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o oty egnfeia, wg To TEAIKO aroTéAeapa oAbmAokwy ava-
mruflakwv kat vevpo-evdokpivikdv adhaywy. H wpipaven tov
avanapayaywod dkova mepthapfavel évay katappdxTry Pro-
XNWK®V yeYyovoTwy: emavevepyonoleltal 1 katd maApovg
EKKPIOT) TI¢ EXAVTIKIG oppovns Twv Yovadotporvey (GnRI)
and tov vroBahapo, 1) onoia Spdvrag otV LIGPUOT) TPOKYEL
mv napaywyr twv yovadotpormvaev (FSH, LH) ol omoleg pe
TNV oelpd Tovg aokoldv Sieyeptiki Opdon ota TeAkd dpyava
aToyovs, T Yovadeg (0pxeic), am’ 6mov Tapdyovial Ta oTEPo-
£107] Tou gbAov Kat Tpodyetal 1) avamTvdn Twv Sevtepoyevey
QUAETIKOY YapakTnploTikwy (5).

To apyikd epébiopa o’avtiiv v moAbmhokn aAinhovyia
yeyovorwv Sev eivar axopa yvwoto. Ibavoloyeltal 611 Tpo-
gpyeTal amd pia TANBdpa KEVIPIKGY Kol TEPIPEPIKDOY UnXavL-
oy mov Spovy otoug vrobakapikots GnRH vevpdveg (vev-
ponentidio Y, GABA, omoeidi) nentida, apvrmikn nakivpopn
pOBpion and ta otepoeldn tov goAov) (6). Elval emiong yva-
0T 6T 0 avanapaywyikos aEovag ennpedletat amd petafolt-
KkéG kat Slatpogikeg mapapéTpoug ot onoleg exgpalovy TV
EVEPYELQKT KATAOTAON TOL avBpwmIvov opyaviopoy kal peco-
AaPovvrat kupiwg amd Ty Aentivn, pua opudvn mapaybpevn
atov Amddn 1a16 (7).

TOUGWVA [IE YEVETIKA, PapHAKOAOYIKG Kat KAtvikéd Sedoué-
va Ty tehevtalov 4 TV, 0L YVWOEL Hog OXETIKA PE TOUG
pnxaviopovs mov Sikmovy TV gualoloyiky Aettovpyia Tov
avanapaywywot dkova, exovy Sievpuvbel onpavrd (8-11).
Eva kawvodpyto mentibio, n xiwenentivy (kisspeptin) kat o
vnodoytag g (GPR54) géperar 611 hadpapartifovy kabopt-
oTIKO pOA0 wg publuoTéS TG YovadoTpomkis Ekkplan, Opd-
viag lowg ovvepywa pe v Aemrivyy (7).

O Starapayte ot Evapln g epnpelag etvar pla and T
noAkéG emnToes TI¢ Tadikng nayvoapkiag. Evid moAlég
uehéteg Eyouv SiekayBei oe veapa kopitaa oveyetifovrag Ty
nayvaapkla ue mpown evijpwon, Ta dedopéva mov vapyovy
yia v epnPu wpipaven tav ayopov eivan Atye. Ta mayp-
gapka ayopua, oe avtifeon ue ta rayboapka kopitala, gEpo-
vral va tapovaialovy kaBuortepnuévn évapln g epnPelag
KaL VYNAGTEPO AVACTNHA CUYKPLTIKA PE TOUG QUGLOAOYIKOD
Bépoug auvoprtkoug tovg (12, 13).

3. BIOXHMIKEX KA OPMONOAOTITKEX
METABOAEZ

H avdpixi) avanapaywylkr wavotnia, and 1o o1ddo g
gonPikig wpigavong Tov veapol ayoplod péxpt Ty TATpY
avdmtvln ka ékgpaan Tov yevvnTikod afova otov evijiika

avdpa, stapratal and éva mAfBog PLOXNIKOY Kal OPUOVIKDOVY
napapTpwy, oL omoleq emmpedalovral djeca and To CwATIKG
pdpoc.

3.1 TeotoeTepovy

H apwntiki enintwon ¢ nayvoapkiog o1a enireda
1E0TO0TEPOVIG TV evijhikwv avipdv elval mhéov pia kaAd
edpatwpévn ovoyétion (14-16). O pewwopéveg TipéG Tov mapa-
mpotvral eknyobvrar ev péper and v aulnpévy Spaon g
apwpataong otov aghovo Aimwdn 10Téd akAd ket and Ta
xapnha emngda SHBG pe anotéheopa avénuévo mocooto pn-
ouvBeOpEvI|G TeaTooTEPOVTG va eival Sabéaio yla nratuca
k&Bapon (17, 18). Ta enineda g eAevbepng TeoTOoTEPIVNG
(SnAadn e un-ovvdewpevng pe mpwteivy TeoTooTEPOVISG)
avoyetifovtal te i puaohoykn 1y 6 AsiTovpyia Tov yova-
SooTdTn, evw oL TIpéE TNG OAIKNG TEoTOTTEPOVNG LTOSNA®-
vouv Ty ouvdeTwkr tkavotnTa g SHBG (16, I9).

Mia khwvikr pedé) mov mpaynatonowidnke oto BéAyio o€
110 avdpeg (n=70 e Selkrn palag awparog (AME)< 26 kg/m?,
n=18 pe AME 30-35 kg/m’ka n=22 pe AMI>40) xaréypaye
pelwpéva entreda oAKNG TECTOGTEPOVNG Kal QUOLOAOYIKA ETti-
nieda ehebBepng teoToaTEPOVIIG 0TOVG JETpiG TMayboapKOUS
avbpeg (AMZ = 30-35 kg/m?) eve avtiBera oroug cofapa
rayboapkovg (AMEZ>40) té00 1 oAk 660 kat 1 ehebBepn
Te0TOOTEPOVN aAAd Kkat Ta enineda tng LH frav pewpéva,
vnodetxviovtag kanowa kevrpn PAan arov yovadootam
(16). Mia mo mpoopaty Epevva oe 37 mayvoapkovs kat 20
puotodoyikol Papovg dvdpeg Samiotwoe YapmAés TEG Tdo0
oAwkrg 600 kat ehebBepng TeoTOOTEPOVNG OTOUG PETPIWG TAX (-
capkoug (AMZ=32.3£1.9 kg/m?) ouykpirikd fie ToUG GuoLOA0-
yikol Phpovs papTUpPES, eV oL doPapd mayboapkol CUNHETE-
xovteg (AME = 43.0+6.7kg/m?) nopovaiafay onuavrikd yapm-
AOTEPEC TUUEG CUYKPLTIKA TODO (g TOVG PAPTUPES 000 Kal Ue
TOUG peTpiwg mayvoapkoug (19). Zto iblo cupnépacpa kata-
Aiyet kot 1 épeuva tov Zumoff xat ouv (15) otnv Néa Yopxn:
1 pelwon tov Tipey ¢ eAedBepng TEaTOGTEPOVIG OTOVG
Tyboaproug avdpeg elva avdhoyn tov Pabuot T Rayveap-
klac. EmmAéov, pa kAwvixi) Sokytr oe 4 vmo-opddes avdpwv
(pn meyboapKoL-yovIpoL, i raxdoapkoL-yu| yovipol, maxboap-
KOL-YOVHIOL Kot TayOoapKoL-Hn YOVIPOL} KaTaypdpel 0TaToTL-
K& onpavTikd yapnAotepa enineda oAkng TeoToaTEpdYRG
oty téraptn unoopdda (tayboapkot-pn yovipor) (20).

H oyéon petakd avgnuévon sopatikod fapoug Kat petjie-
vov emnédwy teoTooTEpOVIG Paivetar 0TI vdpyel fidn ano
v egnBeia. Ze pua mpooata dnpooievpevn peké, oe 511
Taxvoapka ayople niudag 8-18 etwv, Ppébnkay onuavtika
LelwUEVE eNIMESE TEOTOOTEPOVIG OVYKPLTIKA HE TI HECEG
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TIHEG avagopds (18). Qotdoo, ohppwva pe v épevva Tow
dteviipynoe o Reihner kot ouv (21) oe 141 Tayvoapke Kal 42
guothoyikol Papoug aydpia nhilac 4-14 1, Ta enineda
Te0T00TEPOVNG petalh mayboapkwy kal GuaIOAOYIKGY £QI}-
Bov ayoptev Sev Siépepav oe fabud oratioTikd ONAVTIKO.
Ao avagopdg sival mwg Ta npoggpnPikd waxvoapka ayépia
Tov Sefypatog avtov napovstalay Ty TEOTOOTEPYVNG oTjua-
vk vymAdTepes (p<0.01) amé Tovg y nayboapkovg CUVOLI-
Aikovg Toug, evid 1) andeia Pdpovg obijynoe e pelwon Twy
T, vrioderkvoovtag avtorpent adtnon twv avipoydvov
aTa npoegnfucd rayboapka aydpuw.

3.2 Avaoradtivy-B/ Kbtrapa Sertoli

H avactaktivn-B eivan piia etepodipepr YAvkompwreivy
mov mapdyetal and ta kbrtapa Sertoli kal avacTéAel mv
éxkpion ¢ FSH otov avanapaywywé dfova vnoBakdpou-
undguang-yovadwv. Anotehel éupeoo Selitn Tou apBod Ty
KbTrapwv Sertoli (22}, ta onola mbaviv vrodnAdvovy Tov
apBs Tov oneppatikdy xuttdpwy (germ cells) mov eiva Aer-
TOVpYIKkd 01N evijhikn Lwr (23).

Mia mpéogara Snuoatevpévy pehétn oo meploduced ™g
Apepikavixis AvSpodoyixrg Etaipeiag (24), Kataypdget
XaunAdtepa enineda avaotohtivig-B (katd 26%) oe mayboap-
Koug evihikoug Gvdpeg evéxovrag Ty nayvoapkla wg arria
pewpevo apiBuod xitrapwy Sertoli, mov iowg npodidérer oe
Helwpevn roodTTa onépuato. Ot iSiot EPEVVITEG PETPROQY
Ta enineda avaotaktivie-B oz 48 mposgiPikd ayopa nhikiag
5-9 ety (15 amd Ta omola efyav AMZ>25 kg/m?) kat oupé-
pavay 0Tt 1) KataoTakTid] Spder) T nayvoapkiag oTov ToA-
Aamhaoiaopd Twv kuTTapwY Sertoli edpadverar aty Stép-
keta TG egnfelas. O Jensen kat ot quvepydres Tov (25), pehe-
Toveag v mbaviy cvaxétion petafs AME kau avaTapaywyL-
KNG tkavéttag ot 1558 Aavols avdpeg, Smiotwoay dtl exel-
vot pe BMI>25 kg/m® siyav ok apifud oneppatolwapiov
Katd 23.9% yapunAdrepo oe alykplon pe ekeivove Tov giyav
BMI>20-25 kg/m®. Enlong petwpéva Ppednray ta enlreda
avaataktivig-B, SHBG, oAk teatootepovng kai FSH. O
Pauli kat ot cuvepydreg Tov (26) avakolvwoay oto 86° Emiowo
Zuvédpto g Evlokpivoloyikic Eraipelag otqLouisiana tev
Hvapévoy Tohtetdy, 611 o1 1pés Tov ovykevtpwoewy FSH
kat avootaktivig-B napovatalovral petwpdveg oe nayvooup-
xoug avdpec.

3.3 DHEA-s

Ta emveppibiaxa avdpoyova anotehoty Proynpxd Seiktn
¢ emveppidtaic SpastpiéTag doo Kat TG abpevapyng.
QdoT600, 0 pnYavisuds evepyomolnong e EKKPLOTIG TOUG dev

givan akoun TANpwg karavontés. Khvikég pekéres oe Taryb-
capka ayopa (18, 27, 28, 29) Sariotwoay avEnpéves Tiué
DHEAs , rpoteivoviag 61t avfnon o1o owpatiko Alroc evep-
Yyomoiet Ty emveppidiaxi mapaywyn avdpoydvov,

3.4 SHBG (Sex-Hormone-Bindng Globulin)

Metabd twv nipev ¢ SHBG kat tov cwpatikod Bapoug
unedpxel apyntuc ovoygrion. Khvecé pehéec tdoo os nay-
gapka aybpla (18,21,24) doo kal ot evijAucoug avlpeg (24)
Katéypayrav wewwpéves Tpé SHBG nov oxeilray avtioTpo-
pa e v adénon Tov AME. Evdiagépov edpnua anotee n
napatiipnon tou Reihner ket ouv. (21) 67 n pelwon tov owpa-
Tkob Bhpoug ot nayboapka aydpia gxel wg anmotéheoyia Ty
onpavtiky avénon twv emnéSwv SHBG. H aygan s SHBG
He Ty woovkivy mBavéy efnyel ev pépet yiati n vrepvoovhe-
vaupia oty nayvoapkie pewver ig Tipé SHBG (30).

3.5 Owgtpadioin

Ztov &vdpa 1 oltpadiohy mapdyeta puaiohoyiké oroug
OpXels amd Ta kbrrapa Leydig kal oy nepigépeia amd tov
Mn@dn 1070, dmov mpaypatonotital 1 ApWRATOTOINOT TwV
avBpoydvwy ot owoTpoydva. Atigopot pNXavioHol Exov mpo-
Tabel yia va ednynoovy mmy entpaon Twv 0lTpOYOVEY oY
avdpua) yovipétnra, Merald avtov EMKPATEL 1) apvnTIKT|
nakivdpopn piBuan mov ackoby Ta owTpoYdVa ooV VRORE-
Aapo-vroguolakd dova kat 1 pewpévn éxgpaon Twv LH-
vrodoyéwy ota kbrrapa Leydig (31, 32). H ewyevic Xopnyn-
on adivol-oiotpadioAns éxer Bpefel ot pewdver Tov apifpo
KaL TV KIVTIKOTNTA Twy onepparolwapivy ot yOvipovg
avdpeg (33), evo evBlagépov mapovaidlel N HEAETN TOV Jarow
Kal ouv. (20), ot omoiol Mapathipnaay TAPOMOLES TS oloTpQ-
SioAng petald mayvoapkwy Kat uy Taxioapk@y yoviwy Kat
1N YOVipwy avipmv.

H mBavi) ovoyétion petad smnédwv otoTpadiding kat
nayvoapxiag éxer peAenBel oe Siagopes Khivikég Epevvec, O
Klein xau ot ovvepydteg tou (34), petpdvrac Tig 24ewpeg TG
olotpadiohng ae 18 mayboapke kai 30 guaiokoyikod Bapoug
maidld, dev Bprikav otatioTicd anpaveikéc Siagopéc petaky
Twv 390 vnoopddwy, evid kat o€ evidikeg dvdpec, Ta entreda
owoTpadiddng emiong Sev paiveral va ennpedloviar ané to
AMZ. (24),

3.6 Aentivy

H Aentivy elvar pia mpwretvy mov xwdtomoteltar ané o
‘ob’ yovidto, mapdyetar kuping ora MokbTTapa ka KUKAOQO-
pet oto alpa (35). Oépetar va Spa ot ayiohy makivipoung
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pBjuonG petakh Tov Mmi3oug 10Tod Kan TwY KEVTPWY KOpE-
onob Tov eyKepdhov, eEhEyxovTag Ty opefn ka TV Katava-
hon evépyetag Tov avBpdmvou opyaviopod (36, 37). Mibave-
Aoyeitar ot Sdpapartilel ovowddn pdho oy naBoyévera g
avBpdmvng Tayuoapkiag pecw avérTugng avtioraong oy
Spéon TG, Yeyovas mov odnyel o8 cvveXopEVn avénon tov
owpatikod Papoug Tapd T ENApKewt oTIG EVEPYELOKEG ATIO-
Orjxeg (38).

Khvikég Soxipég 1600 g mayboapka b (34, 39) dao
Kal o€ TayDOAPKOUS EVIAIKES (40, 41) onperdvouy avgnpiva
eninedo hemtivg 070 afpia auyKpTIKA e guatoloyikov Bapovg
ukprupes. Evdiagépov napovaidlel o mov-oprovikog heyyos
vn6 Tov omolo Ppioketal  Aerrriviy. Ev n tvoouhivi kat 1
olotpadiohn avkkvouv iy ékgpac TG Aemtivng (42, 43), 0
TEGTOOTEPOVY (GEPETAL Vo TV KaTaoTéMhel, OUQOVA e TEL-
papaiid Sedopéva amo kuTTapokaAMEPYELES avBpomivay
MTOKUTTAp@Y Kat TEXVIKES poplakric Pohoylag (44).

3.7 Ivoovhivy/Avtiotaon oTny veovAivy

H vnepvoovhiveauptia ouviotd €va omé Ta Proynuikd yapa-
KTpoTIKG Tov petaPoluod ouvdpdpov (1 guvdpouov X 1
Guvdpopov avrlataong oty Lvoouhivi)), i ouxvoTHTA TOV
omolov avEdvetal pie Spanatikodg pubuods Ta tehevtala xpo-
via, eEaITiag TG AUesng OUCYETLONG Le TNy mayvoapkia. (¢
avtioTaoy oty voovhivy opiletal 1 pelwuévn KavoTnTa
avthg va ehéyke T nrati) Tapaywyn YAuke(ng kat va xpo-
wbroet T TEpipepiKt evanoBeon YAKOTRG oTa Opyava-oTo-
youg (45, 46). Khivikég peléreg oe mayvoapka Tipoepnpurd
ayopa (34, 47), oe Tayboapka ayopia {etd my gqnPeia (45)
MG K 08 Ty DeapKovS EVIALKOUG avdpeg (19), anlotwoay
onpavticg avEnpéva endneda voovhivng ot GbyKplan He -
TaXUoApPKOUG LAPTUPES.

3.8 TpoAaktivn

Ta enineda mpokaktivng ot 38 Tayboapka ayopa nhuiag
7-15 eTdv Ppélnkav onuavTikg elwpEva o¢ OXEAT e TV
opdda ehEyxov TNG PEAETRG, RPOTEVOVTAG oTL lowg 1) meyv-
aapkla endyet kénota vroBakapo-vroguolai Slatapayn wov
emmpealel TV ékkpion TG Tpokaktivng (48).

3.9 Tkpehivy

Eivar yvaotd 6ti i évapkn tng evipwong efaptaral o
onuavTikd Pabud and Y KaTdoTacn TV EVEPYELAKMY OO~
BepdTwv TOV OpYAVIGUOD YEYOVOS Tov EEYEL TIY xafvotepn-
on 1 un eppdvion g eviPwong oe KOTAOTACELG EVEPYEWKNG
évBelac (49). Eravetnuéve yopnyfioels ykpehlvng kard

phon TG evAPwong, Tpokdhesay GUAVTIK EAATTWOT] TV
emnédwv g LH raw teatoutepovng kat kabuatépian g Vi)
Bwong e &ppeveg enlgeg (50,51). Avriotoly dpdon mapatn-
pifinke Kau oe Bijelq emijves ahhd povo peta ano Xopfynon
ueyakiTepoy 80wy yrpehivg (52). Ot avetépw TapaTnpr-
geig iowe vodnhdvouy 0T TapaTeTapévy avnon Twv EMIME-
Swv TG yrpehivig Ot ovo avaotEhhel TR EKKpLOT] TG LH
A emnpedler kal Ty évapln g evipuon. Enlong, o yova-
Sixo¢ AFovag TV appéviov potalel va eival TeploadTepo svai-
afrog otn) Spdon Tn ypoviwg avEnpévie Aertivng.

4, METE®OX OPXEQN XTA ITAXYZAPKA ATOPIA

Tpbopata o Fu kal o ovvepydres Tov (27) TIpOoSOPIoRY
umEPTXOYPaPIKA TO péyeBog TV Opyewy o8 35 naxboapka
ayopwat (ovédio Tanner GIPHL) kau katéypayav ONUAVTIKG
avEnuéves TIpEG ot oxEan K 25 pny Taxboapka vyl ayopia
TIov gupeTeiyav oty Epevva wg pdprupes. Ot TPATYPITEL
TouC uToSeIKVDOVY 0Tt 1] Tavoapkia embpd Betikd oTqY ava-
reEn Tov GyKou TwWV OpyEwY, CLITEPOUA OTO omoio kataht-
yeu kal pa mahaudtepn pehém omy Trakia (53). Ze avriBeon
HE TIG avVOTEPW TapaTnproel;, o Denzer Kat 6vv (18) omnv
Tepuavia ekeralovrag Tov 6yKo Twv OPYEWY, Pe TO opyope-
1po Tov Prader, o¢ 129 mayboapka ayopia, dev daniotwony
OTATIOTIKA OTjpavTkeG S1aQopes ot CUYKPLON e TIg guoLoA0-
Yl U avapopds oe pn Taxboapka aydpu.

5. YYZHTHZIH /ZYMIIEPAIMATA

T guyvomnra TG Tayvoapkiag avEdvetal pe pubpobs yew-
ueTpikiig mpoddov oe moAES Xbpeg naykoopiwg. ZuvioTd pua
oopapr amethi) v Ty Snuoeia vysla kabig ovvdéeTal e
avaplumta arpikd mpofhipara (Safrng, vnéptaot, kap-
Stayyetaxr) vooog). Mia and Tic Aydrepo YVWOTEG OTO €upl
KOV ETUMTAOELS TOV HTTOpEL var £XEl, ELVAL 1) PEWWPEVT AVOTRQ-
PAYWYIKT) IKAvOTHTA.

QoT600, Miyeq eival of nehéteg oty vnapyovoa fiphoypa-
pla mov £xovv Sigpevvijoel Ty mbavi gnibpaon Tov owuatl-
ko Papoug ot yovipotna. Ta péxpt thpa GTOLYEIC TIapOu-
atalovy anpavikés Slagoporoujoel oe eninedo oppovoleyl-
kv kat evdokpviidy Tapapétpwy petafd maxboapKk@y Kat j
ayboapkev avip@y, Siaoponolfjoelq ot OToES patvetal 011
ebpandvovral By and T nepiodo g egnpelag, Topguva e
o Tpdopatn TpoonTik endnpuoloyuch pekétn (54), ol mayd-
sapkot £gnpol, 21 Ypovia pevd v egnpeia Tovg, eiyav 32-
38% Ay@Tepoug AmoyodvoUg o€ GOYKLON e &topa rov giyav
guotohoyikd papog oty egnfeia. O Sallmen kot ot ouvepyd-
T8¢ Tov (55) SarioTwoay, emione, YaunAdTEpa TOCOOTA Yovi-
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pdnTag otong raxhoapkovs avipeg eve chpQ@wva g TRV
peAétn tov Oliva oty Apyevrivr (56), To 40% Twv avdpov
acBevidy oTIg KAVIKES LTIoYoVIOTNTAC Elvan Tayboapkol. I8L-
altepo evdlagépov mapovotddel n rapatiprion Tov Jarow (20)
011 0L TayoapKoL avdpes e mpoPAfipata yovipdinTag napov-
aialovv éva mpogik evlokpivoroyikwv alkaydv mov dev
napatnpeltal orovg avdpeg mov elval povo mayboapkol 1
gyouy povo poPhipata yovipotnras. O cuvdvaopos GAwv
avteyv Twv dedopivoy, fag odnyel oty okéyn OTL iowg 1
nayveapkia slval pia and Ti¢ artieg Tig avdpikns vroyoVILGTH-
TAG KAl TNG PEI@PEVG TOCOTIKA Kl TOLOTIKA TTaApaywyns
OMEPPATOC TIOV Mapatnpeital Ta Tehevtala Ypdvia (23, 57).

EiixwTepa yia T YOpo Hag, 0 anpavTika pewwpévog aplb-
u0g yevviioewy, Tov anoteAsl mhéov £va ard Ta AoV évrova
npoPAfuata g dnpootag vyeiag, ot cuvSvaopd e T ouve-
X@¢ avgavopeva mocooTa Ravoapkiag, TOGo Katd v madl-
K 600 Kal katd Ty vy o, kalotody avaykala my
ATy OpaoTIK@Y PETPWY Yla THY TPOANUN KAl TNV aVTIHETWHTL-
an TG CLYXPOVIG aUTHG EMOTiag.
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EMINTQZH THZ NMAXYZAPKIAZ XTHN EIKONA TOY
ZMEPMATOZ KAl TH TONIMOTHTA TOY APPENOZX

FEQPTIOZ N. KOYKOYAHZ

KAINIKH ENAOKPINOAOTIAZ KAl METABOAIKON NOZON, IATPIKH ZXOAH NANENIZTHMIOY GEZZAAIAE

Nepidnn

H mayvoapkia amotehel emdnuia rrou £xet rdpet MayKOOUIES
Sraotdosic. Xty ywpa pag, Ta moco0To TWV NayuodpKwy
aToUWY a@opd oTo £va TPITO TWV EVNAIKWY eV auénTikég
tdoetc naparneotvrar ora naidid kat Toug épnfPouc, H adénon
TN¢ CUXVOTNTAS TG TAXUOAPKIaE CUUTOPENETAl [HE TNV
napatneoluev, TiC TEAEUTAIEC dekaeTies, eAdTTwon g
moidtnTag Tou onépuatog. Yadpyovoeg emdnpioloyikég
nmapatnenoEic umadnAdvouy axéan ¢ mayvoapkiac Twy
avdpuv pe eEAdTTwon e yoviudtnTag Tous. H duoaueviic
enibpacn ¢ mayuaapKiag avravakAdral oThv moloTIa ToU
OMEQUIATOC KAl AQOopd KUPIWE OTNY GUYKEVIPWAN Kai ThY
poppodoyia Twv onepuato{wapiwv. H maBopuotodoyia e
Gratapayris elvat ge peydro Babud dyvworn. H emibpacn twy
opuoveY Tou Amidoug 1oTow Kat TOU EVTEDIKOD OwARva Le
oUGTNUATIKY Kt TOMKY, oTou¢ 6pxelc, dpdon Bewpodvrat of
TapayovIE] FTou EMNPea{ouy SUGLIEVAC T OTIEPLICTOYVEVED KO
ouvéouy TV mayuaapkia pe v avSpikr uroyovipdtna.

Summary

In spite of the important impact of obesity on steroidogene-
sis, the impact of obesity on fertility in obese men is not so
much investigated. Clinical data support the concept that in
men fertility problems are not uncommon in the presence of
obesity. Obesity is getting a worldwide epidemic. In Greece
roughly one third of adults are obese and increasing trends in
body weight are observed in children and adolescents. The
increasing incidence in obesity keeps up with a decreasing
sperm quality detected the last decades. Existing epiderniologi-
cal evidence suggest a relationship between obesity in males
and decreased fertility. The unfavorable influence of obesity is
reflected mainly in sperm concentration and morphology. The
responsible pathophysiologic mechanism(s} is largely
unknown. The impact of the fat tissue and gastrointestinal hor-
mones on the testis function, systematic and local, is considered
the cause of spermatogenesis defect so that obesity is connect-
ed with male subfertility.
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I. KoukoUANng

EIZATQIH

H vnoyovipdmte, opilopev wg advvaula cOMnyng petd
and éva ypovo ehebBepwv aebovakicay eragav, mpoofariel
10 15% Twv {evyapuov otig SuTiké Kotvwvies (1,2). Zto puoo
oxedov auTwy Twv MepnTwoewy To TpofAnua evroniletal
otov avdpa (2). Ze appeveg mod £xovy guoodoykn eviifworn
Tat QLTI VROYOVIHOTHTAG KAAVTITOUY £va 0p pdapa. Ot guy-
yeveig Suatapayég anotehoby wa opada artiwv (3), evo To
vrodotno mosostd arodidetat g enlkTnToug TApPAyOVTEC,
Metafh tev eniktyrey Tapaydviwy evidydnke mpdopata kal
1 mayvoapkia 1 anoia GuvieTd pua coPapr emdnuiki katd-
otaot] yla Tig SuTikég kolvvie (4,5). Ao kalpd fray yvwotd
OTL N mayvoapkia PEWGVEL TT YoVIHOTHTa NG Yuvaikag (6,7)
v pohi¢ mpoogata n mayvoapkla Exer avayvwpobel wg aimo
VIOYOVIPOTN TG Kat oTov dvipa (8,9).

Ta ongpparolwdpla anoTeAolv TOVS Appeves YapéTes ot
omoiotl ouppetéxovy oty Stawwvnon tov kade eidovg, yoveuo-
nowwvtag Tovg BAvg yappétes, Ta wapa. H dnpuovpyia opt-
pov (yovipwy) oneppatolwapiowy otov avBpdmvo opyt gival
T0 anotéheopa mOAUTAOKWY, AERTAV pNyaviojwy ot omoiot
Ppiokovral vd To pBuoTikG £heyye Tov vnoBaldpov-vro-
guong (GnRH, FSH, LH) ko wnpv ok ptBuion twv otepost-
dikwv oppovay Tov ghhov. H nayveapkie, onwg ota mporn-
youpeva apBpa texpnpuodnke, emnpealet mv Asitovpyla Tov
avarapaywyikod dfova Tov dppevog ue anoTéAeopa Ty
niporARo elkovag vroyovadotpogikod vnoyovadiopod. Elva
PUOIKO, 1) TpoKaAoveV] oppovik petafoAn SvvnTikd va
emnpeddet 0 Sadikacta tng oneppoaroyévveong 1) omola kAvL-
Ka ek@paletar pe Slatapaypévn eikdva Tov onéppatog (8).
Z1oy0¢ TOU Mapdvtog apBpou sival va anaviioeL av i mayu-
capkla empeddel T oneppatoyivveon kal ol elvar ot gat-
votumikés petaforés Tov onéppatoc,

2. TAXYXAPKIA KAITONIMOTHTA
2.1 Emdnpuioloyika dedopéva

Ze avadpopuxn) perétn (Agricultural Health Study) (9)
delypatog tov mhnBuopot, otig HITA, efetdotrre 1} oxton
petagy tov Seitn padag owpatos (AME) tov cullyov ke g
yovipoaTTag Twv Levyapuwy ekelvaov ota omold i oblvyog eixe
nAwda pxpdtepn twv 40 etov. H avdhvon tov dedopévay,
uetd and Siopbwon yia mapdyovres tov duvnikd ennpedlay
1o anotéAeopa, deile omi o AME ftav évag avefapnrog
Tapdyovag kvdhvov vroyovipotnTag petakh Twv euyapiov.
O oxemkde kivduvog (Odd Ratio) vroyovipdanrag frav 2,13
kat 1,83 yiao AME 32-24 kg/m’ kat 35 kg/m® avriotorya. Zop-

QYA PE T OTOLElN avTnS TS peAéng, avinor Tov cwpatt-
k0¥ Pépovg Tov ovlhyov kata 10 kg eAattwvel v mbavotn-
Ta eykupoobvng katd 10%. Agilet va onpewwdel 611 o pedé
o 1 oxéon petald yovipdTnras ket AME Rrav napépoia ot
véoUg Kt deyahvTepng nAwkiag avdpes, vrodniavovrag 6T 1)
otuTikr) duokettoupyia, mov avapéveTal va eival quxvoTeEpn
otig peyahbrepeg nAudeg, pdAhov Sev enyel v vroyovipd -
TC.

H enidpaon Tov cwpatikov Papovg oty yovipdmra efeta-
otnke enlong, o aAAn uehét mapatipnong 18 unvay, mov
agopoboe 47.835 Levyapia (10). 2 perétn avth, Siamotwln-
Ke 0T, o€ OAo To pdoua Tov AME navw and 18,5 kg/my’, 7o
owpaTikd Papog ovoyeTiloTav Betika e Ty UToyOVIEOTHTA
Kt ova dvo uAa. H mbavotnia vroyovipdtnrag Adyw mayv-
capkiag firay katd 32% ueyahvTepn oTig yuvaikeg oe oLYKpE-
o1] JE Yuvaikeg Kavovikol cwpatikol Pdpous eve yia Toug
nayvoapiovs avipes o oxeTikds kiviuvog nrav katd 19%
peyakbtepog. ISattepa onuavTiky eival n mapatrpnon 6Tt
otav kat ta §vo pédn Tov {evyaprod eiyav avEnpévo owpatiko
Bapog o oxettcos kivduvog vroyovioTTaS HTav akdpa vym-
Adtepog (41% yla ta vnépfapa kat 174% ya Ta mayboapka
{evyapia).

Asdoptva amd peAéteg oL apopoly oe emAsyputva {evyd-
pla Tov TpootpxovTal yia Siepebvron mpoPAnpaTos vioyovi-
pOTITAC EVIGYbOUY TV dmoyn OTL To avinpévo cwuatikd
Bapog emnpedlel ) yoviudtnta. ocootd 40% twv avdpev
nov TpooniAbay e kKAvikr) vroyovipoTnTas eixav avnuévo
owpattkd Papog (11). H avEnon tov cwpatikod Papouvg
agopd, ovvifwe, kat ota Sbo pEAn Tov fevyaplod pe amoTére-
O T) APVITTIKT ERIRTWOT OTNY YOVIROTITA vau gival peyarie-
P

H Svopeviig enintwon e mayvoapkiag Tov ov(iyov oty
yovipotnta Tov {eoyaplod extiwifnke, enlong pe tov vrodo-
YIORG TOV YpOVOU avauovig eykupoaivig, ot (evydpia pe
Kavoviko cwpatiko Papog o avlvyo (10). Ze {evydpua émov
ot abluyot fitav vagpPapot (AME petafd 25 kat 29,9 kg/m?) o
HEGOG XPOVOG avapovig g EyKupoobyng Rrav Katd 18%
peyakidtepog eva otav ot ob{vyol fitav mayboapkol (AME>
30kg/m®) o péoog xpdvog avapovic TG eyKuioohvnG HTav
akopa peyakbtepog (53%). Afilel va onpewwdel 01 n ehdrTo-
o) TOv gwpatikob Pdpovg Twv naydoapkwy avipwv cuveded-
TIKE QMO ONUAVTIKT EAATTOON TOV YPOVOL AVAPOVIG TS
gykvpogivng. Qaivetar dpwg ot Suopevh exidpaon oy
avdur) yovipotnra mpokalel kat 1o yapnAo cwpatikd Pdpog
(AMZ<18.5) énwe Siamotwdnxe ot ida pedém) (10). Topéd-
pota ftav Ta anoteAéopaTa Kal plag dAANG peAdtng aArd oe
pkpoTepo Setyua (9).
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Ze o TpOGPATH TPOOTTIKY peAéTr) oL agopobos 87 ede-
Aovrég yovious avbpes, (eykupoobvn oulyov T oTtypn g
peAETnG 1) MpoPAnpa g ovlhyov mov Siakalodoyovoe v
vroyovipdTTa), 19-48 etwv (12), Siumotabnke 611 o yovipol
avdpeg elyav onuaviikd yapnAotepo AME o olykplon pe
TOUG Mr yovipouvs. Ta enineda Teotootepdvng oyetifoTay
apvnTikd pe 10 AMZ xal pe 1o méyog Twv Seppatikiy TTUX@Y
KoL TV ibta oxéon napovaialay 1) tvyunivy-B kot i FSH aipa-
tog ev@ 1 E2 ¢iye Oetixn ovoyénion. Ta enineda g LH aipa-
TG OLOYETI(OTAY apvNTIKA pe To AME oe Padpo mov HoAig
mAnotale T onpavrikdTTa evid 1) eAevBepn TeoTooTEPOVN Sev
ovoxeT{oTav e 10 AMEZ.

Ta ototyeia mov mapatédnkay avwtépw vnodnAdvovy 611
N mayvoapkia Tov &ppevog emnpeddel ) yovipdtnta. Ta to
anotéAespa avtd mbavag evbivovia Satapayés g oefova-
g oupmEpLpopas, Statapayr] TG OMEPPATOYEVVEQTIS T) GUY-
Svaopog Twy dvo.

3. ITAXYXAPKIA KAI ZITEPMATOTENEEH

Tig tekevtaies dexastie mapatnpndnke pla sAdrtwon
oY TOWTNTA Tov onépuatog (13,14). Avti 1} Tdor guymo-
peveral e Tnv emdnula g mayvoapkiag, e tov apilBpo twv
Tayveapkwv va mpoceyyi{ovv maykoopiwg ta 315 exkaTopy-
pra (15). To evliapépov yia TN PEAETN TWVY EMATOTEWV TNG
nayvoapkiag oy avdplkr yovioTnTa elvar oxeTikd dypo.
Ta dedopéva agopovy kupieg o8 Tapatnplioels TG EIKOVAS
TOV GMEPUATOG OE TAYDOAPKOUS Kol [ Tayboapkoug dvdped.
TIpémet Opwg va onpewwlel 0L of nepoodTepes pehétes Eyvay
o¢ avBpeg mov ftav pédn Levyapuov pe tpoPAnua vroyovis-
Tag Kat dev anotehodoay avrimpoownevTikd Selypa Twv
AVOPAY TNG KOLVOTHTAS.

Mict pedérn oV avTaroKpiveTan oty TeAeuTala mepinTw-
on dnpooiebtnke npoopata kat mepieauPave 3.457 veapoig
Aavoug Tov TapoLGIACTIKAY YIa TI GTPATIWTIKEG TOVG VTIO-
xpewaelg petath 1996 kat 2005 (8). Zn peAéty avtr Samoted-
e 6Tt T0 MOCOOTO TwWY avdpwy |ie TUYKEVTPWOT] GREPUATO-
{wapiwv <20 exat /x.ex Tav VYNRAGTEPO TTOVG TAYVOAPKOUG
(24%) o olyKkpLow (e exetvong Pe Kavoviké owlaTko Papog
(22%). H oyéon mayvoapkiog kat ekOVag TOV ONEpUATOG pee-
THOnke eniong ot wEVTE YWPIOTEC LEAETEG TTOV £YLvay o1
Aavia, ard o 1992 éw 1o 2005 o€ éva advoro 12,989 avlpav,
{lg apynTIKd 16TOPIKS and To avarapaywylko cUoTNHA Kal
nAwcia 18 éwg 66 et (16). Zto cvvoro avtd, Swmotdlnke
oL 1 opdda Twv avlpav pe AME>25 kg/m? eiye ehagpéd yaun-
Adrepo ouvohikd aplBuo oneppatolwapiwy (154 exat.) oe
alykplon pe v opdda Twv avlpwy e Kavoviké GwpaTiKe

Papog (168 exar.) eva ol maydoapkot avdpes (AMZ>30kg/m’)
glyav peyaklbrepn oUYKEVTPWOT) Kal oUVOAIKO aplbud omeppa-
tolwapiwv (190 exat.) ywpic opwe o1 Slapopég va eivat oTatl-
otkd onuavricés. AEilel va onpeiwdel o1t ot dvdpeg pe avgn-
pévo gopatikd Papog eiyav ehattwpéva enineda avaotaiti-
vng-B, Seopevtixig npwteivg Twv otepoelddv Tov @diou
(SHBG) kat oAikrg TeoTooTepdvng eved mapdhinha firav avén-
péva ta eineda rg oloTpadioAng aipatog (16).

Ze avdpeg e pooohoykd anéppa (17) Ppebnxe apyntixn
ovoyétion petatd Tov AME kat Tov apiyod oreppartolwa-
piwv TAY Gpwe Sev kateypagn apvnTikn enirTwon TG maxy-
oapkiag 6TV EIKOVA TOV OEPIATOS TAPATIPTGN PE TIY OMola
oupewvobdy Ta evpripata &AAng pekéng (18) oe 21 nayboap-
KOLG 6TOVG ontolous dpws Slamotwdnkay ehattwuéva enineda
ohurig Teotootepdvig kat FSH kot avnpéva entneda E2.

Ot napépeTpol Tov oMEPPATOC (TUYKEVTPWON, OyKog, aptd-
1dG kv TV eneppatolwaplwy Kal ekatooTtain KVTIKOTNTA)
ot fa peAétn yovipwy avbpav (12) dev ovoyetiltav e 1o
AME. Eriong, kayld amd Ti§ TapapéTpous Tov onépuatog Sev
ouoyeTioTay e Ta entneda tg avagtaktivie-B pe povn efai-
pear Ty KvTIKOTITA TV oneppatolwaplov mov tapovsiale
Betikr) oxgon. AfiCer va ompewodet 0TL 0 GYKOG TWY OPXEWY MOV
petprfinke oty cuykekpipévn peAérn Sev ouoyetiloTay pe 1o
AME kar Ta enineda avaortaktivig-B.

EvSiagépovaa eival n mapatipnen ot to fdpog TG unté-
Pag TPV TNV eyKupootvi) Tapovolale apynTikr CVOXETION pe
ta enineda avacradtivig-B twy vy Tovs Katd Ty gvihikn
(o (19). Ztoug dppeves auTols 1) GUYKEVTpwOT) oneppatolw-
aplwy, T0 TOCOOTO TWY KIVITAY, 0 OYKOG TOV OREP|LATOG Kal
ta enineda ESH xal tegvootepovng alparog vrodniwvay
duopevn enimtwon g Tayvoapkiag TG uNTépag XwpLs Gpwg
va gBavovy oe oTaToTiK onpavikot)Ta. Ta evphuata vio-
dnidvouvy 6TL 0 avnuévog AME g pnrépag evdexouévig
eMNpealel APVNTIKG TNV TOLOTHTA TOV GTEPPATOS TWY VLDV
ils

To avinpévo cwpatiké Papog g pntépag lows anotekel
TMAPAYOVTA TIPOYPAUNATIONOD TNG OTEPUATOYEVEDTIC KATA TV
epPpuikr) {wn). Ta avinuéva enineda owotpoydvwy iowg enmpe-
alovv Ty avdmTvdl Tov Appevos aVaTAPAYWYIKOY CVOTHLA-
06 (20), evd Sev amokAeleral n) Svopevng enidpaon datapa-
KTV Tov evdokpivikod ovotiuatog (endocrine disruptors),
ov £xovy Bpedel o kuxhogopia TG pnTEPAG Kat Tov epPpi-
ov {21,22). Meptkol ynukol mapdyovres Tov mepipdrrovrog
napovotalovy Betikn gvoyétion pe to AME (17) xat v
TTWYT) TOLOTN T OMEPpaTOS (23,24).

ApynTikn erimtwon ¢ waxvoapkiag 0Ty etkdva TOL
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onéppatog Samotwdnke and Tov Hammoeud AO xat ouv.
(25), ae pua avadpopuxi perétn mov mepehappave 473 avdpeg
mov TpoonABay ot xévtpo yovipotnrag. Ta anoteAéopata
avtrjg ™ perémng £defay OTL oL maybaapkot eixay ouxvoTEPa
oAyoomeppia (guaohoyiov Papovg 5,32%, viépPapot 9,52%
Kat axvaaprot 15,62%) kal acBevoomeppia (guotokoyucod
pdpovs 4,52 % , vmépPapot 8,93% kat mayboapiot 13,28%) wov
ovoxeT{oTav e 1o AME.

4, TTAXYZAPKIA KAI YIIOZIIEPMATOTENEEH :
IN@ANOI MHXANIEMOI

H apvnvued enidpaon g nayvoapkias ackeltal oty uno-
Dakapo-vroguataxs) éxkpion twv GnRH-LH/FSH oppovay pe
ovvénew v mbavi) avaotadTiky Spdon ot Aettovpyla twv
kurrdpwy Leydig kau Sertoli Twv dpyewv, mov exgpdletal pe
TNV EAGTTWON TIG TAPAYWYNG TWV UTEPOEGWY OPUOVOY Kaul
g oneppatovéveons (26). H apwpatonoinon twv avipoyd-
vov kal 1 adénan g mapaywyng olaTpoydvev oto Anwdn
1070 evdeyopévwg avEavouy v Tapaywyr e Aertivig (27)
Kal kataotéAAovy v vrogualakn Aettoupyia datapdooo-
viag ™V apvntic maiivdpopn pobjuon tov opyt (28). Eival
YvwoTd OT1 oToug mayboapkovs avkavouy ta enineda Tng
Aentivng i omola exTipdtar 611 ehattdvel T obvleon g
TeaTOOTEPOVNG 0T KUTTApa Leydig emnpealovrag éupeca
apvnTika v wpiuavon tev oneppatolwapiav (29). Evéeyo-
péveg vaL aokel kan dpeon apvyTik eniGpac oty Aettovpyia
Twv KuTTapwy Sertoli 8161 o Tayboapkovg acBeveic £xel
napatnpnbel ehdrrwon ey emnédwy g avastaktivie-B (7).

H avaortaktiv)-B anotehet delkn g Aertovpyémrag
TV KUTTdpwv Sertoli kat Ta eharTwpéva eninada TG 6TO
aip oxetifovtal pe Siatapayi Tne oneppatoyéveong (30). H
peiwor Ty emréSwy avastahtivie-B oe maxdoapkous avdpeg
vrodnhwver 611 1) nayvoapkia emnpealer t Aertovpyia Twy
kuTTapwy Sertoli Ta omola anoteholv TI¢ TPOYPOUG TOV ONEP-
patikod embnhiov. H vndeon avtd) evioyberal and my avri-
gToLyr] EIXOVE TOV oTEppaTog 1) onole emPeParwver T BeTen
ovoYETION avacTaAtivie-B alpatog kay mapaywyns onepuato-
{waplwv (31). Eneidiy o AME dev ovoyetiletal pe tov dyko
TwV OPYEWY O TIAXUOXPKA ATOJA, 1) EAATTWUEVT) avaoTaATi-
vi-B exgpdlel paAdov nma Statapay Tov oneppatikol
owAnvaplov pn enapkobds yia v mpdkhnon eAdtT@ong Tov
OYKOU TWV OpYEWY.

Aoyiké i ehdrtoon g avaotaktivig-B oty nayvoapkic
Ba émpene vo ouvodevetal and avfnon twy emmédwy e FSH.
To yeyovog oty FSH aiyarog Ppébike eharropév (12,18,32)
1| puolodoyw) (33) iowg vmodnAdvel KaTagToAr Mg VTOPU-

alakng ekkpiong e, Hapdpoa, n LH Ppébnke ehatrwpévy
¢ KATOlEG LEAETEC Kat pualohoyix| ot dhkeq (12,18,34) ka1 o
vroBehapo-voguato-opykds dkovag we mpog v LH poialet
Aertovpyixd axépatog. H eAattwpévn mapaywyl) Teotooteps-
vig and ta khTrapa Leydig otnyv mayvoapkia gaiveral va
ebaptdral and to Pabpo me. H ehattwpévn ovykévipwon ™mg
SHBG powaler wg avaykala mpocapgpoyn ya 1 datipnon
gualohoyikic ehebfepng TeoTooTepdvng o ovvlikes eAdTTw-
ang TNG OALKIG TEGTOGTEPOVIG MOV TPOKaAEiTAl AMO TNV
nayvoapkia.

Ta enineda g avastaAtivig-B aipatos tapovoialay
ElkOVa aveaTpapévng KapmoAng U pe Tig vynAOTEPES TIMEG
¢ 0Tous Puaohoyod Papoug dvipeg kat Ta eAaTTwPEVA
dkpa TG oTovs UTEPFAPOUS KAl TOUS TaxDeApPKOUS, Akpipag
avtiBetn edva tapovoiacay oL Tipgg g E2 alpatog evio tar
vynAotepa enineda teaTooTepoVNG Kt SHBG mapatnprifn-
xav otovg vigpPapovg avipes kal ehattwvitay 600 abdave o
AME. TIpémel opwg va onpeiwdel o1 1 oxéon petath AME kat
TWV QVOTEPW TAPALETP@Y OTIWG ETIONG KAl TwV yovadoTpoTi-
vov dev mpootyyile T otanetikn onpavikotre. Ta avoté-
pw evpfipata wapépevav apetaPAnra kat petd and SivpBwon
Yee T Ay Kapé Kal To KAmvIopa

5. ZYZHTHEH

Ta oyeTig neplopeopéva Sedopéva g Pifhoypagiog dei-
xvouy 611 abfnon tov cwpatikov Papovg oTovg Avdpeg
guvodeveTal and petaPforéc oY MOLOTNTA TOV OMEPPATOG
kou/n oo enineda Twv oppovdv (8,18,35,36). H enintwon g
Tayueapkiag oy erkova Tov oméppatog elvar mbavd va enn-
pedlel xat TV YOVILOTOINTIKY TOV IKavaTnTa vroleon mov
EVITYVETAL QO THY TApaTipNoTn TG GHHAVTIKIG, av kal aobe-
VoG, GUOXETIONG PETAED TN)G TIOLOTNTAG TOV KAl TG YOVIHOTN-
Tag (14,37,38).

Ta apkeTa xpovia HTav yvwoTd 0TL ol maxdoapkol dvipes
napovoialay eddrrwon ota enineda TG TEGTOGTEPOVIG Kal
g SHBG kat adinon twy emmédwy owotpadioing aiparog
(43), evdd apxetéq pedéteg exovv Seifel ot Ta emineda g
TEOTOGTEPOVIG Kal TNG 0loTpadtodng aipatog cuoyeti{oTav
avrigtorya apvntikd ke Betikd pe v nayvoapkia (8, 39, 40,
41). Emnpéofeta, npoogateg oxetixd peAéTes Pprikay 611 T
entneda g FSH kot ¢ avaotaktivig-B aipatog ftay ehat-
Twpéva oTovg Rayboaprous avdpes (8).

Zlpguva e Ta viapyovTa ototyeln aivetal 411 cofapt
nayvoapkia, emmpedlel ) ovykEvTpwot] kat Th goppoAoyia
Tov orepratolwaplov evd potalel va pny EXel EMNTOCELS
oty avahoyia v kivTdv onepuatolwapiov (8,16). Me
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dodepévo 0TL i kivnTkATTA TWY oneppaTolwapiwy kabopile-
Tou o¢ onpavTikd Pabus amd to nepiPdiiov Twy emdudipidwy
Ba pmopotoe iows va vmosthpuylel 0T1 o duopevels emmtwoetg
NG TaLoApKiag aokobvTalL 0To eninedo Tov OpXL

H gualohoyixi oTepoeidoyévean ovyypoviletar ané v
FSH n onoia 8pd ata kittapa Sertoli kot myv LH-efaptdpevn
guolohoyikn otepoeidoyéveon twv kuttdpwy Leydig. To 6ho
QALVO|IEVO TNG OTEpPaToyEvveonS eival TohdmAoko Kat ¢’
QUTO GUMPETEXEL Eva TUVOAO GO OPUOVES, KAl TTOPAYOVTES
nov ovvtifevrat otov Amwdn 101 (m.x. Aentivn, Aimovektivn,
peQativy KTA.) Kal Tov evrepiko cwAnva (my. ykpeAiv, NPY
ktA.) oromoior eite mapdyovral kat Spody Tomkd | petagépo-
VTaL 6TovG Opyels. e Ty kKukhogopia. H ouppetoyr molhav
amd TOUG TXPAYOVTEG AVTOUG OTIY EVEPYELIKT] OLOLOOTACT] KAt
m p0Buion Tov cwpatikod Pdpong anoterel 1o quvdeTikd
Kpixo g ayéong nayvoapkiag kat opykng Aettovpylas,

Amd Ta otoryeta mov mapatébnkav mptv, yivetal pavepo
1t 1) ooPapn nayvoapkia guvodebetal amd wa elkdva mon
vroyovadoTpo@ikod vroyovadiopol. XTI TEpICGOTEPES and
TIG PEAETEC TAV XAPAKTHPIGTIKY N eAATTWON TNG OALK|G
TecTooTepovng, ¢ SHBG kat g avactaAtivic-B evw n E2
napoveiale pukpr abinon, ebpnpa avayevopevo o atopa jie
nepiooevpa Amwdovg 1oTob Kat avgnuévn apwpatomnoinon
(40,41).

H ékxplon tov yovadotporvdv ylvetal pe ) popet
nieploducdy kupdtov. MeAéte £xouv Seter O Ta péoa entre-
da ¢ LH ket 10 €bpog Twv KupdTwv TnG elval ehaTTouéva
gToug maxboapkous (42). Zvvenmg pla pdvo Aijyn mbavag dev
ekppadel v mpaypatikn ewdva. Avribeta n Ivapmiv-B Gev
EXEL TOOO OMUAVTIKES Stakvudveelg kaw ankd akodovlel Ty
yuxBiuepn Sroropavon e T (43).

Amdgihes ovoieg Tov nepiddrovrog eivar Suvatd va sup-
petéxovv otn Slatapayy TG GTEPUATOYEVVEDT|G O Raxboap-
kovg avdpeg (26,44). Eivar hoywko va vmoBéoet kavelg otin
aBpoton térolwy Amogiay ovaidv elvat vynmhoTepn e dropa
pe peyehvtepn pdada Amokuttdpov odnydvtag ot eviovoTep
Kkat mapatetapévn Spdor tovg (44). Ouwe, katt tétoto Sev emt-
Befarwbnke ot perérn INUENDO omov petprifnkay o
Sixhwpo-dipaivur-SixhwpoeBavio xat to ekayAwpopavirio
TANY O[WE 0TV MEPITTWOTN avTi] oL Avpeg mov oupeTeiyay
fray yovipot agol i ob{uyog Tovg frav Eykvog (45).

Ta avuikpovdpeva anotehéopata twv Slagdpwy peketdy
000V agopd TNV ERIRTWOT TNG TAXVoApKIaS TN OMEPUATOYEY-
VEOT Kal TNV £IKOVa Tov oméppatos, mfavdg opeilovial oe
Tapiyovreg mov £ouv axéon e To axedlaopd Twv peleToy,
TV eTepoyévela oTig opades Twy avipdv mov pehetdvrat §

dMoug Aoyoug. EvBexopévis, 1) eTepoyével Twv anoTeALopd-
Twv va ogelkeTal 0T0 YEYOVOG 0TL 0 VTIOYOVASOTPORIKSG UTo-
yovadiapdg slvat fmoc.

Karaoraoels otpés ennpedlovy Trv edva ToU GREPHATOS
(46,47). Ze vmoydwipous avdpes 1o oTpég Ppébnke vymAdtepo
o’ OTL € Yovipoug (48,49). Aev mpémet dpag va Sla@edyel OTL
1 umoyovipoTnTa elvar and pévy ¢ oTpecoyovos atia.. H
rayvoapkla oe onuavtiko fabud emobpel Tov KOVEVIKS OTLY-
PATIONS Kal TV ardppiymn Tov TaxdoapKov, KATaoTAgE; ToY
anotehoby TyEG aTpés Yl Toug maydoapkovs avdpe, Eivat
Aotndv mbavo 6Tt autd To aTpEg oupPariel katd éva Tpdmo
oy TpoKAnon Twv Satapayby TG rayvoapkias otov afova
UnoBAAapOG-UTdQUOT-OpYELS. AUTO To EvEEXOpEVO EVIOYDEL
{la TpOoYATH Tapatipnon ae veapous Aavos (8) omov o
GYKOG TWV OPYEWY KAL I GUYKEVIPWON TwV OTtepplatolwapiov
ftay onuavtikd wihétepa oy opdda autdv mov avtoatio-
Adynoay wg ToAD kAT TNV KATAOTAON T LYElag Tovs.

H Aentivn, mov mapayetar and to ob yovidio to omolo
exgpddetal TpeTloTws oTa AmoklTTApa, amoTekel Tov oOvde-
opo petadd cwpatikob Aimovg kal eykegdhov. H Aentivn mpo-
kakel eAdTTwon ¢ mapaywyns Tov vevponentidiov Y kal
avave T mapaywyn ™me a-MSH otov Tofoeidt] mupiva Tou
vioBadpov. Ao guatodoyikr) dnoyn to vevpomenTidio avéd-
vel v pooAnym tpogig kat 1 a-MSH v eAattdver (50).
Otav nayboapka dropa £xovv ypoviwg avEnuéva emineda
Aemtivig, o vmodoxéag Aentivng (LRb) apyifet va (to respond)
avranokpivertal pe apvTikd makivipopo prvoua (51). H
avEnon ¢ Aentiviig aTOUS Mayboapkoug ovvodedeTal ano
abgnon Twv emmédwv Twv oloTpoydvwy (avEnuévn apwpato-
noinon) kat g voovhivig opod. H Aertivy ehattdver v
tvgovAvogvaicBnoia Twv TEPIPEPIKDY 1OTOV Kat av§dver Ty
TayKpeatiki rapaywyl woovkivng (27, 28,51, 52). Emmhéov,
i av¥non mg woovAivig suvodedetal and eAdTTwON TNG M-
TN g mapaywyns SHBG (7,54). Ovavwtépw naplyovreg evde-
Yopévwg Tpomonotoby v dueon Spdoy g Aentivig otov
OpYL KoL TV Tapaywyn Twv oTepoElddy Tov Opyews Kat TV
oneppatolwaplwv.

6, XYMIIEPAZMA

H noyvoapkia gival vag Tapdyovrag VTOYOVINOTHTAS OF
vyteig katd ta Aoud avBpes. Ot mayboapxol avipeg tapovald-
{ovv gyeTikd fimo vroyovadotpogukd vmoyovadiopo. Ta
ehattwpéva enineda avaataktivig-B kal i) ehattwugvn
TIATPOTNTA OTOUG Raxhoapkovg avdpeg vrodnhwvovy Tov
duvnTixd kivéuvo Tng mauoapkiag.
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H MAXYZAPKIA QX XPONIA OAEFMONH: ENINTQZEIZ

ZTHN OPXIKH AEITOYPTIA

ANAPEAZ N. MAPTIQPHZ
KAGHTHTHZ: IATPIKH LXOAH NANEMIZTHMIOY KPHTHZ

Nepidnyn

H mayuoapkia eivar ypdvia gheyuoviadng véoog, 1 onoia
KaraotéNAEr TNV opyikr} Aemoupyia Gyt uovo uéaw Tou KAQOG:-
Kot unyaviouol e auEnuévng apwpaTonomans Twyv avpo-
yovawv o oioTpadioAn (Tou mpayLaToRoIETal UECT OTOV UTTED-
mhaotike Aimwdn 1016) aMd kat péow The EMEKTAonE g ouoTn-
HaTIKAG XPOVIaE PAEYMOVIIC, THV OTToia TIPOKUAEL N mayuoapkia,
evbo-opxikd. O peypovidng umoyovadiouos Tre nayuoapkiag
avantdooeta mapdMnia ue Th avticraon otny vaoudiviy kat
v avamruén Tov MetaBolikod Zuvdpduov. Mpdyuatt, 0 pAey-
povwdnge umoyovadiouds mpémel va Bewpeital avanoonacto
tuiua g maBouaiodoyiag Tne mayucapkiag. Xto kefuevo
yiveral mpoonaBeia va yivel aviinrn i Siagopd petaél Tou
PuaIoAoYIKOU pBAoY riov éxouv o1 evB0-0pXIKEC PAEYLIOVWOLIC
KUTTOPOKIVES OTNV EVOOKPIVIKY Kar GITEPLITOYEVETIKY AEIToUp-
yia Twv Spyewv repihapBavouévng e pUBuIonC Tov aiuato-
OPXIKOU QPayHoy Kat TG MAPOUS QuaToomnic Twv QUOIOAGYI-
KWV l00ppOmi@V TOU TOMKOU evO0-0pXIKOU avogomaInNTIKoU
OUCTAATOG, KATd TNV MAXUCAPKID, Katd TV omoia Ta avénué-
va enfmeda pAeyLovwdmv KUTTApoKIVIY GTV KUkAopopia
gtogpyovral emBeTIKA aToug OpXEl; dmou mpoKaAolv KataoTo-
A e Asiroupyiag Tou.

Summary

Obesity is a chronic inflammatory disease which causes
hypogonadism not only via the classical mechanism of efevat-
ed estrogens converted from androgens (taking place within
the hyperplastic adipose tissue) but also via the systemic
inflammation, characteristic of the disease. Indeed, the inflam-
matory hypogonadism of obesity develops in paralfel with the
other manifestations of the disease and should be considered
part of its pathophysiology. An effort is made, in the text, to
make a distinction between the physiological endo-gonadal
role of inflammatory cytokines in the regulation of endocrine
and spermotogenic capacities of the gonads including that of
the regulation of blood-testis barrier and the complete disrup-
tion of the paracrine endogonadal immune system following-
the onslaught of inflammatory cytokines coming from the sys-
temic circulation in obesity.
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1. ANOZOIIOIHTIKO XYZTHMA KAI OPXIKH
AEITOYPTIA

Ot kutTapokiveg sival TpwTElveg 01 omoieg mapdyovTal amd
KUTTapa TOU AVOCOTOTIKOD ovoTuatos kabwg kat and pn
AVOCOTIOITIKA KTTAPG, UTLd TV GTEVE) £VVOLA TOV OpOV, 0w
givat Ta Mmokbrrapa, dAka kat and dhha kdTTapa o Sidpo-
poVG 16TOUC WG Kal and ToAAd yovadikd kitrapa. O kurTapo-
kiveg glte Spovv maparpvika, dSnhadn oe mapaxsipeva kVTTA-
pa, ite evBokpvikd péow TG ovaTiatikrs Kukhopopiag.
Ek16¢ Twv avogo-puBuloTikdv Gpiotwy, ol kuTTapokiveg
ackobv xal fackés guotohoyikés puboTikég Astrovpyies oe
ToMovg 1oTobg. ZToug Opxels, ot KuTTapokives eivar Typa
70V GuOLoAoYKOD puBlaTIKOD pNYaviopod TG oTepoeidoyé-
VEOT|G, Tapaywyns moAvmEnTIOiwV Kat TG CREPUATOYEVEDTIS
(1). Kvrrapoxkiveg mapayovtat kal evio-opyikd amd kbtrapa
7OV AVOCOTIOLTIKOY GLOTIHATOG Kal and avamapaywykd
khtTapa Tov opxikod 10tov. Etot, ta Leydig kou o Sertoli kbt-
Tapa mapdyovy kat ta §vo wvrephevkivn (IL)1 1) omoia mepiopi-
(et v evepyomoinon ¢ apwpatdong and v FSH eve
napdAnia avkavel TV napaywyn Tpavegeppivig and Ta
kUrtapa Sertoli (2). Onwg Ba Sovye kat o kdTw, patveral 6TL
ot IL1 kuttapokiveg 0mwg kat moAAEG aAkes KuTTapokiveg,
gival arapaiTnTeg yia Ta apyika otddia oneppatoyéveons (3).
Emnpéobeta, o1 dpyels mapayovy v gAeypovadn xvrrapo-
xlvn IL6 1600 and ta khrrapa Sertoli perd enidpaon ye FSH,
TEOTOOTEPOVA 1 Kt vevpomenTidia 400 Kkal amd Ta KbTTApPA
Leydig netd enidpaon pe LH (4,5,6,). Tékog, sival evdlagipov
6TL 0L OpYEL; Tapdyovy Kal oppoveg Tov Amddoug LoTod e
AvOOO-TPOROTOLTIKEG 1T TES Omws 1) peftoTivn Kkat 1) Aemti-
vn. Hpéynat, éxer avageplei 611 To yovidio g pelioTivg
ek@paleTal oTovg opyel; empdwy evromi{dpevo og KOTTAPQ
Leydig kot Sertoli (7). H peliotivy palvetar 61 éxel pdro kat
0TV puatoAoyia Tou Opxews aviavovrag Ty Paciki) Tapayw-
1| TE0TOOTEPOYNG KAl EVIGYVOVTAG TNV OTEPOEGOYEVETIK)
amdvTnon otig yovadotpomives (7).

2. OI PAEI'MONQAEIZ KYTTAPOKINEZ EINAI
OYXIOAOITKOI PYOMIXTEYX THZ
ZITEPMATOI'ENEZHE

H oneppatoyéveon eivar 1 guotoroyr] exeiviy Siepyacta
Tov éxel oav anotéheopa TV Tapaywyl dpylwy oreppatolw-
apiwv and Ta oreppoyovia péow Slagopomolneng kat KuTTapt-
kob moMamiacaopob. H napaywyn kat Slagopomnolion twv
aneppatofwaplwy anatel evbo-opyikoé mepifdiiov mpoota-
olag and To avogomomuké cvoTipa SnAadh Tomkr) avoco-
avoyf (immune privilege). To nepiparhov avtd efaogahileral

we v vmapén agevog pev aipato-opyikold gpayuod
(blood-testis barrier), xatd To mapaderypa Tov apaTo-eyKe-
@akiKoD @payuod, kat apetépov trapéng evég mpoug evio-
OPXIKOU AVOGOTIOTIKOY GUOTIUATOS IOV amoTEAETAL Ao
AVO00-TAPOVOLATTIKA KOTTapa (HeydAa opyika pakpopdya
Kat SevdpiTikd) Kal kavoTTag mapaywyns QAEyuovedhy Kot
avei-pAeypovody KUTTapoKIveY oo Ta evdo-opyiKa avego-
KhTTApa Kat and opiopéva avanapaywyikd kbtrapa (8). Onwg
&xeL N0 avagepbel, 61OV PuoloAoyIKd OpYL oL KUTTAPOKIVES
glval avamdonasTo THRua Tov guolodoykol pubuiotikel
pnxaviopobd onepuatoyéveans. Ot pAeyuovadelg kurtapokiveg
gaivetal 611 givan TpwTioTwG Qualohoyikol publuaTis Tov
apato-opyikod epayuov (blood-testis barrier) ahAd kat g
Aertoupylag twv oreppoyoviwy. (g khasoikd mapdderypa
evBo-opyixob pulIoTIKOD CLOTHHATOG KUTTAPOKIVIOY U0~
pobie va avapépovie TNV Exppac Sbo avTaywVIoTIKMY KUT-

- Tapokwvdy, ¢ viepheukivng IL-la kal Tov avTaywvioT g

IL-1Ra Kot Tov vrodoyéa Tovg ota ongppoyovia (9,10). H
pheypovadng kvttapokivy IL6, éyet eniang, pvBuoTtiké podo
a1y guatohoykr Siagopomoinen Twv oneppoyovivy (11). O
tpdnog e Tov omolo o1 kutTapokives embpody pubpioTIKd
oty aneppatoyéveon Sev eival minpwg Sievkpviouévos. Pad-
vetal Opwg OTL oL KUTTapokives entdpody mpuTioTwg oTo
OUGTNHA TWV EOTELPONEVWY GTIEPLATIK®OY CwANvapiwy. AuTo

ylvetau efte pe ™V KvTTaposKeAeTIKN avadlapopewan Twy

kurtapwy Sertoli (12) eite péow aAdaydv Twv anueiny ouvé-
vwong Sertoli-Sertoli 1} Sertoli-oneppoyoviwy eite Téhog uégw
Mg apeon entdpaong eni Twv neploWAVAPIAKDY KUTTAPWY
Tov glvat 0 KuptoTepoG KutTTapikds TANBuouds Tov embnAiov
TWV EOTIELPAPEVOY OTEPHATIKGY gwhnvapiwy (13-15). H
Tapakpwvikn) Tapaywyr povoeidiov Tov alwtov (NO) gaive-
TaL OTL ivat évag amd Tovg onpatodotikods pnyavicuolc,
oty emidpaon Twv kuTTapokivoy ota KiTTapa Sertoli kau Ta
ongpployovia (16).

3. HAYEHMENH ITAPATQTH KYTTAPOKINQON,
ENAO-OPXIKA H ZYETHMATIKA, TPOKAAEI
ATATAPAXEZ ETHN OPXIKH AEITOYPIIA

KaBe Sratapay g evdo-opyuxig Wooppormiag Tov avogo-
TIOMTIKOU GUGTIPATOS, AR TOTIKA 1) GLOTNUATIKA @iTia, TTPO-
kakel avaotatwon oy opywn Aettoupyla Kot qvatpom| Twv
QUOLOAOYLK(Y LGOPPOTILDY UE ATOTENECHA KATAGTOAT TNG
onepuatoyéveons. Ipdyuar, £xet SeryBst 611 T avgnpéva eni-
neba Twv pheypovoddv kurtapokwvdy TNFa (napayovrag
vékpwong Oykwv), ILT kat IL6 katactéAAovy Ty oneppatoye-
veon (17). Eiidrepa, gaiveral 0Tt o1 pAeyuovadels kutrapo-
xiveg smbpotv péow tov poodérn tov Fas vnodoyéa otov
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pooud andérTwong Twv onepuoyoviwv (18,19). Emmpoobeta,
£xer Oerylet oL avnpéva emineda preypovedav KuTTapoki-
viov empovv kataoTakTikd kot otTa koTTapa Leydig pe armo-
Tékeopia eAATTWON TNG TAPAYWYG TECTOGTEPGVING UE EMAKO-
hovbo voyovadiopd ko kateatahpévn oneppatoyiveon (20).

‘Exer SeryBel emiong 6T o1 yovadeg exgpalovy kat ovg Toll-
like pepppavicots vrodoyels (TLR) mov avayvwpilovy ka
HPOGGEVOLY PP IOV TPOEPYOVTAL OO TOL TOLXWUATY [HKPO-
Blwv evepyomowpvTag UNYavIGHovs [in el0IKG avOTOamavTn-
ong / gAeypovig (21). Evepyomoinon twv TLR vroSoyéwv and
ouaTnpatikd 1 evBo-opyikd aitia mpokahel avinpévi Tomk
Tapaywyn KuTTapoxvey mov dnuovpyody evdo-yovadiki
pAeypovidn avridpaon.

H opyucr Aeitovpyia ouws ermnpealetal kat and Tig KuTTa-
pokives mov Kukhogopolv oe auEnpéves CUYKEVTPWOELS OTNV
OVOTNRATIKT} KukAogopia xatd Tv Sidpketa pheypovay mov
umopei va oyeTifovtal 1 01 e To avarapaywylkd oboTnua
(22,23). Tpaypatl, ovoTnUaTIKES PAEYHOVES OMOLaaSTOTE
artiohoyiag emnpealovy v opyikn Aetovpyia eite Katastéh-
hovrag Ty otepoeldoyévent) 1| kal TNV OTEPUATOYEVEDT pE
amotéheape mapod i) povipn vroyovipdTa Kat Sarapa-
Xés 16 oeovadkng Aettovpylag (24).

4, EIIIAPAZH ZTH ZIIEPMATOTENEZH TON
AYEHMENON ENAOPXIKA AETMONQAQON
KYTTAPOKINON

Omnuwg £xet 1dn avapepbei, avénon twv evio-opyikav em-
médwv xuTTapokvy katd v Sdpketa Tomkng 1| ovaTnRaT-
KfiG pAeyuovig éxer cav anotéheapa Siatapayy g oneppato-
yéveons. Lpaypari, éx@eon Twv dpyewv otov pepPpavikd
Baxnplakd Aimo-modvoaxyapity (bacteriallipopolysaccha-
ride) LPS éyel oav anotéheopa v evdo-opyikr avénon twv
enméSwy TOADY QAeyLOVOSDOY KUTTAPOKIVOVY [e anoTéhe-
010 KATAOTOAN) TN OTEPE0EIBOYEVEDTIG Kal TI)G OTEPPATOYEVE-
one. ExBeon tev dpyewv oe Paktpiakd Auo-nodvoakyapitn
Eyer oav anoTéheopa av§non g preypovirdous kuTtapokivg
IL-la kal eEAdTTWON TOV avTaywvioTh TG fe anotéleopa
KataoToAf) g oneppatoyéveons. Ooo ya tov TNFaq, éxel
Bpedel 6Tt pubuiler Ta TeplowAnVaplaKd KiTTApE TWV GpYEWY
(25) kar av€nom tov TNFa éxel oav anotéeopa v Sorapa-
X1 TG AeLTOVpYiac TWV KUTTAPWY QUTWY pE 0TI avTd ouvend-
YETAL yiet TNV Quotodoyik oneppatoyéveor). H entdpaon g
pAeypovadovs xvtrapoxivig IL18, nov enlong napayerar
evBo-opyid, paivetar o1t elvan kar qutr Sipaoua Snhadi, oe
LEKPEG GUYKEVTPOTELS TTPOAYEL TNV OTIEPPATOYEVEDT) EVE OF
ueydheg Ty katactéMkel (26). To ofeidwtikd otpee, péow

ehevbépwv pldby ofuydvov, éxel emlong avagepBel wg mbavog
emMnpooleto (Xaviopds (e TOV OTOl0 HEYAAES GUYKEVTPW®-
eI PAEYHOVOSMV KTTAPOKIVDY KATAOTEANOUY TV aTtEpHa-
Toyéveon (27).

5. HIIAXYZAPKIA TIPOKAAEI YHOTONAAIZMO
MEZQ ENAOKPINIKON KAI ANOZO-
TPOITOIHTIKQN MHXANIZMON

H navoapxie atovg avipeg mpokadet Sevteponadr) vmo-
yovadiopo eite péow tng avinuévag apwpatonolnong twy
avpoyovwv ot olotpadidhn, f onola Tpokakel apviTIKN
nadivdpopn avagtodn TG Ekkpiong yovaSoTponiviov e amo-
téheopa vroyovadiops, eite péow ancotabepomolnong Tov
£v80-0pX1K0D (VOGOGOTOTIKOD GLOTAPATOS amd TNV avinue-
VI) CUCTNHATIKT KUKAOQOPIX AvOo0-TPOTIOTIONTIKWY AUTOKVT-
TAPOKIV@Y Kal KAAGOIKDY KUTTAPOKIVWY TPOEPXOUEVWY Ao
Tov Autwdn 10t (MmoxbTTapa kal guvodd avosokhTTapa).

6. HIIAXYZAPKIA EINAI KATAXTAZH XPONIAZ
OAETMONHX

To Mmoxbrrapo tov maxdoapkov Bewpeital n kuploTepy
yeveaoupyos artia g xpoviag petaPoliig gAeypovig, 1)
omola axohotBwe mpokalel avTioTact atv vaovhiv ka éva
katappaktn naboguaohoyikay ebepyaoidy mov evBivovral
yiae v avantvin tov Metafolobd Zuvdpouov, g kuptote-
prs aitiag apTnpookAipwong (28). O Aeypovadng vroyova-
Slopeg g mayvoapkiag avantiooetal mapdAhnia pe oV
avtlotaon oty weovkivy kat v avantol Tov Metafoll-
xov Zuvdpoyov Tov emoiov mpémet va Gewpeital avandonaato

THIELCL

7. TO AIIOKYTTAPO Q% ANOZOKYTTAPO

O naBoguotodoyikds unyaviopos pe Tov onoio To Alno-
KOTTApo MpokaAel TOMIKY kal apydTepa CUOTIHATIKT QAEYj0-
VI elval avTIKEIEVO EVTATIKNG EPEVYNTIKNG Tpoondbelag,
Metafh Tov véwv GeSopévov eival kat o 4Tt Ta pakpopdya
Kat Ta AmokhTTapa eivar ovyyevr kOTTapa kat SlaTnpovy
KOV QOIVOTUTIKA XApaKTNPLOTIKA. TTC KOLVG TOUS XapaKtiy-
poTika mephapPavetar n dmapén tov pepPpavikdy vrodoxe-
wv TLR (pattern recognition receptors), Twv mupnvikdy vmo-
Soytwv PPAR kat LXR wg kot 1) ohvBean kau ékkplon Kuttapo-
kv 0mwg o TNFa kat 1y IL6. Eidikdtepa, ota pakpopdya, o
tpoPraxog penppavikdg Aumo-rokv-caxyapitg (LPS) ptow
tov TLR4 vrodoyéa emdyel v ékppaon npo-gAeypovwdov
kvttapokvov. To avtd ovpPaivet kat oTa Amokdttapa pe
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udvr v dagopd T tapdAhnkn karaoTodn tng ékgpaong
admovektivig (nov mapdyetal amokAeloTIKA ard Ta AMOKDT-
Tapa). Eniong, npénel va onuelwdet 611 Ta MmokbTTOpa Kt T
HAKPOQaya Y00V KOO RPOSPO[I0 KOTTAPO KaL UTOPODY Vi
peTaméoouy 1o £va oto aAho, Emnpoobera, ta pakpogaya kat
Ta Amokvttapa otov Amadn 16t emkorvovoly petald Tovg
napaxpvikd. Ipayuat, in vitro ovv-enwaon) g 3T3-L1 kut-
Tapikig oelpds Mmokurrapwy pe RAW264 paxpogaya yia 24
h éxe1 cav anotédespa v Sityepon g Ekepaong i MCP-1
{(CCL2), TNFa kat IL6 kou xataotol) )¢ Ekgpaang adtmove-
KTivNG.

8. ®PAETMONQAEIZ OPMONEZ TOY AIIIQAOYZ
IZTOY

H Aemrivy kot 1 pediotivn elvat ol kuptdTepeg npo-gAeypo-
vindelg oppoveg mov apayovy Ta Autokbrrapa pall pe Tic kut-
tapoxiveq TNFa kat IL6. To 1994 o Jeffrey Friedman £8eife 611
1 Aentivi eivo mpwtetvn mov napdyetau and To yovidio ob. To
yovidio avtd exppaletal ota Amokbttapa. Ietopikd, i Aentl-
v fitay 1) mpa@tny oppdvn o Sefybnke ot mapayera anod tov
Amdn 1wto. O Ob-Rb, npoidv Tov yowidiov db, eival o frodo-
ywd Spaotikds vmodoxgag e AenTivig, évag vrodoyéa JAK
(Janus Activating Kinase) kot STAT (Signal Transducer and
Activator of Transcription). To onpatodotiké povonatt tov
vrodoyta e Aertiving arknioemidpd e TO VTOGTPWpA TOV
vrodoyéa g tvaovAlvng. H Aenrivy keu i peliorivy avkavouy
™V EK@paot] TV yonidiov Twv Tpo-AEYLOVWImY KUTTApOKL-
VOV KaL TNV QayokuTTaplKi Tovg ikavotyta. Eldikotepa, enw-
aon paxpopaywy pe Aemrlvy avkdvel Tov toAkarhaciaopd
TV PAKPOPAywY eV TapdAina eAattwvel TV anonTwon
tovs. Eniong avkdver To pubué wpipaong tovg napovoia LPS.
H Aemtivn ehattdver eriong Tv apaywyn me avil-gAeypo-
vardoug IL-10 evd avEdvet v napaywyn Tov Tpo-gAeypovw-
dav IL-12 kar TNFa. Mahiora, o kAdopa Aentivig / adimove-
Kktivng £xer mpotabel wq kakog Seikmg xpoviag cuaTnUATIKYG
@Aeypovig katd Ty nayveapkia. Eival evilagépov o7t epeic
ke dhha epyaotipia éxovy anodeifet 6Tt kan 1) adimovextivn, 1
OUVTPITTIKA KuploTepn Aimokiviy, €xel Paoikd mpo-pAeypovm-
de1g Bpdoeig ol omoleq GuyKaAbTTOVTAL ANG TNV AVOTO-AVOXT
OV TPOKAAODY 01 TEPAOTIES TUYKEVTPWOELG TG OTO alpa Kat
arokaAbrTovTal Je TNV EAGTTWE NG KATA TNY TeyvoapKia
(29,30).

9. O YIIOAOXEAZ STAMP-2

Katd v nayvoapkia, 1o vnepmAaotiké AmokdTTapo
amoKTa XopaKThpes dleyepuévon QAeypovadong kuttdgov.

[paypati, o vnodoyéag STAMP2 (six-transmembrane protein
of prostate 2) mov exgpdaleral ota MmokbTTapa avagépbnke
WG 0 KOPLOG PNYAVIOOG TEpOANYRG TG peTaTporis Tov Aumo-
KVTTdpov ot PAeypovwdn gawvoturo (31,32). H nayvoapxia
KataoTéAAeL TV EKPpaa) Twv avi-gAsypovodby autdy vro-
Soytwv 6Ty empdavela Twv MToKVTTApWY.

10. H ENNOJA TOY ®AETMENONTOZ AIIIQAOYZ
IETOY

H adAayt Tov QavoTONoD ToU UREPTAGOTIKOD ATOKUTTE-
pov katd TNV meuoapkia tpokalel Tomih Aeypovi) (pAey-
pEvey Amodng 10Tog) pe yapaxmploTiko Ty abinon ¢ dia-
midvang povokuTTdpy / Lakpo@dywy otov Amddn Td, Ty
abénon s TomKNg Tapaywyls Tpo-pAeypovwdny KuTTapo-
KIVIOY g Kal TRV EVEPYOTOOT) QUTOKATAOTPOPIKMV PrjYovi-
OV e TEAKO amoTékeopa auEnpév andnTwen AmokvTTd-
pwv. H avEnuévy Sanibuon povokuttdpov / pakpopaywy
pog Tov Amwdn) 10T yiveTal pe Y Tapaywyr and ta Auto-
xbTTapa TG monocyte attractant protein-1 (MCP-1) f; adicg
C-C motif chemokine ligand-2 (CCL2). [Ipdypaty, 0 vrepmAa-
ot1kde Amwdng 1otog epgavilel avEnpévn ékgpacn Tov vodo-
xéa Cer2 kan 1w Seopevtav tov Cel2, Cel7 kaw Cel8. Microar-
Tay amOMOVWPEVWY exX Vivo AtmokvTTapwy and pn SwPrtikois
akhd maydoapkovg Pima Indians £8eiée tnv emaywyn tng
gkqppaong TovAdyieToy 57 yovidiov oxeti{opevuy e pAsypo-
Vij ouyKprTiKd e pn mayboapkovg Pima (33). Téhog, £xar Ser-
¥0¢t 61 voBeppudixi Siarra adhaler Ty éxppaon roMamiwy
yovidiwy oe ex vivo Aimoxbttapa. Ia napéderypa, 1 motonor-
nuévn epevvTikd avEnon g ékgpaong tov yovidiov g
avripAeypovdous kuttapokivig IL10 xal Tov avraywvioT-
ko0 vmodoxéa g kuttapokivng IL-1 perd and vmobepudi
Slauta 28 nuepav.

11. H ENAO-AIIIQAHZ @®AETMONH
METATPEIIETAI ZE LYZTHMATIKH

Mpdyuatt, kabdg 1 Tomur @Aeypovr| evidg Tov omAayvi-
kol Amddovg 1oToY peyeBhveTal EMEKTEIVETAL CUGTIUATIKG
empealovtag v opoloTasia gakydpov péow tng avantuing
avtigraong oty voovAivy, v avanteln viephmdaipiag,
™V Aeypovr) Tov ayyelakod emnAiov kat v Stanivon
ovdeTepOPIAWY Kal LAKPOPAYWY OTO ayyelakd Tolywha kal
TNV HETATPOT| TOUG OF apokbTTapa kel Ty avantuln abn-
pLHATIKOY TAQKW®Y Kal TENOG TITY EMEKTAOT TS PAEYHOVIG OF
Slapdpoug 10Tolg TephauPavopiviov Kat Twv OPYEWY [IE amo-
Téheopa vmoyovadiopd kat oTeipwon.
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12. XYMIIEPAZMA

H nayvoapkia xataotéAhet v opyikn Aettovpyia oxt
uévo péow g avdnuevng apwpaToToinong Twy avdpoyovey
o OTpadIoAn ahAd ko TG EREKTAONG TG QAEYHOVIG GLOTH-
patkd kat evbo-opyixd. O greypovadng vroyovadlouog g
Raxvoapkiag avantoooetal TapaAAnia pe v avrictaon
oY vaoVAivy Kkt TV avamroln Tov Metafolikod Xuvipo-
pou tov onolov wpémel va Dewpeital avandonaoTto Tufya.
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