Thrace

Simopoulou Mara, Assistant Professor of Experimental Physiology, Department of
Medicine, National and Kapodistrian University of Athens
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