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Hccnedosano cocmosHue npomeorumudeckux cucmem Kpogu (axmusHocms kaanuxkpeuna (K) u cooepacanue
npexannukpeuna (1K), cymmapnas akmugHocms CEPUHOBLIX NPOMEUHA3 U INACMA30N0000HAS. AKMUGHOCHIb,
aKmusHoCmb Jelikoyumaprotl snacmassl (J13), aneuomensun-npespawarowezo gepmenma (AIID) u uneubu-
mMopHas akmusHocmo o.l-npomeunasnoeo uneuoumopa (al-I1H) u a2-maxpoenobynuna (a2-MI) y 36 6orbHbix
nocie paouxanvrou npocmamaxkmomuu (PII3). I epynny cocmasunu 28 borvhvix Oe3 buoxumuueckozo peyu-
ousa (bP) nocne PIID. V 18 nayuenmog 6 smoti epynne ObL1 10KATbHO-02paHU4eHHbl paK, V 10 001bHbIX —
pT3. Il epynny cocmasunu 8 6onvrvix nocie PIID ¢ pazeumuem BP. Cmadus paka npocmamet 8o Il epynne:
v 1T nayuenmos — p13, y oonoeo — pT4. Cpeornuii sospacm nayuenmos 6 epynnax — 61,44+1,39 cooa. Meduana
1ICA oo PIID — 8,05 ne/mn (LO=5,01; UQ=12). Cpeonee 3nauenue obvema npocmanvl 8 2DYNNax COCMasuilo
52+2,74 em®. Meouana nabniodenus — 18 mecsyes. Konmponvnyro epynny cocmasunu 20 npaxmuuecku 300po-
ebix mysrcuun. ¥ oonvnvix Il epynnwt uepes 1 mecsay nocne PIID axmusnocmv AIID na 136,5% (p1<0,001) 6vi-
we, a akmusnocmo JID na 29,0% (p1<0,05) Huoice, coomeemcmesyiowux noxazameneu 6 1 epynne. Cpeonui
1ICA 6 epynne I 6 smom cpok cocmasun 0,02+0,01 ne/mn, 6o Il — 0,2+0,04 ne/mn. Taxum obpasom, yeeiuuerue
axmusrocmu AII® na ¢one cHudCeHUS AHMURPOMEOTUMUYECKO20 NOMEHYUATA KPosU ) boibHbIX nocie PIID
ABNAENCA MEMADOIUYECKON OCHOBOU PA3GUMUSL OUOXUMUYECKO20 PEYUOUBA U MONHCEM SIBUMBCS MAPKEPOM €20
npocpeccuu. Yeenuuenue akmuernocmu AIID u ymenvuenue axmugnocmu A AGIMOMC NPEOUKMOPAMU pa3-
sumus bP yowce uepes 1 mecay nocie PIID, kozoa snesayus I1CA ewge ne hacmynuna.

Kniouesnie cnosa: pax npocmamoi, Guoxumuseckuii peyuous, npomeosumu4ecKas Cucmema Kposu, Mapkepbl

NEW BIOCHEMICAL MARKERS OF RECURRENCE OF PROSTATE CANCER
AFTER HIS TREATMENT

Chibichyan M.B.}, Chernogubova E.A.?, Kogan M.1.*
'Department of Urology and Human Reproductive Health with a Course of Pediatric
Urology-Andrology Rostov State Medical University, Rostov-on-Don
?Institute of Arid Zones of Southern Scientific Centre of RAS, Rostov-on-Don

We studied the condition of the blood proteolytic systems (activity of kallikrein (K) and level of prekallikrein
(PK), the total proteolytic activity of serine proteinases and elastase-like activity, the leukocytic elastase (LE)
activity, the angiotensin-converting enzyme (ACE) activity, and the inhibitor activity of the al-proteinase inhi-
bitor (0.1-PI) and a2-macroglobulin (¢.2-MG) in 36 patients after radical prostatectomy (RPE). Group | was
composed of 28 patients without biochemical recurrence (BR) after RPE. In this group, 18 patients had locally
limited cancer, and 10 patients had pT3. Group Il included 8 patients after RPE with development of BR.
The prostate cancer stage in Group Il was as follows: pT3 in 7 patients, and pT4 in one patient. The average
age of the patients in the groups was 61.44+1.39 years. The median PSA before RPE was 8.05 ng/ml
(LO=5.01; UQ=12). The average prostate volume in the groups was 52+2.74 ¢cm®. The median of observations
was 18 months. The control group consisted of 20 healthy males. In Group Il patients at 1 month after the RPE,
the ACE activity was 136.5% (p;<0.001) higher, and the LE activity was 29.0% (p,<0.05) lower than the cor-
responding indicators in Group |. The median PSA in Group | at that time was 0.02+0.01 ng/ml, and in
Group Il it was 0.2+0.04 ng/ml. Thus, increased activity of ACE against the background of the reduced antipro-
teolytic potential of the blood in patients after RPE is the metabolic basis for development of biochemical recur-
rence, and can be a marker of its progression. Increased activity of ACE and reduced activity of EA are predictors
of BR development as early as at 1 month after RPE, when the PSA level is not yet elevated.

Key words: prostate cancer, biochemical recurrence, blood proteolytic system, markers
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BBEAEHUE
HacTosIIIee
@ CTaHAPTOM»

CTHUKH, CTCIICHU PACIIPOCTPAHCHHOCTH, OII-

BpeMA  «30JI0ThIM

paHHEN JMarHo-

peneneHus craauu 00JIe3HU U MOHUTOPHUH-
ra Tepanuy paka MpecTaTeNIbHON >KeJe3bl
(PIDK) siBisiercst ompenesieHue IpocTara-
cnermmduueckoro anturena (IICA) — npen-
CTaBUTENSI MYJbTUTEHHOIO CEMENCTBA TKa-
HEBBIX KAJUIMKPEUHOB [ 1, 2].

Onnako IICA saBnsieTcss opraHocnenm-
(GUYHBIM, a HE KaHIepocnenupuIHbIM
MapKepoM, YTO OOYCIIaBIMBAECT HHU3KYIO
MporHoctnyeckyro 1eHHocts [ICA mpu
TP pepeHInaIbHON TUarHOCTHKE Y Ta-
IIMEHTOB C JO0OpPOKAaYeCTBEHHOW THIep-
IJIa3ueil MPOCTaThl U MAJILIMKM, HE CHUMII-
TOMHBIMH (opMaMu paka mpoctatsl [3].
Pa3paboTran HOBBIA  JIUAarHOCTUYECKUI
tect — PCA3 [4]. B nepcniektuBe onpee-
JICHUE XETCHHA — TpPaHCMEeMOpaHHOU ce-
PUHOBOM TIpoTeassl (transmembranepro-
tease, serine 1 — TMPRSS1), B cbiBopoTke
KPOBH MOXET OBbITh HCIIOJIb30BAHO JIJIst
JIMarHOCTHKY PaKa MpOCTaThl U KaK TKaHe-
BOI Mapkep aisi quddepeHInanbHON T1-
arHOCTHKU arpeCCUBHBIX M HEarpeccHuB-
HBIX QopMm paka [5 ,6].

OnHako, HECMOTpPST HAa WHTCHCUBHBIC
MTOMCKH, OTKPBITHIEC U UCIIOJIb3yEMbIE B Ha-
CTOsfIIIIEE BpeMsl OHKOMapKepbl He 00Ja-
AIOT HEOOXOAMMOM UI1 KJIMHUYECKOH
MIPAKTUKHA YYBCTBUTEIHHOCTHIO U CIIEIH-
(OUYIHOCTBIO, YTO COXPAHSET AKTYAITbHOCTh
pOoOJIeMbl M Ha CETOAHSIIHAN JCHb.

[lepcieKTUBHOCTh aHaiK3a MPOTEOIH-
TUYECKUX TPOIIECCOB MPU pake MpeacTa-

TETBHOU JKeJIe3bl U €r0 PeluanuBe 0ObsIC-
HSIETCSI BBICOKOH OHOJIOTMYECKON AKTHB-
HOCTBIO TIPOTEMHA3, UX Y4YaCTUEM B 3a-
LIMTHBIX PEAKIUSAX OpraHu3Ma, IporLeccax
pocTa W JACIICHUS KJIETOK, AHTHOTEHE3E,
JIeTpaJlaliiu
CTPYKTYp TP MHBA3UU OITyXOJEBbIX KJE-

COCOAMHUTCIIbHOTKAHHBIX

TOK U MeTacTa3upoBaHuu [7, 8].

Panee, HamMM yCTaHOBJIEHO, YTO MpHU
PIDK B ChIBOPOTKE KPOBH U CEKPETE IMPO-
CTaThl OTMEUAETCSl aKTUBAIMs MPOTEUHA3
KAJUIMKPEUH-KUHUHOBOM,  PEHHH-aHTHO-
TEH3UHOBOM CHCTEM KpPOBH, MpHU Ocliadiie-
HUU KOHTPOJIS 32 UX aKTUBHOCTBIO CO CTO-
POHBI TTyJla WHTHOWUTOPOB. Y BEIUUYEHUE
akTuBHOCTH AlI® M KajulMKpernHa B Chl-
BOPOTKE KPOBU U CEKPETE MPOCTaThl MPH-
BOJWT K HAKOIUICHHUIO MENTUAHBIX PEryJsi-
TOPOB MHUTO- M QHTMOT€HE3a — AHTUOTEH-
3uHa Il u OpaguKWHUHA TIPU pake TMpe-
craTesbHOM kene3sr [9, 10].

Pemenne npoGiieMbl MOHUTOPUHTA 3(-
¢dextuBHOCTH Tepanuu PIDK cBsa3ano, mo
HallleMy MHEHHIO, C M3yYEHUEM IPOTEO-
JUTUYECKUX TPOIIECCOB.

MATEPUANbI U METO/AbI

Jns mpaeHTuUKamym OMOXUMUYECKUX
MapKepoB Pa3BUTHS PEIUIMBA paKa Mpei-
CTaTEJIbHOW JKEJIe3bl TIOCIE PAAUKAIBHOU
npocraTakTomuu (PI19) 6bia chopmupo-
BaHa rpymnmna OOJbHBIX, Y KOTOPBHIX OMpe-
JESUTICh  TIoKa3aTelid  KaJUTUKPEUH-
KUHUHOBOM, PEHHUH-aHTMOTEH3MHOBOM U
AJIACTOJIMTUYECKOM CHCTEM B KPOBH uepe3
I, 6, 12 u 18 MecsieB nocie omneparuu.

ITo pe3ynbraTaMm MOHUTOPUHTA MALIUEHTHI,
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NOJIBEPTHYThIE PATUKATBHON MPOCTATIK-
TOMHH, OBLTH pa3/ICIICHBI HA JIBE TPYIIIIHL:

| rpynmna — manueHThbl, y KOTOPBIX 3a Iie-
puoa HaOmoaeHUs He 3a(UKCHPOBAHbBI
aneBanusa [ICA B KpoBM M KIIMHUYECKHUE
MIPU3HAKU 0O0JIE3HU. 2 TpyMa — NalUeHTHI,
y KOTOPBIX OTMEYEH OMOXMMUYECKHH pe-
uauB (bP) Gonesnu ¢ pa3BuTHEM KIMHU-
YEeCKOM CUMITTOMATHKH.

B I rpynme coctossio 28 OOJBHBIX.
VY 18 nanueHToB B 3TOW Tpymme ObLT JO-
KaJIbHO-OTpaHW4eHHbIN pak, y 10 — pT3.
Il rpynmmy coctaBwim 8 OOJBHBIX MOCIE
PIID c¢ pa3Butmem bP. Cragus paka mpo-
crarbl Bo Il rpynme: y 7 naiuenTtoB — p13,
y onHoro — pT4. Cpennuid Bo3pacT maiu-
eHTOB B rpymmnax — 61,444+1,39 rona. Me-
mrana IICA po PIID — 8,05 Hr/mn
(LQ=5,01; UQ=12). Cpennee 3HaueHHE
o0beMa TPOCTaThl B TPYIIAX COCTABUIIO
5242,74 cM®. Memuana HaOMIOIEHAS —
18 mecsmeB. KoHTpoJbHYIO TpyIImy co-
craBiii 20 TMPAKTUYECKH 3I0POBBIX
MY>KUHH.

B cbIBOpOTKE KpOBU OMNpEAEISUIA Clie-
OYIOIIHME TOKa3aTeld MPOTEOIUTHUYECKHUX
CUCTEM OpraHu3Ma: aKTUBHOCTh KaJlTu-
kpenHa (K® 3.4.21.8) (K) u conepxanue
npekasukpenHa (I1IK) nocne ornenenus
OT JPYTHX CEPUHOBBIX MPOTEUHA3 C IO-
MOILIbI0 MOHOOOMEHHOM XpomaTorpaduu
Ha JI[DAD-cedanekce A-50 mo ckopoctu
rusponnza N-OeH3omi-1-apruHuH 3TUIO-
Boro adupa (bADDI) [11], urrubutopHyro
aKTUBHOCTh 01-MPOTEMHA3HOTO WHIHOU-
topa (al-IIN) u a2-makpormoOynHa
(02-MI') yHUHUIUPOBAHHBIM SH3MMATH-

YECKUM METOJIOM [12], akTUBHOCTh KHMHU-
Ha3bl Il (aHrMOTEH3MHMIpPEBpAIIAIONIETO
dbepmenta (AIID), K® 3.4.15.1) ¢ wuc-
MOJTK30BAaHUEM B KadecTBe cyOcTpara (y-
pUIIaKpHIIONII(heHUITATaH T T LT T -
muHa (DAIIT) [13], obmryro apruHuH-
sctepasHyto akTuBHOCTh (OADA) mo ort-
HoteHuto kK BADD [14], akTUBHOCTH 371a-
CTa3bl M 3JIaCcTa30MOJO0HYI0 AKTUBHOCTb
0 CKOPOCTH TUAposim3a N-TpeTOyTOKCH-
KapOOHMWII-aJTAHUH-P-HUTPOPEHIIIOBOTO
sa¢upa (BOC-Ala-ONp) [15,16].

PE3Y/IbTATDbI

AHanM3 COCTOSTHUSI TTPOTEOIUTUYECKUX
CHCTEM KpPOBHU TOKa3all, YTO y OOJBbHBIX
2 rpynmbl yepe3 1 mecs nocine PIID ak-
tuBHOCTh AII® Ha 136,5% (p;<0,001)
BBIIIIE, & AKTUBHOCTH JICUKOIIUTAPHOMU HJ1a-
CTa3bl U WHTUOUTOpHAs aKTUBHOCTH ol-
NpoTerHa3Horo wuHruouropa Ha 29,0%
(p1<0,05) 1 41,2 % (p1<0,001) HiKe, co-
OTBETCTBYIOIIMX TOKazatenel B 1 rpyrmme
(puc. 1). [TpUHIMITHATEHO BAYKHO, YTO Yepe3
mecsi nociie PI1D y 6onbHbx 1 1 2 rpynn
HE OTMEeYeHO oTinunii B ypoBHe [ICA.

UYepes 6 mecsaues nocne PIID He otMe-
YaeTcsl OTIMYMM B aKTUBHOCTU U3y4aeMbIX
poTea3 U UX MHTUOMTOPOB, 32 UCKIIIOYe-
HueMm coxaepxkanusa IICA, kortopoe pe3ko
YBEJIMUMBACTCSl Y TAIMEHTOB 2 TPYIIIbI
(c 0,02 mo 4,4 ar/mn).

UYepes 12 mecsueB nocne PIID B chiBo-
POTKEe KpoBH OOJBHBIX ¢ BP akTHBHOCTH
AII®D Ha 291,7% (p1<0,001) BbIIIE, A aK-
tuBHOCTEL JID — Ha 60,7% HIXKe, yeM B

nIepBOH rpymme (puc. 2).
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Puc. 1. buoxumuueckue mapkepwl pazeumusi bP uepesz 1 u 6 mecayes nocne PI13
*-cmamucmuuecku docmosepuvie paznuuus mexicdy epynnamu 1 u 2 (p1<0,05).
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Puc. 2. Buoxumuueckue mapkepul pazsumust BP uepes 12 u 18 mecsyes nocre PIID
*-cmamucmuyecku 0ocmoseprule paziuyus mexcoy epynnamu 1 u 2 (p1<0,05).

IIpu pasButum bP uepes 12 mecsues
nocne PIID ormedaeTcs Takke CHUKEHUE
AHTUTIPOTEOJIUTUYECKOTO MTOTEHIIAIA KPO-
BU 32 CYET YMEHBILIECHUS] WHTUOUTOPHOM
aktuBHOCTh ol-ITN Ha 53,6% (p;<0,001)
[0 CPAaBHEHHUIO C TAaKOBbIM Y IALMEHTOB
1rpynmnsl Ha 3TOM K€ 3Tale HMCClenoBa-
HUSL.

Uepes 18 mecsuer nociie PIID He BhI-
SBJICHO OTJIMYMI B M3y4aeMbIX IOKa3aTe-

JIIX, 3a UCKJIoYeHHeM akTMBHOCTH AIID,
kotopass ipu BP nHa 342.2% (p;<0,001)

MpeBbIIIajia COOTBETCTBYIOIINE MOKa3aTe-
mu B 1 rpymme (puc.2).

OBCYXAOEHUE

AHanu3upys OCOOCHHOCTH HapyIICHUs
MIPOTEHHA3HO-UHTHOUTOPHOTO  OasiaHca
B KpoBU OouibHBIX mocsie PIID B pasHble
CPOKH TIOCJIe Omeparud HeoOXOJUMO OT-
METUTh, YTO MapKepOM DPa3BUTHUS OUOXH-
MHUYECKOTO PELUINBA SIBJISIETCS YBEIMYeE-
Hue aktuBHoctu AIID (puc. 3). Uepe3 1 u

12 MecsleB mocie omnepaiuu pa3BUTHE
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OMOXMMHYECKOTO peluanBa 3a00eBaHus,
KpoMme yBenudeHus: aktuBHocTH AllD, co-
MPOBOX/IACTCS CHIKEHHUEM aKTHBHOCTHU
JEWKOIMTAapHOW 3nacta3bl U ol-mporeu-
HA3HOTO MHTUOHUTOpA, YTO CBHUIIETEIHCTBY-
€T 0 (pa3HOCTH HapyILIEHUs NMPOTEUHA3HO-
MHTUOUTOPHOIO OajlaHca Ha pasHbIX ATa-
nax pa3sutusi bP (puc. 4).

cUCTEMaM KpOBH NPOTEOTUTUIECKUM
cucTeMaM, YJacTBYIOUIMM B METa0OJIU3Me
NENTUIHBIX PErYJISATOPOB MUTO- U AHTHO-
reHesa — anruorensuna Il u 6pagukuHuHA.
OcHoBHble (QyHKIMH aHruoteHzuHa Il u
OpaJMK1HUHA (BOCMIAJICHUE, aHTUOTEHE3 U
MUTpalvs) TaKKe CBSI3aHbI C MPOTPECCH-
poBaHueM paka [17]. BnepBble mokazaHo,

910 aHTuoTeH3uH II

Allo

OKa3bpIBa€T HCIIO-

250

200 T

150 +

100 +

mcxon, 1 6

CPEICTBEHHOE BO3-
JICICTBHE HA PaKo-
BbI€ KIJIETKH, CIIO-
COOCTBYS POCTY OITy-
XOJIM, 3a CUET BIIU-
SHUS Ha aJAre3ulo,
MUTpALUI0 U MOJ-
BMKHOCTh ~ KJIETOK,

YCKOpsIE ~ Tporpec-

CUPOBAHHC METa-

12
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Mecsiybi crazupoBanus [18].

== AM® 6e3 peunausa
—@— AN 6/x peuname

»==fl==+ [ICA 6e3 peunamea
s @ [ICAG/X peuvaue

* - 3HAYMMOCTb pa3nuumMm mexay rpynnamm (p<0.05)
** - 3HAUMMOCTb pasnuuui mexay rpynnamm (p<0.01)
*** - 3HAYMMOCTbL pasnuuuin mexay rpynnamu (p<0.001)

Puc. 3. Junamuxa axmuenocmu AII® u cooepocanus [ICA 6 kposu

B »Toli cBsi3M 3a-
CITy’KUBaeT 0c000T0
BHUMAaHHs OOHapy-
KEHHOE HaMH CHHU-
KEHUE aKTHBHOCTH

6 pasHuvle cpoxku nocie PI1D

CrocoOHOCTh K METAaCTa3upOBAHUIO U
WHBa3MH — OJHO W3 (yHIaMEHTAJIBHBIX
CBOWCTB 3JIOKAYECTBEHHBIX OMYyXOJeH. Ac-
COLIMUPOBAHHBIC C OMYXOJBIO TPOTEOIH-
TUYECKUE (PEPMECHTBI YUaCTBYIOT B paspy-
meHnn 0a3aabHOW MEeMOpaHbI U BHEKIIE-
TOYHOTO MAaTPUKCa, B HEOAHTHOTCHE-
3¢ [17]. Ocoboe BHHUMaHHE B IIOCIICIHES
BpeMsI

ITPUBJICUCHO K KaJUIMKPCHH-

KUHUHOBOM W PEHUH-aHTMOTEH3MHOBOMN

JIEMKOLIMTAPHOM dJ1a-
cTa3sl npu pasButun peuauausa PIDK,
YTO CBUJETEIBCTBYET 00 HCTOIICHUU €€
3armacoB (puc. 4). CyOcTpatoMm 3jacTasbl
KpOME 3JIaCTUHA SIBJISIFOTCS KoJutareHs! 111,
VI n VIII reseTnyeckux TUIIOB, UHTETPU-
HbI, ITPOTEOTTIMKAHbI, TUCTOHBI, OCHOBHOM
O€NoK MHENMHA, TEMOIJIOOMH U MHOYKECT-
BO OENKOB TUIa3Mbl KPOBH, B TOM YHCIIE
(bakTophl TeMOKOAryyIsIuu, GUOPHUHOIIN3A,

KAUIMKPENH-KUHUHOBOW CHCTEMBI U KOM-
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Mecsiubi

memenTa [19]. JlelikouurapHasa snacrasza
y4acTBYeT TaKKe B aKTHBAIIUM MaTpHUY-
HBIX npotenHas (MMP-2), katerncuna G,
MPOTENHA3bI-3, y4aCTBYIOIIMX B KJIETOY-
HOM MHBa3UM U MeTacTtasupoBanu [20].

BblBO/Abl

VBenuuenue aktuBHOoCcTH AIID Ha ¢o-
HE CHWXKCEHUS aHTUIPOTEOIIMTHYECKOTO
MoTEeHIMalIa KpoBU y 0011bHbIX Tiocie PITD
SIBIIICTCS. METa0OJIMYECKON OCHOBOM pa3-
BUTHUSI OMOXMMHUYECKOTO PEUUANBA U MO-

JKCT SABUTBCA MAPKEPOM CIro IIPOrpCCCHU.

YBemnuenne aktuBHOCTH AlID u ymeHs-
IIEHUE AaKTHUBHOCTU DA SBISIIOTCS IIpe-
JukTopamu pasButus bP yxe yepes 1 me-
cary mociie PIID, korma smeBamusa 1ICA
ellle He HACTyMHIa.

Takum oOpazom, ompeneneHue Kiro4de-
BbIX [IOKa3areiae peHUH-aHTHOTEH3UHO-
BOM, K&JUIMKPEUH-KUHUHOBOU CUCTEM KPO-
BU, MPOTEUHA3 JICHKOIIMTOB C IIEJILI0 MO-
HUTOpUHTa A(PGEKTUBHOCTH JICUCHHS U
MOMCKA TIPEIMKTOPOB PA3BUTUS PEIUANBA
PIDK nocne PIID mnpeacrasnsiercss mep-
CIIEKTUBHBIM.

o
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