MAPIA MITAPMITAPH

“Yooyétion owotpoyéveov pe ILIb, 116, TNFa, IL12 katd T Otapkeid modnkikig
o1éyepong Yo EEMoMUATIKI Yoviponoinen”

IHEPIAHYH

H avamapaywywkn dwadwocio oand v wobvAiakioyévveon £mg TNV ELEVTEVOT] TOV
®opiov Ko TNV eMTELEN EYKVHOCVVTG AOTEAEL Lol PAEYHOV®DON avtidpaon. TToAlEC
TPOCPOTEG HEAETES €YOoVV amodeilel TV VIOPEN PAEYHOVOI®OV KVLTTOPOKIVOV TOGO
oTNV TEPLPEPELN OGO KOl 6TO MOOLAAKIKO VYPO. H ekBetik| avénon Tov emumédmv g
O1GTPUSIOANG KATA TNV EAEYXOUEVT] O1€YEPON WOONKAOV GE Yuvaikeg TOV VITOPAALOVTOL
o€ JldKacio EEMCMUATIKNG YOVILOTTOINONG, £XEL EVOYOTOINOEel Yio TNV EVOOOTIKY| TNG
dpdon ommv adénon TV mapayoVIOV QAEYHOVIG TOGO oTov 0pd OGO KOl GTO
®O0BVLAOKIKO VYPO TOV YOVOIK®V.

YKOMOG AVTAG TNG KAVIKNG HeEAETNG givar 1 depevuvnon mBavig cuoyétiong petasd
TOV EMITEO®V TNG 010TPASIOANG Kol TV kuttapokvev IL-1B,IL-12,1L-6, TNFa, otov
0pO YUVOIK®OV OV LIOPAALOVTAL GE O1001KAGI0 EEMCMUATIKNG YOVIILOTOINONG KOTA
™V eAeyXOUEVT O1€YEPON TOV MOONKDV.

X perémn oovppetetyav 21 yovaikeg nikiog 32 €mg 45 €1dv mov dev Emacyay ond
HeTABOMKE Kol 0VTOAVOGO VOGHLOTO, EVOOUNTPIOOT KOl GOVOPOLO TOAVKVGTIKMV
wobnkov, giyav enimedo FSH<10 iu/l kol puotoroyikn amdkpion otnv S1€yepon TV
wonkov. Ot 11 1yvvaikeg vmofdAdoviav ot  Odikacio  EEOCOUATIKNG
yovipomoinong Adym 1010mafovg vroyovipdtntog Kot ot viwoAoweg 10 Ady® avdpikon
TOPAYOVTOL.

H eheyyduevn oOyepon tov wobnkov £ytve pe ovvovoopd GnRH-a ko
YOVAOOTPOTIVAOV KOl GLYKEKPIEVO oe 12 yuvaikeg ypnotpomombnke to emipunkeg
TPOTOKOAAO Kol 6€ 9 10 Ppoayd. Xto emiunkeg TPOTOKOAAO 1 KOTOGTOAN 1TNG
vopuong €ywve pe  leuprorelin acetate ( Daronda®; Abbott) eved oto Bpayd
ypnowonomOnke to cetrorelix ( Cetrotide®; Serono, U.K). H nepartépo diéyepon
TV 0odnkdv yve pe avacvvovoaouévn FSH (Gonal-F®; Serono, U.K) kot hMGs (
Puregon®; Organon Holland). e kd0e nepintwon, n tpdxinon e woppnéiag yve
ue 10000 IU HCG (Pregnyl®; Organon), 6tav to kvpiopyo mobvidxio @Bdvel oe
owapetpo 18-20 mm 6t0 €VOOKOATIKO LIEPNYOYPAPM O KO TO EMITESN O1GTPASIOANG
opo¥ gppaviCouv kavomomtiky wobviakikn amdkpion. H wolnyia €ywve 36 dpeg
apyotepa. Metd v ICSI éva émg tpia uppova petapépnkav oe kdbe KOKAO.

e ka0e yovaike cLAAEYTNKOV JelypaTe 0pov KATA TN JdpKELD TNG OLEYEPONG TOV
®WOONK®OV GE GUYKEKPIUEVEG MUEPEG OVOAOYOL LE TOV TUTO TOV TPWOTOKOAAOV TOV
ypnowonomOnke. 'Etol, kotd v 0iéyepon pe 1o PBpoyd mpmtoékoAro eAnedncav
detypota opov (1) pio Aqym wpv T Yopnynon TV Yovadotpoevav (2-3 nuépa Tov
TEYVNTOL KUKAOV), (2) 000 ANYelS TEGOEPIG- TEVTE MUEPES UETOL TN YopNynon
YOVOSOTPOPIVAV Kot (3) pio Aym TPV TN Yopnynom g XOPLoKNG YOVadoTpopivng.
Kotd v dyepon pe to emipnkeg mpotdkolro eAnednoav deiypata (1) mpwv
YOPNYNON TV YOVASOTPOPIVAOV Kol o@poV €xel yivel oamevoucOnromoinon 1ng
voevong pe GnRH-avéAoya, (2) 0o AMyelg €& pe emtd nuépeg Petd tn xopynon
YOVOSOTPOPIVAV Kol (3) (ot Ayn TPV TN YopNynon g YOPLoKnS yovoadoTpopivng.
OMla ta detypato euyokevipnOnkav vy 8 Aemtd oe 3000 rpm kot amoBnkevTNKOV
otovg -80° C puéypt mepartépw avaivon.



Mo ™ ortototikny enegepyacio TV PETAPANTOV ¥PNCIULOTOMONKE TO GTATIOTIKO
npoypappo. SPSS 13.00 Chicago IL. Ot ocvoyeticelg petold ToV  SapoOpOV
uetaPAntav Eywvav pe v mapopetpikny péBodo (Pearson 2-tailed correlation), 1ot
OAeG Ol PETOPANTEG TOV EEETAGTNKOAV AKOAOVOOVGAY TNV KOVOVIKT KOTOVOUN, OTTMG
amodeiynke and v otatiotikn dokipacio Shapiro-Wilks.

Ot ovoyetioelg Eywvav peta&d tov TNFa otic 1é60epic gacelc g d1€yepong mov
AvoEEPONKAY TOPATAVED KOL TOV AVTIGTO®V TILOV O16TPAdtOANG, petasd twv TNFa
Kol Tov oopiov o v emedncav (EGGS) 6 mog eniong petald tov TNFa kol tov
®opiov Tov EpTacav emTLy®g oto otddto ¢ MII (MII). Eniong, £ywvav cvoyetioelg
HeTaEL TV wopiwv mov eMedncav (EGGS) kot avtdv mov akolovdmg Eptacay 6To
otado ¢ MIL Ta ermimeda tov kvtrapokwvaov IL-1B,IL-12,1L-6 otov opd twv
YOVOUK®OV NTOV GTIS TEPIGGOTEPES UETPNOELS UM OVIXVELCIUO YU LTO KOU YL TNV
OTOTIOTIKY eneéepyocio ypnoomomonkoy Kupimg ol HETPNOELS TOV EMTEODV TOL
TNFa. Xe kd0e ocvoyétion LVTOAOYIGTNKE M OTOTIOTIKY] ONUOVTIKOTNTO TOGO GTO
eninedo tov 5% P < 0.05 660 kot 610 eninedo tov 1% P < 0.01.

Onwc mpokVTTEL OO TO. OTOTIOTIKG OgdoUEVe, OETIKA OTATIOTIKA OYNLLOVTIKTY
oLoYETIoN TG0 610 eminedo tov 5% P< 0.05 660 ko oto eminedo tov 1% P < 0.01,
TPOEKLYE HETAED TMV CUVEXMG OVEAVOUEVOV EMTEOWV OLGTPAIIOANG KOl TV MOPiwV
nov emoednocav (EGGS) oAAd kot avtdv mov ako 2o Wmg £QTacaV 6To GTAd0 NG
devtepng petapaong (MII). Eniong, avaloyn 6etikd oToTIoTIKG ONUOVTIKT GUGYETION
TPoékLYE HETOED TV mapiwv Tov eAnedncay katd v wolnyio (EGGS) kot avtodv
oL £pBacayv EMTLYMOS 6TO 6TASO TNG 0evTEPNC HeTdpaong (MII).

Avtifeta, avtiotpopmg avdioyn oxéorn mpoékvye petald tov emmédov tov TNFa
Kol TovV oopiov tov emedncav katd v owoinyio (EGGS) oAld Kot avtdv Tov
akoloVbwg £pBacav emTLYDG ©TO OTAO NG OgvTepnc petaeaong (MIN).H
TOPOTAVE® OPVNTIKY] OYECT OUWG OEV ATOOEIYONKE CTATIGTIKA GNUOVTIKY).

AVTIoTPOQOG avdAoyn oYEon TPoEKkvYE Kot HETAED TV EMIESWMV TNG OLGTPASIOANG
Kol ToV avtiototywv emmédwv tov TNFa. H oyxéon avt) ot cvykekpiuévn KAk
HeAéTn Oev amo deiynke OTATIGTIKG OTLOVTIKY. [Mopatnpovue 6 pog 6T TO
ouvEY®DS  awEavOopeva  EMImEdD  OOTPOUOIOANG  Ady® TG  YOPNYNMONG T®V
YOVAOOTPOTIVAOV OEV (POIVETOL VO OGKOVV €VOJOTIKY OpPAoT] GTOVG QAEYLOVMOELS
mopdyovteg kol Kupiog otov TNFa, apod vrapyel aviiotpdpws avdroyn oyéon
peta&h toug av kot avt Ogv givatl otatiotikd onpoavtikn. [paktucd, don kot va etvot
N aENOCM TG O1GTPASIOANG VIO TNV XPNON TOV YOVAOOTPOPIVDV, O TPOPAEYLOVMONG
napdyovtag TNFa dev av&dvetar 6tov opd TOV yOvok®V Tov £xovv VoPAndel oe
eEOOMUATIKY YOVIHOTOINOoT OTN CLYKEKPUEV HeAETN. Emopévog, to coumépacua
etvat 0TL 1 owoTPadOAn dev pmopei va Bewpnbel wg mopdyovtog mov pe v avénon
™m¢ Bo avdvovtav Kot Ol TPOPAEYLOVMIEIS KLTTOPOKIVEC GTO OpO YLVOUK®V TTOV
vroPdAlovior ce Jdwdikacio vmofonbovuevng avomapaywyns. H aviiotpoemg
avéroyn oxéon tov TNFa pe v o1otpadiodn Katd v S€yEPOT TOV wonKmV £xel
amodelyfel ka1 oe avtiotoryn UEAETN MOV PETPNONKE O MOPATAVED TOPEYOVINS GTO
®oBvAaKIKO VYPO. AOY® TOL YVOGTOD POAOL TNG PAEYUOVIG GTNV OVOTOPOYMYIKY|
dradtkacio KoTd T OdpKelo TG EEMOMUATIKNG YOVILOTOINoNG YiveTanw OAO Kol O
eVOLOQEPOV Vo dloAevkavlel 1 emPpor] TG OLOTPAOIOANG OTOVG (QAEYLOVAOOELS
TOPAYOVTEG DGTE Vo OpopoAoYNOEl 1) avarTuén VEWV BepamevTik®V enepPdoemy.



DIPLOMATIC RESUME

It is unanimously recognized that many cytokines are of crucial importance in
reproductive processes such as follicular development, ovulation, fertilization,
implantation and embryo development. The role of cytokines in the female
reproductive system has been broadly investigated during controlled ovarian
stimulation for in vitro fertilization (IVF) attempts. Interleukins such as IL-1beta, IL-
6, IL-12 and TNFa are some of the numerous inflammatory cytokines produced
during ovulation, based on the hypothesis that ovulation has to be regarded as a local
inflammatory event.

The aim of the present study is to determine and compare the levels of four
cytokines in serum of women during in vitro fertilization cycles with the levels of
estradiol (E2) during controlled ovarian stimulation with either the multidose GnRH
antagonist or the long agonist protocol. The investigated cytokines included four
proinflammatory cytokines (IL-1beta, IL-6, IL-12 and TNFa).

The prospective study was carried out with 21 infertile women attending the IVF
unit of the department for ICSI cycles according the following criteria: i) absence of
any apparent abnormality of their reproductive system, as revealed by their medical
history, the clinical examinations and common hormonal tests; the indication for
ICSI/embryo transfer was male factor for 10 women and idiopathic sterility for the
other 11; ii) absence of any metabolic and immunological disease; iii) age of women
between 32 and 45 years and iv) adequate response to controlled ovarian stimulation
(COS); low responders as well as patients with basal FSH>10 Miu/ml were excluded.
From each patient, only one cycle was included in the study.

The stimulation was made with recombinant FSH (Gonal-F®; Serono, U.K) and
hMGs (Puregon®; Organon Holland). ). The pituitary suppression was made with the
use of cetrorelix (Cetrotide®; Serono, U.K) or leuprorelin acetate (Daronda®;
Abbott). The COS with cetrorelix followed the multidose protocol and the COS with
leuprorelin acetate followed the long protocol. The multidose protocol was followed
by 9 women and the long protocol by the other 12. In all cases, the induction of
ovulation was made with 10000 IU HCG (Pregnyl®; Organon), when the leading
follicle reached a diameter of 18-20 mm measured by transvaginal ultrasound and
when E2 levels indicated a satisfactory follicular response. Transvaginal oocyte
retrieval assisted by ultrasound monitoring was performed 36 h later. After ICSI, one
to three embryos were transferred in each cycle.

Blood serum was collected during controlled ovarian stimulation on the days
indicated for each protocol: for the multidose protocol blood serum was collected 1)
once before the administration of the gonadotrophins and during the desensibilization
of ipofisis (second day of cycle), 2) twice 4-5 days after the administration of the
gonadotrophins and 3) once before the administration of the chorionic gonadotrophin.
For the long protocol blood serum was collected 1) once before the administration of
the gonadotrophins (second day of cycle), (2) twice 6-7 days after the administration
of the gonadotrophins and 3) once before the administration of the chorionic
gonadotrophin. All samples were immediately centrifuged for 8 min at 3000 rpm and
the supernatants were removed. All materials were stored at -80°C until further
analysis.

Statistical analysis included descriptive statistics, comparisons between groups and
correlations between measured parameters. The normality of all studied parameters
was checked with Shapiro-Wilks’ W-test. Correlations were evaluated with the
parametric Pearson correlation method because of the normal distribution of all the



studied variables. The statistical analysis was performed with statistical package SPSS
13.00 (Chicago IL). P<0.05 and P<0.01 was considered statistically significant, by
two-tailed tests.

All study patients responded to gonadotrophins with multiple follicular development
and increased serum E2 levels. All patients underwent successful oocyte retrieval.

The results included correlations between TNFa and increased serum E2 levels,
TNFa and the retrieved oocytes and those which arrived at metaphase I1. Correlations
were made also between the increased levels of estradiol and the retrieved oocytes
and those which arrived at metaphase 1l. Regarding the concentrations of the TNFa
during the increased serum E2 levels, there was an inverse correlation which is not
statistically significant. This inverse correlation existed also between TNFa and the
retrieved oocytes and those which arrived at metaphase Il. On the other hand E2
levels were positively correlated with the number of the retrieved oocytes (P<0.01)
and with those which arrived at M1l (P<0.05). A statistically significant correlation
existed also between the number of the retrieved oocytes and those which arrived at
the metaphase 11 (P<0.01).

Serum concentrations of 1L-1b, IL-12 and IL-6 were below the detection limit in the
greatest part of the samples.

In this study, by using ICSI as the fertilization technique, we tried to investigate
the relationship between serum estradiol E2 and four cytokine levels as well as the
relationship of the above parameters with the oocytes retrieved and those which
arrived at metaphase 1l stage. There were differences between the concentrations of
the three proinflammatory cytokines (IL-12, IL-6, IL-1b) during the controlled
ovarian stimulation but there were not statistically significant and in the most part
were below the detection limit. This result has also been reported by other
investigators in samples of women either in serum or in intrafollicular fluid. In the
present study there is an inverse correlation between estradiol levels and TNFa,
correlation not statistically significant. This result is the most important of the study
because it shows that even in *“supra-physiologic” levels of endogenous EZ2,
proinflammatory factors like TNFa did not increase which means that estradiol can be
considered as an anti-atherogenic factor independently of its levels. Another
important correlation of the present study was between the retrieved oocytes and the
increased levels of estradiol particularly at the peak levels of estradiol (E2:3, 4),
before the administration of chorionic gonadotrophin. This is a statistically significant
correlation (P<0.01). On the other side, there is an inverse correlation between the
retrieved oocytes and TNFa, even if it is not statistically significant (Table 2).We
found the same correlations between estradiol levels and the oocytes at metaphase 11,
correlation statistically significant (P<0.01), in contrast with TNFa levels and MII
which is negative and not statistically significant.

In conclusion, the importance of this study is the inverse not statistically
significant correlation between the short-term, acute, “supra-physiologic” levels of
estradiol during controlled ovarian stimulation with gonadotrophins, and the levels of
TNFa. It would be very important elucidating the effect of E2 on inflammatory
markers for the future development of novel therapeutic interventions.



