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YTtroyovadiouog - Opiouog

Appnv uttoyovadIONOG KAAEiTal TO KAIVIKO N
EPYAOTNPIAKO OUVOPOUO TTOU TTPOKUTITEI OTTO
OUCAEITOUPYIO TWV OPXEWYV Kal aduvauia autwy va
TTAPAYOUV TECTOOTEPOVN, OTTEPUA N KAl Ta OUO.

*H karaoTtaon €ival £Tiong yvwaoTr wW¢ AVETTAPKEIQ
TEOTOOTEPOVNG.




YTtroyovadiouog - Mnxaviouog

- O1 6pxeIC gival EEWTEPIKA YEVVNTIKA OpYyava TTOU ATTOTEAOUV PEPOC TOU
avOpIKOU avaTtapaywyikou CUOTHUATOG.

- BpiokovTtal o€ pia cakoUAa Tou OEPUATOC (OOXEOD) TTOU KPEUETAI KATW
ATTO TNV KOIAIA KaI TTioW aT1TO TO TTEOGC.

The production of testosterone by
the testis is controfled by the
pituitary gland.
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Testosterone causes beard and
body hasr growth, promotes
the growth of the prostate
gland, contributes to male
sexuaity and causes bone and
musde growth.

Testosterone stimulates cells in
the testis to produce sperm




@ EKTOGC a1rd TNV TTapaywyn Twv oTrepUaTolwapiwv
(aTTO TA OTTEPMATIKA CWANVApPIA) TTOU Eival
ATTAPAITATN VIO TNV AvVATTApAywyn, Ol OPXEIG
EKKPIVOUV TNV aVvOPIKI OpUOVN TEOTOOTEPOVN ATTO TA
KUTTapa Leydig.

@ AUTH N opuovn TTailel oNUAVTIKO POAO OTNV
KAl TN TWV TTPWTOYEVWYV KAl
OEUTEPOYEVWYV PUOIKWYV XOPAKTNPIOTIKWY TOU
ApPPEVOC.




Norml Hypogonadism

@  Kard tn dIdpKeEIa TNG EMPPUIKAG R f‘\
QVATITUSNG, N TEOTOOTEPOVN Eival 2l ant
aATTOPAITNTN VIO VO OXNUATIOTOUV T . .
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Lack of vocal change

avOpPIKA YEVVNTIKA Opyava.

@ Katd tn didpKeIa TNG e@npeiag, n \
TEOTOOTEPOVN Eival ATTAPAITNTN YIA TNV : . "
AVATITUEN TWV OEUTEPOYEVWIV : ® T
G€EOUOAIKWV XOPOAKTNPIOTIKWY, OTIWE | & |
TPIXEG TOU TTPOCWTTOU, JEYAAUTEPN HUIKA Vo R Lo
uéda Kal pia Badutepn @wV. ‘ |

@ 2& eVAAIKOUC AVOPEC, N TEOTOOTEPOVN | e
OlaTNPEI TN MUIKN JAada Kal duvaun, TNV B &/ ~ i
KATAVOWN] Tou AiTToug, TNV 0O0TIKN PAda, * |
TNV TTAPAYWYI OTTEPUATOG, TN
oe€ouaAikny opun Kail duvaun.

g .
o Absence offaci
and body hair




TUTTO1 AVOPIKOU UTTOYOVOOIGHOU

[MpwTOTTaONG (UTTEPYOVADOTPOTTIKOC)

AUTO TO €id0o¢ Tou uTToyoVvadIoUOoU - £TTIONGS YVWOTO Kal WG
TTPWTOTTAONC AVETTAPKEIA TWV OPXEWV - TIPOEPXETAI ATTO MIA AVWHOAIQ
OTOUG OPXEIG.

AeuTepoTTadrC (UTTOYOVAdOTPOTTIKAG)

AUTO TO €id0G TOU UTTOYOVADIOUOU UTTOOEIKVUEI £va EAATTWHA OTOV

uttToBAaAauo ) oTnVv utToPuaon. Av dev aTTOOTEAAOVTAI XNUIKA unvUUOTO
ATTO TNV UTTOQUON OTOUG OPXEIG, ENPAVICETAI HEIWMEVN AEITOUPYIa TWV
OPXEWV.

. \;@P Testostercmne "'E..::"
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Me vouuepa

AvaTITuyuEvEG XWPEG: BeATiwon Twv ocuvOnkwy uyeiag & diaiwong

To 2030 > 20% Ttou TTANBucopou Ba cival > 65 eTwv oTIg HINA (a1mé 15% TToU €ival
onuepa)

O TaxuTepa avatrtTuooOuevos TTANBUo O gival atopa > 85 eTwyv (baby boomers,
eVAAIKEG TTOU yevvriOnkav mid-1946 to mid-1964)

H emmitrtwon 1nG Taxuoapkiog (Baoel BMI) ouveyilel va augaveTal 0Toug
NAIKIWPEVOUG



[MpOoLBAewn yIa NAIKIWMEVO
TTANGUouO

Projected Elderly Population (=265 years)
United States, 2010-2050
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[Topeia fapoug e NAIKIQ
Augnon AiIrrwodouc 10Tou PéXPI Ta 80
Meiwon Tou PETA
Avadiavopr) AiTroug TTpog KoIAIakS AiTrog kai augnon MN.M.
BMI o1aBepd, aAAG peiwaon uywoud!
BMI dev utroAoyilel autrv TNV avadiavoun AiTToug Kal KATa CUVETTEIQ UTTOPEI
KATTOIOG VOPHOBapnE va gival TTaBoAoyIKOG atrd TTAeUpAC AiTToug

EmitrAéoVv, 0 NAIKIWPEVOG TTOU XAVEI HUIKO I0TO £XEI TEAIKA TTEPICCOTEPO AITTOG Kal

KATA CUVETTEIA JEYAAUTEPO KAPDIOPETARBOAIKO KivOuvo Adyw OTTAaXYVIKOU AITToug

......

ALGERIA



[MayuoapKia o€ NAIKIEG >60 £Tn

Prevalence of Obesity in Ages 60+

National Health & Nutrition Examination Surveys
1971-2014
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[ToCOOTA TTAXUCOPKIOG OE AVOPEG
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60-69 eTwv-TTaxuvoapkia 14.7% —22.9%(56%1)
>70 eTwv-Traxuvoapkia 11.4% —15.5%(36%71)

55-65 eTwv —TTaxuoapkia 28%
65-75 eTwv —TTaxuvoapkia 18%
> 75 eTwv —TTaxuvoapkia 12%




Obesity paradox —U shape curve

Evw n Taxuoapkia augavel Tn OvntotnTa otn JEON NAIKiA, 0TOUG

NAIKIWPEVOUC BEV £lval GagRc N EIKOVa Risk of death over the next X years

daiveTal oTI TTI0 TTPOCTATEUPEVOI Eival ol UTTEPAAIKES Je BMI 27,5 gy
= X =20, healthy non-smokers only
Kal OTI au¢nuévn BvntétnTa TTapartnpeeital oe BMI >33
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Obesity paradox

Aduvapuia BMI va ouptrepIAaBel oTtAayVvIKO AiTrog
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KaAuTepn kapdiayyelakr Katdotaon avacdptnta atro BAapog

)

Under- QOver-

MelwpEvoc KivOuvoc KATAYUATWYV
H S S YH weight  Normal  weight Obese

E¢ apxn¢ TTaBoAoyikoi TTAnBucooi (kaxe€ia / aipokdBapon)

KaAUTEPO TTPOCOOKIUO ETTIRIWONG YEVIKA YOVIOIaKA




2 PKOTTEVIO

B 20PKOTTEVIA: OAPKA KAl TTEVIA
O PUIKOC 10TOC dinBeital atrd AiTTog
‘Eva QUOIKO QaIVOUEVO OXETICOMEVO HE TNV HEIWMEVN
OpACTNPEIOTNTA KAI TNV EVOEXOMEVN AVATTNPIA EVIOTE
m AucAgiIToupyia QUOIOAOYIKWY HUIKWYV TTAPAUETPWV

@ 2Uppwva ue 1o 2014 Foundations for the National Institutes of
Health Conference, capkoTtrevia €ival atrAd n ammwAEIa JUIKAG
ualac Kal ASIToupyikOTNTAG PJE TNV NAIKIQ, JE TNV AEITOUPYIKOTNTA VA
gival TTio 1I0XUPO KPITAPIO

A i Age-related
Inflammation
molecular change

Sarcopenia

Muscle of Muscle After
Average Healthy Sarcopenia
Adult Occurs

Hormonal change

v Motor neurons
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Kivouvoil ATTwAegiag Bdpoug o€
NAIKIWPEVOUG aVOPEC

ATTWAEIO JUIKOU 1I0TOU KOl OOPKOTTEVIA

[TIBavr) ooTEOTTOPWON

Meiwon BMD io¥iou, 10iwg o€ >65 eTwv

AugnuéEvn TBavOoTNTA TITWOEWYV KAl KATAYUATWYV I0XioU

OTTwodNTToTE EVOUVANWON PE AOKAOCEIC AVTIOTAONG YIA
QVTIPPOTTNON ATTWAEIOG JUIKOU 10TOU




AITTWONG 10TOG KAl NAIKIO
OVOKOTAVOMN AITTOUG OTOV avopd

@ 40-65 eTwv: augnon AITwdoug 1I0ToU Kal oTa 2 QUAa
B ATTOTEAEONA N MEIWMEVN IVOOUAIVOEUaIoONaia
@ Shift atré utTtTodOPIO AITTOG O€ OTTAAYXVIKO

Subcutaneous fat

£VOOKOIAIOKOU AiTroug 1
EVOOMUIKOU AiTroug 1
gvooNnTIaTIKoU AiTToug 1
TOU UTT0OOpPIoU AITTOUG OTNV KOoIAiQ,
OTOV UNPEO Kal TNV KVAUN.

Visceral fat

@ MeTaBoAIKOC KivOuvog Kal atToduvapwaon aKpwy, JE PUTIOEG Kal
AETTTUVON OEPUATOC

@ IvoouAivoavrtiotaon (RTTa) akoun Kal o€ VOPUORaPEIC JE peiwon
UTTOOOPIOU AITTOUC



AITTWONG 10TOG KAl NAIKIO
EKTOTTN evOTTOo0E0oN AITTOUGg

Ta ynpaoueva AITToKUTTapa £XoUV OUCKOAIQ
va atrofnkeuoouv AITTidla Kail yia auto
eAeuBepwvovTal AITTapa ogEa Kal KAVouv

, o A o g o |
EKTOTTN EVaTTOBEON AiTTOUC e * ) x
AITTOTOEIKOTNTA KAl ETTITAXUVOT YAPAVONC Ectopicf'm

Mn aAKOOAIKA oTeQTONTTATITION KaI AUENON o e i,
YAUKO(NG vnNOTEiag Kal TPIYAUKEPIDIwV ~

W Insuln chearance
NAITTOTOCIKOTNTA KAl ATTOTITWON B KUTTAPWYV
(ZA2)

EvOopUIKO AiTToG Kal aTToduvVANWan MUIKA JE o
OQPKOTTEVIO o
‘EKTOTIN evaTTo8e0n AITTOUG KOIAIOKG
AIndnon pueAou ooTwyV aTrd AITTOKUTTAPA, ME
BAGBN alyoTroinong

NAFLD




AITTWONG 10TOG KOl NAIKIX
aAAaYEC AEUKOU Kal @aIoU AITTwOoUG
IOTOU

O @aidég AITTwdNC 1I0TOGC AvaTITUOOETAl ATTO TNV £€KBEon O€
WYuxog
Meiwon Tou he TNV nAIKia, Adyw peiwong TS TTpwreivng UCP1L

Meiwaon kal TG AsIToupyiag Tou Pe TRV NAIKIa (UETPAOEIC UE
PET scan dgixvouv PEIwPEVN EVEPYOTTOINON)




[Taxuoapkia kail TeatooTePOvn (1)

- AvtioTpo@n oxeon AITTwOOUG I0TOU KOl TEOTOOTEPOVNG
- KolAlakn TTaxuoapkia Kal OTTAayXVIKO AITToG aoXeTiCovTal JE XauNnAQ
ETTITTEOA TEATOOTEPOVNG
- H apwpaTtadon Tou AiTToug JETATPETTEI TNV TEOTOOTEPOVN OE€ OIOTPOYOVA
Ta emmitreda TNS ApWHUATACNG €ival JEYAAUTEPA OTO OTTAAYXVIKO OTIO O,TI OTO
UTTOOOPIO AITTOG

Kavovikd n TEOTOOTEPOVN MEIWVEI TNV AUENON TwV AITTOKUTTAPWYV KAl
eTTayel TN AImroAuon (@AaUAOG KUKAOG)

Testosterone and Obesity:
Vicious Cycle
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Estrodicl — = HPG Axis
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[Taxuoapkia kal TEoTooTEPOVN (2)

- Meiwpeva emitrteda SHBG atro 1nv utrepIvoOoUAIvaiuia

Apa TTEPIcoOTEPN EAEUBEPN TECTOOTEPOVN VIO JETATPOTIH OE OIOTPOYOVa

- Augnuéva oloTpoyova dPouV aVACTAATIKA OTNV UTTOQUON KAl UEILWVOUV TIC
YOvadOTPOTTIVES KAI KOTA CUVETTEIA TNV TTAPAYWYI TEOTOOTEPOVNG

- AuZnuéva etTitreda AETTTivG avaoTEAAOUV TTapaywyn TEOTOOTEPOVNG
H AETTTiVN MEIWVEI TRV TECTOOTEPOVN HEOW TNG LH

‘LHypothalamy_sﬂ
0 <=




MNayxuoapKia Kol KOPKIVOS TTPOCTATH

B 2UOXETION EVOEXOMEVWG ME MIKPOTEPA TTOCOOTA EPPAVIONGS
B 2UOXETION OPWG ME QUCNMEVN ETTIOETIKOTNTA KAl MIKPOTEPN
AVTATTOKPION META ATTO PICIKA TTPOCTATEKTOMN, META ATTO ECWYEVN

aKTIVOBOANON Kal JETA a1Td Xopriynon LHRH a

Serum Adiponectin Concentrations and Tissue Expression
of Adiponectin Receptors Are Reduced in Patients
with Prostate Cancer: A Case Control Study

Konstantinos Michalakis,! Catherine J. Williams,® Nicholas Mitsiades,? Jennifer Blakeman,?
Sofia Balafouta-Tselenis,2 Aris Giannopoulos,! and Christos S. Mantzoros?

'Laiko University Hospital; *Department of Pathology, University of Athens Medical School, Athens, Greece; and
‘Division of Endocrinology, Diabetes, and Metabolism, Department of Intermnal Medicine, Beth Israel
Deaconess Medical Center, Harvard Medical School, Boston, Massachusetts




[MTaxuoapKia Kal KOPKIVOG TTPOCTATN

OBESITY-RELATED OBESITY-RELATED
DETECTION BIASES BIOLOGIC MECHANISMS

LARGER
PSA PROSTATE INSULIN/IGF

HEMODILUTION AXIS : SEX ADIPOKINES

DIFFICULT _
LOWER BIOPSY RATES s b

HighIGF-1 . High leptin, IL-6
T to E conversion .
Low adiponectin
by adipose and
FEWER POSITIVE ELEVATED prostate tissue
- | Tl
BIOPSIES = MORE CIRCULATING CHRONIC, SUB-

UNDETECTED CANCER GROWTH
FACTORS REDUCED T, CLINICAL
ELEVATED E INFLAMMATION

MORE AGGRESSIVE INCREASED tumor proliferation, migration

PROSTATE CANCER IN REDUCED tumor apoptosis
OBESE MEN Transition to ANDROGEN INDEPENDENCE
- d
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AvdpoTrevia

Age-related Decline In Testosterone Levels

gl’val Free Test (nmaol/l) SHAE (10# malf) Total Teat {nmal/T)
ue TNV TTépodo Tne  [IEEE B
nAIKiag (> 50 eTwv) Xwpig oTaBepd onueio | __ v
évapeng 1 atréToung SIGKOTINC TNES TTAPAYWYIC '" |
TNG, TTOU ouvnBwC¢ ouvodeueTal ATTO

OUMTITWHATOAOYIO UTTOaVOPOYOVaAIMIaC.

Years: 18-20 30-49 5050 60-69 7079 60-89 90100 100

oAk TeaotooTepovn (TT) |:1-2 % /€10¢ > 40 €1
eAeUBepn TeaTOOTEPOVN (FT) £ | 2-3 % /€ETOC > 40 £1Nn
BlodpaoTikn TecTooTEPOVN (BAT) |



AvopoTrevia TnG TPITNG NAIKIOG

OpoAoyia: avdpotauan, avopikr) KAIWAKTAPIOG, UEPIKN
QVETTAPKEIA AvVOPOYOVWY, AVOPOYOVOTTEVI TPITNES NAIKIOC

AiTiotrafoyéveia:

KUtTapa Leydig ehattwvovtal o€ apiBud — eAartwaon pubuou
Tapaywyng T — augnon LH.

zuyvornra: 30% - 40% uyiwv avdpwy >65
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AvOpoTrevia — JETABOAIKN onuacia

KEVTPIKOU TUTTOU

au¢non Aimrwdoug padag

MEiWON MUIKAG NAdag Kal JUIKAG 1I0XU0G
MEIWON 0O0TIKAG TTUKVOTNTAC — OCTEOTTEVIA




AvOpoTTEVia — JETABOAIKN onuaacia

Diet Exercise
l M Caloric intake | WV Energy expenditure

¥ Glucose uptake
¥ Glycogen storage
¥ Glucose utilisation
¥ Lipid oxidation
| ¥ Mitochondrial Oxphos

I

‘™ Gluconeogenesis

3 Glycogen synthesis
v Glucose metabolism
M Lipogenesis

1 Triglyceride storage
3 Glucose uptake
N Lypolysis

. Intramyocellular .
Hepatic steatosis 3 lipid
hyperglycaemia - hyperglycaemia

Fat accumulation
hyperglycaemia




[ [ [ [ [

Aopun oMIAiag

YTroyovadlonog
AANNayEC AITTWOOUC I0TOU PE NAIKIO KOl TEOTOOTEPOVN
AvopoTtrevia

2 UVETTEIEC EANEIYNC TEOTOOTEPOVNG

MeTaoAIKa o@EAN TEOTOOTEPOVNG



(=]
=]
=]

(
(

TeotooTEPOVN KAl METARBOAIKOG Kivouvoc (1)

H éAAeipn TeotooTepOvVNG oXeTideTal ue 2A2 (40% Twv avdpwyv pe 2A2
EXOUV EAAEIYN TECTOOTEPOVNG)

H xaunAn teotooTtepoOvn oxeTiCeTal ue diarapaypEvn euaicbnoia otnv
IVOOUAIVN , au¢nuéVo AITTOC OWHNATOG, TTAXUOAPKIa KOPUOU Kal
TTaxuoapkia, QuoAimmoaiuia, utréptaon Kar 2N

AITieg
- MEIWPEVA avdpOoyova OTNV TTAXUCAPKIa
- TTAXUOAPKIO WG ATTOTEAECHA TOU UTTOYOovadIOoU

avdpecg pe MZ €xouv augnuévo Kivouvo yia uTToyovadioud oTo HEAAOV)
Y1160e0n KukAou uttoyovadiopou-TTaxucapkiac- Cohen 1999)

VICIOUS CIRCLE

Fat Gain

Obesity



TeotooTEPOVN KAl METARBOAIKOG KivOuvoc (2)

Hypothalamus T — —-L

Pituitary

Adipose fissus

Fig. 1 — Interaction betwreen rep nod wetiee a5 s s ob-esity i
mern. Solid arroeers denote s hrmulatory and dorteed sarrowss
mha’brtory actiraty. Esr estradiol; FSH: follvulasr stonm et g
hormorse; GnEH: ponadotropin -releasirggy hotomormse; LSS5 -1:
Ersspeptin neurorng LH: lhotermmaean g hormnorse; BHMPY @ meaarno -
pepide %; T: =shoesterorse.




TeoTtooTEPOVN KAl METAPBOAIKOC Kivouvoc (3)

H Aetrtivn (TTOUu €1ival TTpoidv Tou AITTwOOUC I0TOU) TTPOAYEI TNV EKKPION
NG LH peow tnG €kkpiong tng GnRH

AUTO OPWC YivETal KUPIWG JEOW TNG Kisspeptin kal AlyOTEPO PEOW TNG
GnRH, apou ol uttodoXEiG yia AeTTTivn O€V €ival IOXUPOI

O uTToBAAaNOG ONWG O OUVBNKEC TTAXUCAPKIAC €ival avOEKTIKOC
(avtioTaON) OTA AUCNUEVA KAl AIlYOTEPO AEITOUPYIKA ETTITTEDA AETTTIVNG
[TapAdAAnAa, Ta oloTpoyova (TTou aucAvovTal aToV TTaXUoapKo avdopa
aT1rd YETATPOTIN OTO AITToC) euTTodilouV TNV avTaTTOKpPIon TNG Kisspeptin
TENOG, Ta aucnuéva etTiTreda AETTTiVNG avaoTéEAAOUV TNV Opdon TWV
KUTTApwWYV Leydig yia TTapaywyr TEOTOOTEPOVNG




TeoToOoTEPOVN KAI JETAPBOAIKOG KivOUVOG (4)

4 Hypothalamic—pituitary axis

e Oestradiol J —_

—— | TNF and IL6 J — >
| — |

T e ——
) _

T Insulin
resistance

T Adipocyte size

\
/ So

T Triglyceride |

Adipose tissue

uptake

i

lipase activity
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TeotoaTepOvn, MUC Kal YAukodn (1)

H EAAEIYN TEOTOOTEPOVNG TTPOKAAEI PEIWON TOU UUIKOU
|I0TOU

70% voouAivoguaioOnaoiag o@EIAETAlI OTOV HUIKO 10TO
TeAIKA: peiwon puikoU YAuKkoyovou (d1aoTracr) Tou Kal
METAPOPA TOU OTO Aijua)

YTTOKATAOTAON JE TEOTOOTEPOVN UEIWVEI TN YAUKO(N
QiMATOC KAl AUEAVEI TO MUIKO YAUKOYOVO Kal MEILVEL TN
VEOYAUKOYEVEDN

(TTPAKTIKGA aucavel dpaon GuwaoPopuAacng YAUKoyovou
Kal JEIWVEI TN OIACTTIACN TOU KAl KATA OUVETTEIQ TN
YAUKOZN aipartocg)

[TapAAANAa ue autd, N TEOTOOTEPOVN QAIVETAI VO
aucAvel ToV JETABOAIKO puBud OTOV OKEAETIKO YU KAl
TEAIKA va oUUBAAAEl 0Tn peiwon Tou AITTwdouC 1I0ToU



TeotoaTepOvVN, MUC Kal YAUKOCN (2)

@ YTTOKATAOTAON JE TEOTOOTEPOVN QUCAVEI TNV OPACN TWV UTTODOXEWV
GLUT 4 otn puiki HEPBPAvVN, Ol OTToio1 OUCIAOTIKA AAANAETTIOPOUV PE
TOV UTTODOXEQ TNG IVOOUAIVNG Kal TTPowWOoUV Tn YAUKOLN OTO KUTTAPO

@ H teotooTeEpOVN augavel Tn euao@opuliwon TN Akt Kal TNG TTPWTEIVIKNG
Kivaong C, TToU OUuCIaoTIKA €ival JOVOTTATIA — KAEIDI OTNV EVEPYOTTOINON
Kal euacOnToTtroinon Twv GLUT4

@ H teotooTepOVN TTapEUPaivel 0Tn YAUKOAUGT, QugAvovTag TTPAKTIKA TNV
o¢eidwaon TG YAukolnc néow NADPH

I the pressnce of insulem,
Glud wesichkes fuse @il thie
plasrma membrase.




TeoTtooTepOvVN, MUC Kal AitTidia (1)

- H peiwpévn oceidwaon Twv AITTapwyv 0gEwV Kal N Xpovia augnar] Toug atro
TNV avOuyIEIvh) dlaTpoPr] augavouyv TEAIKA TO EVOOUUIKO AITTog

- ATToTEAEO A €ival N augnon Twv TPIYAUKEPIBIWY Kal N TTAPEUTTOdION TNG
OpACNG TNG IVOOUAIVNG, UE ATTOTEAECUA IVOOUAIVOQVTIOTAON




TeoTtooTEPOVN, MUC Kal AITTiOIO (2)

- To NiTTog 0&eIdWVETAI OTO ATTAP KAl O€ £EW-NTTATIKOUG 1I0TOUG
- H EANAeIyn TEOTOOTEPOVNG PEIWVEI TNV 0EEIdWON TOU AITTOUG

- H xoprjynon 1ectootepOVNG TTPOAYEI TNV 0EEIdWaN TOU AITTOUG 0€ OAO TO
OWMA Kal JEIWVEI TO AITTwON 10TO
(MEOW PAAANOV HEIWONG TNG OCEIdWONG TNGS TTPWTEIVNGS Kal TNS YAUKOZNG!)

[TpakTika ueiwver Tnv HETABOAIKN aQveEAQOTIKOTNTA KAl TNV KAVEl «UETABOAIKN
eueliiar

EFFECTS OF TESTOSTERONE ON
MALE ADIPOSE TISSUE METABOLISM

[Eﬁiﬁlm_n'ntm | INHIBITION
- ::'_:I_ i — E— |

% LIPID UPTAKE
AND LPL ACTIVITY

% LIPOLYSIS % LEPTIN PRODUCTION
S % DIFFERENTIATION OF
.ﬁDlPUE‘I’TE_ PH_ECU RSORS

Metabolic

Flexibility

— > ¥ WEIGHT OF THE ADIPOSE TISSUE <_



TeotooTepovn, NTTAP Kal YAUKOCN

- H otépnon 1ectootepOVNG Ueiwve TN dpdon Twv GLUT 4 aTo rrap Kai 1o
uptake Tn¢ YAUKOZNG OTO TTAP ATAV MIKPOTEPO, HE ATTOTEAEOMUA T QUCNUEVA
eiTreda YAUKOCNG Kal IVOOUAIVOAVTIOTAONG OTO aija

- H xopriynon teotootepdvng aucdvel Tnv Ekppaon Tou m RNA Tou uttodoxéa Tng
IVOOUAivNG OTO TTap

- ATToTéAeopa n augnueEvn 0EaUEUa IVOOUAIVNG Kal N augnuévn oceidwaon YAUKOLNG

Aromatization of testosterone to estradiol

decrease in SHBG
A

i TNFa/Cytokines

Hepatic steatosis

.. Free Fatty Acids ) .y
) (insulin resistance) : Free Fatty Acids ﬂ. ;
W ) | — Adipocyte —_——
T ST Leptin
— Hepatic

Androgen
it Receptors




TeoTtooTepoOvN, NTTOP Kal AITTIOIO

- Ta eAelBepa Aitapd oc€a pelwvouv TNV OECPEUON TNG IVOOUAIVNG O€ UTTODOXEIG
OTO NTTAP KAl AUCAVOUV TNV IVOOUAIVOQVTOX!] KOl TNV NTTATIKI) VEOYAUKOYEVEON Kl
TEAIKA TNV OTEATWON

- H teotooTEPOVN £TTAYVEI £va EKAEKTIKO uptake eoTépwyv HDL, dicukoAuvovTag Tnv
AvAoTPOPN METAPOPA XOANOTEPOANG KAl MEIWVEI TN METAPOPA TPIYAUKEPIDIWY Kal TA
emritreda TG apo-B

- Etrionc autavel Ta etritreda TG apo-E, TTou cUPBAAAEI OTNV PETAPOPA (KAl PEIWON)
TNG XOANOTEPOANG

TESTOSTERONE CHOLESTEROL




TeoTtooTepovn Kal AITTiOIO

XaPNAQ TTiTTeEdA TEOTOOTEPOVNG

ABnpoyovo TTpo@iA

Augnuévn LDL |
Augnuéva TpIyAukepidia colinte)
Meiwpévn HDL o€ uyieig kal og aoBeveig pe A2 J

PPAR signling

Xoprynon T1e0T00TEPOVNG
EmitrAéov peiwon LDL o€ oxéon YE OTATIVEG

Gene expression
AUgnon HDL ot avdpeg pe utroyovadioud kai ME %

[Mpodyel avTioTopen HETAPOPA XOANOTEPOANG

** dedopéva yia upnAn LDL ota avwTepa eTTiTTeda evOOyeVOUC TEOTOOTEPOVNG
** ehartwon HDL o€ utrepBepartreia




O¢paTtreia ye TeotooTEPOVN —
ETTIAEYMEVEC MEAETEC (1)

- BeAtiwon diaxeipiong yAukolng
- Meiwon IvoouAivng o€ 3unvn xopnynon o€ TTaxUoapPKOUG
- Meiwon ivoouAivoavTioTaong METpNUEVN e clamps

- Meiwon HbA1c kata 0,37% o€ 3unvn xopriynon, TTapAdAANAa pe peiwon
TTEPIMETPOU MEONG, OAIKNG XOANOTEPOANG Kal ETTITTEOWYV AETTTIVNG (UTTOYOVADIKOI
avopecg ue 2A2) pe IM eotépa TecTOOTEPOVNG / 15NUEPEC

- BeAtiwon ivoouAivoavTtiotaong o€ 6unvn kal 12unvn Bepartreia pe 2% gel 15 kai
16% avTioToIxa o€ UTTOYOVadIKOUG AvOpeg ue M2 / ZA2




O¢paTtreia ye TeotooTEPOVN —
ETTIAEYMEVEG MEAETEC (2)

- BeAtiwon appuBuiotou 2A2 (XwpEic HAPTUPEG) Kal KOAUTEPO EAEYXO O€ OXEON ME
diauta Kar doknon o€ BA6o¢ 9 unvwv

- 2€ Xpovia KapdIaKA AVETTAPKEIQ TTOU EUTTAEKETAI OE IVOOUAIVOAVTIOTAON AOYyW
xpoviac @Aeypuovic kal TNFa, kauia diagopoTtroinon o1o BAPog (Kaxecia), aAAa
BeATiwon IvoouAivoavTioTaong

- BeAtiwon HOMA-IR peTd a1 XOoprynon T1e0TOOTEPOVNG

- Meiwon BMI kai kolAiakoU AiTroug
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The role of adiponectin in reproduction: from
polycystic ovary syndrome to assisted reproduction
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ETidpaon xopnynong TECTOOTEPOVNG OTIG
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NeupotremTidla 6pegng kalt GnRH

Hormoneas

Neuropeptides

[ TR ——— Insulin

Fig. 2 = Interaction between reproductive axis (GnRH neuron) and obesity (peptides and hommones that regulate energy
homeostasis) accoming © estrogenic status, Solid errows denote stimulatory and dotted arroesrs Inhdbitory or reduced
stimulatory activity. “High E.* or “Low E.” denotes the estogenic status in which the specific activity is telingplace. o -MSH: o -
melanocyte stimulating hormone; GALF: galanin-like peptid e; GnEH: gonad ctropin-releasing hotmone; NPY: neuropeptide Y
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In prostate cancer, low adiponectin levels are not
associated with insulin resistance

Konstantinos Michalakis ™", Maria Venihaki®, Christos Mantzoros’, Andriani Vazaiou®, loannis llias’,
Alexandros Gryparis and Andrew N. Margioris”

“First Department of Internal Medicine, National and Kapodestrian University of Athens, School of Medicine, 'Laiko’ Gener
Hospital, Athens, Greece, 'Department of Clinical Chemistry, School of Medicine, University of Crete, Heraklion, Crete,
Greece, 'Division of Endocrinology, Diabetes and Metabolism, Beth Israel Deaconess Medical Center, Harvard Medical
School, Boston, MA, USA, *Second Department of Pediatrics & Diabetes Center, P & A Kyriakou Children’s Hospital, Athen
Greece, TEndocrine Department, E. Venizelou Hospital, Athens, Greece,  Department of Hygiene, Epidemiology and Medic
Statistics, Mational and Kapodistrian University of Athens Medical School, Athens, Greece

ABSTRACT

Purpose Adiponectin, an adipose tissue-derived hormone with insulin-sensitizing effect, has been inversely
associated with sewveral hormonally dependent malignancies. Prostate cancer is associated with low levels of
adiponectin, which hawve been proposed as an independent risk factor for this malignancy. Aim of this study was
to examine whether hypoadiponectinaemia in prostate is associated with insulin resistance.

Experimental Design FPlasma samples and covariate data in the context of a case—control study of 300 Greek
men were evaluated including 75 patients with prostate cancer, 75 patients with benign prostatic hyperplasia
(BPH) and 150 age-matched healthy controls.

Results Patients with prostate cancer had significantly lower plasma adiponectin levels compared with the
other two groups, that is BEPH patients and healthy controls {(7-4 &+ 5 ng/mL vs. 115 £+ 64 ng/mL and

12-8 &+ B ng/mL, respectively). On the other hand, no statistically significant differences were found between
patients with prostate cancer and the other two groups for both HOMA-IR and QUICKI (Pavalue = 0-551). As
expected, in all three groups, the levels of adiponectin cormrelated negatively with HOMA-IR rho = —0-214,
Povalue = 0-006), QUICKI rho = 0-214, Pralue = 0-008) and insulin levels irho = 0-842, Paalue<0-001).

Conclusion In spite of what would have been expected from the relevant literature, our data suggest that the
hypoadiponectinaemia in prostatic cancer does not appear to be associated with insulin resistance.

Keywords Adiponectin, biomarkers, epidemioclogy, HOMA-IR, insulin resistance, prostate cancer, QUICKI.
Eur J Clin Invest 2015; 45 (6):572-578
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Manopause?!

Aging, insecurity and the $2 billion testosterone industry
BY DAVID VON DREHLE
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