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Pesiome

Lienb uccneposanma. OUEeHUTb YPOBHM MeTabomyeckux MapKepos Y 60NbHbIX pakom npeacTaTencHow xenesbl (PMK) B cpaBHeHUU
C NauMeHTamu, UmeroLLMMK A06pOKaYecTBEHHYIO TMNepnaasuio npeacTatenbHou xenesbl (4THK).

NauyueHTbl U meTogbl. B nccnegosaHue 6b11m BKAoYeHbl 108 nauueHToB. bonbluas 4acTb NaUMEHTOB MMena conyTcTaytowue 3abone-
BaHUA: Wwemunyeckan bonesHb cepaua, runepToHnyeckan 601e3Hb, NOYTHU Y TPETU NALMEHTOB — caxapHblit AMabeT 2-ro Tuna. MegmaHa
(Me) Bo3pacTta 67 (64—73), nHaekc maccobl Tena 25,9-34,7. B ocHOBHYtO rpynny BowAun 54 naymeHTa ¢ rmMcTonormyeckn sepuounumposaH-
HbiMm PTX, rpynny cpaBHeHus coctaBuan 54 naumeHTa ¢ ArMXK. Y Bcex nauMeHTOB onpeaensnca ypoBeHb OCHOBHbIX BUOXMMUYECKNX
nokasaresniei, CKopocTb KNybouKoBoW GpunbTpaLum, nokasaTenn AMNMAorpammel, obiero npocratcneumounyeckoro aHtureHa (MCA),
obLero TecTocTepoHa.

Pe3ynbratbl. Mpy cpaBHEHUM aHAMHECTUYECKUX U BUOXMMUYECKUX NOKa3aTesei aHanusMpyemble rpynmnbl CTaTUCTUHECKU 3HAYUMO He
pasnuyanucob. MNpu cpaBHeHUM rpynn No AMNUAHOMY CTaTyCy OKa3anocb, 4To B rpynne ¢ PMXK, B oTanyme ot rpynnbl nauneHTos ¢ AN,
CTaTUCTUYECKM A0CTOBEPHO OTMevasica 6osiee BbICOKMIA ypoBeHb obuiero xonectepuHa (5,13 (3,3-10,4) u 4,60 (2,5-6,3)) mmonb/n,
cooTBeTcTBeHHO, p = 0,023), AvnonpoTenaos HU3Kow naoTHocty (2,93 (0,8-5,9) 1 2,60 (0,9-4,2) mmonb/n, cooteeTcTBeHHo, p = 0,035),
Tpuranuepuaoes (2,10 (1,0-8,0) u 1,70 (0,5-7,3) Mmonb/n, cooTBeTcTBEHHO, p = 0,048). Mpu aucamnuaemmm 6bia BbisBAEH NOBbIWEHHbIN
puck passutua PIIK. Mpu KoppenaumoHHOM aHanm3e 0bHapyKeHa NpAMan ymepeHHas CBA3b MexAay YPoBHAMM obuero MCA 1 KOHLEeH-
Tpauwuei obuwero xonectepuHa (r=0,51).

3akntoueHue. B Hawem 1ccneoBaHMM BbISBAEHO, 4TO B rpynne ¢ PIK otTmevanca 6onee BbICOKUIA ypoBeHb 06LLLEro XonecTepuHa, mno-
NpoOTEN0B HU3KOW NJAOTHOCTU U TPUIIULEPUAOB B OT/IMYME OT rpynnbl NaumeHTos ¢ AT, Kpome Toro, B rpynne nauueHTos ¢ MK
aucannuaemma ssnsanacb GakTopom pucka pas3sutua PIMK, uto HeobXxoaMMO yunTbIBaTb NpU NPodUNAKTUKe U AnarHocTuKe PITK.
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Abstract

Purpose of the study. To evaluate the levels of metabolic markers in patients with prostate cancer (PCa) in comparison with patients
with benign prostatic hyperplasia (BPH).

Patients and methods. 108 patients were included in the study. The majority of patients had comorbidities: coronary heart disease,
hypertension, and almost one third of patients had type 2 diabetes mellitus. Median (Me) age was 67 (64—74), body mass index was
25.9-34.7. The main study group included 54 patients with histologically verified prostate cancer, the comparison group consisted of 54
patients with benign prostatic hyperplasia (BPH). The level of basic biochemical parameters, glomerular filtration rate, lipidogram, total
prostate-specific antigen (PSA), total testosterone was determined in all patients.

Results. When comparing anamnestic and biochemical parameters, the groups were not statistically significantly different. When com-
paring the groups by lipid status, it turned out that in the group with RPW, in contrast to the group of patients with BHP, statistically
significantly higher levels of total cholesterol (5.13 (3.3-10,4) and 4.60 (2.5-6.3)) mmol/L, respectively, p = 0.023), low—density lipoproteins
(2.93 (0.8-5.9) and 2.60 (0.9-4.2) mmol/L, respectively, p = 0.035), triglycerides (2.10 (1.0-8.0) and 1.70 (0.5-7.3) mmol/L, respectively,
p =0.048). In case of dyslipidemia, an increased risk of developing PCa was identified. Correlation analysis revealed a direct moderate
relationship between total PSA levels and total cholesterol concentration (r = 0.51).

Conclusion. Our study revealed that in the PCa group, there was a higher level of total cholesterol, low-density lipoproteins, and tri-
glycerides, in contrast to the group of patients with BPH. Additionally, in the group of patients with BPH, dyslipidemia was a risk factor

in the development of PCa, which should be taken into account in PCa prevention and diagnosis.
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AKTYAJIbHOCTb

MNAUUEHTbI U METO/ bl

Pak npeacratenbHol kenesbl (PM¥) ocTaetca Ham-
6onee pacnpocTpaHeHHbIM 3/10Ka4eCTBEHHbIM HOBO-
obpasoBaHMeM M1 BTOPOI NO YacToTe NPUYMHOMN CMEPTH
MYKUMH OT paka Bo Bcem mupe [1, 2]. AHAporeHsbl urpa-
IOT KNHOYEBYIO POJIb B PA3BUTUK, POCTE U NOAAEPNKAHUMU
bYHKLMOHNPOBAHMA KNETOK NpeacTaTeNbHOM Kenesbl.
O HaKo TaKKe U3BECTHO, YTO aHAPOreHbl aKTUBHO y4yacT-
BYIOT B KaHLeporeHese u nporpeccnposaHmm PIMXK [3-5].
AHgporeHHasa 3aBucMmocTb P 6bina Bnepsble npo-
AemMoHCcTpupoBaHa Yapnb3om XarrmHcom B 1941 r. [6].
[JaHHoe nccnegoBaHve NOATBEPANIO KUCTOPUYECKUI
MUb» 0 HEOBXOAMMOCTU aHAPOTEHHOM AEeNpPUBaLLUN
Ha NPOTAXEHUN AEeCATUNETUIN KaK O «30/10TOM CTaH-
JapTe» NevyeHnA pacnpocTpaHEeHHOro U meTtactaTmye-
ckoro PIMX [7].

YuuTbiBasa gaHHble B. Faubert n coaBT., npegnonara-
etca, 4To npu PN BKAovyaeTca psag 6uonornyeckmx
ocobeHHocTel, NPUOBpPETEHHDIX B XO4E MHOIO3TanHoro
pa3BUTUA OMyXOsel YeNOBEKA, OAHOW U3 KOTOPbIX ABNA-
eTcA «AeperyMpoBaHHan KAeTouHas sHepreTuka» [8].
Mpn 3TOM NPOUCXOAAT USMEHEHUA B TPAHCKPUNLUMK
reHoB U meTabonnyeckoe nepenporpammumpoBaHue,
4YTO NPUBOAUT K USMEHEHUAM B YCBOEHUUN NMUTATENbHBIX
BELLECTB, YBE/JIMYEHUIO NPON3BOACTBA IHEPTUN U U3-
MeHeHuto B Bbibope meTabonnyeckoro cyberpata ann
NoNyYeHUA IHEPrMK B OTAMYME OT meTabosmsma Hop-
ManbHbIX TKaHeln. CunTaeTca, YTo y nauneHTos ¢ PIMK
meTabonumyeckoe nepenporpaMmMmnpoBaHue, B CBOKO
ouyepesb, cnocobcTByeT Npoueccam BUOCUMHTE3A aHAPO-
reHOB W OrpPaHUYEHUID KaTaIMTUYECKUX MEXaHU3MOB.
KoHuenuusa metabonnyeckoro nepenporpammmpoBa-
HMA KaK NPU3HaKa paKa cornacyeTca C uaeemn o Tom,
YTO MyTaLMK, OTBETCTBEHHbIE 32 BOSHMKHOBEHME PaKa,
NO3BONAIOT KNETKaM B 3aPOXKAAOLLNXCA OMYXONAX NPU-
obpeTatb MeTabonnyeckne CBOMCTBA, KOTOPbIE NOAAep-
YKMBAIOT BbI)KMBAHUWE KNETOK, YKIOHEHWE OT UMMYHHOTO
Hag30pa M rMnepnaacTMyeckMim pocT. ITa KoHLenuma
XOpOLWO M3BECTHA AN1A KNACCUYECKUX OHKOTFeHHbIX
dakTopos (Takmx Kak MYC, KRAS n apyrue), Kotopble
0bnafatoT cnocobHOCTbIO perynMpoBaTb MeTabonnsm
KNETOYHO-aBTOHOMHbIM 06pa3oMm.

Takum obpasom, metabonmnsm npu PMXK npeacras-
naet coboit HOBYIO TEPANEBTUYECKYIO LeSib U MOXKET
NpeaNoXUTb HOBble BO3MOXHOCTU B NpoduaaKkTUKe
n anarHocTtuke PMX [9-12]. U xoTa psaa uccnenoBaHui
MOKa3ann BO3MOMKHYIO CBA3b MeX a4y MeTabonnyeckumm
HapyweHnamum n PMXK, aaHHble BeCbma OrpaHuyeHbl
W NPOTMBOPEYUBBI.

Lienb uccnepoBaHuA: OLEHUTb YPOBHU MeTabonunye-
CKMX MapKepoB y 60/bHbIX P B cpaBHEHUM C NaUMEH-
TamMu, UMeoLWMMN A0OPOKAYECTBEHHYIO TMNepnaasmio
npeacratenbHoi Kenesbl (AMMXK).
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B uccneposaHue 6binn BkAtoveHbl 108 nauneHToB
yponorunyeckoro npoouna. bonblias YyacTb NayMeHToB
MMmena conyTcTeyolme 3aboneBaHmA: nwemmyeckas
6onesHb cepala, rmnepToHMYeckan 6o0i1e3Hb, NOYTH
y TPETW NauMeHTOB — caxapHbli guabet 2-ro Tvna.
MepguaHa (Me) Bo3pacTta 67 (64—73), HAEKC Macchl
Tena 25,9-34,7. B ocHoBHylO rpynny sownn 54 naum-
€HTa c Bnepsble BbiABAeHHbIM P, noaTeepaeHHbIM
NONOXKUTENbHBIM pe3ynbTatam 6uoncuu. Mpynny cpas-
HEHWs COCTaBUAN MyXKUUHbI (54 yenoseka) c MK 6e3
noarsepxaeHHoro PMXK Ha ocHoBaHuK yposHA NCA< 4
HI/MA, OTpULATENbHbIX Pe3ynbTaToB NajbLEeBoi pek-
Ta/NbHOW Nafbnauumn, NOATBEPKAEHHBIX YN1bTPa3BYKO-
BbIM MccnegosaHnem (Y3U) npeactaTenbHoM Kenesbl
M OTCYTCTBMEM 3/I0KAYECTBEHHbIX HaXo40K Npu 6uo-
ncum NpeacTaTenbHOM Kenesbl. Mpy aHanM3e OCHOBHbIX
AHaMHeCTUYEeCKMX NoKasaTesiell CpaBHMBaemble rpynnbl
CTAaTUCTUYECKM 3HAYMMO He pasanyanuch. Bce maumeHTsl
NpoxoAnnun neveHune Ha 6asax NONMKAMHMKKN Ne 1 TBY3
«Ky36accKMit KIMHUYECKUIA OHKONIOTUYECKUIA guchaHcep
um. M. C. PannonopTta» un otaeneHua yponormm FAy3
«Ky3bacckan KanHuyeckan 60bHMLLA CKOPON MegnUMH-
cKoW nomolum nm. M. A. MoaropbyHcKoro».

BbinonHeHHble B pamKax paboTbl obcnesoBaHums
C y4yacTMem MNauMeHTOB COOTBETCTBOBAJIN 3TUHECKUM
CTaHZapTam 6MO3TMYECKOro KOMUTETA, Pa3paboTaHHbIM
B COOTBETCTBMM C XeNbCUHKCKOM AeKnapaumei Bcemup-
HOM MeAMUMHCKON accoumaumnmn «3TMYeckne NpuHUMNbI
npoBefeHna MegULUHCKMX UCCef0BaHNUM C y4acTu-
eM YeNoBeKa B KayecTBe cybbeKkTa» ¢ nomnpaBKkamu oT
2013 roga. MpoTOKON HACTOALLEro UccnenoBaHMA 6bin
0406peH NoKanbHbIM 3TUYECKUM KomuTeTom FTAY3 «KKB
CMIM um. M. A. MoaropbyHcKoro».

Kputepmamm BKAOYEHMA NALMEHTOB B UCCNEL0BaHNe
ABNANNCD NOATBEPKAEHME HANMNUUA BbILLEONUCAHHBIX
3abonesaHuii, Bo3pacT cTapwe 40 net u nognvcaHHoe
[06poBO/IbHOE cornacve Ha NpoBeAeHne uccienosa-
HWA. MeamaHa Bo3pacTa B 0b6enx rpynnax coctasmna
67 net (64-73).

Y KaKA0ro y4acTHMKa UccnefoBaHnaA 6bian B3ATbl 06-
pa3ubl CbIBOPOTKM M Na3Mbl HAaTOLLAK A1A OLLEHKM KOH-
LeHTpauum obLero npocratcneyndnyeckoro aHTUreHa
(MCA), obuiero xonecrepuHa, IMNONPOTENHOB BbICOKOM
naoTtHocTtu (JINBM), "MNONPOTEUHOB HU3KOW NAOTHOCTH
(NMNHN), Tpurnuuepunaos (T), a TakKe KOHUEHTpaLMn
B CbIBOPOTKE KPOBU Ka/INA N HAaTPUA, MOYEBMHbI U Kpea-
TWUHWHA, INIOKO3bI, acnapTaTammHoTpaHchepassl (AcT),
anaHMHamuHoTpaHcdepasbl (AnT), obuero bunumpy-
61Ha 1 06LLero TecTocTepoHa. B noyeyHblli romeocTas
BK/IlOYEHA CKOPOCTb KNyboukoBoi ¢punbtpaumm (CKP),
paccunTaHHana ypasHeHuem Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI).
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CTatnctTnyeckan o6paboTKa pe3ynsbTaToB BbIMNOHEHA
B nporpamme GraphPad Prism 8 (GraphPad Software,
CLUA). inA cpaBHEHWUA KAYECTBEHHbIX MPMU3HAKOB MEXK Ay
ABYMA rpynnamu BbINOJIHEH pacyeT KpUTepuaA cornacma
MupcoHa ¢ nonpasKoli MeTca Ha HenpepblBHOCTb. Mex-
rpynnoBoe cpaBHEHME NPOBEAEHO C UCMO/Ib30BAHUEM
U-Kputepua MaHHa-YUTHU, KOPPenAaLMOHHbIN aHanus3
(npu nomowm KoadpdurumneHTa paHroBon Koppenaumm
CnupmeHa (r)). OTHoweHue waHcos (OLWW) n nx pose-
puTenbHble nHTepBanbl (AN) paccumTtaHbl B nporpamme
EpilnfoTM Bepcumn 7.2. Paznuuma cuntanm ctatuctnye-
CKM 3HAYMMbIMM MPU BEPOATHOCTM OTBEPTHYTb HY/IEBYIO
runotesy meHble 5 %.

PE3Y/IbTATbl UCCNNEAOBAHUA

Y nauuneHToB ¢ PM} oTmevyanncb 6onee BbicOKUe
nokasaTenn MNCA 1 TecTocTepoHa, 4To 0bycnoBaeHo
Ha/IMYMem OCHOBHOTO 3ab0s1eBaHMA. AHAMHECTUYECKM-
nabopaTtopHasn XxapaKTePUCTMKA NALMEHTOB CPaBHUBAE-
MbIX Fpynn npeacraefieHa 8 Tabaunue 1.

B rpynne 6onbHbix PN npeobnaganv naumeHTsbl
C TpeTbel cTagmenn onyxonesoro npouecca —42,6 %

(n =23), BTOpan ctaaua Habaoganace B 31,5 % (n = 17),
nepsas ctaams B 16,7 % (n = 9). HanmeHbLumni1 yaenbHbIN
BEC NPUXOAMUJICA HA YETBEPTYIO CTASMIO OMYyXONEBOTO
npouecca—9,26 % (n = 5).

Mpwn cpaBHEHUU KOHLEHTPALUMUI NoKasaTenen UoH-
HOro obmeHa pasnnuumii mexay rpynnamu He oTmevda-
nochb (Tabn. 2).

YPOBHW MOYEBUHDI, KpeaTUHMHA 1 Nokasatens CKP
B CpaBHMBAEMbIX rpynnax He pasnndyanucb (Tabn. 3).
AHaNM3 KOpPPensiLMOHHOM MaTPULLbl NOKA3an Hannuune
06paTHOM KOPPENALMOHHON CBA3M MEKAY CKOPOCTbIO
Kny6ouKkoBoOM GMAbLTPaALMM M NOKa3aTENAMM MOYEYHOTO
romeocTasa: BblpaxkeHHas ans HaTpwua (r=-0,62), cunb-
Has ana mo4yeBuHbl (r =—0,83) M o4YeHb cUbHaA Ans
KpeaTuHMHa cbiBOpOTKYM (r =—0,94) (puc. 1).

MeyeHoYHble hepMeHTbI, 06Kt BUANPYOUH 1 ypoB-
HW caxapa B KPOBWM NALMEHTOB CPAaBHMBAEMbIX rpynn
TaK¥Ke He pasnnyanuce (Tabn. 4).

Ob6HapyrKeHa CUIbHAA KOPPENALMOHHAA CBA3b MeXAY
nokasatensimu anaHMHaMuHoTpaHcdepassbl 1 obuiero
6unupybuHa (r = 0,79) (puc. 1).

Mpv cpaBHEHUU rpynNn MO AMNUAHOMY CTATyCy OKasa-
noco, yto B rpynne ¢ PMX cTraTucTnyeckn goctoBepHo

Tabnuua 1. AHAMHeCTMYECKU-1abopaTopHas XapaKTepUCTUKA NaLUEHTOB CPaBHMBAEMbIX rpynn
Table 1. Anamnestic and laboratory characteristics of patients in the compared groups

MaumeHTbl ¢ P / MauneHTbl ¢ AT /

CpaHueaemblii napametp / Compared parameter Patients with PCa, n = 54 Patients with BPH, n = 54 P

Bospacrt, net / Age, years 67 (64-73) 67 (64-73) 0,999
MHaekc maccel Tena, kr/m? / Body mass index, kg/m? 26,42 (20,99-34,72) 25,73 (21,31-31,89) 0,490
I'MnepToHnyeckasa 6onesHb / Hypertonic disease, n (%) 34 (63) 43 (79) 0,088
Mwemmnueckan 6onesHb cepaua / Cardiac ischemia, n (%) 30 (56) 30 (56) 0,846
CaxapHblii anabert 2-ro Tuna / Type 2 diabetes, n (%) 17 (31) 10 (19) 0,182
MCA o6wwmit, Hr/mn / PSA total, ng/ml 13,45 (0,5-55,0) 2,50 (0,44-12,1) 0,002
TectoctepoH o6wuit, HMonb/n / Testosterone total, nmol/L 23,20 (1,6-50,1) 16,60 (2,4-34,3) 0,002
OueHKa onyxonu no wkane Muncora / Gleason tumor score 5,91 (1-9) - -

Ta6sunua 2. CpaBHUTENbHAA XapaKTEPUCTUKA KOHLLEHTPALUIA KaiuA U HAaTPUA Y NALMEHTOB YPOAOrMYeckoro npoduns

B 3aBUCUMOCTM OT Hannuma PMK

Table 2. Comparative characteristics of potassium and sodium concentrations in urological patients depending on the presence

of prostate cancer (PCa)

MokasaTtesnb / Index

Patients with PCa, n = 54

MaumeHTbl ¢ PMXK / MauuenTbl ¢ AN /

Patients with BPH, n = 54 P

Kanuit, mmonb/n / Potassium, mmol/L

4,40 (3,6-4,6) 4,45(2,8-7,1) 0,767

Hatpuit, mmons/n / Sodium, mmol/L

142,00 (136-156) 142,00 (136-155) 0,416
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Tabnuua 3. CpaBHUTENbHAA XapaKTePUCTMKa NOKa3aTenen NoYeyHOro romeocTtasa y naumMeHToB ypoaoruieckoro npodpunsa s
3aBMCUMOCTM OT Hanuuma PIMXK
Table 3. Comparative characteristics of renal homeostasis in urologic patients depending on the presence of prostate cancer (PCa)

MaumeHTbl ¢ PMXK / MaumeHTbl ¢ AN /
Masizsarions | L Patients with PCa, n =54  Patients with BPH, n = 54 P
MouesuHa, mmonb/n / Urea, mmol/L 6,85 (2,1-31,5) 5,70 (2,1-18,3) 0,671
KpeaTuHuH, mmonb/n / Creatinine, mmol/L 97,35 (67,0-193,0) 94,50 (75-142,3) 0,310
4 2
CropocTb Kny6oukosoi dunbtpaummn, Ma/mun/1,73 m? / 68,35 (30,2-95,8) 70,20 (42,9-92,1) 0,884

Glomerular filtration rate, ml/min/L, 1/73 m?

Ta6auua 4. CpaBHUTENIbHAA XapaKTEPUCTMKA NOKa3aTeneil mMeTabosMueckoro romeocrasa y naLMeHToOB ypoioruueckoro npopuns
B 3aBMCUMOCTM OT Hanuumna PIMK
Table 4. Comparative characteristics of metabolic homeostasis in urologic patients depending on the presence of prostate cancer (PCa)

TeLEEEENLs |/ Tel3 pat?eanﬂ?vﬂﬁ' ;gar,lf! 54 PaEZErse;iTtbr: Tsﬂ&n;}( =/54 p
[noko3a (HaTowak), mmonb/n / Glucose (fasting), mmol/L 6,85 (2,0-9,7) 5,70 (2,5-9,3) 0,163
06wmit 6unnpybuH, mmonb/n / Total bilirubin, mmol/L 18,30 (9,4-41,1) 17,10 (8,7-30,4) 0,824
Acnaprat-amurotparcdepasa, Ell/n / 97,35 (10,2-73,5) 94,50 (10,3-45,7) 0,808
Aspartate aminotransferase, U/L

AflaHnH-amuHoTpaKcdepasa, EA/n / 68,35 (12,0-72,2) 70,20 (12,3-55,0) 0,844

Alanine aminotransferase, U/L

Tabnauua 5. CpaBHUTENbHAA XapaKTEPUCTMKA NOKa3aTeei IMNUAHOTO CTaTyca y NaLMEHTOB YPOIOrMYECKOro Npoduisa B 3aBUCMMOCTU
oT Hannuusa PMX
Table 5. Comparative characteristics of lipid status indicators in urologic patients depending on the presence of prostate cancer (PCa)

MauueHTbl ¢ PMX / NaymeHTsbl ¢ AMMK /

Mokasatent / Index Patients with PCa, n=54  Patients with BPH, n =54 P
06wuit xonectepuH, mmonb/n / Total cholesterol, mmol/I 5,13 (3,3-10,4) 4,60 (2,5-6,3) 0,023
ﬂVII'IOI'IpO'I"eVII-'|bI HU3KOM NNOTHOCTH, mmons/n / 2,93 (0,8-5,9) 2,60 (0,9-4,2) 0,035
Low-density lipoproteins, mmol/L

}'I!AnonpOT_eMH_bl BbICOKOW NJIOTHOCTH, mmons/n / 1,20 (0,4-2,3) 1,30 (0,5-2,3) 0,237
High-density lipoproteins, mmol/L

Tpuranuepugpbl, mmons/n / Triacylglycerols, mmol/L 2,10 (1,0-8,0) 1,70 (0,5-7,3) 0,048

Tabaunua 6. OTHOWeHMe WaHCOoB pa3BuTnA PIMK y naymeHTOB yposornyeckoro npoduas B 3aBUCMMOCTH OT IMNUAHOTO CTaTyca
Table 6. Odds ratios for developing prostate cancer in urologic patients depending on lipid status

[oBepuUTtenbHbIn YpoBeHb
nHTepsan, 95 % / 3HauMmocTu, p /
Confidence interval, 95 %  Significance level, p

MapameTpbl meTabonunyeckoro romeocrasa / OTHOLWeHMe WaHCcoB /
Metabolic homeostasis parameters Odds ratio

06Kt xonectepuH, mmonb/n /

Total cholesterol, mmol/L 2,30 1,15-7,56 0,023
ﬂmnonpOT_em-]u HU3KOW NNOTHOCTH, mmonb/n / 3,96 1,10-331 0,035
Low-density lipoproteins, mmol/L
ﬂ?iI'IOI'IpOT'EVIH'bI BbICOKOIA NJIOTHOCTH, mmonb/n / 2,50 0,64-11,79 0,237
High-density lipoproteins, mmol/L
Tpurnnuepuapl, mmons/n / Triacylglycerols, mmol/L 2,71 1,01-7,63 0,048
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oTMeyvasncs 6osiee BbICOKMIN ypoBeHb 0bLLero xone-
ctepuHa, JINHM n TI B oTAKMYMe OT rpynnbl NALUEHTOB
c AN (tabn. 5).

Mpu gucannuaemmm 6bin BbiABAEH NOBbIWEHHbIN
puck passutma PIMXK. Puck passutuna PIMXK npu Hannumm
ANCAUNUAEMWN NO OTHOLWEHWUIO K InLam H6e3 TakoBoM
6b11 noyTK B 3 pasa Bbile (Tabn. 6).

O6Hapy:KeHa NpAMasn BbipaXKeHHas KoppenAaunoHHas
CBA3b MEXAY KOHLEHTPAUMAMKU 0B6LLLEero xonectepuHa
M JINHMN, a takke Tl r=0,62 n r = 0,55 cooTBeTCTBEHHO
(punc. 1).

Mpu KoppenaLMoOHHOM aHann3e obHapyKeHa NpsmMmasn
YMepeHHan CBA3b Mexay YpoBHAMM obuiero MCA 1 KoH-
LueHTpaumuei obuiero xonectepuHa—r = 0,51 (pUcyHok).
Bbin npon3BeseH pacyeT paHrosow Koppenaummn Cnup-
MeHa A7 OLEHKWN CUNbI CBA3U MeXKAY 0bWwmum TecTo-
CTEPOHOM U CTaZiMel onyxonesoro npouecca. Monyyex-
HbI pe3ynbTaT CBUAETENLCTBYET O HAaZIMUYUU NPAMOM
YMEPEHHOW CBA3N MeXAY 3TUMW MOoKasaTeNnaMm, 4To
noATBEpP)KAAeT BANAHWE TOPMOHaNbHOTO Npoduna Ha
KaHueporeHes npeacraTenbHoM Kenesbl: r = 0,56, 95 %
au [0,33-0,72].

OBCYMAEHUE

PacTyuias pacnpocTpaHeHHOCTb OXKMpeHus, Anaberta,
cepaeyYHo-cocyancTbix 3abonesaruii u PN cpean Hace-
/IeHUNA co34aeT OrPOMHbIE COLMaNbHO-3KOHOMUYECKNe
npobnembl. Bce 6onbliue AaHHbIX YKa3biBaeT Ha nepe-
KpbiBatolmeca 6uonornyeckme Gpaktopbl pUcka paka
N meTabonnyeckux HapyweHui [13, 14]. BbisBneHue

061WMx paKTOPOB pUCKA U, TOYEK BUONOTUYECKOTO BME-
LIaTeNIbCTBa MOMOXKET PeWwnTb 3Ty Npobaemy Hanbonee
3dpPeKkTMBHbIM 0bpasom.

B Hawem nccnegoBaHUM Npu CPAaBHEHUWN KOHLLEH-
TpauMi Nokasatenei MOHHOro obMeHa U TaKMX MOKa-
3aTenien, Kak MoYeBMHA, KpeaTuHUH n CKP, AcT, AnT,
0bwuit GUNNpYbUH, YpoBEHb INHOKO3bl KPOBM HATOLLAK,
pa3nuymMin mexay rpynnamm He 0OTMeYasnoch.

B TO e BpemA Npu cpaBHEHUN Tpynn No AMNUAHOMY
CTaTycy OKa3asochb, 4to B rpynne ¢ PMX ctatuctnyecku
[0CTOBEPHO OTMeYanca bonee BbICOKMI ypoBEHb 0bLLe-
ro xonectrepuHa, JINMHM n TI B oTAn4mne ot rpynnbl Naum-
eHToB ¢ AIMXK. Kpome Toro, 8 rpynne naupenTos ¢ AMXK
OMCAMNUAEMNA BHEC1A 3HAYMMbII BKNAZ, B MOBbILLEHUU
WwaHcos. passutna PIMNK. MNMpu KoppenaumMoHHOM aHanmse
BbIABM/IACb NPAMaA yMepeHHaa KoppenaunoHHasa cBasb
MexKay ypoBHAmM obuiero MCA 1 KoHUueHTpaunen ob-
Lero xonectepuHa. MonyyeHHble JaHHbIE COrnacyTca
C pagom uccnegosaHuit [15, 16].

Kak nsBecTtHo, Knetku PMK MmeoT M3MEHEHHbIN
MeTaboMYEeCKMI1 FOMeOoCTaTUYECKUIA KOHTPO/Ib U NOBbI-
LWEHHbI BMOCKMHTES SHAOTEHHOIO X0N1IeCTEPUHA C HaKonM-
NeHVeMm B ONyXoNeBbIX KNeTKax [17]. XonectepuH urpaet
KNOYEBYIO POJib B NMPOrpeccupoBaHnM MmeTacTaTuye-
CKOM OMNyX0Nn, AeACTBYA KaK MegmaTop B KNeTOYHOM
nponudepaumm, BOCNaneHnn u ctepomaoreHese [18].
ANMAeMMonornyeckme u AOKNIMHUYECKNE NCCAef0BaHNA
npeanonaratoT, YTO NOBbILLEHHbI YPOBEHb X0/1ecTepUHa
B CbIBOPOTKE MOXKET UrPaTb POJib B NPOrpeccupoBaHnm
PMX 3a cyeT yBennyeHma npogyKLMnM aHAPOreHoBs
KNeTKkamm Oonyxoau v akTUBaLMKW peLenTopoB aHApO-

. 1.000
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PucyHok 1. Tensiosas KapTa Ko3bGUUMEHTOB PaHrOBOM KOPPENALMOHHOW MaTpuLbl no CivpmeHy napameTpoB romMmeocTasa y naumeHTos

yponoruyeckoro npoduns.

Figure 1. Heatmap of Spearman rank correlation matrix coefficients of homeostasis parameters in urologic patients.
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reHos [19, 20]. B pe3ynbTate Xo/iecTepuH aencTeyeT
KaK npesLecTBEHHUK BHYTPUOMYX01eBOro 6MOCUHTE3A
aHgporeHoB [21]. Onyxonn B rMnepxosiecTepuHeMu-
YeCKOW cpeae TaKKe AeMOHCTPUPYIOT bosee HU3KKe
YPOBHM anonTo3a, NOBbILWEHHY aKTUBALMIO KMHa3bI
Akt, cBA3aHHyt0 c arpeccMBHbIM PN 1 NoBbllLEHHOM
BacKynapusaumnen TkaHemn [22].

JoKknnHmn4eckune nccnefoBaHMA Ha *KUBOTHbIX l&@MOH-
CTPUPYIOT, YTO rMnepxonecTtepmHemus b6bina cBszaHa
M C NoBbIWEHHbIM puckom P n nporpeccmposaHm-
emM meTacTasmpoBaHus [23]. Kpome Toro, npu KOCTHbIX
MeTacTtasax PMXK 6bin BbifABAEH NOBbILLEHHbIN YPOBEHD
XonecTepmHa Hapaay C NOBbILWEHHOMW 3Kcnpeccunen dep-

MEHTOB, Y4aCTBYIOLLNX B CTepongoreHese. 3T AaHHble
V¥Ke HalWn NpUMeHeHne B NPOPUNAKTUKE U eHeHUN
PM* npu nomoLim cTaTUHOB B BbICOKUX A03ax [24].

3AK/TIOMEHUE

B Hawem uccnenoBaHUK BbIABAEHO, YTO B rpynne
¢ PIMX oTmeyancsa 6onee BbICOKMI1 ypoBEHb 06LLErO X0Ne-
CTEpPUHA, IMNONPOTENOB HU3KOW NNOTHOCTU U TPUIMLE-
p1AaoB B OTAN4YMe OT rpynnbl nauneHTos ¢ MK, Kpome
TOro, B rpynne naumentos ¢ MK gucamnnaemua asna-
nacb GpakTopom pucKa passutus PIMXK, uto Heobxoanmo
YUYMTbIBATb NPU NPOGMNAKTUKE U AnarHoctuke PITAK.

Cn1COK UCTOYHUKOB

2020 Apr

1. Hryniewicz-Jankowska A, Augoff K, Sikorski AF. The role of cholesterol and cholesterol-driven membrane raft domains in prostate
cancer. Exp Biol Med (Maywood). 2019 Oct;244(13):1053-1061. https://doi.org/10.1177/1535370219870771

2. KanpuH A. 4., Anekcees b. fl., MaTtsees B. b., Mywkapb 4. 0., fTosopos A. B., lopbaHb H. A., u gp. Pak npeacTaTenbHom *Kenesbl.
KnnHuyeckune pekomeHgaummn. CospemeHHas oHkonorusa. 2021;23(2):211-247. https://doi.org/10.26442/18151434.2021.2.200959

3. Toivanen R, Shen MM. Prostate organogenesis: tissue induction, hormonal regulation and cell type specification. Development.
2017 Apr 15;144(8):1382-1398. https://doi.org/10.1242/dev.148270

4. LWatbinko T. B., Nonkos B. M., Kopones A. K., DomkuH P. H., Kpbiniosa O. B. Ponb peuenTopoB K aHAPOreHam B natoreHese paka
npeacTaTenbHom Kenesbl. MOBOMKCKMI OHKONOTMYECKUIA BECTHUK. 2018;2:18-23.

5. Psbos B. M., BockpeceHckuit M. A., Monos b. B. Ponb onyxonesoro cynpeccopa RB B pa3BuUTUM NOKaNM30BAHHOIO W KacTpaLum-
OHHO-PE3UCTEHTHOrO Paka nNpeacTaTenbHOM Xenesbl. Llutonoruns. 2022;64(3):208-215.

6. Huggins C, Hodges CV. Studies on prostatic cancer: |. The effect of castration, of estrogen and of androgen injection on serum
phosphatases in metastatic carcinoma of the prostate. 1941. J Urol. 2002 Jul;168(1):9-12.
https://doi.org/10.1016/s0022-5347(05)64820-3

7. Krakowsky Y, Morgentaler A. Risk of Testosterone Flare in the Era of the Saturation Model: One More Historical Myth. Eur Urol
Focus. 2019 Jan;5(1):81-89. https://doi.org/10.1016/j.euf.2017.06.008

8. Faubert B, Solmonson A, DeBerardinis RJ. Metabolic reprogramming and cancer progression. Science.
10;368(6487):eaaw5473. https://doi.org/10.1126/science.aaw5473

9. Sidaway P. Prostate cancer: Targeting lipid metabolism. Nat Rev Urol. 2017 Apr;14(4):196. https://doi.org/10.1038/nrurol.2017.28

10. Itkonen HM, Brown M, Urbanucci A, Tredwell G, Ho Lau C, Barfeld S, et al. Lipid degradation promotes prostate cancer cell sur-
vival. Oncotarget. 2017 Jun 13;8(24):38264—38275. https://doi.org/10.18632/oncotarget.16123

11. Newkos M. H., Mewkosa . M., PeweTos N. B. MeTabonnyeckme nsmeHeHMa y NaLMEHTOB C PaKOM NpeacTaTeNIbHOM Kenesbl Npu
aHAporeH-genpueBaLMoHHoM Tepanuu. CaxapHbiid anabet. 2020;23(2):192-200. https://doi.org/10.14341/dm10343

12. Ocapuyk M. A., Bacunbesa W. H., Kosnos B. B., MutpoxnHa O. 1. MeTabonnYecKMiA CUHAPOM KaK paKTop puUCKa OHKoreHesa.
MpodunakTnueckasa meguumnna. 2023;26(1):70-79. https://doi.org/10.17116/profmed20232601170

13. Sun L, Parikh RB, Hubbard RA, Cashy J, Takvorian SU, Vaughn DJ, Robinson KW, Narayan V, Ky B. Assessment and Management of
Cardiovascular Risk Factors Among US Veterans With Prostate Cancer. JAMA Netw Open. 2021 Feb 1;4(2):e210070.
https://doi.org/10.1001/jamanetworkopen.2021.0070

14. CmupHos A. B., BpycuHa E. B., Marapuan tO. A,, Topgeesa /1. A. Inngemmnonormyeckumii aHanms GakTopoB PMCKa Pa3BMTMA paKa
npeacratesibHOM *enesbl. MpodunakTnyeckas meguunta. 2022;25(8):75 82. https://doi.org/10.17116/profmed20222508175

15. Choi SYC, Ribeiro CF, Wang Y, Loda M, Plymate SR, Uo T. Druggable Metabolic Vulnerabilities Are Exposed and Masked during Pro-
gression to Castration Resistant Prostate Cancer. Biomolecules. 2022 Oct 28;12(11):1590. https://doi.org/10.3390/biom12111590

16. Lin C, Salzillo TC, Bader DA, Wilkenfeld SR, Awad D, Pulliam TL, et al. Prostate Cancer Energetics and Biosynthesis. Adv Exp Med
Biol. 2019;1210:185-237. https://doi.org/10.1007/978-3-030-32656-2_10

17. Pelton K, Freeman MR, Solomon KR. Cholesterol and prostate cancer. Curr Opin Pharmacol. 2012 Dec;12(6):751-759.
https://doi.org/10.1016/j.coph.2012.07.006

18. Galbraith L, Leung HY, Ahmad I. Lipid pathway deregulation in advanced prostate cancer. Pharmacol Res. 2018 May;131:177-184.

88

https://doi.org/10.1016/j.phrs.2018.02.022



19.

20.

21.

22.

23.

24,

10.

11.

12.

13.

14.

15.

16.

17.

Wccnenosanus u npaktuka B Mepuume. 2023. T. 10, N2 4. C. 82-91
Momewrw E. B., Cmuptos A. B., Monos C. B., Opnos W. H., bparus-Manbues A. 1. / MetaBonuyeckuit npodunb y NaumMeHToB c pakoM NpefcTaTenHoi enessl

Allott EH, Masko EM, Freedland SJ. Obesity and prostate cancer: weighing the evidence. Eur Urol. 2013 May;63(5):800-809.
https://doi.org/10.1016/j.eururo.2012.11.013

Di Francesco S, Robuffo I, Caruso M, Giambuzzi G, Ferri D, Militello A, Toniato E. Metabolic Alterations, Aggressive Hormone-Naive
Prostate Cancer and Cardiovascular Disease: A Complex Relationship. Medicina (Kaunas). 2019 Mar 7;55(3):62.
https://doi.org/10.3390/medicina55030062

Todenhofer T, Hennenlotter J, Kiihs U, Gerber V, Gakis G, Vogel U, et al. Altered expression of farnesyl pyrophosphate synthase
in prostate cancer: evidence for a role of the mevalonate pathway in disease progression? World J Urol. 2013 Apr;31(2):345-350.
https://doi.org/10.1007/s00345-012-0844-y

Llaverias G, Danilo C, Wang Y, Witkiewicz AK, Daumer K, Lisanti MP, Frank PG. A Western-type diet accelerates tumor progression
in an autochthonous mouse model of prostate cancer. Am J Pathol. 2010 Dec;177(6):3180-91.
https://doi.org/10.2353/ajpath.2010.100568 Erratum in: Am J Pathol. 2011 Mar;178(3):1406.

Locke JA, Guns ES, Lehman ML, Ettinger S, Zoubeidi A, Lubik A, et al. Arachidonic acid activation of intratumoral steroid synthesis
during prostate cancer progression to castration resistance. Prostate. 2010 Feb 15;70(3):239-251.
https://doi.org/10.1002/pros.21057

Wang K, Gerke TA, Chen X, Prosperi M. Association of statin use with risk of Gleason score-specific prostate cancer: A hospi-
tal-based cohort study. Cancer Med. 2019 Dec;8(17):7399-7407. https://doi.org/10.1002/cam4.2500

References

Hryniewicz-Jankowska A, Augoff K, Sikorski AF. The role of cholesterol and cholesterol-driven membrane raft domains in prostate
cancer. Exp Biol Med (Maywood). 2019 Oct;244(13):1053-1061. https://doi.org/10.1177/1535370219870771

Kaprin AD, Alekseev Bla, Matveev VB, Pushkar’ Dlu, Govorov AV, Gorban’ NA, et al. Prostate cancer. Clinical recommendations.
Journal of Modern Oncology. 2021;23(2):211-247. (In Russ.). https://doi.org/10.26442/18151434.2021.2.200959

Toivanen R, Shen MM. Prostate organogenesis: tissue induction, hormonal regulation and cell type specification. Development.
2017 Apr 15;144(8):1382-1398. https://doi.org/10.1242/dev.148270

Shatylko TV, Popkov VM, Korolev AYu, Fomkin RN, Krylova OV. Role of androgen receptors in pathogenesis of prostate cancer.
Oncology Bulletin of the Volga region. 2018;2:18-23. (In Russ.).

Ryabova VM, Voskresenskiy MA, Popova BV. Role of the Tumor Suppressor RB in Development of Localized and Castration-Resis-
tant Prostate Cancer. Cell and Tissue Biology. 2022;64(3):208-215. (In Russ.).

Huggins C, Hodges CV. Studies on prostatic cancer: |. The effect of castration, of estrogen and of androgen injection on serum
phosphatases in metastatic carcinoma of the prostate. 1941. J Urol. 2002 Jul;168(1):9-12.
https://doi.org/10.1016/s0022-5347(05)64820-3

Krakowsky Y, Morgentaler A. Risk of Testosterone Flare in the Era of the Saturation Model: One More Historical Myth. Eur Urol
Focus. 2019 Jan;5(1):81-89. https://doi.org/10.1016/j.euf.2017.06.008

Faubert B, Solmonson A, DeBerardinis RJ. Metabolic reprogramming and cancer progression. Science. 2020 Apr
10;368(6487):eaaw5473. https://doi.org/10.1126/science.aaw5473

Sidaway P. Prostate cancer: Targeting lipid metabolism. Nat Rev Urol. 2017 Apr;14(4):196. https://doi.org/10.1038/nrurol.2017.28
Itkonen HM, Brown M, Urbanucci A, Tredwell G, Ho Lau C, Barfeld S, et al. Lipid degradation promotes prostate cancer cell sur-
vival. Oncotarget. 2017 Jun 13;8(24):38264-38275. https://doi.org/10.18632/oncotarget.16123

Peshkov MN, Peshkova GP, Reshetov IV. Metabolic changes in patients with prostate cancer with androgen deprivation therapy.
Diabetes Mellitus. 2020;23(2):192-200. (In Russ.). https://doi.org/10.14341/dm10343

Osadchuk MA, Vasilieva IN, Kozlov VV, Mitrokhina Ol. Metabolic syndrome as a risk factor for oncogenesis. Russian Journal of
Preventive Medicine and Public Health. 2023;26(1):70-79. (In Russ.). https://doi.org/10.17116/profmed20232601170

Sun L, Parikh RB, Hubbard RA, Cashy J, Takvorian SU, Vaughn DJ, Robinson KW, Narayan V, Ky B. Assessment and Management of
Cardiovascular Risk Factors Among US Veterans With Prostate Cancer. JAMA Netw Open. 2021 Feb 1;4(2):e210070.
https://doi.org/10.1001/jamanetworkopen.2021.0070

Smirnov AV, Brusina EB, Magaryll YuA, Gordeeva LA. Epidemiological analysis of prostate cancer risk factors. Russian Journal of
Preventive Medicine and Public Health. 2022;25(8):75 82. (In Russ.). https://doi.org/10.17116/profmed20222508175

Choi SYC, Ribeiro CF, Wang Y, Loda M, Plymate SR, Uo T. Druggable Metabolic Vulnerabilities Are Exposed and Masked during Pro-
gression to Castration Resistant Prostate Cancer. Biomolecules. 2022 Oct 28;12(11):1590. https://doi.org/10.3390/biom12111590
Lin C, Salzillo TC, Bader DA, Wilkenfeld SR, Awad D, Pulliam TL, et al. Prostate Cancer Energetics and Biosynthesis. Adv Exp Med
Biol. 2019;1210:185-237. https://doi.org/10.1007/978-3-030-32656-2_10

Pelton K, Freeman MR, Solomon KR. Cholesterol and prostate cancer. Curr Opin Pharmacol. 2012 Dec;12(6):751-759.
https://doi.org/10.1016/j.coph.2012.07.006

89



Research'n Practical Medicine Journal. 2023. Vol. 10, No. 4. P. 82-91

Pomeshkin E. V., Smimov A. V., Popov S. V., Orlov I. N., Bragin-Maltsev A. .= / Metabolic profile in patients with prostate cancer

18. Galbraith L, Leung HY, Ahmad I. Lipid pathway deregulation in advanced prostate cancer. Pharmacol Res. 2018 May;131:177-184.
https://doi.org/10.1016/j.phrs.2018.02.022

19. Allott EH, Masko EM, Freedland SJ. Obesity and prostate cancer: weighing the evidence. Eur Urol. 2013 May;63(5):800—-809.
https://doi.org/10.1016/j.eururo.2012.11.013

20. DiFrancesco S, Robuffo |, Caruso M, Giambuzzi G, Ferri D, Militello A, Toniato E. Metabolic Alterations, Aggressive Hormone-Naive
Prostate Cancer and Cardiovascular Disease: A Complex Relationship. Medicina (Kaunas). 2019 Mar 7;55(3):62.
https://doi.org/10.3390/medicina55030062

21. Todenhofer T, Hennenlotter J, Kiihs U, Gerber V, Gakis G, Vogel U, et al. Altered expression of farnesyl pyrophosphate synthase
in prostate cancer: evidence for a role of the mevalonate pathway in disease progression? World J Urol. 2013 Apr;31(2):345-350.
https://doi.org/10.1007/s00345-012-0844-y

22. Llaverias G, Danilo C, Wang Y, Witkiewicz AK, Daumer K, Lisanti MP, Frank PG. A Western-type diet accelerates tumor progression
in an autochthonous mouse model of prostate cancer. Am J Pathol. 2010 Dec;177(6):3180-91.
https://doi.org/10.2353/ajpath.2010.100568 Erratum in: Am J Pathol. 2011 Mar;178(3):1406.

23. Locke JA, Guns ES, Lehman ML, Ettinger S, Zoubeidi A, Lubik A, et al. Arachidonic acid activation of intratumoral steroid synthesis
during prostate cancer progression to castration resistance. Prostate. 2010 Feb 15;70(3):239-251.
https://doi.org/10.1002/pros.21057

24. Wang K, Gerke TA, Chen X, Prosperi M. Association of statin use with risk of Gleason score-specific prostate cancer: A hospi-
tal-based cohort study. Cancer Med. 2019 Dec;8(17):7399-7407. https://doi.org/10.1002/cam4.2500

MudopmMaumsa 06 aBTopax:

MoMewkuH EBrennii BnagumMupoBuy — K.M.H., Bpay-yponor, 3aBefylowuii yponoruyeckum otpeneqneM Ne2 TBY3 «Knuuuueckas 6GonbHuua Ceatutens Jlyku,
r. Cankt-MeTepbypr, Poccuitckan Qepepaums; AoueHT Kadenpbl BHyTpeHHux 6GonesHeit OFB0Y BO «KemepoBcKMid rocynapcTBeHHbI yHUBEpcuTeT», Kemeposo,
Poccuiickas Oepepauna

ORCID: https://orcid.org/0000-0002-5612-1878, SPIN: 5661-1947, AuthorID: 910313, Scopus Author ID: 36671852200

CmupHoB Anekceit BanepbeBuy — accucTeHT Kadepbl anuaeMuonorum, MHbEKUMoHHbIX 6onesHel u fepMatoseHeponorum OFB0Y BO «KeMepoBCKuiA rocyapcTBeHHbIN
MeAVLIMHCKWIA yHuBepcuTeT» Munaapasa Poccuu, r. Kemeposo, Poccuitckaa QOefepauua
ORCID: https://orcid.org/0000-0003-3897-2326, SPIN: 1066-4745, AuthorID: 1163723

Monos Cepreit Banepbesuy — A.M.H., npodeccop, rnasHbii Bpay [BY3 «Knunnueckan 6onbHuua Ceatutens Jlykux, r. CaHkT-Tletepbypr, Poccuiickan ®egepaums; pyko-
BOAMUTENb [OPOACKOro LieHTpa SHAOCKONWUYECKOM YPONOrum 1 HoBbIX TexHonoruii CaHkT-MeTepbypra, r. CaHkT-MeTepbypr, Poccuiickan Oepepauma
ORCID: https://orcid.org/0000-0003-2767-7153, SPIN: 3830-9539, AuthorID: 211507, Scopus Author ID: 57197368945, ResearcherID: G-3819-2015

Opnos Mropb H1Konaesuy — K.M.H., Bpau-yposor, 3aMecTUTeNb r1aBHOro Bpaya no MeauUMHCKo Yactn MBY3 «Knunnueckan 6onbHuua Ceatutens Jlyku», r. Cankt-MeTep-
6ypr, Poccuitckan Oepepauun
ORCID: https://orcid.org/0000-0001-5566-9789, SPIN: 2116-4127, AuthorID: 105712, Scopus Author ID: 37009926100

BparuH-Manbues Augpeit Uropesuy X2 — Bpauy-yponor yponorudeckoro otgenenua FAY3 «Kysbacckas KnuHWueckas 60fbHMLA CKOpOW MeOuMUMHCKOW NOMOLUM
uM. M. A. Toarop6yHckoro», r. Kemeposo, Poccuiickas Oefiepauma; accucTeHT Kaeapbl hakynbTeTcKoit xupyprin 1 yponoruv Or60Y BO «KeMepoBckuii rocyaapcTeeH-
HbI MeAMLMHCKUIA yHUBEpcUTET» MuH3gpaea Poccum, . KeMeposo, Poccuiickan ®efiepauma

ORCID: https://orcid.org/0000-0001-7102-2408, SPIN: 9130-7130, AuthorID: 1191350

Information about authors:

Evgeny V. Pomeshkin — Cand. Sci. (Medicine), Urologist, Head of Urology Department No. 2, St. Luke’s Clinical Hospital, Saint Petersburg, Russian Federation; Associate
Professor, Department of Internal Medicine, Kemerovo State University, Kemerovo, Russian Federation
ORCID: https://orcid.org/0000-0002-5612-1878, SPIN: 5661-1947, AuthorID: 910313, Scopus Author ID: 36671852200

Aleksey V. Smirnov — Assistant, Department of Epidemiology, Infectious Diseases and Dermatovenerology, Kemerovo State Medical University, Kemerovo, Russian
Federation
ORCID: https://orcid.org/0000-0003-3897-2326, SPIN: 1066-4745, AuthorlD: 1163723

Sergey V. Popov — Dr. Sci. (Medicine), Professor, Chief Physician, St. Luke's Clinical Hospital, Saint Petersburg, Russian Federation; Head of the St. Petersburg City Center
for Endoscopic Urology and New Technologies, Saint Petersburg, Russian Federation
ORCID: https://orcid.org/0000-0003-2767-7153, SPIN: 3830-9539, AuthorID: 211507, Scopus Author ID: 57197368945, ResearcherID: G-3819-2015

Igor N. Orlov - Cand. Sci. (Medicine), Urologist, Deputy Chief Medical Officer, St. Luke’s Clinical Hospital, Saint Petersburg, Russian Federation
ORCID: https://orcid.org/0000-0001-5566-9789, SPIN: 2116-4127, AuthorID: 105712, Scopus Author ID: 37009926100

Andrey I. Bragin-Maltsev & - Urologist of the Urology Department of the Kuzbass Clinical Emergency Hospital named after M. A. Podgorbunsky, Kemerovo, Russian

Federation; Assistant of the Department of Faculty Surgery and Urology of the Kemerovo State Medical University, Kemerovo, Russian Federation
ORCID: https://orcid.org/0000-0001-7102-2408, SPIN: 9130-7130, AuthorID: 1191350

90



Wccnenosanus u npaktuka B Mepuume. 2023. T. 10, N2 4. C. 82-91

Momewrw E. B., Cmuptos A. B., Monos C. B., Opnos W. H., bparus-Manbues A. 1. / MetaBonuyeckuit npodunb y NaumMeHToB c pakoM NpefcTaTenHoi enessl

Bknap aBTopoB:

MoMewkuH E. B. — KoHUeNUMA W AW3aiiH UCCNe[oBaHWUA, KpUTUYeCKUA 0630p,
aHasnu3 [aHHbIX, HanucaHWe TEKCTa;

CmupHoB A. B. — pgu3aiiH uccnepoBaHus, aHanua, cTaTUCTUYecKas 0bpaboTka,
HanucaHue TeKCTa;

Monos C. B. — Hay4Hoe pyKOBOACTBO, KOHLENLMA U AW3aiiH UCCNeA0BaHMA, Hayy-
HOE peflaKTUpOBaHue;

Opnos W. H. — HayuHoe pejakTMpOBaHWe, aHanu3 AaHHbIX, HaNMUCaHWUe TeKCTa;
Bparun-Manbues A. U. — c6op aaHHbIX, aHanM3 AaHHbIX, HANWUCaHWe TeKCTa.

Bce aBTopbl cienany 3KBUBANEHTHbIW BKMaZ B MOArOTOBKY CTaTbW W YTBEPAUNU
OKOHYaTesbHbIA BapuaHT, 0f06peHHbIN K nybauKkaumm.

Contribution of the authors:

Pomeshkin E. V. - study concept and design, critical review, data analysis, text
writing;

Smirnov A. V. - study design, analysis, statistical processing, text writing;

Popov S. V. — scientific supervision, study concept and design, scientific editing;
Orlov I. N. - scientific editing, data analysis, text writing;

Bragin-Maltsev A. I. - data collection, data analysis, text writing.

All authors made equivalent contributions to the preparation of the article and
approved the final version for publication.

91



