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1. UVOD

Disertacni prace je zpracovdna formou souboru publikaci, které se zabyvaji
hormonalnim prostfedim u pacientli s lokalizovanym a lokaln¢ pokrocilym karcinomem
prostaty (KP) a s benigni hyperlazii prostaty (BPH).

Zahrnuje celkem 4 experimentalni prace, které vznikly na pracovistich s dlouholetou
zkuSenosti v grantovych projektech a vyzkumnych zdmérech. Prace byly podpoteny
z finan¢nich zdroji IGA MZ (NR8096 Vztah mutaci genu pro androgenni receptor a zmén
exprese androgenniho receptoru v karcinomu prostaty k biologickym vlastnostem nadoru a
hormonalnimu profilu pacientl s lokalizovanym karcinomem prostaty, 2004-2006, hodnocen
»A“) a dvou vyzkumnych zaméra (MSM0021620808 Molekularné biologické, genetické a
epigenetické aspekty vzniku a rozvoje modelovych tumord dospélého véku. Vyznam pro
epidemiologii, Casnou diagnostiku a 1é¢bu pro roky, 2007-2011 a MZOVFN2005 Diagnostika
a lécba geneticky podminénych poruch II, 2005-2011).

V publikaci Cislo 1. porovnavame sérové koncentrace a koncentrace hormonti
v prostatické tkani u pacientl s lokalizovanym a lokalné pokrocilym KP, ktefi podstoupili
radikalni retropubickou prostatektomii (RRP) a s BPH, ktefi postoupili transvezikalni
prostatektomii (TVPE).

Publikace cislo 2. se zabyva sérovymi koncentracemi hormond u pacientd s
lokalizovanym a lokalné pokroc¢ilym KP po RRP.

Publikace cislo 3. a 4. vyhodnocuji sérové koncentrace adiponectinu, rezistinu,
imunohistochemickou expresi téchto hormond v prostatické tkani, histopatologické
charakteristiky naddoru a dal$i parametry u muzi s lokalizovanym a lokalné pokrocilym KP,

kteti podstoupili RRP a u muzi s BPH, ktefti podstoupili TVPE.

Prace je vysledkem spoluprace téchto pracovist’:
e Urologicka klinika 3. LF UK a FNKV
¢ Endokrinologicky ustav
e Ustav patologie 3. LF UK a FNKV
e Ustav biochemie a patobiochemie 3. LF UK a FNKV
e Urologické oddéleni University v Pise v Italii
e Oddéleni biostatistiky a informatiky SZU
3. interni klinika 1. LF UK a VFN.
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2. PREHLED LITERATURY

2.1 Prostata

Prostata (pfedstojnd zldza) je pfidatnd muzskd pohlavni zlaza, ktera je soucasti
muzského reprodukéniho systému. Je uloZena tésné pod mocovym méchyiem, kde jako
prstenec obklopuje zac¢atek mocové trubice. Pod prostatou je pfedni sténa kone¢niku, na jejiz
kazdé stran¢ vedou diilezité nervy a cévy. Prostata je tvofena dvéma laloky (pravym a levym).
Cast, kterd je nejvzdalengjsi od molového méchyie, se nazyva apex, ast dotykajici se
mocového méchyie se nazyva baze. Zlaza ma tvar komolého, pfedozadné mirné oplostélého
kuZzele, obracené¢ho bazi vzhlru k mo¢ovému méchyfi. Prostatou prochazi mocova trubice a
ejakulatorni vyvod. Na zadni stén¢ uretry usti ejakulatorni dukty a také vyvody zlazek
prostaty.

Makroskopicky se prostata déli na pét zlazovych laloka, které jsou vSak zietelné pouze
béhem prenatalniho vyvoje. V dospélosti jsou tyto laloky spojeny v kompaktni Zldzu. Na
povrchu prostaty jsou patrné pouze laterdlni laloky (pravy a levy) a dale zadni lalok, kdezto
dva malé laloky lezi v hloubce. Stfedni lalok lezi za uretrou, v uhlu mezi ni a ustimi
ejakulatornich dukti. Pfedni lalok, v némz vSak pifevazuje vazivo a svalovina, lezi pted
uretrou.

Prostatou prochazi prostatickd ¢ast mocové trubice. Kaudalné od prostaty je
membran6zni ¢ast mocové trubice obtaena snopci svéraCe z pfi¢n¢ pruhovaného svalstva

[12].

trakEénik

maodovy mechyr
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Prostatu tvofi okolo 30-50 typickych prostatickych zlazek, prostor mezi nimi (stroma)
je vyplnén vazivem a bunikami hladké svaloviny. Stroma je typicky uloZzeno okolo mocové
trubice, zatimco zZlazky jsou na periferii prostaty. Prostata je obklopena pevnym vazivovym
pouzdrem.

U novorozence ma prostata sotva velikost hrasku a jeji hmotnost se pohybuje od 3
do 5 gramtu. Objem a hmotnost se neméni az do puberty, kdy plisobenim androgenti dochazi
k jeji stimulaci a ristu. U dospélého muZze ve v€ku 20 let prostata vazi ptiblizné 20 gram.
Tak tomu je az do 4.-5. dekady Zivota, pak se u naprosté vétSiny muzi zlaza zacina zvétSovat.

Prostata produkuje sekret, ktery tvoii 15-30 % objemu ejakulatu. Vymeések je tekuty,
bezbarvy, kyselé reakce (pH 6,4), obsahuje zinek, kyselinu citronovou, prostaglandiny,
polyaminy - spermin a spermidin, imunoglobuliny, kyselou fosfatdzu a protedzy. Zinek
ovliviluje metabolismus testosteronu (T) v prostaté, mimo to se v komplexu piiklada na
bunénou membranu spermii. Kyselina citrénovd ve formé citrath ma funkci pufru,
prostaglandiny stimuluji svalovinu dé€lohy a pfispivaji tim k transportu spermii, spermin
ovlivituje pohyblivost spermii a jejich schopnost oplodnit vajicko, protedzy zptusobuji fidnuti
ejakulatu. Ke svému ristu a spravné funkci potifebuje prostata androgeny, z nich pak

predevsim T [1].

2.2 Karcinom prostaty

2.2.1 Epidemiologie

Karcinom prostaty (KP) je v soucasné dobé povazovan za jeden z hlavnich
medicinskych problémt v muzské populaci. V Evropé kazdy rok diagnostikujeme 2,6 milionu
novych pacientd s KP. Jedenact procent vSech nadorti v muzské populaci tvoii pravé KP,
ktery je také zodpovédny za 9 % vSech umrti na zhoubny nador v zemich Evropské unie [8,9].
V roce 2005 byla v Ceské republice incidence KP 59/100 000 muzii a mortalita 16/100 000
muzi [14].

U padesatilet¢ho muZze s zivotnim vyhledem 25 let je riziko mikroskopického nélezu
KP 30 %, klinicky signifikantniho nalezu 10 % a riziko umrti na KP 3 %. Nejnovéjsi
epidemiologické idaje svédéi o tom, Ze muz s lokalizovanym a dobte diferencovanym KP ma
9 % riziko umrti na tento karcinom do 15 let. Vyskyt karcinomu nartistd ve vysSim v€ku. Vice
nez 75 % nové zjisténych piipadit KP postihuje muZze star$i 65 let. Nartista vSak 1 incidence

KP ve vekové skuping 50-59 let, kde v roce 2005 doséhla incidence 124/100 000 muza [14].
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Priblizné 50 % pacientli ma stanovenu diagnozu v dobé¢ lokalizovaného onemocnéni,
necelych 20 % pak v dob& generalizace. Pies zavedeni prostatické¢ho specifického antigenu
(PSA) do diagnostiky KP zistdvd v dobé stanoveni diagnézy neptiznivé vysoky podil

pokrocilého onemocnéni.
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Graf ¢. 3: Vyvoj zastoupeni klinickych stadii karcinomu prostaty v letech 1977-2005

2.2.2 Klinické priznaky

KP ve stadiu, kdy je vylécitelny, nevyvolava zpravidla viibec zadné ptiznaky. Pokud
je vyvolava, jedna se Casto jiZz o pokrocily nador, jehoz vylécitelnost je spornd. V 80 % vznika
karcinom v periferni zoné prostaty, jen ve 20 % v pfechodné zong. Siii se zpravidla nejprve
do pouzdra, pozd¢ji dochazi nasledkem tutlaku mocové trubice k piiznakiim obstrukénim nebo
pti drazdéni spodiny mocového méchyte k ptiznakim iritacnim. 30-40 % nemocnych piichazi
k vysetfeni pozd€, v dobé generalizace nadoru. Nador metastazuje do regiondlnich uzlin
v malé panvi. Hematogenni cestou vytvari predevSim osteoplastické metastazy v kostech
panve, patete a hrudniho koSe. Lokalné mulze prortstat do spodiny méchyte. KP nemusi
vykazovat zadné typické ptiznaky fadu let. Pokud roste v prostaté, neprojevuje se vétSinou
zadnymi obtizemi, pfi jeho zvétSeni se pak mohou objevit mikéni obtize jako u BHP.
Symptomy zpisobené prorustdnim nadoru do okoli zahrnuji obtizné moceni, hematurii,

hemospermii, retenci moce, bolestivou ejakulaci (proristani nadoru do semennych vackul),
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méstnani moc¢e v hornich mocovych cestach (prortstani do baze méchyife a mocovodi).
Ptiznaky, které souviseji s metastatickym postizenim kosti a lymfatickych uzlin se projevuji
jako bolesti v kostech, ¢asta bolest nebo strnulost v dolni ¢asti zad, bocich nebo v horni ¢asti

stehen, anémie, ubytek na vaze nebo otoky dolnich koncetin.

2.2.3 Diagnoza

Digitalni rektalni vySetfeni by mélo byt soucésti rutinniho fyzikalniho vySetieni
pacienta a ma vyznamnou ulohu zejména pii vySetfovani muzl starSich 50 let. VysSetieni
provadime v poloze na zddech s pokréenymi koleny nebo pii ohnuti horni poloviny téla a
maximalnim odleh¢eni dolnich koncetin, a to zavedenim ukazovaku s gumovou rukavici, jejiz
povrch je potfen gelem nebo vazelinou, pfes andlni otvor do kone¢niku. Prostata je dobie
dosazitelna ptes sténu konec¢niku a l1ékai miize posoudit jeji velikost, tvar a charakter. Prostata
ma byt velikosti kaStanu, symetricka se zlabkem uprostted, hladka, elasticka, ohranicend proti
okoli, nebolestiva. Jakakoliv odchylka od elasticity, hladkosti povrchu, ohraniCeni zlazy ¢i
mobility sliznice konecniku je podezdiela. Je vSak nutné si uvédomit, ze palpacné lze vysetfit
jen asi I/3 povrchu Zlazy. VySetfeni neni dostateéné spolehlivé pro diagnoézu KP, slouzi vSak

jako uzite¢nd metoda v prevenci KP a pro pfiblizné urceni velikosti prostaty.

Obrazek ¢. 2: Digitalni rektalni vysetieni prostaty
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PSA je lidsky kalikrein, glykoprotein o molekulové hmotnosti 33 kD s aktivitou
neutralni serinové proteazy. Jeho molekulu tvofi 237 aminokyselin a jeden uhlovodikovy
fetézec, navazany na aminoskupinu asparaginu. PSA je produkovan normalnimi i nddorovymi
buiikami prostaty. Jeho naprosta vétSina je secernovana do semenné tekutiny, kde pfispiva ke
zkapalnéni ejakuldtu. V séru je pfitomen ve formé volné (freePSA) nebo véazané. Soucet
volného a vazaného PSA se nazyva celkové PSA (totalPSA). Index % freePSA (pomér
freePSA/totalPSA) umoziiuje 1épe odlisit nezhoubné a zhoubné onemocnéni prostaty: index
freePSA nad 25 % svédci s vysokou pravdépodobnosti pro BPH, index freePSA pod 10 %
sveédCi s vysokou pravdépodobnosti pro KP, v zoné indexu freePSA 10-25 % se klinické

nalezy prekryvaji.

Obrazek €. 3: Prostorovy model molekuly PSA

Za normalnich okolnosti je hladina PSA v séru pod 4 ng/ml a béhem 24 hodin se
nemeéni. Jeho hodnota koreluje s rasou, vékem pacienta a objemem prostaty. Zvyseni PSA v
séru mohou vyvolat vSechna tfi nej¢astéj$i onemocnéni prostaty - KP, BPH a zanét, déle pak
operacni vykony na prostaté, akutni retence moce, masaz nebo biopsie prostaty, méné ¢asto i
ejakulace. AvSak bézné digitalni rektalni vySetfeni, nekomplikovana cystoskopie, zavedeni
cévky do mocového méchyie nebo transrektalni sonografie hladinu PSA v naprosté vétSing

pfipadii nezvySuji. Nejvétsi vyznam PSA spociva v Casné detekci KP. 20 % muzl
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s diagnostikovanym KP ma hodnotu celkového PSA v séru nizsi nez 4 ng/ml, v rozmezi od 4
do 10 ng/ml je pravdépodobnost vyskytu KP 25 %, avSak pokud PSA piesahuje 10 ng/ml
stoupa tato pravdépodobnost nad 50 %. Senzitivitu 1 specificitu PSA pro KP zvySuje souc¢asna
kombinace s vySetfenim kone¢nikem, standardizace k véku, stanoveni PSA velocity (rychlost
priristku PSA v ¢asovém limitu), PSA denzity (PSA/objem prostaty) nebo vyse zminéné
vySetieni frakce volného PSA (freePSA/totalPSA). PSA piedstavuje nejlepsi marker v
soucasné onkologii. Zavedeni rutinnitho méfeni PSA do klinické praxe na konci osmdesatych
let znamenalo revoluci v diagnostice i v 1&cbé KP. VySetfeni PSA predikuje pravdépodobnost
ohraniceni karcinomu na zldzu a ma mimofadny vyznam pfi dlouhodobém sledovani
nemocnych s KP [43].

Sonografii provadime trasrektalnim piistupem (TRUS), kdy sondu zavadime v lokélni
anestezii analnim otvorem do kone¢niku. VySetfeni umoznuje velmi pfesné zobrazeni
prostaty, semennych vackl, baze méchyfe a kone¢niku. TRUS lze vyuzit k vypoctu objemu
prostaty, nadorového loziska a souc¢asné k posouzeni, zda tumor prortsta do okolnich struktur

[83].
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Obrazek €. 4: Ultrasonografie prostaty a power doppler k posouzeni vaskularizace prostaty

TRUS ma jedine¢nou roli pfi cileném odbéru bioptickych vzorki. Biopsii prostaty
provadime, pokud médme podezdieni na KP — pii suspektnim néalezu na prostaté u rektalniho
vySetieni nebo pii vyssi hodnoté PSA.

KP je zhistopatologického hlediska nejcastéji tvoren stfedné velkymi aciny o

nepravidelnych konturach, které jsou rtuznym zplsobem uspofddany i distribuovany ve
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stromatu. Stupeni nadoru je spolehlivym prediktorem biologického chovani KP, piedevs§im
pak zhlediska jeho schopnosti invaze a metastatického potencidlu. Nejcastéjsi a
nejpouzivanéjsi je Gleasoniv systém. U Gleasonova gradingového systému hodnotime
architektonické uspotadani nadorovych lozisek. Stupeni jejich diferenciace se pak vyjadiuje

peti stupni od obrazu dobfe diferencovaného acindrniho karcinomu az po disociovany

karcinom [15].

Obrazek €. 5: Dobte diferencovany acinarni karcinom prostaty (Gleason 3)

Obrazek ¢. 6: Disociovany acinarni karcinom prostaty (Gleason 5)
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2.2.4 Lécha

Pro zahajeni 1écby je nezbytné nutné znat histologicky nalez a klinické stadium
onemocnéni. Standardem v sou€asné dob¢ je 1écba chirurgickd, radioterapie a hormonalni
1écba. Chemoterapie se vyuziva méné pro nepfili§ uspokojivé vysledky.

Zatimco u lokalizovaného KP ma operac¢ni ¢i radia¢ni 1écba kurativni efekt, lokalné
pokrocilé ¢i generalizované onemocnéni ziistava 1é¢ebnym problémem, bez moznosti tipIného

vyléceni.

Observace (watch and wait strategie neboli smysluplné ocekavani)

Vychazi z poznatkt, Ze KP, typicky svou dlouhou reduplikacni dobou, neohrozi muze
starSiho véku (s krat$i dobou nez 10 let expektace zbytku Zivota) ve stadiu lokalizovaném na
prostatu. Monitorace PSA umoziiuje nejen vcas stanovit diagnézu, ale soucasné velmi
podrobné sledovat pribéh nemoci, a proto dislednd observace pacientl muze byt v tomto

stadiu choroby vétsim benefitem, nez snizeni kvality Zivota radikalnimi lécebnymi postupy.

Chirurgicka lécba
Chirurgickou 1é¢bu karcinomu prostaty délime na kurativni a paliativni.

Pii radikalni prostatektomii odstrafiujeme celou prostatu s kapsulou a semennymi
vacky. Pii diagnostickych pochybnostech ji pfedchazi panevni lymfadenektomie, pii které se
odstraniuji regiondlni lymfatické uzliny. Detailngj$i poznatky chirurgické anatomie prostaty a
okolnich struktur a soucasn¢ pokrok v chirurgickych a anesteziologickych metodach
umoznily v poslednim desetileti podstatné snizeni peroperacnich a pooperacnich komplikaci.
jejichz vyskyt se nastésti diky stdle dokonalej$i operacni technice dale snizuje. Radikélni
prostatektomie je v souCasné dob& nejrozSifenéj$i a u spravné indikovaného pacienta i
nejspolehlivéjsi metodou 1€¢by poskytujici nejvyssi Sanci na trvalé vyléCeni. Radikalni
prostatektomie muze byt provedena otevienou cestou, zretropubického nebo

transperinealniho pfistupu anebo miniinvazivné laparoskopicky ¢i roboticky.
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Obrazek ¢. 7: Syntopie prostaty a okolnich struktur (pfevzato z knihy Walsh PC, Worthington
JF. Dr. Patrick Walsh’s Guide to Surviving Prostate Cancer, Warner Books, 2001)

Retropubicka radikdlni prostatektomie (RRP) je odvozena od postupu, ktery v 40.
letech popsal Millin pro 1écbu BPH, a ktery byl pozdé&ji v 50. letech zaveden Chutem do 1écby
KP. Dtive byla RRP spojena s vysokou morbiditou, inkontinenci a erektilni dysfunkci. Az
anatomické studie Reinera a Walshe objasnily vztah prostaty k Santorinskému plexu a vedly
k zavedeni anatomického ptistupu k prostaté, minimalizaci krevnich ztrat a optimalizaci
vykonu [58]. Walsh a Donker objasnili ptesny prubéh kavernoznich nervii a popsali zakladni
topografické udaje pro rozvoj nervy-setticiho postupu [76]. Technické pokroky vedou k lepsi
ptehlednosti klicovych struktur, které jsou rozhodujici pro snizeni peroperacnich krevnich
ztrat, vedou ke zvySeni poctu kontinentnich a potentnich pacienti a pfispivaji tak
k vSeobecnému pfijeti této metody. Zdokonalovani chirurgickych technik s precizni preparaci
vede k redukci pozitivnich okraja.

Nemocného piijimame do nemocnice den pfed operaci. Nasleduje standardni
pfedoperacni piiprava, vyprazdnéni stievniho traktu, antibiotickd profylaxe. Endotrachedlni
anestezie prevazuje. Jeji kombinace s epiduralni anestezii ma tu vyhodu, ze v pooperacnim
obdobi nemocny neciti bolest v misté operace, zatimco ventilacni parametry neovliviiuji
anodyna. Poloha pacienta je na zadech, mirna hyperextenze zlepSuje pfistup do malé panve,

mirna Trendelenburgova poloha je vhodna pro zlepSeny Zilni navrat.
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Po natieni a zarouSkovani operacniho pole zavadime cévku do mocového méchyie a
naplnime jeji balonek. Chirurg vede fez od symfyzy pod pupek. Po otevieni fascie mm. recti a

jejich retrakcei lateralné vytvotime Retziiiv prostor.
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Obrazek ¢. 8: Syntopie prostaty a okolnich struktur (pfevzato z knihy Walsh PC, Worthington
JF. Dr. Patrick Walsh’s Guide to Surviving Prostate Cancer, Warner Books, 2001)

K odhaleni puboprostatickych ligament musime odstranit fibrozné-tukovou tkan, ktera
spo¢ivd na endopelvické fascii. Poté oSetfujeme povrchovou dorzalni zilu, a to
elektrokauterem, ligaci nebo klipem. Endopelvickou fascii otevirdme co nejblize k prostaté,
nasledné¢ oSetiujeme dorzalni zilni plexus. Venozni pletent vychdzi ze spodni strany symfyzy a
drénuje krev z vena dorsalis penis, je uloZena mezi puboprostatickymi ligamenty a probiha na
ventralni a lateralni strané prostaty, vytvaii spletitou sit’ jemnych a dilatovanych vén s mnoha
anastomozami.

Spravné oSetfeni tohoto komplexu je vzdy vyzvou pro chirurga, protoze krvaceni
muze byt zplsobeno i minimdlni manipulaci a jeho zastaveni je obtizné pro mnoho
sinusoidnich spojek mezi vénami a fragilitu stén. Pleteni pferusujeme postupné opichovymi
ligaturami. Po pferuseni podvazanych zil se dostdvame na uretru, kterou vzapéti otevirdme

nad cévkou.
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Obrazek €. 9: Pferuseni dorzélni zilni pletené (pievzato z knihy Walsh PC, Worthington JF.
Dr. Patrick Walsh’s Guide to Surviving Prostate Cancer, Warner Books, 2001)
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Obrazek ¢. 10: Pferuseni mocové trubice (pfevzato z knihy Walsh PC, Worthington JF. Dr.
Patrick Walsh’s Guide to Surviving Prostate Cancer, Warner Books, 2001)
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Obrazek ¢. 11: Preruseni vétvi neurovaskularniho svazku (pfevzato z knihy Walsh PC,
Worthington JF. Dr. Patrick Walsh’s Guide to Surviving Prostate Cancer, Warner Books,
2001)

Po otevieni predniho obvodu wuretry néktefi chirurgové nakladdaji rovnou
anastomotické stehy, jini nakladaji stehy po dokonceni preparace a kompletni transsekci
uretry. Prostatu v anatomickém pouzdru pak postupné oddélujeme od rekta az do urovné baze.
Otevienim Denonvilliersovy fascie se dostaneme piimo k deferentiim, které miZzeme ihned
prerusit a podvazat a lateraln¢ od nich v perirektalnim tuku na spodiné¢ Douglasova prostoru
vyhledat fundy obou semennych vackt. Nekdy vacky Inou pevnéji k rektu nebo k pediklim a
pii pokusu o retrogradni preparaci se trhaji. Pak je vhodné;si provést antegradni uvolnéni a
oddéleni od cévnich svazki, které jsou zdrojem cévniho zisobeni prostaty. Vyhmatime
balonek cévky tésné¢ nad prostatou a odd€lime hrdlo méchyie od baze prostaty. Prostata je
v tuto chvili kompletn€ uvolnéna a miizeme ji z rany odstranit. V této fazi operace je vhodna
kontrola rezidudlniho krvaceni kdekoli v oblasti piivodniho ltzka prostaty. Mimotadné
dalezita je pecliva prezervace hrdla mocového méchyie. Pokud je tieba, modelujeme hrdlo
riznymi zplsoby, z nichz nejcastéjsi je ,.tennis rocket closure nebo zizeni ze tii stran. Poté
provadime everzi sliznice moCového méchyfe a zabranujeme tak vyznamnym zplisobem

strikturam v ureterovezikalni anastomodze.
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Obrazek ¢. 12: Ureterovezikalni anastomoza (pievzato z knihy Walsh PC, Worthington JF.
Dr. Patrick Walsh’s Guide to Surviving Prostate Cancer, Warner Books, 2001)

Zakladdme nejméné 4 anastomotické stehy, a to mezi pahylem uretry a sténou
mocového méchyte. Pied dotazenim stehii zavedeme do mocového méchyie permanentni
cévku. Trakei za cévku s naplnénym balonkem poméhame spravnému ,,dosednuti‘ méchyie
na uretru. Poté zaklddame Redonovu drendz k ureterovezikdlni anastomoéze, provadime suturu
svali, fascie a kiize.

Pokud je RRP sdruzena s panevni lymfadenektomii, je rozsah lymfadenektomie
ohranicen kranialn¢ bifurkaci ilickych cév, ventralné¢ povrchem zevni ilické zily, kaudalné
pocatkem vena circumflexa ilium superficialis a dorzalné€ n. obturatorius.

Po operaci mé pacient do moc¢ového méchyte zaveden Foleylv katetr. Redoniiv drén
vytahujeme, jakmile ustane sekrece (zpravidla za 2-3 dny). Pfitomnost katetru je naprosto
nezbytna pro spravné zhojeni anastomoézy a ponechavame ho obvykle 2 tydny. Jeho extrakci
pfedchazi provedeni cystografie k vylouceni extravazace moce zoblasti anastomodzy.
Pooperacni bolesti jsou vnimany jako velmi mirné, protoze pii operaci nedochézi k protéti
svalovych vrstev. Bez pooperacnich komplikaci vyzaduje zdkrok pracovni neschopnost

prumérné 6-8 tydna [15].
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Obrazek €. 13: Preparat prostaty z radikalni prostatektomie (pievzato z knihy Walsh PC,
Worthington JF. Dr. Patrick Walsh’s Guide to Surviving Prostate Cancer, Warner Books,
2001)
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Obrazek €. 14: Preparat prostaty z radikalni prostatektomie
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Transuretralni resekce prostaty je vykonem paliativnim, slouzicim k uvolnéni
obstrukce prostatické uretry v ptipadé vyraznych obstrukénich nebo iritaénich mik¢nich

priznakt, ptipadné retence moce nebo hematurie, jejichz ptic¢inou je KP.

Radiacni lécba
Zevni kurativni radioterapii indikujeme nejCastéji u pacientd, ktefi nemohou nebo
nechtéji podstoupit radikalni prostatektomii. Velmi dillezitym indika¢nim kritériem je také

spiSe krats$i zivotni expektace a nador, ktery je lokalné pokrocily.

Obrazek €. 15: Zevni radioterapie karcinomu prostaty

Intersticialni radioterapie (brachyterapie) je moderni metoda, kterd spociva v
implantaci radioaktivniho zdroje do prostaty perkutdnni transperinealni cestou pii
transrektalni ultrazvukové kontrole. Radiaoktivni zrna jsou zavadéna do prostaty pod
ultrazvukovou kontrolou. Kombinace zevni a intersticidlni radioterapie je také moznd a za

urcitych okolnosti zvySuje jeji t€innost.
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Obrazek ¢. 16: Brachyterapie karcinomu prostaty

Paliativni radioterapii indikujeme u lokalné pokrocilého onemocnéni s progresi
primarniho nddoru a u kostnich metastdz. Cilem je dosdhnout analgetického efektu, zvysit
prevenci patologické fraktury, event. usnadnit jeji hojeni, zlepSit mobilitu pacienta, a tim
zlepsit kvalitu jeho zivota. Adjuvantni radioterapii indikujeme pifi nédorové pozitivité

resek¢nich okrajii po radikalni prostatektomii.

Hormonalni lécha

Hormonalni 1écba je metodou volby v 1é€bé metastatického KP. Skutecnost, Zze 80 %
bunécné populace karcinomil prostaty je hormonalné dependentnich, ptimo piedurcuje 1écbu
pomoci hormonalnich manipulaci. Soucasn¢ je tfeba zdiraznit, Ze nador obsahuje vzdy
populaci bunék hormonaln¢ independentnich, a proto je tato 1écba také soucasné pouze 1écbou
paliativni. T podporuje rist nddorovych bunék v prostaté. Hormondlni manipulace pouzivana
pfi terapii spociva v potlaceni G€inku nebo v eliminaci cirkulujicich androgenti.

Chirurgické odstranéni varlat - oboustranna orchiektomie - predstavuje stale zlaty a
ekonomicky nejméné naro¢ny standard lécby. Dochéazi k 95 % sniZeni hladiny T v krvi.
Hladina T poklesne na kastra¢ni hodnoty béhem nékolika hodin, bolesti od kostnich metastaz
mohou ustoupit velmi rychle, nddorova tkan prostaty, kterd je citlivd na androgeny, se

zmensuje.
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Podani LHRH analog (agonistii) pisobi takzvanou reverzibilni medikament6zni
kastraci, ktera je stejné U¢inna jako orchiektomie. Mechanizmus tc¢inku spoc¢ivd v nadmérné
stimulaci hypofyzy, ktera nejprve vyvola zvySenou sekreci LH a FSH a néasledné ptechodny
vzestup hodnot T. Po delsi stimulaci vSak jiz hypofyza nereaguje, tvorba gonadotropint se
snizuje, coz vede ke snizeni hladiny T na stejné hodnoty, jako pii odstranéni varlat. Tvorba
adrendlnich steroidli zlistdvd nezménéna. Vyhodou je, Ze pacientovi zlstdvaji varlata a
soucasn¢ podstupuje ucinnou lé¢bu ke snizeni hladiny T. Vyznamnou vyhodou je moznost
preruseni 1écby, tzv. intermitentni blokdda. Nezadouci ucinky poklesu hladiny androgent
zahrnuji navaly horka, ztratu libida a erekce, v fidkych ptipadech gynekomastii (pied
hormonalni 1é€bou je mozno prsa ozafit, a tak témto obtizim ptedejit), poruchy spanku,
deprese, zmény hmotnosti, nechutenstvi, bolesti hlavy a zcela ojedinéle tromboflebitidu.

Lécba antagonisty (antiandrogeny) blokuje cestou kompetitivni inhibice vazbu T na
androgenni receptor piimo v cilové tkéni, tzn. v prostaté. Délime je na steroidni a nesteroidni,
nékteré latky mohou plisobit na vice urovnich.

Pfi totalni androgenni blokad¢ pouzivame kombinace orchiektomie + antiandrogen
nebo LH-RH analog + antiandrogen.

Intermitentni androgenni blokdda vychazi zpfedpokladu, ze odstranéni zdroje
androgent hraje vyznamnou roli v selekci androgen-nezavislych bunéénych klonti a ze
sttidavé preruSovani 1écby selekci téchto klont oddali, ¢imz ziistane zachovana hormonalni
zéavislost nadoru a snizi se toxicita 1écby, stejné jako jeji ekonomickd narocnost. Pacient je
1écen, dokud hodnota PSA neklesne k normé. Pak 1é¢bu vysadime a znovu obnovime, az se
objevi znamky progrese nadoru (tj. vzestup hodnot PSA). Intermitentni 1é¢ba oddali ztratu

sexualnich funkci a omezi 1 dal$i negativni vlivy 1é¢by na kvalitu pacientova zivota.

Chemoterapie

Chemoterapii pouzivame u diseminované¢ho, hormonalné refrakterniho onemocnéni.
Lécba ma casoveé omezenou odpoveéd’ a vede spise ke zlepseni subjektivnich obtizi pacienta.
Ptes dlouhodobé a opravnéné velmi skepticky pohled na tuto 1éCebnou modalitu, ptinasi v

poslednich letech (diky modernim kombinacim cytostatik) pomérné optimistictéjsi pohled.
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Obrazek ¢. 17: MozZnosti hormonalniho ovlivnéni karcinomu prostaty

2.3  Hormony a KP

Hormony jsou chemické latky, které maji zdsadni ulohu v Zivoté organismi. Z
chemického hlediska jsou hormony bilkoviny nebo polypeptidy, aromatické slouc¢eniny nebo
steroidy. Ukolem hormont je zasahovat do nitrobundénych déji a regulovat je podle potieb
organismu.

Normélni vyvoj prostaty, stejné jako uchovani jeji struktury a funkce, je zavisly na
pritomnosti androgenti [80]. Endokrinni zavislost prostaty byla jiz koncem 18. stoleti
prokazana Hunterem (1786) na experimentalné kastrovanych zvifatech [31]. Androgeny
prostiednictvim androgenniho receptoru reguluji expresi mnoha geni, které v prostatické
tkani ovliviiuji zejména diferenciaci a proliferaci bunék, regulaci bun&tného cyklu a

bunécnou smrt — apoptodzu. Zejména vyrazné pusobi na rastové faktory. V nenddorové tkani je
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pusobeni produktd téchto gend v rovnovaze, u nadorového bujeni prevlada proliferace nad
apoptozou.

Po kastraci prostata rychle atrofuje, ale po substituci androgeny se jeji funkce opét
obnovuje. Androgeny ovliviiuji i rozvoj hyperplazie nebo KP, protoze u muzii kastrovanych
pred 40. rokem véku se tyto patologické stavy vyskytuji jen zcela vyjimecné. Atroficka je
prostata také u jedincl s vrozenou nedostatecnosti enzymu 5a-RD, ktery preménuje T na
DHT - nejucinngjsi endogenni androgen v prostaté. Prostata je u téchto muza v dospélosti
atrofickd, pfestoze jejich sérové koncentrace T jsou v norm¢ nebo dokonce nadprimérné.
Cinsti a ture¢ti eunusi, podobné jako &lenové sekty Skoptzy, jejichz pohlavni Zlazy zistaly
nevyvinuty, slouzi jako dikaz souvislosti mezi DHT a KP [81].

T se po vstupu do prostatické buiiky méni na 0¢innéjsi DHT pomoci enzymu 5a-RD.
DHT se v buiice ddle méni na 3al7p-androstendiol, ktery se mlize reverzibilné proménit na
DHT nebo ireverzibilné¢ metabolizovat na inaktivni triolové steroidy [13]. Existuji dva typy
50-RD. Typ I se nachazi v potnich zlazach na obliceji a v jatrech, zatimco typ II se nachazi
nejvice v prostaté, méné pak v jatrech a ve folikulech sekundarniho ochlupeni a vlast [4].
Normalni koncentrace DHT ve tkani prostaty je pfiblizn¢ 5-10krat vys$si nez koncentrace T
[45].

Neustale se zvysuje pocet studii, které se zabyvaji vztahem hormoni a KP. Roste pocet
studii, které se zabyvaji vlivem gonadotropinii, estrogent a jinych hormonti na benigni nebo
nadorovou tkan prostaty [7,22,27-28,54-55,68,71]. Nejvice studii vSak zkouma vztah T a KP.
Nizka koncentrace T v séru je spojovana s vys§im stddiem KP [29,64,82], s jeho agresivngjsi
formou [59], srozvinutéjsim patologickym stadiem z preparatu radikalni prostatektomie
[35,38,46] a s kratSi celkovou dobou preziti [32,37]. Nékteré studie prokazuji vztah mezi
nizkou hladinou T a vysokym GS [50]. Zhang et al. uvadéji nizsi hladiny celkového T u
pacientl s vy$§im stupném KP nez u pacientl se sttednim stupném nadoru nebo u pacientti
bez nadoru [84]. Schatzl s kolektivem prokazali vyrazny rozdil mezi stfedni hodnotou GS u
pacientli s parcialnim androgennim deficitem (T < 300 ng/dl) a u pacientli bez androgenni
deficience (T > 300 ng/dl). Za zminku rovnéz stoji skutec¢nost, Ze do studie byli zahrnuti muzi
jak s metastatickym, tak i s lokaln& pokrocilym KP [64]. Studie Hoffmanna et al. prokézala,
ze u pacientd s niz$i hladinou T bylo v mnoha ptipadech GS > 8 a soucasné i vyS$si procento
pozitivnich jader v biopsii. Autofi uvadéji, Ze nizsi hladiny volného T v séru mohou byt
markerem pro agresivnéjs$i formy onemocnéni, soucasné vSak zdiiraziiuji nevyrazné rozdily v
hladinach celkového T [29]. Dalsi prace popisuji vztah mezi nizkou sérovou koncentraci T a

pokrocilou formou onemocnéni. Pies pocetné malou skupinu ve studii prokazali nedavno
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Teloken et al. z Brazilie souvislost mezi nizkou hladinou T pied operaci a pozitivnimi
chirurgickymi okraji po radikalni prostatektomii [70]. K podobnym vysledkiim dosli ve své
neddvné studii na vétsi skupiné pacientll po radikédlni prostatektomii i Massengill et al..
Retrospektivné analyzovali velkou skupinu 879 pacientd po radikalni prostatektomii na
ruznych klinikach, u kterych po nékolik let sledovali rizné parametry. Prokazali vyrazné nizsi
piredoperacni hladiny T u pacientd s lokalné¢ pokro¢ilym KP nez u pacientii s lokalné
ohrani¢enym KP. Pfedoperacni hodnoty T byly v multivariantni analyze vyznamnym
prediktorem extraprostatického Sifeni nddoru [46]. Tento vysledek byl prokdzén dal§imi
dvéma investigatory i u pacientd s rozdilnym etnickym ptivodem [26,52]. Podobné 1 Isom-
Batz et al. popisuji, Ze nizké ptredoperacni hladiny celkového T souvisi s vyS$Sim patologickym
staddiem nemoci, nikoli vSak s biochemickym relapsem v multivarian¢ni analyze [38]. Studie
Massengilla, Imamota nebo Isom-Batze nepotvrdily souvislost mezi pfedoperacni hladinou T
a GS, 1 kdyz do téchto studii byli zatazeni pouze pacienti s klinicky lokalizovanym KP. AvSak
Massengill et al. prokézali, ze hladina T byla inverzn¢ proporcionalni ke stadiu tumoru.
Existuje n€kolik hypotéz, pro¢ se u muza s nizsi hladinou T objevuje patologicky pokrocilejsi
stddium onemocnéni. Niz§i hladina T miiZze byt zplsobena piidruzenym chronickym
onemocnénim. KP miize inhibovat androgeny prostfednictvim negativni zpétné vazby pomoci
inhibinu, PSA nebo DHT [47,84]. Jina teorie tvrdi, ze pii nizké hladin¢ T mtze dochazet ke
zméné hormonalniho prostfedi tim, Ze se narusi normalni rist a vyziva prostatické tkané pii
kompenzacni hyperplazii, ke které dochazi, pokud atrofie prostaty vede k mutacim bunck a
nasledné selekci androgen-dependentnich agresivnich prostatickych bunck [46,56]. Mezi
spolecné omezujici faktory v téchto studiich patii velmi Casto jejich retrospektivni protokol
nebo to, Ze neberou v Givahu kolisani hladin hormond béhem dne. Casto nejsou znamy ani
ptesné divody, které vedly k pozadavku stanovit koncentraci jednotlivych hormont, nejsou
k dispozici hodnoty BMI a SHBG nebo neni jasné, zda se studii ucastnili pacienti
s chronickou medikaci, kterda mize koncentraci vysetfovanych hormont ovlivnit.

Tukova tkan byla az do pocatku 90. let 20. stoleti povazovana za tkan s vice méné
statickou a pasivni funkci, jejimz hlavnim tUkolem je zabezpefovat mechanickou obranu
organismu a vytvaret zasobarnu energie. Tento tradicni pohled na tukovou tkai byl naruSen
v poloviné 90. let, kdy byl objeven prvni hormon produkovany tukovou tkani — leptin. Jeho
objev nastartoval vyzkum endokrinni funkce tukové tkané, diky kterému bylo doposud
objeveno kolem 20 hormont, které jsou z velké ¢asti produkovany bilou tukovou tkani [30].
V soucasné¢ dobé vime, ze tukova tkan produkuje kolem stovky faktori s parakrinni nebo

endokrinni aktivitou, které hraji vyznamnou ulohu pii metabolickych regulacich, fizeni ptijmu
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potravy, zanétu a tadé dalSich déji. Pouze mald cast z téchto hormoni je produkovana
vyluéné tukovou tkani, vétSina je naopak primarné tvotfena i v jinych tkénich ¢i organech. Na
hormonalni produkci tukové tkané se zdaleka nepodileji pouze adipocyty, ale také
imunokompetentni bunky ptitomné v tukové tkdni, endotelidlni buiiky nebo preadipocyty.

Nadvahu a obezitu lze povazovat za pandemii nového tisicileti. Ve Spojenych statech
dosahuje procento obéznich v populaci tctyhodnych 30 % a neni diivod se domnivat, ze
v nasi populaci budou C¢isla jinad. Obezita pfedstavuje nezanedbatelny socio-ekonomicky a
zdravotnicky problém; nejen proto, ze je spojena s rozvojem mnoha chronickych onemocnéni
véetné diabetu, arteridlni hypertenze a koronarni aterosklerdzy; epidemiologické studie
soucasn¢ ukazuji, Zze souvisi i s rozvojem cetnych zhoubnych onemocnéni, napt. mlécné
zlazy, tlustého stfeva a prostaty. Obezita pfinaSi ve srovnani s neobézni populaci také zvysené
riziko umrti v ptipad¢ jiz vzniklého nddorového onemocnéni.

Obezita a tkanové hormony produkované tukovou tkani (adipocytokiny) hraji
diilezitou roli v rozvoji riznych nadorovych stavi, vcetné KP. Vystupy epidemiologickych
studii, které se zabyvaji souvislostmi mezi zvySenym BMI v dospélosti a rizikem vzniku
karcinomu prostaty [1], pfinesly pon€kud kontraverzni vysledky. Norska studie, kterd
sledovala po dobu 21 let kohortu 950 000 muzu zjistila, ze u pacientti s BMI vys$sim nez 30
kg/m” se riziko vzniku KP zvysilo o pouhych 9 %, aviak ve vékové skuping 50-59 let se toto
riziko zvysilo o 58 % [17]. U Alpha-Tocoferol Beta-Carotene Cancer Prevention (ATBC)
Trial bylo u pacientli v nejvyssi vdhové a BMI kategorii pozorovano zvysené riziko vzniku
KP 0 40 % [5]. Oproti vysledktim z ptedchozich studii, ve studii Health Professional Follow-
up study u 50 000 zdravotnickych pracovniki v USA byl vyssi BMI v mlad$im véku (21 let)
naopak spojen se snizenym rizikem vzniku lokdln¢ pokrocilého nebo metastazujiciho KP a
BMI > 30 kg/m”® a pozitivni rodinnd anamnéza KP u muzi mladsich 60 let byly rovnéz
spojeny s niz$im rizikem vzniku KP [23]. Autofi vysvétlovali tento fakt u obéznich nizSimi
hladinami androgent a tedy protektivnim u¢inkem na rozvoj KP. Nizozemské kohortova
studie [65] pak neprokdzala zadnou spojitost mezi BMI a rizikem vzniku KP. Studie, které se
zabyvaly vztahem mezi obezitou v mlad$im veéku (10-20 let) a rizikem vzniku KP, pfinesly,
obdobné jako jiz vySe zmiflované studie, rozporuplné vysledky — zatimco u nékterych pisobil
zvyseny BMI jako protektivni faktor pro pozdéjsi rozvoj KP, u jinych vedl ke zvySenému
riziku. Vyss$i BMI souvisi s rizikem biochemického relapsu po radikalni prostatektomii. Muzi
s vy$§im BMI maji v dobé radikdlni prostatektomie pokrocilejsi stddium onemocnéni a vyssi

GS nez muzi s normalnim BMI.
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Silngjsi spojitost nez mezi obezitou a rizikem vzniku KP je pozorovana mezi obezitou
a rizikem umrti na KP. Ukazuje se, Ze obezita ma vliv spiSe na progresi nezZ na iniciaci
nadorového bujeni. Tato spojitost byla pozorovdna u Anderssonovy $védské prospektivni
studie, ktera byla provadéna v letech 1960-1980 u Cirkve Adventisti Sedmého dne a které se
zucastnilo 135 000 délnika [3]. Stejné vysledky ukazuje i nedavna Cancer Prevention Study
(CPS) I a II [10,60], ve které pacienti s BMI vy$§im nez 30 kg/m” m&li vyraznd vyssi riziko
umrti na karcinom prostaty — o 27 % v CPS-I a 0 21 % v CPS-II. Metaanalyzou dat ze studie
CPS-1I pak bylo zjisténo, 7e u osob s BMI > 35 kg/m” se riziko ve srovnani s neobézni
populaci zvysilo dokonce o 34 %. Podobny efekt na mortalitu zaznamenala 1 nedavno
provedena studie u adolescentl. Podle nékterych sdéleni vSak nejsou vySe zminované
vysledky riznych studii nutn€ v rozporu, ale odrdzeji prosty fakt, Ze mens$i mnozstvi
cirkulujicich androgenii u obéznich muzi na jedné strané€ snizuje riziko neagresivniho KP a na
stran¢ druhé zvySuje riziko agresivné se chovajiciho karcinomu.

Naskyta se nutné otazka, zda vztah obezity a pokrocilejsich ¢i agresivnéjSich forem
nadoru nesouvisi spiSe s opozdénou detekci nez s primarnimi vlastnostmi nédoru. Na tyto.
otazky se pokousela odpovédét studie SABOR (San Antonio Study of Biomarkers of Risk)
[73], kterd neprokazala zadné rozdily v sérovych hladindch PSA u obéznich a neobéznich
pacientdi. Oproti tomu studie Prestiho a kol. prokdzala vyssi podil detekce KP v jehlovych
biopsiich u osob s normalnim BMI ve srovnani s osobami s nadvahou ¢i obezitou a to
zejména u pacienti mladSich 70 let a sobjemem prostaty men$im nez 50ccm [57].
V neposledni tadé byl pozorovan i vztah obezity a zvySeného rizika biochemické PSA

rekurence [2,19,20].
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3. CILE PRACE

V publikaci ¢. 1 jsme zkoumali sérové koncentrace androgeni a koncentrace
androgent v prostatické tkani u pacientt s lokalizovanym a lokalné pokroc¢ilym KP 1é€enym
RRP a s BPH lé€enou TVPE.

Publikace ¢. 1: Cilem prace bylo porovnat tkaiiové a sérové koncentrace androgenii u pacientti
s KP a s BPH.

V publikaci ¢. 2 jsme se zabyvali sérovymi koncentracemi hormonti u pacientli
s lokalizovanym a lokéaIné pokroc¢ilym KP Ié¢enym RRP.

Publikace ¢. 2.: Cilem prace bylo vyhodnotit sérové koncentrace hormond u pacientll s
lokalizovanym a lokalné pokroc¢ilym KP.

V publikacich ¢. 3. a 4. jsme se zabyvali sérovymi koncentracemi a
imunohistochemickym vySetfenim adiponectinu a rezistinu u pacienti s lokalizovanym a
lokaln¢ pokroc¢ilym KP lé€enym RRP a s BPH 1écenou TVPE.

Publikace ¢. 3 a 4: Cilem studii bylo prozkoumat sérové koncentrace adiponectinu, rezistinu,
imunohistochemickou expresi téchto hormond v prostatické tkani, histopatologické
charakteristiky nadoru a ostatni sledované parametry u muza s lokalizovanym a lokalné

pokrocilym KP a s BPH.

Pracovni hypotézy:
1) Koncentrace androgent ve tkani prostaty a/nebo v séru koreluji se stadiem nemoci u
muzl s lokalizovanym a/nebo lokdln€ pokroc¢ilym KP lé¢enym RRP.
2) Sérové koncentrace hormont koreluji se stddiem nemoci a/nebo GS u pacientl s
lokalizovanym a/nebo lokaln€ pokroc¢ilym KP lé¢enym RRP.
3) Imunohistochemickd exprese adiponectinu a/nebo rezistinu v prostatické tkani

koreluje s histopatologickymi charakteristikami nadoru.
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4. PUBLIKACE ¢. 1: Tkanové a sérové koncentrace hlavnich
androgenti u pacienti s benigni hyperplazii prostaty a s karcinomem

prostaty

4.1 Uvod a cile studie

Androgeny predstavuji vyznamny faktor v karcinogenezi KP. Piestoze nase znalosti
fyziologie pohlavnich hormonti 1 vysledky experimentélnich studii potvrzuji zasadni vyznam
androgent pro vznik a progresi KP, vztah tkanovych a sérovych koncentraci hormonli u
ruznych stadii KP je stale nejasny.

Studie vznikla za finan¢ni podpory grantu IGA MZ (NR8096) ve spolupraci ¢tyt
pracovist’ - Urologické kliniky 3. LF UK a FNKV, Endokrinologického ustavu, Urologického
oddéleni University v Pise v Italii a Ustavu patologie 3. LF UK a FNKV.

Cilem prace bylo porovnat sérové koncentrace androgenti a tkanové koncentrace
androgenti v prostat¢ u muza s lokalizovanym a lokdln¢ pokrocilym KP Iéenym RRP a

s BPH 1é¢enou TVPE.

4.2 Material, metody

U 121 muzt s KP a 57 muzt s BPH, ktefi podstoupili v letech 2004-2006 RRP
s histopatologickym néalezem KP a TVPE s histopatologickym néalezem BPH, jsme
v prostatické tkani stanovili koncentrace T, DHT, AE a epiT. U 75 pacientd s KP a 51
pacientil s BPH jsme z ranni krve nala¢no v den operace stanovili sérové koncentrace T, DHT
a SHBG.

RRP jsme provedli opera¢ni technikou podle Walsche, Donkera a Reinera [58,76-78],
TVPE operaéni technikou podle Fullera a Culpa [11,21].

Nativni preparat prostaty jsme bezprostfedné po operaci dorudili k patologickému
zpracovani. Prostatu jsme kompletné nakrajeli do blok dle schématu publikovaného
Montironim [49]. Z nddorové tkané jsme pro dalsi analyzu steroidfi souc¢asné odebrali zhruba
150-200 mg nativni tkan¢, kterou jsme zmrazili v tekutém dusiku a dale skladovali pti -80 °C.
Histologicky vzorek odebrany ze stejného mista byl oznacen pro kontrolu, zda byla skutecné
odebrana nadorova tkan. Bloc¢ky jsme standardné fixovali ve 4 % pufrovaném formalinu a
obvyklym postupem zalili do parafinu. Rezy obarvené hematoxylinem a eosinem jsme
vyhodnotili optickym mikroskopem. Hodnoceni histologickych fezli provadéli nezavisle dva

zkuSeni patologové, odbornici na patologii urogenitalniho traktu. U nddorové tkané jsme
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hodnotili nasledujici parametry: histologicky typ nadoru dle WHO klasifikace [16], GS
s udanim nejcastéjsiho, druhého nejcastéjsSiho a poptipadé tercidrniho stupné [18], stadium
nadoru dle aktualniho vydani TNM [66], velikost nadoru, lokdlni invazi do periprostatické
tkan¢ nebo semennych vackl, pfitomnost perineurdlniho Sifeni, invazi do krevnich ¢i
lymfatickych cév a vztah nadoru k chirurgickému okraji resekatu [67,74].

Vzorky zilni krve jsme odebirali nalacno v den operace mezi 7. a 8. hodinou ranni. Po
centrifugaci jsme séra uchovavali do definitivniho zpracovani pfi teploté -80 °C. Sérovou
koncentraci T a DHT jsme stanovili s vyuzitim radioimunoanalyzy podle Hampla [25]. SHBG
jsme urcili pomoci IRMA kitu (Immunotech, Marseille, Francie). Volny T jsme urcili
vypoctem z hodnot koncentrace T a SHBG podle Vermeulena [75]. Sérovou koncentraci PSA
jsme urcili pomoci kitu pro detekci PSA (Abbott, Chicago, USA).

Pro statistickou analyzu jsme pouzili Mannlv-Whitneyliv test a Spearmanovy
korelacni koeficienty, data jsme zpracovali pomoci softwaru Statistica 7.0 (StatSoft, Tulsa,
USA).

Do studie jsme nezafadili pacienty, ktefi podstoupili neadjuvantni 1éCbu pied
chirurgickym vykonem, pacienty s pozitivnimi chirurgickymi okraji z histopatologického
preparatu RRP, pacienty s endokrinnim onemocnénim, ledvinovou nebo jaterni poruchou a

také pacienty s chronickou medikaci, ktera by mohla ovlivnit hodnoty métenych hormonti.

43  Vysledky

U pacientll s KP jsme oproti muziim s BPH prokazali statisticky vyznamné vyssi
koncentrace T, DHT a epiT ve tkani prostaty (8,85 + 6,77 vs. 6,44 + 6,43 pmol/g, p < 0,01 pro
DHT a 4,61 + 7,02 vs. 3,44 + 4,53 pmol/g, p < 0,05 pro T, 2,96 & 2,92 vs. 2,39 + 3,04 pmol/g,
p < 0,05 pro epiT). Nenalezli jsme odpovidajici korelace v sérovych koncentracich téchto
hormonll ani u jedné skupiny pacientll. Zjistili jsme statisticky vyznamné korelace mezi
koncentracemi intraprostatickych androgenii a epitestosteronem a také mezi sérovymi
koncentracemi T a DHT (p < 0,001) a to jak ve skupin¢ pacienti s BPH, tak i ve skupiné
pacientil s KP. Ani u jedné skupiny nebyla vSak nalezena Zadna korelace mezi tkanovymi a

sérovymi koncentracemi T a DHT.

44  Diskuze
Vysledky studii, které se zabyvaji vyznamem intraprostatickych koncentraci
androgent ve vztahu ke KP a k BPH, jsou rozporuplné. Tento poznatek vyplyva i z klinické

studie III. faze Prostate Cancer Prevention Trial (PCPT), kterd byla zahajena v roce 1993 a
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trvala necelych 6 let. 18 862 muz ve véku nad 55 let s normélnim digitdlnim rektalnim
vySetienim a s hladinou PSA < 3,0 ng/ml bylo randomizovano k uzivani 5 mg/den finasteridu
nebo placeba. Studie zkoumala hypotézu, zda muZi léceni finasteridem, inhibitorem 50-RD,
ktery tlumi pfeménu T na DHT, maji nizsi riziko vzniku KP. Vysledky studie potvrdily nizsi
miru rizika vzniku KP u téchto pacienti, ale také zvysené riziko vyskytu KP vyssiho stupné
[72]. Pticinou vyssiho GS miize byt vliv finasteridu na vzhled tumoru pii patologickém
vySetfeni, podobné jako je tomu u LHRH agonistii [41], nebo fakt, Ze sniZeni objemu Zlazy o
25 % vede ke zvyseni poméru zlazy, ze které je odebran vzorek biopsie [34,72]. Finasterid ale
také mize nizSi koncentraci intraprostatického T vytvaret prostfedi pro nadory vyssiho
stupné, které jsou v rustu méné zavislé na androgenech [50,62]. Komplexni vyhodnoceni
pficin vyssiho zachytu agresivnéjsich forem KP u muzi 1écenych finasteridem v této nejvetsi
studii, kterd byla zaméfena na chemoprevenci KP, nds vSak teprve ¢eka. Nishiyama et al.
uvadéji, ze intraprostatické koncentrace DHT jsou vyznamné niz§i u muzti s KP a s GS 7-10,
nez u muzd s GS < 6 [51]. Tento fakt mize nejlépe vysvétlovat vyssi vyskyt nddort s vys$im
GS, ktery uvadi studie PCPT. Nishiama et al. navic nezjistili zddnou korelaci mezi hladinou T
nebo DHT v séru a koncentraci DHT ve tkani [51]. VySe uvedena zjisténi vedou k zavéru, ze
biologicky agresivni KP muze existovat v prostiedi s nizkou hladinou DHT. Z téchto studii
prameni hypotéza, ze KP je v prostiedi s nizkou hladinou T stimulovan k dediferenciaci, ktera
vede k agresivnéjsi form¢ nadoru [36].

V nejblizsi budoucnosti bude dalsi zkoumani vztahu mezi androgeny a rizikem nebo
prognézou KP nezbytné¢ vyzadovat méfeni hladin hormonti jak v séru, tak i v prostatické

tkani.

4.5 Zaveér

Vysledky studie ukazuji, Ze oproti sérovym koncentracim maji intraprostatické
koncentrace androgenti vyznamné vyssi vyznam v posouzeni celkového androgenniho stavu
pacientti s KP. Dalsi vyzkum ukaze, zda mohou byt pomocnym prognostickym markerem

biologického chovani KP.
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5. PUBLIKACE ¢. 2: Endokrinni profil muzi s lokalizovanym a lokalné

pokroc€ilym karcinomem prostaty 1é¢enym radikalni prostatektomii

5.1 Uvod a cile studie

Jednim ze smérd, kterym se uroonkologicky vyzkum KP v soucasnosti ubird, je
hledani prognostickych markert, které by pomohly ptedoperacné predikovat stadium
onemocnéni. Klinické stddium casnych forem KP se ve 20-50 % liSi od definitivni
patologické klasifikace [15,40]. Sérové koncentrace hormont, které prostatu ovliviiuji, mohou
byt jednim z moznych ptedopera¢nich markert.

Studie vznikla za finan¢ni podpory grantu IGA MZ (NR8096) ve spolupraci Ctyt
pracovist’ - Urologické kliniky 3. LF UK a FNKV, Urologického oddéleni University v Pise
v Italii, Ustavu patologie 3. LF UK a FNKV a Endokrinologického ustavu.

Cilem prace bylo porovnat sérové koncentrace hormonti u muzi s lokalizovanym a

lokaln¢€ pokroc¢ilym KP, ktefi podstoupili RRP.

5.2 Material a metody

U 250 muzi, kteti podstoupili v letech 2004-2006 RRP s histopatologickym nalezem
KP (128 muzi s lokalizovanym a 122 s lokaln¢ pokroc¢ilym KP), jsme z ranni krve nalacno v
den operace stanovili sérové koncentrace T, DHEAS, E2, P, PRL, kortisolu, SHBG, FSH a
LH.

RRP jsme provedli operacni technikou podle Walsche, Donkera a Reinera [58,76-78],
TVPE operacni technikou podle Fullera a Culpa [11,21].

Nativni preparat prostaty jsme bezprostfedné po operaci dorudili k patologickému
zpracovani. Prostatu jsme kompletné nakrajeli do blokd dle schématu publikovaného
Montironim [49]. Blocky jsme standardné fixovali ve 4 % pufrovaném formalinu a obvyklym
postupem zalili do parafinu. Rezy obarvené hematoxylinem a eosinem jsme vyhodnotili
optickym mikroskopem. Hodnoceni histologickych fezii provadéli nezavisle dva zkuSeni
patologové, odbornici na patologii urogenitalniho traktu. U nadorové tkané jsme hodnotili
nasledujici parametry: histologicky typ nadoru dle WHO Kklasifikace [16], GS sudanim
nejcastéjSiho, druhého nejcastéjsiho a popiipade terciarniho stupné [18], stddium nadoru dle
aktualniho vydani TNM [66], velikost nadoru, lokélni invazi do periprostatické tkan¢ nebo
semennych vackl, pfitomnost perineurdlniho $ifeni, invazi do krevnich ¢i lymfatickych cév a

vztah nadoru k chirurgickému okraji resekatu [67,74].

36



Vzorky zilni krve jsme odebirali nalacno v den operace mezi 7. a 8. hodinou ranni a
bezprostiedné¢ poté centrifugovali 20 minut pifi 2000 otackdch za minutu. Séra jsme
uchovavali do definitivniho zpracovéani pii teploté¢ -80 °C. Sérovou koncentraci T jsme
stanovili s vyuZzitim radioimunoanalyzy metodou podle Hampla [25]. DHEAS, E2, P, kortizol
a PRL jsme urcili pomoci RIA kitu (Immunotech, Marseille, Francie), SHBG, FSH, LH pak s
vyuzitim IRMA kitu (Immunotech, Marseille, Francie). Volny T jsme urcili vypoctem z
hodnot koncentrace T a SHBG podle Vermeulena [75]. Sérovou koncentraci PSA jsme urcili
pomoci kitu pro detekci PSA (Abbott, Chicago, USA).

Pro statistickou analyzu jsme pouzili parovy t-test a Spearmanovy korelacni
koeficienty, data jsme zpracovali pomoci softwaru Medcalc 9.0.1.0 (Medcalc Software,
Belgie).

Do studie jsme nezafadili pacienty, ktefi podstoupili neadjuvantni 1écbu pied
chirurgickym vykonem, pacienty s pozitivnimi chirurgickymi okraji z histopatologického
preparatu RRP, pacienty s endokrinnim onemocnénim, ledvinovou nebo jaterni poruchou a

také pacienty s chronickou medikaci, ktera by mohla ovlivnit hodnoty méfenych hormont.

53  Vysledky

U pacientti s lokalizovanym KP jsme oproti pacientim s lokaln¢ pokro¢ilym KP
prokézali statisticky vyznamné niz$i koncentrace FSH v séru (5,63 + 0,31 vs. 7,07 + 0,65 U/l;
p < 0,05). Signifikantni korelace jsme podle oc¢ekavani nalezli mezi prekurzory a metabolity
androgend, estrogenil a metabolitd hypotalamo-hypofyzarni osy. Nalezli jsme vyznamnou
korelaci mezi sérovymi koncentracemi DHEAS a kortisolu u obou skupin pacientt (p < 0,02),
mezi estradiolem a prolaktinem a mezi LH a prolaktinem (p < 0,05) u pacientti s lokalné
pokrocilym KP. U ostatnich sledovanych parametrii jsme nezaznamenali signifikantni rozdil

ani u jedné skupiny pacientii s KP.

54  Diskuze

KP je multihormonalni onemocnéni. Cetné studie publikované v poslednich letech se
zabyvaji vztahem mezi sérovymi koncentracemi riznych hormont a KP. V kvétnu 2008 byla
uvetejnéna metaanalyza, ktera se zabyva vztahem endogennich sexudlnich hormonti a rizikem
KP [79]. Pracovni skupina (The Endogenous Hormones and Prostate Cancer Collaborative
Group) vyhodnotila 18 prospektivnich studii, do kterych bylo zafazeno 3886 pacienti s KP a
6438 kontrol, od kterych byly k dispozici sérové koncentrace T. Podobné mnozstvi udajii se

tykalo hodnot SHBG, coz umoznilo vypocitat koncentraci volného T u 3550 pacientti a 5815
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kontrol. Udaje o sérové koncentraci E2 byly ziskany od 2186 pacienti a 3039 kontrol, o
androstendiolu od 2453 pacientii a 3035 kontrol. Nejméné od 1000 pacientt byly k dispozici
hodnoty sérovych koncentraci DHT, DHEAS a AE. Metaanalyza nenalezla signifikantni
korelace mezi sérovymi koncentracemi endogennich hormoni a rizikem KP.

Ve vztahu ke KP jsou gonadotropiny stalym predmétem zajmu [7,22,28,54]. Miller et
al. odhalili, Zze hladiny T a gonadotropinti jsou po radikalni prostatektomii vyrazné zvyseny
[47]. Podle Lukkarinena et al. nebyly tyto endokrinni zmény pozorovdny po oteviené
prostatektomii pro BHP [42]. Piedchozi studie vSak prokazaly, ze hladiny T, LH a FSH se
zvySsuji po radikalni prostatektomii, ne vSak po transuretralni resekci prostaty (TURP) [44,47].
Autofi spekuluji, Ze samotnd prostata (nebo tranzitorni zéna pii BPH) neinterferuje s
hormonalni osou hypotalamus-hypofyza, pokud se tykd hladiny hormont v séru. Tyto
vysledky vedou k zavéru, Ze jeden nebo vice faktorti z normalni nebo maligni prostaty miize
na ose hypotalamus-hypofyza vyvolat negativni zpétnou vazbu. Za kandidata na takovy
inhibi¢ni faktor mzeme povazovat inhibin. Miller et al. pfedpokladaji, ze inhibin
produkovany buitkami KP potlacuje reakci osy hypotalamus-hypotfyza, coz vede k nizsi
hladin¢ T. Poklesem produkce inhibinu v prostaté po radikélni prostatektomii mizeme
vysvétlit endokrinni zmény po operaci [36]. Jedna ze studii prokazala pokles hladiny inhibinu
po oteviené prostatektomii [53]. Muzeme se domnivat, ze tento efekt je specificky pro KP,
protoze po TURP pro BPH se endokrinni hladiny v séru nezménily a vyrazné korelovaly se
stupném nddoru. V modelu u zvifat a bunéénych kultur mlze inhibin produkovany ve

varlatech a v prostaté omezovat produkci a sekreci gonadotropintl v hypofyze [39,63].

55  Zavér
Vysledky studie ukazuji, Ze sérové koncentrace hormont nejsou piesvédcivym a
spolehlivym prognostickym markerem k urceni stddia nemoci u pacientii s KP. K uptesnéni

vyznamu jednotlivych hormoni v patogenezi KP je nutny dalsi zakladni vyzkum.
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6. PUBLIKACE ¢. 3: Adiponectin jako potencidlni marker progrese
karcinomu prostaty: studie u lokalizovaného a lokalné pokrocilého

karcinomu prostaty

6.1  Uvod a cil studie

Na tukovou tkan v soucasné dob¢ nahlizime jako na velmi potentni endokrinni organ,
ktery produkovanymi hormony zasahuje do fady déjui celého organismu. Adipocyty produkuji
hormony, bioaktivni peptidy a cytokiny. Tyto latky ovliviiuji bunéénou diferenciaci,
apoptdzu, proliferaci ¢i angiogenezi. Zaveéry nékterych studii poukazuji na fakt, ze visceralni
tuk miize byt rizikovym faktorem vzniku KP ¢i faktorem urcujicim jeho progresi [1,10,60].
Adiponectin, jako vyznamny hormon tukové tkané, se tedy milize spolupodilet na progresi
latentnich ¢i mikroskopickych KP do signifikantniho ¢i metastatického stadia.

Studie vznikla za finan¢ni podpory VZ 3. LF UK (MSMO0021620808) a grantu IGA
MZ (NR8096) ve spolupraci péti pracovist’ - Ustavu patologie 3. LF UK a FNKV, Urologické
kliniky 3. LF UK a FNKV, Oddéleni biostatistiky a informatiky SZU, Ustavu biochemie a
patobiochemie 3. LF UK a FNKV a 3. interni kliniky 1. LF UK a VFN.

Cilem prace bylo vyhodnotit sérové koncentrace adiponectinu, imunohistochemickou
expresi adiponectinu v prostatické tkani, histopatologické charakteristiky nadoru a ostatni
sledované parametry u muzl s lokalizovanym a lokéaln¢ pokrocilym KP, ktefi podstoupili

RRP a u muzt s BPH, ktefi podstoupili TVPE.

6.2  Material a metody

U 43 muzi sKP a 25 muzi s BPH, ktefi podstoupili v letech 2004-2005 RRP
s histopatologickym néalezem KP (17 muza s lokalizovanym a 26 s lokaln¢ pokrocilym KP) a
TVPE s histopatologickym nalezem BPH, jsme z ranni krve nalacno v den operace stanovili
sérové koncentrace adiponectinu, PSA, free PSA, kortizolu, PRL, T, SHBG, DHEAS, E2, P,
LH, FSH, inzulinu, glukézy, TG, HDL, LDL a celkového Chol.

RRP jsme provedli operacni technikou podle Walsche, Donkera a Reinera [58,76-78],
TVPE operacni technikou podle Fullera a Culpa [11,21].

U vsech pacientt jsme urcili télesnou vysku, vahu a také BMI, ktery se vypocita jako
véha v kilogramech dé&lena druhou mocninou vyiky v metrech (kg/m?). HOMA index jsme

stanovili podle vzorce: inzulin nalacno (uU/ml) x glukosa (mmol/1)/22,5. Aterogenni index
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jsme urcili vypoc¢tem jako podil sérovych koncentraci celkového Chol a HDL. FAI jsme
vypocitali podle vzorce 100 x T/SHBG (nmol/l).

Nativni preparat prostaty jsme bezprostfedné po operaci dorudili k patologickému
zpracovani. Prostatu jsme kompletné nakrajeli do blokd dle schématu publikovaného
Montironim [49]. Blocky jsme standardné fixovali ve 4 % pufrovaném formalinu a obvyklym
postupem zalili do parafinu. Rezy obarvené hematoxylinem a eosinem jsme vyhodnotili
optickym mikroskopem. Hodnoceni histologickych fezii provadéli nezavisle dva zkuSeni
patologové, odbornici na patologii urogenitalniho traktu. U nadorové tkané jsme hodnotili
nasledujici parametry: histologicky typ nadoru dle WHO Kklasifikace [16], GS sudanim
nejcastéjSiho, druhého nejcastéjsiho a poptipadé tercidrniho stupné [18], stadium nadoru dle
aktudlniho vydani TNM [66], velikost naddoru, lokalni invazi do periprostatické tkané nebo
semennych vackd, pfitomnost perineuralniho §ifeni, invazi do krevnich ¢i lymfatickych cév a
vztah nadoru k chirurgickému okraji resekatu [67,74].

Vzorky zilni krve jsme odebirali nalacno v den operace mezi 7. a 8. hodinou ranni a
bezprostiedné¢ poté centrifugovali 20 minut pifi 2000 otackdch za minutu. Séra jsme
uchovavali do definitivniho zpracovani pfi teploté -80 °C. Sérovou koncentraci adiponectinu
jsme uréili s vyuzitim RIA kitu (Linco Research, St. Charles, Missouri, USA). Ostatni
sledované parametry jsme stanovili standardnimi laboratornimi metodami Ustavu biochemie a
patobiochemie 3. LF UK a FNKV.

Z kazdé¢ skupiny nemocnych jsme vybrali 10 pacientd, u kterych jsme
imunohistochemickym vySetfenim s vyuzitim protilatky Arcp30 (Dako Cytomation, Glostrup,
Dansko) vyhodnotili expresi adiponectinu v prostatické tkani. Intenzitu exprese jsme
klasifikovali 4-stuptiovou skalou (0-3).

Pro statistickou analyzu jsme pouzili Manntv-Whitneylv a Kruskaltv-Wallisiiv test
s modifikaci podle Dunneta, Spearmanovy korelacni koeficienty a ROC analyzu. Data jsme
zpracovali pomoci softwaru SigmaStat (Jandel Scientific, USA) a SPSS (SPSS Inc., Chicago,
USA).

Do studie jsme nezafadili pacienty, ktefi podstoupili neadjuvantni 1écbu pied
chirurgickym vykonem, pacienty s pozitivnimi chirurgickymi okraji z histopatologického
preparatu RRP, pacienty s endokrinnim onemocnénim, ledvinovou nebo jaterni poruchou a

také pacienty s chronickou medikaci, kterd by mohla ovlivnit hodnoty méfenych hormont.
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6.3  Vysledky

Nezjistili jsme signifikantni rozdily v sérovych koncentracich adiponectinu u pacientti
s KP a BPH (18,68 = 7,75 vs. 20,47 + 10,13 ng/ml; p = 0,64). U pacientil s lokaln¢
pokroc¢ilym KP jsme oproti pacientim s lokalizovanym KP prokdzali statisticky vyznamné
vys$si koncentrace adiponectinu v séru (21,41 + 8,12 vs. 14,51 £ 4,92 ng/ml; p = 0,003).
Prokazali jsme pozitivni korelaci mezi BMI a GS (26,61 + 2,64 vs. 28,80 + 3,40; GS < 6 vs.
GS > 7, p < 0,02). U pacientt s lokalizovanym KP jsme pozorovali negativni korelaci mezi
sérovou koncentraci adiponectinu a BMI (p = 0,07), pozitivni korelaci mezi sérovou
koncentraci adiponectinu a prolaktinu (p = 0,05) a negativni korelaci mezi sérovou
koncentraci adiponectinua T (p = 0,009), DHEAS (p = 0,02) a SHBG (p = 0,004). U pacientt
s lokalné pokro¢ilym KP jsme pozorovali negativni korelaci mezi sérovou koncentraci
adiponectinu a BMI (p = 0,05), pozitivni korelaci mezi sérovou koncentraci adiponectinu a
prolaktinu (p = 0,03) a negativni korelaci mezi hladinou adiponectinu a inzulinu (p = 0,05).
Imunohistochemické vySetfeni prokazalo oproti benigni tkani prostaty vys$i intenzitu
adiponectinu ve tkani prostaty snddorem a také s intraepitelidlni neoplazii. V ostatnich

sledovanych parametrech jsme nenalezli signifikantni rozdily.

6.4  Diskuze

Adiponectin je protein o hmotnosti 30 kDa produkovany pievazné adipocyty v bilé
tukové tkdni. U lidi byl adiponectin v tukové tkédni nazvan APM1 (AdiPose Most abundant
gene transcript 1). Gen pro lidsky adiponectin je na 27. chromosomu (3q27). V séru cirkuluje
bud’ ve formé celé molekuly a nebo v podob¢ kratSich fragmenti [30]. Vyznam kratkych
forem neni jeSt¢ zcela objasnén, ale predpoklada se jejich biologickd funkce, protoze tyto
kratké fragmenty casto vykazuji vysS$i biologicky ucinek nez molekula bézné délky.
Adiponectin, stejné jako jiné hormony tukové tkéné, pisobi pomoci specifickych receptori.
Obé biologické formy adiponectinu — fibrilarni a globularni (f-adiponectin a g-adiponectin) —
pusobi na nadorové bunééné linie DU145, PC-3 a LNCaP-FCG stimulaci JNK a fosforylaci c-
Fos, v pfipadé linie DU145 jesté inhibici aktivace STAT3 [48]. Adiponectin tak ovliviiuje
chovani nadorovych bunék modulaci aktivity JNK a STAT3. VevySe zminovanych
bunéénych liniich byly identifikovany i oba typy adiponectinovych receptori AdipoR1 a
AdipoR2, ale vlastni adiponectin nebyl piekvapivé v liniich LNCaP a PC-3 popsan. Na
inhibici nddorového riistu v androgen-dependentnich a independentnich bunéénych liniich se

podili zejména vysokomolekuldrni komplex f-adiponectinu. F-adiponectin muze také
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pravdépodobné potlacovat proliferaci neuroendokrinnich bunék prostaty, jak bylo popsano u
bunécné linie LNCaP-FCG, ktera exprimuje receptory pro adiponectin [48].

Doposud byly publikovany Cctyti studie zabyvajici se vztahem sérovych hladin
adiponectinu a KP [6,19-20,24]. Byla popsana negativni korelace sérovych hladin
adiponectinu s pokrocilosti a stupném diferenciace nadoru [19-20]. U pokrocilého nddorového
onemocnéni byly zjistény tyto hladiny nizs$i nez u BPH a KP stadia T2 [24]. Z vysledka téchto
studii. mizeme usuzovat, ze adiponectin souvisi s agresivitou nadorového onemocnéni.
V rozporu s vysledky piedchozich studii jsou vysledky studie neddvno provedené
Baillargeonem, pfi které byli vySetfovani pacienti ze studie SABOR (San Antonio Study of
Biomarkers of Risk). Tato studie neprokazala zadné rozdily v sérovych hladinach
adiponectinu mezi pacienty s BPH a KP [6]. Nicmén¢ sami autofi pfipoustéji moznost, ze
néktefi z pacientli v této prospektivni studii méli v dobé vstupu do studie okultni KP, coz
vysvétluje pomérné kratky ¢as mezi odbérem krevnich vzorkd a detekei karcinomu (1,43

roku).

6.5 Zaveér

Vysledky nasi studie ukazaly vyssi sérové hladiny adiponectinu u lokalné
pokrocilého KP pii srovnani s lokalizovanym KP. Tomuto nélezu odpovidaly i vysledky
imunohistochemického barveni tkan¢ karcinomu, PIN a BPH. Adipokiny a obezita hraji
bezpochyby diilezitou, nicméné v soucasnosti ne zcela objasnénou ulohu pii vzniku a progresi
KP. Na rozdil od klasickych témat urologie tak mohou urcovat dal§$i mozné zaméteni

budouciho vyzkumu.
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7. PUBLIKACE ¢. 4: Sérové koncentrace rezistinu u benigni
hyperplazie prostaty a non-metastatického karcinomu prostaty: potencialni

role v progresi karcinomu

7.1 Uvod a cil studie

Tukova tkan byla az do pocatku 90. let 20. stoleti povazovana za tkan s vice méné
statickou a pasivni funkci, jejimz hlavnim tUkolem je zabezpefovat mechanickou obranu
organismu a vytvaret zasobarnu energie. Tento tradicni pohled na tukovou tkai byl naruSen
v poloviné 90. let, kdy byl objeven prvni hormon produkovany tukovou tkani. Jeho objev
nastartoval vyzkum endokrinni funkce tukové tkané¢, diky kterému bylo doposud objeveno
okolo 20 hormontl, které jsou z velké ¢asti produkovény bilou tukovou tkani [30]. Rezistin je
proteinovy hormon plivodné objeveny jako ptedpokladané pojitko mezi obezitou a
inzulinovou rezistenci [69].

Studie vznikla za finan¢ni podpory VZ 1. LF UK (MZOVFN2005) ve spolupraci péti
pracovist' - Ustavu patologie 3. LF UK a FNKV, Urologické kliniky 3. LF UK a FNKV,
Oddéleni biostatistiky a informatiky SZU, Ustavu biochemie a patobiochemie 3. LF UK a
FNKYV a 3. interni kliniky 1. LF UK a VFN.

Cilem prace bylo porovnat sérové koncentrace rezistinu, imunohistochemickou
expresi rezistinu v prostatické tkani, histopatologické charakteristiky nédoru a ostatni
sledované parametry u muzi s lokalizovanym a lokalné pokrocilym KP, kteti podstoupili

RRP a u muzt s BPH, kteti se podrobili TVPE.

7.2 Material a metody

U 26 muzti s BPH a 43 muzl s KP, ktefi podstoupili v letech 2004-2005 RRP
s histopatologickym nalezem KP (18 muzu s lokalizovanym a 24 s lokaIné pokrocilym KP) a
TVPE s histopatologickym nalezem BPH, jsme z ranni krve nala¢no v den operace stanovili
sérové koncentrace rezistinu, PSA, free PSA, kortisolu, CRP, PRL, T, SHBG, DHEAS, E2, P,
LH, FSH, inzulinu, gluk6zy, TG, HDL, LDL a celkového Chol.

RRP jsme provedli operacni technikou podle Walsche, Donkera a Reinera [58,76-78],
TVPE operacni technikou podle Fullera a Culpa [11,21].

U vSech pacientl jsme urcili télesnou vysku, vahu a také BMI, ktery se vypocita jako
vaha v kilogramech dé&lend druhou mocninou vysky v metrech (kg/m?). HOMA index jsme

stanovili podle vzorce: inzulin nalacno (uU/ml) x glukosa (mmol/1)/22,5. Aterogenni index
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jsme urcili vypoc¢tem jako podil sérovych koncentraci celkového Chol a HDL. FAI jsme
vypocitali podle vzorce 100 x T/SHBG (nmol/l).

Nativni preparat prostaty jsme bezprostfedné po operaci dorudili k patologickému
zpracovani. Prostatu jsme kompletné nakrajeli do blokd dle schématu publikovaného
Montironim [49]. Blocky jsme standardné fixovali ve 4 % pufrovaném formalinu a obvyklym
postupem zalili do parafinu. Rezy obarvené hematoxylinem a eosinem jsme vyhodnotili
optickym mikroskopem. Hodnoceni histologickych fezii provadéli nezavisle dva zkuSeni
patologové, odbornici na patologii urogenitalniho traktu. U nadorové tkané jsme hodnotili
nasledujici parametry: histologicky typ nadoru dle WHO Kklasifikace [16], GS sudanim
nejcastéjSiho, druhého nejcastéjsiho a poptipadé terciarniho stupné [18], stadium nadoru dle
aktudlniho vydani TNM [66], velikost naddoru, lokalni invazi do periprostatické tkané nebo
semennych vackl, pritomnost perineurdlniho $ifeni, invazi do krevnich ¢i lymfatickych cév a
vztah nadoru k chirurgickému okraji resekatu [67,74].

Vzorky zilni krve jsme odebirali nalacno v den operace mezi 7. a 8. hodinou ranni a
bezprostiedné¢ poté centrifugovali 20 minut pifi 2000 otackach za minutu. Séra jsme
uchovavali do definitivniho zpracovani pfi teploté -80 °C. Sérovou koncentraci rezistinu jsme
uréili s vyuzitim ELISA kitu (Biovendor, Brno, Ceska republika). Ostatni sledované
parametry jsme stanovili standardnimi laboratornimi metodami Ustavu biochemie a
patobiochemie 3. LF UK a FNKV.

U vSech pacientll jsme imunohistochemickym vySetienim s vyuZitim krali¢i protilatky
(Phoenix Pharmaceuticals, Kalifornie, USA) vyhodnotili expresi rezistinu v prostatické tkani.

Pro statistickou analyzu jsme pouzili parovy t-test, ANOVA metodu a Spearmanovy
korela¢ni koeficienty, data jsme zpracovali pomoci softwaru SigmaStat (Jandel Scientific,
USA).

Do studie jsme nezafadili pacienty, ktefi podstoupili neadjuvantni 1écbu pied
chirurgickym vykonem, pacienty s pozitivnimi chirurgickymi okraji z histopatologického
preparatu RRP, pacienty s endokrinnim onemocnénim, ledvinovou nebo jaterni poruchou a

také pacienty s chronickou medikaci, kterd by mohla ovlivnit hodnoty métenych hormonti.

7.3 Vysledky

Neprokazali jsme statistické rozdily v sérovych koncentracich rezistinu u pacientt
s BPH a KP. Nenalezli jsme rozdily v koncentracich rezistinu ani po stratifikaci pacientti dle
stddia nemoci, agresivity onemocnéni nebo vaskularni invaze. U pacientli s lokalné

pokrocilym KP bez invazi nadoru do semennych vacki jsme oproti pacientlim s invazi nadoru
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do semennych vackl prokazali statisticky vyznamné vys$si koncentrace rezistinu v séru (6,91
+ 2,79 vs. 5,04 + 2,03 ng/ml; p = 0,049). V ostatnich sledovanych parametrech jsme nenalezli

signifikantni rozdily.

7.4  Diskuze

Rezistin je proteinovy hormon jehoz hladiny jsou v experimentu obvykle zvySeny u
obéznich zvitat [69]. Objeven byl jako jeden z faktord, které byly v tukové tkani nejvyrazngji
snizeny po podavani inzulin-senzitizujicich 1¢ka thiazolidindionii. Na rozdil od hlodavct je
rezistin u lidi produkovan pfevazné makrofagy, a to pravdépodobné vice makrofagy mimo
tukovou tkan nez pfimo v tukové tkani [61]. Produkce rezistinu lidskymi adipocyty je
podstatné nizsi a nékteré studie tuto produkei dokonce viibec neprokazaly. Pokud jde o sérové
hladiny rezistinu u lidi, i zde jsou vysledky relativné kontroverzni. Hlavnim regulacnim
faktorem produkce rezistinu je aktivace zanéctlivé reakce, ktera vede k vyznamnému zvyseni
hladin rezistinu. Hladiny i lokalni produkce rezistinu jsou tak vyrazn¢ zvySeny u pacientil s
akutnim zanétem (naptiklad kriticky nemocni pacienti) nebo nékterymi chronickymi
zanétlivymi nemocemi (napf. revmatoidni artritida). Klinické vyuziti modulace hladin
rezistinu zatim neni jasné a nejsou k dispozici ani zpusoby jak hladiny rezistinu piimo
ovlivnit.

Zvysené sérové koncentrace rezistinu byly popsany u pacientek s nadory prsu [33].
V literatufe nebyla prozatim publikovana studie, kterd by se zabyvala sérovymi

koncentracemi rezistinu u pacientti s BPH nebo KP.

7.5  Zaveér

Metabolismus tukové tkan€ a procesy na molekuldrni Grovni ndam mohou pomoci
pochopit vztah obesity a KP. Uloha rezistinu v procesech metabolismu, stresu a zanétu je
nejasnd. Tak jako ostatni hormony tukové tkané, i rezistin se mize spolupodilet na progresi
malignich bunék KP. K upfesnéni jeho vyznamu v patogenezi KP je nutny dal$i zakladni

vyzkum.
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8. SOUHRN

Cilem této disertacni prace je pfispét k pochopeni mechanizmi a regula¢nich pochodd,
kterymi ovliviiuji hormony prostatickou tkan. Zahrnuje celkem 4 experimentalni prace, které
se zabyvaji hormonalnim prostfedim u muzt s KP a s BPH.

V publikaci ¢islo 1. jsme porovnavali sérové koncentrace a koncentrace hormonti
v prostatické tkani u pacientll s lokalizovanym a lokalné pokrocilym KP, ktefi podstoupili
RRP a s BPH, ktefi postoupili TVPE. U pacienti s KP jsme oproti muziim s BPH prokazali
statisticky vyznamné vyssi koncentrace T, DHT a epiT ve tkéni prostaty, nenalezli jsme
odpovidajici korelace v sérovych koncentracich téchto hormoni ani u jedné skupiny pacienta.
Zjistili jsme statisticky vyznamné korelace mezi koncentracemi intraprostatickych androgenti
a epitestosteronem a také mezi sérovymi koncentracemi T a DHT, a to jak ve skupiné
pacientti s BPH, tak i ve skupiné pacientii s KP. Ani u jedné skupiny nebyla vSak nalezena
korelace mezi tkdnlovymi a sérovymi koncentracemi T a DHT. Vysledky studie ukazuji, ze
oproti sérovym koncentracim maji intraprostatické koncentrace androgenii vyznamné vyssi
vyznam v posouzeni celkového androgenniho stavu pacientti s KP.

Publikace cislo 2. se zabyva sérovymi koncentracemi hormonii u pacientd s
lokalizovanym a lokalné pokrocilym KP po RRP. U pacientt s lokalizovanym KP jsme oproti
muzim s lokalné¢ pokrocilym KP prokazali statisticky vyznamné niz§i koncentrace FSH
v séru. Signifikantni korelace jsme podle ocekavani nalezli mezi prekurzory a metabolity
androgenti, estrogenii a metaboliti hypotalamo-hypofyzarni osy. Nalezli jsme vyznamnou
korelaci mezi sérovymi koncentracemi DHEAS a kortisolu u obou skupin pacientli, mezi
estradiolem a prolaktinem a mezi LH a prolaktinem u pacientii s lokaln¢ pokrocilym KP.
Vysledky nasi studie jen potvrzuji vysledky publikace cislo 1. a ukazuji, ze sérové
koncentrace hormonii nejsou presvédcivym a spolehlivym prognostickym markerem k urceni
stddia nemoci u pacientil s KP.

Publikace cislo 3. a 4. vyhodnocuji sérové koncentrace adiponectinu, rezistinu,
imunohistochemickou expresi téchto hormond v prostatické tkani, histopatologické
charakteristiky nadoru a dals$i parametry u muzi s lokalizovanym a lokalné¢ pokrocilym KP,
ktefi podstoupili RRP a u muzi s BPH, ktefi podstoupili TVPE. V publikaci Cislo 3. jsme
nezjistili signifikantni rozdily v sérovych koncentracich adiponectinu u pacientii s KP a BPH.
U pacientl s lokalné pokrocilym KP jsme oproti pacientim s lokalizovanym KP prokazali

statisticky vyznamné vyssi koncentrace adiponectinu v séru. Prokézali jsme pozitivni korelaci
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mezi BMI a GS. U pacienti s lokalizovanym KP jsme pozorovali negativni korelaci mezi
sérovou koncentraci adiponectinu a BMI, pozitivni korelaci mezi sérovou koncentraci
adiponectinu a prolaktinu a negativni korelaci mezi sérovou koncentraci adiponectinu a T,
DHEAS a SHBG. U pacientl s lokalné pokrocilym KP jsme pozorovali negativni korelaci
mezi sérovou koncentraci adiponectinu a BMI, pozitivni korelaci mezi sérovou koncentraci
adiponectinu a prolaktinu a negativni korelaci mezi hladinou adiponectinu a inzulinu.
Imunohistochemické vySetfeni prokazalo oproti benigni tkéni prostaty vys$i intenzitu
adiponectinu ve tkani prostaty s nddorem a také s intraepitelidlni neoplazii. V publikaci ¢islo
4. jsme neprokazali statistické rozdily v sérovych koncentracich rezistinu u pacientti s BPH a
KP. Nenalezli jsme rozdily v koncentracich rezistinu ani po stratifikaci pacienti dle stadia
nemoci, agresivity onemocnéni nebo vaskuldrni invaze. U pacientl s lokalné pokrocilym KP
bez invazi nadoru do semennych vackl jsme oproti pacientlim s invazi naddoru do semennych
vackl prokézali statisticky vyznamné vys$i koncentrace rezistinu v séru. Vysledky téchto
dvou studiii ukazuji, Ze hormony tukové tkané hraji bezpochyby dulezitou, nicméné
v soucasnosti ne zcela objasnénou tlohu v karcinogenezi KP. Na rozdil od klasickych témat

urologie tak mohou urcovat dals$i mozné zaméteni budouciho vyzkumu.
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ABSTRACT

Androgens are considered to play a substantial role in pathogenesis of both benign prostatic
hyperplasia (BPH) and prostate cancer. The importance of determination of androgen levels
in tissue and serum for cancer progression and prognosis has been poorly understood.
The aim of study was to find out hormonal differences in both diseases, their correlations
between intraprostatic and serum levels and predictotory value of their investigation.
Testosterone, dihydrotestosterone, androstenedione and also epitestosterone were deter-
mined in prostate tissue from 57 patients who underwent transvesical prostatectomy
for BPH and 121 patients after radical prostatectomy for prostate cancer. In 75 subjects
with cancer and 51 with BPH the serum samples were analyzed for testosterone, dihy-
drotestosterone and SHBG. Significantly higher intraprostatic androgen concentrations,
i.e. 8.85+6.77 versus 6.44+6.43pmol/g, p<0.01 for dihydrotestosterone, and 4.61+7.02
versus 3.44+4.53pmol/g, p<0.05 for testosterone, respectively, were found in patients
with prostate cancer than in BPH. Higher levels in cancer tissue were found also for
epitestosterone. However, no differences were found in serum levels. Highly significant
correlations occurred between all pairs of intraprostatic androgens and also epitestosterone
as well as between serum testosterone and dihydrotestosterone (p<0.001) in both BPH
and cancer groups. Correlation was not found between corresponding tissue and serum
testosterone and dihydrotestosterone, either in benign or cancer samples. The results
point to importance of intraprostatic hormone levels for evaluation of androgen status of
patients, contrasting to a low value of serum hormone measurement.

© 2007 Elsevier Inc. All rights reserved.

Epitestosterone
SHBG
1. Introduction

tissue and serum for cancer progression and prognosis has
been poorly understood.

Prostate cancer is the second most common cause of cancer
death among men in industrialized countries. Androgens are
considered to play a substantial role in pathogenesis of both
benign prostatic hyperplasia (BPH) and prostate cancer. How-
ever, the importance of determination of androgen levels in

* Corresponding author.
E-mail address: heracekj@seznam.cz (J. Heracek).

0039-128X/$ - see front matter © 2007 Elsevier Inc. All rights reserved.

doi:10.1016/j.steroids.2007.01.004

The first data on androgen contents in sera and prostate
tissue from patients with BPH [1-3] and prostate cancer [4-7]
appeared since early seventies. In contrast to plasma levels
the most abundant tissue androgen was dihydrotestosterone,
the concentration of which exceeded that of testosterone
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several times. No correlation was found between plasma
and tissue androgens [2] but the number of subjects was low
for serious statistical evaluation. From the same reasons,
often inconsistent results were obtained as concerns the
differences between BPH and cancer.

The literature concerning this issue until 1993 has been
reviewed in 1994 [8]. Since that time several papers appeared
including those from our group on androgen and other steroid
levels in normal, hyperplastic as well as cancer prostatic tis-
sues, obtained by surgery or by transrectal biopsy [9-16]. The
effect of various treatment approaches including chemical
or surgical castration [11] and pre-treatment with finasteride
were studied [16]. Mostly the number of analyzed samples
did not exceed 36 subjects. Two recent papers provided data
from larger groups, both focusing on possible race differ-
ences among black and white populations [12,13]. Mohler et al.
[12] measured testosterone, dihydrotestosterone, androstene-
dione, their precursors and sex hormone binding globulin
(SHBG) in cancer tissue from 36 black and 59 white Americans.
The only differences they found were higher androstenedione
and SHBG in Afro-Americans. In a more recent study Marks
et al. [13] measured testosterone and dihydrotestosterone in
bioptic samples from normal prostatic tissue and in blood
from 25 black and 36 white American males, without finding
significant race differences.

In general, these previous reports demostrated that
intraprostatic androgens need not correlate with serum lev-
els which, in addition, may differ considerably in response to
treatment modalities.

Here we report concentrations of major androgens (and
epitestosterone as potential antiandrogen) in tissue and
serum samples from two large and statistically representative
groups of patients who underwent surgery for BPH or prostate
cancer. The aim of this study was to find out whether the above
mentioned hormones differ significantly in both diseases, and
if any correlation does exist between their intraprostatic and
serum levels.

2. Experimental

2.1. Patients

The subjects were 178 patients with prostate cancer or benign
prostatic hyperplasia who were treated at the Department
of Urology of 3rd Faculty of Medicine, Charles University in
Praguein the period 2004-2006. Prostatic tissues were obtained
from 57 patients aged 54-87 years who underwent simple
suprapubic prostatectomy for BPH and from 121 patients
aged 50-79 years with retropubic radical prostatectomy for
carcinoma. The diagnosis was in both groups confirmed
histologically. The samples of venous blood were obtained
simultaneously. Patients who received neoadjuvant treatment
for prostate cancer before surgery and with cancer positive
prostate margins from radical prostatectomy were excluded
from the study. Table 1 shows patients baseline characteris-
tics. Tumor grade and progression in patients with prostate
cancer are summarized in Table 2.

Written informed consent was obtained from all partici-
pants and was approved by the Ethical Committee of the 3rd

Table 1 - Overall pretreatment characteristics of patients

Variable Patient group
BPH EE
BMI (kg/m?) 27.65+2.25 28.14+2.18
Age (years)
<60 6 (10.5) 34 (28.1)
60-64 10 (17.6) 44 (36.4)
65-69 7 (12.3) 28 (23.1)
70-74 12 (21.1) 14 (11.6)
>74 22 (38.5) 1(0.8)
Mean/median 70.5/71.0 62.9/62.0
PSA (ng/ml)
0-4 23 (40.4) 15 (12.4)
4.1-10 21 (36.8) 76 (62.9)
10.1-20 9 (15.8) 28 (23.1)
>20 4(7.0) 2 (1.6)
Mean/median 6.1/4.2 7.9/6.7
BPH=Dbenign prostatic hyperplasia, PC=prostate cancer,

PSA =prostatic specific antigen, Percentage in each age group
is in parentheses.

Medical Faculty of Charles University and the Internal Grant
Agency of the Czech Ministry of Health.

2.2. Tissue samples

The prostates were delivered immediately after surgery to the
Department of Pathology to further processing. The repre-
sentative native tissue samples from both lobes of prostate
were cut in cases of BPH. Extensive prostatic sampling of
the whole prostate in accordance with scheme published by
True in 1994 [17] was performed in the case of prostatic carci-
noma. Simultaneously, approximately 150-200 mg of the fresh

Table 2 - Tumor grade and progression in 121 patients
with prostate cancer

Variable n

Pathological Gleason score

<4 20 (16.5)

56 76 (62.8)

>7 25 (20.7)
Pathological stage

pT2a 12 (9.9)

pT2b 50 (41.3)

pT2c 28 (23.1)

pT3a 14 (11.6)

pT3b 17 (14.1)
Seminal vesicle status

Positive 17 (14.1)

Negative 104 (85.9)
Lymph node status

Positive 2(1.7)

Negative 119 (98.3)

Gleason score is grading of cancer. Pathological stage, seminal vesi-
cle and lymp node status are extension assessments of prostate
cancer. Percentage in each group is in parentheses.
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tissue from each prostate were immediately snap frozen in
liquid nitrogen and later transferred to a —80°C freezer. Tis-
sue specimens were fixed with formalin, embedded in paraffin
and processed by routine histological technique. Microscopic
slides were stained with hematoxylin and eosin and evaluated
under an optical microscope.

2.3.  Morphological evaluation

Two pathologists experienced in urogenital pathology per-
formed independently microscopic evaluation of microscopic
slides. Morphological parameters were recorded as follows:
histological type of cancer (based on WHO classification
[18]), Gleason score with primary, secondary and tertiary, if
appropriate, grades (finally revisited according to 2005 ISUP
Consensus Conference [19]), pathological stage (according
to TNM Classification of Malignant Tumours, 6th Edition,
2002 [20]), evaluation of tumor extension, local invasion into
periprostatic tissue or seminal vesicle, perineural spread,
venous/lymphatic vessel invasion and surgical margin status
[21,22].

2.4. Steroid determination

Peripheral venous blood was obtained after an overnight fast-
ing between 7 and 8a.m. the day of surgery and sera were
stored at —80°C until analyzed. Testosterone, dihydrotestos-
terone, androstenedione and epitestosterone concentrations
in prostatic tissue were determined as described previ-
ously [9]. In brief, tissues were homogenized in saline,
extracted with diethyl ether, and following evaporation par-
titioned between n-hexane-methanol-water to remove the
excessive fat. Steroids in methanolic-aqueous phase were
then separated by reverse-phase high performance liquid
chromatography and in the respective fractions they were
determined by specific radioimmunoassays. Serum testos-
terone and DHT were determined by radioimmunoassays
using in the laboratory developed methods [23,24]. SHBG
was measured by immunoradiometric kit from Immunotech
(Marseille, France). Assay validation criteria were deter-
mined as follows: intra- and interassay coefficients of
variation for end-point immunoassays (in percents) were 8.2
and 10.7 (testosterone), 8.7 and 12.1 (dihydrotestosterone),
7.7 and 10.9 (epitestosterone), 5.8 and 11.6 (androstene-
dione), and 6.1 and 7.4 for SHBG, respectively. Sensitivity,
as an amount of steroid distinguishable with 95% proba-
bility from steroid free serum, or, in the case of tissue,
blank samples (homogenization buffer processed as sam-
ple, i.e. after extraction, solvent partition and HPLC, followed
by RIA in the respective fraction) were 0.012, 0.018,
0.020 and 0.015 pmol/sample for testosterone, dihydrotestos-
terone, epitestosterone and androstenedione, respectively.
Free testosterone content was calculated from total testos-
terone and SHBG concentrations according to Vermeulen and
Kaufman [25].

2.5.  Statistical analysis

Mann-Whitney test was used for statistical evaluation of dif-
ferences between BPH and prostate cancer samples. Sperman

Table 3 - Survey of hormone concentrations in tissue

and serum from patients with benign prostatic
hyperplasia and prostate cancer

Tissue (pmol/g) Serum (nmol/l)

BPH PC BPH PC
Testosterone
Mean 3.44 461 15.83 14.75
S.EM. 4.53 7.02 7.59 6.87
Median 1.74 2.80 14.40 13.59
n 57 121 52 105
DHT
Mean 6.44 8.85" 212 2.03
S.E.M. 6.43 6.77 0.70 0.74
Median 4.50 6.98 2.04 1.98
n 57 121 51 75
Androstendione
Mean 4.01 4.97"
S.EM. 5.35 4.46
Median 1.79 3.73
n 57 121
Epitestosterone
Mean 2.39 2.96"
S.E.M. 3.04 2.92
Median 1.42 2.14
n 57 120
SHBG
Mean 70.2 57.4
S.EM. 37.8 31.9
Median 62.7 52.7
n 51 75
Free testosterone (pmol/l)
Mean 256 220
S.E.M. 118 94
Median 236 209
n 51 75
BPH=benign prostatic hyperplasia, PC=prostate cancer,

S.E.M. =standard error of the mean.

* Significant at 95% level.
**Significant at 99% level.

correlation analysis was applied for evaluation of mutual
relationship between laboratory data. A p value <0.05 was con-
sidered to indicate significance.

3. Results

The survey of hormone concentrations in prostatic tissue and
in serum is shown in Table 3. Significantly higher intrapro-
static androgen concentrations were found in samples from
patients with prostatic cancer than in BPH. Higher con-
tent in cancer tissue was found also for epitestosterone.
On the other hand, no differences were observed in serum
levels.

Correlation matrices showing relations among inves-
tigated parameters in benign hyperplastic and cancer
samples are shown in Table 4. As expected, significant
correlations occurred between all pairs of intraprostatic



378

STEROIDS 72 (2007) 375-380

Table 4 - Spearman’s correlations between tissue and serum data in the BPH and PC groups

BPH
Tissue 0460  0.695 0548 0235 -0333  -0.188  0.440
testoste- 0.000  0.000  0.000 0093 0017  0.87  0.001
rone 57 57 57 52 51 51 51

0.689[ 0633 0557 0133 -0.158  -0250  0.350
0.000 o 0.000  0.000 0346 0267 0077  0.012
121 57 57 52 51 51 51
0.838  0.688 Tissue 0.621  0.126 0356 -0.146  0.239
0.000  0.000 androsten-  0.000 0372 0.010 0308  0.092
121 121 dione 57 52 51 51 51
0.432  0.637  0.542] Tissue 0115 0346  -0.024  0.150
0.000  0.000  0.000 epitesto- 0416 0013 0865 0292
120 120 120 sterone 52 51 51 51

4

20183 -0.169  -0080  -0.151 Serum 0483 0446  0.753
0062 0085 0418  0.126 festo- 0.000  0.001  0.000
105 105 105 104 RSEINE 51 51 51
0282 0117 0079 0000 0734 o 0476  0.167
0.014 0316 0500 0997  0.000 SO 0.000 0242
75 75 75 75 75 51 51
0405 0366 0294 0138 0719 0.662] -0.162
0.000 0001  0.010 0238  0.000  0.000 sggg 0.256
75 75 75 75 75 75 51
0093 0062 0123 0064 0628 0309 -0.026 Serum
0429  0.600 0292 0588  0.000 0007  0.825 free testo-
75 75 75 75 75 75 75 sterone

The data in the upper right part from the diagonal show correlations in samples from patients with benign prostate hyperplasia (BPH), the data
in the lower left part from the diagonale those from patients with prostate cancer (PC). The values in each cell from above represent correlation
coefficient (r), its significance (p values) and number of correlated pairs (n). Significant correlations are in bold letters.

androgens and epitestosterone. Similarly, close correlation
was found between serum testosterone and its metabo-
lite dihydrotestosterone in both benign and cancer samples.
No correlation, however, was found between correspond-
ing tissue and serum androgens—testosterone and dihy-
drotestosterone, either in benign or cancer samples. The
only exception was a significant correlation between tissue
testosterone and its free form in serum in BPH sub-
group. On the other hand, in BPH tissue testosterone as
well as its precursor androstenedione and even epitestos-
terone negatively correlated with serum dihydrotestosterone.
Tissue testosterone negatively correlated with serum dihy-
drotestosterone also in the cancer group. In contrast to
BPH, in cancer samples a strong negative correlation was
found between all three tissue androgens and serum
SHBG. No correlation with age was found for any of the

investigated parameter in both BPH as well as cancer
group.

4, Discussion

There is a general consensus that androgens play an impor-
tant role in development of prostate diseases. Ricke et al. [26]
showed in sophisticated animal model based on tissue recom-
binants from human prostate epithelial cell line and mouse
urogenital mesenchyme grown in athymic mice that andro-
gens and also estrogens can mediate interactions between
stromal and epithelial prostate cells resulting in tumorigen-
esis. However, there is a lack of convincing information on
possible significance of determination of serum and/or tissue
androgens in prostate carcinogenesis.
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Prostate specific antigen (PSA) remains the most valu-
able marker for an early clinical diagnosis and consequent
monitoring of prostate cancer [27]. Since introduction of PSA
monitoring, both incidence of prostate cancer and radical
prostatectomy increased dramatically. Clearly combining PSA,
clinical stage, and tumor grade evaluated by biopsy increases
the preoperative ability to predict cancer stage. However, urol-
ogists are still limited in their preoperative ability to estimate
stage of the disease in a reliable manner. Yet it has been
documented that 30-40% of men who undergo radical prosta-
tectomy for clinically organ-confined localized prostate cancer
will have extraprostatic disease or experience disease recur-
rence [28]. Thus, the need for additional prognostic markers
for patients with clinically localized disease is evident.

Intraprostatic androgen levels might be used in the future
assessment and management of prostate cancer. Since the
data on the significance of intraprostatic and serum androgen
determination in subjects with and without prostate cancer
are still insufficient and often controversial, we measured
major serum and tissue androgens in specimens from a large
group of patients who underwent surgery for both BPH and
prostate cancer. Analysis of our data discovered significant
differences in intraprostatic androgens and surprisingly, also
epitestosterone, believed to act as an endogenous antian-
drogen [29], between BPH and prostate cancer. The most
remarkable finding were higher levels of DHT in cancer pro-
static tissues. Of interest may be a negative correlation of
tissue testosterone and also tissue androstenedione with
serum DHT in BPH group. Tissue testosterone negatively cor-
related with its 5a-reduced metabolite in serum also in the
cancer group. Even though tissue samples may be contami-
nated with blood, their DHT concentrations were about four
times higher than in serum, in accordance with previous find-
ings [9-16]. It indicates accumulation of testosterone and its
precursor in prostatic tissue, followed by its metabolism to
Sa-saturated metabolites. A negative correlation between tis-
sue testosterone and androstenedione with serum DHT may
thus reflect the uptake and metabolism of DHT in the prostatic
tissue.

Our data on intraprostatic androgen concentrations are
generally consistent with early reports from seventies and
eighties [1-7] but it should be taken in account that surgery
techniques differed considerably from those used nowadays.
The more recent studies [10,11,13,15,16] on androgen analy-
sis in patients with BPH or prostate cancer were performed
on tissue samples obtained by transrectal ultrasound-guided
biopsy or transurethral resection of prostate. This approach
could be less precise in terms of histopathological determina-
tion of tumor stage and grade as well as of steroid analysis
than examination of samples obtained by simple or radical
prostatectomy used in our study.

The results point out significance of determination of
intraprostatic hormonal levels for evaluation of androgen
status of patients, in contrast to lower significance of
serum hormone measurement. Determination of intrapro-
static androgens may thus be helpful as additional prognostic
markers for assessment of further biological behaviour of
prostate cancer. More sensitive HPLC equipment should
enable us to work up less amount of prostatic tissue and thus
reduce the bias of the matrix in assay.

Acknowledgment

This work was supported by Grant number NR 8096-3 from the
Internal Grant Agency of the Czech Ministry of Health.

REFERENCES

[1] siiteri PK, Wilson JD. Dihydrotestosterone in prostatic
hypertrophy. I. The formation and content of
dihydrotestosterone in the hypertrophic prostate of man. J
Clin Invest 1970;49:1737-45.

[2] Krieg M, Bartsch W, Herzer S, Becker H, Voigt KD.
Quantification of androgen binding, androgen tissue levels,
and sex hormone-binding globulin in prostate, muscle and
plasma of patients with benign prostatic hypertrophy. Acta
Endocrinol (Copenh) 1977;86:200-15.

[3] Bartsch W, Krieg M, Becker H, Mohrmann J, Voigt KD.
Endogenous androgen levels in epithelium and stroma of
human benign prostatic hyperplasia and normal prostate.
Acta Endocrinol (Copenh) 1982;100:634—40.

[4] Farnsworth WE, Brown JR. Androgen of the human prostate.
Endocr Res Commun 1976;3:105-17.

[5] Habib FK, Lee IR, Stitch SR, Smith PH. Androgen levels in the
plasma and prostatic tissues of patients with benign
hypertrophy and carcinoma of the prostate. ] Endocrinol
1976,71:99-107.

[6] Hammond GL. Endogenous steroid levels in the human
prostate from birth to old age: a comparison of normal and
diseased tissues. ] Endocrinol 1978;78:7-19.

[7] Geller ], Albert JD. DHT in prostate cancer tissue-a guide to
management and therapy. Prostate 1985;6:19-25.

[8] Montie JE, Pienta KJ. Review on the role of androgenic
hormones in the epidemiology of benign prostatic
hyperplasia and prostate cancer. Urology 1994;43:892-9.

[9] Hill M, Hampl R, Petrik R, Starka L. Concentration of the
endogenous antiandrogen epitetosterone and androgenic
C19-steroids in hyperplastic prostatic tissue. Prostate
1996;28:347-51.

[10] Titus MA, Schell MJ, Lih FB, Tomer KB, Mohler JL.
Testosterone and dihydrotestosterone tissue levels in
recurrent prostate cancer. Clin Cancer Res 2005;11:4653-7.

[11] Page ST, Lin DW, Mostaghel EA, Hess DL, True LD, Amory JK,
Nelson PS, Matsumoto AM, Bremner WJ. Persistent
intraprostatic androgen concentrations after medical
castration in healthy men. ] Clin Endocrinol Metab
2006;91:3850-6.

[12] Mohler JL, Gaston KE, Moore DT, Schell MJ, Cohen BL,
Weaver C, Petrusz P. Racial differences in prostate androgen
levels in men with clinically localized prostate cancer. J Urol
2004;171:2277-80.

[13] Marks LS, Hess DL, Dorey FJ, Macairan ML. Prostatic tissue
testosterone and dihydrotestosterone in African-American
and white men. Urology 2006;68:337—41.

[14] Hill M, Petrik R, Hampl R, Starka L. The concentrations of the
endogenous C19-steroids in hyperplastic prostatic tissue
and the effect of finasteride treatment. Horm Metab Res
1996,28:562-4.

[15] Starka L, Hampl R, Hill M, Lapcik O, Bilek R, Petrik R.
Epitestosterone in human blood and prostatic tissue. Eur J
Clin Chem Clin Biochem 1997;35:469-73.

[16] Habib FK, Ross M, Tate R, Chisholm GD. Differential effect of
finasteride on the tissue androgen concentrations in benign
prostatic hyperplasia. Clin Endocrinol (Oxf) 1997;46:137-44.

[17] True LD. Surgical pathology examination of the prostate
gland. Practice survay by American society of clinical
pathologists. Am J Clin Pathol 1994;102(5):572-9.



380

STEROIDS 72 (2007) 375-380

(18]

(19]

[20]

[21]

[22]

(23]

Eble JN, Kauter G, Epstein JI, Sesterhenn I. Pathology and
genetics of tumours of the urinary system and male genital
organs. IARC/World Health Organization Classification of
Tumours. Lyon: IARC Press; 2003.

Epstein JI, Allsbrook WC, Amin MB, Egevad LL. ISUP Grading
Committee, The 2005 International Society of Urological
Pathology (ISUP) Consensus conference on Gleason grading
of prostatic carcinoma. Am J Surg Pathol 2005;29(9):1228-42.
Sobin LH, Wittekind CH. TNM classification of malignant
tumours. 6th ed. Wiley; 2002.

van der Kwast TH, Collette L, Van Poppel H, Van Cangh P,
Vekemans K, DaPozzo L, Bosset JF, Kurth KH, Schréder FH,
Bolla M. European Organisation for Research and Treatment
of Cancer Radiotherapy and Genito-Urinary Cancer Groups.
Impact of pathology review of stage and margin status of
radical prostatectomy specimens (EORTC trial 22911).
Virchows Arch 2006;449:428-34.

Srigley JR, Amin MB, Bostwick DG, Grignon DJ, Hammond
EH. Updated protocol for the examination of specimen from
patients with carcinomas of the prostate gland. Arch Pathol
Lab Med 2000;124(7):1034-9.

Hampl R. Comparison of three immunoassays for
testosterone determination. In Gorog S, editor. Advances in

[24]

[25]

[26]

[27]

(28]

[29]

steroid analysis ‘93. Budapest: Akadémiai Kiadé; 1994. p.
163-9.

Hampl R, Putz Z, Starka L. Radioimmunological
determination of dihydrotestosterone and its importance
for laboratory diagnostics (in Czech). Biochem Clin
Bohemoslov 1990;19:157-63.

Vermeulen A, Kaufman JM. Diagnosis of hypogonadism in
the aging male. Aging Male 2002;5:170-6.

Ricke WA, Ishii K, Ricke A, Simko J, Wang Y, Hayward SW,
Cunha GR. Steroid hormones stimulate human prostate
cancer progression and metastasis. Int ] Cancer
2006;118:2123-31.

Stenman UH, Abrahamsson PA, Aus G, Lilja H, Bangma C,
Hamdy FC, Boccon-Gibod L, Ekman P. Prognostic value os
serum markers for prostate cancer. Scand ] Urol Nephrol
Suppl 2005;216:64-81.

Lu-Yao GL, Potosky AL, Albertsen PC, Wasson JH, Barry MJ,
Wennberg JE. Follow-up prostate cancer treatments after
radical prostatectomy: a population-based study. ] Natl
Cancer Inst 1996;88:166.

Starka L, Bicikova M, Hampl R, Epitestosterone. an
endogenous antiandrogen? ] Steroid Biochem
1989;33:1019-21.



Neuroendocrinology Letters Volume28 No.1 2007

The endocrine profiles in men with localized and
locally advanced prostate cancer treated with radical
prostatectomy

Jiri HERACEK]!, Michael URBANL, Jana SAcHOVAL, Jitka KuNcovAZ2, Vaclav E1s3,
Vaclav MANDYS3, Richard HAmMPL4 & Luboslav STARK A4

Department of Urology, 3rd Faculty of Medicine, Charles University in Prague, Czech Republic
Department of Surgery, Division of Urology, St. Chiara Hospital, University of Pisa, Italy
Department of Pathology, 3rd Faculty of Medicine, Charles University in Prague, Czech Republic
Institute of Endocrinology, Prague, Czech Republic

Ll S

Correspondence to: ~ Heracek Jiri, MD.
Department of Urology, 3rd Faculty of Medicine, Charles University in Prague
Ruska 87, 100 00 Prague 10, Czech Republic
EMAIL: heracekj@seznam.cz

Submitted: December 24, 2006 Accepted: January 15, 2007
Key words: prostate cancer; radical prostatectomy; androgens; estrogens; follicle

stimulating hormone; luteinizing hormone; prolactin; testosterone;
prostate-specific antigen; Gleason score

Neuroendocrinol Lett 2007;28(1):45-51 PMID: 17277727  NEL280107A08 ©2007 Neuroendocrinology Letters www.nel.edu

Abstract OBJECTIVE: Prostate cancer is now recognized as one of the principal medical
problems facing male population and the commonest cancer in males in delevoped
countries. The aim of this study was to find out whether serum hormone levels dif-
fer significantly in localized (pT2) and locally advanced (pT3-pT4 or N1) prostate
cancer.

METHODS: In 250 men (mean age+SEM: 63.8+0.4) who underwent radical retropu-
bic prostatectomy for histologically confirmed prostate cancer were analyzed serum
samples for total testosterone, dehydroepiandrosterone sulfate, estradiol, progester-
one, prolactin, cortisol, sex hormone-binding globulin, luteinizing hormone and
follicle stimulating hormone. Free testosterone content was calculated from total
testosterone and SHBG concentrations.

RESULTS: Significantly lower serum level of FSH, i.e. 5.63£0.31 vs. 7.07£0.65 U/L
was found in patients with localized prostate cancer than in locally advanced
(p<0.05). Significant correlation was found between serum levels of DHEAS and
cortisol in both groups (p<0.02), estradiol and prolactin in patients with locally
advanced prostate cancer, as well between LH and prolactin (p<0.05). No differ-
ences were found in other observed hormones.

CONCLUSION: The results point to importance of hormone status as possible addi-
tional prognostic marker for patients with prostate cancer. Considerable research is
needed to further understand influence of hormones on prostate cancer.

..................................................................................................
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Introduction

Cancer of the prostate (CaP) is now recognized as one
of the principal medical problems facing male population.
The incidence of CaP has increased dramatically during
the last 10-15 years and it is now the commonest cancer
in males in developed countries. In Europe, an estimated
2.6 million new cases of cancer are diagnosed each year.
CaP constitutes about 11% of all male cancers in Europe
and accounts for 9% of all cancer deaths among men
within the European Union [3,2]. Patients with organ-
confined CaP can be effectively treated trough radical
retropubic prostatectomy (RRP) or radical radiotherapy.
A number of clinical, endocrinological and pathological
prognostic factors for CaP have been reported. However,
urologists are still limited in their preoperative ability to
estimate stage of the disease in a reliable manner. Yet it
has been documented that 30-45% of men who undergo
radical prostatectomy for clinically organ-confined CaP
will have extraprostatic disease or experience disease
recurrence [27].

The prostate has also some endocrine functions, and
CaP is considered as a multihormonal disease. It has
been discovered that prostate is the target for various
hypothalamic-pituitary and adrenal hormones. Among
them, androgens are considered to play a substantial
role in growth, maintenance and secretory function of
the prostate. The prostate itself synthesizes numerous
peptide hormones [9,42], growth factors [4,14] and
neuropeptides [5,41] that influence its function through
autocrine and paracrine control mechanisms.

In our study we report hormonal profiles in serum
samples from two large and statistically representative
groups of patients who underwent radical prostatectomy
for prostate cancer. The aim of this study was to find out
whether hormone levels differ significantly in localized
and locally advanced prostate cancer.

Material and methods

Patients

The subjects were 250 men with histologically
confirmed CaP treated with RRP at the Department of
Urology, 314 Faculty of Medicine, Charles University in
Prague in the period 2003-2006. Patients who received
neo-adjuvant treatment before surgery, men with histo-
logically positive prostate margins from surgery or men
suffering endocrine disorders, chronic alcoholism, renal
or hepatic dysfunctions were excluded from the study.
Intake of any medication known to effect concentrations
of examined serum hormone was also a criterion for
exclusion. Written informed consent was obtained from
all participants.

Tissue processing

The prostates were delivered immediately after surgery
to the Department of Pathology for further processing.
Unfixed prostates obtained by RRP were dissected in ac-

cordance with previously described protocols [12,30,48].
Briefly, we painted entire external surface of the prostate
with an ink to sign surgical margins. Seminal vesicles
were cut off and dissected separately. Thereafter, apical
and bladder neck margins were cut off, sectioned parallel
to the urethra and submitted to examine margins. The
remaining prostate tissue was thinly sliced (3-4 mm)
perpendicularly to the urethra and submitted. The tissue
from pelvic lymph node dissection was totally embedded,
if delivered. Tissue specimens were fixed with formalin,
embedded in paraffin and processed by routine histo-
logical technique. Microscopic slides were stained with
hematoxylin and eosin and evaluated under an optical
microscope Nikon Eclipse E400.

Morphological evaluation

Two pathologists experienced in urogenital pathol-
ogy performed independently microscopic evaluation
of microscopic slides. Morphological parameters were
recorded as follows: histological type of cancer based
on WHO classification [7], Gleason score with primary,
secondary and tertiary, if appropriate, grades (finally
revised according to 2005 ISUP Consensus Conference
[8]), pathological stage according to TNM Classification
of Malignant Tumours, 6th Edition, 2002 [43], quantity of
tumor, local invasion into periprostatic tissue or seminal
vesicle(s), perineural invasion and venous/lymphatic ves-
sel invasion and surgical margin status. Organ-confined
prostate cancer (pT2) was defined as a cancer showing
neither extraprostatic extension nor pelvic lymph node
involvement. Extraprostatic extension was defined by
either infiltration of cancer into the direct vicinity or be-
yond adipose tissue or within neurovascular bundle be-
yond the outer contour of adjacent capsule. In absence of
periprostatic adipose tissue, the extraprostatic extension
was determined when tumour extended beyond normal
glandular contour assessed on scanning magnification
[30,44]. Positive margin status was recorded in case of
the presence of tumour cells within the inked margin.
Non-organ confined cancer (pT3-T4, N1; extraprostatic
disease) was defined as cancer with capsular penetration
or involvement of seminal vesicles, massive bladder neck
invasion or with pelvic lymph node metastases.

Hormonal analysis

Peripheral venous blood was obtained after an over-
night fasting between 7-8 a.m. at the day of surgery and
sera were stored at —80°C until analyzed. Serum total
testosterone (T) was determined by radioimmunoassay
using in the laboratory developed methods [13], dehy-
droepiandrosterone sulfate (DHEAS), estradiol, proges-
terone, cortisol and prolactin were determined by RIA kits
(Immunotech, Marseille, France). Sex hormone-binding
globulin (SHBG), follicle stimulating hormone (FSH)
and luteinizing hormone (LH) were measured by IRMA
kits (Immunotech, Marseille, France). Free testosterone
content was calculated from total testosterone and SHBG
concentrationsaccordingto Vermeulenand Kaufman [52].
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Serum total prostate specific antigen (PSA) and free
PSA levels were measured with the use of the PSA kit
(Abbott Laboratories, Chicago, IL, USA). F/t PSA was
calculated from the ratio of free/total PSA.

Statistics

The mean values of the various parameters studied
were calculated and compared between groups using a
two-tailed independent sample ¢-test. The correlations
among variables were analysed using Spearman’s cor-
relation coefficients (r). Statistical analyses were carried
out using Medcalc’, release 9.0.1.0 (Medcalc Software,
Belgium) under the Microsoft” Windows™ XP operating
system. Statistical significance was defined as a two-sided
p<0.05 and data were reported as mean + SEM.

Results

Table 1 shows patients baseline characteristics. The
study was performed on 250 men aged 46-79 years
(mean+SEM: 63.8+0.4). Men with localized and locally
advanced CaP were aged 46-79 (mean+SEM: 62.6+0.6)
and 51-76 (mean+SEM: 65.0+0.5) years, respectively.
There was no significant difference between mean age
of both groups (p=0.100). Preoperative total PSA up
to 10 ng/mL was in 158 (63.2%) patients. The mean

Table 1. Overall pretreatment characteristics of 250 patients.

Patient group

. pT2 pT3-pT4 or N1
Variable (n=128) (n=122)
BMI (kg/m2) 27.5+3.4 28.1+3.2
Age (years)
<54 11(8.6) 5(4.1)
55-59 30(23.4) 14 (11.5)
60-64 40(31.3) 41 (33.6)
65-69 33(25.8) 35(28.7)
70-74 10 (7.8) 24 (19.6)
>74 4(3.1) 3(2.5)
Mean/Median 62.6/62.0 65.0/65.0
PSA (ng/mL)

0-4 18 (14.1) 11(9.0)
4.1-10 76 (59.4) 53(43.4)
10.1-20 32(25.0) 45 (36.9)
>20 2(1.5) 13(10.7)
Mean/Median 7.9/7.0* 11.0/9.6

pretreatment PSA level was significantly lower in
patients with organ-confined disease than in patients
with non-organ-confined CaP (mean+SEM: 7.9+0.4 vs.
11.0+0.8; p=0.002).

Tumor grade and progression are summarized in
Table 2. Gleason score was significantly lower in patients
with localized CaP than in patients with locally advanced
disease (p=0.049). Organ-confined disease was in 128
men (51.2%). Locally advanced CaP was in 122 patients
(49.8%), out of these patients 69 men (56.6%) displayed
extracapsular extension, 53 (43.4%) showed extrapros-
tatic extension with seminal vesicle or other structures
involvement and 5 (2.0%) pelvic node involvement.

The survey of hormones levels is shown in Table 3.
Significantly lower serum level of FSH was found in
patients with localized than in locally advanced CaP
(mean+SEM: 5.63%0.31 vs. 7.07+0.65; p=0.045), differ-
ences are at the edge of significance. No differences were
found in other observed hormones.

Correlation matrices showing relations among inves-
tigated parameters in localized and locally advanced CaP
samples are shown in Table 4. As expected, significant
correlations occurred between precursors and products
of androgens, estrogens and products of hypothalamic-

Table 2. Tumor grade and progression in 250 patients.

Patient group

. pT2 pT3-T4 or N1
Variable (n=128) (n=122)
Pathological Gleason score

<4 41(32.0) 2(1.6)
5-6 76 (59.4) 64 (52.5)
27 11 (8.6) 56 (45.9)
Mean/Median 4.9/5.0* 6.3/6.0
Pathological stage
pT2a 19(14.9)
pT2b 3(23)
pT2c 106 (82.8)
pT3a 69 (56.6)
pT3b 48(39.3)
pT4 5(4.1)
Seminal vesicle status
Positive 53(21.2)
Negative 197 (78.8)
Lymph node status
Positive 5(2.0)
Negative 245 (98.0)

BMI presented as mean + SD
Percentage in each group is in parentheses
*Between group differences significant at 99% level

Percentage in each group is in parentheses
*Between group differences significant at 95% level
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Table 3. Survey of serum hormone levels.

Patient group

. pT2 pT3-T4 or N1
Variable (n=128) (n=122)
Mean 16.00 15.68
:«;:zll/TLestosterone SEM 0.69 0.69
Median 14.15 14.00
DHEAS Mean 55.76 46.08
pumol/L SEM 7.33 7.82
Median 6.82 4.64
SHBG Mean 34,72 35.45
nmol/L SEM 1.52 1.42
Median 32.30 33.35
Mean 1127 1167
F::ng“““”““ SEM 47.66 4870
P Median 1068 1052
FSH Mean 5.63* 7.07
U/L SEM 0.31 0.65
Median 5.00 5.60
LH Mean 3.66 4.12
U/L SEM 0.17 0.33
Median 3.38 3.40
Prolactin Mean 13.53 14.90
ug/L SEM 0.91 1.36
Median 10.65 10.75
Estradiol Mean 90.49 90.91
pmol/L SEM 3.71 4.21
Median 83.20 81.79
Progesterone Mean 4.67 4.10
nmol/L SEM 0.66 0.26
Median 3.35 3.70
Cortisol Mean 536.53 509.65
nmol/L SEM 19.28 15.07
Median 527.00 499.00

*Between group differences significant at 95% level
SEM = standard error of the mean

pituitary axis. Significant correlation was found between
serum levels of DHEAS and cortisol in both groups
(p<0.02), estradiol and prolactin in patients with locally
advanced CaP (p=0.041), as well between LH and pro-
lactin (p=0.039).

Discussion

Generally, the majority of studies focusing on hor-
monal profiles compare patients with CaP and benign
prostatic hyperplasia (BPH). Studies comparing patients
with various CaP stages from RRP are sporadic and
confine mainly to testosterone [16,18,22,23,29,47].

In our study we found positive correlation of FSH
serum levels between organ-confined and non-confined
disease. Garde and colleagues compared localization,
biosynthesis, and hormonal modulation of FSH in BPH

and CaP [11]. In human prostatic tissue (normal, ma-
lignant, and BPH), as well as in metastatic lymph nodes
from patients with CaP, they observed presence of FSH
in cytoplasm of epithelial cells, stromal cells, and secre-
tory material from the lumen of all tissue specimens.
Furthermore, immunoreactive staining revealed FSH in
prostatic epithelium of castrated men, suggesting that FSH
synthesis occurs even in absence of androgens. Ben-Josef
and colleagues described presence of FSH receptors in
prostate gland [1]. The presence of FSH and its receptors
in CaP cells and ability of FSH to stimulate proliferation
of CaP cells in vitro suggest an autocrine/paracrine regu-
latory mechanism for prostate tissue growth [36]. The
marginal differences in FSH between localized and ad-
vanced CaP may be associated with widespread biological
actions of inhibins and related peptides [6]. The finding
of this additional influence on CaP growth directs us to
consider CaP to be a multihormonally effected disease,
in opposition to traditional androgen-specific focus that
has dominated in the literature.

We observed no correlation between serum total
testosterone levels with different CaP stages. The rela-
tionship of testosterone to subsequent CaP has been
studied in many population-based longitudinal studies
[19,21,34,35,45]. They have not shown a direct correla-
tion between total testosterone levels and CaP, only the
largest study of this type noted an increased CaP risk
with low testosterone levels [45]. In patients undergoing
RRP, low total and free testosterone levels were found to
be predictive for pathological stage [22,23,29], positive
surgical margins [47] and Gleason score, respectively
[18].

PSA is the most widely used oncological biomarker
in medicine today and the most valuable marker for an
early clinical diagnosis and consequent monitoring of
CaP [28]. Our study proved consensus that combination
of PSA, clinical stage and tumor grade increases preop-
erative ability to predict cancer stage.

In patients with locally advanced cancer we noted
positive correlations between prolactin and LH and
estradiol, respectively. Prolactin receptors are present on
membranes of prostatic epithelial cells, and their con-
centration is particularly high in pre-cancerous epithelial
lesions [26]. Experimental studies have demonstrated
that hyperprolactinaemia stimulates growth of normal
mouse prostate [54] and prostate tumour implants [24].
Studies by several teams have shown that PRL is one of
the non-steroidal factors involved both in prostate cell
proliferation [33,49] and in development of BPH and
CaP [50,51]. No association was found between prolactin
and CaP risk [10,20,46]. The absence of an association
between CaP risk and circulating prolactin does not en-
tirely rule out possibility that prolactin may be involved in
pathogenesis of CaP. The autocrine and paracrine effects
of locally produced prolactin may be more important
than the effects of circulating prolactin.

It is well-known that LH, by stimulating testicular
steroidogenesis, plays a major role in prostate physiology.
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Table 4. Spearman’s correlations between serum data in both groups.

pT2

0.163 0.612 0.472 -0.02 0.182 -0.185 0.427 0.049 0.089
Total T 0.098 0.000 0.000 0.870 0.055 0.053 0.000 0.783 0.351
128 128 128 128 128 128 128 128 128
0.125 -0.060 -0.100 -0.150 -0.091 -0.121 0.256 0.264 0.249
0.246  DHEAS 0.519 0.322 0.129 0.363 0.226 0.009 0.141 0.013
122 128 128 128 128 128 128 128 128
0.579 0.053 0.979 -0.026 0.141 -0.059 0.220 -0.095 0.083
0.000 0.625 SHBG 0.000 0.782 0.136 0.537 0.019 0.590 0.385
122 122 128 128 128 128 128 128 128
0.405 0.025 0.971 -0.014 0.116 -0.048 0.142 -0.134 0.071
0.000 0.816 0.000 FreeT 0.880 0.220 0.618 0.132 0.448 0.456
122 122 122 128 128 128 128 128 128
-0.036 0.048 -0.020 0.036 0.559 -0.025 -0.164 -0.299 -0.037
0.720 0.658 0.847 0.723 FSH 0.000 0.789 0.082 0.086 0.694
> 122 122 122 122 128 128 128 128 128
= 0.209 -0.046 0.076 0.087 0.667 0.137 0111 -0.206 -0.023
E_ 0.042 0.676 0.463 0.402 0.000 LH 0.154 0.241 0.245 0.810
lé 122 122 122 122 122 128 128 128 128
a 0.176 -0.009 0.090 0.059 0.127 0.215 0.049 0.326 -0.138
0.086 0.931 0.387 0.568 0.217 0.039 Prolactin 0.608 0.061 0.151
122 122 122 122 122 122 128 128 128
0.373 0.253 0.014 -0.070 -0.094 0.075 0.200 0.124 0.133
0.000 0.019 0.888 0.471 0.356 0.465 0.041 Estradiol 0.477 0.160
122 122 122 122 122 122 122 128 128
0.020 0.574 -0.030 -0.014 0.211 0.064 -0.125 -0.011 0.308
0.899 0.000 0.833 0.932 0.177 0.685 0.423 0.945 Progesterone 0.081
122 122 122 122 122 122 122 122 128

0.110 0.254 0.158 0.170 0.099 0.033 -0.010 0.011 0.484

0.281 0.019 0.126 0.099 0.334 0.750 0.925 0.915 0.002 Cortisol
122 122 122 122 122 122 122 122 122

The data in the upper right part from the diagonale show correlations in samples from patients with localized prostate cancer (pT2),
the data in the lower left part from the diagonale correlations from patients with locally advanced prostate cancer (pT3-pT4 or N1).
The values in each cell from above represent correlation coefficient (r), its significance (p-values) and number of correlated pairs (n).
Significant correlations are in bold letters.

Lower level of circulating LH was observed in patients
after RRP with advanced CaP forms [16].

The timing and duration of estrogens exposure that
lead to dysplasia or malignancy are controversial. Most
studies report that the consequential effect of neonatal

and grade. We revised all prostate specimens according
to The 2002 TNM classification and updated pathologi-
cal protocol from 2005 [43,8]. Thus, many previous pT2b
stages were shifted to pT2c stages. Previous studies and
their results are based on The 1997 TNM classification

estrogen imprinting on prostate results in altered size of
mature gland [32,38,53], altered response to androgens
[32,39], and epithelial dysplasia with aging [40]. In
adults, administration of elevated levels of estrogen with
androgen induces aberrant growth and malignant lesions
[17,25]. It is concluded that estrogens exert dual actions
on the prostate gland, triggering aberrant growth and/or
suppressing androgen-induced hyperplasia [31]. The
timing and mechanism of estrogen action in triggering
prostate malignancy need further investigation [37].
Similarly to our previous study [15] we examinated
samples obtained by RRP. This approach is precise in
terms of histopathological determination of tumor stage

[15,16,18,22,23,27,29,47].

In spite of criticism of some authors concerning the
value of serum hormone determination, our results
bring new data on complex hormonal profiles in patients
differing according to severity of malignant process.
Nevertheless, considerable research is needed to further
understand influence of hormones on prostate cancer.
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GONADOTROPIN-RELEASING HORMONE-II ANTAGONIST
TRPTORELIX-1 INDUCES HORMONE-REFRACTORY PROSTATE
CANCER CELL DEATH

Kang S.H.', Lee K.H.", Bae J.H.", Shim K.S.2, Park H.S.", Moon D.G.", Lee J.G.",
Yoon D.K.", Kim J.J.", Seong J.Y.?, Cheon J.2

"Korea Univeristy Hospital, Urology, Seoul, South Korea, 2Korea University Hospital,
Urology, Seoul, South Korea, *Graduate School of Medicine, Korea University, Lab of G
protein-Coupled Receptors, Seoul, South Korea

Introduction & Objectives: Prostate cancer is the most common malignancy in men and
the second leading cause of cancer-related deaths in western countries. Gonadotropin-
releasing hormone (GnRH) is known to directly regulate prostate cancer cell proliferation,
but the precise mechanism of action of the peptide is still under investigation. Recently,
we demonstrate effects of GnRH-Il on hormone-refractory human prostate cancer
(HRPC) cells and also developed novel GnRH-II antagonist, triptolerilx-1. This study is
designed for evaluating the effect of GnRH-II receptor and its antagonist on cell growth
of HRPC.

Material & Methods: The existence of GnRH-II binding protein was evaluated in both
four different HRPC cell lines using photoaffinity labeling with ?°|-[azidobenzoyl-D-Lys®]
GnRH-II. After apply of Cetrolelix (classical GnRH-I antagonist), triptolerix-1 (GnRH-II
antagonist), or synthetic GnRH-II, we evaluate cell proliferation and apoptosis in using
thymidine incorporation, DNA fragmentation assay, DAPI stain, and TUNNEL method.

Results: We observed an 80-kDa protein specifically bound to GnRH-II, suggesting the
existence of a novel GnRH-II binding protein in prostate cancer cells. GnRH-Il increased
the intracellular Ca?* concentration ([Ca?']i) either through Ca?" influx from external Ca?*
source or via mobilization of Ca?* from internal Ca?* stores. Trptorelix-1, a novel GnRH-
Il antagonist but not cetrorelix, a classical GnRH-I antagonist, completely inhibited the
GnRH-ll-induced [Ca?i increase. Trptorelix-1 but not cetrorelix significantly reduced the
number of cells survived and it induced nuclear fragmentation and DNA laddering. The
most of cells treated with trptorelix-1 were TUNEL-positive. Thus, trptorelix-1 is likely to
trigger an apoptotic process of these cells.

Conclusions: The GnRH-II receptor is identified and important role in proliferation
and survival of HRPC cells. The novel GnRH-II antagonist, triptolerix can inhibit cell
proliferation and induce apoptosis in human HRPC cells. Collectively, this study indicates
that trptorelix-1 can be developed as an innovatory therapeutic drug for the treatment of
prostate cancer.

91
ENDOGENOUSLY EXPRESSED SEX HORMONE-BINDING GLOBULIN
(SHBG) MEDIATES THE STEROID RESPONSE OF PROSTATE
CANCER CELLS

Kahn S.", Li Y.H.2, Nahkla A.", Hryb D., Rosner W.", Romas N.!

'Columbia University, Urology, New York, United States of America, 2Emory University, Yerkes
Microarray Core, Atlanta, United States of America

Introduction & Objectives: Sex hormone binding globulin (SHBG), a protein that binds
plasma androgens and estrogens, participates in the initial steps of a membrane based steroid
signaling pathway in human prostate cells. We recently showed that SHBG is locally expressed
in prostate cells. Here, we investigated whether locally expressed SHBG regulates activation of
membrane based androgen signaling, and intracellular activation of the androgen receptor (AR).
We hypothesize that altered SHBG expression affects the androgen response of prostate cancer
cells and contributes to their progression through deletion of the linked p53/SHBG gene locus on
chromosome 17p13.1.

Material & Methods: Genomic effects of SHBG expression on the androgen response of prostate
cancer cells was addressed in LNCaP cells by microarray analysis. L5S2 is an inducible LNCaP cell
line that overexpresses SHBG when treated with the inducing agent, ponasterone A (PonA). L5V4
is a sister, empty vector control line. Each treatment condition was performed in triplicate- 1) L5S2
negative treatment control (carrier only) 2) L5S2 PonA treated only 3) L5S2 PonA treated, DHT
treated 4hrs 4) L5S2 PonA treated, DHT treated 24hrs 5) L5V4 negative treatment control (carrier
only) 6) L5V4 PonA treated only 7) L5V4 PonA treated, DHT treated 4hrs 8) L5V4 PonA treated,
DHT treated 24hrs Briefly, RNAs were isolated, assessed using an Agilent 2100 Bioanalyzer,
and were found to be of high integrity. Biotinylated cRNAs were hybridized to Affymetrix Human
Genome U133 Plus 2.0 Array chips, representing 54675 transcripts. Raw data were analyzed using
GeneSpring software to identify differentially expressed genes.

Results: SHBG expression affects the androgen responsiveness of LNCaP cells. We identified
genes in LNCaP cells whose expression is affected by elevated SHBG and DHT, but not by SHBG
or DHT alone, consistent with membrane based SHBG signaling. Furthermore, SHBG dampened
the response of an independent set of genes that were induced or repressed by DHT treatment
alone, consistent with a role for SHBG in regulating AR activation. A detailed description will be
presented at the 2007 meeting.

Conclusions: Our findings support a biologic role for AR-independent, membrane based androgen
signaling through SHBG, and for intracellular SHBG in modulating the AR response of prostate cells.
This is important, considering the intense attention devoted to androgen signaling via the AR. Our
results should help identify SHBG-mediated, AR-independent androgen responsive pathways, and
their biologic effects. Furthermore, our finding that intracellular SHBG can affect the AR response
of LNCaP cells supports a role for reduced SHBG expression in prostate cancer progression. If
confirmed, SHBG could serve as a novel clinical target for the treatment of prostate cancer through
the availability of agonists and antagonists of SHBG signaling and androgen binding.
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CELL PROLIFERATION CONTROL BY TESTOSTERONE AND
LETROZOLE IN LNCAP ANDROGEN-DEPENDENT PROSTATE
CANCER CELLS: INVOLVEMENT OF THE GLYOXALASE SYSTEM

Mearini E.", Talesa V.N.2, Cottini E.", Fioretti F.", Del Buono C.2, Antognelli C.2

University of Perugia, Urology, Perugia, Italy, 2University of Perugia, Molecolar Biology, Perugia,
Italy

Introduction & Objectives: A growing body of evidence suggests that elevated testosterone (T)
levels play a role in PCa pathogenesis. Recently, a possible involvement of T as inhibitor of cell
proliferation in human androgen-insensitive PCa has been also suggested [2], being this steroid
molecule able to induce oxidative stress [3]. In addition, epidemiological studies and experimental
evidences, point out an emerging role of estrogens in the pathogenetic process of PCa. In vitro
experiments on human breast cancer cell lines, has recently proved a modulation by estrogens
on glyoxalase system (glyoxalase |, Gl and glyoxalase Il, Gll) genes expression. The glyoxalase
system is an important cellular system involved in cell growth control, being able to regulate the
cytoplasmic levels of the two catabolic intermediates methylglyoxal (MG) and lactoylglutathione
(LSG), both physiological inhibitors of cell proliferation and strong apoptosis factors [4,5]. To
investigate whether T and letrozole (L), a potent aromatase inhibitor, may affect LNCaP androgen-
dependent prostate cancer cells proliferation, via a glyoxalases-mediated mechanism

Material & Methods: LNCaP cells were cultured for 2 days in the presence of T or L at the
concentrations of 1 nM, 100 nM and 25 nM, 50 nM, 100 nM and 1mM, respectively, in independent
or combination (1 nM T + 25 nM L) experiments. Cell proliferation has been studied by
[*H]thymidine incorporation assay and by counting viable cells by MTT ([3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide]) assay; Gl and GIl mRNA levels were determined by Real-
Time RT-PCR.

Results: T seems to significantly increase cell proliferation as well as Gl and Gl gene expression
in LNCaP cells. L appears to induce a significant decrease in LNCaP cell growth, already at
the lowest used concentration, and an augmentation in Gl and GlI transcripts levels. T and L
combination experiments, however, indicate that the observed biological effects are mediated by
estrogens rather than T.

Conclusions: Our results suggest that T, L and estrogens may affect proliferation of androgen-
responsive LNCaP cells through changes in glyoxalases genes expression with a mechanism
still to be elucidated. We hypothesize that the observed Gl and Gl mRNA levels modulations
may be due to three possible mechanisms: (1) presence of estrogen response elements (EREs)
[6] and/or androgen response elements (AREs) on glyoxalases genes promoter, as indicated by
bioinformatics analysis; (2) presence of response mechanisms to androgens-induced oxidative
stress [3]; (3) the typology of estrogens and androgen receptors pattern expressed by LNCaP
cells. The results suggest the possible use of Gl and Gl transcript levels as a specific marker of
cell proliferation and the potential introduction of aromatase inhibitors in the adjuvant therapy of
androgen-responsive PCas.
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TISSUE AND SERUM LEVELS OF PRINCIPAL ANDROGENS IN
BENIGN PROSTATIC HYPERPLASIA AND PROSTATE CANCER

Heracek J.", Hill M.2, Hampl R.2, Starka L.2, Sachova J.!, Kuncova J.3, Urban M., Eis V.4, Mandys V.*

3rd Faculty of Medicine, Charles University, Department of Urology, Prague, Czech Republic,
2Institute of Endocrinology, Endocrinology, Prague, Czech Republic, 3St. Chiara Hospital, University
of Pisa, Department of Surgery, Division of Urology, Pisa, Italy, *3rd Faculty of Medicine, Charles
University, Department of Pathology, Prague, Czech Republic

Introduction & Objectives: Androgens play a key role in pathogenesis of both benign prostatic
hyperplasia (BPH) and prostate cancer, there is still not unequivocal opinion on importance of their
tissue and serum levels for diagnosis and prognosis. Based on determination of principle androgens
(and also epitestosterone as potential antiandrogen) in tissue and serum from large and statistically
representative groups of patients underwent surgery for BPH or prostate cancer, 1. to find out
whether the above hormones differ in both diseases, 2. whether correlation does exist between their
intraprostatic and serum levels, and 3. to evaluate the (predictotory) value of their investigation.

Material & Methods: Tissue samples obtained from 57 patients underwent transvesical prostatectomy
for BPH and 121 patients underwent radical prostatectomy for prostate cancer of patological stage
T2 in 90 patients and T3 in 31 patients, Gleason score 2-10, aged 50-87 years were analyzed for
testosterone (T), dihydrotestosterone (DHT), androstenedione and epitestosterone. In 75 subjects
with cancer and 51 with BPH the serum samples were analyzed for testosterone, dihydrotestosterone,
too and for SHBG. Tissues were homogenized in saline, extracted with diethyl ether, and following
evaporation partitioned between n-hexane-methanol-water to remove the excessive fat. Steroids
in methanolic-aqueous phase were then separated by reverse-phase HPLC and in the respective
fractions they were determined by specific radioimmunoassays. Serum T, DHT and SHBG were
determined by common immunoassays. Free T content was calculated from total T and SHBG
concentrations. Mann-Whitney test was used for statistical evaluation of differences between BPH
and prostate cancer samples, and Sperman correlation analysis for evaluation of mutual relationship
between laboratory data.

Results: Significantly higher intraprostatic androgen levels were found in samples from patients with
prostate cancer than in BPH. Higher levels in cancer tissue were found also for epitestosterone,
no differences were found in serum levels. Highly significant correlations occurred between all pairs
of intraprostatic androgens and also epitestosterone, as well as between serum androgens in both
samples. No correlation was found between tissue and serum T and DHT, either in benign or cancer
samples. The only exception was a significant correlation between tissue T and its free form in serum
in BPH subgroup.

Conclusions: Analysis of a large group of samples from patients with BPH and prostate cancer
revealed significant differences in intraprostatic androgens and also epitestosterone (believed to act
as an endogenous antiandrogen). The most prominent (remarkable) were higher levels of DHT in
prostate cancer tissue. The results point to importance of intraprostic levels for evaluation of androgen
status of the patients, contrasting to a low value of serum hormone measurement. Supported by grant
NR 8039-3.
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tosterone levels. We have observed libido decrease only in
25% of patients. Erectile dysfunction worsened in patients
with already developed dysfunction. Non-steroid anti-andro-
gens induced sexual dysfunction in 30% of patients. Intermit-
tent androgenic suppression reduces incidence of symptoms
associated with lack of androgens; in the cycle without thera-
py comes to the increase of testosterone levels and improve-
ment of sexual life.

Conclusion:

Sexual dysfunction (SD) is accompanied with prostate disea-
ses. Depending on the level of symptoms of lower urinary
tract also the SD level gets worse. Moreover, in prostate can-
cer we influence development of SD also by selection of the-
rapeutic regimen and anti-tumour pharmacotherapy. During
selection of therapeutic strategy we should take into conside-
ration not only safety of oncological therapy but also the pati-
ent’s sexuality and preferences.

THE ENDOCRINE PROFILES IN MEN WITH LOCALIZED AND LOCALLY
ADVANCED PROSTATE CANCER TREATED WITH RADICAL

PROSTATECTOMY

Heracek J.1, Urban M.1, Sachova J.1, Kuncova J.2, Eis V.3, Mandys V.3, Hampl R.4, Starka L.4

!Department of Urology, 3/ Faculty of Medicine, Charles University Prague, Czech Republic

2Department of Surgery, Division of Urology, St. Chiara Hospital, University of Pisa, Italy
3Department of Pathology, 31 Faculty of Medicine, Charles University Prague, Czech Republic

4Institute of Endocrinology, Prague, Czech Republic

Introduction:

Prostate cancer is now recognized as one of the principal me-
dical problems facing male population and the commonest
cancer in males in delevoped countries. The aim of this study
was to find out whether serum hormone levels differ signifi-
cantly in localized (pT2) and locally advanced (pT3—pT4 or
N1) prostate cancer.

Material and methods:

In 250 men (mean age + SEM: 63.8 = 0.4) who underwent ra-
dical retropubic prostatectomy for histologically confirmed
prostate cancer were analyzed serum samples for total testos-
terone, dehydroepiandrosterone sulfate, estradiol, progestero-
ne, prolactin, cortisol, sex hormone-binding globulin, luteini-
zing hormone and follicle stimulating hormone. Free
testosterone content was calculated from total testosterone and
SHBG concentrations.

Results:

Significantly lower serum level of FSH, i.e. 5.63 = 0.31 vs.
7.07 £ 0.65 U/L was found in patients with localized prostate
cancer than in locally advanced (P<0.05). Significant correla-
tion was found between serum levels of DHEAS and cortisol
in both groups (P<0.02), estradiol and prolactin in patients
with locally advanced prostate cancer, as well between LH
and prolactin (P<0.05). No differences were found in other ob-
served hormones.

Conclusion:

The results point to importance of hormone status as possible
additional prognostic marker for patients with prostate cancer.
Considerable research is needed to further understand influen-
ce of hormones on prostate cancer.
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3 — Parapelvic cysts on both kidneys

4 — Suspected diverticle of Urinary bladder

5 — Expanding mass in pelvis between prostate and ampulla of
rectum

Lungs x-ray: without pathological findings.

CT of pelvis:

1 — Huge Tumorous mass dorsally to the urinary bladder,
infiltrating nearby organs

2 — Pelvic and retroperitoneal lymadenopathy

3 — Suspected diverticle of the urinary bladder

Colonoscopy:
1 — Cauliflower-like tumor, fragile and bleeding, filling the
ampulla of rectum

2 — Internal Hemorrhoids
3 — Diverticulosis of sigmoidal colon

Bone Scan:

1 — suspected Tumorous changes in the region of right
shoulder joint and the head of left femur

2 — degenarative changes on the spine

Histology from rectum:
Tumorous cells growing in the rectum from the Urogenital
tract.

TISSUE AND SERUM LEVELS OF PRINCIPAL ANDROGENS IN BENIGN
PROSTATIC HYPERPLASIA AND PROSTATE CANCER

Heracek J.1, Hampl R.2, Hill M.2, Starka L.2, Sachova J.1, Kuncova J.3, Eis V.4, Urban M.1, Mandys V.4

IDepartment of Urology, 31 Faculty of Medicine, Charles University Prague, Czech Republic

2[nstitute of Endocrinology, Prague, Czech Republic

3Department of Surgery, Division of Urology, St. Chiara Hospital, University of Pisa, Italy
4Department of Pathology, 31 Faculty of Medicine, Charles University Prague, Czech Republic

Introduction:

Androgens are considered to play a substantial role in patho-
genesis of both benign prostatic hyperplasia (BPH) and pro-
state cancer. The importance of determination of androgen le-
vels in tissue and serum for cancer progression and prognosis
has been poorly understood. The aim of study was to find out
hormonal differences in both diseases, their correlations bet-
ween intraprostatic and serum levels and predictotory value of
their investigation.

Material and methods:

Testosterone, dihydrotestosterone, androstenedione and also
epitestosterone were determined in prostate tissue from 57 pa-
tients who underwent transvesical prostatectomy for BPH and
121 patients after radical prostatectomy for prostate cancer. In
75 subjects with cancer and 51 with BPH the serum samples
were analyzed for testosterone, dihydrotestosterone and
SHBG.

Results:

Significantly higher intraprostatic androgen concentrations,
i.e 8.85£6.77 vs. 6.44 + 6.43 pmol/g, P<0.01 for dihydrotes-
tosterone, and 4.61 £ 7.02 vs. 3.44 £ 4.53 pmol/g, P<0.05 for
testosterone, respectively, were found in patients with prosta-
te cancer than in BPH. Higher levels in cancer tissue were
found also for epitestosterone. However, no differences were
found in serum levels. Highly significant correlations occur-
red between all pairs of intraprostatic androgens and also epi-
testosterone as well as between serum testosterone and dihyd-
rotestosterone (P<0.001) in both BPH and cancer groups.
Correlation was not found between corresponding tissue and
serum testosterone and dihydrotestosterone, either in benign
or cancer samples.

Conclusion:

The results point to importance of intraprostatic hormone le-
vels for evaluation of androgen status of patients, contrasting
to a low value of serum hormone measurement.



15. Endokrinni profil muze s lokalizovanym
a lokalné pokrocilym karcinomem prostaty
po radikalni prostatektomii

J. Heracek!, M. Urban', M. Luke$', J. Sachova',

J. Kuncovaz, R. Hampl?, L. Starka3, M. Hill3,

V. Eis*, V. Mandys*

'Urologickd klinika 3. LF UK, Praha

2Chirurgicka klinika St. Chiara Hospital, Univerzita
v Pise, ltalie

SEndokrinologicky ustav, Praha

*Ustav patologie 3. LF UK, Praha

Uvod: Karcinom prostaty (KP) pati mezi nejzavaznéjsi
onemocnéni ohrozujici muzskou populaci a soucasné
k nej¢astéjS§im nadorovym onemocnénim u muzl ve vy-
spélych zemich. Cilem studie bylo zjistit, zda existuji signi-
fikantni rozdily v sérovych koncentracich hormonu u loka-
lizovaného (pT2) a lokalné pokrocilého (pT3—pT4 nebo N1)
karcinomu prostaty.

Material, metodika: Ve skupiné 250 muzi (primérny
vek £ SEM: 63,8 * 0,4), ktefi podstoupili radikalni retropu-
bickou prostatektomii v letech 2004—2006 s histologickym
nalezem karcinomu prostaty (128 muzu s lokalizovanym
a 122 s lokalné pokrocilym KP), jsme z ranni krve nalaéno
v den operace stanovili koncentrace celkového testoste-
ronu, sulfat dehydroepiandrosteronu, estradiolu, progeste-
ronu, prolaktinu, kortisolu, globulinu vazajiciho sexualni
hormony, luteinizaéniho a folikulostimulaéniho hormonu.
Volny testosteron jsme urcili vypo¢tem z hodnot koncen-
trace celkového testosteronu a SHBG.

Vysledky: U pacientd s lokalizovanym KP jsme proka-
zali statisticky vyznamné niz8i koncentrace FSH v séru
(5,63 + 0,31 vs. 7,07 = 0,65 U/I) oproti pacientim s lokalné
pokrocilym KP (p < 0,05). Nalezli jsme vyznamnou korelaci
mezi koncentracemi v séru u DHEAS a kortisolu u obou
skupin pacientl (p < 0,02), mezi estradiolem a prolaktinem
a mezi LH a prolaktinem (p < 0,05) u pacientd s lokalné
pokrocilym KP. U ostatnich sledovanych hormont jsme ne-
zaznamenali signifikantni rozdily v sérovych koncentracich
hormond.

Zavér: Vysledky studie ukazuji na moznost vyuziti hor-
monalniho profilu jako dalSiho prognostického markeru
u pacientt s KP. K upfesnéni vyznamu jednotlivych hormo-
nl v patogenezi KP je nutny dalsi zakladni vyzkum.

16. Chova se karcinom prostaty
u hypogonadalniho muze stejné
jako v eugonadalni populaci?

M. Matouskova', M. Hanus$', V. Dudkova?,

E. TejCkovéa?

'"Urocentrum Praha

2PET centrum Nemocnice Na Homolce, Praha

Uvod: V poslednich letech je v urologii vénovana vel-
ka pozornost problematice LOH. Byvaji udavany rozdilné
hranice, pod nimiz je vhodna hormonalni suplementace
testosteronem. Soucasti klinického sledovani muzl, ktefi
jsou lé€eni testosteronem, je kromé klinického vysetfeni
i sledovani hladin PSA. Ani nizké hladiny testosteronu ne-
snizuji riziko karcinomu prostaty. Hormonalni suplementa-
ce by naopak neméla zvySovat riziko zhoubnych nadorud
prostaty.

Material, metodika: Od roku 2005 jsme stanoveni hla-
diny testosteronu zaradili do standardniho sledovéani paci-
entd s karcinomem prostaty. Hladinu testosteronu vyS$ettu-
jeme u recentné zachycenych karcinom, pfed zahajenim
hormonalni 1é¢by, monitorujeme v prdbéhu hormonalni
|écby a pfi relapsu onemocnéni. Karcinom prostaty jsme
zastihli u 5 muz( po pfedchozi hormonalni suplementaci,
u jednoho z nich byla del$i nez 6 let. U dalSich 18 muzl
se hladiny testosteronu v dobé stanoveni diagn6zy pohy-
bovaly pod 11 nmol/l. Hladina PSA u pacientd v souboru
nepfesahla 20 ng/ml.

Vysledky: Muzi s prdmérnym vékem 64 let <56; 77>
meli diagnostikovany karcinom prostaty na podkladé ele-
vace PSA a dalSiho klinického vySetfeni.

Testosteron T T2 T3
<7 nmol/l 2 3 1
7—11 nmol/| 6 8 3

U vétSiny nemocnych pfevaZzoval stfedni stupefi bunéc-
né diferenciace, u 4 nemocnych byl GS > 8.

Zavér: Na zakladé literarnich udaji i naSeho malého
souboru nepfedpokladame odlisné rozdéleni a chovani
karcinom( prostaty v populaci u pacientd eugonadalnich
a pacientll s hypogonadizmem.
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Adiponectin as a Potential Marker of Prostate Cancer Progression:
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Summary

Serum levels of adiponectin were measured in patients with
benign prostatic hyperplasia and prostate cancer of pT2 and pT3
stage. Adiponectin ELISA assay, immunohistochemistry, and
selected metabolic and biochemical parameters measurement
was performed in 25 patients with benign prostatic hyperplasia
and 43 with prostate cancer (17 patients with organ-confined and
26 patients with locally advanced disease). Serum adiponectin
levels did not differ between prostate benign hyperplasia and
cancer clinical stage T2, but was significantly higher in pT3
relative to pT2 group (14.51+£4.92 vs. 21.41+£8.12, P = 0.003).
Tissue immunohistochemistry showed enhanced staining in
neoplastic prostate glands and intraepithelial neoplasia relative to
benign prostatic hyperplasia without distinction between disease
grade and stage. Serum adiponectin levels are higher in locally
advanced relative to organ-confined prostate cancer and may
thus serve as an auxiliary marker providing further improvement
for discrimination between pT2 and pT3 stages.
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Introduction

Prostate cancer (PCa), the third most common
cancer in men worldwide, represents an important health
and socio-economical problem in Western countries with
increasing prevalence due to higher proportion of elderly
population.  Besides populational influence, the
development of better methods for early detection of
prostate cancer led to the substantial increase in number
of cases. Except proposed genetic factors like higher
circulating sex steroid levels, shorter androgen receptor
CAG (glutamine) repeat length, genetic variability of
steroid So-reductase enzyme gene and polymorphic
variation in the VDBP (vitamin D-binding protein) gene,
environmental factors may also contribute to the process
of conversion of latent or histological/microscopic cancer
to the clinically overt one. The most commonly studied
environmental factors in connection with prostate cancer
are diet with higher content of saturated fat and obesity
itself: both being very common as a result of Western
lifestyle with abundance of food (Gann 2002). Fat
consumption correlates well with the prostate cancer
mortality rate in most studies around the world (Le
Marchand et al. 1994), although this finding was not
confirmed by all studies (Andersson et al. 1995). This
observation might reflect the fact that high levels of
dietary fat stimulate proliferation of prostate cancer cells
(Aronson et al. 1999). Obesity itself is a general risk

factor for the development of some forms of cancer
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including the prostate, breast, endometrial and colon
cancer (Calle and Thun 2004). However, it should be
noted that the studies focused on the relationship between
obesity and prostate cancer did not yield completely
consistent results. While several studies found an
increased risk of prostate cancer among obese and
overweight men (Andersson et al. 1997), others revealed
1997).

According to the results of some studies, body mass

little or no association (Giovannucci et al.

index and in particular visceral obesity correlates with the
aggressiveness and mortality of prostate cancer (Hsing et
al. 2002). In patients with established diagnosis of
prostate cancer, obesity is a predictor of poor prognosis
and is associated with higher tumor stage and grade
(Freedland et al. 2004). The convincing evidence for the
role of diet in modulation of prostate cancerogenesis
came from migration studies showing an increased
incidence of prostate cancer in first-generation
immigrants to US from Japan and China linking
increased incidence of prostate cancer to the change of
diet higher in saturated fat (Shimizu et al. 1991).

A discovery of endocrine function of adipose
tissue opened another possible link between obesity and
cancerogenesis. Adipose tissue is the source of numerous
circulating hormones that may participate in the
development and progression of different forms of
malignant tumors (Housa et al. 2006) including prostate
cancer (Freedland et al. 2005, Somasundar et al. 2004).
Adiponectin is an adipose tissue-derived hormone
with
significant anti-diabetic, anti-atherosclerotic and anti-

expressed almost exclusively in adipocytes
inflammatory properties as demonstrated by experimental
rodent studies (Kadowaki and Yamauchi 2005). There are
several lines of evidence suggesting that adiponectin may
play a substantial role in cancer pathogenesis. Circulating
levels of adiponectin were inversely associated with the
risk of breast, endometrial, colon and gastric cancer in
several studies (Dal Maso et al. 2004, Ishikawa et al.
2005, Mantzoros et al. 2004, Miyoshi et al. 2003,
Petridou et al. 2003, Wei et al. 2005). Furthermore, in
inhibits cell
proliferation, induces apoptosis and suppresses tumor

vitro data suggest that adiponectin
growth due to its antiangiogenic properties exerting its
effect via downstream common effectors c-Jun NH,-
terminal kinase (JNK) and signal transducer and activator
of transcription 3 (STAT3) (Miyazaki et al. 2005).
Recent studies showed that non-proteolytic full-length
adiponectin inhibited the growth of androgen-dependent

and androgen-independent prostate cancer cell lines thus

serving as a link between obesity and prostate cancer
(Bub et al. 2006). An inverse association between serum
adiponectin levels and histological grade, discase stage as
well as aggressiveness of prostate cancer was reported by
Freedland ef al. 2004, 2005a,b, Goktas et al. 2005), but
these results were not confirmed in the recent study of
Baillargeon ef al. (2006).

In this study, we evaluated serum levels and
tissue expression of adiponectin in well-characterized
patients undergoing simple suprapubic prostatectomy for
BPH (benign prostatic hyperplasia) and radical retropubic
prostatectomy for organ-confined (pT2) or locally
advanced prostate cancer (pT3) preoperatively clinically
staged as T2 disease and we studied the relationship of
adiponectin levels with tumor stage, grade and selected
hormonal, metabolic and biochemical parameters.

Methods

Study subjects

Sixty-eight men referred to undergo either
simple prostatectomy for benign prostatic hyperplasia or
radical prostatectomy for prostate cancer preoperatively
diagnosed with clinical stage T2 from December 2004 to
May 2005 at the Department of Urology, Teaching
Hospital Kralovske Vinohrady were enrolled into the
study. Of those, 25 patients had benign prostatic
hyperplasia and 43 patients had prostate cancer of clinical
stage T2. None of patients had prior radiotherapy,
chemotherapy, hormonal treatment including androgen
deprivation therapy or suffered from an acute illness. The
prostate cancer patients were stratified for further
evaluation into two groups based on the disease
extension: 17 patients with organ-confined (pT2
pathological stage) and 26 patients with locally advanced
disease (pT3 pathological stage). The patients in pT2
group were followed up for 16-20 months and none of the
subjects reported local recurrence or metastatic disease
development. The study protocol was approved by the
local ethical committee. All participating subjects were
informed about the purpose of the study and provided

written informed consent.

Anthropometric examination and blood sampling

Patients underwent a  single physical
examination, were measured and weighed and BMI (body
mass index) was calculated as the weight in kilograms
divided by the height in square meters. Peripheral venous

blood samples were collected after an overnight fast at
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the morning of the day of surgery between 6:00 and 8:00
and centrifuged for 20 min at 2000 rpm. The serum was
separated, aliquoted and kept frozen at —80°C until further
analysis.

Hormonal and biochemical assays

Serum adiponectin levels were measured using
commercial RIA kit (Linco Research, St. Charles,
Missouri, USA). Sensitivity was 1.0 ng/ml, and the intra-
and interassay variability were 1.78 % and 8.25 %,
respectively. Serum total prostate specific antigen (PSA)
and free PSA levels, cortisol, prolactin, testosterone,
SHBG, FAI, DHEAS, estradiol, progesterone, LH, FSH,
insulin, fasting plasma glucose, triglycerides, high-
density lipoprotein cholesterol, low-density lipoprotein
cholesterol and total cholesterol were measured at the
Department of Biochemistry, Teaching Hospital
Kralovske Vinohrady, Prague, by standard laboratory

methods.

Prostatectomy specimens processing

Each radical or simple prostatectomy whole
specimen was fixed in 4 % buffered formaldehyde, totally
embedded and processed as complete sampling with
routine sections described previously (True 1994). All
specimens were examined at the Department of
Pathology, Teaching Hospital Kralovske Vinohrady,
Prague, graded according to the Gleason grading scheme
staging based on UIAC TNM

Classification of Malignant Tumours, Sixth edition was

and pathological

performed. Total prostate volume was calculated using
the ellipsoidal method (4/3 x m x (length/2 x width/2 x
height/2)) and prostate cancer volume was calculated
based on the thickness of tissue sections and
measurement of area occupied by tumor by analySIS 3.2
image analysis software (Soft Imaging Systems GmbH,

Miinster, Germany).

Immunohistochemistry
Immunohistochemistry was performed in a
subset of patients (n=10 from each group) covering both
low and high serum levels of adiponectin of all three
studied groups (BPH, pT2 and pT3). Five-micron-thick
sections cut from formalin-fixed, paraffin-embedded
tissue samples were deparaffinized in xylene and
rehydrated. Endogenous peroxidase activity was inhibited
by 3 % H,0,; in methanol for 30 min followed by 15 min
rinsing in tap water. Non-specific reactivity was avoided
by pretreatment sections with 1 % normal goat serum
(Dako Cytomation, Glostrup, Denmark) with 1 % bovine
fetal albumin for 2 h. The slides were incubated with
polyclonal rabbit anti-adiponectin antibody Arcp30
(N-20) (Santa Cruz Biotechnology, Inc., California,
USA), diluted to 1:250 with ChemMate Antibody Diluent
(Dako Cytomation, Glostrup, Denmark). The Histofine®
kit (Nichirei, Tokyo, Japan) was used to visualize
antibody. The
(Liquid DAB+
Substrate, Dako Cytomation, Glostrup, Denmark) was

sections incubated with primary

chromogen  3,3-diaminobenzidine
applied to all sections and counterstaining was performed
with Mayer’s hematoxylin. Tissue sections incubated
without primary antibody and with normal rabbit
immunoglobulin fraction (Dako Cytomation, Glostrup,
Denmark) were used as negative controls.

All sections were analyzed using Nikon Eclipse
E600 microscope in a random order by two pathologists
who were unaware of clinical data. The intensity of
adiponectin expression was scored on a four-point scale
(0-3). In terms of the staining intensity, 0 represented
lack of positivity, while a score of 1 to 3 represented
weak, moderate, and strong immunohistochemical
positivity, respectively. In a case of borderline staining
intensity the difference between observers was solved by

a secondary evaluation.

Table 1. Anthropometric and biochemical parameters in patients with benign prostatic hyperplasia and prostate cancer.

Benign prostatic hyperplasia (n=25) Prostate cancer (n=43) P
Age (vears) 70.52 +8.73 63.61 +4.71 <0.001***
BMI (kg/m’) 27.55+3.36 27.43 +3.10 0.88
Serum adiponectin (ng/ml) 20.47 +10.13 18.68 = 7.75 0.64
Total PSA (ng/ml) 8.02+6.83 9.49 + 8.66 0.18
Free PSA (ng/ml) 1.37 £2.07 0.91 £0.80 0.22
F/T PSA (ng/ml) 0.22+0.20 0.10 +£0.057 <0.001***

Data presented as mean + SD, *** P<(0.001, BMI — body mass index, F/T PSA — free/total PSA ratio
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Table 2. Anthropometric, clinico-pathological, metabolic and biochemical parameters in patients with organ-confined and advanced

prostate cancer group.

Organ confined prostate cancer Advanced prostate cancer P
(n=17) (n=26)

Age (vear) 62.71 +£5.22 64.19 £4.35 0.31
BMI (kg/m’) 27.22+3.24 27.56 + 3.06 0.73
Normal (less than 25) 4 5
Overweight (25-less than 30) 10 16
Obese (30 or greater) 3 5
Prostate volume (cm’) 35.66 £16.33 28.71 £ 14.21 0.15
Total cancer volume (cm’) 12.64 £10.31 14.58 = 7.00 0.49
Serum adiponectin (ng/ml) 14.51 £4.92 21.41 £8.12 0.003**
Total PSA (ug/l) 6.30 £2.22 11.58 £10.55 0.024*
Free PSA (ug/l) 0.72+0.46 1.04+0.95 0.42
FAI (%) 47.37+16.52 44,12 £16.50 0.58
F/T PSA 0.11 £0.06 0.10£0.05 0.63
Testosterone (nmol/l) 13.04 £6.16 15.66 £10.13 0.52
LH (U/]) 3.66 +1.88 4.08 +4.28 0.57
FSH (U/l) 5.70 £2.56 7.74 £ 8.09 0.70
Cortisol (nmol/l) 506.00 + 191.24 476.69+167.39 0.61
Prolactin (ug/l) 23.87+19.17 14.93 £13.11 0.08
Progesterone (nmol/l) 5.89 £5.00 424 +1.62 0.40
Estradiol (pmol/l) 76.83 £22.35 82.91+43.71 0.81
DHEAS (umol/l) 35.59 + 67.53 45.80 + 64.52 0.10
SHBG (nmol/l) 38.54 £23.79 34.99 + 14.90 0.99
CRP (mg/l) 526+ 6.07 5.58 £6.49 0.83
Glucose (mmol/l) 5.66 £2.31 5.08 £1.42 0.24
Insulin (mUl/l) 5.46+£4.16 473 +4.18 0.33
Cholesterol (mmol/l) 4.76 £ 0.95 5.26 +0.84 0.08
LDL (mmol/l) 2.94+0.77 3.21+0.60 0.21
HDL (mmol/l) 1.14+£0.23 1.28 £0.21 0.08
Triglycerides (mmol/l) 1.63 £ 0.65 1.72 £0.84 0.71
Gleason sum score 2-4 3 0
Gleason sum score 5-6 11 13
Gleason sum score 3+4=7 2 4
Gleason sum score 4+3=7 1 2
Gleason sum score 8-10 0 7

Data presented as mean + SD, * P < 0.05, ** P < 0.01, CRP — C-reactive protein, DHEAS — dehydroepiandrosterone sulphate, FAI —
free androgen index, PSA — prostate specific antigen, F/T PSA — free/total PSA, HDL — high-density cholesterol, LDL — low-density
cholesterol, LH — luteinizing hormone, SHBG sex — hormone binding globulin.

Statistical analysis

The results are reported as mean £ S.D. Mann-
Whitney Rank Sum test and Kruskal-Wallis test with
Dunnet’s Method were used for comparison of the groups
as appropriate. The relationships between the variables
were analyzed by Spearman’s correlation coefficient p.

ROC curve for serum adiponectin and PSA levels in

organ-confined and

locally advanced cancer was

calculated (Eng 2006). Differences and correlations were
considered significant at p<0.05 and where applicable,
p<0.01 and p<0.001 were shown.

The statistical analysis was performed with



2008

Adiponectin in Prostate Cancer 455

Fig 1. A. Immunohistochemical analysis of adiponectin within prostate adenocarcinoma. B. Immunohistochemical analysis of
adiponectin within prostate intraepithelial neoplasia (PIN) and adjacent benign prostate gland. C. Immunohistochemical analysis of
adiponectin within benign prostatic hyperplasia. Original magnification x 200

SigmaStat (Jandel Scientific, USA) and SPSS 13.0 (SPSS
Inc., Chicago, IL).

Results

Baseline characteristics of all studied groups are shown in
Tables 1 and 2. Most of prostate cancer patients in our
study were overweight, had locally advanced disease and
Gleason sum score 5 to 6. Patients with BPH and PCa did
not differ significantly with respect to serum adiponectin
levels (20.47+10.13 vs. 18.68+7.75, P = 0.64, AUC (area
under the curve) BPH vs. PCa = 0.52). There was also no
difference between the latter and former group in terms of
BMI, total and free PSA, but there was a significant
difference in F/T PSA ratio (0.22+£0.20 vs. 0.10£0.06,
P<0.001).

When subdivided into
subgroups with prostate cancer of pT2 and pT3 stage,

the patients were
respectively, a significantly higher adiponectin levels in
locally advanced relative to organ-confined cancer were
found (14.51+4.92 vs. 21.41+8.12, P<0.005). Except
serum adiponectin levels, significant differences were
also observed between both groups in total PSA levels. It
is of notion here that similar significant results were
obtained after BMI adjustment of serum adiponectin
levels in three studied groups (BPH vs. T2 vs. T3,
0.7840.46 vs. 0.56+0.26 vs. 0.80+0.34, for T2 vs. T3
P<0.02, otherwise statistically non-significant).

No significant differences between T2 and T3
subgroups were found with respect to BMI, fasting
plasma glucose and insulin serum levels. Similarly, we
did not observe any difference between low-grade
(pathological Gleason sum up to 6) and high-grade
disease (pathological Gleason sum 7 or greater) with
respect to adiponectin serum levels (19.60+8.83 vs.
17.13£5.38, P = 0.32). On the contrary, difference in

BMI between low- and high-grade disease was found
(26.61£2.64 vs. 28.80+3.40, P<0.02). After stratification
into pT2a, pT2b, pT2¢c, pT3a and pT3b, adiponectin
positively correlated with the substage of disease
(p = 0.35, P<0.02) and similarly correlated PSA levels
(p = 0.40, P<0.01), but both serum markers did not
correlate with each other (p =0.18, P =0.24)

The area under the ROC (receiver operating
characteristics) for serum adiponectin levels in prostate
cancer was calculated as 0.77 (standard error 0.07) and
the optimal cut-off detecting extension of prostate cancer
beyond the capsule was set at adiponectin serum level
18.2 ng/ml with sensitivity 82.4 and specificity 69.2.
When adiponectin was adjusted for BMI, area under ROC
was calculated as 0.72 (standard error 0.08) and for PSA
as 0.71 (standard error 0.08).

In organ-confined cancer a P trend towards
inverse relationship between adiponectin levels and BMI
(p = 044, P =
adiponectin levels positively correlated with prolactin

0.07) was found. Furthermore,

concentrations (p = 0.49, P = 0.05) while an inverse
association of adiponectin was observed with total
testosterone (p = - 0.63, P = 0.009), DHEAS (p = -0.59,
P= 0.02) and SHBG (p = 0.68, P = 0.004). In
extraprostatic extension of cancer, a trend towards an
inverse association between adiponectin and BMI was
observed (p = —0.38, P = 0.05) and similarly to organ-
confined cancer a positive correlation with prolactin
(p = 043, P = 0.03). There was also a negative
correlation with insulin (p =-0.40, P = 0.05).
with

antibody showed cytoplasmic positivity both in benign

Tissue  immunostaining adiponectin
and malignant prostatic glands and in some stromal
elements (i.e. smooth muscle cells). Cancerous glands
(Fig.
neoplasia (Fig. 1B) showed higher staining intensity in

1A) and glands with prostatic intraepithelial
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comparison with adjacent benign prostatic glands
(Fig. 1C). Comparable staining intensity in normal and
tumor samples was observed in basal cells, basal cell
hyperplasia and urothelial and squamous metaplasia.
There was no obvious association between staining
intensity and histological grade and stage of tumor (data

not shown)
Discussion

Obesity, the excess of adipose tissue, is a well-
established risk factor for the development of several
types of malignancies. Adipose tissue produces several
hormonally active substances that can participate in the
process of cancerogenesis by stimulating growth,
migration and invasion of tumor cells both in vitro and in
vivo. Adiponectin is an adipose tissue-derived
polypeptide hormone that in addition to its anti-diabetic
and anti-atherogenic effects also exerts anti-angiogenic
properties (Brakenhielm et al. 2004). Previous studies
showed that increased serum adiponectin levels were
inversely correlated with a risk of endometrial (Dal Maso
et al. 2004, Petridou et al. 2003), breast (Mantzoros et al.
2004, Miyoshi et al. 2003), colon (Wei et al. 2005) and
gastric cancer (Ishikawa et al. 2005).

The relationship between serum adiponectin
levels and prostate cancer was evaluated in three recently
published studies. Goktas et al. (2005) found lower
adiponectin levels in poorly differentiated and
extraprostatic prostate cancer than in well- or moderately
differentiated prostate cancer and organ-confined disease.
In addition, a negative association between histological
grade and stage of prostate cancer and plasma
adiponectin levels was observed. Similarly, Freedland et
al. (2005) found an

adiponectin and BMI as well as inverse association of

inverse relationship between

adiponectin with high-grade disease in overweight and
obese man. In normal weight and in overweight and
obese men with high-grade disease adiponectin was
positively associated with high stage disease. On the
contrary, Baillargeon et al. et al. (2006) found that
adiponectin did not correlate with prostate cancer
aggressiveness or cancer risk. In our study, we observed
no significant difference in adiponectin levels between
benign prostatic hyperplasia and prostate cancer and
between low-grade and high-grade disease, but we found
significantly higher adiponectin concentrations in patients
with locally advanced disease stage relative to organ-
confined cancer.

There are several possible explanations for
different findings with respect to serum adiponectin
levels between our and other studies cited above. Firstly,
in the study of Goktas ef al. (2005) the patients were
stratified into the groups based on the results of
transrectal ultrasound-guided biopsy and the same
approach was used for grading of disease. This approach
could be less precise than diagnosis of tumor stage and
grade based on the histological examination of samples
obtained by retropubic radical prostatectomy specimens
in prostate cancer as used in our study. Furthermore, the
population in the previous study had mostly normal
weight, while in our study most of the subjects were
overweight. Our data are to some extent similar to the
results of Freedland et al. (2005) who did not find any
association between plasma adiponectin and grade before
adjusting the patients” subgroups with logistic regression
and to the results of Baillargeon et al. (2006) who did not
find any difference in serum adiponectin concentrations
between control and prostate cancer and between high
grade and low-grade disease.

As described above, we found significantly
higher adiponectin levels in extended relative to organ-
confined prostate cancer and positive correlation with
prostate cancer substaging as well. The addition of serum
adiponectin to PSA levels provided further improvement
to prostate cancer staging. Based on these finding we
suggest that adiponectin levels may provide a novel
auxiliary marker for discrimination between organ-
confined and locally advanced prostate cancer.

Our data suggested the link between adiponectin
levels and prostate cancer progression. The opened
question remains whether this is a causal relationship or
whether the changes of adiponectin levels are rather the
consequence of some metabolic changes present in more
progressive but not organ-confined cancer. Here we
found no significant differences in anthropometric and
metabolic parameters such as BMI, blood glucose and
serum insulin levels when comparing patients with
advanced vs. organ-confined diseases. These findings
support the idea that the difference in adiponectin levels
is not a secondary result of metabolic changes. One
attractive although rather speculative possibility is that
increased serum adiponectin levels may serve as a
protective factor against further tumor progression. It has
been previously demonstrated that adiponectin has in
general antiproliferative effects either through direct
mechanism or by activating AMP activated protein
kinase. As adiponectin did not correlate with PSA levels
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in our study we may speculate that both serum markers
work through different pathways and possibly reflect
different places of production. In support of this

hypothesis, we were wunable to demonstrate

immunohistochemically the adiponectin  immuno-
reactivity in DU145 prostate cancer cell line growing in
the absence of surrounding stroma and/or fat tissue,
whereas we found an enhanced adiponectin immuno-
staining in the epithelium of malignant glands and PIN
(prostate intraepithelial neoplasia) in the whole tissue
sections recruited from prostate specimens (data not
shown). Similarly to our results, recently it was shown
that adiponectin receptors are expressed at mRNA and
protein levels in prostate cancer cell lines while mRNA
for adiponectin was undetectable (Mistry et al. 2006).
Therefore it is possible that adiponectin released from
periprostatic fat after breach of capsule or from interstitial
stromal tissue surrounding epithelium of prostate glands
binds increasingly to its receptors in (pre)malignant
epithelium and after its selective uptake acts on it in an
autocrine/paracrine fashion.

Increased serum adiponectin levels in patients
with advanced disease stage (pT3) observed in our study
differ from previously published results in patients with
other malignancies (breast, gastric, colon and endometrial
cancer) where inverse association of adiponectin levels
and tumor stage was observed. However, it should be

stressed that advanced stage of breast, colon and
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Resistin is a member of adipokine family involved in the regulation of inflammatory reactions and insulin sensitivity. In
presented study its possible role in the development of benign prostate hyperplasia and prostate cancer was evaluated.

Blood samples and prostate specimens were collected from 26 patients with benign prostate hyperplasia (BPH) and from
42 patients with prostate cancer (PCa) stage pT2 (n=18) and pT3 (n=24). Selected metabolic and biochemical parameters
and serum resistin levels were measured and anthropometric measurements were performed as well as tissue
immunohistochemistry for resistin.

Serum resistin levels did not differ significantly between benign hyperplasia and prostate cancer but in cancer patients
there was a trend towards decrease with higher cancer stage. Moreover, serum resistin levels were significantly lower in
patients with seminal vesicle invasion in comparison to those without invasion. While in BPH serum resistin levels correlated
with insulin resistance, inflammatory status and cortisol, in PCa positive correlation with F/T PSA ratio and cortisol was
observed. Tissue immunohistochemistry did not show any differences in staining pattern between benign and neoplastic
prostate tissue.

We conclude that serum resistin levels do not significantly differ between patients with benign prostate hyperplasia and

prostate cancer, but there is a trend towards decrease in resistin serum levels in advanced cancer cases.

Key words: Immunohistochemistry, inflammation, insulin resistance, prostate cancer, resistin

Introduction

Obesity and diet rich in saturated fat is associated with
several malignancies, including prostate cancer. As prevalence
of both entities increases in Western countries, it is not sur-
prising that the rate of prostate cancer has been continuously
increasing [1-3].

Adipose tissue produces a vast array of biologically active
molecules acting by both paracrine and endocrine fashion [4].
Adipocyte-derived factors commonly referred to as adipokines

* Corresponding author

BPH benign prostate hyperplasia, BMI body mass index, CRP C-reactive
protein, c¢T2 clinical stage T2, F/T PSA free/total PSA ratio, FAI free
androgen index, HDL high-density lipoproteins, LDL low-density
lipoproteins, PCa prostate cancer, PSA prostate specific antigen, pT2, pT3
histopathological stage T2,T3, SHBG sex-hormone binding globulin, SVI
seminal vesicle invasion

may represent a possible link between obesity and cancer
development as is known from studies in breast, endometrial
and colon cancer [5]. It has been mainly leptin and adiponectin
that were demonstrated to participate in the development and
progression of different forms of malignancies, including pros-
tate cancer [6—10] while the role of resistin in cancerogenesis
remains less clear.

Resistin is a member of cystein-rich proteins that has been
the subject of much controversy concerning its role in the
pathogenesis of obesity-induced insulin resistance and type
2 diabetes mellitus. Experimental data suggested that recom-
binant resistin administration induced insulin resistence and
that hyperresistinemia contributed to impaired insulin sensi-
tivity in obese rodents [11]. In contrast to rodents, the
physiological role of resistin in humans is unclear. This fact is
not surprising as there is not a direct homology between
resistin in rodents and humans and additionally humans lack
one of three murine isoforms [12]. In humans, resistin de-
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rives primarily from stromavascular fraction of adipose tis-
sue and immunocompetent cells of peripheral blood and its
role probably lies in the regulation of inflammatory reactions
associated with obesity rather than insulin sensitivity [13].
Several studies in humans have highlighted resistin expres-
sion in adipose tissue, particularly in abdominal depots [14],
though mRNA expression in isolated mature adipocytes is
low in comparison with pre-adipocytes. Concerning its role
in cancerogenesis, resistin was recently reported to contrib-
ute to in vitro human choriocarcinoma cell invasiveness and
to the control of angiogenesis [15] and increased serum resistin
levels were described in breast cancer patients [16].

We hypothesized that resistin could be involved in the de-
velopment of prostate cancer. To evaluate this we measured
serum resistin levels and tissue expression in well-character-
ized group of patients that underwent simple prostatectomy
for benign prostate hyperplasia (BPH); suprapubic radical
prostatectomy for organ-confined (pT2) or locally advanced
(pT3) prostate cancer (PCa), respectively and studied the re-
lationship of resistin levels with tumor stage, grade and
selected hormonal, metabolic and biochemical parameters.

Patients and methods

Study population. Sixty-eight men referred to undergo ei-
ther simple prostatectomy for benign prostate hyperplasia or
radical prostatectomy for prostate cancer of pre-operative clini-
cal stage T2 were enrolled to the study. Of those, 26 patients
had benign prostate hyperplasia, 18 patients had organ-con-
fined (pT2) and 24 patients locally advanced disease (pT3),
respectively. A complete medical history and physical exami-
nation were performed and the patients’ medication was
recorded. None of the patients had previously actinotherapy,
chemotherapy, hormonal treatment, including androgen dep-
rivation therapy or suffered from an acute illness. The study
protocol was approved by the local ethical committee of Fac-
ulty Hospital Kralovske Vinohrady. All participating subjects
were informed about the purpose of the study and provided
written informed consent.

Anthropometric measurement and hormonal and biochemi-
cal analysis. BMI was calculated as the weight in kilograms
divided by the height in square meters. Peripheral venous blood
was collected after an overnight fasting in the morning of the
day of surgery between 6:00am and 7:00am into tubes with
EDTA and centrifuged for 20 minutes at 2000 rpm. The se-
rum was separated, aliquoted and kept frozen at -80°C until
further analysis. Serum resistin levels were measured using
commercial ELISA kit (Biovendor, Brno, Czech Republic).
Sensitivity was 1.0 ng/ml, and the intra- and interassay vari-
ability were 1.78% and 9.25%, respectively. Serum total PSA
and free PSA levels, cortisol, testosterone, SHBG, FAI,
DHEAS, estradiol, progesterone, LH, FSH, triglycerides, high-
density lipoprotein, cholesterol, low-density lipoprotein and
total cholesterol were measured in the Department of Bio-
chemistry, Teaching Hospital Kralovské Vinohrady, Prague,

by standard laboratory methods. Assays for each parameter
were performed in one batch to reduce interassay variability.
Fasting levels of serum glucose (G) and insulin (1) were
measured and HOMA-IR index was calculated [HOMA-IR
= fasting insulin (uU/mL) x glucose (mmol/L)/22.5]. Athero-
genic index was calculated as serum total cholesterol divided
by serum HDL levels.

Histopathologic characteristics of prostate specimens. Each
specimen of radical or simple prostatectomy was fixed in 4%
buffered formaldehyde, totally embedded and processed as
complete sampling with routine sections. All specimens were
examined at the Department of Pathology, Teaching Hospital
Kralovske Vinohrady, Prague. Tumor grading according to
the Gleason grading scheme and pathological staging based
on UICC TNM Classification of Malignant Tumours, Sixth
edition staging manual (Czech edition 2004) were performed.
The patients in pT2 group were followed-up for up for up to
30 months and none of the subjects reported recurrence, bio-
chemical relapse or metastatic disease development.

Immunohistochemistry. Five-micron-thick sections cut
from formalin-fixed, paraffin-embedded tissue samples were
deparaffinized in xylene and rehydrated. Endogenous peroxi-
dase activity was inhibited by 3% H,0O, in methanol for 30
minutes followed by 15 minutes rinsing in tap water. Non-
specific reactivity was avoided by pre-treatement sections for
2 hrs with 1% normal goat serum (Dako Cytomation, Glostrup,
Denmark) with 1% bovine fetal albumine diluted in
ChemMate Antibody Diluent (Dako Cytomation, Glostrup,
Denmark). The slides were incubated with resistin rabbit an-
tiserum (Phoenix Pharmaceuticals, Inc., California, USA),
diluted to 1:750 with ChemMate Antibody Diluent (Dako
Cytomation, Glostrup, Denmark) for 1 hour at room tempera-
ture. The Histofine® kit (Nichirei, Tokyo, Japan) was used to
visualize sections incubated with primary antibody. The chro-
mogen 3,3-diaminobenzidine (Liquid DAB+Substrate, Dako
Cytomation, Glostrup, Denmark) was applied to all sections
and counterstaining was performed with Mayer’s hematoxy-
lin. Tissue sections incubated either without primary antibody
or with normal rabbit immunoglobulin fraction (Dako
Cytomation, Glostrup, Denmark) were used as negative con-
trols.

All sections were analyzed using Nikon Eclipse E600 mi-
croscope in a random order by two pathologists who were
unaware of clinical data.

Statistical analysis. The mean values of the various param-
eters studied were calculated and compared between groups
using a two-tailed independent sample #-test or ANOVA as ap-
propriate. The correlations among variables were analyzed using
Spearman’s correlation coefficients (rho). Two-sided Fishers
exact test was used to determine the relationship between resistin
immunostaining and the investigated clinicopathological fac-
tors. Statistical analyses were performed using SigmaStat (Jandel
Scientific, USA) statistical package. Statistical significance was
defined as a two-sided ***P < (0.001, ** P <0.01 and *P < 0.05,
respectively and data were reported as mean + SD.
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Results

Hormonal and biochemical characteristics of BPH and
combined organ-limited and locally advanced PCa group (PCa
= pT2+pT3) are shown in Tables 1 and 2. We did not find
a significant difference between the latter and former group
in terms of BMI, total and free PSA but there was a statistically
significant increase in F/T PSA ratio (0.22 +0.20 vs. 0.10
+0.06, P < 0.001) and serum cortisol levels (378.10 + 222.38
vs. 488.81 + 173.15, P = 0.002) in PCa in comparison to BPH
patients. Moreover, age in the BPH was biased towards ad-
vanced age when compared with PCa group. When the patients
in “combined” PCa group were subdivided into pT2 and pT3
stages, the only difference encountered between both stages
was increased total PSA level in pT3 (pT2 vs. pT3,6.24 £2.17
vs. 11.55 £ 10.10, P = 0.04).

Patients with BPH and PCa did not differ significantly with
respect to serum resistin levels (7.09 £ 2.83 vs. 7.33 £4.98, P =
0.80) and neither did after stratification for organ-confined and
locally advanced prostate cancer (pT2 vs. pT3, 6.90 £ 2.67 vs.
6.07 £2.76, P = 0.34). Similarly, we did not observe any differ-
ence in PCa group with respect to serum resistin levels between
low-grade and high-grade disease (pathological Gleason sum
7 or greater) (7.64 +5.03 vs. 6.77 £5.01, P = 0.59), the pres-
ence or absence of vascular invasion (6.21 £ 3.00 vs. 6.47 + 2.70,
P =0.62) but we noticed the statistically significant difference
between the cases with (n=13) and without (n=33) seminal
vesicle invasion (SVI) (5.04 £2.03 vs. 6.91 £ 2.79, P = 0.049)
(Fig.1). When comparing both groups with and without SVI in
terms of CRP (3.35 £2.74 vs. 5.48 £ 6.54, P = 0.15) and corti-
sol (437.46 +210.31 vs. 508.70 + 163.53, P = 0.26), there was
no statistically significant difference.

Table 1. Anthropometric and biochemical parameters in patients with benign prostate hyperplasia and prostate cancer.

Benign prostate hyperplasia (n=26) Prostate cancer (n=42) P

Age (years) 70.73 +8.62 63.50 £4.70 < 0.001%:*
BMI (kg/m?) 2747 +3.31 27.36 +3.09 0.85
Serum resistin (ng/ml) 7.09 £2.83 733 £4.98 0.34
Total PSA (ng/ml) 8.02 +6.83 9.40 +8.58 0.23
Free PSA (ng/ml) 1.37 £2.07 0.91 £0.79 0.17
F/T PSA (ng/ml) 0.22 £0.20 0.10 £0.06 < 0.001 ##*
Cortisol (nmol/l) 378.10 +223.38 488.81 + 173.15 0.002 **
CRP (mg/l) 7.06 +13.63 542 £6.48 0.27
Glucose (mmol/l) 5.78 £2.42 5.28 £ 1.81 0.18
Insulin (mUI/1) 522 +4.52 494 £4.11 0.75
Cholesterol (mmol/l) 4.62 +1.07 5.08 £0.91 0.10
LDL (mmol/l) 2.82 £0.79 3.12 £0.67 0.16
HDL (mmol/l) 1.14 £0.31 1.24 £0.23 0.16
Triglycerides (mmol/l) 1.46 +£0.68 1.67 £0.76 0.33
HOMA IR index 1.59 £2.37 1.36 +1.97 0.59
Athero index 4.16 +0.80 4.18 £0.72 0.90

Data presented as mean + SD, *** P < 0.001, ** P < 0.01

Table 2. Anthropometric, clinico-pathological, metabolic and biochemical parameters in patients with organ-confined (pT2) and advanced prostate

cancer (pT3) group.

pT2 (n=18) pT3 (n=24) P
Age (years) 62.50 £5.14 64.42 +4.33 0.35
BMI (kg/m?) 27.07 £3.21 27.50 +£2.10 0.57
Serum resistin (ng/ml) 6.90 +2.67 6.07 £2.76 0.32
Total PSA (ng/ml) 6.24 +£2.17 11.55 £ 10.10 0.04*
Free PSA (ng/ml) 0.72 £0.45 1.03 £ 0.98 0.82
Cortisol (nmol/l) 507.35 + 185.25 477.00 £ 174.50 0.30
CRP (mg/l) 5.18 +£5.89 472 £5091 0.93
Glucose (mmol/l) 5.57 £2.27 5.10 £ 1.39 0.37
Insulin (mUI/1) 525 £4.12 4.62 £4.18 0.42
Cholesterol (mmol/l) 4.82 £0.95 5.18 +£0.81 0.18
LDL (mmol/l) 2.98 £0.76 3.14 £0.56 0.45
HDL (mmol/l) 1.17 £0.24 1.29 £0.22 0.10
Triglycerides (mmol/l) 1.60 +0.64 1.69 +0.87 0.95
HOMA IR index 1.58 +2.51 1.17 £ 1.56 0.31
Athero index 4.19 +0.66 4.11 £0.76 0.73

Data presented as mean + SD, HDL — high-density cholesterol, LDL — low-density cholesterol, CRP — C-reactive protein * P < 0.05
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When the patients with prostate cancer were divided into
the two groups based on median value of plasma resistin con-
centration (5.8 ng/ml) a P trend with decreased levels of free
PSA in a group of serum resistin concentration < 5.8 ng/ml
was observed (0.67 £0.42 vs. 1.12 £ 1.02, P = 0.07) but not
in other parameters monitored. When prostate cancer group
was divided into pT2 and pT3 TNM classification substages,
there was a P trend towards the decrease of serum resistin
levels in advanced cancer stage (r =-0.28, P trend = 0.08).
Additionally, statistically significant correlation of disease
stage with PSA levels, Gleason sum and local aggressiveness
factors (capsule penetration and/or SVI) was observed (data
not shown).

No statistically significant differences between all studied
groups were found with respect to BMI, fasting plasma glu-
cose, serum insulin levels, HOMA IR and lipid metabolism
parameters.

In the population of men with BPH, resistin levels posi-
tively correlated with HOMA IR (rho 0.49, P = 0.02), serum
insulin concentration (rho 0.47, P = 0.03) and CRP (rho 0.57,
P = 0.003), while no such relationships were found in pros-
tate cancer patients. In PCa patients, positive correlation was
found with F/T PSA ratio (tho 0.37, P = 0.02). In both BPH
and PCa, a positive correlation with cortisol was found (rho
0.58, P =0.01 and rho 0.37, P = 0.02, respectively). No corre-
lation between BMI and serum resistin levels was found in
our study.

Tissue immunostaining with rabbit anti-resistin antiserum
showed cytoplasmatic positivity both in benign and malig-
nant prostate glands and in stromal elements (i.e. smooth
muscle cells). Comparable staining intensity in normal and
tumorous samples was observed in all examined structures.
There was no obvious association between staining intensity
and histological grade of tumor (data not shown).

Discussion

Obesity is a well-established risk factor for the develop-
ment of several types of malignancies. Adipose tissue is the
source of several hormonally active substances that can par-
ticipate in the process of cancerogenesis by stimulating growth,
migration and invasion of tumor cells both in vitro and in
vivo [5]. While adiponectin and leptin have been extensively
studied so far, the role of resistin is less clear. Resistin was
originally proposed to be a link between obesity and insulin
resistance/diabetes based on studies in rodents. However, its
role in humans seems to be different and lies probably in the
regulation of inflammatory processes rather than in insulin
sensitivity [17].

Here we show that circulating resistin levels did not differ
significantly between patients with benign prostate hyperpla-
sia and prostate cancer. In prostate cancer, no relation of resistin
serum levels to disease grade was observed but we found
a statistically significant decrease of resistin serum levels in
patients with SVI. This observation is of particular interest as
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Figure 1. Serum resistin concentrations in patients with seminal vesicle
invasion (SVI+) relative to patients without seminal vesicle invasion (SVI-).
Results are expressed as means + SD. * P < (0.05.

SVI is a negative prognostic finding that confers a high rate of
prostate cancer recurrence [18]. This finding is in accordance
with observed trend of decreasing serum resistin levels with
advancing prostate cancer stage. As the similar trend with dis-
ease stage was not observed in CRP, cortisol or HOMA-IR we
may speculate that this finding is directly attributable to cancer
growth rather than to secondary general metabolic changes.
Moreover, positive correlation was observed between F/T PSA
ratio and serum resistin levels which further supports the pre-
vious findings. Our results are opposite to those described
recently in Korean breast cancer patients [16] and it might be
speculated that it reflects enhanced metabolic turnover/
hypercatabolic status in advanced stage of tumor. The similar
trend toward decrease of serum resistin levels was observed in
hyperthyroidism [19] and anorexia nervosa patients [20]. More-
over, in our study serum resistin levels in patients with benign
hyperplasia positively correlated with CRP and HOMA IR, the
finding that was not observed in patients with prostate cancer.
In both groups the correlation with cortisol as the marker of
stress conditions was observed.

Our findings show that resistin’s role in metabolism, stress
and inflammation at least partially overlaps in both cancerous
and non-cancerous patients and that there is a possible role for
resistin in cancer progression. Taken together, our data suggest
that similarly to serum leptin and adiponectin levels, resistin
might participate in prostate cancer progression.

This work was supported by the Research Project of MZO
VEN2005
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