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Mpo6Aoyog

OAa otnv etmmivela ¢wrp €xouv va KAVOUV HE TO TAEiOI KAl TOV TTPOOPICHO.
ZEKIVWVTAG VA YPAQW QUTEG TIG YPAPUES €pXETal auBdpunTa OTO VOu OAn auth n
TTAAN KAl N aywvia yia va utrdpéel éva Bepitd atmmoTEAeopa. TeAIKA auTd TTOU PETPAEI
gival To TAGiOI, TTPWTAPXIKA yIaTi €ival pgovadikh eutreipia OTTwg GAAwoTe OAa Ta
Tagidla yia dIKoUg Tou AOyoug TO KaBéva. EmmrAéov, e€€ioou onuavtikd eivar n
EUTTEIPIO TTOU QTTOKOMICEl KAVEIG OOKIJACOVTAG TIG OUVAMEIS TOU OWWATIKEG Kal
Tveupatikég. Ooo onuavTiko gival va XEINACETAI KATTOIOG OTO OTiBO TNG £TMIOTAUNG
TTPOOTTAOWVTAG va OUVAPWOEl, GAAO TOOO EeKTINNTEO €ival Kal n Pondeia aro
avlpwTTOUG PE dIATTIOTWHEVA JEYAAEG ETTITUXIEG KAI KATOKTAOEIG O€ AUTOV TOV TOMEQ.

2¢ autod TO onueio Ba nBeAda va euxaplioTHow €k BABoug kapdiag GAoug
auToUG TTOU OTABNKAV dITTAa pou OAa autd Ta Xpovia Kal Borbnoav o KabEvag Pe ToV
TPOTTO TOU OTNV €KTTOVNON QuTAG TG dIatpIBng. TlMpwtapxikd, Ba néeda va
EUXapPIOTACW TOV ERAETTOVTIO QUTAG TNG dIATPIBAG TOV avatmmAnpwTr Kadnyntn
aoTtpevrepoAoyiag kupio lwdvvn KouTpouuTrakn yia Tnv agvan oupttapdoTaon Kal
aokvn Bonbeia aveCapTATWG OUVONKWY Kal KATOOTACEWV o€ OAa Ta €TTITTEdA ATTO TO
oxedlaopo TNG dIaTPIBAG MEXP! Kal TNV €KTTOVNON TNG. Ev ouvexeia Ba ABeAa va
euxapiotiow Tov Kabnyntn latpikig Puoikig kupio lwévvn AapiAdkn yia TIg TTavta
ETTIKAIPEG OUCNTAOEIG KAI TTAPATNPNOEIG TOU KABWG KAl yia TNV €TTIAUCH dIadIKAOTIKWY
(NTNUATWV TTOU OTa pPATIa pou  @aivotav avutrépBAnTa. TEAog, Ba rnBeAa va
euxapiotThow Tov KaBnyntr MNaotpevrepoloyiag kupio Mould lwavvn yia Tnv oTipign
OoTNnV €KTTOVNON QUTAG TNG dIOTPIRAG KUPIWG YIa TNV CUUBOAN Tou O0TnV DIEKTTEPAIWON
TTPORBANPATWY TEXVIKNG GUONG TTOU TTPOEKUYAV KATA TNV DIAPKEIQ QUTAG.

Oa nBeAa etriong va avagepbw kai otov Kabnyntrh MNaoTtpevrepoAoyiag Kuplo
Mavayiwtn Katoivélo , o otroiog UTTAPEE O KUPIoG AGYoG evaoXOANONG PouU ME Ta
aKadNUAikA Kal 0 dAOKAAOG TTOU £PIGE TOV OTTOPO TNG TTAVETTIOTNUIOKAG €PEUVAG KAl
ouyypoeng apbpwv, Kal Kupiwg o Adyog yia TOvV OTfoi0  aydrrnoa TNV
aoTpevrepoAoyia, KATI yia TO OTToi0 €ipal Babid euyvwPwy. Oepuég euxaploTieg Ba
TPETTEl va atrovePnBouv kal otov XproTo ZaBo o OTToiog atmoTEAECE apwyd QUTAG
TNG TTPOOTTIABEING KUPIWG O€ ETTITTEDO ETMIONUAVOEWY. ATTO TOUG AvOPWTTOUG TTOU
TTavta ATav OITTAa Pou Kal £€3Ive TO ocUuvOnua yia véa wlnon kai dnuioupyia ATav o
MNwpyog AANiocavoyAou, ouyypa@Eéag Kal €kdOTNG Tou "ZaigTrnpikév", avlpwIrog Tou
TIVEUUATOG KOl JOVABIKOG OTOV TPOTTO VA TTPOCEYYICEl KAl PWTICEl TITUXEG BENATWY Kal
TTPOBANUATWY Pa PE KUPIA 1I816TNTA TNV €EAG TTOAU ONUAvTIKA pia: QiAog adep@Ikog.
Agv Ba ptTOpPOUCA OTO ONUEIO AUTO VA PNV AVAQEPW Kal TNV TTOAUTIMN BonBeia TnG
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Adevng - Avvag Anuntpiddn Xwpig TNV OUMHETOXA TNG OTToiag, TTOAAEG aTTO TIG
TIPOOTIABEIEG Ba ATAV NUITEAEIG KAl TTIBAVOV va NV UTTAPXE TO TTAPOV ATTOTEAECHA.
TEéNOG dev Ba PTTOPOUCA VA PNV EUXAPIOTAOW ATTO Ta BAON TNG KAPAIAG Pou
TOV TTATEPA POU Kal TNV pntépa pou lMavayiwTtn kar Mapia Teploudn yia TV aiwvia,
GadoAn oTNPIEN Kal CUPTTaPAcTaon OAA auTd Ta XPOvia e OAOUG TOUG TOUEIG, TTAvTa
TTOPOVTEG O€ OAEG TIG MEYAAEG KAl PIKPEG OTIYUEG MOU. Z€ AUTOUG OPEAW OTI EXW

TTETUXEI MEXPI TWPA KAl OE QUTOUG AQIEPWVETAI TO TTAPOV OUYYypaupa. Euxapiotw.

Teploudng ZwTApPNG

louAiog 2016

Mavw oto Tpatédl To CUAIVO, T' atmiBwoa Kai €itra @ "210 XpwoTw"

N. Kalavt¢akng "Avagopd oTtov ['kKpéko"



Eicaywyn

H 181011abng @Aeypovwdng vooog Tou eviépou (IONE) atroteAeital atmmd dU0 KUpIEG
TaOnoelg : Tnv eAkwdn koAimda (EK) kal Tn vooo tou Crohn (NC). O1 duo autég
vOOOI EMQAVICOUV EEXWPIOTA TTABOAOYOAVOTOMIKA Kal KAIVIKG XOpOKTNPIOTIKG. H
eAKWONG KOAITIda €ival pia vOOOG TIOU EVTOTTICETAl OTO TraXU £VTEPO KAl
TTPOORBAAAEl pévo Tnv PAevvoydvia oTIBAda Tou TTax£0G EVTEPOU KAl EPQPAVICE
ouvexeig PAABeg ev avtiBEoel pe TN vooo Tou Crohn 1ToU TTPOCRAAAEl OAo TOV
YOOTPEVTEPIKO OWANVA a1 TO OTOMO  MPEXP!I TNV  TTEPIOPBIKA  TTEPIOXN,
XOPAKTNPICETAI ATTO DIATOIXWHUATIKY) QAEYPOVH Kal ePpavilel elIkOva pwaoaikou. Ol
dUo voOool £xouv TagivounBei og utrokaTnyopieg Je BAon TNV KAIVIKA TOUG €IKOvA
aAAG Kal TNV €KTAON TNG VOOOU, TTAPEXOVTAG £TAI €Va ONUAVTIKO EPYAAEio yia TV
MEAETN YEVETIKWY, OPOAOYIKWYV Kal KAIVIKWV TTapayovIiwyv TTou KaBopifouv Tnv
eCENEN kaBepiag atd TIg voooug (1). XapakTtnpiovralr amd xpoviotnta oTnv
TTOPEIa TOUG PE ECAPOTEIG KAl UPETEIG UE AYVWOTN aITiIoAoyia evw Ogv TTEplopifovTal
MOVO O0TNV TTPOCBOAA TOU eVTEPOU OAAG EPPAVICOUV KAl ECWEVTEPIKEG EKONAWOCEIG .

Mia atré auTég TIG ECWEVTEPIKEG EKONAWOEIG gival N dlaTapaxr TNG OOTIKAG
TTUKVOTNTAG N OTToIQ QaiveTaAl va €XEl TTOAUTTAPAYOVTIKI aiTioAoyia. lNapakdaTw
akoAouBei auvToun avaokotnon NG PiIBAIoypagiag yia Tnv €mdnuioAoyia OTIG
I®NE 1600 oTOV KOGUO 600 Kal aTov €EAAAdIKO Xwpo kal atnv KpATN , €v ouvexeia
akoAouBei n PiBAIoypagia yia TNV OOCTEOTTOPWON KAl TOUG TTABOYEVETIKOUG
MNXavIoPoUG TNG OOTEOTTOPWONG KAl TWV KaTayudtwy o€ acBeveic pye IOPNE kai
yIO TOUG TTAPAYOVTEG KIVOUVOU YIa TNV OCTEOTTOPWOT.

EmidnuioAoyikd xapaktnpioTikd oTig IPNE

[MOAANQTTAEG PEAETEG €xOUV EKTIUACEI TNV ETTIONUIOAOYIKY KATAVOUN TwV
IONE o€ d1a@opeg yewypa@ikEG TTEPIOXES. ZTNV Bopeia Auepikr], n ouxvoTnTa TNG
eAkwOOUG KOAITIdag TroiKiAAel atmd 2.2 éwg 19.2 mepioTtarnkd ava 100.000
KATOIKOUG evw Yyia Tn vooo Tou Crohn gival 3.1 £€wg 20.2 trepiotaTikd ava 100.000
KATOIKOUG (2, 3). Z& pia peydAn peAétn Baciopévn oto aoc@aAlioTikdé ouoTnua
uyeiag Twv HIMA, n ouxvotnta TnG eAKwdOOUG KOAITIdAg oToug eviAikeg oTig HIMTA
nrav 238 acBeveig ava 100.000 TTANBUCPO, evw yia Toug aoBeveig ue vooo Crohn
nrav avriotoixa 201 ava 100.000 mTAnBuoud (4). H eupdvion kal n ouxvorTnTa
1600 TNG vooou Tou Crohn 600 Kal TNG eAKWOOUG KOAITIdDAG @aiveTal va gival
MIKPOTEPN OoTNV Aoia kal otnv Méon AvartoAn (3).

Mewypa@ikr) TTOIKIAOPOpYia oTnv cuxvotnta Twv IONE €xer emmiong
TTapaTtneEnBei (5). Z& OPIOPEVEG EUPWTTAIKEG XWPES, N ouxvoTnTa Twv IONE Exel
TTapatnEnOei va gival xaunAOTePN OTO VOTIOTEPO KOPUATI TOUG O€ OUYKPIOT UE TO
BopeidTepo (6). Autr n dlagopd €xel TTapaTnpnBei etiong otig HIMA (4). ETroxiakn
diakupaveon oTig €¢dpoelg Twv IPNE (ue Kopupwaoelg TNV avoign) €xel TTPoTabei o€
KAtroleg ava@opés. Evroutolg, 1o pEyeBOG TNG OUOXETIONG, AV UTTAPXEl Eival
aduvaTto Kal aAAnAoavTikpoudpeva dedopéva Exouv dNUOoIEuBEi (7).



H ouxvotnta Twv IONE @aivetal va €xel alAdgel pe tnv mépodo Tou xpodvou. H
eAkWONG KOAITIda ATav o ouyxvr atrd 1 véoo Tou Crohn otnv Bépeia Eupwtrn
Kal TNV AEPIKN OTNV JIAPKEIO TwV TTPWTWYV deKAETIWV Tou 200U aiwva. Evw n
ouxvotnTta TG EK mrapépeve ouolaoTikG oTaBepr], atmo Tnv dekaeTia Tou 1950 £wg
Kal Tnv dekaetia Tou 1980 (eikdva 1) pia augnon oTn ouxvoTNTa TNG VOOOU TOU
Crohn Trapatnpribnke ot1abepd (sikova 2) (8-10). Ztnv EPICOM peAéTn pe
oupueToxn ammo 31 kévipa (14 ammd Tnv Auon kar 8 amrd tnv AvatoAikr) EupwTn)
Kal ouppeToxn amd 1515 acBeveig pe IONE 35% €€ autwyv eixav vooo Crohn,
54% EK, kai 11% c€ixav amrpoodiopiotn (indeterminate colitis). Ta de etAoIa
TTOOOOTA ETTITTOAAOUOU yia TIG OUTIKEG Ywpeg NTav 6.5 aoBeveig /100.000
KaTtoikoug yia tnv voéoo Tou Crohn kar 10.8 /100.000 yia acbeveig pe EK, evw yia
TIG QVOTOAIKEG XWPEG Ol avTioTolxeg ouxvotnteg rnrav 3.1/100.000 katoikoug yia
a00Beveig pe vooo Tou Crohn kai 4.1 /100.000 kaToikoug yia aoBeveig pe EK.(11)
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Eikéva 2. Zuxvotnta tng véoou Tou Crohn katd Tnv didpkeia g Tepiodou 1955-1995
[MnyA : BiBAioypagikn avagopd 2, 8-10]

21NV EAAGOQ £TIdNUIOAOYIKG dEdOPEVA UTTAPXOUV KUPiwg atro Tnv KpATtn (12, 13),
TNV Htreipo (14, 15) kai Tnv mepipépela Twv TpiKAAwv (16). H peyaAlTtepn
ouxvotnta  yia Tnv EK TmrapatnpAbnke otnv  TepIPEpEId TwV  TPIKAAwV
11,2/100.000 kaToikoug evw akoAouBei auth TG Kpntng pe 8.9/100.000
KaTtoikoug 10 €106. 21NV H1reipo péAig 4.0/100.000 katoikoug 10 €10G €xouv EK ,
evw pOAig 0.3 /100.000 €xouv vooo Tou Crohn. xtnv KprTtn, n avrioTtoixn
eMTTWON Yo aoBeveic pye vooo tou Crohn eivar 3.0/100.000 10 £10G¢. Néa
emoNUIoAOyYIK) WEAETN yIa TNV TTEPIOXN TNG HTTEipou €0¢€16e pIkpry aug¢non oTtnv
ouxvoTtnta Twv IONE até 4.3/100.000 yia tnv mrepiodo 1982-1991 oe 7.5/100.000
yla Tnv 1epiodo 1992-1997 (17).

OoTteorépwon
1. Ti eival ooTeoTOpWON

H ooteommopwon cival pia acBéveia 1Tou opieTal armd TN XAPNAR OCTIKN
TTUKVOTNTA Kal €MOLIVWON TNG MIKPOAPXITEKTOVIKAG, N OTTOI0 MEIWVEI TV AVTOXN
TWV OOTWV Kal AQugdvel Tov Kivouvo Katdypatog oupgwva pe Tov M.0.Y. oT1o
OUVEDPIO TTOU TTPAYMATOTIOINBNKE ME KUplo BEua Ttnv ooteottéopwon.[WHO
scientific group for the assessment of osteoporosis, Brussels, Belgium, 5-7 May
2004].Mpbdpoun KaATAOTACN TNG OCTEOTTOPWONG OEWPEITAI N OCTEOTTEVIA TTOU
XOPaKTNPICeTal wg OOTIKA atpogia. H povdada pEtrpnong tng Treplypagnbeiocag
KATAOTAONG WG OCTEOTIEVIA | OOTEOTTOPWON €ival N OOTIKA TTukvoTnTa(bone
mineral density- BMD). Q¢ ooTikn) mTUKvOTNTAG OpPIJOUNE TNV TTUKVOTNTA TWV
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UETAAIKWV OTOIXEIWV TOU 00TOU Kai ueTpdral o€ gr/em?. To ORpa KoToTEBEY g
OOTEOTTOPWONG EiVal N OTTWAEIQ TWV PETAAAIKWYV IXVOOTOIXEIWV Kal TNG BepéNIag
ouciag TTou 0dNYEi € ATTWAEIA PIAG KAVOVIKAG aVaAOYiag TwV IXVOOTOIXEIWV TTPOG
BepéNia ouoia. To ooTd atroteAeital ammd pia opyavikr) BepéAia ouaia (KoAAaydvo
KOl PN KOAAQYOVOUXEG TTPWTEIVEG) KAl €va PN Opyavikd HEPOG (aoBEoTio Kal
PWOPOPO 0€ KPUOTAAAOUG udpoguatrartitn). Kavovikd, n avadounon Twv ooTwv
givalr oTevd OuvOoedePEVn ME TNV OOTIKA emavappo@non OlIouECOU  TWV
OOTEOKAQOTWYV TTOU OKOAOUBEiTal aTTd OXNUATIONO 00TOU OTAV Ol 00TEOBAAOTEG
dleyeipovTtal. AUuTh n €uaioBnTtn 100PPOTTIA OTNV OCTIKI] OVOKATOOKEU 0dnyei o€
METABOA} OTn OKeAETIKA pACa. OoTeoBAAOTEG OUVOETOUV OOTEOEIDEG- OeEAIT
oucia TTou UTTOBAAAETAI OTN OUVEXEIQ OE EUTTAOUTIONO OE€ AVOPYAVEG OUTIES Kal
METATPETTETAI O WPIMN Bepéhia ouaia . O okeAeTdg TrepiEel TrepiTTou 80% TOU
@AoILWOOUG 0OTOU, TO OTTOI0 CUYKEVTPWVETAI OTO KATWTEPO TUAMa (appendicular)
TOU OKEAETOU KaI OTOV auxéva Tou unplaiou ooTtou, Kal 20% PETABOAIKA dpaOTIKG
OTTOYYWOEG 00TO, TO OTToI0 BPIOKETAI OTN OTTOVOUAIKI) OTAAN, ETTIQUOEIG, KAl TV
TTUEA0. H 00TEOTTOPWON XOPAKTNPICETAlI ATTO HEIWMEVN AVTOX TWV OCTWV Kal
ouvrBwg ouvodeUETal ATTO YEIWON TNG OOTIKAG pacag. H diagopd avaueoa otnv
00TEOTTOPWON KAl  OTIG METAPBOAIKEG vOOOug TOu oOCTOU €ival OTI OThv
00TEOTTOPWOTN XAveTal padi opyaviko Kal avopyavo TUAPA Tou 00ToU €V aVTIBEOE!
ME TIG METORBOAIKEG VOOOUG OTIWG pPaxiTida Kal O0TEOPOAAKIO OTTOU UTTAPXE!
aTTWAEI0 avOopyavou TUAPOTOG TOU OOTOU ME QTTOTEAEOPA TnVv dlaTapaxn Tng
ICOPPOTTIAG AVAPECT O OPYAVIKO Kal avopyavo TUHHA.

2.0piopdg ooTeoTOpwong pe Bdon Ta kpiThpia M.0.Y.

2Upowva pe Ta kpitipla Tou M.0.Y. n ooTteomépwon opifeTal wg n Tabnon otnv
OTTOIx N OOTIKA TTUKVOTNTA TTOU BPIOKETAI 2.5 QOPEG 1 TTEPICOOTEPO KATW ATTO THV
MEON TIMNA OCTIKAG TTUKVOTNTAG O€ Wia véa uyin yuvaika ( T score <-2.5 SD) 61Twg
METPIETAI ATTO TNV OITTAAG EKTTOUTING atroppo®nolopeTpia (DEXA) (18, 19). Qg
OOTEOTTEVIA OPICeTAI N TTABNON OTNV OTTOIA N OCTIKN TTUKVOTNTA €ival JETAgU 1 Kal
2.5 Qopég KATW aTTO TNV MEON TIPN OOTIKAG TTUKVOTATOG O€ Mia vEA Uy yuvaika (-
1<T score aAAG T score >-2.5 SD) (5, 6).

3.Kopugaia ooTiki TTukvoTnTa (Peak Bone Density)

H Kopu@aia 00TIKA TTUKVOTNTA OPICETAI WG N MEYIOTN OCTIKN TTUKVOTATA TTOU
MTTOPEI VO OTTOKTACOEI KATTOI0G OTNV dIdpKela TNG WG Tou. H XpovikA oTiyur TTou
KATTOIOG ETTITUYXAVEI TNV PEYIOTN TIUA OEV €ival akPIBWS yVWOoTr AAAG ekTIUATAI OTI
oupPaivel Kupiwg oTnv TPITN deKaeTia CWAG OTOUG TTEPIOOOTEPOUG EVNAIKEG ME
OIAPOPEG XPOVIKEG KUPIWG ECAITIOG YEVETIKWY, OPUOVIKWY, Kal TTEPIBAAAOVTIKWV
TTOPAYOVTWY KOBWG KAl ATTO TA TTOIOTIKA XAPOKTNPIOTIKA TOU OKEAETOU (TUTTOG
o0oTOU ) Kal TNV MEBODO TNG OCTIKAG TTUKVOTNTAG. H onuacia va TreTuxaivel
KATTOI0G MEYIOTN OCTIKN TTUKVOTNTA KABWG Kal To XPOVIKO dIAoTnua TTou Thv
dlatnpei €ival €EAIPETIKAG OTTOUdAIOTNTAG OTNV TTPOANYN OOCTEOTTOPWONG Kal
KATAYMATWY 0TNV EVAAIKI (Wr TOU PETETTEITA.
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4. M£B0odo1 eKTipNnONG OOTIKAG TTUKVOTNTOG

MéEBodog OfoeIg oKeAETOU Euvaiobnoia
ATTOpPPOPNCIOUETPIO Oouikn poipa 98%
dITTAogvepyelakAG dEOUNG | OTTOVOUAIKNG OTAANG
akTivwv X (DXA) Auxévag unpiaiou ootou | 97%
OAMIKOG OKEANETOG 99%
ATtTOoppOoPNCIoUETPIa Kepkida 98-99%
MovoevepyEIOKAG OE0UNG
akTivwy X (SXA)
ATtTOoppOoPNCIoUETPIa Kepkida 98-99%
MovoevepyEIaKAG OE0UNG
QwTtoviwv ( SPA)
AITTAR wrToviakn | Ooeuikr poipa 93-96%
ATTOPPOPNOCIOUETPIA OTTOVOUAIKAG OTHANG
(DPA) Auxévag pnpiaiou ootou | 94-97%
MoooTik  uTTOAOYIOTIKY | ZTTOVOUAIKY) OTAAN
Topoypa@ia(QCT) Movoevepyelakn 96-98%
AITTAOEVEPYEITKT) 94-96%
Xpnon @aouarog | MNrépva 98-99%
utreprixwyv (BUA) KvAun
Emyovarida

5. ZToixeia yio TOV ETITTOAACUO TG OOTEOTTOPWONG OTOV YEVIKO TTANOUO O

Metd Tn dnuooicuon NG €KBeong TNG opAdAG PEAETNG EKTINNONG TOU KIVOUVOU
KATOYMATWY Kal TNV €QAPPOYR TNG yia €AEyXO yIO TNV METEPUNVOTTAUCIOKN
OOTEOTTOPWOT, N OOTEOTTOPWON €XEI AVAYVWPIOTEI WG PIa KOAG KaBopIouévn
aoBEvela TTou €TTNPEACEI TTEPIOCOOTEPOUG ATTO 75 €KATOUMUPIA AVOPWITTOUG OTIG
Hvwpéveg lMoAiteieg, Tnv Eupwtn kai tnv larmwvia (18, 19). H ooTteommépwon
TTPOKAAEI TTEPIOCTOTEPA ATTO 8,9 €K. KATAYUATA ETNCIWG OE OAO TOV KOOWO, €K TWV
OTTOIWV TTEPICOOTEPA ATTO 4,5 eKATOPMUPIa cuppaivouv o€ AUEPIKN Kal Eupwtrn
(Mivakag 1). O kivdbuvog katd Tnv OIApKeIa TNG (WG YIa KAPTTIAIo, I0XIOKO N
OTTOVOUAIKO KATaypa €xel ekTiunOei o1l gival TG T1agewg Tou 30% €ws 40% o€
QVETTTUYMEVEG XWPEG - UE AAAa AOyIa, TTOAU KOVTA O€ auTd yia Tn OTEQAvIaia vOoo.
H mOBavotnta katdypatog aufdvel e Tnv NAIKIa Kal €ival TPOUEPA KOIVI) OTOUG
eviAikeg. 21ig HIA, o KivOuvog yia KATtaypa Katd TV dIAPKEIa TNG (WG 0€ AEUKEG
yuvaikeg mmavw amd 50xpovwv eivar 50% (20). Ta kardypara PITopouv va
odnyAoouV g€ oNUAvTIKA 0IKOVOUIKA k6aTn (19 dio. $ 1o 2005, TpoRAewn yia 25.3
O10. $ 10 2025) Kal peiwaon TNV PUOIKA dPaCTNEIOTNTA. Ta kartdyuarta 1oxiou
eI0IKA €ival Ta TTIO  ETKIVOUVA KOl OXETICOVTAI MPE QUENUEVEG OUXVOTNTEG
OvnoiuoeTNTOG KAl avaTTnpiag. H ooteommopwon dev €ival JOVO WIa ONUAVTIKA
aITia Twv  KATayhAtwy, KatartdooeTal €1miong o€ uwnAl B€on MeETOgU Twv
QOBeVEIWV TTOU JETATPETTOUV TOUG avOpWTToUG o0€ KAIVAPEIS PE OOBapES
eMTAOKEG. O1 €MITTAOKEG QUTEG UTTOPEI va gival atrelAnTIKEG yia TN (wr O€
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NAIKIWUEVA ATOMA. 2TNV APEPIK KAl 0TV EUpwTin Ta 0OOTEOTTOPWTIKA KATAYHATA
QvTITTPOoWTTEUOUV 2,8 €KkaT. £€Tn avatrnpiag (disability adjusted life years DALY's)
oe €tnola Bdon mepIoodTEPA atmd uTTépTacn Kai  peupartoeldr apBpitida [the
world health report 2004: changing history. Geneva WHO 2004], aA\& AiyoTepa
atrd oakxapwdn SIaBATN i TNV XPOVIa ATTOPPAKTIKI TIVEUUOVOTTABEIa (eIkOva 3).
2UAAOYIKA, Ta OCTEOTTOPWTIKA KATAYUATA AVTITIPOCWTTEUOUV TTEPITTOU TO 1% Twv
DALY's 1Tou o@eilovTal o€ un HETABOTIKEG AOBEVEIEG.

Parkinsonism

Ovarlan cancer
Prostate cancer

Hip fracture

Stomach cancer
Rheumatolid arthritis
Breast cancer
Hypertension
Osteoporotic fracture
Colon and rectal cancer
Clrhosls of liver

Lung cancer

Diabetes mellitus
Chronic obstructive pulmonary disease

P

1000 2000 3000 4000 5000 6000
DALYs (thousand)

o -

Eikéva 3. Ektigynon didpkeiag ¢wng e avatrnpia YeTd amo diagopeg aoBéveieg (DALY'S)
10 2002 o€t EupwTrn kai Apepiki. [Mnyn : Avagopd 18 kai dedopéva atd MN.0.Y. (Meveun
2004)]
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Mivakag 1. EKTIHWPEVOG apIOUOG OOTEOTTOPWTIKWY KATAYMATWY O AVOPEG Kal YUVAIKEG
nAikiag 50 kai dvw , a1té Tov MN.0.Y. (Feveun 2004, International meeting)

Expected number of fractures by site (thousands) All osteoporotic fractures
Proximal

WHO region Hip Spine humerus Forearm No. %

Africa 8 12 6 16 75 08
Americas 311 214 11 248 1406 15.7
South-East Asia 221 253 121 306 1562 174
Europe 620 490 250 574 3119 348
Eastern Mediterranean 35 43 21 52 261 29
Western Pacific® 432 405 197 464 2536 28.6
Total 1672 1416 706 1660 8 959 100

Source: O Johnell & J A Kanis, unpublished data, 2006.
# Includes Australia, China, Japan, New Zealand and the Republic of Korea.

2€ OAO TOV KOOMO, Hia OTIG TPEIG YUVAIKEG KAl £VOG OTOUG TTEVTE AVOPES TTAVW OTTO
TNV nAKKia Twv 50 €TWV €TTNPEACETAl ATTO OOTEOTTOPWTIKA KATAYMATA HE
atmoTéAeopa pia Pn €mOuuntn €mogivwon TNG TToI0TATAG (WG KABWG Kal pia
augnon KOOTOUG YIa TIG UTTNPECIEG UYEIOVOUIKAG TTEPIBOAYNG TTOU UTTEPPaivouv
EKEIVEG TTOANWYV AAwvV ocofBapwyv aoBeveiwy, CUPTTEPIAAPPBAVOUEVWY  TWV
KApOIOKWY TTOBROEwWY, EYKEQOAIKOU €TTEICOdIOU KAl KAPKivOu TOu paocTtou. To
2000, utmpxav Trepitrou 9.000.000 véa ooTeOTTOPWTIKA KATAYUATA O€ OAO TOV
KOOMO, €K TwV OTToiwV 1,6 ekatoupuUpla ATav OTo 10Xio, 1,7 ekatoupupla ATAV OTO
avTIBpaxio kal 1,4 ekaToppupla Tav Katayuata oTrovOUuAIKNG 0TAANG. 51% autwv
TWV KATOYMATWY OUVERN oTnv EupwTtn kal TNV AJEPIKY, €VW TO PEYAAUTEPO
MEPOG TOU uTToAoITTOU PEéPOUG ouvéRn oTn NoTtioavatoAikiy Acia Kal TIG TTEPIOXEG
Tou AutikoU EipnvikoUu. Me tnv augnon tou apiBuou Twv NAIKIWPEVWY OTOV
TTANBUO PO, 0 APIBPOG TWV KATAYMATWY Ba augnBei dUO £wg TPEIG POPES KATA TN
OIGPKEI TWV ETTOPEVWV OEKAETIWV. (21)

NMaBo@uoioAoyia 0OTEOTTOPWONG KAI UNXAVIOMOi AUTAG.

Mevika oToIxEia
o. MIKpOOKOTTIK} KOTAOKEUR TWV OCTWV

Ta ooT1d arroreAouvTal ATTd OPyavIiKO Kal avopyavo HEPOG. TO opyaviko PEPOG
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givar To 35% TrepiTrou Kal 0 65% eival Ta avopyava cuoTaTikd. To opyaviko
MEPOG TTEPINAUBAVEL:

* Ta KUTTOPA TOU OCTITN I0TOU.

* Ta koAAayoéva vidia (TTpwTeiveg e HeYAAn TTEPIEKTIKOTATA O€ YAUKivn, TTpodivn,
ogutrpodivn).

* Tn BepéNia ouaia (TTpwrTeives: Kupiwg TToAucakyapideg). Ta koAAaydva Ividia
Kal n BgpéNa ouoia cuvioToUv TN JECOKUTTAPIA OUCia TOU OOTITN 10TOU.

Ta KUTTOPA TOU OCTITN 10TOU €ival 0 00TEORAAGOTEG, TO OOTEOKUTTAPA KAl Ol
00TEOKAAOTEG. TO 00TO ouvTiBeTAl ATTO TOUG O0TEOBAACTEG, ouVTNnEEiTal aTTd TA
OOTEOKUTTAPA KAl ATTOQOUEITAI ATTO TOUG OOTEOKAAOTEG. H HECOKUTTAPIO OUCTia TOU
0O0TITN 1I0TOU aTtroTeAsiTal atrd opyavikn kal avépyavn edaon. H opyavikr ¢don i
00Te0EIOEG atToTeAEiTal Ao BepéNia ouoia Kal KOANQYOVEG iVEG Ol OTTOIEG
oxnuaTtiCouv deouideg ATTO OOTEIVI OUCIA, EVW N avopyavn KUpiwg atrd aAara
KUpiwg aoBeaTiou.

Ta avépyava GUGTATIKE TwV O0TWV Eival KUPIWS TO QWOPOPIKS acBECTIO
(80- 90%) T1TOU PBpiOKETAI PE TN HOPPN UTTEPHIKPOOKOTTIKWY KPUOGTAAAWYV TOU
udpoguartraritn, 10 avlpakikd acBéoTio (8-10%), 10 POBOPIOUXO Kal XAwPIOUXO
aoBEoTio (0,5%), To o @opIKO payvholo (1-2%) kal Ta aAKaAIka dAata (2%). Ta
OUCTOTIKA QUTE ePTTOTICOUV TN BepéAIa ouaia KABWS Kal Ta KOAAYSVa 1vidia.

B. Mop@ég ooTitn 1I0TOU

O oorTitng 1016¢ avaloya pe TN B€0N TWV KUTTAPWY Kal TNG PBACIKNAG TOU OCTIKNG
ouciag euaviel dUo dIAPOPETIKEG HOPPES. H pia gival o ouptrayig r eAoiwdng
00TITNG 10TOG Kal N GAAn o omoyywdng 11 0okIdwTdg ooTiTnNG 10T0G. To 80%
TTEPITIOU Tou OkeAeTOU atroTeAsiTal ammd @AoIdn 10TS Kal To uttdAoio 20% atrd
SOKIBWTS. LTOV GUUTTAYHA OOTITN 1I0TG N BACIKY TOU ouadia gival IBIAITEPA TTUKVH Kal
Ol OOTIKEG TOU OOKIidEG €xOouv TETOIO OTEVI ETTAQN METALU TOUG, WOTE va
oxnuaTtiCouv éva 00TO TTaXU, OUOIOYEVEG KOl OTEPED. 2T CUMPTTIAYN 00Td, KUTTAPA
Kal BAOIKr oudia €XOUV JIa CUYKEKPIPEVN APXITEKTOVIKN dIATagn.

loTOoAOYIKA, O CUPTTAYNG I0TOG aTToTeEAEITaI ATTO T ouoThuara Tou HAVERS
(4 ooTtewveg) (eikdva 4). To ovotnua tou HAVERS ce€ival évag empnkng mopog
ouvnBwg TTapAaAANAoG TTPog Tov E€TTIPAKN AGgova Tou PAKPOU 0o0ToU, O OTI0IoG
TTEPIEXEl Eva apTnPidlo kal éva QAeRidlo. O 1opog Tou HAVERS artroteAei Tov
agova yupw atrd Tov OTToIo €ival dIATETAYUEVA KUKAOTEPWG MIKPA TUARUATA OOTITN
I0TOU KOTA TPOTTO oupTtrayn (Xwpig va agrivouv Keva PETAEU Toug). H KaTAoKEUN
auTt Bupilel TNV UQPA TOU KPEUMUDIOU. € TIEPITITWON TIOU O OPYQVIOHOC
evatroB£oel vEo OOTiTN 10TO, O VEOOXNMUOTIONEVOG OUUTTAYAG 10TOG DV EXEl TN
AeTIOWTA WPIKN uer}, aAAG TTapoucIddeTal JAAAOV AUOPPOG Kal €ival PNXAVIKA
KaTwTePOG. O AUOPPOG 00TITNG 1I0TOG, OTAV ETTIKPATAOOUV QUOIOAOYIKEG CUVONKEG,
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Eikéva 4. Atreikévion ootéwva (ouotnua Havers) kai TépIE dopwv oto 0oTo [MMnyn:
Histology A text and atlas 6th edition Michael Ross Lipincott]

O oupTtrayng 10TOG TTAPOUCIALEl TPIWV EIBWV ETTIQAVEIEG: TNV TTEPIOCTIKY, N OTToia
XWPICEI TNV ECWTEPIKN ETTIPAVEIQ TOU OOTOU ATTO Ta Opyava TTou To TTEPIBAAAOUV
KAl N OTToia KAAUTITETAI ATTO TO TTEPIOOTED. TNV evOOOTIKN, TTOU XWPI(El TOV OOTITN
I0TO OTTO TO TTEPIEXOPEVO TOU QUAOU TOU HOKPOU OCTOU, TO OTI0I0 OuvhBwg
QATTOTEAEITAI TTEPIOTOTEPO ATTO AITTOG KAl AIyOTEPO ATTO £pUBPO PUEAS. Kal TEAOG,
TIG €MIPAvEIES TwV TTOpwV Tou HAVERS, o1 oTroieg BpiokovTal yéoa oT1o @AoId Tou
ooToU.

O otoyywdng ooTitnNg 10TOG gival AIlyOTEPO TTUKVOG KOl ETTOPEVWG TTIO EAA®PUG.
Aev éxel owAnveg Tou HAVERS. Or1 ooTikég dokideg eival TOTTOBETNPEVEG KATA
TETOIO TPOTIO, WOTE METAEU TOUG OoXNUATICOVTal KOIAOTNTEG, OTO ECWTEPIKO TWV
OTTOIWV UTTAPXEI O €PUBPOG MUEADG, O OTTOI0G OoXNUaTiCel Ta EpUBPA alyooPaipia
TOU aipatog. H popery Tou otroyywdn ocTith 10ToU Bupidel otrdyyo Kal atrd auto
QKPIBWG TTaipVvel Kal TO OVOPA Tou. O1 0OTIKEG TOU DOKIOEG £XOUV HIA CUYKEKPIPEVN
d1aragn, eivar dnAadr TTPoCcavATOAICUEVES £TO1, WOTE va dEXovTal To BAPOG Kal TIG
MNXAVIKEG TTIECEIG KATA TOV KOAAUTEPO TPOTTO Kal €ival OIATETAYMEVEG TTPOG
OIAPOPES KATEUBUVOEIG AVAAOYQA PE TIG NXAVIKEG AVAYKEG KABE 00TOU.

O1 ooTeoAAOTEG TTAPAYOUV OOTO (MECOKUTTAPIO OUCIA). ANUIOUPYOUV OPXIKA TN
BepéAia ouaia atd KOAayovo Kal TTAvw O€ auTH 0IKOSOUoUVTal OI KPUOTAAAOI TOU
udpoguartraritn. H BepéNia ouoia TTou dev €xel €TTEVOUBEI ATTO KPUOTAAAOUG TOU
udpoguaTtraTitn, ovoudleTal O0O0TOEIdEG 1) TIPo-ooTOoUV. H  evamdBeon Twv
KPUOTAAWV TOou udpoduatratitn yiverar ge TNV PoriBsia tou evUUou OAKAAIKN
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PWoQaTaorn.

2€ KATTOIO OTIYMI) O 00TeEORAAOTNG eykKAWRiCsTal péoa otnv BepéNia oucia TTou
TTOPAYEI KOl ETTIKOIVWVEI HE TOUG AAAOUG O0TEOBAAOTEG KAl UE TOUG OWANVIOKOUG
MEOWw TTOAU AeTrTwv OlaUAwyv. ToOTe AfyeTtal ooTeoKUTTAPO. Ta ooTeoKUTTOPA
arroteAoUV 10 95% TWV KUTTAPWY TTOU €XEI O OOTITNG 10TOG. O 00TEOKAAOTEG
€XOuUv oav £€pYyO0 TOUG TNV OTTOOUVOEDN TNG HECOKUTTAPIAG OUTIAG.

y- OoTiki avadiaudépewon

H ooTikr avakaTtaokeur (bone remodeling) atroTeAei Tnv Baoikr) diadikaoia
ME TNV oTroia avTikaBioTatal To TTAAAIO O0TO PE TO VEO KAl OTTOTEAEITAI ATTO S
@aoeig: 1) daon npepiag 2) ddon evepyotroinong 3) Pacn ooTIKAG aTToppOPnong
4) daon KutTapikAg avaoTpo®ng 5) ddon ooTIKAG TTapaywyng. ZUPPWVa JE TN
Siadikaoia auTr oI AEITOUPYIEC TwV OOTEORAAGTWV KAl TWV OOTEOKAQOTWY, BV
gival avegaptnTeg aAAG ouvdEovTal auoTnpd WOTE va UTTAPXEl PIA 100pPOTTia
METALU €vatmTOBeong OO0TOU Kal QTmmoppo@pnong ooTou. AnAadr Trponyeital n
a1TodOUNON KAl TTAVTA ETTETAI N OUVOEON. YTTAPXEl MIa evapudVIon OTIG dUO AUTEG
AEIToupyieg €101 WOTE va PNV UTTAPXElI Avapxn a1roouvleon 1 evamobeon Je
ATTOTEAEOUA VA £XOUUE OAEBPIEG CUVETTEIEG YIa TN OTABEPOTNTA TOU 00TOU. OTav n
TTPOCANWn aocfeoTiou dev atrokaBioTaral r} yia KAToIouG AOyoug, UTTAPXEI
TTOBOAOYIKI) EVEPYOTTOINON TWV OOTEOKAQOTWV XWPIG TEAOG 1 N Asimoupyia Twv
00TEOBAOOTWYV €ival QVETTOPKAG | AVOTTOTEAECUATIKY, WG OUVETTEIA £XOUME TNV
ammwAeld 00TIKAG MAlag. H pnxavikl @opTion 1 atmo@opTtion eivalr amd Ta
epebiopara TTOU  EKKIVOUV TO UNXAVIOMO TNG avOKOTAOKEUNG. Kal o1 duo
KATOOTAOEIG TTPOKAAOUV OTO OOTO EVTOTTIOMEVEG QUOIKEG Kal PIOXNMIKEG OAAQYEG
TTOU €vepyoTToloUV TNV avokaTaokeur.. H Asitoupyia autr] ekTeAeiTal armd
KUTTOPIKEG KOATOOKEUAOTIKEG HOVAOEG TTOU Afyovtal POOIKEG TTOAUKUTTAPIKEG
pjovadeg (BMU - Basic Multicellular Units) 3 povada oOTIKAG OVAKATOOKEUNG
(units BRU).

KAIvIKEG TTapaTnpROEI§ TTOU OXETiI(OoVTal HE TNV TTaBo@uoioAoyia
TNG OOTEOTTOPWONG.

Eppnvémrauon: To arotéAeopa TG S10KOTTHG TWV OICTPOYOVWYV OTO OCTO

Epunvotrauon eival n d10KOTIA TNG TTEPIOOOU evwy TTponyeital katd 1 éwg 2 £€1n
oTadIOK MEIWON WOBNKIKNAG TTAPAYWYAS OloTpoyovwy. Autd cupPaivel OTIG
TTEPIOOOTEPEG YUVAIKEG O nAKkia TrepiTTou 51 xpdvwv(22). Ta oloTpoydva
avaoTéENAOUV TNV OPACTIKOTNTA ATTO TOUG OOTEOKAAOTEG, OTTOTE OTEPNON AUTWV
OUMBAAAEl oTnv ammwAeia 0oO0TIKAG PAlag. EAGTTwon emmmédwyv  o1oTpoydvou
OUVOEETAl ETTIONG KOOI HPE HEIWHEVN EVTEPIKN QTTOPPOPNON OOPBECTiOU , EVW
TTOPAAANAQ TTOPATNEEITAI AUENON ATTEKKPIONG a0BECTiou OTa oupa, TTBavoTata
AOYW TNG aug¢nong aofeaTiou 01O TTAAOPA ATTO TO XWPIG dpAcn oI0TPoydvou 00TO
KATI TTOU OQEUTEPOYEVWG £XEI OAV  ATTOTEAEOPA  PEIWON  EMITTEOWV  Kal
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TTapaboppovng(23). H taxeia ammwAgia o0TIKAG PALAG TTOU OXETICETAl PE TNV
EUUNVOTTAUON Eival EVIUTTWOIOKA. X& 5-7 XpOvia HETA TNV gPPNVOTTAUCN Ol
yuvaikeg xdavouv Trepittou 10 12% TNG OOTIKAG MAlag(24). To OTTOoyywoES
(trabeculae) o016 eival 1D10iTEPA  ETTNPEACPEVO PE  AETTTUVON KOl ATTWAEIQ
dokidwv(25). To @Aoiwdeg ooTod(cortical) yiveral O TTOPWOEG Kal aduvaTo(25)
MEOW €VOOOOTIKAG Kal g€vOoPAoIwWdOUG atroppo®nong. Akivnoia f axpnoTia
MEAOUG €xel Ta idlIa ATTOTEAECPATA OTOV OKEAETO, TTPAYMA TTOU UTTOONAWVEI TNV
augnUEVN OCTIKN OTTOPPEOPNON KAl TNV PEIWPEVN OOTIKA TTapaywyn (26), yeyovog
TTou Ocgixvel OTI n €AAEIYN OIOTPOYOVWY OTNV EUPNVOTTIAUCH  EUTTAEKETAI OTNV
onuaToddTNOoN aTTd TNV MNXAVIKH QOPTION TOU OKEAETOU.

H o éviovn OKeAETIKA €midpaon Tng ePPNvOTTAUONG E€ival  €vag
OITTAACIOOUOG TNG OCTIKNG avadiapuopewaong, n otoia TpimmAaciadetalr 10 €éwg 15
XPOvia apyOdTePQ, O€ UYIEIG METEUUNVOTTAUCIOKEG YUVAIKEG aTTouCia augnuevng
OKEAETIKAG @OPTIONG. AUTA Ta QUENUEVA TTOOOOTA OOTIKAG avadIauopewaong
ETTIMEVOUV OTOUG TTEPIOCOTEPOUG OOBEVEIG UE OOTEOTTOPWTIKO KATAYHA, AV KAl TO
5% €xel peiwpéva TTooooTd O0TIKAG avadiapopewaong(27) (sikdva 5).

Plate-like structure Rod-like structure
Eikéva 5. MikpopwTtoypagieg afovikhg Topoypagiag ootou yuvaikag (A) Tpo Tng
gegunvoTTauong Kai (B) petd tnv epunvotrauon. [Mnyn : Avagopd 24]

OoTikf avadiapéppwon (bone remodelling)-NebéTepa dedopéva

2TOUG €VNAIKEG, avadiapop@wan, f a@aipeon Kal AvTIKATAOTAON TWV TUNPATWY
TWV OOTWV €ival 0 KUPIOG UNXAVIOPOG HECW TOU OTTOIOU T OOTA AVAVEWVOVTAI Kal
TTpooapudlovTal OTIG AANAYEG TWV QOPTICEWV. ATTO PIa €CENIKTIKY) OKOTTIA, €ival
MIa Xpoiun pEBodOG yia TNV EAATTWON TOU PEYEBOUG TOU OKEAETOU O€ TTEPITITWON
QKIVNTOTTOINONG, KOBWGS KAl yIa TNV €TTIOKEUR MIKPOBAABWYV 1 YIKPWV TTEPIOXWV
NG BAGPRNG TTpIv yivouv KAIVIKA gpgavr) (28). H avadiopdppwaorn evepyoTrolEiTal
atré onuaTtodoTnon atrd ooTEOBAAOTEG 1) ATTO TNV WPEIKN MOPYT) TOUG TTOU Eival Ta
OOTEOKUTTAPA TA OTTOIA YE TNV OEIPA TOUG EVEPYOTTOIOUV OOTEOKAAOTEG (EIK. 6)
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Eikova 6. H evepyotroinon Tng OOTIKAG OAVOKOTAOKEUNG apyifel PE ATTOKOAANON TwWv
KUTTApWV €TTEVOUONG TNG ETTIPAVEING TOU 00TOU, TO OTTOi0, Jadi JE TO TPIXOEIDIKO diKTUO,
oxnuaTifouv éva BOAO O¢ TTEPIOXEG TTOU u@ioTavTal TOTTIKA avadiaudpewaon . Agou n
atroppoPnaon £xel oAokANpwoOei, ol ooTeoBAdOTEG OTpWVOUV OTIBAdEG BepéAiag ouaiag Kal
KOAAayOvou TO OTroi0 €v ouvexeia edTTAOUTICETal OTTO PETAAANIKA 1xvooToIxEia. Mepikoi
00Te0BAAOTEG EvOwpaATWVOVTal EVTOG TNG BepéNIag ouaiag oxnuaTiCoviag 0oTEOKUTTAPO
TA OTToia CUVOELOVTAI PE TNV ETTIPAVEID TOU O0TOU Kal PETAEU TOUG PECW TTOAU AETTTWV
owAnviokwv. [Mnyn: Avagopd (27), (29), (38)]

Preosteoclast Ephrin B2

O1 ooTeokKAAOTEG €ival TTOAUTTUPNVA KUTTOPA TTOU TTPOEPXOVTAl ATTO T
MUEAOEIO  AIUOTTOINTIKWY  KUTTAPIKWY  CEIPWV KAl EUTTAEKOVTAlI  OTNV
eTavappoenon Tou ocoTtou. O uTTodoXEaG €VEPYOTTOINTIG TOU  TTUPNVIKOU
mapayovia kB (RANKL), péhog T1ng oikoyévelag tou TNF, trapdayerar amod
ooTe0BAGOTEG/OOTEOKUTTAPA KAl ouvdEeTal aTov UTTodoXEa RANK OTIG TTPOOPONES
MOPQPEG TV 00TEOKAQOTWY. AUTH N ouvdeon cival €va KA&Idi aTnv gvepyoTroinon
TwV TTIPOOPOUWY HOPPWYV OCTEOKAQOTWV YIO va oOxnuatioouv TToAuttupnva
KUTTOPA TTOU JTTOPOUV va d1a®OopoTToIiNBouV Kal va OXNPATIOoOUV 0O0TEOKAACTEG, Ol
OTTOIOI EVEPYOTTOIOUVTAI KAl ATTOPPOPOUV TO 00TO. 2TNnV dIadIKaoia auT PHETEXOUV
emiong kar aAlol Tapdayovreg otTwg CSF(colony stimulating factors). O
00TEOKAAOTEG ekKpivouv HCL yia va diaAuoouv 1o avOpyavo TURPa TOU 00TOU Kal
T0 €vCupo kaBeywivn K, yia va diaAuBei n Bepéhia ouoia TOu O0OTOU KOBWG Kal
MeETAAOTTPWTEIVAOEG OTTWG N MMP-13 yia Tnv atrodounon tou koAAayévou. Ol
00TEOKAAOTEG OOUAEUOUV OE OPAdEG ONMIOUPYWVTAG OQUTO TTOU OVORACOUME
OouIKEG povadeg ooTwv [BMU: Basic Multicellular Units]. A@oU n atroppoenon
€XEl OAOKANPWOE(, KOAUTITETAI PE POVOTTUPNVA KUTTOPA TTOU TTPOETOINACOUV TNV
EMQPAVEIQ yIa pIa AeTTTh) €mmioTpwon BepéNiag ouoiag (reversal phase). Autn n
@aon eivar n ANyoTepo yvwoTh HEXP! Twpd. AIGQPOPEG KUTOKIVEG Kal OIAAUTOI
TTOPAYOVTEG ATTEAEUBEPWVOVTAI ATTO TN BEPEAID OUTIA KAl TOUG EVEPYOTTOINUEVOUG
OOTEOKAQOTEG KATA TNV JIAPKEIQ TWV dUo TTPWTWV @doewv oTTwg TGF-B, BMP
(bone morphogenic proteins), FGF (fibroblast growth factors), PDGF (platelet
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derived growth factors), IGF (insuline-like growth factors) kaBwg kar wnt
TTPWTEIVEG.

AuTa Ta TTOPAKPIVIKA Ofpata gival yvwoTto 011 odnyouv oTnv €vapgn Tng
ooTeoBAaoToyéveong atro Ta TToAUdUVapa OTEAEXIQia KUTTOPA, TTPOKAAWVTAG TN
OIEYEPON KAl EVEPYOTTOINON METAYPAPIKWY TTAPAYOVTWY OTTWG 0 DIX5, runx2 kai o
osterix. AuToi OI HETAYPOAQIKOI TTAPAYOVTEG €ival PUBUIOTEG YoVIOiWV ONUAVTIKOI
yla Tnv d1a@opoTToinan Kai AEIToupyia Twv 00TEORBAACTWY KABWG yIa TNV EKPPAOT
TWV 00TEOKAATIiVN, KOAAaydvo TUTTOU |, AAKQAIK) @wOo@ATACH, OOTEOTTOVTIVN Kal
olehotrpwteivn ooTou (bone sialoprotein BSP) (30-32). O1 ooteoBAdoTeg ev
ouvexeia TOTTOBETOUV  OTOIBAdEG MPE KOAAAYOVO , Ol OTIOiEG €V OuvexEia
eutrAoutiCovralr  pe  avopyava  ixvooToixeia.  Tautdxpova, O  Pubuog
dIapOPOTTIOINONG TWV OCTEOKAQOTWY QPAIVETAI va ETTNPEACETAI ATTO TNV EKKPION
€VOG DIOAUTOU UTTODOXEQ ATTO TOUG OOTEOPBAAOCTEG TTOU AEYETAI OOTEOTTPWTOYEPIVN
(OPG) o omroiog ouvdéetal oto RANKL kal ptTAOKApEl TNV OUVOECT TOU PE TO
RANK (33). To RANKL eivai t0tTou-lI diapeuBpavikr) mpwreivn TTou eKQPAeTal
atmmo TIG TTPOOPOUEG HOPPEG OOTEOKAOOTWYV KAl AEITOUPYEI OAV EVEPYOTTOINTNG
ouvdeopog Tou RANK (RANKL). Evepyotroinon Tou RANK éxel oav atmmotéAeopa
TNV Onuioupyia Tou TRAF6 tapdyovra (TNF-receptor-associated factor 6), o
OTTOIOG TTPOKOAEI £va KATAPPAKTN AVTIOPACEWY TTOU TTEPIAANPBAVEI EVEPYOTTOINON
TTapayoviwyv OTwg o Trupnvikdg tmapdayoviag K (NF-kB), TTpwrTeivIKEG KIVAOEG
evepyotroinuéveg arro pitoyovo (MAPKS), kal 1o ¢ -fos, TTou TeAIKG digyeipel Tov
TTUPNVIKO TTapdayovta evepyotroinuEvwy T kuttdpwv (NFATc1 or NFAT2) (33). To
NFAT2 Oewpeital wg 0 KUpIOG puBPIOTAG TNG  dlagopoTroinong  Twv
OOTEOKAQOTWY, KABWG TTPOAYEl TNV £KPOPACH APKETWV YOVIOiwV TTOU OXETICovVTal
ME TNV dIAQOPOTTOINCN Kal AEITOUPYia TwV 00TEOKAQOTWY, OTTWG N TRAP (tartrate
resistant acid phosphatase, kabeyivn K, kaBeyivn K, o OSCAR (osteoclast
associated receptor), uttodox£ag kaAaiTovivng kai integrin b3 (34).

‘Exel emmiong avagepBei o011 To PPARY ouvdéel ouyyevr) TUAPATA ATro Tov
emaywyéa Tou c-fos, TTpowbwvtag €10l TNV OOTEOKAAOTOYEVEON MEOW TNG
emaywyng tou c-fos (35). EmmTpooBeTa, ToAAOI TTapAyovTEG TTOU €TTNPPEACOUV
TNV OCTIKI avadlauop@wan gival yvwaoTo 0TI €va HeYAAo PEPOG TNG dPAONG TOUG
ogpeiAeTal otnv emmidpaon mou €xouv oT1o ocuotnua OPG/RANK/RANKL, trapd
oTnv ateudeiag diEyepon r KATaoTOAr oTNV dIAQOPOTIOINCN TwV KUTTApwvV. [a
mapadeiyua, n PTH, IL-6, PGE2 kai Ta yAUKOKOPTIKOEION €TTNPPEACOVTOS ThV
TTapaywyr) Tou OPG kabwg kal Tnv ouvdeon tou he To RANK, emidpouv epupéowg
OTNV OOTEOKAQOTOYEVEON NEOW EVOG TTAPAKPIVIKOU TPOTTOU dpdaong (36, 37).

O1 ooTeOKAGOTEG £€TTIONG OIABETOUV KATTOIOUG PENPBPAVIKOUG CUVOECUOUG
Tou Afyovtal Ephrin, o1 otroiol aAAnAemdpouv pe KATTOIOUG OlaPENPPAVIKOUG
UTTOOOXEIG TUPOOIVIKAG Kivaong Eph oTtoug T1rpo-ooteofBAdoTeg  dlapéoou
atreuBeiag emagng ooTeokAAoTNn-ooTeoBAdoTN(EIKOVA 6) (38). EmmpdoBeTa pe
QuTd, Ol OOTEOKAAOTEG TTapdyouv €Tmiong Tnv sclerostin kair v Semaphorin
4D(Sema 4D), n otoia avaoTéANAel TV dlagopoTtroinon Twv ooTeoBAacTwy (39,
40). Ocov agopd Tnv wnt onuatodoTNON TIPOKEITAI YIA HIO OUVOETN OEIpa
EVOOKUTTAPIWY OIOPYaCIWY TTOU PTTOPOUV va TALIVOUNBOUV O€ KAVOVIKA KOl [N
Kavovikd (non canonical) yovotrdrnia. Ta kavovikd Wnt's, 0TTwg yia TTapadeiypa n
Wnt3a ouvdéetar pe toug LRP-5 utrodoxeig (low density lipoprotein receptor-
related proteins) kai LRP-6, avactéAovriag Ttnv evepyotroinon Twv GSK3
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oupTTAeypdTtwy  (glycogen synthase kinase). Auté €xel oav  ATTOTEAEOUA
oTaBepOTTOiNON TNG KUTTAPOTTAQOUATIKAG B-KATEVIVNG, N OTIoia EI0EPYETAlI OTOV
TTUPIAVA KAl EVEPYOTTOIEI  YyOVidIO METAYPOPNG YyId TOUG OOTEOPAAOTEG OF
ouvepyaoia TTOAEG QOPEG Kal e AAAOUG pATTAYOVTEG METAYPAPG OTTwG lympoid
enhancer-binding factor/T-cell factor. Ta yn kavovikd Wnt's trepiAaupdavouv Ta
Wnt1,5a, 7b onfpara 1mou dpouv pEow 0dWV AVECAPTNTWY ATTO TNV B-KATevivn,
euTTAéKOVTaG éviupa OTTWG n KaAolveupivn ) n calcium-calmodulin-dependent
protein kinase Il (CaMKIl). Ta Tmapddeiypa, 10 Wntda Trpodyer Tnv
dlagpopoTtroinon Twv ooTeoBAacTwy €1 BApog TNG dIAQopoTToinonNg  Twv
NTTOKUTTApWY, avaoTéAlovtag Tnv  ékepaon Tou PPRARy (peroxisome
proliferator-activated receptor gamma) péow Tng onuarodotnong tou CaMKII
evCupou (30). Mepikoi 00TeEOBAAOTEG EVOWPATWYOVTAI EVTOG TNG BePENIOG ouaiag
oxXNMATICOVTAG OOTEOKUTTAPA TA OTTOI0 CUVOEOVTAI KAI E TNV ETTIPAVEIQ TOU OOTOU
KAl JETAEU TOUG PE OWANVIoOKoug. Ta ooTeOKUTTAPA €ival TTOAU ONPAVTIKA OThV
KUTTOPIKA onuaTtoddtnaon, pubpifovtag TNV AEIToupyia Twv 0OTEORAACTWY KAl TwV
00TEOKAQOTWYV KABWG Kal TNV aicbnon TNG uNxXavikng eoptiong(41, 42).

O apIBPOG TwV EVEPYWV OOCTIKWV HMOVAdWV avd povada xpovou ava
OTTOIOONATTOTE  ETTIAEYUEVN  ETTIQAVEID  €XEl  UETPNOEI  IOTOUOPPOUPETPIKA Oav
EVEPYOTTOINON OUXVOTNTAG KAl €ival Eéva PETPO, O€ ETTITTEDO 10TOU, TOU PUBPOU TNG
0O0TIKNG avadiopdpewaong. Autr n akoAouBia Tng OOTIKAG €TavappoPnong Trou
akoAouBeital amd ooTIKy ouvBeon eival oTevad ouvdedeuévn. ‘Eva apvntiko
I00CUYI0 UTTAPXEI OTNV EUPNVOTTIAUCT OTTOU TTEPICCOTEPO OO0TO ATTOPPOPATAl OTTO
OTI OUVTIBETAI £XOVTAG OAV ATTOTEAEOUA XAUNAOGTEPN OOTIKN pada. O1 pynxaviouoi
TToU eAEyxouv 10 remodeling gival GyvwoTol wg €111 Tw TTAEIOTOV aAAG gival BERaIO
OTI N MNXQVIKA QOPTION OTTOTEAEI MIO ONUAVTIKA €TTidpacn. AxpnoTia UTTOPEi va
TIPOKAAECEI ia augnon 0TV avadiauopPwaon ToOU 00TOU KAl JIO APVNTIKA OOTIKN
IOCOPPOTTiIA KAl  OTTWAEIN  OOTIKAG MACOG, N OTfoia  Trapartnpeital o€
OKIVNTOTTOINUEVOUG  OOBEVEIC KAl  OTOUG  aOTpovauTteg o€ TrePIBAAAov
MIKPOBAPUTIKO(43).

H emidpaon Tng 00TIKAG avadiapépewaong oTnV 0OCTEOTTOPWOT).

H ooTikr avadiopudp@waon TTPOoKaAEi TTapodIKr) aduvapia oTo onueio TNG
OOTIKNG aTTOPPOPNONG, OAAG €gival aTTaPaiTNTA YIO TNV ETTIOKEUN HIKPOBAABWY.
Eival emmiong avaykaio wg de¢apev) aoBeoTiou va KAAUWEl TIG QVAYKEG TNG
OMOIOOTAONG TOU acBeoTiou O0TO TTAGOPA. 'ETO1, UTTAPXOUV 2 KATNYOPIEG OOTIKNG
avadlapopewong: 1. AuTA TTOU OTOXEUEl va ETTIOKEUAOEI PIKPOBAGBES Kal va
dIaTNPACEl TNV PNXOVIKA AKEPAIOTATA TOU OKEAETOU Kal 2. AUTH TTOU UTTOOTNPICE!
TNV opoldoTacn Tou acfeoTiou oTto TTAGOUA. To TeAguTaio, av utTdpxel MeEyAAo
TTPOPBANMA, MTTOPEI va €TTNPEACEl TNV OUVOAIKA QvTOXN] Twv OCTWV Kal
OUYKEKPIPEVA PTTOPEI va aduvaTioel To 00TO Adyw aTTWAEING dWKIDWTAG OCTIKNG
MaCag. MOAIG e€ahelpBei pia 0oTIKI PAda atTd OTTOYYWOEG 00TOUV, OEV PTTOPEI va
QVTIKATAOTOOEI €K VEOU OTTO OTTOYYWOEG 0O0TOUV € auTd TO TUAMA. EimTAéoy, pia
TTepiooeld aTTd  evePYEG OOMIKEG MOVADEG, KATA TN dIdpKeEld  UTTEPROAIKNG
EVEPYOTTOINONG OCTIKAG ATTOPPOPNONG TTPOKOAEI MO ATTOOUVANWON TOU 00TOU O€
OoKideG Kal pia augnon MIKPOPBAABwY TTou EeTrepvA Tnv IKAVOTNTA yid ThV
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emokeur). O JIKPOPBAGREG PTTOPEI v oucowpelovTal Kal va odnyroouv O€
aoToxia Twv OOMIKWV OToIXEiwv (T1.X., KaTtdyuata). H ouvdeoiudmnTa Ttou
OOKIOWTOU 10TOU MEIWVETAI CNPAVTIKA, €V AIYOTEPEG KAl AETITOTEPEG OOKIOEG
avatrtuooovtal(25). Autd eival IDIaITEPA QaveEPO PETA TNV EPUNVOTTIAUCN, OTTOU Ol
OUXVOTNTEG OOTIKNG avadliapuop@waong Kal n ouyxvotnTa €vepyoTroinong Twv
OOMIKWV hOoVAdWY JITTAACIAZETAl EVTOG 12 Pnvwv PETA TNV TEAEUTAIA EUUNVO pUOH
Kal TpiITAaciadetal 13 xpdvia apyotepa(27).

ACOgvEIG YE PETEPUUNVOTTAUCIOKI) OOTEOTTOPWON OUVEXICOUV va dIATnPouUV
UYnAG TTOOOOTA OOTIKAG avadiapopewaong(27). Mia un eTTeUPAaTIKr) EKTiUNON Tou
TTOOOOTOU  OOTIKAG  avadiauoppwong  XPNOIMOTTOIWVTAG  OEIKTEG  OOTIKNG
emavappoenong, Omwg 1o N-TeAIko TehomreTmTidio (NTX) 3 C-tedotremTidia
KoAAayovou Tutrou | (CTX) kal d€iKTEG OXNUATIONOU 00TOU OTTWG N OOTEOKAATIVN,
TTpo-KoAAayovo TUtTou |, N T1eAikS Trpo-TremTidlio (PINP) ) €idki yia 1a ootd
aAKaAIK ewoardon (BSAP) dcixvel avaloyeg augfoeEig o€ ouxvoTNTA OCTIKNG
avadlauopewong. EvrouTtolg, autou Tou TUTTOU Ol PETPAOEIG €ival OUOKOAO va
€QAPUOCOOUV pepovwPEVa OTOV KAIVIKO aoBevr.

MsziwvovTtag Tnv UTTEPBOAIKN OOTIKA avadiapop@waon, HEIWVETAI KAl O
Kivduvog 0O TIKOU KATAYHATOG.

Mepik€g atrd TIG KOAUTEPEG €VOEICEIC OTI N MEIOUPEVN OUXVOTATA OOTIKAG
avadIauOPPWONG HEIWVEI TOV KivOUVO KOTAYUATOG TTPOKUTITEI ATTO TIG KAIVIKEG
MEAETEG TWV QAPUAKWY EVAVTIA OTNV atroppoenon. H Bepartreia autiv yia tnv
METEUPNVOTTAUCIOKA OCTEOTTOPWON aQUEAVEl TNV OOTIKA TTUKVOTNTA OAAG TTI0
ONMAVTIKA PEIWVEI TO PUBPO OOTIKAG avadlauopewaong. Z€ Jia PeTa-avaluon 12
KAIVIKWV ~ MEAETWV  HPE  TIC (QAPUOKEUTIKEG OAYWYEG EVAVTIO  OTNV  OCTIKN
emavappoenan, ol Cummings kail ouv. (44) BpAkav OTI BACIOYEVOI OTNV OOTIKN
TTUKVOTNTA Ol €V AOyw aywyéG cixe TTPOPRAe@Bei OTI pelwvouv Tov Kivouvo
KataypaTtog kKatd 20%, aAAG @Avnke TEAIKA OTTO TIG UEAETEG OTI HPEIWVOUV TA
KataypaTta katd 45%. ANo éva mapdadelyua tmou €pxetal atrd tnv peAétn MORE
(Multiple Outcomes of Raloxifene Evaluation) . Ta dedouéva £0sicav 6T n
Raloxifene (évag €KAEKTIKOG PUBUIOTAG UTTODOXEWV OIOTPOYOVOU) UEIWOE TNV
mOavOTNTA  KATAYPATOG OOQUIKAG Moipag OTTOVOUAIKAG oTAANG katd 40%
avecaptnta ammd Tnv aAAayry otnv ooTikr pala. Evroutolg, 96%Tng peiwong Tou
KIVOUVOU OOTIKOU KOTAypatog Oev OUOXETICOTAV HPE aAAayry OTNV  OCTIKN
TTUKVOTNTA(45).

YTrapyxel yia onuavtikr BiBAioypagia 1Tou deixvel 0TI n aAAayr oTnv OOTIKA
TTUKVOTNTA TWV Q0BEVWV €XEI VA KAVEI JOVO €V UEPEI JE TNV QAPHOKEUTIKA aywyn
ME QAPPOKO €VAVTIA OTNV £TTAVAPPOPNON av KAl N PeEiwon Tng mMoavoTnTag
KATAYMOTOG O aoBeveig €xel va KAvEl AIlyOTEPO PE TNV AVTATIOKPION TNG OOTIKAG
TTUKVOTNTAG OTNV aywyr (46-48). Autoe onuaivel TTpakTiIKG OTI n aAAayni Tng
OOTIKNG TTUKVOTNTAG OV gival atrd povn TNG KAAOG BEIKTNG KAIVIKAG avTATTOKPIoNG.
AAN\a TUAuaATA TNG TTOIOTNTAG TOU 00TOU, OXI KAIVIKA PETPAOIYA, Eival TTIBAvOv TTio
ONMAVTIKA YIa TNV PNXAVIKA OKEPAIOTATA TOU OOCTOU Kal TNV avTiotaon oTo
Karayua. H eutreipia TTou atmokTiBnke Ta TEAEUTaia Xpovia uttodnAwvel 0TI O IO

21



ONMAVTIKOG TTOBOYEVETIKOG TTapAyovTag yia Tnv UTTEPPOAIKA aoTdBeia Twv
OKEAETWV OTNV OOTEOTTOPWON €ival UTTEPPOAIKA TTOOOCTA TNG PN OTOXEUMEVNG
OOTIKNG avadiapdéppwong.

MoiéTnTa 0ooTOU
I1316TNTEG OOTITN 10TOU KAl OCTEOTTOPWON

O1 gyyeveic 1016TNTEG TOU UANIKOU TOU OOTITN 10TOU, €Va ONUAVTIKO MEPOG TNG
QVTIOTAOAG TOU OTO KATAYMA, O@OPdA TNV avTioTaon Tou OO0ToU OTnv KAuyn,
eAAOTIKOTNTA, AVOEKTIKOTNTA Kal /r} duvaun. O1I CUOXETIOEIG HETAEU QOPTIWV Kal N
TIPOKUTITOUCO TTAPAPOPPWON UTTOPEI va HETPNOEI XPNOIMOTTOIWVTAG KAAOIKEG
MNXAVIKEG 1010TNTEG O CWIKA PoVvTEAA. O1 TTEPIOOOTEPES ATTO AUTEG OEV UTTOPOUV
va  peTpnBouv  KAIvIKG.  Néa  Texvoloyia  OTTWG  VOVOOKANPOMETPNON
(nanoindentation), xpnoiyoTrolgiTal yia va OOKIJACEl TNV MIKPOAVOEKTIKOTNTA O€
Bloyieg atmd avBpwTriva Aaydévia ooTd, aAAG Ta dedopEva 0TOUG avBpwITTOUG Eival
omavia. Mia PeEAETN avEpepe OTI oI BIOYWIEG TwWV OCTWV TIPIV KAl HPETA TNV
EUMNVOTTIAUON €ixav HIa PIKPR EAATTWON OTNV JIKPOAVOEKTIKOTNTA WETPOUUEVN HE
TNV QVWTEPW TEXVIKR, EVW N VOVOOKANPOMPETPNON O€ PBIOYieg Atmd AvOpEeS Kal
YUVQIKEG PJE OOTEOTTOPWON EiXE ONUAVTIKA PEIWPEVN MIKPOAVOEKTIKOTNTA ATTO OTI
auTh TWV papTUpwv(49).

Eival mBavo 61 uttepPOoAIKy avadiauop@waon Twv O0TWV O A0BEVEIG JE
OOTEOTTOPWON €XEl  MIA  apvnTiK €midpaon oOTIg 1010TNTEG TOU  OO0TOU
(MIKPOQVOEKTIKOTNTA),aveCApTNTA aTTO TIG OAAAYEG OTNV OOTIKA pAda. ETreidn 10
VEO-EVATTIOBEV OOTEOEIDEG ATTAITEI MIO EKTETAMEVN TTEPIODO XPOVOU Yia va Yivel
TTAAPWG  EPTTAOUTIONEVO PE  METOAAIKA  IXxvoOTOIXEIO(50), UTTEPBOAIKA OOTIKN
avadIapopPwWaon og TTOOO0O0TO PEYAAUTEPO ATTO TO KaVOVIKO KAGoua Ba eixe oav
ATTOTEAEOUA  MIKPOTEPO EUTTAOUTIONO O€ METOAAIKA IXVOOTOIXEID KOl OUVETTWG
Aiyétepn avtoxry otnv Kapywn. Autd 10 veooxXnUATICOPEVO OOTO TTOU KAVOVIKA
TIPOOTATEUETAI ATTO TOV TTOAQIO, QVOEKTIKO OOTITN 10TO, €ival TTIO eKTEOEINEVO O€
MIKPOBAGBEG Kal £XEI MIKPOTEPN AVTIOTAOT OTO KATAYUA.

H HIKPOAPXITEKTOVIKI KATAOTPEPETAI OTNV OCTEOTTOPWON

H MIKpPOAPXITEKTOVIKA TWV O0O0TWV €ival AAAO €va onuAvTIKO KOUMATI TNG
avTioTaong Tou 00TOU OTo KATtayua. lepihauPavel oto ouvoAo 1o pEyeBOG, TO
OXAMQ, KAl TNV OUVOECIUOTNTA TOU OOKIOWTOU OOTOU KOBWG KAl TO GUVOAO Kal TO
oxXAMa Tou @AoIwdoUG ooToU. H ooTeoTTOpWON OUVOEETAI PE MIA PEIWON OTOV
apIBuod kal oTo PEYEBOG TwV OOKiIdwV. O1 DOKIBES ETTIONG PaAivVOVTAl AETTTOTEPEG KAl
PABOOPOPPEG OTO OXNHA QVTIKOBIOTWVTAG PIa 1I0XUPOTEPN OOTEIVN Pop@PoAoyia
diknv mmartou (platelike) TTou ptTopEi va TTaPATNENOEi € PN OCTEOTTOPWTIKO OOTO.

O1 Akhter kal ouv.(25) avépepav PiIa ONPAVTIKR PEIWON OTOV apIiBud Twv
OOKidWV Kal MIa PETATPOTI O€ £va TTEPICCOTEPO OiknNV PARdwWV dOKIOWTSO 10TO
KATa Tnv OIAPKEIQ TWV XPOVWV OTnV guunvoTTaucn(25). H utrepBoAiki Tapouoa
OOTIKI avadiouOpPwaorn OTOUG TTEPICOOTEPOUG OOTEOTTOPWTIKOUG gival TTIBavo va
€ival N KUPIa aITia QUTWV TWV aAAQYWVY OTAV PIKPOAPXITEKTOVIKH.
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OAa 1O XOPOKTNPIOTIKA TNG OOTEOTTOPWONG, ATTO Mia augnon oTtnv
avadIauOPPWON PEXP! T UEIOVEKTIUATA OTNV JIKPOAPXITEKTOVIKN KOl OTIG EYYEVEIG
I010TNTEG TOU OOTITN 10TOU, OEV TTPOKUTITOUV TO KABEva atrd povo Tou. Kavéva
MEMOVWHEVO XAPOKTNPIOTIKO TTOU OUOCXETICETAI E OKEAETIKA €uBpPaAUOTOTNTA dEV
@aiveTal va gival atrd govo Tou uTreUlBuvo yia autrv Tnv diatapaxn. Eivalr mlavo
va €ival d1adpaoTIKO Kal va autoTpo®odoTEiTal, TTApOAO TTOU N augnuévn un
OTOXOTTOINUEVN OOCTIKA avadiauopPwaon WJTTOPEI va €ival O TIO ONUAVTIKOG
TTOPAYOVTaAG.

Méxpr onuepa, dev uttapxel BloAoyikr €Efynon yia authv TNV UTTEPPOAIKN
OOTIKI] avadiapnopewaon. Towg n 1o €AKUOTIKI) uttoBeon eival OTI N EAAEIYN
OIOTPOYOVWV Kal /f] KATTOIEG aKOUN aAAQYEG €XOUV 0V ATTOTEAEOUA OTNV HEIWON
TWV OKEAETIKWYV PHUWV O QOpTIoN. H adpr Kal N PIKPOOKOTTIKI JOp@OAoyia Tou
OKEAETOU KATA TNV OIAPKEIA OOTIKNG ATTWAEIAG OTNV EYUNVOTTAUCH KAl O€ A0BEVEIG
ME OOTEOTTOPWON MOIACEl UE QUTAV TTOU TTAPATNPEITAI O€ TTEIPAUATA aXPNOoTiag Kal
oTnVv TTapdAucr, n oTToia TTPOCPEPEI UTTOOTAPIEN O€ auThv TNV utrtoBeon (51).

O p6éAog Tou PAoIWBOUG OCTOU GTNV OCTEOTTOPWON

To @Aoiwdeg 00TO oxnNUATICEl TO £CWTEPIKO KEAUPOG Tou OKeAeToU. Eival €vag
OUMTTAYNAG, TTUKVOG OOTITNG I0TOG TTOU aTtroTeEAEl TTAvw atrd 10 80% TOU BApPOUG Tou
okeAeTOU. H nAikia kal n guyunvotraucn, amd Koivou, TTPOKAAOUV OTTWAEIQ TOU
@Aoiwdoug o0ToU, N OTToIa EP@AVICETAI KUPIWG OTNV €VOOOOTIKA (ECWTEPIKA)
EMIPAveIQ. AUTl N OCTIKN OTTWAEIQ avTIOTABWICETaI €V PEPEI ATTO TNV TTPOCOAKN
OOTITN 1I0TOU OTNV TTEPIOOTIKN (EGWTEPIKN) ETTIPAVEIQ, N OTToIa AUEAVEl TO PEYEBOG
TOU 00TOU (DIAPETPOG) Kal TN duvaun Kal Bonbd ev pépel oTnv avTioTABUION TNG
OTTWAEIAG OOTIKNG pacag(52, 53). Autr n d10dIKOCIO TTPAYUATOTIOIEITAI OE AVOPEG
KAl YUVAIKEG KAl OTIG YUVAIKEG €ival PIa atravTnon oTnv EAAEIYN O10TpoyOvwy OThV
gEUpnvoTTauon(52).

Mnxaviki @OpTION KAl OCTEOTTOPWON

Mnxavikr] @OpTIoON TOU OKEAETOU PECA ATTO TNV KABNUEPIVA dpacTnNEIOTNTA €XEI
MId onuavTik €midpacn oTnv avATITUEn TNG OOTEOTTOPWONG. 2TO £va AKPO,
axpnoTia f €AeIYn @OpPTIONG, N OTIoia TTAPATNPEEITAl O€ TTapAAucn . OTOug
aoTPOVAUTEG O€ TTEPIBANANOV HIKPOPBAPUTIKO, OONYEI OE€ GNUAVTIKI OOTIKI ATTWAEIQ
ME augnuévn ooTiK avadiaudpewon. Kard tnv JIApKEID KAIVIKWV HEAETWV
axpnoTiag, 10 10% TNG 00TIKAG NACOG uTTOPEi va XaBei, e10Ikd oTa KATW akpa. To
owpa gival TTPOYPANPATIOUEVO VO OTTORBAAAEI TTEPITTO KAl PN XPNOIUOTTOIOUPEVO
00TO. 210 GAAO AGKpoO €ival n Karamrdévnon Tou OOToU, N OTToid TTapaTnPEITal
ouxvoTepa o€ AaBANTEG 1 O OTPATIWTIKEG PJovades. H onuavtiki augnon otnv
OKEAETIKA @OPTION PE augnuévn dpacTtnpidTNTA YIO CUVTOPO XPOVIKO OldoTnua
MTTOPEl va 0dnynoel O€ QUENUEVEG OKEAETIKEG MIKPOCNMIEG. 2€ TTEPITITWON
ATTOUCIag ETTAPKOUG XPOVOU QATTOKATAOTAONG MTTOPE va odnynoel o€ KAIVIKA
EM@avr karayuara KOTmwong. H BEATIOTN akTiva PnXavikAg @opTIong UTTAPXEI
KATTOU PETAEU QUTWV TwWV OUO OPiwV.
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2€ QUTO TO €TmiTTedo OPACTNPIOTNTAG, N OOCTIKA avadliauopewaon Eival
QTTOTEAECUATIKA OTNV ETTIOKEUN MIKPOPAaBwY kKal dgv gival KaB uttepBoAn. e
OEOOUEVO XPOVO, O OKEAETOG TIPOCAPHOLETAI OE AQUEAVOPEVN QOPTION, AUEAVOVTAG
TNV OOTIKI PAZa Kal TNV JOP@OAOYia TOU yIa VO avTaTTeCEABEI OTIG AvAYKEG TNG
QOPTIONG, MN EMTPETTOVTIAG MIKPOCNMIEG OTO OO0TO va aBpoloTouv Kal va
TIPOKAAEOOUV KAIVIKI) EIKOVA KAl KATAYHATA.

MikpoBAdBn

MikpoBA&Beg ocupPaivouv oe ammavinon ETAVAAAPPBAVOUEVWY  UTTOPEYIOTWV
QopTicewv. H ev AOyw MIKPOPBAGRN MTTOpPEl va TTPOKAAECEl OIATOUR OOTIKWYV
OOoKidwV Kol  KavOAiOKwY  JIOKOTITOVTAG TNV ETTIKOIVWVIA  PETALU  TWV
OOTEOKUTTAPWYV (€IKOVa 7) (54). Ta ooTteokuTTOPA €ival Ta 1o GpBova KUTTapA
OTO OOTO, KAl QAiveTal va gival 1I0IAITEPWG ONUAVTIKA OTA OOTA CUMMPETEXOVTAG
oTnV aioBnon Kal oryuavon PNXAaviopwy TTou EUTTAEKOVTAI OTNV TTPOCAPHOYH Kal
OIAPOPETIKA ETTITTEdA  ETTIOKEUNG TWV PNXAVIKWVY PIKPOBAaBwyv. YTTapxel £va
EKTETAPEVO DIKTUO ATTO KUTTAPIKEG OIEPYATIEG EVTOTTIONEVEG OTOUG CWANVIOKOUG,
IOAVIKA EUPIOKOPEVEG VIO VO HETAPEPOUV ONUATA ATTO PNXAVIKEG QopTioelg. H
QOPTION TIPOKOAEI AAAAYEG OTNV Porj TOU UypoU €VTOG HIKPOOWANVIOKWY Kal
oOTIKWV OOKidwV(55). Otav n emKolvwvia avAPECa OTA  OOTEOKUTTAPA
dlaTapAcoeTal AOYW MICOKATECTPAUMEVWY OCWANVIOKWY, TTPOKAAELITAI ATTOTITWON
TWV OOTEOKUTTAPWY N OTToia TTPOKAAEI orjpavon popiwv OTTwg 10 RANKL Kal
AAAEG KUTOKIVEG TTPOG METAdOON OTIG OOTIKEG ETMIPAVEIEG. AUTA TO OAMATA £XOUV
oav ATTOTEAECHA TNV WPEIMAvOon Twv OCTEOKAAOTWY TIOU OTOXEUOUV OTnV
MIKPOBAGRN yia va a@aipebei kKal va €TIOKEUACOEi atrd Toug 0o0TEORAAOTEG(EIKOVA
7). Al¢non OTIG YN ETTIOKEVOOUEVEG MIKPOPBAGREG TTépa atrd TO €TTITTEOO OTTOU
ETMTUXWG ETTIOIOPOWVOVTAI ATTO OTOXEUMEVN avadiauOpPwaon ooToU, odnyei o€
ATTWAEI0  OUVOXNG Kal avioxAg Tou ooTou. MIKpEG pwyHEG JTTOPED  va
OUVEVWVOVTAl OXNMATICOVTOG MEYOAAUTEPEG PWYMEG, Ol OTTOIEG AV HEIVOUV [N
ETTIOKEVAOIYEG PTTOPEI va odnyrioouv o€ Katayuata. Or pikpoBAdBes augavovral
ME TNV nAIKia aAAG auTo cupPaivel TaXUTEPA OTIG YUVAIKEG(S56), KATI TTOU TIG KAVEI
MO EUAAWTEG OTO KATAYMA.

H otéxeuon autig Tng diadikaoiag €mdIopOwong PIKPORAABwY gival pia
dladikaoia TTou Xprdel TTeEPAITEPW MEAETNG OTOV PEAAOV ATTO TNV ETTIOTNUOVIKN
KOIVOTNTA KAl KUPiwg N BIOAOYIKr) pUBWION OTAV OTToia UTTOKEITAI N OTOXEUPEVN Kal
N YN OTOXEUMEVN OOTIKA avadiauopewaon KaBwg Kal N avarmTugn KAIVIKWVY OEIKTWYV
TTOU Ba ETTITPETTOUV PIA KAL) EKTINON TNG KATAOTAONG TOU 00TOU GUVOAIKA.
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Eikéva 7. MikpoBAd&Beg kal n S10KOTIH TNG ETTIKOIVWVIAG TWV OCOTEOKUTTAPWY HEOW TWV
KavaAiokwyv. [[nyn : Avagopd 28]

FeveTikA Kal OoTeoTOpWON

YTTapxouv atrd KOIVOU ETTIKTNTOI KOI PN ETTIKTNTOI TTAPAYOVTEG TTOU TTAICOUV €va
POANO OTNV avATITUEN TNG OOTEOTTOPWONG KAl OTNV EUPAVION KATAYMATOG AOGYW
euBpauotétnTag. O1  pn KANPOVOMIKOI  TTapAyovTeg  TTEPIAauPBAvouy  Ta
XOPAKTNPIOTIKA TOU YEVIKOU TTEPIBAAAOVTOG OTTWG KATIVIONA, Bpéwn, AAAEG voool,
KAaBwg Kal TOUG TTaPAYOVTEG TTOU OXETICOVTAI TTIO APECA ME TIG TITWOEIS OTTWG N
OTITIKI] 0&UTNTA, VEUPOMUIKA AgIToupyia kar Poalakd popia. O KANPOVOUIKOi
TTOPAYOVTEG TTOU OXETICOVTAI PE TNV OOTEOTTOPWON E€ival €Keiva Ta yovidla TTou
KaBopifouv TNV OOTIKN PAla, To PNEYEBOG TOU OOTOU, TNV QPXITEKTOVIKI TOU, TNV
MIKPOOPXITEKTOVIKI) TOU KaI TIG EYYEVEIG 1010TNTEG TOU. 'Evag peydAog apiBuog
yovIdiwVv Kal TTOAUPOPQICUWY €XOUV TaUTOTTOINOEI WG TOavoi pubuIoTES yia ThV
ooTIKA uala, cuutrepiAappBavopévou Tov TGF - B1, HOPQOYEVETIKEG TTPWTEIVEG
ootou BMP's , sclerostin (SOST), petaypa@ikoi TTapdyovreg OoTTwg 0 RunX2,
cathepsin K, koAAayovo Tutrou |, CLCN7 ( cloride channel 7), vitamin D receptor
(VDR) kai o uttodoxéag oiotpoyévou (ER-a).

O1 Liu kar ouv. (57) o 2003 €kavav MIO EUTTEPICTATWHEVN AVAOKOTTNON
TwV utToWwn@Iwv yovidiwv yia Tnv ooTteomdépwon. lNapd Ttov peydAo apiBud
yovIdiwVv TTOU OXETICOVTAI PE TNV OOTEOTTOPWON, TTOAAG dev €XOUV avatTapaxOei
oUTE Ol MNXAVIOUOi TwWV &v AOyw yovidiwv odlaAeukavOnkav. Or1 1m0 KOoAX
MEAETNUEVEG €ival €KEiVEG TTOU OXETICOVTAl MPE TNV OOTIKA MACa, ndn Opwg
avaQEPBNKE YEVETIKOI TTOPAYOVTEG TTOU KaBopifouv Tnv TToIdTNTA TOU O0TOU €ival
€€ioou onuavTiKoi hE eKEiVOUG TTOU TTPOCdIopifouv OOTIKA padla. lNepitrou 10 60-
80% TNG MEYIOTNG OCTIKAG PACAG ETTITUYXAVETAI OTO TEAOG TNG AVATITUENG KAl N
eCENIEN TOu €ival yeveTIKA KaBopiopévn (58). H péyiotn ooTikr pada eival TToAU
ONMAVTIKA yIoTi KaBopilel TO OUVOAO TNG OOTIKAG MACOG TTou Ba €xel Eva ATOPO
MEXPI TO TEAOG TNG CWNAG TOU.
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H yeveTiky 1Tpodidbeon yia ooTeoTTOpwon €ival T0 TEAIKO QTTOTEAECUA
TTOAMOTTAWY  YOVIOIOKWY TTOAUMOPQPIOUWY KAl OAANAETIOPpACEWY avAapeca o€
yovidlo kal TTEPIBAANAOV, CUVEICPEPOVTOG TO KABEva O€ £va PIKPO KOUUATI OThv
dlaKUPavon TNG OOTIKNAG TTUKVOTNTAG. YTTAPYXOUV OPIOUEVEG TTEPITITWOEIG OTTOU £va
atrAG yovidlo gival utTeUBuVO yia piIa GUEoN €TTiIOPACN OTNV OOTIKA TTUKVOTNTA, KAl
Ta TTEPICCOTEPA ATTO AUTA TA yovidla €XOUV oav aTTOTEAECUA KAIVIKA gdpavh vooo
TWV OOTWV.

Mapadeiypata TtrepiAappBavouv  petaldgelg tou COLI, yovidio yia 10
KOAayovo Tuttou |, TTOoU €ival uttelBuvo yia Tnv arteAry ooteoyéveon(59). To
yovidlo TCIRGI 1Tou KwOIKOTTOIEI PIa UTTOPOVADA TWV OCTEOKAACTWY OTNV €10IKA
avTAia TTpwToviwy gival JETAAAaYUEVO OTnV ooTeOTTETPWON(60). MeTaAAGEEIG TOU
SOST yovidiou, TToU KWAIKOTTOIEI TNV sclerostin, gival UTTEUBUVEG YIa OKANPUVTIKEG
0OO0TIKEG OduoTtAaoieg Omwg oTtnv vooco Tou Van Buchem «kai oTtnv
okAnpoooTéwon(61). MNapd 10 yeyovog OTI QUTEG Ol CUYKEKPIUEVEG YOVIOIAKEG
METOAAGCEIGC Oev OuvdEovTal KAT QVAYKN ME TNV TUTTIKN METEPPNVOTTAUCIOKA
00TEOTTOPWON TIOU TTAPATNPEEITAlI KAIVIKA, TTOAULOPQ@ICUOI QUTWY TWV YOoVIdiwv
gival TTOAU TmBavoe va oxetiCovral Pe XAPNAR oOoTIKA pAla UTTOOEIKVUOVTAG
mOAavoUg 0TOXOUG YIa QAPUOKEUTIKA BepaTtreia 010 MEANOV(62). H peTGAAagn Tou
G171 V 1ou LRP-5 (low density lipoprotein 5) eival povadikr 81611 divel Jia augnon
OTNV OOTIKA PAZa XWPIiG va TTPOKAAEI SUCHOPPIKO QaIvoTuTro(63). Ta ooTa £XOouvV
KAvVoVIKO OXAMO Kal OEV UTTAPXEI ETTITITWON O€ TUAUATA TOU VEUPIKOU CUOTANOTOG
OTTWG €XOUME Oel 0 AGAANEG vOOOUG MPE UWNA OOTIKA TTUKVOTNTA. TO 00TO
AeiToupyei Kavovikd , aAAG €xel uwnAdTEPN €uaioBnaoia yia TNV TTPOCAPMOYN O€
@opTion(64). H avakdAuwn aut oTo avBpwTTIvo €idog 0dynoe o€ PHEAETEG QUTOU
TOU YyoVIDiOU O€ ETTIMUEG KAI TNV €UPECT TOU POVOTTATIOU OHPavong TToU €ival TO
wnt/B catenin(65). H kuUpia emmidpaon NG PETAANAENG ATV va TTPOKAAECEl pIa
au¢nuévn euaioBnoia otnv pnxaviky @o6ption. To oot1d autd Ba TpETTel va
avapepBei 0TI dev gival opPavo atmod AAAEG TTIPPOEG. QOBNKEKTOPN Kal OTEPNON
OIOTPOYOVWV TTPOKAAEI ATTWAEIO OOTIKNG PAlag(66). EmmmAéov, axpnoTia pEAoug
O€ TTOVTIKIAQ 00ryno€ O0€ ATTWAEIO OOTIKAG HAJAG TTAPOUOIA PE EKEIVN TNG OTEPNONG
0I0TPOYOVWV(67).

‘EAA&1YN 010TPOYOVWY : ATTOTEAECHATA O€ KUTTOPIKO ETTITTESO

H €Aeyn olotpoyovwy oTnv  eUUNVOTTAUCH APEl TO  AVAOTAATIKO
ATTOTEAEOUA OTOUG OOTEOKAAOTEG. AugnUEVOI apIBUOi OOTEOKAQOTWY KAl AUENUEVN
dldpkela CwNG autwv odnyei ToO 0OO0TO O€ TIEPIOOOTEPEG EOTIEG OOTIKNG
avadlauopewong(68).  YTdpxel KAtola  avTippoTTnon  PE  augnon  oTnv
ooteoBAaoToyéveon, OANG TeppatiCel TTPOWPA PE TIPWIMN  ATTOTITWON  TWV
ooTeoBAaoTWV(69). Kal Ta dUo auTd QaIVOUEVA €XOUV OAV ATTOTEAECUA AETTTUVON
TOU QOKIdWTOU ocToUu Kal didTpnon autou. MapdAa autd, o pnxaviopdg NG
QVOOTOATIKNG Opdong OTOUG OOTEOKAAOTEG Otv €ival KaAd karavontog. H
augnuévn OOTIKN avadiauopPwaon EVTOTTICETAI OUVRBWG OTO OOKIdBWTO KAl OTO
eVOOQAOIIKO TUANA TOUu 00TOU , OTTOU €VTOTTICETAI TEAIKA KAl N OOTIKN atTwAgia. H
OOTIKI] avadlopopewaon KATW oTrd TO TTEPIOOTEO OEV QUEAVETAI KAl UTTAPXEI
dlatripnon Tou OUVOAIKOU €ufadou OIaTOMNG TOOO TWV HOKPWY 000 KAl TwV
ETTIMAKWY OCTWV.
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O1wg avagEpOnKe Kal vwPITEPA, N TTI0 EAKUCTIK) UTTOBE0N yia TV dpdaon
TWV OI0TPOYOVWV gival OTI TTPOKAAEI TN BEATIOTN eualoBnaia Tou OCTITH I0TOU OTNV
MNXavIK @OpTION, KATI TTOU XAVETAI JE TNV DIAKOTII auTwv. AUT N ammwAegia NG
euaiobnoiag ota atmoTeAéopaTa TNG QOPTIONG OE £va HOPPOAOYIKO TTPOTUTIO
OOTIKNG ATTWAEIAG POIAEl HE TO TTPOTUTTO TNG axpnoTiag JEAOUG.

Mpavon kal 0§eIdWTIKO stress 0TV 0CTEOTTOPWON

‘Eva  emmrpooBeTOo  aTTOTEAECUO  TNG ATTOOUPONG  OIOTPOYOVWY  OThV
EUMNVOTTIAUON €ival N augnuévn TTapaywyn QAEYHOVWOWY KUTTAPOKIVWY, TTOU
emmiong €mTNPeddel Toug ooTeoPAdoTeG(70). H averrdpkela Twv OIOTPOYOVWV
TTpoayel TNV evepyotroinon Twv T Agpy@okuttdpwv(71). Evepyotroinuéva T
AEPQOKUTTOPA  MTTOPOUV VA  TTAPAYOUV  KUTTOPOKIVEG TTou  dIgyEipouv  Thv
EVEPYOTTOINON TWV OCTEOKAAOTWY KAl VO avaoTEIAouv Tnv Agitoupyia Twv
ooteoBAaocTwy. O1 duo TTIO KOIVEG KUTTAPOKiveS €ival o1 IL-1 kal o TNF's. Agv
dleyeipouv POVO TNV dpaCTNPEIOTNTA TWV OCTEOKAAOTWY OAAG avaoTéAAouv Tnv
ATTOTITWOTN] TOUG KAl ETTIUNKUVOUV TNV OIApKeIa CwNAG Toug. AAANEG KUTTAPOKIVEG
TTOU €VEPYOTTOIOUV TOUG 00TeokAdoTeg eivar o1 IL-6, IL-11, PGE2, kai o
emMOEPHOEIONG TTAPAYOVTAG AVATITUENG. (72)

H yApavon cival pia diadikaoia TTou €ival atmoTEAECHA TNG EVOOKUTTAPIAG
0&eIdWTIKNG avTidpaong (ROS) kar autd dev arroTeAei kKaivoupyia 10€a(73), alAd
EXEl TTPOOCQPATA TTPOTABEI OTI CUVEICQPEPEI OTNV OCTEOTTOPWON, €I0IKA O PEYAAN
nAikia(74). OioTpoydva Kal avdpoyova £TTioNG TTPOCTATEUOUV ATTO TO OLEIBWTIKO
stress, 10 OTT0IO €X€I TTPOOTEDEI OTNV KATAVONON TNG £TTIdPAONG TNG YNPAVONG T
TWV 00TWV, KABWG KAl T TTPOCTATEUTIKA ATTOTEAEOUATA TWV OTEPOEIdWV TOU
@UAou o€ auTtr] Tn diladikaaia(75).

MetaBoAiopdg aoBeoTiou Kal TTaBo@uoioloyia ooTEOTTOPpWONG
MeTafoAiop6g aopBeoTiou

To 99% TOU aoBeoTiou OTO AVOPWTTIVO CWHA BPIOKETAI OTA OOTA Kal oTa OOVTIA.
AT 1O TPOQIYA Ta TTIO TTAOUCIO O€ TTEPIEKTIKOTNTA QORECTiOU €ival Ta TUpId
TTavTOG TUTTOU OT1ToU aTTodidouv 450-850 mg/100 gr kai TO yAAQ ATTOBOUTUPWHEVO
o€ okévn 1Tou arodidel 1278 mg/100 gr . ZTnv €IkOva 8 @aiveTal Pia OUVOAIKN
€IKOVA TNG OPOIOOTAONG TOU AOBECTIOU GTOV AVBPWTTIVO Opyaviouo.
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Eikéva 8. Ouoldatacn acfeaTtiou otov avBpwTivo opyaviouod [Mnyn : H @uaioAoyia Tou
avBpwtrou Ekddoeig Zuyadg]

To aoB€0TIO KUKAOQOPEI OTO OWHA PAG WG OIOBEVEG 10V OE TTO000TO
47.5% 10 o110i0 KO EPPaviCel BIOAOYIKI) dPAON €V AVTIBETEI KAl JE AUTO TTOU €ival
ouvOedEPEVO PE AsukwpuaTta (46,5%) tTou dev gugavicel BioAoyik dpdon. TEAOG
éva TToo000TO YUPpW OTO 3% €ival EVWPEVO JE KITPIKO Kal GAAa o&éa. To 1oviopévo
aoB£oTIO OoTOV Opyaviouo eival 4.28-5.08 mg/dl, evw 10 OANIKO acBéoTio €ival (8.6-
10.6 mg/dl). H nuepnoia mpdéoAnwn aoBeoTiou eival trepitrou ota 1000 mgr. kai
ATTOPPOPATAI KUPIWG ATTO TO dWOEKADAKTUAO Kal TN VAOTIOA Kal AlyOTEPO ATTO TOV
€INES. Ze TTEPITITWON OUVOPOUOU dUCATTOPPOPNOEWS N HEIWON TOU ACBeCTiou
YiVETQI ME TOUG €ENG MNXAVIOMOUG : a. HEIWON TIPOCPOPNTIKAG ETTIPAVEIAG
BAevvoyovou AOyw @Aeypovic i xelpoupyeiou B. Avettdpkela Birapivng D kKupiwg
AOYyW dIaTpOPriG TTOU QUEAvVEl TNV ATTOPPOPNON TOU aoBecTiou Kal y. AOyw
oatrwvotroinong dnAadrn Tnv dnuioupyia €0TEPWV AVAPECO O€ AORECTIO Kal
eAeUBepa AiTTapa o&éa.

H puBpion Tou aoBeoTiou yivetal éow 3 oppovwy, TNG TTapabopuovng,
TNG KaAOITOVivVNG Kal TNG evepyou Bitapivng D. Alatapaxr autAg TG puBuIong £XEl
oav OTTOTEAEOUA MeEiwon aofeoTtiou oTto TTAGOPA KATI TTOU  KIVATOTIOIED TNV
d1adikaoia  OO0TIKNG  avadlauopPwong  TTPOKEINEVOU  va  €6ac@alioBei  n
ATTAITOUMEVN OUYKEVTPWON aoBeoTiou 01O TAAOPA OTTWG ava@EPONKe  Kal
Tapamavw. H 1rapaBoppovn TTapdyeTal oToug TTapaBupeocldeic adéveg Kal
augavel Tnv emavappoPnon aoPecTiou atmd TA VEPPA , TIPOKAAEI OOTIKN
avadlauopewon ME KUPIO OKOTTO OCTIKA atmoppo®non, Kab' uTrepoxn Twv
OOTEOKAQOTWYV €VAVTI TwV OOTEOPRAACTWV €V €AEYXEl KAl TNV TTapaywyn Tng
Birayivng D amd 10 veppo Tnv otroia augdvel BonbwvTtag €101 0TV augnon
aTToPPOPNONG ACBECTIOU ATTO TO AETITO EVTEPO.
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H kaAoitovivn Tmrapdyetar amd Tov Bupeoeidr) adéva Kal TO  KUpPIo
XOPAKTNPIOTIKO TNG €ival OTI dpa aAvTAywVIOTIKA O ox€0on YE TNV TTapabopuovn,
€xel OnAadny cav oTOXO va YEIWOEI TO ACPBECTIO OTO aipa, OTTOTE AUEAVEI TO PUBPO
QTTEKKPIONG QOBECTIOU OTA VEPPA, EAATTWVEI TO PUBPO OCTIKAG ATTOPPOPNONG
MEow remodeling, evw Oavov va PEIWVEL Kal TO puBuod atroppoPnong aoBeoTiou
OTO €VTEPO.

TéNog uttdpyxouv di1agopeg pop@ég Birapivng D. Ouwg o1 duo kUpieg TTOU
yvwpiloupe civalr n Birapivnp D2 R gepyokaAoipepoAn (ergocalciferol) kai n
Birapivn D3 R xoAnkaAoipepoAn (cholecalciferol). H Birayivn D2 Bpioketal
OTO QUTIKO BaciAelo Kupiwg (opliopéva pavitapla, CUPEG, KATT.), evw n BITayivn
D; (xoAnkaAoi@epOAn) TTpocAaupBaveral  pe TNV TPO@H  (EVIOXUMEVA  ME
Birapivn D3 yOAGKTOKOUIKA TTpoiovTa Kal IxBuéAaia) f ouvtiBetal oto dEppa atrd
TNV 7-01UdPOXOANCTEPOAN, TTOU TIPOEPXETAlI ATTO TN XOANOTEPOAN, UTTO TNV
€TTidpaoN TNG UTTEPILLOOUG aKTIVOBOoAiag B.

Ev1dg TOU owpartog ta Tpodpopa autd popia D2 kar D3 petatpéTrovial o€ evepyod
Mop®ry OlauéOoOU eVCUMIKWY avTIdpAoewv (25 udpofuAiwon oto Ammap kal 1a
udpoguAiwaon oToug veppoug). MNépa atrd Tn puBuion Tou acBeaTiou, N Birapivn D
éxel arreubeiog €midpacn OTO OOTO TIPOKAAWVTAG QUENON OOTEOTTOINONG
00Te0EIOOUG dNAadN) evatTtOBe0on KPUOTAAAIKOU UDPOLUATTIATITN TTOU ATTOTEAEITAI
armd  aoBECTIO KAl QWOQOPO TA OTIoId  TTPOKUTITOUV HECW  QugnuEvng
aTToPPOPNONG ACBECTIOU KAl QWO POPOU ATTO TO EVTEPO.

2.€ AUTO TO oneio Ba TTpéTTel va TTpooBEToUE Kal TNV dpAaon TNG BITauivng
K 1Tou €ival onpavTikn yia Tnv y-kapBoguAiwon TnG 00TEOKAATIVNG TTOU BPiOKETAI
OTOUG 00TEORBAAOTEG Kal O €AAEIYN TNG OTTOIAG TTPOKAAEITAI AVETTAPKEIQ OTNV
OOTIKI} ouvoxf] AOyw aduvapiag TTPookKOAANoNG Tng BepéAiag ouoiag oToug
KpuoTaAAoug udpoguartrartitn. H Birapivn K givail 2 tuttwy , n K1 (Phylloquinone)
TTOU €ival 0 KUPIOG TUTTOG TTOU TTPOEPXETAl ATTO TNV dIATPo®ry HAG KAl KUPIWG Ta
@péoka Aaxavikd kar n K2 (menaquinone) TTou €ival 0 KUPIOG TUTTOG TTOU
BpioKeTal OTOUG 10TOUG KAl ETTOPEVWG KAl OTO OOTO KOl TIPOEPXETAl ATTd TA
Baktripia 010 AeTITO €viEPO. 'EvVag apiOUOG TwV TPOPINWY TTOU TTEPIEXOUV ETTIONG
Birapivn K2, kupiwg @acoAia odyiag TTou €XouvV UTTOOTEI CUPWON Kal TO TUPI.

Odppaka, aAKOOA, KATTVIOHO KOl OOTEOTTOPWON

H ntmapivn TTpOoKaAEi ATTWAEI0  OCTIKAG MALAG  EiTE  PEIWVOVTAG TNV
avadIlauoOpPWan TOU OOTOU EITE AUEAVOVTAG TNV OOTIKN atroppd@non €iTe Kal TA
0Uo(76). H Bappapivn avaoTéAAel TNV BiTapivo-K- e€aptwpevn KapBoguliwon Tng
OOTEOKAACIVNG PE QTTOTEAECHA VA PNV PTTOPEI va ouvdeBEl TO Opyavikd PE TO
avopyavo KOPMPATI 0ToV O0TITN 10TO(77). Acdopéva atrod NEAETEG O€ TTEIpApaTOlWwA
£€0eIgav €1TioNnG OTI N KUKAOOTTOPIVN UTTOPEI va TTNPEACEI AVAOTPEWIPA TNV OOTIKN
TTUKVOTNTA. XOoprynon KUKAOOTIOPIVNG O€ ETTIMUEG, TTPOKAAECE HIO aUgnon oTnv
OOTIKI] OTTOPPOPNON KAl TNV ammwAeid 00TIKAG palag 1 high turnover
ooTeoTTOpWON(78). Ta TTpoyeoTayova Kal Mo OUYKEKPIPEVA n
medroxyprogesterone acetate 1ou divetai yia avrioUAANYN, @aivetal 0TI o€ 0O0EIG
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uwnAoTepeg atmd Ta 5 e 10 mgr/ nuéEpa TTPOKAAEI EAATTWON OOTIKNAG TTUKVOTNTAG
MEOW avaOTOAAG TNG EKKPIONG YOvadOTPOTTIVNG N OTToIa UE TN OEIPA TNG JIEYEIPE!
TNV woBnkIk Trapaywyry oioTpadidAng(79). H Bitapivn A Kal Ta OUVOETIKA
PETIVOEION aTTAITOUVTAI YIA TNV QUOIOAOYIKA QVATITUEN, avaTTapaywyr], KUTTapIKO
TTOAOTTAQCIQONO KAl diagopoTroinon. Ev  T1outolig uttepBOAIKEG TTOOOTNTEG
@aiveTal va aug¢dvouv Tov KivOUVO TOU KOTAypaTog loxiou oOTIG yuvaikes. O
MNXAVIOPOG PE TOV OTTOIO YIiVETAI AQUTO €XEl EAETNOEI O€ TTEIpapaTtolwa, OTTou n
Bitapivn A aveéoTelde Tnv dpaocTtnpidTNTa TWV 00TeORAACTWY, OIEYEIPE TOV
oxnUaTIoNO ooTeokAaoTwv(80) Kal avraywviodnke Tnv IkavoTnta TNG BiTapivng D
va d1aTnproel QUOIOAOYIKI OUYKEVTPWON aofBeaTtiou oTo TTAGOUA(81), odnywvTag
€101 O€ EMTAXUVON OCTIKAG atroppoPnong Kal Karayuara. Ta dedouéva OTIg
KAIVIKEG MEAETEG €ival TTIO OUYKeEXUMEVA OAAG TouAdxioTov 4 peAETeG BprAkav
ouox£TIon VItA Kol OOTEOTTOPWTIKOU KATAyPaTog. (82). Ta dioupnTiKA ayKUAng
aug¢avouv Tnv aTmrwAgia aofeoTiou Adyw avaOTOANG ETTavappopnong Tou
aoBeoTiou oTnVv aykuAn Tou Henle(83). Ta Beiadidikd dioupnTikG o€ avTiBeon e Ta
dloupNTIKA TNG AYKUANG HEIWVOUV TNV ATTEKKPIOT TOU AOPBECTIOU KAl ITTOPOUV va
QuUERoOoUV TNV OOTIKA TTUKVOTNTA.

IMOAAG XNUEIOBEPATTEUTIKA GAPUAKA TA OTTOIA OTAUATOUV TNV OUVOECT TWV
OIOTPOYOVWYV PECW AVAOTOAEWV APWHATACNG £TTIONG £XOUV KATNyopnOei yia Tnv
TTPOKANON ooTteommopwong(84). Ev Ttoutoig atreuBeiog apvntiky dpdon OTO
OKEAETO €XEI TTEPIYPAPEI YIa TA aKOAOUBA PApUOKA:

-MeBoT1pedrn : YWnAEG dooeIg HEBOTPEECATNG (OTTWG AUTEG TTOU XPNOIYOTTOIoUVTAl
OTO OOTEOOAPKWHA 1 ogeia Aep@oBAACTIK) Acuxaiyia) oxetiCovial pe augnon
OOTIKNG aTToppOPNONG KAl avaOTOAr] oXNUATIONOU OCTITN I0TOU

-lpoc@apidn : Mtopei va TTpokaAéoel BAGRN oTa eyyug cwAnvapia Tou veppou,
TTPOKAAWVTAG  UTTEPAOcBEOTIOUpia, METABOAIKY 0eidwon Kol O OPIOPEVEG
TTEPITITWOEIG UTTOPWOPATAIKI) OOTEOUAAAKIA.

-Imatinib : MpodkerTal yia éva ApPaKo TO OTTOI0 XPNOIYOTIOIEITAI YIa TNV BgpaTreia
NG XPOVIAG PUEAOYEVOUG AEUXAINIAG, YAOTPEVTEPIKWY OTPWHATIKWY OYKWV Kal
GAWV KOKONBEIEG TTOU OXETICOVTal JE OAAQYEG OTOV OCTIKO UETABOAIONO(85), (86).
2€ OUO MEAETEG BpEBNKAV aAAaYEG OTOV OOTIKO METABOAIOUS TTOU OXETIOTNKAV WE
XauNAG  aoBéoTio  opou, deuTePOTTAON uTTEPTTaPABOUPEOEIBIONS  Kal
uttopwao@aTtaiyia (85, 86). O unxaviopog Kal ol KAIVIKEG ETTITITWOEIG HEVOUV VA
OIEUKPIVIOBOUV.

AVTIEMANTITIKG  @Apuaka: TMoAAG  avTIEMANTITIKA @Apuaka  (@aivoBapPITaAn,
@evuToivn, kapBapadetrivn) augdvouv Tnv evepyotroinon tou P450 1O OTTOiO
augavel Tov kataBoAiopd g Pitayivng D oe avevepyoug HETAPBOAITEG, ME
ATTOTEAEOUA PEIWON TNG ATTOPPOPNONG ACPBECTIOU. X& KAIVAPEIG a0BEVEIC Hakpd
XopPryNnon QVTIETTIANTITIKWY OXETICETAI PME XAWNAR OOTIKI TTUKVOTNTA KAl augnon
ouxvOTNTAG KATAYUATWV.
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AvaoToAegig avtAiog mmpwrtoviwv: To adidAuto acféoTio, OTTwWG TT.X. TO calcium
carbonate amaitei 6¢ivo TTEPIBAAAOV  yia TNV pEYIOTN  atmmoppdéenon. Zav
ATTOTEAEOUA QAPUAKA TTOU PEIWVOUV TNV YOOTPIKA oguTNTa (avaoToAgig avTAiag
TTPWTOVIWV Kal H2 avaoTOAEIG) ITTOPET va JEIWCOUV TNV aTTOPPOPNOT AOBECTIOU.
Emeidr) n amoppdenon aoBeCTiOu PEIWVETAI PE TNV aU¢Non TNG nNAIKIAg, pia
TTEPAITEPW MEIWON OTAV ATTOPPOYPNON TOU AoPBeCTiou eMTTPOCOETA PE TA €V AOYW
QApuaKa €XEl APVNTIKN ETTITITWON OTOV QVOPWTTIVO OKEAETO Kal 1DIQiTEPA OF
uttepAAIKeG. Katroleg HEAETEG(87) aAANG OXI OAeg (88) pe TV opeTTpaldAn £0eiIEav
OTI N KAAOUQTIKI) atroppd@PNon TOU ACPRECTIOU PEIWONKE OE PETEPUUNVOTTOUCIAKEG
yuvaikes. H atroppopnon tou aoBeaTtiou armd tnv diatpo@r] (yaAa kai Tupi) dev
MEIWONKE O€ UyIEiG PAPTUPEG TTOU BepatreuTnkav e OMETTPACOANn (89, 90)
KATOQEIKVUOVTAG OTI VA YEUUA ETTAYEI OOPEG OTTOTEAECUA YACTPIKNG EKKPIONG YIa
TNV amoppopnon aofeotiou TTapd TNV AAwn AAIl  (avaoTtoAeig avrAiag
TTpwToviwyv). To 1Mo onuavTikG KAIVIKO epwtnua ATtav av or AAl augdvouv Tov
KivOUVO TOU KATAYMATOG. 2TNV PeYaAUTepn TTPOOTITIKA MEAETN (WHI peAéTn) dev
BpéBnke katmola cuoxéTion avapeoa oe AAl kai karaypa ioxiou (HR 1.00 95%CI
0.71-1.40) (91). Evrourtoig o1 AAIT oxeTioTNKAV UE AUENUEVO KivOUVO KATAYUATOG
o€ OTIOVOUAIKI) OTAAN, KAPTTO KOl OUVOAIKA. 2& avaAuon uUTttoopddag Trou
eAdupBave AAI kal aAevdpovdrn Bpédnke OTI n ev AdOyw opdda Exave Tnv
TTPOOTACIA TNG YIA TO KATAYPA I0Xiou (PEiwon KivOUVOU KATAYPATOG I0XioU JE
ahevdpovarn 39% Evavti 19% pe xopriynon AAI kai aAevdpovarng).

Ta yYAUKOKOPTIKOEIDN €TTNPEAlOUV TNV OPoIGOTAON TOU a0BECTiOU YE BIAPOPOUG
MNXavIoPoUG TTOU cuvowiCovTal oXNUATIKA oTnv eikova 9 (92). TEAOG TO aAKOOA
EXel BpeBei OTI peiwvel TO TTAXOG TNG GAOIIKAG POIPAG TOU OOTOU O€ KATAXPENON
QUTOU VW M1 PETA avAAuon €IRERAIWOE YN YPOAUMIKY OUCXETION KATAVAAWONG
OAKOOA KOl OOTEOTTOPWTIKOU KATAYMOTOG QAAG KAl PIA YPOAUMIKI) OUOXETION ME
eAaTTWOon  00TIKAG  TukvoTNTaG(93). Ooov  agopd TO  KATIVIOMA O
TTOB0QUOIOAOYIKOG PNXAVIOPOG HPE TOV OTTOI0 EUTTAEKETAI OTNV OOTEOTTOPWON
@aivetal otnv gikova 10. (94)
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Eikéva 9. ZxnUaTiKA avaTrapdaTacn PNXoaviopgoUu ooTIKAG aTTWAELIag atrd
yAukokopTikoeldr). [[nyn: Avagopd 92]

Divect Effects |
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Eikéva 10 . OaTteoméopwaon Tayouevn Ao TO KATTVIOUO KOl JNXavIoUoi auTtrg

[MnyA : Avagopd 94]
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MapdayovTeg KIVOUVOU yia TNV KAIVIKH EKTiMNON KATAYMATOG

To kdraypga  €ival  amoTéAEOPa  TTOAAWV  TTOPAYOVIWY KAl aQuthl N
TTOAUTTOPAYOVTIKOTNTA Ba TTPETTEI VO ANYBEi UTTOWIV OTNV EKTIiUNON TOU KIvOUVOU
KATAYMaTOG YIa £vav acBevr). AIGQOopol OnUAvTIKOi KAIVIKOi TTapAyovTeG KIvVOUVOU
€xouv avayvwploBei péoa atrd emdNUIONOYIKEG HEAETEG (TTiVaKaAG 2). (95-97)
EmmpdoBeta diagopeg dlaTapaxEG KAl APUAKA UTTOPOUV va odnyroouv o€
augnuévn OOTIKI ATTWAEId KAl €ival  ONUAVTIKEG  OEUTEPOTTABEIC  aITiEG
ooTeoTropwong. H dlagopikr didyvwon TepINaPPAvel Eva evOEAEXES 1ATPIKO
IOTOPIKO, QUOIKN €£EETAON KAl PIA OEIPA EPYOOTNPIOKWY ECETATEWYV (TTivakag 3) .

Mivakag 2. KAIvIKoi TrTapdyovTeg KIvOUVOU YIa OOTEOTTOPWON KAl KATAYUATA

KAIvikoi TTapayovTeg KIvOUVOU YIa OOTEOTTOPWON KAl KATAYUATA

HAIkia*

®UAo*

EBvikOTNTO

OOTIKN TTUKVOTNTA PNnplaiou ooToU™

Bdapog cwparog*

loTOPIKG KATAYMATOG QUXEVOG PNPIaioU aTTO YOVEIG™

loTopIkd KaTTVIOPATOG®

O¢epartreia Y YAUKOKOPTIKOEION® %

KatavaAwon aAkoOA(3 ) TreEpIocOTEPEG HOVADEG TNV NUEPQ)™

Peuparoeidng apbpitida *

loTOPIKO TTTWOEWV

VIV|V|VIVIV|VIVIVIV| VV

AguTtepoTTadG 00TEOTTOPWON ( TT.X. UTTEPBUPEOEIDIOPOG, UTTOYOVADIONOG,
TPOWPEN EPuNVOTTAUCn, ducaTToppdPnaoTn, XPOvia NTTaTIKr vooog, IONE)*

»  OapuakeuTik aywyn: (TT.X. AVOOOKATAOTAATIKA, QVTIETTIANTIKA, NTTapivn,
XNueIoBepaTreia)

Me * o1 KAIvikoi TTapdayovTeg Kivduvou TTou TrepIAapBavovtal otov FRAX
aAyopiBuo

“*lNapeABouoa | TTapouca £kBeon o€ 1I000UVaPO d6oNG TTPEdVICOAOVNG 5 mgr.f
TTEPICCOTEPO YIA TTAVW ATTO 3 PN VEG.

Mivakag 3. EpyacTtnpiakdg EAeyX0G Yo OEUTEPOYEVEIG QITIEG OOTEOTTOPWONG

Epyaompiaxdg EAeyyocg yia deutepoyeveic aitieg ooTeoTrépwong

ApPXIKEG EPYOOTNPIOKEG ESETAOCEIG

Negppikd profile (oupia, kpeaTivivn)

AoBéoTio, dDwogopog, Mayvralo

HTTaTikog €éAeyxog

["evikn aipaTog

Birapivn D

TSH
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PTH

EmmpboBeTeg epyaoTnPIaKEG ECETACEIG AV ATTAITOUVTAI

Oppoveg uAou (TeoToOoTEPOVN, 0I0TPAdIOAEG, LH, FSH)

"EAEyX0G yIa KOIANIOKAKN

HAekTPOQOPNON TTPWTEIVWV 0pOU /oUpwv

RDW

24 wpn PETPNON aoBeaTiou/kpeaTIVIVNG OUPWV

A€IKTEG OOTIKNG ETTAVAPPOPNONG

24wpn PETPNON €AEUBEPNG KOPTICOANG OUPWV

MpoAakTivn

MeAETn peTaBoAiopou o1dfpou ( @eppPITivh, OIGAUTOG UTTODOXEQS TPAVOPEPIVNG, )

TpuTITAON OPOU Kal ETTITTEdA I0TAUIVNG

OuokuaTeivn

Peuparogidng mapdyovrag

Biowia dépuartog yia vOooug GUVOETIKOU 1I0TOU

MNa va BonBroel Toug KAIVIKOUG OTNV KABNUEPIVA) TOUG EKTIUNON yia TNV
ooTeoTrépworn, o MNMOY eiorffyaye évav aAyopiBUO eKTiPNONG OOTIKOU KATAYUATOG
yla kaBe xwpa (FRAX) Baci{opevog o dedopéva atrd PHeEYAAEG DIEOVEIG HEAETEG
KOOPTAG OTIG OTI0iEG KAIVIKOi TTApAYyOVTEG KIVOUVOU, OOCTIKA TTUKVOTNTA KOl
KartaypaTta €xouv ekTiunBei. O aAyopiBuog cuvdudadel TNV OOTIKI TTUKVOTNTA Kal
TOUG KAIVIKOUG TrapayovTeg Kivouvou yia va owoel pia 10etr) mlavornta
KATAYMOTOG 10XioU 1] HEICOVOG OOTEOTTOPWTIKOU KATAYMATOG ( ouvOUaOo oG 10Yiou,
OTTOVOUAIKAG OTAANG, Bpaxiova rj Kaptrou), €MTPETTOVIAG £T01 TNV AVAYVWPIO
QUTWV TWV acBevwv TTOU €XOUuv HPEYAAN TTBavOTNTA OOTIKOU KATAYHaTOG(96),
AauBdavovtag utoyiv Tou Toug €€n¢g mrapdyovtes: HAkia, @uAo, Bapog, uyog,
IOTOPIKO KATAYUATOG, I0TOPIKO KATAYUATOG I0XiIOU O€ yovéd, KATIVIOUA, Xpron
KOPTIKOEIDWV (TTAvw at1rd 5 mgr 1TpedviCoAGvNG 1 BIOICOdUVAUO AUTAG yia TTAvVW
ammoé 3 MNVEG), peupaTocldry apBpitida, OeuTEPOTTAOAG OOTEOTTOPWON, ARWn
OAKOOA (3 1 TreEpPIoOOOTEPEG MOVADEG OAKOOA nueEPNTiwG), METPNON OOTIKNAG
TTUKVOTNTAG auxEva pnplaiou ootou (eikova 11) . O uttoAoyiopog Tou aAyopiBuou
FRAX gival d106£a1p0g Kal oTo d1adikTUO otnv oeAida
https://www.shef.ac.uk/FRAX/tool.jsp?lang=gr. H Trapouca eKTiunon Kivouvou
avayvwpiZeTal wg n TTPOTIUNTEA HEBODOG yIa va AN@OEi pia atré@acn BEPATTEUTIKN
évavtl tou t score. O aAyopiBuog FRAX cegivalr 10iaitepa xprRoINoGg OTO va
avayvwpifel aoBeveic ye ooTeoTTEVIA TTOU BpioKovTal 0€ UuYnAOTEPO KivOuvo yia
0O0TIKO KATayua.
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®
FRAX EpyaAeio agioAdynong Tou kivdivou karayparog Tou Maykéopiou
Opyaviopou Yyeiag

Apxiii Epyaheio umrohoyiopos ¥ Aiayp Euxvég epwrhicels  BIBMOYPAQIKES AVaQopes | EMvika

EpyaAeio utroAoyiouou

MapakaleioTe va amavifoETE OTIS TTAPAKATW EPWTACEIS yia Tov UTIOAOYIOPS Tng SexaeToug
mBavéTnTag Kardyparog BACE TG OOTIKAG TIUKVETNTAG. 'A m
Xdpa: Hv. BagiAeio ‘Ovopa/Kwdikog: SXETIKA |IE TOUG NAPAYOVTES KIVOUVOU
' .
Ep(DTn IJOTOAOYlO: 10. AeuTeponaBiig 0oTEONdPWON ©ox ONa g;mmmn Tou
) ) s ) poug

1. H_Aumo (ueragl 40 ka1 90 eT@v) A TV nuepopnvia 11. 3 fj NEPICOOTEPEG POVADES Oox Nai

yévvnong QAKOOA NUEPNTIWG AiBpeg W kIAG

HAia: Huepopnvia yévwnong: . .

12. BMD auyéva pnpiciou (g/cm~2) Meratpons
E: M: H:
cegeBMD |
2. ®UAo Avdpag luvaika
3. Bapog (kIAG) KaBapioudg nediwv ‘Yrniohoyopég .
Merarporrny TOU
4. "Yyog (exatogTd) Uyoug
, . ‘Ivroe: EKQTOOTA

5. MponyoUpevo karayua Oox Nai s w
6. I0TOpIK KATAYWATOC I0XI0U OE Oox Nai Metatpord

yovéa
7. Kanviopa Oox Nai
8. MAUKOKOPTIKOEIDN) Ooyx Nai 04047628
9. PeupaToeldng apBpimida Oox Nai ATopa pE KivBuvo KatdypaTog Trou

agiohoyriBnkav amd Tnv 1n Amp.
2012

Eikéva 11. YmmoAoyiopog 10eToUg mBavoTnTag PeEiCovog 0OTEOTTOPWTIKOU KATAYHOTOG
Baoel Tou aAyopiBuou FRAX Ttou cival diaBéoipgog d1adIKTUOKA.
(Mnyn:https://www.shef.ac.uk/FRAX/tool.jsp?lang=gr)

Mapd 1N peydAn xpnoiudtnta Tou FRAX aAyopiBuou Ba Trpémmel va
avo@epBei Kal TO yeyovog OTI UTTAPYXOUV KATToIOl TTEPIOPIOMOI. [MpwTov, Exel
oXeOI000EI yIO PETEPUPNVOTTAUCIAKEG YUVAIKEG KAl AvOPEG pEYaAUTEPOUG atro 40
ETWV Ol OTTOI0I VWPITEPA OEV ETTAIPVAV AVTI-OOTEOTTOPWTIKN aywyr. AguTtepov, dev
AauBavel uttoyiv TIG OOCEIG YIa JIAPOPES TTAPAPETPOUG OTTWG YIA TTAPAdEIYUA TN
XPron YAUKOKOPTIKOEIdWY. TpitTov , TITWOEIS | augnuévn TAon yia TITWOEIG eV
ouutrepIAapBavovTal otov aAyépiBuo. TETapTov, N OOTIKN TTUKVOTATA OTOV QUXEVA
TOU I10XioU Ogv XPNOIYOTTIOIEITAl YIO VA UTTOAOYI(OUMYE KivOUVO KOTAYUATOG.
2 UVETTWG, O UTTOAOYICOUEVOG KivOUVOG KATAYWOTOG UTTOPEI VO hNV €ival akpIBAG o€
a0B0evEIG TTOU £XOUV  MPEIWMPEVN OCTIKN TTUKVOTNTA OTNV OTTOVOUAIKT) OTAAN.
EmmpdoBeta, Ta dedopéva Bacifovral TTAVW OTIG ETTIONUIOAOYIKEG WEAETEG TNG
EKAOTOTE XWPAG KAl TTPETTEI VA XPNOIMOTTOINBOUV TTPOCEKTIKA OE XWPEG OTTOU OeV
uTTdpyxouV avTioToixa dedopéva.

O aAyo6pIBuog Bepartreiag yia TNV 00TEOTTOPWON PAIVETAI OTAV EIKOVA 12.
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Algorithm 1: Recommendations for evaluation and management of osteoporotic and
fragility fracture risk

Adult populations with possible risk Women and men with recent hip fracture or
of fracturing history” of fragiity fracture

* Avalable clinical risk assessment tool
Step 1: Assess Risk (e, FRAX™ without BMD)

* Consider risk of faling

Step 2: Risk Stratification ! b

Low risk Moderate risk High risk
< 109 ten year risk 10-20% ten yoar risk > 20% ten yoar risk
Consider BMD to Hgh
further risk stratify Risk

Step 3: Liestyle Advice

- —

Advisa adequate intake of calcium, vitamin D & protein, weight bearing physical
activity, smoking cessation and minimize excess alcohol intake.

_— S
Step 4: Therapy Treatment with
pharmacological | .
! therapy 4
Falls
Consider pharmacological peoventi
! therapy along with: l M::
No * AdRMoss! ollout ek BMD (optional) for
phamacological factors You = T
oring of
therapy * Patient preference e therapy
Step 5: Monitoring No | Rx
1 ' L
g . )
* Reassess risk and management regularly
* Roeinforce lifestyle advice

* Raviow avallalio 1ateral thorscolumbar x-£3y 10 Svicincs of Fagiity fractse
“ FRAX not sppbcalie o < 40 years

Eikéva 12. TpoteivOuevog aAyopIOUOG yia TNV  QVTIUETWTTION TNG OCTEOTTOPWONG  Kal
OOTEOTTOPWTIKWY KATAYHATWY PE Baon Tig 0dnyieg Tng NOGG kai Tng International
Osteoporosis Group.
[MnyA: NOGG: National Osteoporosis Guideline Group]

Octeommépwon oTig IONE - emidnuioAoyikd dedopéva,
TTaloyévela Kal TTapayovTeg Kivouvou

H ooteomépwon otig IONE Bewpeital wg pia amd TIG O ONPAVTIKEG
eCwevteplkég ekdnAwoelg (EZEE) (98). O1 acBeveic pe IONE @aiverar va €xouv
MEYOAUTEPO KivOUVO aTTWAEIOG OOTIKNG PAlag atmd Tov YevIKO TTANBuopo. Cross-
sectional peAETeg avépepav pia uywnAn ouxvotnTa XapunARg OOTIKAG TTUKVOTNTAG
oc¢ IONE aobBeveic n otmoia TTOIKIAAEI onuUAVTIKA atmd UEAETN O PEAETN Kal
eCaptatal ammd Tov UTTd PEAETN TTANBUCOUO, TNV EVTOTION Kal TOV OXEOIOONO TNG

36



MEAETNG, KAl KUMAiveETAl ATTO 22%-77% yia Tnv ooTeoTrevia Kal atrd 17-41% yia nv
OOTEOTTOPWOT avTiaToIxa. (99).

Omwg avoeépBnke kal TTapatmdvw N OITTAAG evépyelag akTivwy X
atmroppognoiopeTpiag (DEXA) eival n €¢€Taon €KAOYNG yia TNV PETPNON OOCTIKNG
Madag kai yivetal ue Baon ta kpitpia Tou MNOY. AuTtég o1 KaTeuBuvThpiEG odnyieg
gival  onuavtikd va TovioBei  Omi TTpoépxovrial  pE  PBAon  PEAETEG  Of€
METEUUNVOTTAUCIOKEG YUVAIKEG KOAUKAOIOG QUAAG. 2UVETTWG, MEYAAN TTpocoxn
TIPETTEl va UTTAPXEl OTaV XPNOIJoTrolouvTal Ta TTapovTa dedopéva o€ AAAoUg
€101Koug TTANBuaopoug (19, 100). O1 TpEXoUoEG KATEUBUVTHPIEG GUVIOTOUV £AEYXO
pue DEXA oe aoBeveig pe IONE pe évav 4 mapamdvw atmd Toug akdAouboug
TTOPAYOVTEG  KIVOUVOU: loTopikd  kaTaypdtwyv  OTOVOUAIKNG  OTAANG,
METEPUNVOTTAUOIOKO status, dppeveg nAikiag >50 xpovwyv, xpovia Bepartreia e
KOPTIKOEIdN 1 uTtroyovadiopo. (19, 100, 101). H péyiotn €mimmrAokr) OOTIKAG
ATTWAEIAG KAl OOTEOTTOPWONG €ival 0 AuENPEVOG KivOUVOG KATAYMOATOG, €I0IKA O€
MN TPAUPaTIKAG @uong katayuara (102, 103).

O1 Bernstein kai ouv. (104) £€deigav OTI n ouxvoTNTA TOU KATAYWOTOG O€
aoBeveic pe IONE eivar 40% peyaAitepn ammd OTI OTOV YEVIKO TTANBUCUO,
oupTrépacpa TTou  emRERaIWONKE Kol a1rd AGAAeG peAéTeg (105-107). Eav
uTTapxouv dlaopég avapeoa o aoBeveic ye EK kar vooo tou Crohn kai 00Tk
TTUKVOTNTA Oev gival yvwoTo. Mia cross sectional peAéTn Tou Jahnsen kai ouv.
(108) Bpnke 611 acbeveig pe voéoo Tou Crohn eupAvIOE ONUAVTIKA PJEIWPEVN OCTIKN
TTUKVOTNTA 0€ oxéon Pe aocBeveig pe EK kai uyieig papTtupeg. Mia HeAETN KOOPTNG
amd 3141 aoBeveic pe IONE otnv TaiBav €dei&e emmiong uwnAd kivdouvo
ooTeOTTOPWONG o€ aoBeveic ye vooo tou Crohn oe oxéon pe aoBeveig pye EK
(109). Ev ToUTOIG QUTA Ta aTTOTEAEOUATA OV €ival CUUPBATA hE AAAEG PENETEG.

(011).Y)

Av TO QUAO OGAANAOETTIOPA MPE TNV OCTIKA TTUKVOTNTA Oev gival yvwoTo. Ol
Ardizzone kail ouv. (110) €deiEav OTI N OCTIKA TTUKVOTNTA OTAV OTTOVOUAIKN) OTAAN
Kal OTO pnplaio ootd o€ Z kKal T scores ATav ONUAVTIKA PEIWPEVN OTOUG AVOPES
armo Ot oTig yuvaikeg e EK, aAAG auti n dlagopd dev dIATTIOTWONKE KAl O€
aoBeveig pe vooo tou Crohn. Mia GAAn cross sectional peAétn pe 113 aobeveig pe
vooo Tou Crohn Bprike 611 01 yuvaikeg aoBeveiG EPPAVIOAV PIa ONUAVTIKA PEIWON
TNG OOTIKNG TTUKVOTNTAG TNV dIOTPOXAVTAPIO TTEPIOXT], AAAG N OCTIKY TTUKVOTATA
dev NTav onuavTika JIOPOPETIKA a1Td OTI OTOUG ApPEVEG aoBeveig kal oToug YM
(111).

®Aeypovi
Ymapxouv peAETEG oTnv BiIBAIoypagia oe aoBeveig pe veodiayvwaobeioa IONE 6T

EM@aviCouv pia eEAATTWON OTNV OCTIKA TTUKVOTATA, AKOUN KAl XWPIig TNV XPrRon
QPOPMOKEUTIKAG QYwYAg, OTTwG Ta KopTiIKoed (112, 113). ZoBapég XpOvieg
QAeypovwdelg TTABNCEIC ouvdEovTal PE TNV OOTEOTTOPWON KAl TOV QUENUEVO
KivOuvo kataypdtwyv. H @Aeypovi xapaktnpietal amrd TNV TTapaywyr] KUTOKIVWYV,
N OoTroia OXETICETAI PE QUENUEVN OCTIKN OTTOPPOPNON KAl HEIWHEVN OCTIKN
emavappoenaon. To KUpio oUoTNUa TIOU  EUTTAEKETAI OTNV  QVATITUEN NG
ooTteommopwong oTig IONE kai GAAeG @Aeypovwdelig vOOoOUG gival Kupiwg TO
ovoTnua RANK/RANKL/osteoprotogerin. (114).
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O evepyotrointg utrodoxéag Tou Trupnvikou trapdayovra B (RANK) cival
MIa SIaTPAVOPENBPAVIKA TTPWTEIVA TTOU EKPPAZETAI OTNV ETTIPAVEI TWV KUTTAPWV
QIMOTTOINTIKAG TTPOEAEUONG KAl avAKEl OTNV oIKoyEvela Twv uttodoxéwv TNF. To
RANK eivai o TpwTtoyevrig  UTTODOXEQG  KUTOKIiVNG  OTnV  AvATITUgN
ooTeokAaoToyéveong (115-117). O ouvdeopog yia Tov uttodoxéa RANK (RANKL)
EKQPACETAI OTNV  ETTIPAVEIA TWV OCTEOBAACTWY HECEYXUMATIKWY KAl  GAAWV
KUTTApWV OTTwG eival Ta T kai B Aepgokuttapa. H ouvdeon tou RANKL oT0
RANK emmiteivel Tov TTOAATTAQCIOOUO TWV TTPOYOVWYV TWV OOTEOKAAOTWYV. To
RANKL etriong emiteivel TNV ammoppo@nTIK IKAvOTNTA TWV OCTEOKAQACTWY KOl
ETTIPNKUVEI TNV €TTIRIWOT) TOUG KATaoTEAAOVTAG TNV atmoTrTwon (115-117).

O1 ooteopBAdoTeg TTapdyouv osteoprotegerin (OPG) yia va diatnprijcouv
ToV €Aeyxo Kal Tnv 1ooppoTria. To OPG civar évag utrodoxeag OOAwua TTou
ouvoéeTal Quoika pe To RANKL oUPTTAOKO Kal avaoTEAAEI TNV EVEPYOTTOINCN TWV
OOTEOKAQOTWYV KOl TTPOCTATEUEl EVAVTIA OTNV 0O0TIKA atmTwAegIa(115-117). Xpovieg
QAEYHOVWOELIG KATAOTAOEIG £XOUV OOV KUPIO XOPAKTNPIOTIKO TNV Trapaywyn
KUTTOPOKIVWV aTTO T-KUTTApa £TTNEEACOVTAG £€TO1 OOTEOPAAOTEG KAl OOTEOKAAOTEG.
Ta evepyotromuéva T kuttapa mapdyouv RANKL kai Tnv d1aAuTr) TOUG JOP®N TToU
aT1TeEUBEiag TTPOKAAEI OOTIKN ATTWAEIA HEOW TNG EVEPYOTTOINONG TWV OOTEOKAQOTWV
atrd 1o RANK(118).

APKETEG TTPO-PAEYUOVWOEIG KUTTAPOKIVEG EMTTAEKOVTAI OTNV EVEPYOTTOINON
TWV 0O0TEOKAQOTWV UE KUpIoTepeS TNV IL-1, TNFa, IL-6, IL-11, IL-15, IL-17 (119). H
IL-6 @aiveTal va TTaifel onuavTtikd poAo oTnv €¢EAIEN TNG QAEyPOVWOOUG apXNS
OOTEOTTOPWOTN KAl ETTIONG MTTOPEI VA EUTTAEKETAI KAI € PJOVOTTATIA TTOU 0dnyouv
OTNV 00TEOTTOPWON OAAG dev oxeTiCovTal ue TNV GAeypovr) (120).

O1 Turk kal ouv. (121) £€de1gav 011 o€ a0BeveiG e veO-OlayvwaoBeioa Kal pn
Beparreudpevn vooo Ttou Crohn, Ta €mTTEdA TTPO QAEYMOVWOWY KUTOKIVWV TTOU
Anrav augnuéva nrav n IL-6, IL-1, TNFa kaBwg kai augnuévn eAsuBepn RANKL kai
OPG dpaotnpiotnta. Or1 idlol ouyypageic mmaparipnoav pia BeTIKy OUOXETION
avaupeoa oto TNFa kal To ouptrAokr) RANK.

H evepyoTnTa TNG vOOOU €UTTAEKETAI OTOV OCTIKO METOROAIOUS. KdaTtroleg
MEAETEG €0eIEav OTI aoBeveig Ye vOOo O€ UQPEDN, TTapouciaoav dia au¢non otnv
ooTIkr) TTukvoTtnTa. O Reffitt ki ouv. (122) avéAluoav 137 aobeveig pe IONE kai
£0eIEav OTI a0BeVEIG HE HOKPOTEPNG OIAPKEIAG UPEDN EPNPAvVICav uWPNASTEPN OOTIKN
TTUKVOTNTA.

Kdamrviopa
To kATTvIopa €XEl avayvwploBEi WG TTaPAYovVTag KIVOUVOU YA OOTIKI ATTWAEIA Kal
KaraypaTta yia TToAAG xpévia. Aid@opol unxaviopoi €xouv TTpotabei yia va
e€nynbouv o1 dIaQopEG 0TV OOTIKA TTUKVOTNTA MPETAGU KATIVIOTWYV KOl [N
KatmvioTwyv. Evroutoig, o1 TTaBo@uOIoAOYIKOi  PNXAVIOUOi  PE  UTTOKEIPEVN
00TeOTTOPWOTN OV £XOUV TTANPWG dIEUKPIVIOOET (94, 123). MepIkEG HEAETEG £DeICav
OTI n TTOOOTNTA KAl N OIAPKEID TOU KATIVIOMOTOG OE TTOKETA /ETOG , UTTOPEI va
dIAPNOPPWOOUV TNV ETTIOPACN TOU KATIVIOPATOG 0TO 00TO (94, 124). To kATTVIOMNA
@aivetal va oxeTiCetal ue TNV EAAeIwn Birapivng D, kai pia mlavi €griiynon ivai OTi
TO KATTVIOPA €TTNPEACEl TOV NTTATIKO peETABOAIONS TnG Pitapivng D emrnpedlovTag
TNV 25 udpofUAACN TOu ATTATOG, N OTToia pEIWVEl TNV 25-00poguBitapivn D (94,
123). Ymdapxel emmiong £vOeEIgn OTI TO KATIVIOMA ETTNPEACEI KAl TNV YAOTPEVTEPIKA
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atmroppo®non Tou acPBeatiou. O1 KATIVIOTEG akoAouBouv €vav pn uylevd TpoTTo
Cwng Tou TrepIAapBavel xaunAo acBéoTio/TTpooAnwn Bitapivng D, €AAeiwn
aokKnong Kal KatavaAwaorn aAKOOA, TTou PTTopEl va eTTNPEACEl TRV OOTIKN pada. (94,
123)

MepikEG HENETEG £DeICav €TTiONG OTI N VIKOTiV UTTOPEI va €TTNPEACEl TV
TTapaywyr] oloTpadidAng KaBwg kai Tov HETABOAIOUO TNG. MepPIKES aTTo TIG TNIBAVEG
egnynoeig €ivalr 6T n VIKOTiv MEIWVEI TNV TTapaywyrn oloTpoyovwy, Kal TO
KATTVIOPO €VIOXUEl TOV NTTATIKO PETAROAIONS TNG 010TPadIioAng. O KATIVIOTEG
QaiveTal va €£xouv uywnAdTepa ETTITTEDN OPOU O OQPAIPIVEG TTOU JECHEUOUV TIG
QUAETIKEG OPPOVEG, YEYOVOG TTOU PEIWVEI T ETTITTEOA EAEUBEPNG 0I0TPAdIOANG OTO
aipa (94, 123).

AKOUN AIyOTEPEG HEANETEG €XOUV €PeEUVNOEl TNV Oxéon avAapeoa o€

kamviopa kai 1o oUPTTAOKO RANK-RANKL-OPG. Katroleg peAETEG ava@Epouv OTI
Ol KATIVIOTEG epgaviCouv xapunAoTepa emmireda OPG xwpig va éxouv diagopd oTa
emrireda Tou RANKL (124). Mia cross-sectional peAéTn pe 126 aoBeveic pe EK kai
39 aoBeveig pe vooo Tou Crohn atod 1o Ipav £€0¢€ige 0TI Ta T score oTov auyéva Tou
Mnplaiou ooTou €ixav OUuoxeTIoBei pe TNV nAikia, To BMI, 10 K&Tviopa kai tnv
XPron KopTikogidwyv. EvTouTolg, n OUuoxXETIONn avapeoa OTO KATTVIOPA Kal oThv
OOQUIKN Poipa TG OTTOVOUAIKAG OTAANG OEV TTAPATNPNONKE O€ AUTHV TNV PEAETN
(125). Or1 Silvennoinen ka1 ouv. (126) ekTipnoav TO ATTOTEAEOUA TOU KATTVIOUATOG
oTNV OO0TIKN TTUKVOTNTa 0¢ 152 acBeveic pe IONE (67EK, 78NC, 7 adieukpivioTn
KOAImda) ka1 73 pdptupeg Kal Bpédnke OTI 01 yuvaikeg pe IONE TTOU €KEiVn TNV
TEPIOdO KATTVICAV 1) WE I0TOPIKO KATTVIOPATOG £D€1Eav XauNAOGTEPA Z scores Yia
TNV OOQUIKY Moipa TNG OTTOVOUAIKAG OTAANG KAl TNV QUXEVIKI YOipa TOU Pnpidiou
00TOU O€ OUYKPION JE AUTOUG TToU OeV KATTVICAV.
To kdATviopa OXeTiCeTal €TTIONG PE ECAPOEIG KAl EVEPYOTNTA TNG VOOOU (KUPIWG
oTnv vooo Tou Crohn) ye atmmoTéEAeopa TNV avAyKn OTEPOEIdWY TTOU ATTO HOVA TOUG
EUTTAEKOVTAI OTOV OOTIKO METAROAIONS. H JIOKOTIH) KOTTVIOPATOG OXETICETAI UE
TTEPIOOOTEPEG £€ApOEIG 0 aoBeveig ue EK. Ev TouTOoIg, N d10KOTIA KATTVIOPATOG Ba
EpeTTe va atroteAei ouoTaon yia 6Aoug Toug aoBeveic pe IONE d16T peiwvel
AAAEG ETTITTAOKEG OTTWG KAPDIAYYEIAKN VOOO, KAPKIVO TTVEUUOVWY Kal PETOROAEG
oToV 00TIKO PETABOAIOUO (127).01 Cosnes Kal ouv. 0TNV PEAETN TOUG ETTECiUAvVAV
Kal TNV onuacia Tng QUOIKAG dpacTnpidTNTag TTEPA aTTO TO KATIVIOWA TTOU
BeAtiwvel Tnv TroIdTNTA CWNG, OUVEICQPEPEI OTNV QUENON MUIKAG MACOg Kal
TTpoAapBavel Tnv ooTeoTTOpwon (127).

DuAeTikéG OpHOVEG Kal ooTEOTTOpWON OTIG IDNE
ATIO TIG TTIO ONUAVTIKEG MEAETEG YA TIG TTPO EPMPNAVOU PUCEWS YUVAIKEG NTAV N

MEAETN TOu Bernstein kal ouv. o otroiog £€6€1Ee OTI o1 yuvaikeg pe IONE trpiv Tnv
NAIKia Twv 20€TWV KAl VUV TTPOEPPNVOTTOUCIOKEG Kal On KATw Twv 45xpovwv
€XOUV QUOIOAOYIKI OOTIKA] TTUKVOTATA KAl ETTITTOAACOUO OOTEOTTOPWONG TTOAU
XOUNAG  (4%) (128). Mia AGAAn  peAétn (129) €deige oM 10 37% TwV
OOTEOTTOPWTIKWY avOpwv gixav uttoyovadiopd. [MapdAo TToU OTOV  YEVIKO
TTANBUOPO N OOTEOTTOPWON Eival TTIO KOIVI] OTIG YUVAIKEG META TNV EUPNVOTTAUON,
oe¢ aoBeveic pe IONE, yuvaikeg kar avdpeg eixav Tov idI0 Kivduvo vyia
ooTeoTropwon kai katayua(130), (131). TEAOG xaunAr ooTIKr TTUKVOTATA BPEONKE
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va gival o ouxvr o€ aoBeveig pe NC mapd pe EK 1600 0¢ yuvaikeg 600 Kal o€
avopeg (130).

XpRon KopTikKoeIdWwV -BouTecovidng
Ta yAukokopTikoeidy (FK) ouvBwg xpnoigotrolouvTtalr  oTnv  BepaTreia

PAeypovwdwyv TTaBACEWV OTTWG N PEUPATOEIdNG apBpiTIda, ZAE, Bpoyxikd aoBua
kal IPNE. H ékBeon aocBevwyv pe IONE eival koivry o€ YAUKOKOPTIKOEION Kal TTAvVw
atro 10 50% Twv aoBevwv €xouv ekTEDEI 0 oUOTNPATIKA YAUKOKOPTIKOEIDN PETQ
oe 5 xpovia armo 1N didyvwon kal 20% amd autoug €XOuv XPNOIKOTTOINOEI
TOUAGYIOTOV 3 yp. TTPEdVICOVNG O€ dIAoTNPA VOGS Xpovou(132) .

MoAAEG pEAETEG avayvwplioav Tnv ouoTnuatikn xprion K ocav éva
TTOPAYoOVTa KIVOUVOU VIO TNV OCTEOTTOPWON KOl OTTWAEIQ OCTIKAG MALOG o€
aoBeveig pe IONE (128, 132). O1 Abraham kai cuv. (133) yeAétnoav 166 acBeveig
ME IONE kai €dei€av 611 0 Kivduvog Tng ooTeommopwong NAtav dITTAACIOG O€
aoBeveig TTou gixav xpnoipotroinoel 'K (OR 2.4 (1.5-3.4), P=0.001).

Mepitrou 50% aocBevwy TTOU eAGUPBavav xpovia aywyn pe MK Ba gppaviCav
OOTEOTTEVIA KAl Kataypara kal 17% armdé autoug Toug aoBeveig Ba eupaviCav
KaraypoTta péoa otov TpwTo Xpovo 1ng Bepartreiog pe K (134). Mepikoi
TTOPAYOVTEG KIVOUVOU YIO TNV €PQEAVION KATOYMATWV META atrd €kBeon o€
oTEPOEION arropovwOnkav Kal €ival @ nAIKia peyoAutepn ammd 65 xpovwy,
aBpoIoTIKr) 800N OTEPOEIdWYV (UYWNAR ddon K kai didpkela Beparreiag Tavw atro
3 MNVEG), OETIKO OIKOYEVEIAKO I0TOPIKO OOTEOTTOPWONG, XAWNAR TTPOCANWN
aoBeoTiou, UAO BNAu, xaunAd BMI (<24 kg/m2) kal XaunAr} ooTIKA TTUKVOTNTA
(134, 135).

O pnxaviopdg auTrg TNG OOTIKAG ATTWAEIAG dEV QAiIVETAI va €ival TEAEIWG
katravontos. @aivetar 61 ta K avaotéAouv TOV TTOAAQTTAQCIQOUS  Twv
OTEAEXIQIWY KUTTAPWY OE OOTEOPAAOTEG KAl ETTITEIVOUV TNV ATTOTITWON TWV
00TEOBAQOTWY, N OTTOIA PEIWVEI TRV £KKPION TOU OOTEOEIOOUG KAl TO OXNMATIONO
véou ooTou(134, 136). Ta K augavouv tnv ékepaon Tou RANKL kal peiwvouv
TNV €KPpacn Tou diaAuTou uttodoxéa TNG OPG o€ oTpwHATIKG KAl 00TEOBAACTIKA
KUTTOPA. AUTEG O aAAQYEG TTPOKAAOUV €va PEYOAUTEPO TTOAAATTAQCIOOUS TwV
TIPOYOVIKWV HOPPWYV O OOTEOKAAOTEG, YEYOVOG TIOU ETTITEIVEI TNV  OOCTIKN
atmoppoOPnon Kal e€a0BevEl TNV OOTIKA €TTAVAPPOPNON. YTTAPXEl £TTIONG EVOEIEN
ot Ta 'K augdvouv atreuBeiag tnv dIdpKeEId (WNG TWV WPILMWY OOTEOKAQOTWV
(134, 136, 137). H augnon tng ékepaong RANKL cival yévo mrpoowpivr). ‘ETol, n
ATTOTUXiO OXNUATIOYOU VEOU OOTOU TIOPA N Augnuévn OOTIKI OTTopPOPNON
@aiveTar va €ival 0 KUPIOG MNXOVIOPMOG Tou  PBpioketal KATw ammoé  Thv
YKUKOKOPTIKOECAPTWHEVN 00TIKA atTwAela(135). Ta 'K @aivetar emiong va €xouv
KAl PIa opvnTIKr €TTIOPACN OTIG QUAETIKEG OPMOVEG ETTEIDN MEIWVOUV TNV
TTOPAYWYr OIOTPOYOVWYV Kal TEOTOOTEPOVNG. AUTA N apvnTIK €TTidpaAcn Twv per
os 'K otnv yovadikrf A&IToupyia PTTOPEi va augraoel TNV ooTIKr atroppopnon(132,
138).

Ta K peiwvouv Tnv atmmoppd@non Tou aoBecTiou atrd TO €VIEPO KAl
avaoTéAAOUV TRV €TTAVAPPOPNON atrd TOo VEPPO, YEYOVOG TO OTI0I0 0odnyei
areuBeiag oe apvnTik® 100CUyI0 acfeoTiou Kal dlgyEipel TNV au¢non Tng
TTapabopuovng. AUTEG ol aANayEG augdvouv TTEPAITEPW TOV  OPIBUO  Twv
0OTEOKAQOTWYV KAl TTIPOKAAOUV 0OTIKN atroppdéenon (134, 135).
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Ooov agopd Tnv Pouteoovidn @aivetal OTI n €midpacr) TNG oOTnV
OpacTNPIOTNTA TWV OCTEOBAACTWYV QAIVETAI VA €ival PIKP KAl CUVETTWG KAl OTAV
OOTIKI TTUKVOTNTA o€ oxéon Pe TNV TTpedvigovn (139), av kal To 2002 n Maria Cino
Kal ouv. (140) BprAke OTI n PouTtecovidn TTPOKAAEI ONUAVTIKA MEIWON OOTIKAG
TTUKVOTNTAG O€ OXéon ME TNV KOPTICOVN O€ XAUnAég OOOEIG, YEyovog Trou
TIPOKAAECE MPEYAAN QVTITTOPABECN OTNV E€TMIOTNUOVIKI Koivotnta. To 2005, ol
Schoon kai ouv(141). £€dsiEav oTnv NEAETN TOUG OTI N Xoprynon Bouteoovidng ExeEl
MIKPOTEPN apVvNTIKN ETTidOpaACN aTm0 auTtrilv NG TIPEdvVICOVNG OTNV  OOTIKA
TTUKVOTNTA.

PéAog tng Birapivng D

O poéAhog 1ng Pirapivng D dev eixe OiepeuvnBei 010 TTAPEABOV PEXP!
TTpoo@aTa. AuTtr) n PITapivn TTPWTOYEVWS augdvel Ta eTmiTeda aofBeoTiou Kal
PWOPOPOU OTOV OPO KAl TTPOAYEI TOV EUTTAOUTIONO TOU OOTOU ME METAAAIKA
IxvooToixeia. H Pirapyivn D eivar diaBéoiun oe 2 popeeg: Bitapivn D3
(xoAnkaAoipepOAn) n otroia TTapdayeTal 010 OEppa e €kBeon oTov HAIO Kal
atrokTatal ammd CwikEG TTNYEG Kal TNV Bitauyivn D2 (epyokaAoipepoAn) n otroia
ATTOKTATAl ATTO QUTIKEG TTNYEG. H Birapivn D petaBolidetar oto Amap o€ 25-
Udpocu-Bitauivn D 1TOU KUKAOQOPEI OTO TTAGOUQ AaTTOBNKEUETAI O€ PUIKO 10TO Kal
ANTTwdN 1016. O1 yetaBoAiteg TnG Birapivng D peta@épovral 010 aQiga pEow TNG
ouvdeong pe TNV aABoupivn. Aut n Tpwrteivn puBuilel TIGC €mMOPACEIS TWV
METABOAITWYV OTa Opyava oToxoug(142).

Mia peAétn ammé 49 uyieic véoug Avopeg €0€1Ee OTI N €AeUBepn Kal
Biodiabsoiun 25 (OH) D oxetiCetal BeTIKA PE TNV OOCTIKA TTUKVOTNTA, KATI TTOU
utTodnAWVEI To TMBAVSO O0PeNOG XOprAynong cupttAnpwuaTog Birapivng D katd tnv
OIapKeIa eEAAEiPewV(143).

H Birapivn D ekdnAwvel TIG PBIOAOYIKEG dpdoelg TNG Péoa atrd Toug
uttodoxeig TG Pitapivng D(142). MoAAaTtTAoi 10TOI KOl avoooKUTTAPA EKPPACOUV
auTév ToVv UTTODOXEQ, KAl AUTA T KUTTOPA TTEPIEXOUV TO £VCUMO TTOU UETATPETTE
TNV Birapivn D og evepyd petaBoAitn. ‘ETol, n Birapivn D @aivetal va €mdpd kai
OTO QUOIKO AVOOIOKO OoUOTNPA avaoTEAAOVTAG TNV wpihdavon Twv OevOPITIKWV
KUTTApWV Kal TNV €kkpion NG IL12 kal OTO €TTIKTNTO AVOOIOKO CUCTANO UE TNV
avaoToAn TG TTapaywyng IFN-y, IL-17 kai IL-21 (144, 145).

APKETEG MEAETEG £DeI1Cav Eévav uWnAO emITTOAAOPO EAAeIWNG Bitauivng D oe
aoBeveig pe IONE. lMoANoi TTapdyovteg cupBaAlAouv og autriv TRV EAAEIYN, Kal
Katrolol amrd auTtoug €ival KoIvoi OTov YEVIKO TTANBUOUO OTTwg XaunAr €kBeon
otov NAI0, aveTrapkng TTPOCANWN, avevepyoTnTa kKail AAAOI TTAPAYOVTEG TTOU
OXETICOVTAl PE QAEYMOVWOEIG VOOOUG, OTTWG EKTOMN TEAIKOU €IAEOU Kal XOUNAN
atmroppo®non AOyw TnG Aeypovwdoug egepyaaiag (145). H evepydTnTa TG vOOoOoU
EMTTAEKETQI €TTIONG ME XAPNAG etireda Pitapivng D oe aoBeveic ye EK kar NC
(146, 147). H éNAeiyn Bitapyivng D odnyei o peiwon aoBeotiou 01O TTAGOUQ,
deuTEPOTTOON UTTEPTTAPABUPEOEIBIOUO, O OTTOIOG DIEYEIPEI TNV OOTEOKAAOTOYEVEDH,
aQugavel TNV OOTIKA}  OTTOPPOPNON  ME  ATTOTEAECPO  OCTEOTIEVIA KAl
ooTeoTTOpwOon(145).
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Kartavop cwuaTikig ouvleong

O peiwpévog deikTng padag cwuarog (BMI) gival évag KaAd TEKUNPIWPEVOG
TTOPAYOVTOG KIVOUVOU Yid XOMNArQ OOTIKR TTUKvOTNTa Kal KaTtdyuata40. Ol
Azzopardi kal ouv. (148) avéAucav TOUG TTOPAYOVTEG KIVOUVOU YIa OOTEOTTOPWON
o€ 83 aobBeveig pe véoo Tou Crohn kal BpAkav pia onuavTikh oxéon avaueoa o€
BMI kai oOTIKr} TTUKVOTNTA.

IMOAAEG AANEG PEAETEG €TTIONG avayvwPIoAV Ia BETIKA OUOXETION avApeoa
o€ OOTIKN TTukvoTnTa kai BMI(130, 149, 150). O1 Atreja kai ouv. (151) emmiong
Bewpnoav 1o BMI éva onuavtiké tTapdyovra KivoUvou yid TPOTTOTTIoiNon TOu
OOTIKOU PETABOAICHOU Kal évav TPOTIO yIa va avayvwpPiCOUPE OOTEOTTOPWTIKOUG
a0Beveig TTou €xouv xabei atmo TIg TpExouoeg KateuBuvThpieg odnyies. Or Leslie
ka1 ouv(152) peAétnoav 388 aoBeveig pe IPNE kai Bprikav 011 peyaAutepo BApog,
UYog Kal PETPAOEIG CWHATIKAG OUVBEONG OUOXETIOTNKAV BETIKA PE TNV OCTIKN
TTUKVOTNTA O€ OAeG TIG €0Tieg MEAETNG. O AITTWwdNG Kal 0 pn AITTWdNG 10TOG
EMPAVIOE BETIKEG OUOXETIOEIG JE TNV OCTIKY TTUKVOTNTA O€ QUTHV TNV JEAETN, AAAG
0 un NITTWONG 10TOG EPPAVIOE TTOAU PEYQAUTEPN CUOXETION ATTO TOV AITTWdN 10TO
€I0IKA OTOV auyéva Tou 10Yiou.

To xaunA6 BMI gival TTapdyovtag KivOUvou Kai yia Ta KaTayuata, aAAG eav
n TTaXuoopKia €ival évag TTPOOTATEUTIKOG TTapAyovTag Oev gival oa@ég dIOTI N
TTaXUoapKia augavel Tov KivOUVO OPICHEVWY OOTEOTTOPWTIKWY KATAYUATWV(153).
O1 Johansson kai ouv.(154) avokoivwoav pia Tpdo@atn PETa-avaAuon Pe TV
ouox£TIoN KaTtayuartog kal BMI oTIg yuvaikeg kal KATEANEAV OTI UTTAPXEI MIA JIKPN
augnon oTov KivOuvVo OOTEOTTOPWTIKOU KATAYMATOG YE TNV augnon tou BMI petd
TNV TTpocapuoyn (adjustment) yia tnv oOTIKA TTUKVOTNTA. 'ETOI, N KATAVOWN
OWWATIKAG ouvBeong @aivetal va eival 1o onuavtiki amd 1o BMI otov 0oTIKO
METABOAIOUO.

H punxavik @6pTwaon Twy Juwv TTou dPOouV TTAVW OTO 00TO TTapAyouV éva
avaBoAIKO atroTEAEOUA, TTOU €XEl oav ATTOTEAEOPa TNV ooTeoyéveon (155, 156).
MoAAoi aoBeveig pe IONE éxouv peiwpévn puik pala Adyw SI0TPOPIKWY QITIWV,
€EVOG KABIOTIKOU TPOTTOU (WG 1N AOYW @QAPPOKEUTIKNAG aAywyng Kal auToi ol
TTOPAYOVTEG MTTOPEI v 0dNyAoOOouv Of HEIWMEVN OOTIK pAla TTou  €ival
OeUTEPOTTAONAG OTNV PEIWOT TOU PINXAVIKOU £PEBICUATOG OTOV OKEAETO(138).

Mia kavadikfy HeAETN avéAuoe Tnv OOTIKA HAZa (OOTIKA HETAAANIKA
IXVOOTOIXEiA) Kal puik pada ammo 65 aoBeveic ye véoo tou Crohn. H avdAuon
€0eI1Ee OTI MOVO n OuVvOAIKA N AITTWdN PAda OXETIOTNKE AVEEAPTNTA ME TNV
TTEPIEKTIKOTNTA TOU OCTOU O€ PETAAAIKA IXVOOTOIXEIQ OTNV OCQUIKN Woipd, KAl oTA
duo Ioxia kal ouvoAika(138). O1 Lee kai ouv.(157) €deigav €va TTAPOUOIO
aTTOTEAEOUA O€ pIa JEAETN KOOPTAG aTTO 61 aoBeveig ue vooo Tou Crohn. Ze authv
TNV MEAETN BpEOnke OTI TOOO N puik duvaun 600 Kal o pn AImmwdng 10TOG
EMPAVIOAV ONUAVTIK) OUCXETION ME ETIPEPOUG AANA Kal TNV OAIK-} OWHATIKNA
OOTIKI] TTUKVOTNTA, aAAd O pn AImmwdng 10T0G ATAV 0 MOVOG avecApTNTOG
TTPOYVWOTIKOG DEIKTNG TNG OCTIKNG TTUKVOTATAG TOU I0XioU META aTTd TTOAAQTTANG
TTaAIvOpopnong avaiuon (multiple regression analysis). O1 ev AOyw ouyypa@eic
KatéAngav o1 n dlatipnon f n augnon TG MJUIKAG MACOG UTTOPET va eTTNPEACEI
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BETIKA TNV OCTIKN TTUKVOTNTA KAl VO EUTTOdIOEI TNV QVATITUEN OOTEOTTEVIOG Kal
0OTEOTTOPWONG.

Eival o avti-TNFa évag rpooTaTeuTIKOG TTAPAYOVTAG YIO TRV OCTEOTTOPWON;

H auénuévn ouykévipwon TNFa ptmopei va Traigel évav poAo oOe€
TTPOBANUaTIKG 0OTIKO PeTaBOAIONO ot aoBeveic pe IODNE. O TNFa eival évag
ONMAVTIKOG TTApAYovVTaG OTNV adpavoTroinon TwV OOTEOKAAOTWY. ZUYKEKPIYEVA,
QUTA N KUTOKivn €TTAy€l TOV TTOAAATTAQCIQOPO TWV OCTEOKAQOTWY, QUEAVEl ThV
OOTEOKAQOTIKA OCTIKA] amroppd@non Kal TTPOCTATEUEl AUTA TA KUTTAPO EVAVTIA
OTnNV QaTOTITWOTN, YEYOVOG TIOU €uaioBNnTOTIOIEi TOUG OOTEORBAAOTEG KAl TRV
ouvBeon oortitn 10T0U(158). To infliximab (IFX) €ival éva povokAwVIKG avtiowua
TTou eP@avifel uwnAn ouyyévela kar €0IkOTNTa pe Tov TNFa. H avnt TNFa
Bepatreia gival onuavTikr) Bepartreia yia acBeveic pe IONE ereidr) TrpokaAei Upeon
NG vOoou, TTPOANWN TNG £6aPONG KAl PEIWON TwWV KOPTIKOEIdWY. MEPIKEG HEAETEG
€deigav 6@eAog TG xopnynong IFX otnv ootk TtukvotnTa  ([livakag 4).
EvrouTtoig, o akpifig unxaviouog dpdong autou Tou anti-TNF oTtov ooTikd
METaBOAIOUS eV gival OaPnG.

O1 Miheller kar ouv. (159) epeuvnoav Tig dpdoelg Tou IFX oTov OOTIKO
METABOAIONS PETPWVTAG BIOXNMIKEG TTAPANETPOUG OE 29 aobeveig Ye vOoo Tou
Crohn kai Bprikav 611 n IFX augdvel Ta eTiTeda ooTeOKAATIVNG (DEIKTNG OOTIKNG
ouvBeong) kar  peiwvel  Ta emireda  betaCross Laps  (d€ikTng  0OTIKNAG
ammoppoOPnong).

O1 Abreu kai ouv. (160) TTapartiipnoav augnuévn aAKaAIK uoeatacn oTo
0010 o€ 38 aoBeveig pe vooo Tou Crohn oToug otroioug xopnynbnke IFX xwpig
Kapia onuavtikl aAAayry otnv doon Tou N-teAotremmmidiou TUTTOU | KOAAQyOVO
(NTX-0¢iktng ooTikng armmoppdéenong). Or Franchimont kai ouv. (161) egéraocav
TNV aAAayr} 0TOUG BIOXNUIKOUG OEIKTEG TOU OOTIKOU PETARBOAIOCHOU PETA TNV TTPWTN
aywyn pe IFX og 71 aoBeveig. O1 ouyypa@eic autig TNG HEAETNG TTOPATAPNOAV HIa
OMAAOTTOINON TWV JEIKTWV PETA aTTO 8 £BdoUAdeg atrd TV xoprynon IFX pe pia
MEON aUENON TwV BEIKTWV OCTIKAG OUVBEONG TNG TALEWGS Tou 14-51% Kkai TTEPITTOU
10% peiwon oTnv ooTIKA atroppoenon. Mia avadpopikry YeAETN attd Tov Mauro
Kal ouv. (162) oe 15 aobBeveig pe NC trou Bepatreutnkav pe IFX, €0€1Ee pia
ONMAVTIK au¢non OTnV KATOVOMPI) OWMATIKAG OUVvBEONG Kal OTnV  OOTIKN
TTUKVOTNTA OTNV OTTOVOUAIKI) OTAAN 0€ OUYKPION ME TNV OUAda eAEyXOU.

To mAgovéKTNUa TNG xoprnynong pe IFX otnv ooTIKA TTUKVOTNTA QAVNKE
ETTiONG PE TN OUyXOPHynor Tou HE OIPWOPOVIKA, OTTWG ONUEIWONKE ATTO TOUG
Pazianas kai ouv. (163) o pia avadpouik PEAETN 61 aoBeveig pe véoo TOU
Crohn peAetnBnkav kar aoBeveic Tou EAaBav dipwopovikd pe IFX onueiwoav pia
ONMAVTIK) augnon oTnv OOCTIKA TIUKVOTNTA O€ OX€On ME TOUG QOBEveEIG TTOU
xpnoigotroinoav pévo dipwoPoVvika (6.7 %/xpovo vs 4.46/xpovo , P<0.05).

O pnxaviopog dpdong TnG IFX oTtov 00TIKO PETABOAIOUO Ogv gival KAAX
TEKUNPIWHPEVOG, OAAG Ta OQPEAN OTNV OOTIKA TTUKVOTATA PJTTOPOUV va pavouv PEoQ
atré TNV aAAQyr TwV OOTIKWV BIOXNMIKWY OEIKTWYV, TNV PeEiwon TnG Xprong MK kai
TNV évapén KAIVIKAG Kal EVOOOKOTTIKAG UPEONG TNG VOOOU.

To Adalimumab e¢ival éva avBpwtrivo povokAwviko 1gG1 avtiowpa 1Tou
gival €101k6 yia Tov avBpwtrivo TNF tTapdyovta. XpnoiyoTtroinénke €1miong otnv
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Bepatreia Twv IONE kai GAAwvV QAeypovwdwyv voowv, OTTWG N PEUMATOEIONG
apBpiTida kal N oTTovOuAapBPITIda(164). O1 peAéTeg £€0e1Eav OPEAN OTNV OCTIKN
TTUKVOTNTA O€ PEPIKOUG aoBeveic Tou éAaBav autry Tn Bepartreia. O1 Durnez kai
ouv.(165) peAétnoav 59 aoBeveig pe oTOVOUAOOPOPOTTABEI TTOU BEPATTEUTNKE UE
avTI-TNF(IFX, ADA 1 etarnecept) katd 1n didpkeia piag mrapakoAoudnong 6.5
ETWV Kal BpAKav pia au¢non oTnV OOTIKI TTUKVOTATA TNG Tagewg Tou 11.8% oTtnv
oTTovOUAIKr) OTAAN Kal 3.6% oTnv diatpoxavTrplo apBpwaon.

O1 Wijbrandts kai ouv.(166) die¢riyayav pia TTpooTITIK JEAETN 50 aoBevwv
ME peupaToEIdr apBpiTIda. H oOoTIKA TTUKVOTNTA OE€ OOQUIKI POipa OTTOVOUAIKNAG
OTAANG KAl auxEva Tou pnplaiou PEAETABNKE , TTpIv Kal 1 Xpdvo PETA aTTo TN
Beparreia pye ADA. Or1 ouyypageig dev TTaparipnoav onuavtikég aAAayég otnv
OOTIKI TTUKVOTNTA oTnVv OTTOVOUAIKA O0TAAN (0.3%) 4 oTov auxéva Tou pnpiaiou
(0.3%) kai katéAngav oto Ot n Bepatreia pe 10 aviiTNFa dev augdavel TNV OOTIKN
TTUKVOTNTA, OAAG UTTOPET VO OTAPATIOEI TNV OOTIKI ATTWAEIA.

Mia GAAn peAéTn amd Toug Krieckaert kar ouv. (167) ekTiynoav T10
atmoTéAEOUa TNG PAKPAG xopriynong ADA oTnv OOTIKA TTUKVOTNTA TNG OOQUIKNG
Moipag TNG OTTOVOUAIKNG OTAANG, TOU QUXEVOG TOU MNPIaiou O0TOU Kal GKPOG
XEIPOG aoBevwyv pe peuparoeidn apBpimida. ‘Eva ouvolo amd 184 aoBeveig
MEAETAONKAV, OTTOU N OOCTIKA TTUKVOTNTA OTNV OOQUIKI HOipa XX KAl QUXEVOG
pnplaiou TTapEPeve otaBepn 1 xpdvo PETA TNV BepaTTeia, EVW N OOTIKN TTUKVOTNTA
OoTa AQvw AKpa Pelwdnke onuavtika katd 1.41%. H péon aAAayry oTnv OOTIKN
TukvoTnTa/xpovid ntav -0.58% kair 0.07% yia 10 10Xi0 KAl TNV 0OQUIKA Woipa,
QVTIOTOIXQ, META ATTO pIa pEon TTEPiodo 4 €Twv (CUVOAIKA TO P TOU I10YioU ITav
<0.0001 kar Tng omovduAikAg othAng 0.67). O1 ocuyypageic Bewpnoav OTI Ol
aANay£G OTNV OCTIKI TTUKVOTNTA OUCXETIOTNKAV WE TNV EVEPYOTNTA TNG VOOOU.
EvrouToig, dev uttdpyouv TpEXovTa dedoUEVA DNUOCIEUNEVA TTOU VA £EETACOUV TNV
emidpaon Tou ADA oTov 00TIKO peTaBoAoud o€ aoBeveig pe IPNE. Agv uttdpxouv
etTiong dedopuéva ouTe yia To certolizumab pegol.

Mivakag 4. MeAéteg yia Tnv eTTidpacn Tou anti-TNFa mmapdyovra otnv ooTeotépwon o€
aoBeveig pe IONE.

BiIBA. avagopd | Zxedlaouog ApiBudég 2KOTTOG MEAETNG AtroteAéoparta
MEAETNG aoBevwv
Miheller Kal | MpooTITIKN 29 aoBeveig | KaBopliopdg To IFX BeATiwvel
ouv. (159) pe NC opdong IFX oTo | TOV 00TIKO
0016 0¢ aoBeveic | yeTaBoAioud o€
pe NC NC avegaptnta
artro NV
eEvepyoTnNTa NG
vOOoou.
Abreu kai ouv. | lMpoOTITIKNA 38 aoBeveig | Na  exkmiunBei  n | Aywyp pe IFX
(160) pe NC ikavotnta Tou IFX | oxetiotTnke  pe
va auénoer TNV | ao¢non OEIKTWV
OOTIKA ouvBeon | ooTIKOU
MEOW METPNONG | METABOAIGHOU
OEIKTWV o€
evepyoUus aoBeveig

bt




pe NC

Franchimont MpooTITIKNA 71 aoBeveig | Na  ekmiynBei  n | To IFX BeAtiwvel
Kal ouv. (161) pe NC, 68 YM | aAAayn OTOUG | TOUG
O€iKTEC 00TIKOU | BloXnMikoUug

METABOAIOUOU HETA | OEIKTEGC OOTIKOU
TN Bepartreia ye IFX | yetafoAiouol
yia evepyoug
aoBeveig pe NC.

Mauro kai cuv. | Avadpouikn 15 aoBeveic | Na  ekmiunBei  n | Aywynp pe IFX

(162) pe NC,30 YM | dpdon 1n¢ IFX | ouvdudoTnKe ME
otTnv 00TIKA MAala | onuavTikn
otnv OMZ%. augnon aTnv
OOTIKA

TTUKVOTNTA (o]
aoBeveig pe NC

Pazianas «kai | AvOdpOMIKr) 61 aoBeveig | Na ekmiynBei n | To IFX  é€xel

ouv. (163) pe NC opdon TNG | GUVEPYIK
Xopnynong IFX | dpdon pe 1O
oTtnv 0O0TIKA | DIPWOPOVIKA Kal
TTUKVOTNTA O€ | TTPOKAAEi
aoBeveig pe NC. ETITTAEOV
auénon oTnv
OOTIKA

TTUKVOTNTA o€
aoBeveig pe NC.

Xeipoupyeio kal ooTeoTOpwon oe acBeveig pe IPNE

[MPpwKTOKOAEKTOMN ME €IAE0-0pBIKN avaoTopwon (IPAA) eival n eméupaon
EKAOYNAG yIO TNV OepaTreia TwV TTEPICOOTEPWY QOBEVWV HPE AVOEKTIKA €AKWON
KOAITIOO, €AKWON KOAIMIda pe OuOoTTAaCia KAl  OIKOYEVHG  adevwuaTwodn
TToAuTrodiaon(168, 169). MepikEg peAETEG €0€IEav pIa AUENOn OTNV OOTIKN
TTUKVOTNTA PETA ATTO OAIKN) KOAEKTOMN pE IPAA(165). Autd TO XEIpoupyEio PTTOPEI
va BeATiwoel TNV 0OTIKA TTUKVOTNTa O aobBeveic pe EK, mBavotara Adyw
OIAKOTING TWV KOPTIKOOTEPOEIdWY BEATIWON TNG KATAOTACONG BpEWNG KAl PHEIWMEVN
TTOPAYWYI KUTOKIVWV ATTO TO QAEYNOVWOEG KOAOV(164, 165).

EvrouToig, dev cival ca@ég €av n OAIKI) KOAEKTOUR PE pouch oTov €IAEO
TTAPEXEI TTAEOVEKTAMATA i dnUIoUPYEi TTPOBAANATA OTNV OOTIKA TTUKVOTATA. Z€ MIA
MEAETN pe 327 aoBeveig pe EK 1Tou uttoBAROnKe o€ Xelpoupyeio, 32% eixav
XOUNAR OOTIKI TTUKVOTATA 4 XPOVIO UETA TO XEIPOUPYEIO, TO OTTOI0 OEixXVvel OTI N
OOTIKI ATTWAEIQ OUVEXICEI HETA TNV KOAEKTOUN(164).

MBavoi TTapdyovTeg KIVOUVOU Kal PNXAVIOPOi OCTIKAG QATTWAEIQG €XOUV
karaypa@ei. O oxnUaTiopog pouch otov €IAe6 aAAGCEl TV avaTopia Kal TNV
AgIToupyia TOU AETTTOU €VTEPOU MPEIWVOVTAG TNV ATTOPPOPNCN XOAIKWY OAATWY,
TTOU OUVEIOQEPEI OTNV MEIWPEVN atmoppdenon Tng Pitauyivng D. H otdon Ttwv
KOTTpAvwyv oTov €IAed oe aoBeveic pe EK pe IPAA trpodyel Tnv PIKPORIOKN
UTTEPAVATTTUEN, TTOU TTPOKAAEI ATTOOUVOEDT TwV XOMKWY aAATWV Kal odnyei otnv
duoatroppopnon Tng Pirapivng D. 'Evag GAAog punxaviopdg gival n gAeyuovr) Tou
pouch oToV €IAE), TTOU QUEAVEI TA ETTITTEOA PAEYNOVWOWY KUTOKIVWY, OTTWG N IL-
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1,IL-6 ka1 TNFa kai digyeipel TNV 0O0TEOKAACTIKA dpacTnEIOTNTA , TTPOAYOVTAG TNV
ooTIKA atmwAela(165).

O1 Navaneethan kai ouv. (170) Bprkav €TTioNG PEIWMPEVN OOTIKA TTUKVOTATA
o€ aoBeveig pe EK 110U UTTOBARBNKAV O€ OAIKY) TTPWKTOKOAEKTOUN KAl pouch oTov
€INed, o€ ouykpion PE TNV opada eAéyxou. (31.1% vs 15.1%, P<0.001). Bprkav
€TTiong OTI N OCTIKA TTUKVOTNTA NATAV NN MEIWPEVN TIPIV TO XElpoupyeio oe 13
aoBeveig kal 7 (53,8%) ammd autoug Toug acbeveig eupdvicav pia augnon otnv
OOTIKI TTUKVOTNTA HPETA TO XeElpoupyeio. MepIKEG UENETEG £DeIgav OTI MIA UYWNAN
ouxvoTNTa KATayhaTwy o aoBeveig e IPAA, Kupavonke PeTagu 7%-15%(164),
(170) .

O1 aoBeveig pe IONE, €dikd autoi pe véoo tou Crohn Bpiokovralr o€
augnuévo Kivduvo Xelpoupyeiou Baciopévo oTnv dIGPKEIA Kal TV ooBapoTnTa TnG
vooou. To 0 KoIvo Xelpoupyeio yia aoBeveig ye NC trepiAapBavel agaipeon Tou
TENIKOU €IA€OU, YEYOVOG TIOU OUOCXETIOTNKE HE EANAelwn Tng Pirapivng D kai
ETTAKOAOUBO deuTeEPOTTOO UTTEPTTAPABOUPEOEIDIONO, TTOU TIPOAYEl TNV OOTIKA
aTTWAEI0. H CUOXETION WOTOCO QUTWY TWV TTAPAYOVTWY HPE TNV OOTEOTTOPWON O€
aoBeveic ue NC dev gival KaAd Tekunplwpévn(132).

O1 Gupta kai ouv. (171) avéluoav 126 acBeveig pe atopia kal 95% autwv
gixav NC kal elAeooTopia. AuTh n PEAETN €TTiong €0€1EE MIa uwnAl ouxvotnTa
KataypaTwy (9.5%) o€ aobeveig pe NC peTad tnv oTopia, gE uWnAd TTOO00TA O€
aoBeveig pe xaunAni ootk TukvoTnTa. O1 aoBeveic pe IPNE 1mou €xouv oTopia
KAl XOQUNAr} OOTIKA TTUKVOTNTA €P@Avicav €1Tiong Kal XaunAd BMI. Ta karaypara
nTav emmiong 5 @opég o ouxvda oe aoBeveic ye IONE kai otopia pe xaunAn
OOTIKA TTUKvOTNTA. AUTA N Katnyopia acBevwyv Ba TTpétrel va TTapakoAouBnBei
TIPOOEKTIKA €I0IKA O€ Q0BEVEIG NE TTAOPAYOVTEG KIVOUVOU, OTTwG XaunAo BMI kai
IOTOPIKO TTPONYOUNEVWY KATAYUATWV.

IONE ka1 Kivduvog 00TIKOU KATAYHATOG

H ooTteommépwon kal n OOTIKA ammwAEIa €ival KAIVIKA CIWTINAEG OTNV
aTTOUCIia KATAYMOTOG, AAG N TTapoudia Toug €ival évag OnUAvTiKOG TTapayovTag
KIVOUVOU TTOU TTPOJIABETEI TNV EUPAVION W TPAUPATIKOU KATAYHATOG, €10IKA OTO
I0Xio, OTTOVOUAIK} OTAAN Kal oTov Aamw Ppaxiova. Ta kardyuora 1oxiou
oxeTiCovTal e onuavTikr BvnoiudtnTa kal Bvnrotnta. To 16-23% Twv Yuvaikwv
Kal 70 28-51% Twv avdpwv Ba meBdvouv oe €vav Xpovo PETA aTTd TO KATAYHO
1oxiou ka1 50% Ba €xer péviun amwAegia KivnTIKOTNTAG (172, 173).01 IONE £X0UV
avayvwpioBei oav TTapdyovrag KivOUvou yia Tnv avamTuén kartaypatog. Ol
Bernstein kai ocuv. Bprikav o611 acBeveic pe IONE eixav 40% peyaAuTtepn
mOAVOTNTA VA £XOUV PEYIOTO OOTEOTTOPWTIKO KATAYMA (10Xi0, OTTOVOUAIKY OTHAN,
Kap1rog) armrd tnv opdda eAéyxou, Xwpig dlapopés oe aobeveic ye NC kar EK
(104). Napdpoia suprjpaTta €xouv avapepBei kal o AAAeG peAETeg (105), (106).
AvTiBeta, o1 Vestergaard kal ouv. BpAkKe pia augnuévn mmoavoTnTa KATAYUATOG
MOVO O€ PETEPPNVOTTAUOIAKES yuvaikeg pe NC, ox1 opwg kal og EK, evw pakpd
xopriynon K oxetioTnke pe peyoAuTtepn mMOAvVOTATA KATAYMOTOG. AVTiOETO OI
Loftus kai ouv. oTnv peAETN TOug Oev PBpAKAV ONUAVTIKEG OlIOPOPEG OTNV
ouxvoTNTa KOTAYMATWY, OUVOAIKA OAAG Kal Ta OXETICOPEVA HPE OOTEOTTOPWON,
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avapeoa ot aoBeveic pe IONE kai opddag eAéyyxou petd amd 20 xpovia
TTapakoAoubnong (174, 175).

EvrouToig, cival onuavTikG va ava@epBei 0TI n TeAeuTaia NEAETN €ixe Eva OXETIKA
MIKPO deiypa acBevwyv Kal £T01 TTIBAVOV va €€l UTTOEKTIUNOET Yia augnon Tng Tagng
Tou 30-60% oTnVv mMBavoTNTa TTPOKANONG KATAYUOTOG.

ATTO autég TIG MEAETEG, Oev gival OOQEG av N augnuévn TBavoTnTa
KATAYMOTOG OXETICeTal pe T Oladikaoia Tng vOoou €COPIOUOU 1 OQEileTal O€
OIaQOPEG OTNV CUUTTEPIPOPA TNG vOOOU, OTA IDIAITEPA YVWPIOUATA TOU KABE
a0Bevoug ) OTNV QAPPOKEUTIKI] Qywyr TToU O KaBEévag AAuPBAvel TNV XPOVIKN
TEPIOdO TNG MEAETNG. ZTNV MOVODIKN €pyaoia oTnv oTroia ATav duvartov va
eAeyxOoUV n OOTIKA TTUKVOTNTA OTTWG ETTIONG KAl GAAOI TTAPAYOVTEG KIVOUVOU yia
Katayua, ol IONE oxertioTnkav pe pia alvénon x2 oTtov Kivouvo avdaTmTuéng
KataypaTog 1oxiou (102). ECaitiag xapunAng ouxvotntag atrd Katdyuata 10xiou o€
QUTAV TNV MEAETN, Wi TBavr) dla@opd OTov KivOUVO KATAYMOTOG avAPECd O€
aoBeveic pe NC kai EK dev ptropei va kaBopioBei. Etriong, auth n PeAETN
TTEPIOPIOTNKE 0€ auTd Ta aTtoua pe IONE TTou TTapatréu@dnkav €1dIKa yia EAeyxo
OOTIKING TIUKVOTNTAG OUVETTWG UTIAPXE KATTOla £VOEIEN Yia €AEyXo Kal apa
MEYOAUTEPN TBAVOTNTA YIO OOTEOTTOPWON KAl KATAYYA O OUYKPION ME TOUG
aoBeveig Tou dev utToBANBNKav o DEXA. EmiTTAéov, TTapadOCIaKoi TTAOPAYOVTEG
KIvOUvVOU Yyia KATtayua, ouptrepiAapBavouévou nAikiag, @uAou, BMI, rponyoupuevo
IOTOPIKO KATAYMATOG, ANWn KOPTIKOEIdOWY , KATIVIOPO KAl MEIWMPEVN OCTIKN
TTUKVOTNTA, QAiVETAI VA €ival Ol BACIKOI TTAPAYOVTEG TTOU KABOPICOUV TNV OUVOAIK)
mOAVOTNTA KATAYUATOG OXETICOUEVOU E OOTEOTTOPWOT .

ZUVOAIKG, TTapoAo trou or aoBeveic pe IONE ptropei va Bpiokovralr o€
QUENUEVO KivOUVO KATAYHATOG, @aiveTal TEAIKA OTI N TEAIKI) ouxvOoTnTa EPPavICETal
avaAoyika xapnAn Kai gival TToAU mlavo va gival JeyaAuTepn o€ GTOPA TTOU £XOUV
Kal GAAOUG TTPOdIABECIKOUG TTOPAYOVTEG ) AKOPN KOl O€ QUTOUG TTOU €XOUV
ooBapr) véoo. ‘ETol, 0 KivOUvOog KATAYUATOG OEV €ival atrapaiTnTa aQugnuévVog o€
OAa Ta atoupa e IONE, kai n ammégaon 1Toio1 acBeveic Ba uttoBANBoUV og EAeyxo
yla ooTeoTTOpwaon Ba TTPETTEl va BACIOTEN OTNV TTAPOUCia KAIVIKWY TTapayovTwyv
KIvOUvou. XapakTnpIoTIKA €ival N JeAETN Tou Stockbrugger kai ouv. (176) étTou 10
50% Twv acBevwv pe vooo Tou Crohn egixav @uololoyikd t score oTav
dIaTTIOTWONKE KATAYHA OTNV OTTOVOUAIKN) OTAAN PE ATTAR] aKTIVOYpagia.
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H oUvdeon METASU 00TOU Kal AITTWOOUG I0TOU O0TNV PAgyHovwdn
VOO0 TOU EVTEPOU.

H opoidoTtaon Tou OKEAETOU gival PIa AETTTETTIAETTTN dIEpyaoia TTou eTNPEACETAI
Kal ouvToviCetal ammo €va TAABoG Trapayoviwy, o€ aoBeveig pe 10101TTaON
@Aeypovwdn véoo Tou eviépou (IPNE). Mponyouueveg PEAETEG €xouv Ocitel OTI
€vag ONPAVTIKOG ETTITTOAACUOG TNG OOTEOTTEVIAG KAl TNG OOTEOTTOPWONG KUPAIVETAI
oe emiteda Tou 40-50% ka1 15% avrioToixa yia aoBeveic pe IONE (177, 178)
yeyovog TTou atraiTei evOeAeX €pguva 6oov agopd Tnv TTaBogualoloyia XaunAng
OOTIKNG TTUKVOTNTOG O€ autoug Toug aoBeveig. O TTaBOAOYIKOG PNXAVIOPOG TNG
ooTIKAG ammwAegiag o€ [IONE eivar pepikd pdévo  katavontdg  Kal - gival
TTOAUTTOPAYOVTIKNG aITIOAoyiag TTou TreEPIAAUPBAvel TRV nAKia, To KATTIVIOUA, TN
XPron KopTikoeIdwy, utroBpeyia, EAAeiyn Birapivng D kol aoBeoTiou KaBwg Kal
ENeyn  kivnrotroinong  (117).  Ztoixeia atmrd  peAéteg otnv  BiBAloypagia
ATTOOEIKVUOUV OTI N XPOvIa QAeyuovr) dIauéoou TNG TTAPOUCiag QAEYHOVWIWV
dlapecoAapnTwy OTTwG yia tTrapddeiypa o TNF a, n IL-1 kai n IL-6 1aider évav
KaBopIoTIKO pdAo oTnv TTabo@ualoloyia Tng ooTeoropwong (117),(164-166).

O akpoywviaiog AiBog TNG OKEAETIKAG OPOIOOTAONG €ival N AVOKATAOKEUN
Tou ooTou (bone remodeling) TTou TrepIAaPBAveEl 2 TAUTOXPOVES OIEPYATIES
2xnuatiopd Kal arroppoenaon Tou ootou (bone resorption and formation). Xtnv
atmoppOPNON TOU OO0TOU TA KUTTAPO TTOU AEyovTal OOTEOKAGOTEG OIAOTTOUV TOV
00TITN 10TO, aTTeEAeUBEPWVOUY AOBECTIO KAl GAAA PIKPOOTOIXEIA OTAV QIPATIKI pon
0dNYyWVTaG O€ PEIWON TNG OOTIKNG TTUKVOTNTAG (Bone mineral density). ATTé tnv
GAAN TTAEUPA, KUTTOPA TTOU AéyovTal 00TEOBAACTEG TOTTOBETOUV pia Ivwwdn oTIBAda
TToU AEyeTal KOAAQYOVO TTOU EVOWMOTWVETAI 0TNV BepéAla ouaia Kal odnyei oTov
OXNUATIONO OOTEOKUTTAPWY. ACBEOTIO Kal PETAAAIKA IXVOOTOIXEia ammd TO aipa
emKAbovTal oTnv idla BepéNia ouoia, TTPOKAAWVTAG £TO1 AUENON TNG OOTIKNG
TTUKVOTNTAG. AUTH N 1I00PPOTTIO OTNV OKEAETIKA opoIdoTACN PTTOPEI va dlaTapaxOei
€iTe AOYW MEIWPEVNG EVEPYOTNTOG TWV OOTEORAAOCTWY KAl CUVETTWG MEIWHEVNG
ouvBeong oaTiTn 10TOU €iTe Adyw augnuEvng evepyodTNTAG TWV OOTEOKAQOTWY ME
arroTéAeopa augnuévn ooTikh atroppoenon (179),(180). H trapoucia Aimmwdoug
IOTOU pEOA OTOV PUEAS Twv OO0TWV €xel TTpdoPata Ppedei OTI €TTnPedalel Tnv
d1apoPOTToINON TWV 00TEOBAACTWY KABWG Kal TRV AEITOUPYia TOUG OTTWG ETTIONG
KAl TNV EVEPYOTNTA TWV 00TEOKAQOTWYV (181).

YTrapxouv 1oxupég evdeicelc otnv BiBAIoypagia O11 T0 augnuévo BMI
MTTOPEI va €XEl Evav TTPOCTATEUTIKO POAO OTNV OOTEOTTOPWON KAl Wi avacTpo®n
OX€0N ME TA OOTIKA Kataypata (182), KAt Tou utTTodNAWVEI TOV KEVTPIKO POAO TNG
TTAXUOAPKIOG OTAV OOTIKA TTUKVOTNTA. Eival AOyIKO va TTpOKUWYEI OAV CUPTTEPACHA
OTI TTAPAYOVTEG TTOU TTPOEPXOVTal aTTd TO AITTwdn o010 oTTwg o IGF-1 | IGF-2,
veupoTreTtTidlo Y, TGF-B1, IL-6, TNFa, PPAR)-y kabwg Kal MNITTOKUTTOPOKIVEG UE
OPMOVIKOU XapakTipa Opdoelg kabopifouv o€ PeEYAAO TTOOOOTO TNV OXEON
avapeoa oto AiITTwdn 10TO KAl 0Tov 00TiTh 10T0. ‘Evag GAAOG TTaBOYEVETIKOG
MNXAVIOPOG TTOU OUVOEEI TOUG OUO I0TOUG Eival TO KOIVO YEVETIKO TOUG UTTORaBPO
TTOU TTEPIAANPBAVEI 6 VOUKAEOTIOIKOUG TTOAUPOP@PIoUOUG (183).
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"OTav o AITTwdNg 10T6G CUVAVTNOE TNV OCTIKH TTUKVOTRTA"

To 1992, o1 Beresfold kai ouv. (184) otnv KaivoTéPo epyacia Toug uTrhpgav
Ol TTPWTOI TTOU avakdAuwav OTI Ta TTOAUdUVOUA MECEYXUMATIKA oOTeAEXIaia
KUTTapa (mesenchymal stem cells-MSC) 1mou 1rpoépxovtal eppuoAoyikd armd 1o
MECOOEPPO PTTOPOUV va 0dNYROOUV OTNV TTAPAYwWYr KUTTAPWY PECEYXUMATIKAG
TTPOEAEUONG OTTWG TA AITTOKUTTOPA, XOVOPOKUTTOPA, OOTEORAAOTEG. H Koiv
EUPBPUOAOYIKN TTPOEAEUCN TWV MECEYXUMATIKWY KOl VEUPIKWY KUTTAPWY MTTOPEI
g€toxa va €gnynoer 10 UWPnAS emmiredo TTAACTIKOTNTAG TWV TTOAUBUVAUWYV
MECEYXUMATIKWYV KUTTApwV (MSC).

Méxpl  TTPOOQATWG, Ta AITTOKUTTAPA  dlakpivovTav oOe 2  [POOCIKEG
KATNYOPIEG, TO KAPE Kal Ta AeUKA AITTOKUTTaPA. Ta Ka@é AITToKUTTapa Bewpouvtav
n kupia TNyl Bepuoyéveong oTa ONAAOTIKG,  wg ATTavinon augnuévng
TTPOoANWNG AImdiwv  TTAoucIa Ot  Beppideg. H  diadikaoia autr)  AéyeTal
Bepuoyéveon Trpooapuoynig (adaptive thermogenesis) kal arroTeAei Tov KUpPIO
Aoyo diaxuong tnG BepudtnTag (185). O Aeukdg AITTwdNg 10TOG (white adipose
tissue-WAT) e1ri pakpov BewpriBnke OTI ATTOBNKEUEI EVEPYEIA KOl TTPOOTATEUE
MNXAVIKA Ta €0WTEPIKA Opyava Tou avBpwrTrou. Ev TouTtoig, auth n évvoia €xel
aAAGgel Kal 0 AITTwdNG 10TOG BEWPEITAl WG £VAG DUVANIKOG KAl ECAIPETIKA EVEPYOS
I0TOG O OTT0I0G Eival opuovoTTapaywyog (186).

Mia TpiTn Katnyopia AITTOKUTTApwWYV gival Ta P1Ted (beige) AimrokuTTapa ,
TTOU atroTeAOUV Ka@Eé ANITTOKUTTOPO €vIOG Twv Asukwv (185) (187). Autq n
KATNyopia AITTOKUTTAPWY MPTTOPEl va  dnuioupynBei Kupiwg atmd  Beppoyevi
epeBiopara , diaira uwnAng BepuIBIKAG agiag, B - atmokAEIOTEG Kal avTIdIaRNTIKA
@appoka  (BelaloMdIvedioveg).  loToAOyIKA, aQuTd Ta  AITTOKUTTOPA  QEPOUV
XAPOKTNPEIOTIKG  AiIrTooTayovidla  péoa o€ Aeukd  AITTOKUTTOPO KAl Ol
TTaBoAoyoavaTopol TTEPIYPAPOUV TNV EIKOVA WG "edBATITION AgukoU AITTWOOUG
I0TOU OTO Ka®é xpwua" (188). Eivar cagég ot mrepairépw Olepelvnon OTOUG
TTOPAYOVTEG TTOU ETTNPEACOUV TNV dIAPOPOTIOINCN TWV AEUKWY, KAPE KAl PTTEC
NITTOKUTTAPWYV €ival avaykaia TTPOKEINEVOU va EXOUME PIa TTIO TTARPN €IKOVA TTOU
Ba puTTopouce duvNTIKA VA 0dNYNOEl O€ VEEG BEPATTEUTIKEG TTPOOEYYIOEIG.

Katd tnv dIdpKeIa TwV TEAEUTAIWY ETWV, OUVEXWS ABPOICOUEVEG EVOEILEIQ
utToONAWVOUV pia  ap@idpoun oxéon HETAEU  AITTWOOUG KAl OCTITH 10TOU.
2UYKEKPIYEVA, augnuéVog BEiKTNG owpatikou Bapoug BMI éxel ocuoxemioBei pe
upnAn ootk Tukvotnta (BMD) otov yevikd T1AnBuopd (182),(189),(190).
EmmpdoBeTa, aAAayEéG oTnV OOTIKN TTUKVOTNTA £XOUV  BETIKA) OUOXETION PE TOV
pubud aAayng oto AiImmwdn 1016 , dNAadr autoi oI aoBevei¢ TTOu XAvouv yia
oTTo100TTOTE AGYO YPryopa OCTITH 10TO QAiVETAlI VA £XOUV ONUAVTIKA PEIWHPEVO
NITTWAN 10TO €V OUYKPIOEI PJE TOUG QOBEVEIG TTOU XAVOUV OCTITN I0TO TTIO0 apyd
(191), (192).

Omwg  avoeépbnke  TTapatmavw, O00TeOBAAOTEG KAl AITTOKUTTAPQ
doipdlovTal éva Kolve TTOAUdUVAUO TTPOYOVO, TO TTOAUDBUVAUO HECEYXUMATIKO
KUTTApO (€IKOVA 14).
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Eikéva 13. H icoppoTTnuévn diagopoTroinan Twv AITTOKUTTAPWY Kal TwWV 00TEORBAACTWV.
>uvTtopevoelg: MSC: MoAudUvapa oTteAexiaia kUTTapa, FFA: EAeUBepa AiTrapd o&éa,
PGJ2: MpoaotayAhavdivn J2, GC:NAukokopTikoeidr), BAT: Kagé Airrwdng 1016g, BMP:
Mop@oyeveTiki TTpwTeivn ooTou, IGF-1:AuénTikdg TapdyovTtag pe dpdaon IVOOUAivng,
WNT : WNT povotrdm onuatodotnong, mpwreiveg C/EBP a,b. CCAAT (cytidine-cytidine-
adenosine-thymidine): MNpwTeiveg TTou gvioxUouv TNV ouvOECIYOTNTA TWV TTPWTEIVWV
(enhancer binding proteins), RUNX-2: RUN - oxeTI{OEVOG TTAPAYOVTAG JETAYPAPNG 2.

[MnynA: Avagopd(193)]

EvrouToig, o1 00TeOKAAOTEG €ival TTOAUTTUpNVa KUTTapa utrelBuva yia Tnv
OOTIKA atToppO®NON KAl TTPOEPXOVTAl OTTO TTPOYOVIKA AIJOTTOINTIKA KUTTAPO
Mueloeldoug  TTpoEAeuong. OoTeoBAACTEG, OOTEOKAAOTEG KAl OCTEOKUTTOPA
oXNMOTICOUV PIKPOOKOTTIKEG POCIKEG TTOAUKUTTAPIKEG PMOVADEG, Ol OTTOIEG MOCi ME
TO TPIXOEIOIKO OIKTUO TTOU €ival UTTEUBUVO yia TNV QINATWON TwV KUTTAPWV,
OuvOETOUV pIa AsITOUPYIKy OO TTou ovouddetar "dour) avaouvbsong ooTtou”
(bone remodeling structure), pge T 0O0TEOKUTTAPA VA OPOUV WG Ol KUPIOI
OUVTOVIOTEG OCTIKNG aTTOpPOPNOoNG Kal emavacuvieong (194). Ao Tnv oTIyPn
TTOU 1 100PPOTTIA METAEU OOTEOBAAOTWY, OOCTEOKAACTWYV KOl  AITTOKUTTAPWYV
dlatapaxOei, kar n amoddunon OCTITn 10TOU ETTIKPATEI TNG OOTEOYEVEONG,
OOTEOTTEVIA KAl OOTEOTTOPWOTN UTTOPEI VO TTPOKANBEI.

H puBuion ooteoyéveong kal  Aimoyéveong atmd  T1a  TToAuduvapua
MECEYXUMOTIKA KUTTAPA, VIVETAI WECW TTOAAATTIAWY PUBUIOTIKWY KUKAWMNATWY.
2UykekpipEva, H evepyotroinon tou STAT-3 diapéoou g IL-6 €ivar onuavTiki
otnv diagopoTroinan Twv ooteoBAacTwy (195). H 006¢ TRANCE RANK TRAF6
gival avaykaia yia Tnv dlagopoTroinon Twv ooTeokAaoTwy (196), evw o1 TGFb kai
KATTOIEG POPQOTIOINTIKEG TTPWTEIVEG pubpifouv Tnv avadiaudépPwon Tou ooTou
(bone remodeling) (197). Ocov agopd Tov poAo Twv TGF-b pe 1I¢ 3 100uEpPEig
Mop@ég Tou (B1,82 kai B3) €xel atmodexBei o1t n TGF- B1 peiwvel TRV wpipgavon
TOU KOAAQYOVOU Kal TNV OUYKEVTPWON TwV METAANIKWY IXVOOTOIXEIWV OTNV
@Aoiwdn poipa Tou ooTou in vivo(198). H TGF-B1 digyeipel emiong TNV evatmobeon
NG BePéNIag ouaiag kal Tov TTOAAaTTAaCIaoud Twv ooTeoBAacTwy in vitro(198).H
TGF -B2 peiwvel 1o YéyeBog Tou 00TOU OCOV APOPA TO TTPOCWTTIKO | OTTAAXVIKO
Kpavio KaBwg Kal hJop@oyevvnTIKA TTPORAAUATA OTNV AVATITUEN Twv AKPWV in
vivo(199). AtrdAsiyn d¢ tou TGF-B3 yovidiou TTpOKaAEi pia avwuaAia TTou gival
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yvwoTt) oav AukéoTtopa (clef palate) (200). EmmrpooBeta, evdoyeveic TGF-
evepyoTtrolouv TIG avaoTaATikEg SMAD ol oTroieg €ival TTapAayovTeg UETAYPAPnS
TToU OIEYEIPOUV TNV TTAPAYWYN TNG €UPUTEPNG OIKOYEVEIaG eCwKuTTApIou TGF-.
O1 R ka1 Co SMAD o0dnyouv oTnv avaoToAr} TOU OfuaTtog atmmd JopPOYEVVNTIKEG
TTPWTEIVEG KOBWGS Kal oTnV avaoToAr TG wpipavong Twv ooTeoBAacTwv(201)
(202).

Mia akoun onuavtiky 0d6¢ eivar n Wnt/catenin 1mou eutTAékeTQl OTNV
euPBpuoyéveon Twv TTOAUOUVAPWY OTEAEXIAIWY KUTTApwY, oTtnv oTtroia Whnt
TTPWTEIiVEG ouvdéovTal o€ PIa AiTToTTpwrTeivn Lrp5 A 6 TTpokaAwvTag avaoToAR Tng
GSK3 (glycogen synthase kinase 3) odnywvrag o€ @QwOQOPUAiWON TNG
kartevivng(203). H karevivn ouvdEeTal oto popio E-cadherin, pia diapsppBpavikn
TPWTEIVN. Zuykekpipyéva, n E-cadherin ouvdéeTal OTOV KUTTAPOOKEAETO TnG
OKTiVNG MEOW TNG O Kal B KATEVIVNG ONUIOUPYWVTOG TTOAIKOTNTA MPETALU TWV
KUTTAPWY KAl TTPOKAAWVTAG  KUTTAPIKEG  AAANAETTIOPAOCEIG, yeyovog  TTou
avadelkvuel TNV ouppetoxn TnG E cadherin otnv  dnuioupyia KUTTOPIKWV
OuvOEOEWY KAl TRV OUMBOA} TG OTnv  diatipnon TnG  €mMONAIOKNAG
akepaldTnNTag(204). EmimmAéov, 10 oupttAeypa E cadherin-katevivn €ivalr €va
ONMAVTIKO OTOIXEIO yia TNV dIATAPNON TNG APXITEKTOVIKAG OOUNRG €VOG UYEIOUG
I0TOU. To povoTtrdar tng Wnt atreAeuBepwvel B-kaTevivn diapéoou TnNG atmrodounong
Tou oupTTAOKOoU AXIN/GSK3B. Au¢non Twv emmmédwyv TNG B-KaTtevivng €xel oav
ATTOTEAEOUA TNV EVEPYOTTOINON TNG METAYPAPNG YOVIQIWV OTOXWV dIATNPWVTAG TA
TIPOYOVIKA/OTEAEXIQIQ KUTTOpPA Kal ETTAYOVTAG TOV KUTTAPIKO
TTOAQTTAQCIa0NO(205). 2¢ eTmiTTedOo 00TOU, TO OPA ATTO TO PMOVOTTATI TNG wnt/fB
Katevivng  emmayetal o€ Onuioupyia  ooTeoBAaOTwy,  TTPOAyovTaG  £TOI
dlagpopoTroinon ooTeoBAAOTWY KAl avaoTEAAOVTOG TNV dIA@QOPOTIoiNcn  Twv
NTTOKUTTAPWY.  ZUYKEKPIMEVA, N [B-KOTEvivp  TIPOAyEl TNV €KKPION
OOTEOTTPWTEYEPIVNG (osteoprotegerin), avaoTENovVTag €101 nv
OOTEOKAQOTOYEVEDH. Z€ IO TTIO AETTTOPEPT) AQVAAUGH N OOTEOTTPWTEYEPIVN dpa WG
utrodox£ag -"d00Awpa" , avaoTéAAovTag €10l TNV ouvdeon Tng TTpwTeivng RANKL
OTOV QVTIOTOIXO UTTO00XEA TNG OTOUG OOTEOKAAOTEG, TTpoAauBdvovrag Tnv
OOTEOKAQOTOYEVEDN KAl TV ATTOPPOPNOT Tou 00TOU(206).

To PPAR-y emiong avatmapiotd €va TOAU  onuavTIKO  JOVOTIATI
METAYPO®NG, pubuiCoviag Tnv dIAQOoPOTIoiNCN TOu AITTOKUTTAPOU KAl TOU
OOTEOKUTTAPOU Of €TMTTEdO  TTOAUdUVANWY  OTeAeXIaiwy  KutTtdpwyv (MSC).
AI0OOXIKEG HEAETEG UE KUPIO QVTIKEIUEVO TNV ATTWAEIQ AEITOUPYIKOTNTAG £D€ICaV OTI
10 PPAR-y atraiteital yia tTnv Aittoyéveon Kai in vivo kai in vitro(207),(208),(209).
2710 idl0 PAKOG KUpaTtog, ol BelaloAidivedioveg dpouv cav PPAR-y aywvioTég
TTPOAYOVTAG TNV~ OOTEOMUEAIKA)  AiITToyéveon  kal  avaoTéA\ovTiag  Thv
ooTeoBAaOTOYEVEDN, £XOVIOG OQV  OTTOTEAEOPA TV OUOCWPEUCNH  TWV
NITTOKUTTAPWYV Kal TAUTOXPOVA TV ONUAVTIKA EAATTWON TWV 00TEORAACTWY OTOV
MUEAG Twv 00TWV(210).

MpdoBeTOI TTaBoPUCIOAOYIKOI pnxaviouoi EMTTAEKOVTAI oTnv
ooTeoBAaaToyéveon kal TepIAapBdvouv Ta NELL-1, yia TTpwTteivn TTou ouvdéeTal
oToug uTtodoxeig integrin b1 kai a3. TéAsia ammwAeia Tou NELL-1 oTa tTovTikia
MEIWVEI ONUAVTIKA TNV TTEPIEKTIKOTATA TOU OOTOU O¢ METAAAIKA 1XVOOTOIXEIO Kal
e€aoBevei TNV ooteoPAacToyéveon, evw xopriynon NELL-1 avaotpéeer Ta
TTapaATTavWw @aivopeva(211).
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‘Evag AANOG onuavTIKOG TTApAYovTag TToU TTNPEEACEI TNV dIAPOPOTToINON
TWV TTOAUBUVAPWY OTEAEXIQiWY KUTTApwV gival o IGF-1 | TTou TTapdyeTal Kupiwg
OTO ATOP Kal Bewpeital OTI €ival 0 KUPIOG MECOAABNTAG Twv Opdoewv NG
augnTikAg oppovNng(212). Kata tnv didpkela TG avadounong tou ooTtou (bone
remodeling), o IGF-1 digyeipel TNV ooTeoBAaOTOYEVEON HEOW EVEPYOTTOINONG TWV
uttodOXEWV NG  patragucivng  (rapamycin).  EmMTpOoOeTa,  €TTiMUEG  ME
atmoAeoBévTeg IGF-1 utt0d0XEIGC OTOUG OOTEOKAAOTEG EPPAVICOUV QUENUEVN OOTIKN
OpacTnPIOTNTA AOYW HEIWUEVNG OUVOEONG 0OTEOKAQOTWV(213).

Katd tnv O1apkeia Tng TeEAEUTaiag OEKAETIOG, QUEAVOUEVEG EVOEICEIG
dgixvouv 0TI 0 NITTWONG 1I0TOG OTOV PHUEAS TWV OOTWV TTAiCEl Evav TTOAU ONPAVTIKO
POAO OTNV TTABOYEVEIQ TNG OOTEOTTOPWONG. ZUYKEKPIUEVA, N VIVO PEAETEG €XOUV
Oci¢el OTI n OOTIKA TIUKVOTNTA KAl O EMUTTAOUTIONOG TOU OCTOU ME METAANIKA
IXVOOTOIXEIQ OXETICOVTAI APVNTIKA PE ANITTOKUTTAPA EVTOG HUEAOU TWV OOTWYV KABWG
Kal JE TIG AITTOKUTTApPOKivEG(214). 'Exel €TTiong TTpoTaBEi OTI N 00TEOTTOPWON TTOU
OXETICETAI PE TNV NAIKIO PTTOPEI va OUVOEETAI PE TNV AUENon Tou NITTWAOUG 10TOU
EVTOG TOU PUEAOU TWV OOTWV OTNV JIAPKEID Tou XpoOvou(29), avadelkvuovTag Tov
POANO TWV AITTOKUTTAPWY €VTOG TOU MUEAOU TwV OCTWV TIOU UE TNV TTApaAywyn
NITTOKUTTOPOKIVWV  ETTNPEACOUV TNV  AEITOUPYIKOTNTA TwV 0O0TEOBAACTWY  Kal
TTPOAYOUV TNV ATTOTITWON TOUG O€ ETTITTEOO YIKPOTTEPIBAAAOVTOG .

H Tayxuoapkia Kol n 0oOTIKA TTUKVOTNTA ouvavTouv Ta IONE

H e€oTiok utrepTpo@ia TOU MECEVTEPIOU AITTWOOUG I0TOU TTOPAKEIUEVNG TOU
QAEYPEVOVTOG EVTEPOU EXEI TTEPIYPAPET AVADEIKVUOVTAG TNV CUCXETION AVAUECQ O€
NTTWdN 1016 Kal evrepikr) @Aeypovr. Eival evdiagépov 10 yeyovog ot n CRP
UTTEPEKPPACETAlI OTO HECEVTEPIO AITTWON 1016 0¢ aoBeveic pe vooo Tou Crohn.
Eival yvwotd o1 o Ammwdng 1016G¢ arroteAgital amod  AITTokUTTapa, TIPO-
NITTOKUTTOPA, IVOBAAOTEG KUTTOPa BepéNiag (matrix) ouoiag. Xucowpeuon evoo-
KOIANIOKOU AiTToug PTTOPEl va €l KAVEiG o€ UTTEPBAPOUG TTaXUOOPKOUG Ao BEVEIG Kal
emmiong o€ aobBeveic pe QUOIOAOYIKO BAPOG KAl KEVTPIKN TTaXUCapKia OTTWG
oupBaivel o€ TTOAG PETABOAIKA OUVOPOPA KAl OUYKEKPIMEVA OTO OOKXOPwWONn
dlaBNATN TUTTOU 2 KaI OTnV OTEQaviaia aptnplakni vooo(215). Ztoixeia atrd TNV
BiBAIoypagia deixvouv OTI TO HECEVTEPIO NITTOG XOAPOKTNPICETAI ATTO TTEPIAYYEIOKN)
@Agypovr, ivwon, Kalr TToOAupop@OTIUPNVIKK OINBNon Kal avTOTTOKPIVETAlI O€
OIAKPITA CHPATA EKKPIVOVTAG £vav apIBPO TTapAYOVTWY PE QUTOKPIVH / TTAPAKPIVH
dpaon(216).

Kaipd 11piv. 0 AeukOG AITTwdNG 10TOG BewpouvTav evepyd avoooTroINTIKO
OpYyavo Kal O MECEVTEPIOG AeUKOG AITTwdNG 10TOG €0g€1Xve va gival évag KAAOG
0eiktNG evepyng voéoou Crohn(217). O 10T0G aUTOG OVOUAOTNKE «PUTTAPOG
NITTWONG 10TOG» KAAUTITEI TTAVW aTTo To 50% TOU EVTEPOU KaI EKTEIVETAI ATTIO TO
MECEVTEPIO £WG TO AETTTO 1] TTAXU £VTEPO TTOU KOAUTITEI (218). O onuavTikog pOAog
TOU MEOEVTEPIOU AITTWOOUG 10TOU OTOUG aoBeveic peE QAeypdovwdn vOoo Tou
EVTEPOU avadEIKVUETAI ATTO TO YEYOVOG OTI TTAPOAO TTOU OI TTEPICCOTEPOI AOBEVEIG
pE IONE kai €1diIkd vooo tou Crohn, €xouv @uaioloyiké f xapunAdé BMI, o Adyog
€VOOKOIAIGKOU ANITTOUG TTPOG TO OAIKO AITTOG TOU OWHATOG UTTEPERAIVE KATA TTOAU
TOV QVTIOTOIXO TwV MOPTUPpWV(219, 220).
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MapdAANAa pe TNV TTAPATTAVW QVOPEPOPEVN CUOXETION QVAPECO OTOV
ANITTwdN 1016 kal ota IONE, xapunAi ooTIKA TTUKVOTNTA , OPICOPEVN WG OOTEOTTEVIO
1 0O0TeOTTOPWON, €Tiong @aivetar va oxetiCetar pe 1 IONE. [MpdyparT,
EMONMIOAOYIKEG PEAETEG XPNOIPOTTOIWVTAG T OlayvwoTIKA Kpitipla Tou M.0.Y (
Maykéopiog Opyaviopog Yyeiog) (DEXA pe ootk mTukvoTnta -2.5 SD <T-score
<-1.0 SD yia ooTeoTrevia kal T-score <-2.5 SD vyia ooteommopwon] €deigav 611 o
EMTTOAAOUOG TNG ooTeotreviag NTav 40-50% kai Tng ooteorépwong 10-25% oe
TTANBuopoug pe IONE (104, 174) (106, 175, 221).

H maBoyévela TnG atmmwAelag Tou ootol o€ aoBeveig pe IONE BewpriBnke
TTOAUTTOPAYOVTIKI KAl PEXPI TTPOCOATA, Ol TTIO0 ONUAVTIKOi TTApAYOVTEG KIVOUVOU
BewpouvTav n evepyoTnTa Kal N dIdpKeIa TNG vooou, n uttoBpeyia, n Bepartreia Ye
oTepoeIdn, n éEAAelwn acBeoTtiou kal Bitapivng D,n €AAeIyn opuovwyv @UAoU, TO
OAKOOA Kkai To KATTVIOpd. Movo katd Tnv dIdpkela TNG TEAEUTAIOG OEKAETIOG, Ol
EPEUVNTEG Apxioav va avTIAauBavovral TNV onuacia Twv PETABOAWV TG
OWMATIKAG KATAVOUAG AITTOUG Kal TTwG autd duvnTIKA €TTNPEACEl TNV QUOIKN
ioTopia Twv IONE kal TnG avadiaudpewaong Tou ootou (bone remodeling). Eivai
YVWOTO OTI TO CWHATIKO BAPOG aTToTEAEITAI KUPIWG aTTd 00TIKA Pala, ANitTwdn 10T0,
Kal 1016 €AelBepo AitToug 1 «aduvatox» (lean) 10T6. (MOAGKA WOpPIa KOl WUTKOG
1070G). O pOAog Tou aduvartou I0ToU 0TV avadiaudpPwaorn Tou 00ToU BewpeiTal
ONMAVTIKOG, KABWG EUTTAEKETAI OTAV PNXAVIKA UTTEPPOPTWON TOU OCTOU KAl ThV
MUIKR 10X0G(222, 223).

O1 péBodol yia TNV eKTiUNON TNG CWUATIKAG OUVOEONG TTOIKIANOUV €UPEWG
otnv BiBAoypagia (UETPNON OUVOAIKNG TTEPIEKTIKOTNTAG OCWHATOG O€ UdWp,
avaAuon BIONAEKTPIKAG avTioTaoNG, TTOCOTIKI AgOVIKI Topoypagia kair n DEXA
TTOU BewpeiTal wg N TTo AgIOTTIOTN €EETACN WE TIG OKPIBEOTEPEG WETPAOEIS. Ta
KUPIa EUPAUATO TWV PEAETWYV OTNV CwUATIK oUvBeon o€ aoBeveig e IOPNE
ME Tn uEBodo TN DEXA ocuvowilovTtal oTov TTivaka 5.

Mivakag 5. Ta KUpIO EUPHUATA TWV JEAETWV OTNV CWHATIKI KATOVOWI OTOUG GOBEVEIG pE
I®NE xpnoiyotroiwvtag Tnv p€Bodo t1ng DEXA

2uyypagéag (xpovid)/BiBAloypagia Kupla supnuarta

Geerling kai ouv (1999,2000) (224) 2NUAVTIKA JEIWPEVOG adUVATOG 10TOG
(225) KAl CWHATIKA KaTavoun NiTToug o€
aoBeveig ye vooo Crohn pakpdg
OIAPKEING O€ OUYKPION UE UYIEIG
MAPTUPEG

Appeveg aobeveic pe IONE €xouv
owpaTiko Bapog, BMI, aduvaro 1016,
KAl CWHATIKO NITTOG ONUAvTIKA
MEIWPEVA o€ oxéon JE Toug YM
Ulivieri ka1 ouv(2000,2001) (226) Neodiayvwopévol aoBeveig pe EK
(227) £€Xouv owuaTIKO Bdapog, BMI,
OWMATIKO NITTOG ONPAVTIKA PEIWPEVO
o€ oxéon pe Toug YM.

O aduvaTtog 1I0TOG CUVOAIKA Kal OTOV
KOPMO OTIG yuvaikeg pe EK eival
ONMAVTIKA PEIWPEVOS aTTO OTI OTOUG
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YM .

Jahnsen ka1 cuv(2003) (228) 2 WUATIKI KATAVOWN Kal aduvaTtog
I0TOG ATAV ONPAVTIKA PIKPOTEPOG O€
aoBeveig ye vooo Crohn o€ ouykpion
pe aoBeveig pe EK kal YM.

BMI ka1 Airrwdng 10166 ATav
onPavTika upnAétepa o€ EK o€
ouykpion ye vooo Crohn kal YM

Leslie kai ouv. (2009) (152) O¢eTIKA CUOXETION PETAEU AITTWOOUG
I0TOU f} adUvaToU I0TOU PE OCTIKN
TTUKVOTNTA

loxupdTEPN CUOYXETION YIA TOV
aduvarTo 1I0TO 0€ OXEON JE TOV
NITTwdn 10TO

Cuoco ka1 ouv. (2008) (229) MeTaBOAEG OTNV OCTIKH TTUKVOTATA
TOU I0Xiou ouoxeTiCovTal ue aANayEg
o€ ONEG TIG CWMATIKEG NETAPBANTEG.
OoTikA TTUkvoTNTa, BMI, KOt AIrTrwydng
I0TOG 0€ AVW, KATW AKPA KAl KOPHUO
ATAV ONPAVTIKA PEIWPEVA OE
aoBeveig e vooo tou Crohn o€
ouykpion e YM

Schneider kai ouv. (2008) (230) 2 APKOTTEVIKOI a0BEVEig gixav
onNMavTiKa PikpoTepo BMI, aduvarto
107G, KAl OCTIKI TTUKVOTNTA O€ OXEON
ME TOUG PN OAPKOTTEVIKOUG QOBEVEIG
Terzoudis kai ouv. (2014) 2NUAVTIKA PEIWPEVOG AITTWONG 10TOG
o€ aoBeveig pe IONE pe
00TEOTTOPWON

O¢eTIK) OUOXETION PETAEU T-score
OMZZ kai Airrwdoug 1I0ToU

I®NE, 1d1011a6¢€ic pAcyuovwodeic vooor eviépou; YM, uyieic udprupeg; OMZZ, ooeuikn
yoipa armovduAikng otnAng; BMI, body mass index; EK,eAkwdng koAitida

Mia TTpoo@aTn KPITIKA avaAuon TnG BiBAIoypagiag TTou TTepIAapBavel 19 PeAETEG,
Bprike WG €va atrd Ta TTPWTAPXIKA BACIKA €Uupriuata TNV ONUAvTIK JEiwon Tou
BMI oto 37% Twv acBevwyv pe véoo Crohn kal 20% Twv aocBevwyv pe EK o€
ouykpion pe YM, OmTwg €TTiong Kal heiwon otov AITwdn Kar aduvarto 10TO KaTd
TNV idla avaloyia (30% oe aoBeveig pe vooo tou Crohnkal 13% o€ aoBeveig e
EK og oUykpion pe YM) (231). @aiveral 0TI onuavTtiko TooooTd acBevwy pe IONE
Ocixvel peiwon otov AImmwodn 10716, aduvarto 1010, BMI kal oOTIKA TTUKVOTNTA O€
ouykpion pe Toug YM. Meiwon aduvatou 10Tou TTapatnprBnke o€ aoBeveig pe
vooo Crohn oe ouykpion pe aoBeveig e EK kar YM , akéun kai otav o1 aoBeveig
pe vooo Crohn fAtav o€ KAIVIKA ugeon (232), (233), (234).

54



EmmpdoBeTa, n Bepatreia pe KOPTIKOEION KABWGS KAl TO KATTVIOUA QAiveTal
va €TMOPOoUV apvNnTIKA OTNV OCTIKI TTUKVOTNTA AAAG Kal oTov aduvaTo 10TO (228).
‘Exel ammodeixBei o1t AImrwdng kal aduvatog 10T0G o€ aoBeveig pye voéoo Crohn
EMPaVICOUV 10XUP CUOXETION WE TNV OCTIKN TTUKVOTNTA OTNV KEQAAR TOU I0XioU
KAl €TTiONG MIO EAATTWON OTNV OCTIKA TTUKVOTNTA O0€ OAA Ta onueia PETPNONG
ouoxeTiCeTal pe peiwon oto BMI kar otov aduvaro 1016 utrodnAwvovtag Ot
ANTTWONG Kal pn AImmwdng 1016¢ €TNPEAGCOUV TO 00TO dIAPECOU  TTOAAATTAWV
pnxaviopwyv (104). TMpdyuat, 0 gug TTPOCPUETAI OTO OO0TO , KAl CUVETTWG Eva
AEITOUPYIKO MUIKO oUOTNUA aTTAITER €éva UYIEG OO0TO. 2€ QUTAV TnVv Kateubuvon,
ETMONMIOAOYIKEG HEAETEG DEIXVOUV OTI ATTO KOIVOU COPKOTTEVIO KOI OOTEOTTEVIA €ival
KOIVO eupnua o€ aoBeveig ye véoo Crohn oe oxéon pe uyigic paptupes (60% kai
30% o€ vooo Crohn évavti 16% ka1 4% og YM, avrtioTtoixa. P<0.01) (230).
Evroutoig, autd dev emBePaiwbnke o€ aoBeveic pe EK O1mmou pn onuavrikég
dlapopég Bpédnkav o AITTwoN Kal un AITTwOnN 10TO KAl OOTIKA TTUKVOTATA OTOUG
Aavopeg, evw 0 OUVOAIKOG aduvaTtog 10TOG (lean mass) BnNAéwv aoBevwyv pe EK
NTAV ONPAVTIKA OI0QOPETIKOG UETA aTTd 6 Xpovia follow up (66).

Ytrapyxouv dedopéva OTI n XaunAr OOTIK TTUKVOTATA OEV gival o€ euBeia
avoloyia e TOV KivOUVO KOTAypatog Kal OTI Ta TIEPICOOTEPA  KATAYMATA
oupPBaivouv oe avBpwTtroug pe T score OOTIKAG TTUKVOTNTAG TTAVW ATTO TO
QUOIONOYIKO Opio (235), (236). Baoiopyévo oe dedopéva atmd TTANOBUCUIAKES
MEAETEG, €va epyaAEio eKTiUNONG TOU KIVOUVOU TIPOKANONG KATAYMOTOG €XEI
avatrtuxBei atmo Tov MN.0.Y. 1Tou utToAOYiCEl TNV dEKAETH TNIBAVOTNTA TTPOKANCNG
MEICOVOG OOTEOTTOPWTIKOU KATAYUATOG O€ 10Xi0 | 0TTOVOUAIKY OTRAN, Bpaxiova i
WMOTTAATN. To score autd atraiTei TNV CUPTTARpwon 12 ediwv @ nAIKia (xpovia);
duAo(appev i BAAL); 'Ywog (ek); Bapog (KIAG); loTOPIKO TpauuaTIKoU KATAYUATOG;
loTopIKG KATAYPATOG 10XUOG yovéwv; 'EKBecn oTa KOPTIKOOTEPOEIDN (OPICOPEVN
w¢ TTavw ato 7.5 mgr. TpedviCOAOVN () 1000UVAUO) OTOUG ETTOPEVOUG 3 UAVEG;
Ailgyvwon peupartocidoug  apbpimidag; Aegutepotrabry  aitia  00TEOTTOPWONG;
KaBnuepiviy Afjwn aAkooA mavw atrd 3 povadeg, kai av KAtvidav r ox1 Katd tnv
XPOVIKN OIdpKEIa TTOU AQUPBAVEI XWPa TO EPWTNUATOAOYIO.

O aAyo6pIBuog exTipnong mmoOavoTNTAG OCTEOTTOPWTIKOU KATAYUATOG €XEI
epapuootei oe TANBuopoug pe IONE kai €xer atmodeixBei 611 0 Kivduvog
KataypaTtog o€ aoBeveic ye vooo Tou Crohn gival peyaAUTEPOG €V OUYKPIOEI ME
aoBeveig TTou €xouv EK 4 YM . Ev TOUTOIG, OTNV OIKN HAG PEAETN, BPAKAME OTI O €V
AOYW OAyOpPIBUOG @aiveTal va UTTEPEKTIMA TNV TMOAvOTNTA OCTEOTTOPWTIKOU
Katdyuartog o€ aoBeveig pe IONE (237) (238). Emmrpoobera, Bprkape 11 UTTAPXEI
MIO I0XUPI OUOXETION avAUESa 0€ OAIKOG NITTWANG 1I0TOG KAl OOTIKA TTUKVOTNTA KAl
Mo ouykekpiyéva aoBeveic pe IPNE kal ooTeoTTOpwon €XOUV MHIA GNUAVTIKA
MeEiwon oto oAikd Aittog (237). Mia 1oxupr] ouoxETion avaueoca oto T score
OTTOVOUAIKAG OTAANG Kal AirTwdn kal aduvatou (lean) 10Tou Bpébnke etTiong (237).
Zuutrepaopatik@, o acBevAig pe IONE Bewpeital 6T givar oe upnAd kivduvo Tng
0OTEOTTOPWONG KAl €ival EUAAWTOG o€ aAAayEG O0TO AITTwdNn 10TO aAAG Kal OTOV
aduvaTto 10T, Ol OToieg Kard Bdon uTtroTiyouvtal Katd T OIAPKEIR TNG
KaBNPEPIVAG KAIVIKNG TTPAKTIKNG.
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AIMOKYTTAPOKINEZ ZE IONE

O NITTwdNg 10TOG £xel TTpOoPaTa avadelxbei oav eVOOKPIVIKO Opyavo, TTapAayovTag
TTOAAEG TTPWTEIVEG, TTOU ava@EPOVTAI WG AITTOKUTTAPOKIVES (TTivakag 6).

Mivakag.6 Kupieg AsIToupyieg Twv AITTOKUTTAPOKIVWY

NITTOKUTTOPOKIVEG Aeiroupyia

AVTITTOVEKTIVN -Meiwver Tov TNF-q,

-Mapaywyr avTITTOVEKTIVNG O€
TTapouacia IL-6

-Augavel Tnv TNF-a — eTaywpevn
ogeia TTapaywyn avTitrovekTivng, IL-
1B8,IL-1Ra,IL-6,IL-10,TNFa PGF2a,
PGE

-Augavel Tov TTOAATTAQCIOOUO TWV
QIMOTTOINTIKWY OTEAEXIAIWV KUTTAPWYV
-Augavel Tnv diagopoTToinon Twv
NITTOKUTTAPWV

NeTTTiVN -Augavel Tnv IL-1a,IL-1[3,IL-6, TNF-
a,IL-2,IFNc kai IL-4

-Augavel Tov TTOAATTAQCIOOUO TWV
CD4, CD25

-Au¢avel Tnv GH, TNF-q,IL-6,IL-
12,CCL2,IFNa, eikooavoeldég kal NO
-Augavel Tnv diagopoTroinon,
TTapAywyr] KUTOKivNg

-Melwver TRV amoTITwon Twv
OEVOPITIKWYV KUTTAPWYV
-Evepyotrolgi TRV xnuelotagia Twv
TTOAUPOPQOTTUPNVWV

- Augavel TNV AeTtTivn-€TTOYOPEVN
dInONonN TTOAUPOPPOTTUPNVWV

Ghrelin -Meiwvel Tnv IL-8, TNF-q,IL-1b,IL-6
KAl TNV AETTTiVN- €TTAYOUEVN
ATTEAEUBEPWON KUTOKIVWV
-Augavel TNV TTapaywyn
TTPOCTAKUKAIVNG

-Meiwver Tnv arravinon Th -1,
-Aucavel Tnv mapaywyn IL-10
Resistin
- Augavel Tnv ékppaon Tng resistin
OoTA PECEVTEPIA AITTOKUTTAPA
-Augavel Tnv resistin- eTTayouevn
TNF-a,IL-6,IL-12, TLR-2




Visfatin -M'vwoTOG WG EVIOXUTIKOG TTAPAYOVTAG
yla TTpO B- KUTTAPIKA aTTOIKiO
-Augavel IL-6,IL-1b, TNF-a,IL-6 péow
NF-kB ka1 AP1- eapTwuevoug
MNXAVIOPOUG NITTOKUTTAPWV.

Chemerin -Eival rpédpopun mpwreivn
VIKOTIVOUIBIKAG B3 BiTapivng
-Algyeipel TNV xnueloTagia
-Mapouoialesl uynAou Babuou
OuUYYEVEID hE BEVOPITIKA KUTTAPQ,
MaKpO@Aya

- H ouvBeon kai n ékkpion NG
augavel dpapaTikd Ye dlagpopoTToinon
TWV AITTOKUTTAPWV.

- AUTOKPIVIKH /[TTapakpIviKh dpaon
TTOU TTPOAYEI TNV AITTOYEVEDN,
dlaPEOOU TNG EVEPYOTTOINONG TOU
CMKLR1.

Vaspin -AvaoToAéag TTPWTEIVAONG OEPIVNG
TIPOEPXOPEVOG OTTO OTTAAXVIKO
NITTWdN 10T0.

-AVTI-OTTOTTITWTIKEG OPATEIG O€
ayyelaka evoobnAiokda KUTTOpA
-E€aoBevei Tnv amméTTTwon Twv
ooTeoBAACTWY PECA ATTO TNV
EVEPYOTTOINON TNG EGWKUTTAPIOG 000U
NG Kivaong

-Evioxuel Tnv euaiobnaoia Tng
IVOOUAIVNG OTOV OpyavIouO

IL, vtepAcukivn; CMKLR1,chemokine-like receptor 1; DC,dendritic cells;GH, growth
hormone; IFN, interferon;NO,nitric oxide;PG, prostaglandin; TLR,toll-like receptor

Agrrtivn kai IONE

H AetrTivn TTapAyeTal KUPiwg atrod Ta AITTOKUTTAPA TTOU EVTOTTICOVTAl KUPIWG OTOV
uttoddpIo  1I0TO TTapd oTov  Aeukd Aimmwdn 1016 (239). H Aemrtivn dpa
TTPOOKOAWVTAG oToV UTTodo)Ea Tou AitToug (ObR), TTou €xel didgopa icopepn. To
onpa NG Aetrtivng petadidetal atrd tnv 0d6 NG STAT- kivaong (240). 'Ekkpion
TNG AETTTIVNG TTPOAYEI TNV TTAPAYWYH CNPATWY EVAVTIA OTNV TTAXUOApPKia, puBuicel
TNV TTPOCANYN TNG TPOPNG, TOU CUUTTAONTIKOU TOVOU TOU VEUPIKOU OUOCTHUATOG,
KaBwg Kal TNV KOTAvAAWON EVEPYEIAG OE OUVONAKEG EVEPYEIAKNG TTEPIOTEING,
dlapéoou utToBaAaUIKWY 0dWvV. EvTouTolg, autd Ta atroTeAéopaTa Ta PBAETTOUNE
o€ aduvatoug acBeveig Kal OXI O TTAXUOAPKOUG YIATi avatTTUOOOUV QvTioTaon
otnv Aetrtivn (241). ETITpOoBeTa, n AETITiv QaiveTal va dIEYEIPEl TNV TTAPAYWYN
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TNF-a, IL-6, IL-12, CCL2, IFN-a até 1a govotrupnva KUTTapa Kal Ta JaKPoPaya
Kal €Tmiong augdavelr TV dlapopoTroinon Twv OEVOPITIKWY KAl TwV KUTTAPpWV
YVWwaoToi WG «puaikoi dohogdvoi» (natural killers) (242).

O pobéAhog TnG Aemrtivng oToug aoBeveic pe IONE poidler va eival
dIpopouuevog. Ev TTpwToIG, N aunuévn EKKpIon ETTITTEOWV AETTTIVNG OTOV 0pO TWV
aoBevwv pe IONE oe ouykpion pe YM utrodnAwvel 0TI n AeTtTivn evioyxUel TRV
mTapaywyr TNF-a (243). MNapdAo 1Tou PEPIKEG PEAETEG OEiXVOUV OTI DEV UTTAPXEI
dlapopd avapeoca oe aobeveic pe IONE évavni YM (244),(245),(246),(247),
d0edopéva pag (248) kal dedopéva atrd PiIa akoun MEAETN (249) Bprkav peiwpéva
emmimmeda Aemrtivng opou oe aoBeveic pe IPNE ouykpivouevor pe YM, avegdptnra
atro nAikia, UAo, evepydTnTa vooou, dIApKeIa vOoou, Kal eviotion. EvrouTtolg, o€
TTaidiaTpikG TTANBuoud IONE, n evepydtnra Tng véoou BpEBnke avaoTpo@a
OXETICOMEVN WE TNV AETTTIVN TOU opou (250) kal augnuévn AeTTTivip opou BpEBnKeE
o€ aoBeveic pe €capon EK (251). EmmAéov, Bepatreia pe anti-TNFa @aivetar va
emayel Tnv Aetrmivaipia og aoBeveic pe IONE, katadeikvoovtag £€1al 611 o TNF-a
avaoTéANAEl TNV TTapaywyn AeTTTivng (252). AuTd Ta OUYKPOUOPEVA aTTOTEAEOPATA
Ocixvouv Tov ouvBeTo pOAo TnG Aetttivng o€ aoBeveig pe IPNE, avadeikviovTag
TNV avAykn yia TTEPAITEPW EAEYXO.

AvTiTrovekTivn kai IONE

H avTitrovekTivn givan mepittou 30 kDa TTOAUTTETTTIOIO TTOU TTEPIEXEI MIA TTEPIOXN
TTapOpoIa e auTh Tou KoAAayovou kal pia C  KUAIVOPIKR TTEPIOXN TTOU TEivEl va
oxXNMATICEl TPIMEPN KAl UTTOPET TTEPAITEPW VA TTOAUMPEPICETAI O€ TTOAUMEPH, £XOVTAG
oav aTToTEAEOPa 0€ OIAPOPES I00UOPPESG uWPNnAoU Kal xaunAou MB. Ev avriBéoel
ME TIG UTTOAOITTEG AITTOKUTTOPOKIVEG, N AVTITTOVEKTIVA TTAPAdOEWS YEIWVETAI JE TNV
augnon Tou AITWOOUG I0TOU Kal OXETICETAI BETIKA UE TO HEYEBOG TOU AITTOKUTTAPOU.
Mapayetal Kupiwg a1rd TO UTTOBOPIO AITTOG TTAPA ATTO TO HECEVTEPIO AEUKO AITTdN
10T0. H avTITTOVEKTIVN QaiveTal va ETTAYEI AVTIPAEYNOVWOEIG KUTOKIVEG , IL-10 kai
IL-1Ra, amd Ta pakpo@dAya Kal Ta OevOPITIKA KUTTOPA, KATOOTEAAOVTOG TOV
mTapayovra NF-kB kal 6An tnv 0d0 TTou oxeTiCeTal Je autov (253), (254), (2595).
Otav 10 ofjua ammdé Tov  NF-kB kataoTéAAeTal, OLEIBWTIKO OTPEG KAl KUTTAPIKN
BAGBN peiwvovtal (256). H avtitrovekTivn €TTiong pelwvel ta eTTitreda Twv TNF-
a,lL-6,interferon-y, kal PEIWVEI TNV QAYOKUTTAPIKY IKAVOTATA TWV HAKPOPAYWV
(257). Augnuéva eTTiTreda QVTITTOVEKTIVNG OTO TTAGOUA OXETICOVTAI €TTIONG ME
TTPOBANPATIKG TTOAAATTAQCIOAOUS TWV TTPOYOVIKWY KUTTAPWY TWV HOKPOPAYWY Kal
augnuEVOo TTOANATTAQCIAOUS AWPWY QIMOTTOINTIKWY OTEAEXIAIWV KUTTAPWY (258).
2€ TTANBuoud vooo Crohn , n QVTITTOVEKTIVN €ival 0€ UWPNAA €TTITTEdO OTOV
UTTEPTPOPIKO PECEVTEPIO NITTWON I0TO CUYKPIVOUEVO HE TOV QUGCIOAOYIKO AITTWON
1010 a1md aobeveic ye EK 1 YM(253). Ta eupripatd pag utrodnAwvouv OT1 Ta
ETTITTEDA QVTITTIOVEKTIVNG augdvovTtal atrd Koivou og aoBeveic ye EK kal vooo tou
Crohn og ouykpion pe YM(248), euprjpara trapouola Ye hia AAAn JeEAETN OTTOU Ta
emimeda avrimovektivng o IONE TANBuopd Bpédnkav va civar uynAdtepa atmod
QUTWV a0BEVWV EYXEIPIOPEVOUG VIO EKKOATTWHATITIOO ] OPBOKOAIKO KAPKivO
TTax£€og(258). e maidiatpikd TANBuouo IPNE kapia cuoxétion dev Bpédnke
QvAPECO OTNV EVEPYOTNTA TNG VOOOU Kal OoTnV avTitmovekTivn(250). EvrouTolg,
AANEG PEAETEG QVEQPEPAV PEIWMEVA ETTITTEDA QAVTITTIOVEKTIVNG OE QOBEVEIG PIE EVEPYO
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véoo Crohn ouykpivopevol pye aoBeveig pe EK 4 YM(245),(259) uttodnAwvovTag
MIa exwpIoT avoooTraBoyévela avaueoa o€ vooo Crohn kai EK .

NauBavovrtag uttéyiv Tnv PioAoyikn Bepartreia, o avti-TNFa dev gaiveral va
ETTNPEACEl ONPAVTIKA TA ETTITTEQA TNG AVTITTIOVEKTIVNG OTO TTAAOPQ O QO0BEVEIG PE
IONE(260) omwg €6€1Ee n epyaoia pag, o€ avtibeon ue Tnv Bepatreia pe Ta
KOPTIKOEIDN OTTOU BPEBNKE ONUAVTIKA) CUOXETION QVAPESO O€ augnuéva etTitreda
QVTITTOVEKTIVNG KAl AVETTIOUPNTWY ATTOTEAECPATWY aTTO TO KOPTIKOEIDN. MNepaitépw
avaAuon atraiteital yia va gekabapioel 0 akpIBAG POAOG TNG AVTITIOVEKTIVNG GTOUG
aoBeveig pe IONE.

PeQioTivn ka1 IODNE

H pedioTivn €xel TNV IKAVOTNTA va OXNPATiCEl OAIYOUEPN Kal gival TTapdv OTov
avlpwTTivo opd o€ PHOoPPES dIa@OpwV TTOAUPEPWYV €iTE xapunAou MB egite uynAou
MB 1oopepr)(261). Kupieg €0Tieg peCIOTivNG OTOUG AvBPWTTOUG Eival TA TTEPIPEPIKA
MovoTTUpnva Jokpo@dya, Ta avBpwTriva AITTOKUTTOPA, Kal Ta TTPO-AITTOKUTTOPQ,
OTTWG Kal Ta KUTTOPA TOU MUEAOU TWV OOTWV. 2TA TIEPIPEPIKA PovoTTUpnva
KUTTapa, n ékepaon 1nGg MRNA pedioTivng Kal n atreAeuBEépwan TNG TTPWTEIVNG
augavetalr onuavtika akoAouBwvrtag Ttnv dpdacon Tou TNF-a, IL-1,IL-6 kai
NiTTOTTOAUCOKXOPITWY in vitro, mBavov péow NF-kB evepyotroinong(262). H
ékkpion pedioTivng atrd Asukd AimTwdn 1016 o€ aoBeveic ye vooo tou Crohn rtav
ONMAVTIKA  uwnAoTEPN O€ OXEOn ME  QOBeveEIC  YEIpoupynuUEVOUS  yia
EKKOATTWHATITIOA 1} OPBOKOAIKO KOPKiVO(263). Oepatreia Twv a0Bevwyv ME
OTEPOEION MPEIWVEI TNV TTapaywyn peCioTivng(263). YTrdpxel pia ammown Ot Ta
emimeda peioTivng o010 aipa augavovtal oe aoBeveig pe IOPNE ouykpivoueva ue
YM, kai avtavakAoUuv TNV evepyoTnTa TNG VOOOU, UTTOdNAWVOVTAG OTI N PECIOTiVN
Ba utTopoulce va atroTeEAECEl £vav AVECAPTNTO TTAPAYOVTA VIO TTapakoAouBnon
NG vooou(244) (248) (264) (265).H teAeutaia atrown evioyxUeTal Kal a1rd TO
yeyovog Ot Ta eTTiTTeda PECIOTIVIG OTOV OPO MEIWVOVTAl ONUAVTIKA HETA ThV
¢yxuon Ttou infliximab, utmroypaupifovrag tov mmlavd poAo Tng pedioTivng oav
OeikTNG emmITUXNUEVNG BepaTTeiag(260).

Ghrelin ka1 IONE

H Ghrelin ammopovwvetal Kupiwg atrdé 10 OTOMAXO TTAPOAO TTOU HIKPOG apIBUOG
QVOOOBOETIKWY KUTTAPWY €xouv [PpeBei o€ AeTTO kal Tmaxu €vrepo. Mn
akeTUANIPEVN ghrelin KUKAOQOpPEi 0€ HaKPAv PHEYOAUTEPEG OCUYKEVTPWOEIG ATTO TV
QKETUANIWUEVN Hop@ry, n otroia avaoTéAAel Tov TNF-a, IL-1, kai IL-6 kai Tnv
atreAEUBEPWON KUTOKIVNG OTO PoOvOTTUpNVa, MaKpogadya kal T kKuttapa AGyw
AeTTTivng(266). H €kppaon tou yovidiou Tng Ghrelin peiwverar ye TRV Xoprnynon
AetrTivng Kai IL-1b(267). H peAétn pag £6e1&e 611 0 aoBeveig pe IGNE Ta emmitreda
Ghrelin otov avBpwTtrivo opd cival upnAdTepa o€ aoBeveic pe evepyd vooo O€
ouykpion pe YM ) acBeveic pe IONE oe Upeon. ANEG PENETEG, evTOUTOIG £D€1EaV
OTI N YKPEAivn opou ATav uwnAdTepn o€ aoBeveig N eveEPYO VOOO OUYKPIVOUEVOI
pMe aoBeveic pe IONE oe upeon 4 YM (268) (269) (270). Ocov agopd Tnv
xopriynon infliximab, n ouvoAikr) ghrelin TTou BpiokeTal oe KukAogopia augaveral
Katd 25% o€ aoBeveic pe vooo Tou Crohn,aAAG N OKETUMIWPEVN Kal N MN
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OKETUNIWPEVN Hop@ry TTapépeivav  ota  idla  emmitreda, oOcixvoviag Ot pia
EVOAAOKTIKA  100dop@r]  BOa  PTTopouce va  €xel  ETNPEEACTEl A0 TO
infliximab,utroypapui¢ovrag Tov oUvOeTO TTABOYEVETIKO POAO TWV QVTITIOKIVWY OTA
IONE(271).

ATIOTEAEZMATA TQN AINMOKYTTAPOKINQN ZTON OZTIKO
METABOAIZMO ZE AZOENEIZ ME I®ONE

O1 ANitTokuTTapOKiveg @aivetal va TTapeUPAAAOVTAI OTOV OOTIKO METABOAIOHO
QVOTPETTOVTOG TNV €uaicbntn 100ppoTTia  avAaueoa o€  0O0TeOBAACTEG  Kal
00TEOKAAOTEG. apakdTtw akoAouBouv OAeg o1 TeEAeUTaieg TTANPOYOpPiEG aTrd ThV
BiIBAIoypagia OXETIKA YE TNV OXECN AVAPECA OTIG AITTOKUTTAPOKIVEG KAl TOV OOTIKO
METABOAIOHO avagepduevol TTAvTa o€ TTANBuopoug IPNE.

AvTITTOVEKTIVN

Mia atro TIG TTI0 VOIOPEPOUCEG KAl TTI0 HEAETNUEVEG MNITTOKUTTAPOKIVEG O€ QUTO TO
Tedio MEAETNG €ival N QVTITTOVEKTIVA N OTTOI0 KUKAOQOPEI 0€ TTOAU TTIO UWNAEG
OUYKEVTPWOEIG ATTO TIG UTTOAOITTEG AITTOKUTTAPOKIVEG KAl OXETICETAI AVAOTPOPA UE
T0 OomAayvikdé Aittog kai 10 BMI. H avritrovekTivn puBpifel TNV €VEPYEIAKN
opoI6oTaON Kal YAUKOZN MEIWVOVTOG TNV AVTIOTOON OTNV IVOOUAiVR, OUPQWVA JE
MEAETEG o€ OlaBNTIKOUG KAl OTeQaviaioug aoBeveig(272). H avrimmovekTivn
EKKPIVETAI KUPiWG atro  dlagopoTroinuéva  AITTOKUTTAPA KAl TTPoAyel  Thv
ooTeoyEveon e 3 TPOTTOUG @ ETTnpeddovTag Tnv wpipavon Twv PECEYXUMATIKWV
OTEAEXIAIWV KUTTAPWYV O€ TTPO-00TEOBAACTEG, E£TTAYOVTAG TOV TTOAAQTTAQCIQONO
TWV 00TEORAACTWY KAl AvaOTEANOVTAG TNV OOTEOKAQOTOYEVEDN, TOUAAXIOTOV in
vitro(273) (274) (275).0 TTOAATTAOCIOOPOG TWV OOTEOKAACTWYV KAl N AVOOTOAR
TOU OXNMATIONOU TWV AITTOKUTTAPWY ATTO TA PECEYXUMATIKA OTEAEXIQia KUTTApA
evepyoTrolEiTal Kupiwg péow Tou COX-2 (276). Eva aAlo evdlagEpov eupnua gival
OTI ol uttodoxeig avtirrovektivng R1 kai R2 €xouv Bpebei ammd koivou o€
00TEOBAAOTEG KOl OOTEOKAAOTEG(277), Ocixvoviag OTI n OOTEOTTOPWON E€ival
TTOAUTTOPAYOVTIKNG aiTioAoyiag. Ev Ttoutoig , @aivetar 611 10 €upruara givai
aAAnAocuykpoudpeva otnv PIBAIOYpa®ia OXETIKA YE TNV AVTITTOVEKTIVN OpOU Kal
TNV OOTIK MACA. ZUYKEKPIYEVA , QAIVETAI VA UTTAPXEl MIO APVNTIKI) OUOXETION
QvVAPECQ O€ AVTITTOVEKTIVI opoU Kal OOTIKAG pAlag in vivo(278-281), avtiBeta pe
TA TTPONYOUUEVA €UPRUATA in Vitro(274), (282), eyeipovTiag EPWTANOTA OXETIKA UE
TNV aANBr oxéon avApeoa o€ QVTITIOVEKTIVN Kal OOTIKO PJETABOAIONO. Mia e€ynon
Ba pTTopoucE va ival OTI N AVTITTOVEKTIV JETPATAI OTOV 0pd Kal OXI OTOV PUEAO
TWV OOTWYV, OTTOU UTTOPEI va €XEl MIa OIAQOPETIKY) CUNTTEPIPOPA N OTToIa aKOUN
oev éxel OleukpivioBei(283). Ooov agopd Toug TAnBuopolg pe IONE, dev
UTTAPXOUV  PEAETEG OXETICOMEVEG HE  ETTITTEDA  QAVTITTIOVEKTIVNG KAl  OCTIKO
METABOAIOUO.
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Hypothalamus

Brainstem

Eikéva 14: Apdoeig AetrTivng 0TOV OCTIKO PETARBOAICHO
SNS: Juumabnrikoé veupiké auartnua, AN: Aurévouo veupikd auotnua, ObRb: Ymodoxeic

mayxuaapkiag b [Mnyn: BiBAloypa@ik avapopd(7193)]

AgrrTivn

YTTapxouv evOEICeEIG OTI N AETTTivn puBuiCel TOV OOTIKO PETABOAIOUO dlapéoou 2
Baoikwyv pnxaviopwyv: Kevipikd, MEOW €VOG OEPOTOVIVIKOU  KUKAWMOTOG
EVKEQOAIKOU OTEAEXOUG — UTTOBaAduoU Kal PEOW  oupttadnTikou TéVOU,
OleyEIPOPEVO ATTO TOV UTTOBAAQUO KAl TTEPIPEPIKA HEOW UTTOOOXEWV AETTTIVNG TTOU
ekppalovTal o€ 00TEORAAOTEG Kal XOVOPOKUTTAPA. (€IkOva 15). H AeTrTivn @aiveTal
va avatrtuooel 2 TTapAAANAEG aAAG ouvdApa avaoTpo®eg dOpAaocelg @ MepIPePIKA,
TTPOAYyEl TNV  OCTEOYEVECN KAl TNV~ XOvOpoyéveon, avaoTéEAAEl TNV
ooTeokAaoToyévean Olapéoou atrevepyotroinong Tou RANKL kar avaoTéAAel Thv
Nitroyéveon Oilapéoou Tng odou PPAR-y(284-286). Kevrpikrp xopAynon Tng
AETTTiVNG O€ TTEIPAPATIKA JOVTEAA 0drynoe o€ OPAMATIKN PEIWON TNG OPEENG Kal
Bapoug autwv £XoVTag oav ATTOTEAECHO QTTWAEIQ OOTIKAG MACAG KOl PEiwon
OOTIKNG TTUKVOTNTAG(287-289). EvrouToig, n xopriynon AETTivng O€ TTEIPAPATIKA
MOVTEAQ TTOU OEv UTTOPOUCAV VA TTAPAYyouv AETTTiV QAVNKE va BEATIWVEI TNV
0OTIKI OlauOpYwon autwv(290-292) kal TNV MEiwoN 0O0TIKAG PAlag(293, 294),
TTaOPOAO TTOU  peyAAeg O60elg AettTiving Katd Tnv dIdpkeld TnG Begpatreiag
MTTOpoUCcavV va €xXouv €va apvnTIKO QAVTIKTUTTO OTOV  OCTIKO MHETABOAIOUO,
TTAPOMOIA PE TNV KEVTPIKK TOUG Xprion(295).

2€ PEANETEG PE avBpwTTIVOUG TTANBUCPOUG, N xopriynon AETITivig @aivetal
va augdavel TNV  OOTIKA TTUKvOTNTA(296-298), TapdAo Tou Oev  TEAEIWG
eCokpIBwuévo(299), mmBavoTtarta  eCapTwuevo atmd  Trola 000  (KEVTPIKA N
TTEPIPEPIKN) EvEPYOTTOIEITAI N OPACN TOU Kal a1Td AAAOUG TTIBavOTATA TTAPAYOVTEG
TToU oKkOpn Oev €xouv atroocagnvioBei. Kpivoviag amd T1a TTapamavw, HIa
avaoTpopn OxEON avAaueoa oTnv AETITivip Kal 0TV OOCTIKA TTukvoTnTa Ba
MTTOpOUCE va BIKAIOAOYNOEi Aatrd TNV ETMIKPATNON TNG KEVTPIKAG 000U. 2TNV PEAETN
MOG BpEBnke OTI dev UTTAPXEI QVELAPTNTN ETTIPPON TNG AETITIVNG OTOV OOTIKO
peTaBoAIoud o€ TTANBuouo pe IONE(300).
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PeQioTivn

H pedioTivn apXIKa TTepIypa@nKe oav £va TTOAUTTETTTIO0 TTAOUCIO O€ KUOTEiIVN TTOU
TTapayeTal atrd 1a AITokuTTapa Kal puBuidetal ammd 1o PPAR-y , TTapéxovrag éva
ONMAvTIKO OUVOECHO QavAPECa OTnV TTaXUOOPKIia KAl TV QvTioTaon oTnv
IVOOUAIVN(261). ApyoTepa BpéBnke OTI TTAPOAO TToU Ta €TTITTEdA PECIOTIVNG Eival
ATav TTOAU XOounAd oTa avBpwTtriva AITTOKUTTAPA, ATAV TTOAU uwnAoTeEpa oTa
MOvVOTTUPNVAa AEUKOKUTTAPA, OTA PMOKPO®AYQ, OTO OTTARVA, Kal €1I0IKA OTOV HUEAO
Twv 00TWV(301). EIBIKG 0TOV OKEAETIKO MU, N PECIOTIVN YEIWVEI TNV TTPOCANYN KO
0&eidwaon Twv eAeUBepwV AITTapwyv ogEwv. ETTTpoobeTa, dieyeipel TNV TTapaywyn
TNF-a kai IL-6 atmé Ta yakpo@aya, Ta o1roia dIEYEipouv TNV TTapaywyn PeCIoTivng
o€ €EVav ETTAYWHEVO PAEYUOVWOEG TTEPIBAAAOV(225).

2¢ emiTTed0O 00TOU, N PECIOTIVN EKPPALETAI OE TTPO — OOTEOBAACTEG KAl TTPO-
00TEOKAAQOTEG O€ PHUEANIKA KUTTAPA, OAAG @aiveTal va €xel e€aoBevnuévn dpdaaon o€
wplipoug ooteoBAaoTeg diapéoou PKC kal PKA egapTtwpevoug unxaviopoug(302).
Xopriynon  avaouvduaopévng  pedioTiving  augdvel  Tov  apiBud  Twv
dlagpopoTroiNuEVWY 00TEORAAOTWY Kal digyeipel TNV dpacTtnpidtnTa Tou NF- kB
TTapdayovTa, Trai¢oviag KabopioTikG poAo otnv ooteokAaoToyéveon(302). In vivo,
Ta €TiTTEd OPOU TNG PECIOTIVNG OXETICOVTAV APVNTIKA PE TNV OOCTIKI TTUKVOTATA
OTNV OOQUIKN Poipa TNG OTTOVOUAIKAG O0TAANG 0€ péong nAIKiag avOpeG Kal £TTioNG
ME TNV OUVOAIKN} OCTIKI] TTUKVOTNTA O€ PETEPUNVOTTAUCIOKEG Yyuvaikeg otnv Kiva,
oupBatég pe TIG in vitro HEAETEG(303). Mia GAAN peAETN BpRKe OTI 0€ ynpaIdTEPOUG
a00eveiG Ye KATAyUa 10XioU, UTTAPXEl MIO ONPAVTIK augnon Twv €MITTEdWY 0pou
NG pPeQioTivng TTAPOAO TTOU O OXEDIAONOG TNG MEAETNG Oev  OTTOOEIKVUEL
aimétnTa(304). Aev uttdpxouv dedopéva PEXPI TwPa OTnNV PeCIOTiv OXETICOMEVA
ME OOTIKN TTUKVOTNTA 0€ aoBeveic pe IONE.

Ghrelin, visfatin, vaspin, chemerin

H ghrelin €ivar éva véo TIOAUTIETITIOIO TIOU KUPIWG EKKPiVETAl OTTO  TA
VEUPOEVOOKPIVIKA KUTTapa Tou BGAou Tou OTOPAXOU Kal O€ WIKPATEPA TTOOA aTTd
KUTTOpa TOu uTtroBaAduou. lMioTevetar Omi Traidel €vav onuavTtikGO poAo oTnv
EVEPYEIOKI) 1I00PPOTTIO KAl ETTIONG OTI £XEI ONUAVTIKY £TTIOPACN OTNV OPOIOOTAON
Tou ooTou. H ghrelin digyeipel TNV ooTteoBAacTtoyéveon Olapéocou TnNG 0dou
NO/cGMP(305) kai péow TNG avOOTOAAG TNG OOTEORAAOTIKAG ATTOTITWONG
evepyoTtrolwvtag TiIg 0doug GHSR/ERK kai GHSRP13/AKT(306).

In vivo, xopAiynon ghrelin o€ €mmipueg au¢noe TNV OCTIKI TTUKVOTNTA OTNV
eBOoudada 6 kal 12, pwTtoypagifovrag Evav TTPOooTATEUTIKO pOAo TnG ghrelin oTov
00TIKO METABOAIOUO(307). EmTpdoBeTa, Yia onuavTiKh BETIK) OUOXETION PETAEU
ghrelin kal UVOAIKAG OOTIKNG TTUKVOTNTOG PBPEBNKE OE TTPOEPPNVOTTAUCIOKES KAl
METEPUNVOTTAUOIOKEG Yuvaikeg(308). H ghrelin opoUu o¢ pia ITAAIKI) PEAETN ME
ynpaioug avopeg £OEICE 10XUPN OUOXETION PE TNV OCTIKA TTUKVOTNTA OTOV QUXEVQ
Tou pnplaiou(309), KABwG Kal pe TNV OOTIKA TTUKVOTNTA 010 O2 kai O4 1ng
OOQUIKNG Moipag Kal auxéva unplaiou oTig yuvaikeg(310) . Emrpoobera, eival
aglo ava@opdag Ot n BeTIK ouoxETion avaueoa otnv ghrelin opou kair  oTnv
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OOKIOWTH aAAG OXI @AoIwdN Poipa Tou 0oToU , Ogixvel OTI TO OKIdOWTO 00TO €ival
TO M0 €VEPYO PETABOAIKA Turua Tou ooTtou(311). AapBdavovrav uttoyiv TTANBuouod
pe IONE, cipacTtav o1 TTPWTOI TTOU AVOKOIVWOAUE JIa avaoTpo@n oxéon avaueoa
OTNV OCTIKA TIUKVOTATA OTOV auxéva TOU I0Xiou, TnNGg OOQUIKAG Moipag
oTTOVOUAIKNAG OTAANG Kai TnG ghrelin opou(300).

H visfatin €ival pia véa avTitrokivn yvwaoTr wg eVIOXUTIKOG TTapAyovTag TnG

TTpo B KuTTOpIKNAG atroikiag (pre B cell colony enhancing factor) i vikoTivauidikn
owopopik) RNA tpavogepdon.
Bpébnke ot in vitro n visfatin mpokaAei TNV TTapaywyr] ooTeoBAACTWY PE £vav
O00O0ECOPTWHEVO  TPOTTO , QUEAVEI TNV  OUYKEVIPWON TwV  METAAANIKWV
IXVOOTOIXEiwV OTO 00TO(312), Kal £TTioNg avOOTEAAEI TNV OOTEOKAQOTOYEVEDN
pMéow TNG avaoToArig Tou RANK, NFATc1 kaBwg kai ékppaong kathepsin K(313).
EmmimmAéov, in vivo HEAETEG OTO yeVIKO TTANBUCHO dev €0€1IEaV OUOXETION AvAPECT
oe visfatin kal ooTikry TTUKVOTNTA (314-316), cupriuaTa avtiBeTa pe Ta BIKA paAG
(312) otrou Bprkaue 10XUPr) CUOXETION METAEU OOTEOTTOPWONG KAl ETTITTEOWV
visfatin oTov 0pd 6TTwg Kal GAAN pia peAETN(302), o IONE 1TANBucuo.

H vaspin €ival pia MITTOKUTTOPOKIVN TTOU TTPOCQATA AVAYVWPEIOTNKE O€
ETTIMUEG €ival €vag avaoTOAEAG OegPivnG TTPOEPXOPEVOG aTTd TO AITTWON 10TO
(visceral adipose tissue derived serine protease inhibitor) kol = €xel
IVOOUAIVOUIMNTIKEG 1010TNTEG. Mia TTpoo@aTn PEAETN(317) £0eige OTI n vaspin
avaoTéMAel TNV RANKL emmaydpevn ooTeokKAQOTOYEVEON €VW TNV idIA OTIYUNA
EVEPYOTIOIEI TNV  €CWKUTTAPIO 000 TNG KIVAONG TIOU €XEl  AVTIATTOTITWTIKO
aTToTEAEOUA OTOUG avOpWTTIVOUG 00TEOBAAOTEG(318). XTnNV dIKIA pag MEAETN
(312), dOev PBpnkape OUOXETION METAEU vaspin KAl OOTIKAG TIUKVOTNTAG O€
TTANBuopoUg IONE. Mepaitépw PEAETEG ATTAITOUVTAI VIO VO EKTINNOEI O POAOG TWV
QVTITTOKIVWYV OTNV TTABOYEVEIQ TNG OOTEOTTOPWONG.

H chemerin cival pia véa AITTOKUTTAPOKivVn TIOU €KKpPIVETAl oav £va
avevepyd HOPIO KAl EVEPYOTTOIEITAI ATTO TV TIPWTEOAUCN TNG OEPivng TTOU ThV
petatpémel o€ €va aywviotiy Tng CMKLR1 3 chemR23, mrpodyovrag €101 TOV
TTOAAaTTAaoIaopO Twv AITokuTTapwy (319-321). O1 Weigert kai ouv. (259) otnv
MEAETN TOUG TTEPIEYPAWAV TTPWTOI Hia augnon oTta eTTiTreda opou yia Tnv chemerin
o€ acBeveic pe IONE ouykpivouevor e YM kai €18IKOTEPO O€ APPEVES A0BEVEIG UE
vooo Tou Crohn ouykpivopevor pe  EK, avriotoixa. Emmpdobeta, ol
Muruganandan kai ouv. (322) otnv PeAETN Toug Pprkav 6T atraloipr Tou
yovidiou TnG chemerin 1 Tou utrodoxéa CMKLR1 oxertietal pe augnuévn
00TEOPBAAOTIKA IKAVOTNTA KAl AUENUEVN OUYKEVTPWOTN O METOAAIKA IXVOOTOIXEIN
OTOUG ETTIHUEG . AuTr N dpdacon uttTodnAWVEl hia apvnTik €midpacn g chemerin
otnv ooTteoBAacToyEveon, TTou eival cupPBarr ye TV OIKA hOg MEAETN OTToU Ta
emimeda opou TnNG chemerin Atav onuavtikd uywnAotepa oe acBeveic pe IONE
OUYKPIVOPEVA PE auTd YM Kal onuavTIKA OUOXETICOPEVWV HE TNV OOTEOTTOPWON
(323).
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Zupmrepdopara

Augavopueveg evoeitelg deixvouv OTI N aAAnAetTidpaon PETALU AITTWOOUG I0TOU KAl
ooTiTN 10TOU peTaBAaAAeTal oTig IONE. AiGpopol unxaviouoi yia Tnv oxéon AiTroug
KAl 00TOU Kal TOV TTOAU onPavTikd pOAo Twv NITTOKUTTAPOKIVWYV €XOUV dlEpeuvnOEi
OTOV YEVIKO TTANBUOouO Kkal agiCouv TrepaITépw OIEPEUVNONG Kal O TTANBUCHOUG
IONE. EIdIKA o1 AITTOKUTTOPOKIVEG @aivovTal va TTapeUBAAAOVTaI ONUAVTIKA OTOV
OOTIKO METOBOAIOUO ETTNPEACOVTAG TNV I00PPOTTIA AVAUECT O€ OOTEOBAAOTEG Kal
00TEOKAAOTEG. KaBwg n AioTa PE TIG NITTOKUTTAPOKIVEG OUVEXWGS AUEAVETal Kal
TTPOOTIOEVTAI KAIVOUPYIES (N TEAeuTaia AEyeTal 1pIOivn) , ATTOTEAOUV Pia TTPOKANGCN
yla €pEuva TToU TTPOCOOKA va QwTioEl Tov oUvOeTO TTaBOPUGCIOAOYIKO OPOUO TOU
00TIKOU peTaBoAiopou og IPNE, odnywvtag o€ vEEG BEPATTEUTIKEG TTPOCEYYIOEIG.
BaButepn yvwon T1ng TaBo@uaoioloyiag TNG €VOOKPIVIKNG AgITOupyiag Tou
NTTWdOUG 10TOU Ba €ixe oav ATTOTEAEOUA MIa €CATOMIKEUON TNG BEPATTEUTIKNG
OTPATNYIKAG TNG OOTEOTTEVIAG KAl 00TEOTTOPWONG 0€ aoBeveic pe IONE.



EIAIKO MEPOZz

2TOXOI TWV KAIVIKWV HEAETWYV

O1 0TOX0I TWV KAIVIKWV PHEAETWYV OTA TTAQICIA TNG TTAPOUCAG BIDAKTOPIKAG
dlaTpIBng ATav :

* H kartaypagr Twv €mMONUIOAOYIKWY, KAIVIKWV KAl €PYOOTNPIAKWY OEOOUEVWY,
OXETIKG ME TNV  ooTeommépwon o€ aoBeveic pe  IOEN, Tou
TTapakoAouBouvTal oTn yaoTPEVTEPOAOYIKN) KAIVIKY) Tou [laverTioTnuiokou
Noookopegiou HpakAegiou.

* H ekTipnon kivduvou pEICOVOG OOTEOTTOPWTIKOU KATAYUATOG O€ aoBeveig pe
I®ONE pe tnv BonBeia Tou FRAX score kal oUyKpion avaueoa o€ aoBeveig
pe vooo Crohn kal EAKWwOOUG KOAITIOOG.

* ExTipnon emidpaong twv Aimrokuttapokivwyv Chemerin, Visfatin, Vaspin otnv
OOTIKA TTUKVOTNTa 0€ aoBeveig pe IGEN.



KAINIKEZ MEAETEZ

Etritreda opoU Tng chemerin,visfatin,vaspin o€ oxéon pe Tnv
OOTIKA TTUKVOTNTA o€ aoBeveig pe IONE.

MpdéAoyog

Augavopeveg evoeigelg ouvnyopouv OTI N TTAXUOCOPKIO TTPOCTATEUEI EVAVTIQ OTNV
00TEOTTOPWON OTOV YeEVIKO TIANBuopo (324),(190),(152). O deiktng padag
OWHATOG OXETICETAl avACTPOPA HE UWNAR OUXVOTATA KATAYMATWY, EVW N
augnuévn  OOTIKA  TTUKVOTNTA  OXETICeTal  PE  augnuévo  NITTwdn 1010
(324),(190),(152). 'Exer diatuttwBei n uttdBeon OTI AUTOI OI CUOXETIOMOI Ba
gTTOpOoUcav va PBacifovial 0€ POpPIO PE OPHOVIKOU TUTTOU OPACEIG TTOU
TTPOKUTITOUV aTT euBeiag atmmd 1o AIrwdn 10TO Kal AéyovTal AITTOKUTTAPOKIVEG (325).
O1 Mo KaAG peAETNUEVEG €ival OI AVTITTIOVEKTIVN, AETTTIVR, YKPEAiVN Kal PeCIOTivn
TTOU ETTNPEACOUV TNV OOTIKA TTUKVOTNTA CUMMPETEXOVTAG OE TTOAAEG OIAQPOPETIKEG
odoug 6mmwg o TGF-B , RANKL/RANK, PPAR-y, NELL-1, STAT (197), (210),
(326), (264).

OoTeotrevia, 0OOTEOTTOPWON KAl QUENUEVOG  KivOUVOG  KATAYyUATOG  €ival
ouvnBiopéva oe aobeveic pe IONE, aAAd ummdpyouv Ttreplopiopéva dedopéva
OXETIKA YE TO POAO TOU AITTWOOUG I0TOU Kal TIG AITTOKUTAPPOKIVEG OTNV TTaBoYEVEIQ
TOoUuG (326), (237), (193), (300). YTrapxouv TTOANEG PEAETEG PE TIG AVTITTOKIVEG KAl
TOoV pOAo Toug oTIG IONE, OTTWG €TTiONG KAl JE AVTIKEIUEVO TNV CUCXETION TOUG UE
T XOPAKTNPIOTIKA TNG vOoou, (259), (244), (248), (250), (265). H mrAsiovoTnTa
QUTWV €VTOUTOIG Qv TTAPEXEI TTANPOQPOPIEG yIa TNV OOCTIKA TTUKVOTNTA TWV
a0BevwYV. Z€ PIa TTPONYOUMEVN UEAETN, Ta €TTiTTEdA OpoU TNG ghrelin oxeTioTnkav
ME XauNnAR ooTIK TTUKVOTNTA, uTTodNAWwvVovTag £va poAo Tng ghrelin otov 00TIKO
peTaBoAioud oe aoBeveic pe IONE (327).

MeipapaTtika dedopéva o€ apoupaioug UTTOdNAWVOUV £vav onuavTIKO POAO TOU
uttodoxéa 1ng chemerin CMKLR1 oTtnv ooTteoBAacTtoyéveon Kal €TTiong pia
avaoTaATiky dpdon oTtnv oaTteokAaoToyéveon (322), (29). H visfatin ermiong
Qaivetal va Olgyeipel Tov  TTOANATTAQCIAONO Twv  00TeoBAAOTWY HE  €vav
O000ECAPTWHEVO TPOTTO KAl ETTIONG vA MPTTAOKAPEI TOV TTOAAQTTAQCIOONO TwV
ooteokAaoTwv Pe kataoToArl RANK, NFATc1 kal Tnv ékgpaon g kabeywivng K
(220). Mpbéoarta dedopéva £d1Cav OTI N vaspin £xel gia dpdaon dITTAoU oTTabiou
Kabwg avaoTéAAel Tnv RANKL — eTTaywpevn 00TEOKAQOTOYEVEDT KAl TTPOAYElI TV
ooTeoBAaoTOyEéVEON MECW TNG AVAOTOANG TNG ATTOTITWONG TWV O0O0TEORBAACTWV
(317),(318). O oKkomOG QUTAG TNG MEAETNG ATAV EPEUVAOOUME TO POAO TOU
NITTWAOUG 1I0TOU KAl TwV AVTITTOKIVWY chemerin, visfatin, kal vaspin otnv egeavion
ooTteommopwong o€ IONE aobeveig.

AoBeveig kal pédodol

Autrl n KAIVIK) PEAETN TTpayuatotroinenke otn [aoTtpevrepoAloyikry KAIVIK) Tou
TTAVETIOTNMIOKOU voookouegiou HpakAgiou atnv KpATtn avaueoa otov ®eBpoudpio
Tou 2012 kai Tov MdépTio Tou 2013. 120 aoBeveig pe IONE kai 98 vyigic pdptupeg
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(YM) €dwoav ouykatdBeon kal ouptrepieAN@Onoav oTtnv  PeAETN. Kpitrpia
ATTOKAEIOPOU UTTAPEQAV © UTTAPEN OTTOIOUDATTOTE YETABOAIKOU VOO UATOG TTOU £XEI
w¢ atmmoTéAeopa TNV aAhayry oTov 00TIKO PETABOAIOUO OTTWG yIa TTAPAdEIyUa TO
OUVOPOMO PBpaxeog eVvTEPOU, KOIAIOKAKN, OTTOIOUBNTIOTE €idoug OUuOAsIToUpYia
BupeoeIdoug, NTTATIKI KAl VEQPPIKA QVETTAPKEIQ, dIAyVwOon KapKivou KaBwg Kal
Xpron dIQwo@ovikwy  Kal  KaAoitovivng.  Ta  dnuoypa@ikd  Kal  KAIVIKG
XOpaKTNPIOTIKA TwV IONE aoBevwv otnv YeAETN TTapouaiadovTal aTov TTivaka 1.
H evtdmmion 1ng véoou kal N ouptrepipopd otnv vooo Tou Crohn kai n €KTaon mng
vooou otnv EK, Tadivoundnkav pe Bdaon tnv tagivounon tou MovipeaA(1). H
EVEPYOTNTA TNG VOOOU EKTIUABNKE XpnOoIhoTTOIVTAG TOV KAIVIKO Ogiktn CDAI yia
Toug aoBeveig pe vooo Tou Crohn kai CIA (clinical Index Activity) yia acBeveig pe
EK (328). O1 mapdpuetpol Tou Kataypa@nkav yia 0Aoug Toug aoBeveic pe IONE
otnv évapén Arav: nAikia, UAo, evioTTion Kal Baputnta vooou, dIAPKEIQ VOOOuU,
EMMUNVOTTAUON, QAPPOKEUTIKY aywyr], Ayn aAkoOA kai kamviopa. Emmpdobera,
NTTWANG 10TOG, aduvaTtog 10TOG, OAIKO PBdapog, CRP kai emieda opou yia
chemerin, visfatin kal vaspin ekTiuiOnkav Kkal KATaypa@nkav yia OAOUG TOUug
000BeVEiG.

MeTpO€IG OOTIKNG TTUKVOTNTAG

H ooT1ikf TTukvoTnNTa KOTaypdgenke ammdé 1o ouoTtnua Lunar Prodigy OITTARG
evépyelag atroppoenoiopetpiag (Lunar Prodigy, GE, USA) otnv ooc@uikf poipa
NG oTTOVOUAIKAG 0TAANG (O1-0O4) kaBwg Kal oTov auxéva Tou pnpiaiou ooTtou. Ol
KateuBuvTApieg odnyieg Tou Tlaykdédopiou Opyaviopyou  Yyeiag ([1.0.Y.)
XPNOIUOTTOINBNKAV YIO TOV OPICHO OOTEOTTEVIKWYV KOl OOTEOTTOPWTIKWY A0OEVWV:
T score > -1 SD amd koivou kal oTnv 00QUIKA Hoipa OTTOVOUAIKNG OTAANG Kal
OTOV QUXEVA Pnplaiou BewpeiTal UOIOAOYIKN OOTIKH TTUKVOTNTA. T score avapeoa
o€ -1 kal -2.5 SD ¢ite TNV 00QUIKN Poipa oTTOVOUAIKNG OTAANG €iTE OTOV auxéva
TOU pnplaiou Bewpeital ooTeotrevia, kal T score < -2.5 SD €ite 0TV 00QUIKA
Moipa TnG OTTOVOUAIKNG OTAANG €iTE OTOV aQuxéva TOUu pnplaiou Bewpeital
ooTeomopwon. H oAdowun odpwaon avaAudnke atrd 10 Tpdypauua enCore TTou
gival TrpogopTwuévo oto Lunar Prodigy. To mpdypappa autd TTapéXel akpIBEic
TTANPOYOPIEG TNG OCWMATIKAG KATAVOUNG: AITTwdNG 10TOG, aduvaTog 10TOG,
OUVOAIKO BAPOG CWHATOG.

EpyaoTnplakog EAeyxog

Aciypata aiparog eAn@onoav armmd 6Aoug Toug aoBeveig kal 98 YM T10 TTpwi
META a1rd OAovuxTia vnoTeia . Ta dciypata @uyokeviprinkav (3500 x) yia 15
AeTTTd Kal ammobnkeuTnkav oTtoug -80 ° C. H ELISA (EvCupo  €€apTWHEVN
avoooaTToppo@PnTIKy  OOKINOCIa) TTPAYMATOTIOINBNKE yia va KaBoploBei Ta
emimeda Twv AimmokutTapokivwy  chemerin (Millipore 8820, Single Oak Drive,
Temecula, CA, USA), visfatin(Phoenix, Pharmaceuticals, 30 Beach Road
Burlingame, CA,USA) kai vaspin (Cayman, Cayman Chemical Company, 1180
East Ellsworth Road, Ann Arbor, MI, USA) otov op6 Twv acBevwv oUPNQWVaA e
TIG OONYIEG TOU KATOOKEUAOTH.
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Mivakag 1. Baolkd xapaktnpioTiké acBevwv pe IONE

AoBeveig EK NC ouvoAo

Ap1Buo6g 52 68 120
47 .41

Méon nAikia (xp)(xSD) 50.2+17.2 14.62+14.7 +16.1

Appeveg 29 35 64

OnAea 23 33 56

Evepyoi 17 13 30

Mn evepyoi 35 55 90

Méon diapkeia voéoou (xp)(xSD) 10.917.2 9.45+9.6 10.1£8.4

KatrvioTég 14 28 42

Mn KaTTvVIOTEG 33 32 65

Mpwnv KATTVIOTEG 5 8 13

EvTtotTion vooou

MpwkTimda (EK)/EiAedg (NC) 11 21

ApIoTEPAG EVTOTTIONG

KoAimida(EK)/Crohn atov k6Aov (NC) 21 16

EkteTapévn koAimida (EK)/eINedg +KOAOV

(NC) 20 27

AvWTEPO TTETTTIKO +EIAEOG KA/ KOAOV 4

2upTTEPIPopa vooou (NC)

OAeypovwdng 29

2TEVWTIKN 19

2 UPIYYOTTOIO0G 20

O¢partreia KATa TNV dIAPKEIA TNG HEAETNG

Bouteoovidn 9

2TEPOEIDN 14 16 30

AvTti- TNF-a 8 35 43

AvoookaTaoTaATIKG 3 15 18

AQYnN aAKOOA

3 1 TTEPIOOOTEPEG AAKOOAIKEG

Movadeg/nuEpa 4 1 5

Oyx1 Aqyn 32 37 69

Mepiodika 16 30 46

loTopIKS KATAYMOTOG 10 13 23

ZTATIOTIKN) avaAuon

To T1eor Kolmogorov Smirnov xpnoIPOTIOINONKE yia va eKTINNBEI n
KAvoVvIKOTNTA TwV dedopévwy. Ta dedouéva atreikovioTnkav Pe paBdoypduuara.
2UYKPIOE€IG HETAEU TWV OUO OPAdwyv TTpayuartotroimnénkav pe Baon 1o t-t1e0T 1} 10
Mann — Whitney U-test evwy o1 OUYKPIOE€IG aVAUETO OE UTTOOMABEG £yIvav PE TNV
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ANOVA. H otaTioTikr) onuavTikotnTa opiotnke oto 0.05 . H oxéon avaueoa otnv
TTAPOUCia 0OTEOTTOPWONG KAl OTA XApakTNPEIoTIKA Twv IONE acBevwyv EeTAOTNKE
ME MOVOTTaPAYOVTIKA Kal TTOAUTTAPAyOVTIKA AoyIoTIKr diaBabuiouévn avaAuon.
2710 TENIKO povTEAO, N €EnpTNUEVN PETARBANTH ATAV N TTOPOUCIO OCTOTTOPWONG KAl
ol JeTaBANTEG ATAV QUTEG PE onuavTIKOTATa <0.1 0TV HOVOTTAPAYOVTIKA avaAuon
. OAn n oTamnioTikn emegepyaaoia éyive pe 1o MedCalc AoyioTikd TTakéto (MedCalc
Software, Belgium).

EmiTpotrA eAéyxou

To TTPWTOKOAAO TNG MEAETNG EYKPIONKE ATTO TNV TOTTIKN ETTITPOTIA EAEYXOU
(ap1Bu6g TTPpwTOoKOAAOU11247/25-09-2012) oUPQwva pE TIG ApXES TNG OUVOAKNG
Tou EAcivki (1997). Mia ypamT ouykatdBeon atmokTAOnke amd kdbe aoBevi
EexwplioTa.

ATtroteAéopara

Meiwpévn ooTIKA TTUKVOTNTA BPpédnke o€ 73 aoBeveig pe IPNE (62%), atrd
Toug otroioug 48 (42%) cixav ooTteotrevia kal 26 (23%) ooTteommopworn. Ol
OOTEOTTOPWTIKOI A0BEVEIG €ixav onuAvTIKA PeIWPEVO OAIKO AiTwdn 1016 (19501.3
+ 8085.2 yp) o€ oxéon ue TOUG 00TEOTTEVIKOUG aoBeveic  (23089.2 + 9939.9 yp)
KAl JE a0BevEiG e QUOIOAOYIKN 0O0TIKA TTUKVOTNTA (28410 + 10692 yp) (OR:0.89,
95%Cl 0.83-0.95 p=0.01)(eik6va 1).

50 |
40 -
30 |

20

Frequency

10

OF

Osteopenic Normal Osteoporotic

Osteoporotic status of the patients

Eikéva 1. ZuxvoTnta ooteommopwong oToug acBeveic ye IGEN

H ooteomépwon o1o pnpiaio ooTd £€0€1§e ONUAVTIKEG CUOXETIOEIG UE TNV
nAikia (OR 1.04, 95%CI 1.01-1.07, P=0.0059), ohiké Airwdn 1016 (OR 0.92,
95%CI 0.84-0.99, P=0.01) kai &¢iktn pélag cwparog BMI (OR 0.86, 95 %Cl
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0.75-0.99, P=0.0376). 2npavTikl av Kal OPIOKN OUuoxXETIon TrapaTtnprionke
QVAPECQ OTOV OWHATIKO AITTWdN 10TO KAl 0TV 00TEOTTOpWon ouvoAikd (OR 0.99,
95%CI 0.99-0.99, P=0.045). To ooTteotropwTIKO status Twv acBevwv pe IONE dev
@AvNKe va ernNpeadeTal ammd TNV eviotmon Tng vooou, €idog Kal dIAPKEIA AUTAG,
AN aAKOOA Kal gvepyd KATIVIOPO KOBWG KAl a1md TO QUAO avo@EPOVTag T

BaOIKG XapaKTNPIOTIKA TwV aoBevwy. (TTivakag 2)

Mivakag 2. XapaktnpioTikd aocBevwyv pe IONE o€ oxéon ye Tnv o0TIKA TTUKVOTATO

MeTaBANTEG ®duaioloyikr) | OaTEOTTEVIKOI OoTeoTTOpWTIKOI | P-
OOTIKA N=48 (40%) N=25 (21%) value
TTUKVOTNTA
N=47 (39%)
Méon nAikia (p.o.x 43.4113.3 48.41 16.3 49.51£16.0 0.016
SD)
duAo
©niAu, N (%) 18 (38%) 35 (72%) 13 (52%) 0.817
Tutrog N6éoou
NC, N (%) 25 (53%) 25 (52%) 18 (72%) 0.38
Méon diapkela
vooou (urvegtSD) 108+ 80 120+£104 78135 0.795
KatavaAwon aAkoOA
N (%) 1(2%) 5 (10%) 4 (16%) 0.507
Evepyoi kaTvioTéQ
N (%) 18 (38%) 12 (25%) 12 (48%) 0.572
BMI (u.0. £SD) 27.4+5.9 258+ 5.3 23.314.7 0.029
OAik6G AiTTwdng 28410+10692 | 23089.2+9939.9 | 19501.3+8085.2 | 0.01
10TOG (YpxSD)
OAIKOG pn ANiIrrwdng
10TOG(ypx£SD) 4724319681 | 46629+8984 4409419903 0.105

Ta emireda opou yia Tnv chemerin Atav onuavTiIKA uwnAdTEPA 0€ A0BEVEiGg
ME IONE ev ouykpioel pe YM Kol gu@AVIOQV ONPOVTIKA CUCXETION ME TNV
ooTeoTrépworn). OTTwg @aiveTal Kal oTnV €IKOVA 2,
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Total fat mass (gr)
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Eikéva 2.Zxéon AITTwdoug 1I0TOU YE 00TEOTTOPWTIKO status acBevwv pe IONE

Ta péoa emmimeda opou yia Tnv chemerin Atav 13.67.1+5.8 ng/mL o€ aoBeveig e
véoo Tou Crohn, 13.944.3 ng/mL ot aoBeveig ye EK kai 7.842.6 ng/mL o YM
(OR 0.95, 95%CI 0.93-0.98, P<0.0001). Aev BpéOnkav onuavTIKEG DIAPOPES Yia
Ta emmireda opou visfatin kal vaspin avaueoa oe IONE acBeveic kar YM (eikdveg 3
Kai 4) (P=0.76 and P=0.162, avTioToixa).

Ta emimeda opou Tng visfatin ATav uywnAdtepa oe aoBeveic pe vdéoo Tou
Crohn og oxéon pe aoBeveig Tou eixav EK (9.3+14.01 vs. 6.5+7.2 ng/mL, OR
0.86, 95%CI 0.80 -0.92, P=0.039). EmimrAéov, Ta emmireda opou TnG chemerin Kai
TNG vaspin ATav TTapouola avdueoa o AppPeveS Kal BnAea | petalu aocBevwyv ue
véoo Tou Crohn kai EK, 6tTTwg emmiong kai ommoladnmote aAAN TTapAPeTPOg OTTWG
XOPAKTNPIOTIKA TNG VOOOU Kal TTApAUETPOI AITTWdN Kal aduvaTtou 10ToU.

Agv utAp&av onuavTikéG OuoxeTioelig avaueoa o€ chemerin, visfatin,
vaspin pe CRP,BMI,nAikia. H ooteommépwaon oTo unpiaio ooto £0€I1EE ONUAVTIKES
ouoxeTioelg e Ta etTimeda opou NG chemerin . (OR 0.78, 95%CI 0.63-0.97
P=0.02). Ta emimeda opou Tng visfatin ouoxetioTnkav 1oxupd HE TNV
00TEOTTOPWON OTNV OCOQUIKN Hoipa TNG oTmovOUAIKiG oThAng (OR 0.78, 95%CI
0.63-0.97, P=0.026) aAAd Ox1 pe TNV OOTEOTTOPWON OTOV AUXEvA TOU WnpPlaiou
(OR 0.87, 95%CIl 0.71-1.06, P=0.18). Ev TéAel, dev UuTPEOV ONUAVTIKEG
OUOXETIOEIG aVAUESQ TNV vaspin Kal 0 OTToIadNTTOTE ATTO TIG TTAPAUETPOUG TTOU
OUMTTEPIEANPONCAV OTNV PEAETN OTTWG XAPAKTNPIOTIKA TNG vOoou, ANITTwdng 10TOG
aduvaTog I0TOG KAl OOTIKI TTUKVOTNTA.
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Eikéva 3. Emireda chemerin otov opd o€ aoBeveig pe IPNE kai YM
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VISFATIN serum (ng/ml)

AUC patients B CD patients C Healthy controls

disease type

Eikéva 4. Emritreda opou visfatin otov opd o€ aoBeveig pe IOPNE kai YM

>uvtopeloelg: IONE: I8io1rabr @Asypovwdn voorjuata eviépou, YM: Yyieic MapTtupeg.
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WASPIN serum (ng/ml)
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AUC patients B CD patients C Healthy controls

disease type

Eikéva 5. Emritreda opou vaspin o€ acBeveic pe IONE kai YM

O Trivakag 3 dgixvel TNV JovoTTapayovTiki AoyioTIKr TTaAivopoun avaAuon
TTOU QTTEIKOVICEl TNV OXéon AvAPECa OTnNV TTapoudia TNG OOTEOTTOPWONG Kal
OUYKEKPIMEVA  XOPAKTNPIOTIKA Kol TTapdueTpol Tou TTANBucpol |IONE  Trou
mepIAappavovtal. HAkia (OR 1.04, 95%CI 1.01-1.07, P= 0.0059), OAIk6g
ATTwdng 10166 (OR 0.99, 95%CI 0.99-0.99, P=0.045), eyunvotrauon (OR 18.64,
95%Cl 2.15-162.02,P=0.008) , ka1 emitreda opou yia visfatin (OR 0.81, 95%CI
0.67-0.96, P=0.021) ka1 chemerin (OR 0.79, 95%CI 0.67-0.93, P=0.0057), £¢dcigav
MIO 1I0XUPH OUOXETION PE TNV ooTeoTTOpwon. O AITTwdng 10166 TwV Gvw Kal KATW
akpwv (OR 0.99, 95%CI 0.99-1.01, P=0.124, OR 0.99 95%CI 0.99-1.01 P=0.36
respectively), kaBwg kal o AiImmwdng 10T6¢ Tou Koppou (OR 0.99, 95%CI 0.99-1.00,
P=0.112) dev eu@avicav onuUavTIK) CUCXETION PE TNV OOTEOTTOPWON OE AOBEVEIG
pe IONE. Kapia atd 1ig TapauéTpoug Tou aduvartou 10Tou, Ta emmiTreda opou TnG
vaspin, QUAo, €idog TNG vooou, dIAPKEID TG VOOOU, KATIVIONA, Afjyn aAKOOA Kal
QAPUAKEUTIKN aywyny Ogv gixav Kauia €mmidpacn OTO OGUVOAIKO OCTEOTTOPWTIKO
status oTov UTTO PEAETN TTANBUCHO.

Mivakag 3. MovotrapayovTiki AoyIoTIKA TTaAivdpoun avaAuon avaueoa o€ 00TEOTTOPWON
Kal €10IKEG TTAPAPETPOUG Tou uTTo £€€Taon TTAnBucouou IONE.

MeTtaBAnTA OR (95% ClI) P-Tiun
HAikia 1.04 (1.01-1.07) 0.0059
BMI 0.92 (0.84 - 1.01) 0.082
AvTI-TNF-a 0.97 (0.38 - 2.46) 0.95
CRP 0.92 (0.67 - 1.27) 0.61
®Uho 0.69 (0.28 - 1.71) 0.43
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ToTtrog véoou 2.02 (0.76 - 5.37) 0.16
Evtotion vooou 1.19 (0.92 - 1.54) 0.18
Aidpkeia voéoou 1.00 (0.99 - 1.01) 0.75
Evepydtnta vooou 0.81 (0.29 - 2.26) 0.68
AAqwn TTpedviddvng 0.69 (0.21 - 2.25) 0.54
AAKOOA 2.61(0.41-16.57) 0.31
Epunvotrauon 18.64 (2.15-162.02) 0.008
Evepyo kamviopa 1.07 (0.42 - 2.72) 0.89
OAIKOG AiITTwdng 101G 0.99 (0.99 — 0.99) 0.045
AITTWdNG 10T6¢ dvw akpwyv | 0.99 (0.99 — 1.001) 0.124
AImmwdng 10166 Katw | 0.99 (0.99 — 1.01) 0.36
AKPWV

NAITTWANG 10TOG KOPUOU 0.99 (0.99 — 1.00) 0.112
OAIk6g  aduvatog (lean) | 1.00 (0.99 — 1.01) 0.50
10TOG

Aduvatog  10T16¢  avw | 1.00 (0.99 - 1.01) 0.71
AKPWV

Aduvatog 10T0¢  katw | 1.00 (0.99 —1.01) 0.49
AKPWV

Emireda opou chemerin | 0.79 (0.67 - 0.93) 0.0057
(ng/mL)

Emitreda opou  visfatin | 0.81 (0.67 - 0.96) 0.021
(ng/mL)

Emireda  opou vaspin | 0.75 (0.10 - 5.66) 0.78
(ng/mL)

Mivakag 4. TMoAutrapayovTiky AoyioTiKr) TTaAivOpoun avaAuon yia Tov kaBopiopd
TTapayovTWYV TToU £TTNPPEACOUV TNV 00TEOTTOPWOTN o€ acBeveic pe IONE.

MeTaBANTA Odds ratio (95% CI) P-TiuR
HAIKia 1.04 (1.01 -1.08) 0.02
BMI 0.89 (0.79-1.01) 0.06
OAik6g Aimrwdng 10166 | 1.00 (0.99 — 1.01) 0.88
Emitreda opou | 0.83 (0.70 - 0.98) 0.03
chemerin

Emitreda opou visfatin | 0.78 (0.63 - 0.97) 0.02
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O mivakag 4 aTtreikovifel Ta  aTTOTEAEOPATA  TNG  TTOAUTTOPAYOVTIKNG
AoyIoTIKAG TTaAivdpoung avaluong yia va KaBopioBouv ol TTapAayovTeg KivOUvou
TTOU €TTNPEPEAGCOUV TO OOTEOTTOPWTIKO status Twv acBevwv pe IONE, AaupdavovTtag
uTTOWIV KABe 10XUpy OUOXETION aTmd TNV POVOTTapayovTiky avaAuon. Mia
ONMAVTIKI) CUOXETION avaueoa oTta emmireda opou Tng visfatin (OR 0.78, 95%Cl
0.63-0.97, P=0.02), nAkiag (OR 1.04, 95%Cl 1.01-1.08, P=0.02) «ai
ooTeOTTOpWONG TTapatnenonke. Aiyétepo duvarr) aAAd OTATIOTIKWG ONUAVTIKN
OuOoXETION TTAPATNPNBNKE €TTiIONG Kal yia Ta €Tmireda opou TG chemerin (OR
0.83, 95%CI 0.70-0.98, P=0.03). Aev BpéBnkav emTTpOOBETA CUPTTEPACHATA ATTO
TNV TTOAUTTAPAYOVTIKH avaAuon.

Zudntnon

AuTr) n peAETN €0€1Ee OTI Ta eTTiTTEdA OpoU TNG chemerin gival onuavTiKa
uynAoétepa oe aoBeveic pe IONE oe ouykpion pe autd aoBevwv pe EK. Ta
ATTOTEAEOUATA AUTA €iVAl O€ CUPQWVIA PE TTPONYOUUEVEG ONUOOCIEUPEVEG UENETEG
(265) (329). EmmrpooBeTa, PPAKAPE OTI yia TIPWTN QOPA MIA  CNPAVTIKN
avecdpTntn OeTIK OUOXETION avdpeca oTta emimeda opou Tng visfatin | g
chemerin kal TNV TTapouadia NG ooteoTTopwong o€ TTANBuopod IONE. H cwpaTtiki
KATOVOMN €XEl TTPOTOBEI ATTO TTPONYOUMEVEG MEAETEG WG €vag ONUAvTIKOG
TTPOYVWOTIKOG TTAPAYOVTAG TNG OCTIKAG TTUKVOTATAG o€ TTANBucuoug IONE (325)
(330). EvrouToig, otnv PeAETN pag, atro Koivou AITTwdNngG Kal aduvartog 10TOG Oev
OXETIOTNKAV AVEEAPTNTA PE TNV TTAPOUCIA OOTEOTTOPWONG.

H visfatin eival pia véa NTTOKUTTOPOKIVN YVWOTH WG  EVIOXUTIKOG
TTapAyovTag atolkiag mpo B kuttdpwv (pre-B colony enhancing factor PBEF)
RNA 1pavo@epdon VIKOTIVOUIBIKOU Qwa@opIikoU 0gEog (nicotinamide phosphoric
acid RNA transferase - Nampt), TTou TTapayetal Kupiwg atroé Tov OTTAAXVIKO AEUKO
NTTWdN 10T0. In vitro peAETeg £De1Cav OTI TTpoAyel TNV ooTeoBAacTOyEVEDN HECW 2
Kupiwv odwv: T[pwTtov, ptopei va ptmAokdper TV RANKL emTayouevn
OOTEOKAQOTOYEVEDN ME EVA DOOOECAPTWHEVO TPOTTO KaTtaoTéAAovTag Tnv RANKL,
NFATc1 kai Tnv ékppaon 1ng kaBewivng K (313), kar deutepov va OIEYEIpEl TOV
TTOANATTAQOIAOUO TwV OOTEOBAACTWY HE £va IVOOUANIVOESOPTWHEVO TPOTTIO (312).
2UPQWva PE Ta atroTEAéOPATA TNG MEAETNG PAG OTTO TNV TTOAUTTIAPQAYOVTIKA
avaAuorn, Bpnkaue ot Ta etireda visfatin otov 0pd €ixav BETIKA CUOXETION PE TO
00TEOTTOPWTIKG status Twv acBevwv e IPNE, yeyovdg TTou Quroypa@ilel Evav
onNPavTiKe poAo Tng visfatin otov TTABOYEVETIKO pnxavioud TnG OPOIOOTACNG TOU
00TOU, ATTOTEAEOUATA TTOU €ival 0€ CUP@WVIa PE TV JEAETN Tou Moschen kal ouv
(327) n otroia etriong €ixe dievepynBei o€ IOPNE mAnBuoud. BpAkaue ettiong OT1 Ta
emritreda visfatin otov 0pd eival uywnAoTeEpa o€ aoBeveic pye véoo Tou Crohn o€
ox€on ME auTd Twv aocBevwyv pe EK, yeyovog tTou avadeikvuel Evav Tro onPavTiko
poAo 1ng visfatin otnv véoo tou Crohn og oxéon pe Tnv EK |, KATI TTOU QavEPWVEI
KAl TNV dIAQOPETIKOTATA TNG TTABOYEVEIAG TwWV dUO voonuaTtwy. Oa TTPETTEl va
ONMEIWBEI eviouToIg, OTI KAIVIKEG UEANETEG OTOV YEVIKO TTANBUOPO aTTéETUXAV VA
OEiCOUV AOITTEG ONUAVTIKEG CUOXETIOEIG AVAPECT O€ OOTIKN TTUKVOTNTA Kal ETTITTEdA
visfatin otov op6 Twv aoBevwv (303) (314) (315). MeyaAUTepeg MEAETEG
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ATTAITOUVTAI VIO VO TEKPNPIWOEI Kal va OIEUKPIVIOBED TTEpAITEPW O POANOG TNG
visfatin o€ aoBeveic e ooteomopwon €ite pe IONE eite oTOV YEVIKO TTANBUCUO.

H chemerin €ivar pia GAAn véa ANITTOKUTTOPOKIVA TTOU EUTTAEKETAI OTNV
puBuIon TNG ooTeoyéveong kal Airmoyéveong (322) (331) (332). Zuykekpipéva, EXEI
BpeBei 611 01 00TEOBAAOTEG KaI TA AITTOKUTTAPA hoIpddovTal £vav Koivo TTpdyovo,
TA HEOEYXUMATIKA oTeAeXIaia KUTTOpa BIBL. lv vitro peAEéTeG £0€1CaV OTI KATAOTOAR
NG chemerin 4 Tou utrodoxéa CMKLR1 avaoTéAAel Tov TTOAAATTAQCIOOUS TWV
NITTOKUTTAPWY Kal BEATIWVEI TNV OUVOEON TWV OCTEORAACTWY E€VW TAUTOXPOVA
MTTAOKApEl TNV ooTeokAaoToyéveon Olapéoou Tng PPAR y odou (322). >tnv
MEAETN pag Bprkape 6T n chemerin 0pou OXETICETAI IOXUPA PE TNV OOTEOTTOPWON
KAl OTNV OOQUIKI Poipa oTToVOUAIKNG OTAANG KAl OTOV auxéva TOU Pnplaiou ooTou
OTNV MOVOTTOPAYOVTIKA avaAuon kal €mmiong oTl ol aoBeveic pe IONE €deigav
au¢nuéva etritreda opou chemerin oe ouykpion pe Toug YM. Metd Ttnv
TTpooapuoyn Twv dedopévwy Bdoel nAikiag, BMI, kar trapapérpwy AiImmwdoug
IOTOU N OUCXETION QVAPECOA OTNV OOTEOTTOPWON Kal OTA ETTTTEdA OPOU TNG
chemerin aduvatioe aAAG TTapéueive oTaTiIoTIKWG onuavTikr (P=0.0039). Auto
gival o€ ouppwvia pe TNV HEAETN Tou Jing Kai ouv. (333) oTov YeVIKO TTANBUCUO av
Kal otnv OIKI TOUG TIOAUTTAPAYOVTIK) HEAETN N OUOXETION AvAPECA OTNV
00TEOTTOPWON Kal TNV chemerin egagaviotTnke. AUuTA €ival N TTPWTN UJEAETN TTOU
e€etadel Tnv emidopaon Twv emMTEdWY TNG chemerin oTov 0pd O¢ OXEOn HE ThV
00TEOTTOPWON o€ TTANBUCS IONE.

H vaspin cival évag avaoToAéag TTPWTEACNG TNG OEPIVNG TTOU TTPOEPXETAI
a1To TO OTTAAXVIKO AITTWdn 10TO Kal N dpdon Tou €Xel dIOTUTTWOEI N atrown oOTI
AauBdvel xwpa OlOPECOU IVOOUAIVO-PINNTIKAG dpdong Kupiwg egaitiag NG
avaoToAng TG KaAAIkpeivng 7 (334). In vitro peAéteg €deigav 611 n xopriynon
avaoouvOUAOHEVNG vaspin o€ TTovTiKia BEATIWOE TNV uaiodnaia TnNg IvoouAivng Kal
TNV avoxy o€  yAukodn(335). AvaoTtoAry 1ng  RANKL-emmayouevng
OOTEOKAQOTOYEVEONG ME TAUTOXPOVN EVEPYOTTOINON TTOAATTAWY 0dWV KIVAOWV HE
QVTIATTOTITWTIKA ATTOTEAEOPATA OTOUG AVOPWITTIVOUG OOTEOBAAOTEG £XEI TTPOTAOEI
wg n dpacn TnG vaspin oTnV 0,0100Ta0N ToU 00ToU (317). ZTNV YEAETN pOG Oev
BprKauE Kapuia ouoxETIOn avAPeoa O€ vaspin Kal OOTIKN TTUKVOTNTA, YEyovog
TTOU €ival o€ oup@wvia e Tnv PeAETN Tou Assadi kal ouv. (336) OTOV YEVIKO
TTANBUoO.

H pEAETN pag Bev TTETUXE VA ATTODEICEI IO OUOXETION QVAPETO OTN XPron
OTEPOEIdWV, EVEPYOTNTA VOOOU KOl OOTEOTTOPWONG OTTWG Ba avapevoTav. ZXETIKA
ME Ta OTePOEId}, OEV  TTOOOTIKOTIOINOOUE TN XPNon oOTeposidwy (0TO
epwTtnuatoAdyio n emAoyl ATav var A oxi). Mia 1o AETTTOPEPNG TTPOCEYYION
moavoTata va EAuve 1o TTpOBANPa. Etriong dev Bprkape cuoxETION avaueoa oTnv
EVEPYOTNTA TNG VOOOU KAl OTNV 0OOTEOTTOPWOT, YEYOVOGS TTOU TTIBAVOTATA OPEIAETAl
OTnNV OTO YEyovoOg OTI N OOTEOTTOPWON €ival pia Xpovia diepyacia TTou odnyei o€
ATTWAEIO OCTIKAG TTUKVOTNTAG O€ avTiBeon PE TNV QUON TNG VOOOU HE TTEPIOOOUG
€tapong kar ugpeong. H peAétn pag €xel apkeToug Treplopiopoug. ‘Evag
TTEPIOPIOPOG TNG MEAETNG MOG €ival TO YEYOVOG OTI O ANITTOKUTTOPOKIVEG HETPHBNKAV
OTOV 0PO KAl OXI OTO MIKPOTTEPIBAAAOV TOU OCTITN I0TOU, KATI TTOU QAiVETAI VA €ival
MO ONUAvTIKO yia Tnv opoidoTtacn o€ emimedo ooTtou (337). Emmpoobera, o
oXeDIOONOG TNG MEAETNG ATV OUYXPOVIKOG (cross sectional) , dnAadn £yive yia pia
OUYKEKPIMEVN XPOVIKA TTEPIOdO Kal €101 AAON oTnv €TmAoyn Twv aoBevwyv Oev
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MTTOPOUV VO aTTOKAEIOB0UV. MEAAOVTIKEG £PEUVEG OTNV TTAPAKOAOUBNON TwV
aoBevwyv Kal emReRaiwon Kal atrd AAAeG Baoiopéveg o TTANBUCUO PEAETEG gival
avaykaia va atrodeigel TNV akpiela Kal TNV OUVAUIKA TV OTTOTEAEOUATWY JAG.

Ev kaTtakAeidel, Bprikaue OTI Ta eTTiTTeda opou TG chemerin ATav onuavTika
uynAotepa oe aoBeveic ue IONE oe ouykpion pe YM. EmmpdoBeta, visfatin kai
chemerin opoU aTtroTeEAOUV QVELAPTNTOUG TTAPAYOVTEG KIVOUVOU €TTNPPEAlOVTaG
TNV OOTIKA TTUKVOTNTA TOOO OTNV O0QUIKN Moipa TNG OTTOVOUAIKNAG OTHANG, OCO Kal
OTOV auXéva TOU pnplaiou ooTou. @a PTITopOoUCE va TTPOKUWEI AV CUPTTEPACHA
o1l n visfatin ka1 n chemerin gival 800 POvo aTTO TOUG TTOAAOUG AvEEEPEUVNTOUG
TTOPAYOVTEG TTOU OUPHETEXOUV OTNV QVATITUEN TNG OO0TEOTTOPpwONG. MeydaAeg
KAIVIKEG MEANETEG QTTAITOUVTAl YyIA va €KTINNBEI 0 duVNTIKOG POAOG AUTWYV TwV
TETITIOIWY OTAV OPOIOOTACH TOU 00TOU Kal va {gkaBapioel av Ba pyrropoucav va
ATTOTEAEOOUV XPAOIMOUG DEIKTEG OTOV 0pO 1 AKOUN Kal BEPATTEUTIKOUG OTOXOUG
OTO MEAAOV.
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Auénuévog Kivduvog Katayporog MeE PBdon Tov aAyopiduo
EKTiHNONG Kivduvou Kataypatog oe EAAnveg aoBeveig pe véoo
Tou Crohn.

Eicaywyn

Eivar eupéwg yvwotd o611 o1 aoBeveic pe IONE €xouv xapnAn ooTikA
TTUKVOTNTA Kal Bpiokovtal o€ uynAod Kivduvo katayparog. H ouvoAikr meavoTnta
kataypatwy eivar 40% peyaAltepn oe IPNE amd Tov yevikd TTANBUoud Kal
augavel ye TV nAikia (179) (177) (104) (175). O TTOBOYEVETIKOG INXAVIOPOG TNG
ooTteommopwons o€ IONE acBeveig gival povo pepIKa yvwoTog. MBavég aitieg givai
: Xpovia @Aeypovr, ENAsipn Bitapivng D, Aqun oTepocidwyv, EANEIYPN QUAETIKWV
OPMOVWYV, AVWHOAIEG OTNV OUOIOCTOCN TOU AORECTIOU, KATTVIOUA, KAl XOUNAGG
0eikTnNG padag cwpartog (BMI) (338) (117) (339). H Ayyn oTepocidwyv OXETICETAI UE
avaooTOA) TNG 0OTEOPRAAOTOYEVEONG KOl TTPOAYWYH TNG ATTOTITWONG  TWV
00TEOBAAOTWY, YEYOVOG TTOU 0dNYEi 0€ oNUAVTIKY EAATTWON OOTIKAG TTUKVOTNTAG.
PTwyo Opemmikd status kai duocatmoppopnon (e10IkKG eTnpedlovTag vitamin D,
vitamin K, kai opoidotaocn Ca), koivad mpoBAiuata oe IONE, oxetiCovral ue
VEQPIKA €TTavappo®non aoBeoTiou Kal OOTIKA emmavappo®non. YTTapxouv
oedopEva OTI dIAPECOANABNTEG TTOU EPTTAEKOVTAl OTNV XPOvIa QAEyPovr, OTTWG
TNF-a, IL-1, IL-6, IFN -y, RANKL utrodox£ag i ooTeoTTpwIoyEpPivn pubuifouv TV
avadlauopPwWaon TOU OO0TOU, EVEPYOTTOIOUV TOUG OCTEOKAAOTEG Kal TEANIKA
ouvTeEAOUV OTNV avaTTugn Tng ooteoropwang (338) (117).

H 1o koivl kal eup€wg dIadedopEVN TEXVIKA YIA TNV EKTIMNON KIVOUVOU
KATAYMOTOG OTNV KABNMEPIVI) TTPAKTIKA €ival n PEBODOG ATTOPPOPNOCIOUETPIAG
akTivwv X OITTAAG evépyelag (DEXA). Autrp n péEBodOG pETPAEl TV OOTIKN
TTUKVOTNTA KUPIWG OTOV QUXEva TNG KEPAANG TOU pnplaiou ootou Kal OThV
0O0QUIKN poipa TNG oTTovOUAIKAG OTAANG. O1 peTpoEIg ekppdaldovTal oav z-score,
avTavoKAWVTAG Tov aplBud Twv otabepwv atrokAicewv (standard deviations
SD's) Tavw 1 KATW a1roé 10 NECO OPO YIa £vav wpIho TTANBuoPo kal To T-score,
avVTavVOKAWVTAG Tov aplBud Twv otabepwv atrokAicewv (standard deviations
SD's) mavw i KATw atro 10 HECO OPO Yia Evav veapod TTANBuoud (131). Ymrdpxouv
oedopEva OTI n PEIWPEVN OOTIKI TTUKVOTNTA Oev €ival eUBEWG avAAoyn PE Tov
KivOUVO KATAYMATOG KOl OTI Ta TIEPIOCOTEPA  KATAypaATa Ouppaivouv o€
avBpwtroug pe éva T score TTAvw atmd 1O oupParikd oplo (236) (235). H
OUOYXETION AVAPECO O€ OOTIKI TTUKVOTNTA KAl KivOUVO KATAYMOTOG ap@ioBnreital
o€ TTOAAOUG DIOQPOPETIKOUG €10IKOUG TTANBUCUOUG, OUUTTEPIAQUBAVONEVOU Kal TA
IONE (340) (105) (176) (106), k&t Tou uTTOdNAWVEl TNV avdaykn va
OUNTTEPIAGBOUYE TTEPICOOTEPOUG TTAPAYOVTEG ATTO TNV OCTIKI TTUKVOTNTA TIPIV TV
£évapén oTToI00dNTTOTE AVTIOOTEOTTOPWTIKNG aywyng (178).

O Maykbéopiog Opyaviopog Yyeiag (M.0.Y.) éxel Tpdbo@aTa avatrTugel Eva
aAyopIBuo ekTipnong Kivouvou ooTikou katayupatog (FRAX) Baoiopyévo o€
KAIVIKOUG TTOPAYOVTEG KIVOUVOU ME 1] XWPIG TRV PETPNON OOTIKAG TTUKVOTNTAG. O
aAyopiBuog autdg Paocifetal o€ peTA-avAAUOEIS aTTO TTANOUOMIOKEG MEAETEG
KOOPTNG Kal TTapEXEl OUO Kupla atroTeAéoparta: MNMpwTov, TNV dEKAETH TTIBAVOTNTA
EVOG MEICOVOG OOTEOTTOPWTIKOU KATAYHATOG (OTTOVOUAIKA OTAAN, 10Xio, Bpaxiovag
Il WHOG) Kal OeUTEPOV TNV OEKAETH TMBAVOTNTA £VOG KATAYUATOG I0Xiou povo. O
aAyopiBuog  eivai dlaBéoiyog oTto  dIAdIKTUOKO  TOTTO: http:  //
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www.shef.ac.uk/FRAX/index. H etaipia 1TToU €kdidel TNV KATEUBUVTAPIEG OdNYiES
yla Tnv avtigeTwtmon Tng ooteomopwons (NOGG) ouviota tnv xprion tou FRAX
ylO va Opioel TIUEG VIO QOAPUOKEUTIKA aywyr Kal Tnv avaykaiotnta yia DEXA o€
aoBeveic e ooteoTrOpwon (96, 341).

O okotmdég pag ATav va EeKTIUACOOUME TNV OKPIBEId TOU TTPO -OOTIKNG
TTukvoTnTag FRAX score oe ‘EAAnveg aoBeveic pe IONE €rol wote va
avayvwpioBei n opyada Twv acBevwyv TTou XPEIACOVTAl PAPPOKEUTIKI aywyn N
DEXA. ETTiong, eKTINACAPE KAl CUYKPIVAUE TOV KivOUVO OOTIKOU KATAYUATOG O€
a00Beveig pe vooo Tou Crohn (NC) kai eAkwdn koAiTida (EK).

MéBodoi
AocbBeveig

Ekmiuyioape 10 FRAX score pe kal Xwpig ooTiKA TTukvoTnTa ot 134 aobeveig
KATOTTIV ouykatabeong 1Tou utreBARBnoav oe DEXA atré tov lavoudpio tou 2007
¢wg 10 MdpTtio Tou 2012 oTto lNavemoTtnuiakd Noookouegio Tou HpakAgiou otnv
Kpntn. Ta akdAouba kpitripia atrokAEIopou epapudoTtnkay @ HAKKia katw atrd 18
XPOVWYV, KOIANIOKAKN, oakxapwdng O1aBATNG, OUVUTTAPXOUCQ NTTATIKA | VEQPIKN
vOoO0g, UTToyovadiopog, dlatapaxeég Oupeogidoug 1 mapabupeosidwy. H
Tagivounon katd Montreal xpnoigyotroinénke yia Toug aoBeveic ye véoo Crohn kai
EK avriotoixa (342). H evepydtnta tng véoou tou Crohn ekTIuROnke atmd tov
ociktn CDAI (343), evw yia Toug acBeveig pe EK xpnoipotrombnke o degiktng CIA
(Colitis Index Activity) (328). Mia ypatrTi ouykaTdbeon atrokTrOnke armmd OAoug
TOUG AO0BEVEIG KAl TO TTPWTOKOANO TNG PEAETNG €YKPIBNKE aTTd TNV ETTITPOTIA TOU
MavemmoTtnuiakoU Noookougiou HpakAgiou.

21NV MEAETN auTr KaTaypdywaue nAikia, QuUAo, deiktn padlag ocwparog (BMI),
TUTTO, €VTOTTION KAl BapuTtnTa TNG VOOOU, QPAPHOKEUTIKI Qywyr, KATIVIOPA Kal
AW aAKOOA, gupnvoTTAUCN KOl AfYn OTEPOEIdWV KATA TNV TPEXOUOO TTEPIODO
aANd Kkal oTo TTapPeABOV. Ta BaAcIK& XAPOKTNPIOTIKA Twv acBevwyv KAtd Tnv
Xpovikr trepiodo Tng DEXA trapouaidotnkav otov Trivaka 1. 28 IONE aobeveig
(13EK, 15 NC, 20.9%)ATav kdtw amd Bepatreia pye Koptikoeldr kai 73 (29EK,
44NC, 54.5%) pe TIponyouhevo IO0TOPIKO  OepaTtreiag  PE  KOPTIKOEION
oupTrEPIEAA@ONoav etriong otnv PeAETN. O p€oog aplBudg Twv KUKAwWV Twv
KopTIKOEIdWYV ATav 4.8 £ 3.1, evw n pEon didpkela Tng Bepatreiog ATav 21.7 + 14.8
HAVES .

H ooTikr TTUKVOTNTA KATAYPAPNKE OTTO OTO OUCTNUA OOTIKNAG TTUKVOUETPIAG
Lunar Prodigy Pro tng General Electric mou civai geykateotnuévo oto lNMalNH.
ATtroTeAciTal ammd Auxvia TTapaywyng akTivwv —X duo evepyeiwv (35 kai 70 keV, ue
TTapeUPBOAR k-edge @iATpou Sm) o€ cuvOUAOPO PE DIATAEN WNPIAKWY AVIXVEUTWV
CZT (Cadmium-Zinc-Telluride). H mapayépevn déoun akTivoBoAiag eival AETTT
TUTTOU BEVvTAAiag (narrow-angle fan beam) pe ywvia 4,5°,
MeTproEIg TTPAYUATOTTOINONKAV OTIG TTAPAKATW AVOTOMIKEG TTEPIOXEG:

* OTNV 00QUIKNA Hoipa oTTOVOUAIKNG OTAANG (2X)
* OTO aPIOTEPO Kal OeEi unpiaio ooTo.

O1 TUTTIKOI XpOVOI 0APWONG PE TIG AVTIOTOIXEG BOOEIG EI0000U AKTIVOBOAIQG yia TIG
TEXVIKEG TTOU XPNOIYOTIOINBNKAv givail:
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*  Ooguikn poipa 2%: 30 sec - 0.037mGy
*  Mnpiaio: 30 sec - 0.037 mGy.
O1 kateuBuvtripieg odnyieg Tou [Maykoéopiou Opyaviopou Yyeiag (M1.0.Y.)

XPNOIUOTTOINBNKAV YIO TOV OPICKO OCTEOTTEVIKWY  Kal

aoBevwv:

OOTEOTTOPWTIKWV

T score > -1 SD ammd koivou kai aTnv 00QUIKN Poipa oTTovOUAIKNG OTAHANG Kal
OTOV QuXEva pnplaiou BewpeiTal QUOIOAOYIKI) OCTIKI TTUKVOTATA. T Score
avapeoa o€ -1 ka1 -2.5 SD ¢€ite 0TV 00QUIKA poipa oTTovOUAIKNG OTAANG €iTe
oTOV auxéva Tou pnplaiou Bewpeital ooTeoTrevia, kal T score < -2.5 SD eite
OTNV OOQUIKN Moipa TG OTTOVOUAIKAG OTAANG €iTE OTOV auxéva TOUu unplaiou
BewpeiTal ooTEOTTOPWON.

Mivakag 1. Baolkd xapaktnpioTiké acBevwv pe IONE

ooTeoTrevia | ooteomopwaon | Puaioloyikoi
EK
®ulo appev 16 (64%) 1 (50%) 15 (57.7%)
OnAu 9 (36%) 1 (50%) 11 (42.3%)
HAIKia 59.9 (12.65) 58 (14) 50.1 (12.42)
BMI 25.8 (3.37) 22.45 (0.45) 29.5 (4.67)
Aidpkeia vooou 15.5 (8.8) 5.5 (5.5) 13.7 (8.9)
Xelpoupyeio 3 (12%) 0 2 (7.7%)
Evtomion vooou | Opbd 14 (56%) 0 9 (34.6%)
ApioTepn 5 (20%) 1 (50%) 12 (46.2%)
OAIKA 5 (20%) 1 (50%) 5(19.2%)
DapUaKEUTIKA
aywyn 5-ASA trapdywya 24 (96%) 2 (100%) 24 (92.3%)
21EPOEIONA 4 (16%) 0 7 (26.9%)
BouTteoovidn 2 (8%) 0 2 (7.7%)
AvoooKkaTaoTaATIKG 3 (12%) 0 3 (11.5%)
AvTI-TNFa 1 (4%) 0 1 (3.8%)
AVTi-00TEOTTOPWTIKA
aywyn 5 (20%) 1 (50%) 2 (7.7%)
NC
dulo appev 13 (50%) 7 (70%) 11 (45.8%)
OnAu 13 (50%) 3 (30%) 13 (54.2%)
HAIKia 51 (13.9) 57.8 (18.6) 38.4 (8.5)
BMI 25 (7) 23.2 (3) 26.5 (5.7)
Algpkela vooou 12.8 (8.2) 17 (14.5) 10 (4.8)
Xeipoupyeio 7 (26.9%) 1(10%) 2 (8.3%)
Evrémmon vooou | ElAe6g 12 (46.1%) 4 (40%) 5 (20.8%)
KéAov 8 (30.8%) 3 (30%) 7 (29.2%)
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EiAeokoAovikn 5(19.2%) 3 (30%) 7 (29.2%)
AvWTEPO TTETTTIKO 1(3.9%) 2 (8.3%)
EINEOKOAOVIKN) + aQvWTEPO TTETTTIKO 2 (8.3%)
KOAov +avwTepo TTETTTIKO 1(4.2%)
PapPOKEUTIKA 16
aywyn 5-ASA trapdywya (61.5%) 5 (50%) 17 (70.8%)
21EPOEIONA 5(19.2%) 3 (30%) 3 (12.5%)
Bouteoovidn 3(11.5%) 1 (10%) 4 (16.7%)
15
AvoooKaTaoTaATIKG (57.7%) 5 (50%) 12 (50%)
AvTti-TNFa 2 (7.7%) 4 (40%) 6 (25%)
AVTI-O0TEOTTOPWTIKA
aywyn 3 (11.5%) 2 (20%) 0
FRAX score

Me okotrd Tnv agIdToTn €KTiNON TNG TTBaAvoTNTAaG £vOG a0Bevoug va
TTAPOUCIACEl OOTEOTTOPWTIKO KATayua onuioupynbnke atmd Ttov [laykoouio
Opyavioud Yyeiag (WHO) 1o FRAX score Baciopévo TTavw o€ €vav ITaAIKO
aAyopIBuo eAAcipel dedopévwy atrd v EANGda. To FRAX score eival évag
aAyopIBuog TTou UTTOAOYICEl TNV TTIBAVOTNTA OOTEOTTOPWTIKOU KATAYMATOG YId
Ta €TTOPEVA OEKA Xpovia AauBdavovtag uttoYIv TIG £ERQG TTAPAPETPOUG: NAIKIQ,
QUAO, UYOoG, BAPOG, IOTOPIKO KATAYUATOG (TUXAIO ) TTPOEPXOMEVO aTTd TpaUua
TTou Oev Ba cixe oav amoTéAeopa kaTayua o€ YM), €kBeon o€ KOPTIKOEION,
ouvUTTOPEN PEUPATOEIDOUG apBPITIdAG, I0TOPIKG KATAYUATOG 10XiOU OTOUG
Yoveig, Afyn aAkoOA TTavw atd 3 povadeg kal evepyd Kamviopa. Or IONE
gival pia amo TIG AITiEG OEUTEPOTTABOUG OOTEOTTOPWONG Kal €101 OAOI Ol
aoBeveic  BewpnBnke OT €xouv  deuTepoTTaBdr)  ooTEoTTOpWON. ToO
EPWTNUATOAGYIO CUUTTANPWONKE PE TNAEPWVIKI) OUVEVTEUEN. YTTOAOYioQuE TA
®RAX scores yia 6Aoug Toug aoBeveig dUo PopES: Tnv TTPWTN PopPd XWwpPIg TNV
XPon OOCTIKAG TTUKVOTNTAG Kal TNV OtUTEPN QOPA ETTAVEKTIMNOAUE OAa Ta
FRAX scores oupTtrepihayfavopévou Kai TIG PETPAOEIG Tou T-score OTOV
auxEva Tou pnplaiou.

ZTATIOTIKN) avaAuon

To Kolmogorov - Smirnov test xpnoigotroiOnke yia va ekTIPNBei n
KavovikOTnNTa TnG KaTtavoung. ETmeidfy o1 Tigég dev NATAvV  QUOIOAOYIKA
KATOVEUNMEVEG, TO ATTOTEAEOUATA TTOPOUCIACTNKAV WG HECEG TIMEG WE TO
QVTIOTOIXO €UPOG N KaBeuId. To diateTapTnuopiako eupog (IQR) utroAoyioTnke
W¢ N aréoTaon YETAEU 25NG TTOoOCTIAIOG B€0NG KAl 75NG TTOoOCTIAIOG B€0NG .
Tetpdywva kal diaypduuara whisker xpnoigotroirénkav yia va cuvoyioouv
KAl VO aTTEIKOVIOOUV Ta OedOPEVA. 2UYKPIoN PETAEU TWV dUO OPAdWY EYIVE UE
10 student's T test } To Mann-Whitney's U test. 2uoxeTiosig avaueoa oTig UTTO
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e¢étaon TTapapETpoug avalubnkav pe Tnv PéBodo ouoxETiong Tou Pearson.
Bland-Altman  diaypduupata  xpnoligotroménkav — yia TNV YPOQIKN
avatrapdaoTacn Twv ouykpiocewv Tou preFRAX kair FRAX scores. Emitreda Tou
P<0.05 Bewpnrbnkav oTatioTikwg onuavTikd. OAol o1 OTATIOTIKOI UTTOAOYIOHOI
Tpayparotroinnkav pye To MedCalc Aoyiouiké (MedCalc Aoyiopiko, BEAyio).

ATtroteAéopaTa

To T score oTnv OOQUIKN MOIpa KAl OTOV AuXEva TOU MNnpldiou Twv
aoBevwyv pe vooo tou Crohn dev ATav onuavTiK& OIAQOPETIKO HE AUTO TWV
aoBevwyv pe EK (P=0.31 kai P=0.13 , avrioTtoixa). Opoiwg Kal Ta z scores oTnv
OOQUIKI MOipa Kal OTOV Quxéva TOu Mnplaiou Ogv NATAV JIAPOPETIKA METALU
aoBevwv pe EK kar vooco Ttou Crohn. (P=0.37 kai P=0.11, avrioToixa).
Xpnoigotroiwvtag 1a diayvwoTika KpitApia Tou MOY, 57 IONE aocBeveig (30 EK
kai 27 NC) Ttagivounonkav wg @ualoloyikoi, 62 (33 EK kar 29 NC) nArav
ooTeoTTeVIKoi, Kal 15 (3 EK kal 12 NC) tagivouibnkav wg 0GTEOTTOPWTIKOI.

H p€on 10et)¢ mOavoTNTa £VOG PEICOVOG OOTEOTTOPWTIKOU KATAYUATOG Yia
IONE aoBeveig Baoiletal oe KAIVIKG dedopéva kal Bpédnke 7.1 % (IQR 4.5 -9.0%)
Kal oupTtrEPIAaUBavopévou Kal TG O0TIKAG TTUKVOTNTAG 6.2 % (IQR 3.7-9.4%) e
ONMAvTIK dla@opd PETALU TOug OTnv avaAuon katd Ceuyog (paired analysis)
(P=0.01) Kai Ta duo score Atav onuavtikd uynAotepa ota BnAsa (P=0.01), aAA\&
OTAV Ol UETEPPNVOTTAUCIAKESG YUVAIKEG TTAPAAAPONKav atmd Tnv avaAuon, Kal Ta
duo QUAa tixav TTapopola scores (P=0.76). H 10etr¢ mOBavoTnTa €vOG PEICOVOG
OOTEOTTOPWTIKOU KATAYUATOG TTOU UTTOAOYIOTNKE €iTe AauBavovtag utréyiv Tnv
OOTIKI TTUKVOTNTA €iTE OXI €ival onUAVTIKA UuWPnAOTEPN O€ QO0BEVEIG JE VOOO TOU
Crohn ouykpivouevn pe aoBeveic ye EK (P=0.02 kai P=0.005 avTioTtoixa). (EIkova
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Eikéva 1. Karavopr 10e1o0¢ mOavoTnTag £vOg PEICOVOG OOTEOTTOPWTIKOU KATAYUATOG HE
Kal Xwpi¢ ooTIKA TukvoTnTa o aoBeveic pe IONE. Ta Tterpdywva Oeixvouv TO
evOOTETAPTOUOPIOKS €UpOG e TNV péon TiUR. O1 pdBdol deixvouv Tnv 5n kal Tnv 95n
TToooOoTIaia Béon Kal oI KOuKideg Twv dedouévwy TTou TTapioTolv Tnv 1n Kair Tnv 99n

TTOoOOTIaia B£0N CNUEILVOVTAI WG AOTEPIA.

To AGBog avaueoa ota OUo frax score PE KAl XWPEIG OOCTIKA TTUKVOTATA

utroAoyiotnke o1o 1.0% (eikdéva 2)
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Eikéva 2. Opia gumoTtoolvng (95%) avéapeoa otnv 10etr) mBavoTnTa evog peifovog
OOTEOTTOPWTIKOU  KATAYMOTOG  XWwpig Tnv ootk  mukvotnTa  (TTpo-FRAX)  kai
oupTtTepIAapBavopévng Tng ooTIKAG TTukvoeTnTag (FRAX) score og aoBeveig pe IONE.

To FRAX score Xwpig va XPnOIYOTIOINCOUNE TNV OCTIKI TTUKVOTNTA EiXE
OaV QTTOTEAECPA MIQ UTTEPEKTIUNON TNG TTIBAVOTNTAG KATAYUATOG O OUYKPION WE
10 FRAX score 1Tou gupTtrepieAGUBavE TNV OCTIKK TTUKVOTNTA. To 95% TWwv opiwv
euTIoTOOUVNG €ival @ 7.9 (xaunAdtepn TiPn) kar 9.8 (peyaAutepn Tiun) . Aéka
onueia ATav ekTOG Ao Ta dlACTAPATA EUTTIOTOOUVNG. H avdAuon deixvel OTI n
ekTipnon Tou FRAX score XpnoIJOTIOIWVTAG OOTIKI TTUKVOTNTA €ival TTPOTINOTEPN
o€ OUYKPION PE QUTAV XWPIG OOTIKA TTUKVOTNTA.
H péon 10etrg mBavoTnTa KATAYUATOG KEQAANG TOU 10Xiou yia aoBeveig pe IONE
nrav 0.8% (IQR : 0.4 -2.2%) kai AapBdavovtag utrowiv Kal TRV OOTIKA TTUKVOTNTA
nrav 0.9%(1QR:0.2-2.5%). Kayia onuavtikr d1apopd avAPNESO O€ TTPO-00TIKAG
TTUKVOTNTAG Kal he- ooTIKR TTukvoTnTa FRAX score dev Bpebnke (P=0.87). Ta
oKop nNAT1av oOpola kol ota duo @uUAa (P=0.15). H ©&tkaetig mBavoTnTa
OOTEOTTOPWTIKOU KATAYMATOG OTO 10Xio Baci{opevn o€ KAIVIKG dedopéva nrav
uynAoTeEpn o€ aoBeveic pye vooo Tou Crohn ouykpivopevn pe aoBeveig pe EK,
aAAG n dlagpopd Toug dev ATav oTaTIOTIKWG onuavtik (P=0.18). A6 Tnv GAAn
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TAeupd 10 FRAX score Aaufdavovtag utrogiv Kal TNV OCTIKA TTUKVOTNTA RTav
ONMAvVTIKA uynAoTEPO 0€ aoBeveig ye vooo Crohn OuykpIvOuEVO YE aoBeveig PE
EK (P=0.04) (eikéva 3)
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10-year probability of hip fracture (%)

) - el l+ &

2 T T
uc CD ucC CD
Without BMD With BMD

Eikéva 3. Karavopy 1ng 10eto0¢ mOAVOTNTAG OOTEOTTOPWTIKOU KATAYHOTOG OTO 10Xi0
XWpig kKal AapBdvoviag umowiv Tnv OOTIKN TTUKvOTNTa 0f¢ acbBeveic pe IONE. Ta
TETPAYWVA OEiXVOUV TO £VOOTETOPTOHOPIAKO €UPOG Pe TNV péon TiPr. O1 pdpdor deixvouv
TNV 5n Kal TRV 95n TTocoaoTiaia B€0n KAl o1 KOUKideg Twv dedOPEVWY TTOU TTAPIoTOUV TNV
1n kal TNV 99n TToooaTIaia BE0N oNUEIWVOVTAl WG AOTEPIA.

‘B¢l aoBeveig pe vooo tou Crohn (8,8%) cixav uwnAd pioko yia éva peiCov
00TEOTTOPWTIKG KATaypa (10etAg mBavotnTa >20%). Mn onUAVTIKEG CUCXETIOEIG
avapeoa oe FRAX scores kal KAIVIKG XOPOKTNPEIOTIKA (EVTOTTION, 10TOPIKO
Xelpoupyeiou, Bepatreia) Twv aocBevwyv pe IONE BpéBnkav katd Tnv avdAuon Twv
0edONEVWV.

Zudntnon

2TNV KaBNUEPIVA TTPAKTIKA, TTOAAOI KAIVIKOI 1aTPOI XpNOIUOTTOIoOUV TO t-score
WG TO POVO KPITAPIO YIO TNV ATTOQACH TOUG WG TIPOG TNV QVTIOOTEOTTOPWTIKI)
aywyn toug oe IONE aoBeveic. EvrouTtoig, pe auTtriv Tnv TTPAKTIKA UTTEP- N
UTTOEKTIMOUV TNV avaykn yia Bepartreia. Paivetal 611 To FRAX score gival pia TToAU
MO EUTTEPIOTATWHEVN TTPOCEYYION OTNV EKTIUNON KIVOUVOU TOU KATAYMOTOG, MIAG
Kal AapBaver utrogiv NG TTapdyovTteg OTTWG N NAIKiA, To QUAO, 0 O€ikTNG Palag
OWMATOG, TO KATIVIONA, N KATAVAAWON AaAKOOA Kal TTPONYOUhEVA KATAYUOTA TTOU
oXeTiCovTal e UYPNAOTEPO KivOuvo KaTtdyuatog. H tmapouca peAETn €0€1Ee OTI TO
KAIVIKO  (XWpPiG OOTIKI TTUKVOTNTa) frax score UTTEPEKTINA TNV TTBavoTnTa
kKaradyparog o€ 'EAANveg aobeveig. EmmpooBera, 10 KAivikO FRAX score Ba
MTTOPOUCE VO XPENOIMOTIOINGEI yIa va KATNYOPIOTIOINOEl TOUG OOBEevEIG TTOU
BpiokovTal 0g uYPNAOGTEPO KivOUVO KATAYUATOG OAAG Oev gival €TTAPKES yia va
avTikataoTrioel To0 oOAIKO FRAX score 1Tou TrepIAauBAvel Kal TNV HETPNON OOTIKNG
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TTUKVOTNTAG . 2€ pIa hEAETN atrd To Hvwpuévo Baoilelo, oi Goodhand kal ouv.
(238) Bprike o1 T0 KAIViKO FRAX score atrdé pdévo Tou pPTTOpEi hE akpifeia va
TTPORAEYEI
(evaioBnoia 100%) TOV KivOUVO OCTEOTTOPWTIKOU KaTAypartog. Evroutolg, Ta
arroteAéopatd pag €deigav OTl n ekTiynon Tou OAlkou FRAX score Trou
TTEPINOUBAVEI KAl TRV OCTIKY TTUKVOTNTA €ival TTPOTIUOTEPO OE OXEOT HE TO KAIVIKO
FRAX score. Baoifdépevol ota utrdpxovia oOedopéva, Oa ptropoucape va
TTpoTEivouue Xprion Tou KAIvikou FRAX score cav éva TTpwTo TEOT YIa TNV £TTIAOYA
aoBevwyv 1ou €xouv avaykn to DEXA scan, kai 10 oAlk6 FRAX score pe tnv
OOTIKI] TTUKVOTNTA YIO TNV ATTOQACT TNG AVTIOOTEOTTOPWTIKAG aywyng . H xprion
TOoU KAIVIKOU FRAX score Ba putropouce va JEIWOEI TNV AVAYKN KAl TO KOOTOG TwV
DEXA kair n xprion tou FRAX score ocuptreplAaufavopévng Kal TG OOTIKAG
TTUKVOTNTAG Ba PTTopouce va Bondrioel otnv AN atto@Acewy €I0IKA 0€ A0BEVEIG
ME vooo Tou Crohn 1Tou €Xouv uWnAod KivOuvo KATtayhaTog. MoTeloupe eVTOUTOIG
OTI AUTA Ta OedOMEVA gival TIPOKATAPKTIKA YIa va KaBopioouv Tnv TEAIKN BeparTreia
yld TNV OOTEOTTOPWON Kal OTI N €QAPUOYN TWV KATEUBUVTAPIWY 0dNyIwV TTou
EXouv ypa@Tei atrd TNV d1EBvr) oudada KATeuBUVTHPIWY 0dNYIWV OCTEOTTOPWONG
(NOGG) o¢ IONE aoBeveig ammaitei repairépw digpeuvnaon.

Ta eupripata TNG MEAETNG MOG ETTIBEBAILVOUV TIG TTPONYOUUEVEG AVAPOPES
OTTOU OEV UTTIPXAV ONPAVTIKEG DIAPOPES avapeoa oe aoBeveig ue vooo Tou Crohn
kal EK oxetika pe Ta t kal z score 1mou Bpédnkav (300, 344). H mapouca PeAETn ,
n TpwTtn PE ouykpion Tou FRAX score avaueoa o aoBeveig pe vooo tou Crohn
kal EK, €d¢1&e 0TI n dekaeTG MOAVOTNTA UEICOVOG OOTEOTTOPWTIKOU KATAYHOTOG
Kal KaTtayuartog 1oxiou (AauBdvovrag uttOyiv Kal TNV OOTIKA TTUKVOTNTA) ATAV
ONPAvTIKA uwnAoTepeg o€ aoBeveig pe vooo Tou Crohn o€ oUyKPION YE AOBEVEIG
pue EK. Ymapxouv BiBAIoypa@ikd dedopéva atrd €MIONUIOAOYIKEG PEAETEG OTI O
ETMTTOAAOUOG TWV KATAYUATWY Kal N meavoTnTa KATAYMATOG Eival TTIO AugnUEVN
oTtoug aoBeveic pe vooo Crohn amd 6m oe autoug pe EK (345) (108). Oa
MTTOpOUCE va UTTOTEBEI OTI N OUCTNPATIKA @QAEyPdovwong atmdvinon Kal ol
QVWHAOAIEG 0TNV OpoIGOTACH TOU AORECTIOU PTTOPOUV VA ETTITEIVOUV TNV AUENUEVN
ATTWAEIO OCTIKAG TTUKVOTNTAG O aoBeveic ye vooo Tou Crohn o€ oUykpion MPE
aoBeveic pe EK. O1 Taparnpro€ig gag €ival o€ oup@wvia Pe Ta EUPANOTA TOU
Hyams ka1 ouv. (346), 0 o1T0ioG avEpepe dIATAPAXEG OTNV APXITEKTOVIKI KAl OTN
Mop@oTToinon Tou 0oToU o€ TTaIdId pe vooo Tou Crohn aAAd o1 o€ autd e EK.

‘B¢l aoBeveig pe vooo Tou Crohn (8.8%) epgdvicav uwnAi mlavotnta
OOTEOTTOPWTIKOU  Katayuatog (10 €rn mlavétnta >20%) , n otoia pag
KIVNTOTTOINOE WOTE VA TOUG CUUTTEPIAGBOUNE O€ TTIO OTEVI) TTAPAKOAOUBNON ME
etnoleg DEXA kai €mBeTIK) Beparreia pe dIQWOPOVIKA KAl CUPTTANPpWHATA
a0BeOTiOU MIAG KAl TA KATAYMOTA OTTOVOUAIKNG OTAANG UTTOPEI va E€ival E€iTe
OOUMTITWHATIKG €iTE va uttodlayvwoBouv oto 20% Twv aoBevwv (347) (348).
MpoUtrapxovra KaTdypata OTTOVOUAIKAG OTAANG €ival  évag  avegaptnTog
TTOPAYOVTAG KIVOUVOU YIa UTTOTPOTTA KaTAyuatog (349).

‘Evag TTEPIOPIOUOG TNG MEAETNG PAG €ival N aTToudia €BVIKWV dEQOUEVWV YIa
TNV OOTEOTTIOPWOTN OTOV YEVIKO TTANBUCHG. ATTO TOTE TTOU €XEI UTTOTEBEI OTI O€ pIa
TETOIO TTEPITITWON N KATOOKEUN Mia €BvIKAG BAaong dedouévwy Ba PTTopouce va
odnynoel oe aoc@aAr ocuptrepdopata (350) (351) (352), xpnolpgoTroIOAaUE TNV
utrdpxouoca Bdon dedopévwy TnG ITaAiag otov utroAoyiopd Tou FRAX
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aAyopiBuou. 'Evag GAAoG TTEpIopIoPOG TNG YEAETNG €ival OTI 0 aAyopiBuog FRAX
oXeOIAOTNKE YIO TNV €EKTIUNON OCTEOTTOPWONG OTOV YEVIKO TTANBuoud Kai yia
NAIKiEG peyaAUTePEG aTTd 40 XpOovwy Kal QUOIKA OxI €I0IKA YIO TOUG QOBEVEIG PE
IONE. AauBdvovtag utméywiv 1o yeyovog Ot éva peydAo PEPOG Tou TTANBUCHOU
Twv aoBevwv pe IPNE civar vedtepol Twv 40 eTwv KaTaAaBaivel Kaveig o1 o
aAyopiBuog FRAX ptropei va UTTEPEKTIMAOEI TNV TOAvVOTNTA KATAYMATOG O€F
QUTOUG TOUG QOBEVEIG €CQITIOG TNG XPOVO- ECAPTWHEVNG OTTWAEING OOTIKNG
TTUKVOTNTAG. TeAEIVOVTAG, N OIAPKEIA KAl N dOCN TOU KOPTIKOEIdWY , ATTAPAiTATN
yla Toug utroAoyiopoug FRAX, dev ptropei mavra va petpnOei pe akpifela,
0dNYWVTAG JE QUTOV TOV TPOTTO O€ AVAKPIPBEIEG.

Ev katakAegidl , 10 kKAivik6 FRAX score atmé povo tou Oev UTTOPEi va
avTIKataoTrioel To OAIKO FRAX score pe Tnv OOTIK TTUKVOTATA YIA TNV €KTIUNON
TOU KIVOUVOU TOU OCTEOTTOPWTIKOU Kataypatog o€ ‘EAAnveg aoBeveig pe IONE.
MBavotara B6a pyropouce va xpnoiyotroindei oav gpyaAcio dialoyng (screening
tool) yia va avayvwpioel aoBeveic TTOU €xouv TNV avaykn Tng DEXA.
EmmpboBeTa, o1 acbeveic pye vooo tou Crohn é€xouv uwnAdtepn mlavoTnTa
KarayhaTog o€ oxéon Me Toug acbeveic pe EK, mBavotara egaitiag NG
OUMUETOXNAG TOUG OTNV OUCTNUATIKY @QAEyhHovwon atrdékpion TTou odnyei o€
MeyaAUTEPN atmmwAgla ooTIKAG palag. Paivetal 611 o1 acBeveig pe vooo Tou Crohn
éXxouv Tnv avaykn evog otevotepou follow up cuptrepiAapBavouévou  Kal
pMeTpocwv KAIVikou FRAX aAyopiBuou kai av emBepaiwBei ammd peyaAUTEPES
TIPOOTITIKEG MEAETEG AQUPBAVOVTAG UTTOWIV KAl TNV dUVNTIKY £QAPPOCIYOTNTA TWV
odnyiwv ™G NOGG, o FRAX aAyépiBuog pe tnv DEXA Ba ptmropouce va
ATTOTEAECEI €va ONPAVTIKO €pYaAgio yia Tnv TTPoANWn MEANOVTIKWY pEi(ovwv
OOTEOTTOPWTIKWY KATAYUATWV.
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NEPIAHWYH

H 18101mabng @Aeypovwdng vooog Tou eviépou (IONE) atroTeAei pia xpovia
@Aeypovwdn mABNOoN Tou yaoTpeviePIKOU OwAnva. H ouxvotnta twv IONE
TTAYKOOMiwg TTOIKiAAEI Kal yia Tnv EK givai 0,5-24,5/100,000 katoikoug Kai yia Tnv
NC civar 0,1-16/100,000 karoikoug. H ouxvotntd Toug oTov AuTikGO Kbéouo
@aivetal va givalr dITTAdola o€ ouykpion Pe TNV Acia (€TO10G ETTITTOAACPOG O€
AuTtikég xwpeg NC 6.5/100.000, EK 10.8/100.000 , oe xwpeg Aciag NC
3.1/100.000, EK 4.1/100.000 kaTtoikoug). Eivar yvwotd o1 acBeveig pe IPEN
éxouv xaunAn ootk TrukvotnTa (BMD) kai mrapoucialouv augnuévo Kivouvo
KataypaTog, 40% MPeYAAUTEPO ATTO TOV YEVIKO TTANBUCOHO KOl QUEAVETAl PE TNV
NAIKia. O TTaBoyeveTIKOG UNXavioudg TNG ooTeOTTOpwOonG o aobeveic pe IGEN
gival TTOAUTTOPAYOVTIKOG KOl POVO MEPIKWG Katavontog. Mepikoi armmd  Toug
TTOPAYOVTEG TTOU ETTNPEACOUV TNV OJOIOCTOCHN TOU QOPBECTIOU KAl TNV OOCTIKN
avadlauopewaon givalr n  xpovia @Asypovry, ENeiwn PBitapivng D, xprion
OTEPOEIdWV, KATIVIONA, XOUNAOG BEIKTNG NACOG OCWHATOG. YTTAPXOUV EVOEIEEIS OTI
n XapnAf ooTIKA TTUKVOTNTA OV gival o€ guBeia avaloyia he Tov KivOuvo 0OTIKOU
KATAYMOATOG, KATI TTOU avadEIKVUEl TNV AVAYKN VA CUUTTEPIAGBOUUE TTEPICOOTEPOUG
TTOPAYOVTEG UTTOWIV YIA TNV EKTIKNON TOavoTnTag 00TIKOU Kataypartog. O M.0.Y.
TPOOPATA  QVETTTULE  €vav  aAyopiBuo  ekTipnong  mmlavotnTag  uEiovog
OOTEOTTOPWTIKOU KATAYHATOG POCICOUEVOG O€ KAIVIKOUG TTapAyovTeG KIvOUVOU
0OTEOTTOPWONG ME I XWPIG TNV HETPNON OCTIKAG TTUKVOTNTAG. O aAyopIBuog autog
BaoifsTal og PETO-AVAAUOEIG ATTO TTANBUOUIOKEG PEAETEG KOOPTNG KAl TTAPEXEl 2
Baoikd amoteAéopara.  [lpwrtov, Tnv  dekaery  mOavotnTa  pEICOVOG
OOTEOTTOPWTIKOU  KATAYHATOG (OTTOVOUAIKy  OTAAN, 10XUW, WHOTTIAGTN) Kal
deuTEpPOV, TNV OEKAETA TTBAVOTNTA KATAYUATOG I0XioU POVO BACn PETPOUMEVNG
OOTIKNG TTUKVOTNTAG.

‘Exel emiong dlotuttwOei n uttdéBeon OTI n cuoxETion xapnAou BMI kai
OOTEOTTOPWTIKWY  KATAYMATWY Ba  ptropouce va atrodobei  oTig  dpdoelg
OPMOVOBPACTIKWY HOPiwV TTou TTapdyovTal amd Tov AITTwdn 1010 Kal AéyovTtal
NiTTokuTTOpOKiVEG. Tleipapatikd dedopéva  deixvouv OTI OI  MNITTOKUTTAPOKIVEG
chemerin, visfatin ka1 vaspin €mdpouv 0TV OOTIKN TTUKVOTNTA PE OIAPOPETIKOUG
MNXAVIOPOUG. 2UYKEKPIPEVA, avaoToAr NG chemerin ) Tou uttodoxéa CMKLR1
€ixe oav atmoTEAEOPa €TTAYOUEVN OO0TEOBAACTOYEVEON OF ETTIMUEG KATI TTOU
KatadelkvUEl TNV apvnTik dpAaon NG oTnv ooTIKN TTukvoTnTa. H Visfatin @aivetai
va dleyeipel Tov TTOAAATTAQCIACHO TWV 00TEORAAOTWY PE DOCOECAPTWHEVO TPATTO
KAl va oTauatd Tnv dIa@opoTIoincn TwWV OO0TEOKAAOTWYV, KATAOTEAAOVTAG TOV
mapayovia RANK, NFATc1 kai Tnv ék@paon cathepsin K. H vaspin @aiveTtal va
TTapouoiddel Baoel TTPOCPATWY OeOOPEVWY [ia DITTAR dpdon avacTéAAovTag Thv
RANKL etrayduevn oOTEOKAAOTOYEVEDT KOl ETTAYOVTOG TNV 00TEOBAACTOYEVEON
avaoTEAAOVTOG TNV ATTOTITWON AUTWY. 2KOTTOG TNG IDAKTOPIKAG dIaTPIRnG ATav:

- H karaypa@r Twv €mONUIOAOYIKWY, KAIVIKWV Kal €PYACTnPIOKWY OEO0OUEVWY,
OXETIKGA WE TNV ooTeoTrOpwaon o€ acBeveic pe IGPEN, Tou TTapakoAouBouvTal 0Tn
NaoTpevrepoloyiki KAIvikr Tou lMNMavetmotnuiakou Noookougiou HpakAgiou.

- H ekTiynon kivduvou HEICOVOG OOTEOTTOPWTIKOU KATAYMOTOG O€ QOBEVEIG PE
IONE pe v BonBeia Tou FRAX score kal cUyKpIon avAauesa o€ aoBeveig ue vooo
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Crohn ka1 eAkwdoug KoAiTIdag kabwg kal ouykpion Tou FRAX aAyopiBuou pe
/XWpPIig TNV NETPNOT OOTIKNAG TTUKVOTNTAG.

- H exTipnon emidpaong twv AirtokuTtTtapokivwv Chemerin, Visfatin, Vaspin otnv
OOTIKA TTUKVOTNTA O€ KPNTIKOUG aoBeveic pe IONE.

Melwpévn ooTIKA TTUKVOTNTA Bpédnke o1o 61% Twv acBevwv pe IPNE, ek
Twv otroiwv 40% ep@avioav ooteotrevia kal 21% eu@avioav ooteomropwon. Ol
OOTEOTTOPWTIKOI OOBEVEIG €ixav ONUAVTIKA PEIWPEVO AITTWON 1I0TO 0€ OUYKPION HE
aoBeveig pe Quolodoyiky ooTikry TTukvoTnTa (OR 0.89, p=0.01). H péon dekaet
mOAVOTNTA €VOG UEICOVOG OOTEOTTOPWTIKOU KATAYMATOG UTToAoyioTnKE 01O 7.1%
Baoifouevo povo ota KAIVIKG Oedopéva , evw AaupBavovTag uttowiv KAIVIKA
0edopéva  Kal OOTIKA TTUKVOTNTA UTTOAOYIOTNKE 6.2%, KatadeikvuovTag pia
UTTEPEKTIMNON OTATIOTIKWG onuavTikr (p=0.001). O1 acbeveig pe véoo Tou Crohn
EM@Avicav peyaAutepn mOavoTNTa MEICOVOG OOTEOTTOPWTIKOU KATAYMATOG KAl
KATAYMOTOG 10Xiou 0€ ouykpion pe Toug aoBeveic pe EK (p=0.005, p=0.04
avTioTOIXQ).

2XETIKA ME TIG QVTITTOKiIVEG Bprikaue OTI N chemerin opou ATAV ONUAVTIKA
uynAoTepn oe aoBeveig pe IONE oe ouykpion pe YM (p<0.0001), evw n visfatin
opouU ATavV OoNnNuUAvtika uwnAdtepn o€ acbBeveig pe vooo Crohn oe ouykpion e
aoBeveic pe EK (p=0.039). ZTnv TTOAUTTOPAYOVTIK} avAAUON KOTAypA@NKE Mia
ONMAVTIKI aveEEAPTNTN CUOYXETION TNG OOTEOTTOPWONG ME Ta £TTITTEdA Opou visfatin
Kal chemerin KaBwg kal ye TNV NAIKIa aAAG OxI hE Tov O€ikTn HAlag CWwHATOG ) TV
owpaTikn katavoun Bapoug (body mass composition).

Ta amotreAéopata TnG Trapoucag OIATPIRNG OEiXxvouv Tnv ETTidpacn Twv
AITTOKUTTOPOKIVWV OTNV OCTIKI TTUKVOTNTA Twv aoBevwv pe IPEN, éTTwg kal Tnv
ONPAvTIKOTATA TNG TTPOPRAEYNS MEICOVOG OOTEOTTOPWTIKOU KATAYUATOG HE TNV
xprion tou FRAX aAyopiBuou woTte va uttdpéel avaAoyn QvTIMETWTTION Kal
TTapakoAoubnon oe aoBeveic pe IPEN. Méoa amd OAn autiv Tnv avaAuon
avadEIKVUETAI 0 ONUAVTIKOG pOAog Tou AITTwdOUG 1I0ToU OoTNV dlIaudPPWaOn Tou
OOTEOTTOPWTIKOU status Twv aoBevwv pe IPEN, TTpoo@EPOVTAG TO ETTIOTNHOVIKO
TTEdI0 YIO TTEPAITEPW PEAETEG.
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Summary

Inflammatory bowel diseases (IBD) are considered to be a chronic
inflammatory process of the gastrointestinal tract. The incidence of IBD worldwide
varies from 0.5-24.5 /100.000 for UC and 0.1-16/100.000 habitants for Crohn
disease. The incidence of IBD in western populations seems to be double
compared with population from Middle East. (Annual incidence rates in western
populations are for CD patients 6.5/100.000, and for UC patients 10.8/100.000,
while in populations in Asia the annual incidence rates for Crohn disease is
3.1/100.000 and for UC 4.1/100.000 habitants respectively). It is well known that
IBD patients present low bone mineral density (BMD) and they show an
increased risk of osteoporotic fractures, 40% higher than the general population
which is increased with age. The pathogenetic mechanism of osteoporosis is
multifactorial in IBD patients and only partially understood. Some of the factors
that affect the homeostasis of calcium and bone remodeling are the chronic
inflammation, vitamin D deficiency, smoking, use of steroids, and low BMI. There
are indications that low BMD is not in direct proportion with the fracture risk, fact
that underlines the necessity of finding more risk factors for the evaluation of
osteoporotic facture risk. WHO has recently developed FRAX score, which is an
algorithm for the evaluation of fracture risk based on clinical factors considering or
not the measurement of BMD. This algorithm was calculated based on population
cohort studies and provides two basic results. Firstly, the 10-year probability of a
major osteo- porotic fracture (clinical spine, hip, forearm or shoulder), and
secondly, the 10-year probability of a hip fracture alone. The algorithm is
available through the web at: http://www.shef.ac.uk/FRAX/index.

Body mass index (BMI) is negatively correlated with high fracture rates and
bone mineral density (BMD) is positively correlated with increased fat mass. It
has been hypothesized that these associations could probably be caused by the
action of hormone-like substances called adipocytes derived directly from the fat
tissue. Experimental data in rats showed that chemerin, visfatin kai vaspin have
an impact on BMD with different mechanisms. More specifically, inhibition of
chemerin or CMKLR1 receptor influences negatively osteoblastogenesis and
bone mineralization and also has an inhibitory action in osteoclastogenesis.
Visfatin has been shown to stimulate the proliferation of osteoblasts in a dose
dependent fashion and also to block osteoclast differentiation by suppressing
RANK, NFATc1 and cathepsin K expression [19]. Recent data showed that
vaspin has also a double sword action as it inhibits the RANKL-induced
osteoclastogenesis and promotes osteoblastogenesis due to the suspension of
the apoptosis of osteoblasts. Aim of the present study was:

- To find the incidence of osteoporosis in IBD Greek patients.

- To evaluate the accuracy of pre-BMD FRAX score in Greek IBD population in
order to identify the patients who need medical therapy, scanning with DXA, or
just close follow-up/reassurance. We also evaluated and compared the fracture
risk in patients with Crohn’s disease (CD) and ulcerative colitis (UC).
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- To investigate the role of fat mass and adipocytes chemerin, visfatin, and vaspin
in the development of osteoporosis in IBD patients.

Reduced BMD was found in 73 (61%) IBD patients, of whom 48 (40%) had
osteopenia and 25 (21%) osteoporosis. Osteoporotic patients had a significantly
lower total fat mass than the osteopenic patients and the patients with normal
BMD (OR: 0.89, 95%CI 0.83-0.95 p=0.01). The median 10-year probability of a
major osteoporotic fracture for IBD patients based on clinical data was 7.1 %, and
including the BMD was 6.2 %. A significant overestimation with the first method
was found (P = 0.01). Both scores with and without BMD were significantly higher
in CD patients compared with UC patients (P = 0.02 and P = 0.005, respectively).

Serum chemerin was higher in IBD patients than HC (CD: 13.67.1+5.8,
UC: 13.944.3 vs. HC: 7.842.6 ng/mL, OR 0.95, 95%CI 0.93-0.98, P<0.0001).

Serum visfatin levels in CD patients were significantly higher than UC
patients (9.3+14.01 vs. 6.5+7.2 ng/mL, OR 0.86, 95%CI 0.80 -0.92, P=0.039). In
multivariate logistic regression analysis, a significant independent association of
osteoporosis (T-score <2.5 SD) with age (OR 1.04, 95%CI 1.01-1.08, P=0.02),
visfatin (OR 0.78, 95%CI 0.63-0.97, P=0.02), and chemerin levels (OR 0.83,
95%CI 0.70-0.98, P=0.03) but not with body mass index or body composition was
found.

The results of the present study illustrate the impact of adipocytes action
on the BMD of Greek IBD patients, as well as the great importance of predicting
the risk of a major osteoporotic fracture, using FRAX algorithm. So though these
results, the important role of white adipose tissue regarding the osteoporotic
status of IBD patients is revealed, offering an opened field for further
investigations.
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Abstract

Background The World Health Organization has recently
developed the Fracture Risk Assessment Tool (FRAX)
based on clinical risk factors and bone mineral density
(BMD) for evaluation of the 10-year probability of a hip or
a major osteoporotic fracture. The aim of this study was to
evaluate the use of the FRAX tool in Greek patients with
inflammatory bowel disease (IBD).

Methods FRAX scores were applied to 134 IBD patients
[68 Crohn’s disease (CD); 66 ulcerative colitis (UC)] who
underwent dual-energy X-ray absorptiometry scans at the
femoral neck and lumbar spine during the period
2007-2012. Calculation of the FRAX scores, with or
without BMD, was made through a web-based probability
model used to compute individual fracture probabilities
according to specific clinical risk factors.

Results  The median 10-year probability of a major oste-
oporotic fracture for IBD patients based on clinical data
was 7.1 %, and including the BMD was 6.2 %. A signifi-
cant overestimation with the first method was found
(P = 0.01). Both scores with and without BMD were sig-
nificantly higher in CD patients compared with UC patients
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(P =002 and P = 0.005, respectively). The median
10-year probability of hip fracture based on clinical data
was 0.8 %, and including the BMD was 0.9 %. The score
with use of BMD was significantly higher in CD compared
with UC patients (P = 0.04).

Conclusions CD patients have significantly higher FRAX
scores and possibly fracture risk compared with UC
patients. The clinical FRAX score alone seems to overes-
timate the risk of osteoporotic fracture in Greek IBD
patients.

Keywords Crohn’s disease - Fracture - Osteoporosis -
Ulcerative colitis

Introduction

It is well known that patients with inflammatory bowel dis-
ease (IBD) have low bone mineral density (BMD) and are at
increased fracture risk. The overall risk of fractures is 40 %
greater than that of the general population and increases with
age [1-3]. The pathogenetic mechanism of osteoporosis in
IBD patients is only partially understood. Possible causes
include: chronic inflammation, lack of vitamin D, steroid
use, sex hormones deficiency, abnormalities in calcium
homeostasis, smoking, and low body mass index (BMI)
[4-6]. Use of steroids is associated with inhibition of
osteoblastogenesis and promotion of osteoblast apoptosis
leading to a significant reduction in bone formation. Poor
nutritional status and malabsorption (particularly affecting
vitamin D, vitamin K, and Ca®* homeostasis), common
conditions in IBD, are associated with renal calcium reab-
sorption and bone resorption. There is evidence that medi-
ators involved in chronic inflammation such as tumor
necrosis factor (TNF)-a, interleukin (IL)-1, IL-6, interferon
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(IFN)-p, receptor activator of nuclear factor kappa-B
(RANK) and its ligand RANKL or osteoprotegerin regulate
bone remodeling, activate osteoclasts, and finally contribute
to the development of osteoporosis [4, 5].

The most common and widely used technique for
evaluation of fracture risk in everyday practice is dual-
energy X-ray absorptiometry (DXA). This technique
measures the BMD mainly in the femoral neck and the
lumbar spine. The measurements are expressed as Z-score,
reflecting the number of standard deviations (SDs) above
or below the mean for an age-matched population, and
T-score, reflecting the number of SDs above or below the
mean for a young adult population [7, 8]. There is evidence
that low BMD is not in direct proportion with the fracture
risk and most fractures occur in individuals with a BMD
T-score above the operational threshold [9, 10]. The cor-
relation between BMD and fracture risk is in dispute in
different patient populations including IBD [11-14], sug-
gesting that we need to include more factors than BMD
prior to commencing any antiosteoporotic treatment [15].

The World Health Organization (WHO) has recently
developed a Fracture Risk Assessment Tool (FRAX) based
on clinical risk factors with or without measurement of
BMD [16]. This algorithm is based on meta-analyses from
population-based cohort studies and provides two main
results: firstly, the 10-year probability of a major osteo-
porotic fracture (clinical spine, hip, forearm or shoulder),
and secondly, the 10-year probability of a hip fracture
alone. The algorithm is available through the web
at: http://www.shef.ac.uk/FRAX/index. The Osteoporosis
Guidelines Group [17] recommends use of the FRAX score
to set thresholds for medical treatment and the necessity for
DXA in patients with osteoporosis [18, 19].

Our aim is to evaluate the accuracy of pre-BMD FRAX
score in Greek IBD population in order to identify the
patients who need medical therapy, scanning with DXA, or
just close follow-up/reassurance. We also evaluated and
compared the fracture risk in patients with Crohn’s disease
(CD) and ulcerative colitis (UC).

Methods
Patients

We evaluated FRAX score with and without BMD in 134
consecutive IBD patients who underwent DXA scanning
from January 2007 to March 2012 at the University Hos-
pital of Heraklion, Crete, Greece. The following exclusion
criteria were applied: age under 18 years old, celiac
disease, diabetes mellitus, malabsorption syndromes, con-
current liver disease, renal disease, hypogonadism, para-
thyroid disorders or untreated disorders of the thyroid.

The Montreal classification was used for CD and UC,
respectively [20]. The activity of the CD patients was
assessed by the CD Activity Index (CDAI) [21]. For the
patients with UC, we used the Simple Clinical Colitis
Activity Index [22]. A written informed consent was
obtained from all patients, and the protocol of the study has
been approved by the Ethics Committee of the University
Hospital of Heraklion.

In this study we recorded age, sex, body mass index
(BMI), type, location and severity of the disease, medical
therapy, current smoking and alcohol use, menopausal
status, and corticosteroid use both at present and in the
past. IBD patients who had undergone surgery were also
included in this study. Baseline characteristics of the
patients at time of DXA scanning are presented in Table 1.
Twenty-eight IBD patients (13 UC, 15 CD, 20.9 %) under
corticosteroid treatment, and 73 (29 UC, 44 CD, 54.5 %)
with past history of corticosteroid treatment were included
in this study. The mean number of cycles of corticosteroid
use was 4.8 + 3.1, and the mean duration of this treatment
was 21.7 £ 14.8 months.

BMD was recorded by the same Lunar Prodigy dual-
energy X-ray absorptiometry system (Lunar Prodigy, GE,
USA) in the lumbar spine (L1-1.4) and in the femoral neck.
WHO guidelines were used for the definition of osteopenia
and osteoporosis: T-score > —1 SD at both lumbar spine
and hip according to the guidelines was the threshold for
normal BMD; 7-score between —1.0 and —2.5 SD at either
lumbar spine or hip or both was considered osteopenic; and
finally 7-score < —2.5 SD at either lumbar spine or hip or
both suggested an osteoporotic status.

FRAX Score

Fracture probability was estimated using the FRAX score
tool based on the Italian algorithm. This algorithm
demands the completion of the following fields: age
(years), height (cm), weight (kg), history of trauma fracture
(spontaneous or arising from trauma which in healthy
controls would not have resulted in a fracture), history of
parental hip fracture, current smoking, drinking three or
more units of alcohol per day, current glucocorticoid use
(defined as more than 7.5 mg prednisolone, or equivalent,
in the last 3 months), a diagnosis of concomitant rheuma-
toid arthritis, and the existence of a secondary cause of
osteoporosis. IBD is one of the causes of secondary oste-
oporosis, thus all patients were considered as having a
secondary cause of osteoporosis. The output of FRAX is
the 10-year probability of a major osteoporotic fracture
(hip, clinical spine, humerus or wrist fracture) and the
10-year probability of hip fracture. The questionnaire was
completed by telephone interview. We calculated FRAX
scores for all patients twice: the first time without using the
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Table 1 Baseline

hstaetsHEtiEe of tha Osteopenic Osteoporotic Normal
inflammatory bowel disease uce
patients
Sex
Male 21 (63.6 %) 1(33.3 %) 17 (56.7 %)
Female 12 (36.4 %) 2 (66.6 %) 13 (43.3 %)
Age (years) 59.7 (12.55) 58 (14) 50.2 (12.32)
BMI (kg/m?) 25.7 (3.35) 22.6 (0.47) 29.6 (4.69)
Disease duration (years) 153 (8.7) 5.9 (5.3) 13.6 (8.6)
Surgery 391 %) 0 2 (6.6 %)
Disease location
Rectum 14 (42.4 %) 0 9 (30.0 %)
Left 10 (30.3 %) 1(33.3 %) 14 (46.7 %)
Total 9 (27.3 %) 2 (66.6 %) 7(23.3 %)
Medication
5-ASA derivatives 32 (96.9 %) 3 (100 %) 28 (93.3 %)
Steroids 5(15.2 %) 0 8 (26.7 %)
Immunosuppressants 5(15.2 %) 1 (33.0 %) 4 (13.3 %)
Anti-TNF 1 (3.0 %) 0 1(3.3 %)
Anti-osteoporotic treatment 6 (18.2 %) 2 (66.6 %) 3 (10.0 %)
D
Sex
Male 14 (48.3 %) 8 (66.6 %) 12 (44.4 %)
Female 15 (51.7 %) 4 (33.3 %) 15 (56.6 %)
Age (years) 51.1(13.8) 57.6 (18.5) 38.7 (8.6)
BMI (kg/m?) 25.1(7) 233 (3) 26.6 (5.7)
Disease duration (years) 12.9 (8.2) 17.2 (14.6) 10.3 4.9)
Surgery 8 (27.6 %) 2 (16.7 %) 2 (7.4 %)
Disease location
Tleal 13 (44.8 %) 4 (33.3 %) 6(22.2 %)
Colonic 9 (31.0 %) 4 (33.3 %) 8 (29.6 %)
Tleocolonic 6 (20.7 %) 4 (33.3 %) 8 (29.6 %)
Upper GI 1 (3.4 %) 2 (7.4 %)
Ileocolonic + UGI 2 (7.4 %)
Colonic + UGI 1(3.7 %)
Medication
5-ASA derivatives 17 (58.6 %) 6 (50 %) 18 (66.7 %)
uc ulgeraﬁve colitis, CD Steroids 7 (24.1 %) 4 (333 %) 4(14.8 %)
Icr;";“]; d‘iﬁ";fz’siw body Budesonide 4(13.8 %) 183 %) 5 (185 %)
5-aminosalicylate, TNF tumor Immunosuppressants 16 (55.2 %) 6 (50 %) 13 (48.1 %)
necrosis factor, GI Anti-TNF 3 (103 %) 5 (41.7 %) 7 (25.9 %)
gastrointestinal, UGI upper Anti-osteoporotic treatment 4 (13.8 %) 3 (25 %) 0

gastrointestinal

BMD measurements, and the second time we recalculated
all FRAX scores including the measurement of 7-score at
the femoral neck.

Statistical Analysis

The Kolmogorov—Smirnov test was used to assess the

normality of the data. Since the values were not normally

@ Springer

distributed, results are presented as median values and their
ranges. The interquartile range (IQR) was calculated as the
distance between the 25th percentile and the 75th percen-
tile. Box and whisker plots are used to summarize and
display data. Comparisons between two groups were made
by Student’s ¢ test or Mann—Whitney’s U test. Correlations
between the examined parameters were analyzed with the
Pearson’s correlation method. Bland—Altman plot is used
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to provide graphical representation of the comparison of
pre-FRAX and FRAX scores. A level of P < 0.05 was
considered statistically significant. All statistical calcula-
tions were processed using the MedCalc software package
(MedCalc Software, Belgium).

Results

T-scores at the lumbar spine and femoral neck of CD
patients were not significantly different compared with UC
patients (P = 0.31 and P = 0.13, respectively). Similarly
Z-scores at the lumbar spine and femoral neck were not
different between UC and CD patients (P = 0.37 and
P = 0.11, respectively). Using the WHO’s diagnostic cri-
teria, 57 IBD patients (30 UC; 27 CD) were classified as
normal, 62 (33 UC; 29 CD) were osteopenic, and 15 (3 UC;
12 CD) were classified as osteoporotic.

The median 10-year probability of a major osteoporotic
fracture for IBD patients based on clinical data was found
as 7.1 % (IQR 4.5-9.0 %), and including the BMD as
6.2 % (IQR 3.7-9.4 %) with a significant difference among
them in the paired analysis (P = 0.01). Both scores were
significantly higher in females (P = 0.01), but when the
postmenopausal women were excluded both sexes had
similar scores (P = 0.76). The 10-year risk of a major
osteoporotic fracture calculated without and with BMD
was significantly higher in CD patients compared with UC
patients (P = 0.02 and P = 0.005, respectively) (Fig. 1).
The bias between the FRAX score estimations with and
without BMD was 1.0 % (Fig. 2). The FRAX score with-
out using the BMD information resulted in an overesti-
mation of fracture probability in comparison with the
FRAX score estimated taking BMD into account. The
95 % limits of agreement were: 7.9 (lower limit) and 9.8
(upper limit). Ten data points were outside the calculated
confidence intervals. This analysis shows that estimation of
FRAX score using BMD is preferable compared with that
without BMD.

The median 10-year probability of hip fracture for IBD
patients based on clinical data was 0.8 % (IQR: 0.4-2.2 %)
and including the BMD was 0.9 % (IQR: 0.2-2.5 %). No
significant difference between pre-BMD and including
BMD score was found (P = 0.87). These scores were
similar in both sexes (P = 0.15). The 10-year probability
of hip fracture based on clinical data was higher in CD
compared with UC patients, but the difference was not
statistically significant (P = 0.18). On the other hand the
score with use of BMD was significantly higher in CD
compared with UC patients (P = 0.04) (Fig. 3).

Six CD patients (8.8 %) had a high risk for a major
osteoporotic fracture (10-year probability >20 %). No
significant associations between FRAX scores and clinical
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Fig. 1 Distribution of 10-year probability of a major osteoporotic
fracture with and without bone mineral density (BMD) in inflamma-
tory bowel disease patients. Boxes indicate the interquartile range
with median value. Bars show the 5th and 95th percentiles, and data
points representing the 1st and 99th percentiles are shown as stars
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Fig. 2 Limits of agreement (95 %) between 10-year probability of a
major osteoporotic fracture without bone mineral density (pre-FRAX)
and including bone mineral density (FRAX) scores in inflammatory
bowel disease patients

characteristics (localization, history of surgery, treatment)
of IBD patients were found.

Discussion

In daily practice most physicians use the 7-score as the
only marker in decision-making for antiosteoporotic treat-
ment in IBD patients. However, with this practice they
often under- or overestimate the need for treatment. It
seems that the FRAX score is a much more integrated
approach in assessing fracture risk, since it takes into
account factors such as age, sex, BMI, smoking, alcohol
consumption, and previous fractures, related with higher
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uc cD uc cD

Without BMD With BMD

Fig. 3 Distribution of 10-year probability of hip fracture with and
without bone mineral density (BMD) in inflammatory bowel disease
patients. Boxes indicate the interquartile range with median value.
Bars show the 5th and 95th percentiles, and data points representing
the 1st and 99th percentiles are shown as stars

fracture risk. The present study showed that the clinical
(pre-BMD) FRAX score rather overestimates the fracture
risk in Greek IBD patients. Therefore, the pre-BMD FRAX
score could be used in order to categorize the patients at
risk but it is not able to replace the including BMD FRAX
score. In a study from the UK, Goodhand et al. [23] found
that the clinical FRAX score alone can accurately (sensi-
tivity 100 %) predict the risk of osteoporotic fracture.
However, our results showed that estimation of FRAX
score using BMD is preferable compared with that without
BMD. Based on the existing data, we could suggest use of
the clinical FRAX as a first test to select the patients who
need DXA scan, and the included BMD FRAX in order to
consider specific treatment for osteoporosis. The use of
clinical FRAX could reduce the need and the cost of DXA
scans, and the use of FRAX with BMD could help in
treatment decisions especially in CD patients who have
high clinical risk of fracture. We think, however, that these
data are rather preliminary to dictate specific treatment
decisions, and that the application of the guidelines written
by the National Osteoporosis Guideline Group (NOGG)
[17] in IBD patients merits future investigation.

The findings of our study confirm our previous reports
where no significant differences between CD and UC
patients concerning 7- and Z-scores were found [24, 25].
The present study, the first one with a comparison of FRAX
scores between UC and CD patients, showed that the
10-year probability of a major osteoporotic fracture and of
hip fracture (mainly the score with use of BMD) were
significantly higher in CD compared with UC. There is
evidence from epidemiological studies that the prevalence
of fractures and fracture risk is more elevated in CD than

@ Springer

UC patients [26, 27]. It could be suggested that the sys-
temic inflammatory response and abnormalities in calcium
homeostasis may induce increased BMD loss in CD com-
pared with UC. Our observations are in agreement with the
findings of Hyams et al. [28], who reported disorders in
bone formation and architecture in children with CD but
not in those with UC.

Six CD patients (8.8 %) showed a high risk of major
osteoporotic fracture (10-year probability >20 %), which
alerted us to follow them up more closely with DXA scanning
annually and aggressive treatment with diphosphonates and
calcium supplement, since vertebral fractures can be either
asymiptomatic or underdiagnosed by physiciansin 20 % of the
patients [29, 30]. Preexistence of vertebral fracture is an
independent risk factor for fracture relapses [31].

A limitation of our study is the absence of country-specific
data on osteoporosis in the general Greek population. Since it
has been suggested that in this case a regional model might be
constructed [32-34], we used the existing data of Italy in the
calculation of FRAX score. Another limitation is that the FRAX
tool was designed for assessing osteoporosis in the general
population and for ages older than 40 years and not specifically
for IBD patients. Considering that a large proportion of IBD
patients are younger than 40 years the FRAX tool may over-
estimate the fracture risk in these patients, because of the age-
related BMD loss. Finally, the duration and dose of cortico-
steroid use, necessary in the FRAX calculations, cannot always
be measured accurately, thereby leading to inaccuracies.

In conclusion, the clinical FRAX score alone cannot
replace the FRAX score with BMD measurement for the
evaluation of the risk of osteoporotic fracture in Greek IBD
patients. Possibly it could be used only as a screening tool in
order to identify patients who need DXA. Furthermore, CD
patients have a significantly higher fracture risk than UC
patients, possibly due to the involvement of their systemic
inflammatory response which leads to a greater loss of bone
mass. It seems that CD patients are in need of closer follow-
up including measurement of clinical FRAX score and, if
confirmed by larger prospective studies also taking into
account the potential applicability of NOGG recommenda-
tions in these patients, FRAX with DXA might be a useful
tool to prevent future major osteoporotic fractures.
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Chemerin, visfatin, and vaspin serum levels in relation
to bone mineral density in patients with inflammatory
bowel disease

Sotirios Terzoudis®, Niki Malliaraki®, John Damilakis®, Daphne A. Dimitriadou?, Christos Zavos® and
loannis E. Koutroubakis®

Background There is evidence that fat mass is correlated with bone mineral density (BMD) in inflammatory bowel disease (IBDm
but data on the role of adipokines on this association are limited. The aim of this study was to investigate the serum levels of
chemerin, visfatin, and vaspin, hormones that act as adipokines, in relation to BMD in patients with ulcerative colitis (UC) and
Crohn’s disease (CD).

Patients and methods Serum from 120 IBD patients (68 CD, 52 UC) and 98 matched healthy controls (HC) was collected.
Chemerin, visfatin, and vaspin levels were assessed using an enzyme-linked immunosorbent assay. BMD was detemmined for the
lumbar spine and the proximal femur using dual-energy X-ray absorptiometry. Full-body composition scans were analyzed using
enCORE software based on the absorptiometry system.

Results Serum chemerin was higher in IBD patients than HC [CD 13.67.1 £5.8, UC 13.9 £ 4.3 vs. HC 7.8 £ 2.6 ng/ml, odds ratio
(OR): 0.95, 95% confidence interval (CI) 0.93-0.98, P < 0.0001]. Serum visfatin levels in CD patients were significantly higher than
those in UC patients (9.3+14.01 vs. 6.5+ 7.2 ng/ml, OR: 0.86, 95% Cl 0.80-0.92, P=0.039). In multivariate logistic regression
analysis, a significant independent association of osteoporosis (T-score <2.5 SD) with age (OR: 1.04, 95% Cl 1.01-1.08,
P=0.02), visfatin (OR: 0.78, 95% Cl 0.63-0.97, P=0.02), and chemerin levels (OR: 0.83, 95% Cl 0.70-0.98, P=0.03), but not
with BMI or body composition, was found.

Conclusion Serum visfatin and chemerin levels are associated with the development of osteoporosis in IBD. These results
suggest a role of visfatin and chemerin in the pathophysiology of osteoporosis in IBD. Eur J Gastroenterol Hepatol 28:814-819

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

Introduction

Accumulating evidence suggests that obesity protects
against osteoporosis in the general population [1-3]. BMI
is correlated negatively with high fracture rates and bone
mineral density (BMD) is correlated positively with
increased fat mass (FM) [1-3]. It has been hypothesized
that these associations could probably be caused by the
action of hormone-like substances called adipokines
derived directly from the fat tissue [4]. The most-studied
adipose modulated signals are adiponectin, leptin, ghrelin,
and resistin, which seem to affect the BMD participating in
many different pathways such as transforming growth
factor-p signaling, the RANKL/RANK (receptor activator
of nuclear factor kappa-B ligand) pathway, the PPAR-y
(peroxisome proliferator-activated receptor gamma)
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pathway, NELL-1 signaling (NEL-like protein 1), and
signal transducers and activators of transcription signaling
[5-8].

Osteopenia, osteoporosis, and increased fracture risk
are more common in inflammatory bowel disease (IBD),
but there is limited information on the role of fat tissue and
adipokines in their development [7,9-11]. There are sev-
eral studies on adipokines and their role in IBD as well as
their correlation with the disease characteristics [7,12-16].
The majority of them, however, do not provide informa-
tion on patients’ BMD. In a previous study, serum levels of
ghrelin were correlated independently with a low BMD,
suggesting a role of ghrelin in bone metabolism in IBD [7]
To the best of our knowledge, there are no published
results on other adipokines including chemerin and vaspin
levels in relation to BMD in IBD population, whereas only
a small study has been published on visfatin, showing a
negative correlation between serum visfatin levels and
BMD [17].

Experimental data in rats suggest a significant role of
the natural receptor of chemerin CMKLR1 in osteo-
blastogenesis and bone mineralization [18] and also an
inhibitory action in osteoclastogenesis. Visfatin has
been shown to stimulate the proliferation of osteoblasts
in a dose-dependent manner and also to block osteoclast
differentiation by suppressing RANK, NFATc1, and
cathepsin K expression [19]. Recent data showed that
vaspin also has a double-sword action as it inhibits the

DOI: 10.1097/MEG.0000000000000617 814
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RANKL-induced osteoclastogenesis and promotes osteo-
blastogenesis because of the suspension of the apoptosis of
osteoblasts [20,21]. The aim of the study was to investigate
the role of FM and adipokines chemerin, visfatin, and
vaspin in the development of osteoporosis in IBD patients.

Patients and methods

This matched case-control single-center clinical study was
carried out at the Department of Gastroenterology,
University Hospital of Heraklion, Crete, between February
2012 and March 2013. One hundred and twenty con-
secutive IBD patients and 98 healthy controls (HC) were
included in the study. Exclusion criteria were as follows:
existence of any metabolic disease resulting in alteration of
bone metabolism such as short bowel disease; celiac dis-
ease; any kind of thyroid malfunction; liver and kidney
failure; diagnosis of cancer; and use of biphosphonates and
calcitonin. The demographic and clinical characteristics of
the IBD patients included in the study are presented in
Table 1.

Disease location and behavior in Crohn’s disease (CD)
patients and the extent of bowel involvement in ulcerative
colitis (UC) patients were classified according to the
Montreal classification [22]. Disease activity was assessed
using the CD activity index score for CD patients and
clinical activity index for UC patients [23]. The parameters
recorded for all IBD patients at baseline were sex, age,
location and severity of the disease, duration of the dis-
ease, menopausal status, medical treatment, alcohol con-
sumption, and smoking. In addition, FM, lean mass, free
FM, total body weight, C-reactive protein, and serum

Table 1. Baseline characteristics of inflammatory bowel disease patients
included in the study

Patients uc CD Total
Number 52 68 120
Age (meant SD) (years) 50.2+17.2 4462+147 4741+16.1
Male 29 35 64
Female 23 33 56
Active 17 13 30
Inactive 35 55 90
Disease duration (mean+t SD) (years)  10.9+ 72 9.45+9.6 10.1+84
Smokers 14 28 42
Nonsmokers 33 32 65
Exsmokers 5 8 13
Disease location

Proctitis (UC)/ileum (CD) 11 21

Left-sided colitis{UC)/colonic (CD) 21 16

Extensive colitis {UC)/ileum + colon 20 27

(cD)

Upper Gl+ ileum and/or colon 4
Disease behavior (CD)

Inflammatory 29

Stricturing 19

Penetrating 20
Treatment at the period of the study

Budesonide 9

Systemic steroids 14 16 30

Anti-TNF-a 8 35 43

Immunosuppressants 3 15 18
Alcohol consumption

Three or more alcohol units per day 4 1 5

No use 32 37 69

Periodically 16 30 46

History of fracture 10 13 23

CD, Crohn’s disease; Gl, gastrointestine; TNF, tumor necrosis factor; UC,
ulcerative colitis.
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chemerin, visfatin, and vaspin were assessed and recorded
for all patients.

BMD measurements

BMD was recorded using the Lunar Prodigy dual-energy
X-ray absorptiometry system (Lunar Prodigy; GE Lunar,
Madison, Wisconsin, USA) in the lumbar spine (L1-L4)
and in the femoral neck. WHO guidelines were used for
the definition of osteopenic and osteoporotic patients:
T-score greater than - 1SD at both lumbar spine and hip
according to the guidelines was considered as normal
BMD; T-score between - 1.0 and - 2.5 SD at either lumbar
spine or hip or both was considered osteopenic; and finally
T-score up to 2.5 SD at either lumbar spine or hip or both
was equivalent to osteoporosis.

Full-body composition scans were analyzed using
enCORE software, preloaded in the Lunar Prodigy dual-
energy X-ray absorptiometry system. The total body scan
provides a precise measure of the body composition
comprising total body weight, fat, and lean mass.

Laboratory tests

Blood samples were collected from all patients and 98
matched (for age and sex) HC in the morning after an
overnight fast. After centrifugation (3500 g for 15 min),
1 to 2ml serum samples were stored at - 80°C until
assayed. Enzyme-linked immunosorbent assay was per-
formed to determine the serum levels of chemerin
(Millipore 8820; Millipore Corporation, Temecula,
California, USA), visfatin (Phoenix Pharmaceuticals,
Burlingame, California, USA), and vaspin (Cayman;
Cayman Chemical Company, Ann Arbor, Michigan, USA)

according to the instructions of the manufacturer.

Stiatistical analysis

The Kolmogorov-Smirnov test was used to assess the
normality of the data. Results are expressed as
mean+SEM. Comparisons between the two groups were
made using Student’s #-test or the Mann-Whitney U-test
and comparisons between subgroups were made by ana-
lysis of variance. The associations between the presence of
osteoporosis and the characteristics of IBD patients were
examined by univariate and multivariate logistic stepwise
regression analyses. In the final model, the dependent
variable was the presence of osteoporosis and the covari-
ates were those with significance less than 0.1 in the uni-
variate analysis. Significance was set at P value less than
0.05. All statistical calculations were carried out using the
MedCalc software package (MedCalc Software, Ostend,
Belgium).

Ethical considerations

The study protocol was approved by the local Ethics
Committee (ID protocol number: 11247/25-09-2012) and
the investigation conformed to the principles outlined in
the Helsinki Declaration (1997). A written informed con-
sent was obtained from every patient.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
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Results

Reduced BMD was found in 73 (61%) IBD patients, of
whom 48 (40%) had osteopenia and 25 (21%) had
osteoporosis. Osteoporotic patients had a significantly
lower total FM than the osteopenic patients and the
patients with normal BMD [odds ratio (OR): 0.89, 95%
confidence interval (CI) 0.83-0.95 P=0.01]. Significant,
although marginal, correlation was observed between total
FM and osteoporosis (OR: 0.99, 95% CI 0.99-0.99,
P =0.045). Osteoporotic status of IBD patients did not
seem to be significantly affected by sex, disease type, dis-
ease duration, alcohol consumption, active smoking, and
total lean mass (Table 2).

Serum chemerin levels were significantly higher in IBD
patients than HC. As shown in Fig. 1, the mean + SD serum
chemerin levels were 13.67+35.8ng/ml in CD patients,
13.9+4.3 ng/ml in UC patients, and 7.8+ 2.6 ng/ml in HC
(IBD patients vs. HC, OR: 0.95, 95% CI 0.93-0.98,
P <0.0001). No significant differences were found for the
serum levels of visfatin (Fig. 2) and vaspin between IBD
patients and HC (P=10.76 and 0.162, respectively).

Serum visfatin levels were higher in CD than in UC
patients (9.3+14.01 vs. 6.5+ 7.2 ng/ml, OR: 0.86, 95% CI
0.80-0.92, P=0.039). Furthermore, serum levels of che-
merin and vaspin were similar between men and women or
between CD and UC patients as well as any other exam-
ined parameter such as disease type characteristics and fat
and lean mass parameters.

There were no significant correlations between che-
merin, visfatin, or vaspin with C-reactive protein, BMI,
and age.

Table 3 shows the univariate logistic regression analy-
sis, which indicates the relationship of the presence of
osteoporosis and selected characteristics and parameters of
IBD population included. Age (OR: 1.04, 95% CI
1.01-1.07, P=0.00359), total FM (OR: 0.99, 95% CI
0.99-0.99, P=0.045), menopausal status (OR: 18.64,
95% CI 2.15-162.02, P=0.008), and serum levels of
visfatin (OR: 0.81, 95% CI 0.67-0.96, P=0.021) and
chemerin (OR: 0.79, 95% CI 0.67-0.93, P=0.0057)
showed an association with osteoporosis. FM of the upper
and lower limbs (OR: 0.99, 95% CI 0.99-1.01, P= 0.124,
OR: 0.99 95% CI 0.99-1.01 P=0.36, respectively) and
FM of the trunk (OR: 0.99, 95% CI 0.99-1.00, P=0.112)

did not show any significant correlation with osteoporosis

July 2016 e Volume 28 e Number 7

in the IBD patients. None of the lean mass parameters,
serum vaspin levels, sex, disease type, duration of the
disease, smoking, alcohol use, and medical treatment had
any impact on the overall osteoporotic status in the study
population.

Table 4 shows the results of the multivariate logistic
regression analysis to determine the risk factors affecting
the osteoporotic status of the IBD patients, taking into
consideration every correlation from the univariate ana-
lysis. A significant association was observed between
serum visfatin level (OR: 0.78, 95% CI 0.63-0.97,
P=0.02), age (OR: 1.04, 95% CI 1.01-1.08, P=0.02)
and osteoporosis. Similarly, a statistically significant
association was found for serum chemerin levels (OR:
0.83, 95% CI 0.70-0.98, P=0.03). No further conclu-
sions could be made from the multivariate analysis.

Discussion

This study showed that serum chemerin levels were sig-
nificantly higher in IBD patients than HC and serum vis-
fatin levels were higher in CD than UC patients. These
results are in agreement with previously published reports
[16,24]. Moreover, we found for the first time a significant
independent positive correlation between visfatin or che-
merin serum levels and the presence of osteoporosis in an
IBD population.

Body composition has been suggested by previous stu-
dies to be an important predictor of BMD in IBD patients
[4,25]. However, in our study, both FM and lean mass
were not associated independently with the presence of
0steoporosis.

Visfatin is a novel adipokine also known as pre-B cell
colony-enhancing factor or nicotinamide phosphoric acid
RNA transferase mainly produced by visceral white adi-
pose compared with subcutaneous tissue. In-vitro studies
showed that it promotes osteoblastogenesis through two
main pathways: first, it can block RANKL-induced
osteoclastogenesis in a dose-dependent manner by sup-
pressing RANKL, NFATc1, and cathepsin K expression
[26], and second, it seems to stimulate osteoblast pro-
liferation in an insulin receptor-mediated manner [27].
According to the results of our study by multivariate
analysis, we found that serum visfatin levels were corre-
lated positively with the osteoporotic status of the IBD

Table 2. Inflammatory bowel disease patients’ characteristics in relation to bone mineral density status

Variables Normal BMD (N = 47) (39%) Osteopenic (N=48) (40%) Osteoporotic (M= 25) (21%) P-value
Age (mean+ SD) (years) 43.4+13.3 48.4+16.3 495+16.0 0.016
Sex

Females [n (%)] 18 (38) 35 (72) 13 (52) 0.817
Disease type

€D [n (W] 25 (53) 25 (52) 18 (72) 0.38
Disease duration {months)

Mean+SD 108180 120+ 104 78+ 135 0.795
Alcohol consumption

n (%) 1(2 5 (10) 4 (16) 0.507
Active smokers

n (%) 18 (38) 12 (25) 12 (48) 0.572

Mean BMI (mean+ SD) 274+5.9 258+53 23347 0.029

Total fat mass {(mean+t SD) (g) 28410+10692 23089.2+9939.9 19501.3+8085.2 0.01
Total lean mass (mean+ SD) (g) 47243+9681 46629+ 8984 44094+ 9903 0.105

BMD, bone mineral density; CD, Crohn’s disease.

Copyright © 2016 Wolters Kluwer Health, Inc.

All rights reserved.
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Fig. 1. Serum chemerin levels in inflammatory bowel disease patients and
healthy controls. CD, Grohn’s disease; UG, ulcerative colitis.
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Fig. 2. Serum visfatin levels in inflammatory bowel disease patients com-
pared with healthy contrels. CD, Crohn’s disease; UG, ulcerative colitis.

patients, suggesting a role in the pathogenetic mechanisms
of bone homeostasis, results that are in agreement with the
study of Moschen ef al. [17], which was also carried out in
an IBD population. We also found that serum visfatin
levels were higher in CD patients compared with UC
patients, a fact that suggests a more prominent role of
visfatin in CD. It should be noted, however, that clinical
studies in the general population failed to show any sig-
nificant relationships between BMD and serum visfatin
[28-30]. Future larger studies in patients with osteoporosis
both with and without IBD are needed to define the exact
role of visfatin in this setting.

Chemerin is another novel adipokine implicated in the
modulation of osteogenesis and adipogenesis [18,31,32].
Specifically, it has been found that osteoblasts and adipo-
cytes share a common progenitor, namely, mesenchymal
stem cells. In-vitro studies have shown that blockage of
chemerin or CMKLR1 signaling suppresses the adipocyte
differentiation and improves the synthesis of osteoblasts
while simultaneously blocking osteoclastogenesis through
the PPARy pathway [18]. In our study, we found that
serum chemerin levels were associated with osteoporosis at
both the lumbar spine and the femoral neck in univariate
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Table 3. Univariate logistic regression analysis, which shows the
relationship of osteoporosis and specific varables of the inflammatory
bowel disease population

Variables OR (95% ClI) P-value
Age 1.04 (1.01-1.07) 0.0059
BMI 0.92 (0.84-1.01) 0.082
Anti-TNF-a 0.97 (0.38-2.46) 0.95
CRP 0.92 (0.67-1.27) 0.61
Sex 0.69 (0.28-1.71) 0.43
Disease type 2.02 (0.76-5.37) 0.16
Disease localization 1.19 (0.92-1.54) 0.18
Disease duration 1.00 (0.99-1.01) 0.75
Active disease 0.81 (0.29-2.26) 0.68
Use of prednisone 0.69 (0.21-2.25) 0.54
Alcohol 2.61 (0.41-16.57) 0.31
Menopause 18.64 (2.15-162.02) 0.008
Active smoking 1.07 (0.42-2.72) 0.89
Total fat mass 0.99 (0.99-0.99) 0.045
Fat mass upper limbs 0.99 (0.99-1.001) 0.124
Fat mass lower limbs 0.99 (0.99-1.01) 0.36
Fat mass trunk 0.99 (0.99-1.00) 0.112
Total lean mass 1.00 (0.99-1.01) 0.50
Lean mass upper limbs 1.00 (0.99-1.01) 0.71
Lean mass lower limbs 1.00 (0.99-1.01) 0.49
Serum chemerin (ng/ml) 0.79 (0.67-0.93) 0.0057
Serum visfatin {ng/ml) 0.81 (0.67-0.96) 0.021
Serum vaspin (ng/ml) 0.75 (0.10-5.66) 0.78

Cl, confidence interval; CRP, C-reactive protein; OR, odds ratio; TNF, tumor
necrosis factor.

Table 4. Multivariate logistic regression analysis for determinants of
osteoporosis in inflammatory bowel disease patients

Variables Odds ratio (95% CI) P-value
Age 1.04 (1.01-1.08) 0.02
BMI 0.89 (0.79-1.01) 0.06
Total fat mass 1.00 (0.99-1.01) 0.88
Serum chemerin 0.83 (0.70-0.98) 0.03
Serum visfatin 0.78 (0.63-0.97) 0.02

Cl, confidence interval.

analysis and also that IBD patients showed increased levels
of chemerin compared with HC. After adjustment by age,
BMI, and FM parameters, the correlation between osteo-
porosis and serum chemerin levels weakened, but still
remained significant (P =0.039). This is in agreement with
the study by He et al. [33] in the general population,
although in their multivariate analysis, the correlation
between osteoporosis and chemerin disappeared. To the
best of our knowledge, this is the first study to examine the
impact of serum chemerin levels on osteoporosis in an IBD
population.

Vaspin is a visceral adipose tissue-derived serine pro-
tease inhibitor and its action has been suggested to take
place through insulin-like effects mainly because of inhi-
bition of kallikrein 7 [34]. In-vitro studies showed that
recombinant vaspin administration to mice improved
glucose tolerance and insulin sensitivity [35]. Inhibition of
RANKL-induced osteoclastogenesis with simultaneous
activation of multiple kinase pathways with antiapoptotic
effects on human osteoblasts has been suggested as vas-
pin’s action in bone homeostasis [20]. In our study, we did
not find any correlation between vaspin and BMD, in
agreement with the study by Assadi et al. [36] in the
general population.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
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Our study failed to prove an association between ster-
oid use, disease activity, and osteoporosis as was expected.
In terms of the steroids, we did not quantify steroid use (in
the questionnaire, the option was a binary yes or no); a
more detailed approach might have overcome this pro-
blem. We also did not find an association between the
disease activity and osteoporosis, possibly owing to the
fact that osteoporosis is a chronic process leading to loss of
the mineral bone density in contrast to the nature of the
disease with periods of activity and remission.

Our study has a number of limitations. First, adipokines
were measured in serum and not in the microenvironment
of bone tissue, which seems to be more important for the
bone homeostasis [37]; however, most of the previous
published papers measured adipokines in serum [9,13,24,
28-30], and only very few studies measured bone tissue
adipokine levels [38]. Second, the design of the study was
cross sectional and thus patient selection bias cannot be
ruled out. Third, the distinction between ‘active versus
inactive’ IBD is a somewhat artificial dichotomy when it is
based solely on disease scores; however, this is a disease
score used worldwide to facilitate the design of the studies.
Finally, the significant associations between the serum
adipokine levels and osteoporosis represent only a snap-
shot in time, and to obtain real meaning from such mea-
sures would require a longitudinal assessment; the latter
would require further resources, which, unfortunately,
were not available at the time our study was carried out.
However, as the role of these adipokines in osteoporosis of
IBD patients has not been explored previously, we believe
that our study will serve as a basis for future investigation
in this field. Confirmation by other population-based stu-
dies is necessary to prove the accuracy and the strength of
our results.

In conclusion, we found that serum chemerin levels
were significantly higher in IBD patients compared with
HC. Moreover, serum visfatin and chemerin levels are
independent risk factors affecting BMD at both lumbar
spine and femoral neck sites. It could be assumed that
visfatin and chemerin are only two of the many as-yet
undiscovered factors involved in the development of
osteoporosis. Large clinical studies are required to evaluate
the potential role of these peptides in bone homeostasis
and to clarify whether they could be useful serum markers
or even treatment targets in the future.
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REVIEW ARTICLE

The Bone and Fat Connection in Inflammatory Bowel Diseases

Sotirios Terzoudis, MD, Christos Zavos, MD, PhD, and loannis E. Koutroubakis, MD, PhD

Abstract: Osteopenia and osteoporosis are common manifestations in inflammatory bowel diseases (IBD) but the pathogenetic mechanism of bone loss
in IBD is only partially understood. There is evidence that fat mass is an important determinant of the bone mineral density and adipose-derived factors
seem to play an important role for the association between fat mass and bone mass. The association between adiposity and low bone density is rather
poorly studied in IBD, but emerging data on adipokines in IBD in relation to osteoporosis provide a novel pathophysiological concept that may shed light
on the etiology of bone loss in IBD. It could be suggested that adipokines interfere in bone metabolism by altering the sensitive balance between

osteoblasts and osteoclasts although further studies in this setting are needed.

(Inflamm Bowel Dis 2014;20:2207-2217)

Key Words: adipokines, adiponectin, adipose tissue, Crohn’s disease, leptin, osteoporosis

keletal homeostasis is a delicate process, influenced/coordi-

nated by a number of factors, severely impaired in patients
with inflammatory bowel diseases (IBD). Previous studies have
demonstrated a significant prevalence of osteopenia and osteopo-
rosis in as many as 40% to 50% and 15% in patients with IBD,
respectively,'? thereby warranting rigorous investigation on the
pathophysiology of low bone density in these patients.

The pathogenetic mechanism of bone loss in IBD is only
partially understood and supposedly of multifactorial etiology,
including age, smoking, corticosteroid use, malnutrition, vitamin
D, calcium deficiency, and immobilization.® Moreover, there is
accumulating evidence in the literature suggesting that chronic
inflammation, through inflammatory mediators, such as tumor
necrosis factor (TNF), interleukin (IL)-1p, and IL-6, play a pivotal
role in the pathophysiology of osteoporosis.® *

The cornerstone of skeletal homeostasis is bone remodeling
that involves 2 simultaneous processes, i.e., bone resorption and
formation. In bone resorption, cells called osteoclasts break down
the bone tissue, releasing calcium and other minerals into the
bloodstream, leading to a decrease in bone mineral density
(BMD). On the other side, bone formation involves cells called
osteoblasts that lay down a matrix of a fibrous substance called
collagen and become embedded in this matrix to become
osteocytes; calcium and other minerals from the bloodstream
are also deposited in the same matrix, thus increasing the BMD.
This balance in the skeletal homeostasis may be disrupted either

Received for publication April 18, 2014; Accepted May 11, 2014.

From the Department of Gastroenterclogy, University Hospital of Heraklion,
Crete, Greece.

The authors have no conflicts of interest to disclose.

Reprints: Joannis E. Koutroubakis MD, PhD, Department of Gastroenterology,
University Hospital Heraklion, P.O. Box 1352, 71110 Heraklion, Crete, Greece
(e-mail: ikoutroub@med.uoc.gr).

Copyright © 2014 Crohn’s & Ceolitis Foundation of America, Inc.

DOI 10.1097/MIB.00C00CC000000111

Published online 3¢ June 2014.

Inflamm Bowel Dis ® Volume 20, Number I, November 2014

by a decreased activity of the osteoblasts and consequently
decreased synthesis of bone matrix, or by an increased activity
of the osteoclasts resulting in increased bone resorption.*” The
amount of fat present within the bone marrow has recently been
found to affect the osteoblast differentiation and function as well
as the osteoclastic activity.®

There is evidence that increased body mass index (BMI)
may have a protective role in osteoporosis and an inverse
association with bone fractures,® thereby underscoring the role
of adiposity in bone density. It is reasonable to be assumed that
adipose-derived factors such as insulin-like growth factor (IGF)-1,
IGF-2, neuropeptide Y, transforming growth factor (TGF)-p1, IL-6,
TNF-a, peroxisome proliferator-activated receptor (PPAR)-y, and
the “hormone-like” adipokines determine at least a large proportion
of the association between fat mass (FM) and bone mass in an
multifactorial way. Another pathogenetic mechanism linking adi-
posity with bone density is their common genetic background that
includes 6 nucleotide polymorphisms.' ' In fact, this relationship
between fat and bone is more complex because recent studies
indicate that obesity, associated with chronic inflammation, could
be detrimental to bone density."

Based on the extensive interest of the recent literature in
exploring the various pathophysiological mechanisms underlying
the association between adiposity and low bone density, we herein
aim to provide an in-depth review of the current knowledge of this
area of research with a special focus on the IBD population.

“WHEN ADIPOSITY MET BONE DENSITY...”

In 1992, Beresfold et al'* in their innovative study were the
first to postulate that multipotent mesenchymal stem cells (MSC)
are nonhematopoietic cells of mesodermal derivation and their dif-
ferentiation can lead to the production of cells of mesenchymal
lineages, such as adipogenic, osteogenic, and chondrogenic, and
the common embryological origin of both mesenchymal and neural
cells could excellently explain the high level of plasticity of MSC.
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Until recently, adipocytes were distinguished in 2 types,
brown and white ones. Brown adipocytes were thought to be the
main site of thermogenesis in mammals, acting in response to
increased lipid rich caloric intake in a process named adaptive
thermogenesis, the main cause for energy dissipation.* However,
white adipose tissue (WAT) was long considered merely to store
energy and to protect the inner organs mechanically. However,
this notion has been changed and adipose tissue is now considered
as a highly active and dynamic, hormone producing endocrine
organ.® A third type of adipocytes, namely brown in white (brite)
or “beige” adipocytes,'!” which can be recruited by thermogenic
stimuli, high calorie diet, B-blockers, and antidiabetic drugs (thia-
zolidinediones) has recently been reported. Histologically, these
adipocytes carry characteristic lipid droplets dispersed within
white adipocytes and pathologists describe this picture as “brown-
ing of the WAT.*'® Brite adipocytes share similar gene expres-
sions with the brown ones. Although the factors affecting the
differentiation of MSC in brown, white or brite (beige) cells
in vivo are as yet unknown, further investigation is certainly
warranted, which could lead to important novel therapeutic
strategies.

During the past few years, accumulating body of evidence
suggested an interactive relationship between adiposity and bone
density. Specifically, increased BMI has been correlated with high
BMD or bone mineral content in the general population.'® 2* More-
over, changes in BMD at most sites have been positively correlated
with the rate of change in FM and “rapid” bone losers seem to have
significantly lower FM than the “slow” bone losers.*%*

As mentioned above, osteoblasts and adipocytes share
common multipotent progenitors, i.e., MSCs (Fig. 1). However,
osteoclasts are multinucleated cells responsible for bone resorp-
tion deriving from hematopoietic precursor cells of myeloid line-
age. Osteoblasts, osteoclasts, and osteocytes form microscopic
basic multicellular units, which, together with the bone lining
cells and the capillary network for the vascularization of the cells,
compose a functional structure named bone remodeling structure,
with osteocytes acting as the main coordinators of bone resorption
and formation.”® Once the balance between osteoblasts, osteo-
clasts, and adipocytes is compromised and regeneration prevails
over osteogenesis, osteopenia and osteoporosis can oceur.

Multiple signal-transduction pathways modulate the adipo-
genic and osteogenic differentiation of MSCs. Specifically, IL-6-
mediated STAT-3 activation is critical in osteoblast differentia-
tion”; TRANCE RANK TRAF6 pathway is essential for osteo-
clast differentiation®; and TGF-B and bone morphogenetic
proteins regulate bone remodeling”’ Conceming the role of
TGF-p and its 3 isoforms (B1, B2, and P3), it has been shown
that TGF-1 reduces mineral content and collagen maturity in the
cortical bone in vivo™; TGE-BI stimulates bone matrix apposition
and osteoblast proliferation in vitro®; TGF-B2 reduces craniofa-
cial bone size and morphogenetic defects in limb development
in vivo®; and deletion of TGF-f3 gene causes a skeletal defect
known as cleft palate in vivo.™® Moreover, endogenous TGE-f
activates the inhibitory SMADs,* ie., the R smads and the Co

2208 | wwwibdjournalorg

smads (SMADs are transcription factors that transduce extracel-
lular TGF-P superfamily ligand), leading to inhibition of bone
morphogenic protein signaling and late-stage maturation of
osteoblasts.

Another important pathway is Wnt/catenin, implicated in
embryogenesis of MSCs, i which Wnt proteins bind to
lipoprotein Lip5 or 6 causing inhibition of GSK3 (glycogen
synthase kinase 3) leading to catenin phosphorylation.* Catenin,
in turn, binds to cell adhesion molecule E-cadherin, a transmem-
brane glucoprotein. In particular, E-cadherin connects to the actin
cytoskeleton through o- and P-catenin to establish cell polarity
and mediates homophilic cellular interactions, indicating the
mvolvement of E-cadherin in the formation of cell junctions
and the maintenance of epithelial integrity.”* Therefore, the
E-cadherin—catenin complex is an important element for main-
taining intercellular adhesion and plays a critical role in the main-
tenance of normal tissue architecture. Furthermore, canonical Wnt
signaling releases B-catenin from the AXIN/GSK3P degradation
complex, and accumulation of [-catenin results in the transcrip-
tional activation of target genes maintaining the stemv/progenitor
cells and inducing cell proliferation.* At bone level, the canonical
Wnt/[-catenin signaling is induced in osteoblast formation, thereby
promoting osteoblast differentiation and inhibiting adipocyte differ-
entiation. Of note, B-catenin promotes osteoblastic secretion of
osteoprotegerin, thereby inhibiting osteoclastogenesis. Specifically,
osteoprotegerin acts as a decoy receptor and inhibits the binding of
Rankl protein to its receptor in osteoclasts preventing osteoclasto-
genesis and bone resorption.*

PPAR-y also represents a major transcription pathway,
modulating the adipogenic and osteogenic differentiation of
MSCs. Subsequent loss-of-function studies showed that PPAR-y
is required for adipogenesis in vivo and in vitro.*® ** In the same
respect, thiazolidinediones (in particular rosiglitazone) act as
PPAR-y agonists/ligands promoting bone marrow stem cell adipo-
genesis and inhibiting osteoblastogenesis, resulting in the accumu-
lation of fat cells with a concomitant reduction in osteoblast
numbers in the bone marrow.* “*

In the same context, further pathophysiological mecha-
nisms involved in osteoblastogenesis also include NELL-1, an
osteoinductive protein that binds to cell receptors integrin bl and
a3. Of note, complete loss of NELL-1 in mice significantly
reduces bone mineralization and attenuates osteoblastogenesis,
whereas administration of NELL-1 in rats increases bone
regeneration capacity and also osteoblastogenesis. “***

Another important factor that affects the differentiation of
MSCs is IGF-1, which is mainly produced in the liver and is
considered to be the primary mediator of growth hormone actions.**
Of note, during bone remodeling, IGF-1 stimulates MSC osteoblas-
togenesis through activation of mammalian target of rapamycin
receptors. Likewise, mice with deleted IGF-1 receptors in osteo-
clasts exhibit increased bone formation because of decreased oste-
oclast formation.**

Finally, during the past decade, accumulating evidence
suggests that the bone marrow fat seems to play an important role
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FIGURE 1. The balanced differentiation of adipocytes and osteoblasts. MSC, Multipotent stem cells; FFA, free fatty acids; PGJ2, prostaglandin J2;
GC, glucocorticoids; BAT, brown adipose tissue; BMP, bone morphogenetic protein; IGF-1, insulin-like growth factor-1; WNT, int/Wingless family
signaling proteins; C/EBP a, b, CCAAT (cytidine-cytidine-adenosine-adenosine-thymidine)/enhancer-binding proteins; RUNX-2, Runt-related

transcription factor 2.

in the pathogenesis of osteoporosis. Specifically, in vivo studies
showed that BMD and bone mineralization are negatively
correlated with bone marrow adipocytes and also adipokines.***
It has also been proposed that age-induced osteoporosis may
be linked to the increase in the bone marrow adipocity during the
time,’*** showing that bone marrow FM through the production of
adipokines affects osteoblasts functionality and apoptosis in the
microenviroment of the bone. Future studies on bone marrow fat
and its interactions with the bone metabolism in IBD are needed.

ADIPOSITY AND BONE DENSITY MEET IBD

As the role of FM is being rigorously investigated, local
hypertrophy of mesenteric fat tissue adjacent to the segment of the
inflamed intestine has been described, indicating that there is
a correlation between FM and intestinal inflammation. It is
interesting to note that C-reactive protein has been found to be
overexpressed in Crohn’s disease (CD) mesenteric adipose tissue.
It is well known that adipose tissue is composed of adipocytes,
preadipocytes, matrix cells, and fibroblasts. Accumulation of
intra-abdominal fat can be seen in overweight obese patients
and also in patients with normal weight and central obesity in
many metabolic disorders, in particular type 2 diabetes mellitus
and coronary artery disease.” Finally, a growing body of evi-
dence suggests that mesenteric fat is characterized by perivascular
inflammation, fibrosis, and polymorphonuclear infiltration and
responds to afferent signals by secreting a number of factors with
autocrine/paracrine actions.

Long before, WAT was considered to be an active immune
organ, and mesenteric WAT seemed to be a good indicator of active

CD.> This tissue called “cripping fat,” covers more than 50% of the
bowel area and extends from its mesenteric attachment to partially
cover the small or large intestine, resulting in loss of bowel-
mesentery angle.”> The important role of mesenteric fat tissue in
IBD is highlighted by the fact that although most patients with IBD
and especially CD have normal or low BMI, the ratio of intra-
abdominal fat to total abdominal fat far exceeds that of controls. >’

Similar to the above-mentioned relationship between
adiposity and IBD, low BMD, defined as osteopenia or osteopo-
rosis or increased fracture risk, also seems to correlate with IBD.
Indeed, epidemiological studies using the World Health Organi-
zation diagnostic criteria for low BMD (i.e., DXA BMD T-score
below —1.0SD for osteopenia and below —2.5SD for osteoporo-
sis) have shown a prevalence of 40% to 50% for osteopenia and
10% to 25% for osteoporosis and an increased fracture risk in IBD
population.”™** The pathogenesis of bone loss in patients with
IBD has been considered multifactorial, and, until recently, the
most important risk factors included disease activity and duration,
malnutrition, steroid therapy, calcium and vitamin D deficiency,
sex hormone deficiency, and smoking. Only during the past
decade, investigators have begun to understand the significance
of the alterations in body mass composition and how this possibly
affects the natural history of IBD and bone remodeling. It is
known that body weight is mainly composed of bone mass,
FM, and free fat mass or lean mass (i.e., soft tissue and muscle
mass). The role of the lean mass in bone remodeling is considered
to be crucial, as it is implicated in the mechanical overload of the
bone and the muscle strength,®¢*

The methods for the evaluation of the body mass compo-
sition vary widely in the literature (total body water measurement

wwwibdjournalorg | 2209

Copyright © 2014 Crohn’s & Colitis Foundation of America, Inc. Unauthorized reproduction of this article is prohibited.

123



Terzoudis et al

Inflamm Bowel Dis ® Volume 20, Number II, November 2014

TABLE 1. The Main Findings of Studies on Body Mass Composition in Patients With IBD Using DXA Scan

Author (yr)/Reference

Main Findings

Geerling et al (1999, 2000y

Significantly lower FFM and BMC in CD long standing than HC

Male patients with IBD have body weight, BMI, FFM, and BF (%) significantly lower than HC
Newly diagnosed patients with UC have body weight, BMI, and BF significantly lower than HC

Ulivieri et al (2000, 2001)"1%4
Jahnsen et al (2003)%°

Total and trunk lean mass in women with UC is significantly lower than HC
BMC and lean body mass were significantly lower in patients with CD than UC and HC

BMI and fat mass were significantly higher in UC than CD and HC

Leslie et al (2009)'¢°

Positive relationship between fat tissue or lean tissue with BMD

Stronger correlation for lean tissue than fat tissue
Alterations of hip BMD were strongly associated with alterations in all body mass variables

Cuoco et al (2008)'%
Schneider et al (2008)°
Terzoudis et al (2014)*

BMD, BMI, and fat mass at all sites were significantly lower in patients with CD than HC
Sarcopenic patients had significantly lower BMI, lean mass, and BMD than nonsarcopenic patients
Significant lower total fat mass in patients with UC and CD with osteoporosis

Positive correlation between T-score of lumbar spine and fat or lean mass

BF, body fat; BMC, bone mineral content; FFA, free fatty acids; FFM, free fat mass; HC, healthy controls.

[hydrodensitometry] bioelectrical impedance analysis), quantita-
tive computed tomography, and DXA scan, with DXA scan being
considered as the gold standard method mainly because of its
accurate measurements. The main findings of studies on body
mass composition in patients with IBD using DXA scan are
summarized in Table 1.

A recent critical review of the literature including 19 studies in
its primary analysis found a significant reduction in BMI in 37% of
patients with CD and 20% of patients with ulcerative colitis (UC)
compared with controls as well as decrease m FM and free fat mass
in the same proportion (30% in CD and 13% in UC in comparison
with controls).” It seems that a significant proportion of patients with
IBD demonstrate decrease in FM, free fat mass, BMI, and BMD
compared with healthy controls. Lean mass deficits were found in
patients with CD compared with patients with UC and healthy con-
trols even if the patients with CD were in clinical remission ® %
Moreover, corticosteroid treatment and smoking seem to confer
a negative impact on bone mineral content and lean mass.® It has
been shown that fat and lean masses in patients with CD are strongly
associated with total hip BMD, and also a decrease i total BMD
correlates with a decrease in BMI and total lean mass suggesting that
fat and lean masses affect the bone through multiple mechanisms.*®
Indeed, muscle adheres to bone to cope with the stress and therefore
a healthy and functional musculature requires a solid substrate, i.e.,
a strong healthy bone. In this regard, epidemiological studies suggest
that both sarcopenia and osteopenia are quite commonly found n
patients with CD compared with healthy controls (60% and 30% in
CD versus 16% and 4% in controls, respectively; P < 0.01).”
However, this was not confirmed in UC where no significant differ-
ences were found in lean mass and FM and BMD in men, whereas
the total, trunk, and limb lean mass of female patients with UC was
significantly different after a 6-year follow-up.”

2210 1 wwwibdjournalorg

There is evidence that low BMD is not in direct proportion
with the fracture risk and most fractures occur in individuals with
a BMD T-score above the operational threshold.””* Based on data
from population-based cohorts, a fracture risk assessment tool score
has been developed by the World Health Organization that calcu-
lates the 10-year probability of hip or other major osteoporotic
fracture (clinical spine, forearm, hip, or shoulder fracture). This
score requires the completion of 12 fields: age (years); gender (male
or female); height (cm); weight (kg); history of minimal trauma
fracture, history of parental hip fracture; corticosteroid exposure
(defined as more than 7.5 mg prednisolone [or equivalent] in the
preceding 3 mo); diagnosis of rtheumatoid arthritis; a secondary
cause of osteoporosis; daily alcohol intake of more than 3 units,
and whether they smoked or not at the time of the scan.

Fracture risk assessment tool score has been applied in IBD
populations, and it has been shown that the fracture risk in
patients with CD is greater than in patients with UC and controls
but in our study the clinical fracture risk assessment tool score
alone seems to overestimate the risk of osteoporotic fracture in
patients with IBD.””> Moreover, we found that there is a strong
correlation between total FM and BMD and more specifically
patients with IBD with osteoporosis have a significant decrease
in total FM. A strong correlation between T-score of lumbar spine
and fat and lean masses was also found. In conclusion, patients
with IBD are perceived to be at high risk of osteoporosis and are
vulnerable to aberrance in fat and lean masses, which are under-
estimated during routine clinical practice.

ADIPOKINES IN IBD

Adipose tissue has recently emerged as endocrine tissue by
producing multiple proteins, collectively referred to as adipokines
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TABLE 2. Main Functions of the Adipokines

Adipokine

Function

Adiponectin

Decrease TNF-u, adiponectin production in presence of IL-6

Increase TNF-u-mediated acute adiponectin production, IL-1f, IL-1Ra, IL-6, IL-10, TNF-«. PGF2a, PGE
Increase proliferation of hematopoietic stem cells

Increase differentiation of adipocytes to adipocytes

Leptin

Increase IL-1a, IL-1p, IL-6, TNF-¢, IL-2, IFNc and IL-4
Increase CD4"CD25" proliferation

Increase GH, TNF-w, IL-6, IL-12, CCL2, IFNa, eicosanoid and NO
Increase differentiation, cytokine production

Decrease apoptosis of DC

Increase neutrophil activation chemotaxis

Increase leptin-induced neutrophil infiltration

Ghrelin
Increase prostacyclin production

Decrease IL-8, TNF-, IL-1b, IL-6, and leptin-mediated cytokine release

Decrease Th-1 response, increase IL-10

Resistin

Increase resistin-induced TNF-a, [L-6, [L-12, TLR-2

Increase resistin expression in mesenteric adipocytes

Visfatin

Known as pre-B-cell colony-enhancing factor

Positively associated with increase of IL-6, IL-1b, TNF-u, IL-6 by NF-kB and AP1-dependent mechanisms
It is a nicotinamide (NAM, form of B3 vitamin) precursor

Chemerin

Stimulates chemotaxis, highly abundant on plasmacytoid DC, macrophages

Synthesis and secretion increase dramatically with adipocyte differentiation

Functions in an autocrine/paracrine fashion to promote adipogenesis through activation of CMKLR1

Vasgpin

Visceral adipose tissue-derived serine proteinase inhibitor

Antiapoptotic effects in vascular endothelial cells

Attenuates osteoblast apoptosis through activation of the extracellular signal-related protein kinase pathway

Enhances insulin sensitivity

CMKLRI, chemokine-like receptor 1; DC, dendritic cells; GH, growth hormone; IFN, interferon; NO, nitric oxide; PG, prostaglandin; TLR, toll-like receptor.

(Table 2). We herein summarize the existing data on the rather
elusive role of each one of these adipokines (i.e., leptin, adipo-
nectin, resistin, and ghrelin) in IBD.

Leptin and I1BD

Leptin is mainly produced by adipocytes located mostly
in the subcutaneous compared with visceral WAT.”® Leptin acts
by binding to its receptor (ObR), which has various isoforms.
The leptin signaling is transmitted by the janus kinase/STAT
pathway.”” Secretion of leptin is proportional to the fatty mass
and provides antiobesity signals, regulating food intake, sym-
pathetic tone, and energy expenditure in conditions of energy
excess, through hypothalamic pathways. However, these favor-
able effects are observed in lean individuals, but not in obese
patients, because they develop leptin resistance.”® Moreover,
leptin seems to stimulate the production of TNF-a, IL-6, IL-12,
CCL2, interferon-a by the mononuclear cells and macrophages,
and also increases the differentiation of dendritic and natural
killer cells.”

The role of leptin in IBD seems to be controversial. Notably,
the increased expression in leptin serum levels in IBD population
compared with healthy controls suggests that leptin enhances TNF-
o production® Although some studies indicate that there are no
differences between serum leptin in patients with IBD versus con-
trols,®! ® our own data®® and another study®® found decreased lev-
els of plasma leptin in patients with IBD compared with controls
independent of sex, age, disease activity, duration of the disease,
and localization. However, in a pediatric IBD population, disease
activity was inversely comrelated with serum leptin,*’ and increased
serum leptin was found in patients with UC exacerbation.®® Fur-
thermore, treatment with anti-TNF-o seems to induce leptinemia in
IBD, indicating that TNF-o inhibits leptin production * These con-
flicting results underscore the complex and obscure role of leptin in
IBD, thereby warranting further investigation.

Adiponectin and IBD
Adiponectin is an approximately 30-kDa polypeptide that
contains a collagen-like domain and a C-terminal globular domain
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FIGURE 2. Actions of leptin on bone metabolism. SNS, sympathetic nervous system; AN, autonomic nervous system; ObRb, obesity receptors b.

and tends to form trimers that can further multimerize to
polymers, resulting in various high and low molecular isoforms.
Contrary to other adipokines, adiponectin is paradoxically
decreased with increasing FM, is positively correlated to adipo-
cyte size, and is produced mainly by the subcutaneous adipose
tissue rather than the mesenteric white fat tissue. Adiponectin
seems to induce anti-inflammatory cytokines, IL-10 and IL-1Ra,
from macrophages and dendritic cells, thereby suppressing
nuclear factor kappa B (NF-kB) signaling pathway.”** When
NF-kB signaling is suppressed, reactive oxygen metabolite pro-
duction, oxidative stress, and cell injury are decreased.” Adipo-
nectin also decreases the levels of TNF-o., IL-6, interferon-y and
reduces the phagocytic capacity of macrophages.™ Increased lev-
els of plasma adiponectin are also correlated with impaired pro-
liferation of macrophage progenitors and increased proliferation
of primitive hematopoietic stem cells.”

In CD population, adiponectin is upregulated in hypertrophic
mesenteric adipose tissue compared with the normal adipose tissue
from the same subjects or mesenteric adipose tissue from patients
with UC and controls.” Our findings suggest that adiponectin lev-
els are increased in both patients with UC and CD compared with
healthy controls,®® similar to another study where adiponectin levels
in IBD population were found to be more elevated than in patients
operated for diverticulitis and colorectal cancer.” In pediatric IBD
population, no correlation was found between disease activity and
adiponectin.*™*” However, others reported decreased adiponectin
levels in active patients with CD compared with controls,*** and
also compared with patients with UC,” suggesting a distinct im-
munopathogenesis between CD and UC.

With regard to biological treatment, anti-TNF-o does not
seem to alter significantly adiponectin plasma levels in patients

2212 | wwwibdjournalorg

with IBD* as our study showed, in contrast to corticosteroid
treatment where a significant correlation between increased levels
of adiponectin and side effects of corticosteroids was found.'®
Future investigation should focus on the effects of adiponectin on
the immune system, thereby elucidating its role in the pathogen-
esis of IBD.

Resistin and IBD

Resistin has the capacity to form oligomers and is present in
human serum in various polymers from low— to high-molecular
weight isoforms.!! Predominant sources of resistin in human are
peripheral mononuclear cells macrophages, human adipocytes,
and preadipocytes and finally bone marrow cells. In peripheral
mononuclear cells, resistin mRNA expression and protein release
are strongly increased following the effect of TNF-a., IL-1, IL-6,
and lipopolysaccharide in vitro, probably through NF-kB activa-
tion,'® Resistin secretion from mWAT in patients with CD was
found significantly higher than in patients operated for colon
cancer or diverticulitis.”® Treatment of patients with steroids
reduced resistin production.”® There is consensus that resistin
serum levels are increased in patients with IBD compared with
healthy controls, and reflect disease activity, suggesting that
resistin could be an independent factor for disease monitor-
ing #1051 The Jatter notion is further reinforced by the fact
that serum resistin levels are significantly decreased after inflix-
imab therapy, underlining the possible role of resistin as a marker
of successtul treatment.”

Ghrelin and 1BD
Ghrelin is mainly isolated from the stomach although small
number of immunopositive cells has been found in the small and
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large intestine. Nonacylated ghrelin circulates in far greater
amounts than the acylated form, which inhibits the TNF-a, IL-1,
IL-6. and leptin-mediated cytokine release in mononuclears, macro-
phages, and T cells." Ghrelin gene expression is decreased by
administration of leptin and IL-1b.' Our study showed that in
patients with IBD, serum ghrelin levels are elevated independent
of the disease activity, although male sex and ileal location of CD
may further increase these levels.*> Other studies, however, showed
that serum ghrelin was higher in patients with active disease com-
pared with IBD in remission or healthy controls.’” '* Concerning
the administration of infliximab, circulating total ghrelin increased
by 25% in patients with CD but acylated and nonacylated ghrelin
serum levels remained unchanged, suggesting that an alternative
isoform could be affected by infliximab, also underlining the com-
plex pathogenetic role of adipokines in IBD.*

ADIPOKINE EFFECTS ON BONE METABOLISM
IN IBD
Adipokines seems to interfere in bone metabolism by
altering the sensitive balance between osteoblasts and osteoclasts.
In this last part of our review, we provide all the up-to-date date
on the relationship between adipokines and bone metabolism with
a specific perspective on IBD population.

Adiponectin

One of the most interesting and most studied adipokines in
this setting is adiponectin, which circulates in much higher
concentrations than the rest adipokines and correlates inversely
with visceral fat and BMI. Adiponectin regulates energy homeo-
stasis and glucose by reducing insulin sensitivity, according to
studies on diabetic and coronary heart disease patients.!'! Adipo-
nectin is secreted predominantly by differentiated adipocytes and
promotes osteogenesis in 3 ways: affecting the differentiation of
MSCs to preosteoblasts; inducing the proliferation of osteoblasts;
and inhibiting osteoclastogenesis, at least in vitro.''? *** The pro-
liferation of osteoclasts and the inhibition of the adipocyte forma-
tion from the MSCs are mediated through activation of COX-2.1**
A further interesting finding is that adiponectin receptors R1 and
R2 have been found both in osteoblasts and osteoclasts,’' stress-
ing the multifactorial pathogenesis in the development of osteo-
porosis. However, it seems that there are conflicting data with
regard to the association between serum adiponectin and bone
mass. Specifically, it seems to be a negative correlation between
the serum adiponectin and bone mass in vivo,'*” 2 opposite to
previous relative findings in vitro,"'*'?! thereby raising questions
about the true relationship between adiponectin and bone meta-
bolism. One explanation could be that adiponectin was measured
in serum and not in bone marrow plasma, where adiponectin
might exert a different behavior, yet to be clarified, as suggested
by conflicting data showing that bone marrow adiponectin was
higher in 1 study and lower in another study compared with its
level in serum.*® With respect to IBD, there are as yet no studies
correlating adiponectin levels with bone metabolism.

Leptin

There is evidence that leptin regulates bone metabolism
through 2 basic mechanisms: centrally, through a serotonin central
relay (brainstem-hypothalamus) and through hypothalamus-
generated sympathetic tone; and peripherally, through leptin recep-
tors, shown to be expressed in osteoblasts and chondrocytes (Fig. 2).

Leptin seems to exhibit 2 inverse but parallel actions:
peripherally, it promotes osteogenesis and chondrogenesis,
inhibits osteoclastogenesis through deactivation of RANKL,
and inhibits adipogenesis through PPAR-y pathway'? ***; central
administration of leptin in animal models has led to dramatic loss of
appetite and weight resulting in bone loss and reduction in
BMD.'* 127 However, leptin administration in leptin-deficient ani-

128 130

mals seems to improve bone formation and reduces bone

loss,"*"1*? although high-dose leptin treatment could have a negative
impact on bone metabolism, similar to its central use.!*

In human population studies, leptin administration seems to
increase BMD™** 1% although not entirely confirmed,*” possibly
depending on which pathway (central or peripheral) prevails or on
other factors, yet to be defined. Of note, an inverse relationship
could be justified by the dominance of the central pathway. In our
study we found that there is no independent influence of leptin in

bone metabolism in IBD population.'*®

Resistin

Resistin was initially described as a cysteine-rich polypeptide
produced by adipocytes and regulated by PPAR-y, providing a link
between obesity and insulin resistance.'® Later, it was shown that
although resistin levels were very low in human adipocytes, they
were much higher in mononuclear leukocytes, macrophages,
spleen, and especially in bone marrow cells.”*® Specifically in the
skeletal muscle, resistin decreases the uptake and oxidation of free
fatty acids. Furthermore, it stimulates TNF-o and IL-6 production
by macrophages. Consecutively, TNF-o and IL-6 stimulate resistin
by monocytes, in an increasingly inflammatory milieu.'*?

At bone level, resistin is expressed in murine preosteoclasts
and preosteoblasts in primary human bone marrow stem cells, but
it seems to have weak effects and in mature human osteoblasts
through PKC- and PKA-dependent mechanisms.'*! Recombinant
resistin administration increases the number of differentiated os-
teoclasts and stimulates NF-kB promoter activity, playing a role
in osteoclastogenesis."*! In vivo, serum resistin levels were neg-
atively correlated with lumbar spine BMD in middle age men and
also with total BMD in postmenopausal women in China, consis-
tent with in vitro studies.”*> Another study found that in older
patients with hip fracture, there is a significant increase of serum
resistin levels although the design of the study does not prove
causality.'** No data till now exist on resistin with respect to
BMD in patients with IBD.

Ghrelin, Visfatin, Vaspin, and Chemerin

Ghrelin is a new amino acid polypeptide mainly secreted by
the neuroendocrine cells of the fundus of the stomach and in
smaller amounts from the hypothalamus cells. It is believed to
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play an important role in energy balance and it seems to have also
an effect in bone homeostasis. Ghrelin stimulates osteoblasto-
genesis through NO/cGMP signaling pathway'** and by inhibi-
tion of osteoblastic apoptosis activating GHSR/ERK and GHSR/
P13/AKT signaling pathways."**

In vivo, administration of ghrelin in rats increased BMD in
weeks 6 and 12, suggesting the protective role of ghrelin in bone
metabolism. ™ Moreover, a significant positive correlation
between ghrelin and total BMD in premenopausal and postmen-
opausal women was found™*’; serum ghrelin in an Italian cohort of
elderly men was significantly associated with femoral neck
BMD'5; and ghrelin concentrations were positively correlated
with L2-14 BMD, and femoral neck BMD in women but not in
men.** Furthermore, it is worth mentioning that a positive corre-
lation between serum ghrelin and trabecular but not cortical BMD
has been demonstrated, suggesting that trabecular bone is the
most metabolically active part of the bone.™® With respect to
IBD population, we were the first and thus far the only ones to
report an inverse correlation between BMD of the femoral neck
and spine and ghrelin serum levels.'*®

Visfatin is a new adipokine known as pre-B-cell colony-
enhancing factor or nicotinamide phosphoric acid RNA transfer-
ase. It has been found that in vitro visfatin stimulates the pro-
liferation of osteoblasts in a dose-dependent manner, increases
bone mineralization,'! and also suppresses osteoclastogenesis.'>
Nevertheless, in vivo studies showed no correlation between vis-
fatin and BMD,>!% 155 gimilar to our findings in IBD
population.*®

Visceral adipose tissue—derived serine protease inhibitor
(vaspin) is a new adipokine that was recently identified in rat
models and has been suggested to have msulin-like effects. A
recent study'’ showed that vaspin inhibits RANKL-induced
osteoclastogenesis while at the same time activates the extracel-
lular signal-related protein kinase pathway, which mediates the
antiapoptotic effect of vaspin in human osteoblasts.”*® In our
study,’*® we did not find any correlation between vaspin and
BMD in IBD population. Further studies need to evaluate the role
of this adipokine in the pathogenesis of osteoporosis.

Chemerin is a new adipocyte-derived molecule secreted as
inactive precursor, and activated with the proteolysis of serine
proteases that convert it into an agonist of CMKLR1, chemR23
(G protein—coupled receptor chemokine-like receptor 1), thereby
promoting adipocyte differentiation.!” 6" Weigert et al’® in
their study first described an elevation in serum chemerin levels
in patients with IBD compared with healthy controls and specif-
ically in male patients with CD compared with UC, respectively.
Furthermore, Muruganandan et al'* in their study found that
knockdown of chemerin or CMKLRI is associated with
increased osteoblastic activity, and bone mineralization in rats
suggesting a negative influence of chemerin in osteoblastogen-
esis, which is consistent with our study where serum chemerin
levels were significantly increased in patients with IBD com-
pared with healthy controls and significantly correlated with
osteoporosis.*®

2214 | wwwibdjournalorg

CONCLUDING REMARKS

Accumulating evidence suggests that fat and bone tissue
interaction is altered in IBD. Various mechanisms for the fat-bone
relationship and the crucial role of adipose-derived factors have been
explored in the general population and worth further investigation in
the setting of IBD. Especially, adipokines seems to interfere dramat-
ically in bone metabolism by influencing the balance between
osteoblasts and osteoclasts. As the list of adipokines is continuously
enriched by new ones (the newest being irisin), they constitute
a challenging area of research, which will cast light on the patho-
physiology of bone metabolism in IBD, thereby leading to new
therapeutic interventions. Deeper knowledge of the pathophysiology
of the endocrine function of adipose tissue could result in individual
adipokine profile analysis, and thus individualization of therapeutic
strategy of osteopenia and osteoporosis in patients with IBD.
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EKMNAIAEYZH

06/10/1997 — 15/12/2003

18/12/2003

19/03/2015

FAQIYEX

*  EAANVIKA

Mruxio omnv latpik pe PaBud "Aiav koAwg",

ApioToTéAeio MavemmaoTrpio ©eocoalovikng, EAAGG.

AQyn ddslag doknong EmayyéEANATOG UTT
ap.:5203.  YyeIOVOUIKA  TTEPIPEPEID  ZEPPWV,
EAANVIKA Anuokparia.

Afwn TiTAou €dIKOTNTAG [aoTpevTEPOAOYIOG ME
apIBuo: 13944/14. EAANVIKA Anuokparia,
Yyelovouikn epipépeia KpAtng, EAAGG

* AyyAikA (First Certificate in English Cambridge 1992, IELTS p.0.7.5 Md&iog 2015)

EIAIKEZ TNQZEIZ

Nvwon Microsoft Office (word, excel,

power point, access,

MNvwon SPSS kal Medcalc (oTaTioTIKG TTAKETA)

ENATTEAMATIKH ANAZXOAHZH:

23/11/2015 - onuepa

ECeidikeuon o€ Tmpoxwpnuévn €voooKOTTNON Kal
TEXVIKWV QuTAG KaBWwg Kal ekmaideuon oOTnv
pjavopeTpia olco@dyou uywnAng avdAuong (High
Resolution Manometry) pe utrotpogia amd Tnv
EAANVIKA MooTpevTEPOAOYIKA ETaipia oTO0
evOOOKOTTIKO Tufpa Tou Queen Alexandra Hospital,
Portsmouth, UK, umdé 1mv «kaBodriynon TOU

kadnyntr Pradeep Bhandari.
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27/02/2015 — oRuepa

22/12/2014 - 19/03/2015

02/07/2012 — ouepa

22/12/2010 - 21/12/2014

12/12/2009 - 12/12/2010

08/09/2009 - 3/12/2009

07/03/2008 - 7/09/2009

13/02/2007 -15/05/2007

13/2/2006- 12/2/2007

11/11/2005 - 10/2/2006

Atrotrepdtwon d1I0aKTOPIKAG dIaTPIRNG

MeAéTn Kol  €mTUXAG €E€€Taon vyia TNV  AQyn

e10IKOTNTAG [aoTpEVTEPOAOYIOG.

‘Evapén d16aKTOPIKAG dIaTPIBAS OTO TTAVETTIOTNHIAKO
VOOOKOMEIO Tou HpakAgiou, uttd tnv emmifAewn Tou
avatrAnpwTr KaBnyntA K. lwdvvn KoutpouuTtrdkn ue
TiTAo:  EmdnuioAoyikd  dedopéva,  TTApPAYOVTEG
Kivduvou Kal TTaBOoYEVETIKOI pMNXaviouoi
OOTEOTTOPWONG KAl Katdypatog o€ ‘EAAnveg

aoBeveig pe IONE.

EidikéTnTa MNaoTtpevrepoAloyiag oto lMNaveTTioTnUIOKO

Noookopueio HpakAgiou, EAAGG

Auio6og ETTIOTNUOVIKOG ouvepPYAaTng oT0
€vOOOKOTTIKO TUAMa Tou T[evikou Nopapxiakou
Noookopeiou I'. Tevvnuatdg ©eooalovikng, EAAGG

utro TV emiRAewn Tou kaB. M. Katoivélou

Mapdrtacon Bnteiag atnv idia BEan.

1 1/2 xpdvo eowTepIkng TTaBoAoyiag oTa TTAaicia
AMwng  €10IKOTNTOG  YOOTPEVTEPOAOYIAG  OTnv
TTaBoAoyikn KAIVIKN TOU I".N.N.l'evvnuatdg

Oeooalovikng, EANGG

Mapdrtacn Bnteiag aypoTikou latpeiou oTnv Kuavi,

YyelovouikA Trepigépeia ‘ERpou, EANGG.

Onrteia adyovou aypoTikou laTpeiou otnv Kuavi,

YyelovouikA Tepigépeia ‘ERpou, EANGG.
Tpiunvn ekmaideuon ota TAUATa ECWTEPIKAG

MaBoAoyiag, Xeipoupyikrg kai KapdioAhoyiag ato

"eviko MNepipepikd Noookopeio AidupoTeixou, EANGG

135



05/2004 — 05/2005 laTpikr) ekTTaideuocn oTnv ApTd, KAl KATOTIV IATPOG
povadag EAANVIKOU ZTpatou oe AAeCavOpoUTTOAn
kal KiAkig, EAAGG.
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