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Bapunsix P.B. «OcobmuBocti dynkmionysamms Ca* -3a/eKHIX PeryIsSTOPHIAX
cucTeM JIIMGOIUTIB KPOBI )KIHOK XBOPHX Ha paK sSi€UHUKA - KBai(ikalliiiHa HayKoBa
npallsd Ha TpaBax pyKOTHCY.

Hucepramiss Ha 3700yTTS HAYKOBOTO CTymHeHs JokTopa ¢imocodii 3a
crietiayibHicTIO 222 MeauinHa. — JIbBIBCbKUI HalllOHAIBHUN METUYHUN YHIBEPCUTET

imeHi Jlanmma ["amunpkoro, JIeBiB, 2021.

JlucepTariio MPUCBIYEHO BUBYCHHIO OCHOBHUX Ca’’-3a/Ie)KHIX Pery/IsTOpPHIX
crcTeM JiM(OIHTIB KPoBi XKIHOK XBOpHX Ha pak seunnka (PSI) — Ca* -akTnBoBaHuX,
Mg* -3anexunx AT®-rigponasuux,  aprinazo-NO-CHHTa3HOI Ta TIIIyTaTiOHOBOI
AHTHOKCHJIAHTHOI 3 METOI0 BCTAHOBJICHHS IX JIarHOCTHYHOI ITIHHOCTI, IO Mae€
CYTTEBE 3HAYCHHS JIJIsI OXOPOHU 37I0POB’SI.

3 MEeTOI0 JIarHOCTUKH Ta MOCTONEpaIiifHOro jikyBaHHs Pl BUKOPUCTOBYIOTH
BU3HAYCHHS crnenudiyHoro aHTUreHa B cupoBatll KpoBi CA-125. Pesynbratu
BU3HAYCHHS KOHIIEHTpalid mnyxnuHHoro wMapkepa CA-125 B cupoBaTiii KpoBi
IPAKTUYHO 3JI0POBUX KIHOK 1 XBOPUX Ha pak si€UHUKA CBIAYATh MPO Te, IO 3a
(1310JI0TTYHOT HOPMH B 3aJI€KHOCTI B1Jl BIKY KOHIIEHTpAllisl aHTUTeHa ckinanae (26,1 -
35,9) On/mn. 3 posBuTkoM paky sieunuka (Big 1 go IV cramii) cmocrepiraioch
3poctanHs KoHmeHtpamii CA-125 Big (146,2+12,1) no (2865,0£217,4) On/mi.
JloBeeHo, 10 ICHY€ MO3WTHMBHA KOPEJSIlis MK KJIiHIYHOIO cTagiero PA 1 piBHem
CA-125. Onnak, MOXKJIMBOCTI BUKOPUCTAHHS I[OTO TECTY MPU PAaHHHLOMY BUSBIICHHI
3aXBOPIOBaHHS, JU(EpeHLIiHIi I1arHOCTHIl, MPOTHO3YBaHHI Iepediry XBopoOu
JOCUTh OOMEXEeH1 1 BUMAaraloTh IMOJAJBIIOrO OUTBII JETAJbHOTO MOLIYKY IHIIUX
NOTEHILIIITHUX MapKepiB.

Y 1mpoMy TUIaHI HaMU BCTAHOBJICHO, IO JOJATKOBUMH MOTCHIIIHHUMHU
Mapkepamu PS Takok MOXYTh CIyryBaTW CHIBBIJIHOIIEHHS HEUTpO(ITiB 10

JIMQOIUTIB Ta aKTUBHICTh MIEJIONIEPOKCHIA3H.



Binomo, 1o inTeHcudikaiiis nepKcuaarii JimiIiB B MEMOpaHax MPU3BOIUTH JI0
HAKOIMWYEHHS! TOKCUYHUX MPOJYKTIB, IO MPU3BOJUTH J0 3HHKEHHSI PE3UCTEHTHOCTI
opranizmy. Baxxnuse micue cepen AOC kIiTHUHM 3aiiMae cucTeMa IIyTaTioHy. Xoua
s cucreMa € 00’€KTOM 0aratboX JOCHIKEHb, B JITEpaTypli HeMae OJHOCTAWHOI
JTYMKH TIOJI0 11 poJii B PO3BUTKY MATOJOTIYHUX CTaHIB, 30KpeMa 3J10IKICHOTO POCTY.

Hamu mokazano akrtuBamnito mnporeciB [10JI, 3a BU3HaueHHSM KOHLEHTpALii
MaJoOHOBOTO Alanbaeriny, npu P gk y cuposarii, Tak 1y miM@ouurax Kposi, B 1,6
paza (p<0,001). Caig BiAMITUTH, III0 TEPOKCUIALIIS JIMIAIB YyTJIMBA 10 KOHIICHTpAIIii
Ca” B imkybauiiiHomy cepegmoumi. Tak, 3a mpucyrtsocti 0,5 MM Ca® B
1HKyOaIifHOMYy CEepellOBHUIIll TMEePOKCUAIls JIiMmiaiB 1HTeHCcUudikyerbess B 1,6 pasa
(p<0,001). Opnak, me He € (i310JOTIYHI BHITHIIMIHBOKIITHHHI KOHLIEHTpaIli
10HI30BaHOT'O KaJIbLi10. BOHU NepeBUILYIOTh iX OUIBII K Ha /1B MOPSIKH.

OnnouacHo 3 iHTeHCcUDiKkamieto poreciB [1OJI, BUsBICH] BIAMOBIIHI 3MIHU 1 B
AKTUBHOCTI €H3UMIB CHCTEMH IJIyTaTiOHy. Tak, y NPakTUYHO 3J0POBUX KIHOK
KOHIICHTpAIlis BIIHOBJICHOTO MIyTaTioHy ckianae (17,8+1,6) HMOJB/MI TpOTEiHY.
IIpu PS us Benmuumna 3poctae B 1,4 pasza mono koHTpoito (p<0,05). Takox,
BUSIBIIEHO, 10 Tipy P akTUBHICTH TIyTaTIOHIIEPOKCHAA3H JOCTOBIPHO 3HIKYETHCS B
1,6 paza (p<0,001). Illomo axTUBHOCTI TiyTaTioHpeAyKTa3u, To mnpu P 1sa
aKTUBHICTB 3HWXKYEThCS B 1,4 pa3a moao koHTposto (p<0,05). ITpu poszsutky PA (I11-
IV cranist) akTUBHICTB TITyTaTiOH-S TpaHcdepasu 3poctae B 1,2 pasa, mpoTe 11l 3MiHA
HE € CTATUCTUYHO AocToBipHUMU (p>0,05).

Takum uyumHOM, Tpu pO3BUTKY PS5 CyTTEBO 3HMKYIOTHCS AKTHUBHOCTI JIBOX
OCHOBHUX  AaHTUOKCHUJAHTHHUX  €H3UMIB  —  TJYTaTIOHMNEPOKCHAA3d  Ta
[IIyTaTiIOHPETyKTa3u.

Bimomo, mo ionizoBanuit Ca®* BIJIIrpa€ KIOYOBY POJIb B PEryJAllii MPaKTUUYHO
BCIX BHYTPIINIHBbOKJIITHUHUX TPOIECIB, BKIIOYAIOYH IMyXJIMHHUMA PICT, Mpostideparliro
KJIITHAH, amnonTo3 Tolo. BaximuBa ponb y MNIATPUMAHHI BHYTPIIIHbOKIITUHHOTO
romeocrasy Ca®" Bimeommrbcs Ca®* Mg*-AT®aszam mra3MaTH4HOI MEMOpaHH Ta
€H/IOIUIa3MaTUYHOTO  PETUKYIYMYy, (YHKIII SKHX TMOJSITaloTh Yy 3HIKEHHI
KOHIICHTpAIlil JAHOTO 10HY B ILMTO30JI. Y pe3yJbTaTi MPOBEACHUX JOCIIKEHb
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BcTaHoBiIeHO, 1o Ca +,Mg "_AT®a3Ha aKTHBHICTh IUIA3MATHIHOI MeMOpaHH



JIMQOIUTIB KPOBI MPAKTUYHO 3J0POBHUX KIHOK cTaHoBuia (2,79+0,27) MKMOIb
P/xB'Mr mporeiny. Y mamientiB 3 PS (III i IV cragis) Ca”,Mg**-AT®a3ua
AKTUBHICThH IUIA3MaTHYHOI MEMOpaHH JiM(OIUTIB KPOBI JOCTOBIPHO BiJPi3HSIIACH
BiJ (piziosoriuHol HOPMH - 3HMXKYyBajach B 1,6 Tta 1,8 pasa, Biamosigno, (p<0,05),
OpiBHSHO 3 (i3ionoriunoo HopMor. 3umkenns Ca®*,Mg*-AT®da3Ho0i aKTHBHOCTI
I1a3MaTUIHOT MeMOpaHu JIMQOIUTIB KPOoB1 MaiieHTiB 3 PS € oqHUM 13 CBiYEHB PO
spocranst [Ca’']; y muTo3001i niMpoLHTIB.

Jlnisg BU3HAUEHHS OCHOBHUX KIHETHUHUX mapameTpiB riapomnizy AT 3a ydacrti
Ca”* Mg**-AT®asu miasmaTiaroi MeMOpanu TiMdoImTiB KpoBi marienTie 3 PSI Ta
3’SICyBaHHSI MOXJIMBOTO MEXaHI3My 3MIHM €H3UMaTU4YHOI akTUBHOCTI nux ATO-
TIAPOTA3HUX CUCTEM KPUBI KOHLEHTPALIMHUX 3aJI€KHOCTEN OyJiO JIIHEAPU30BAHO Y
koopauHatax JlaiiHyiBepa-bepka. BcraHoBieHOo, 10 3HA4YeHHS MaKCHUMAaJIbHOI
mBuakocti rigpomizy AT®  Ca’* Mg®*-ATdazoi0 miasMatndHoi MeMOpaHu
TiM(OUUTIB KPOBI MPAKTUYHO 370POBUX KIHOK CTaHOBHWJIa cTaHoBuia (2,89+0,27)
MKMOJIb P/XxB-Mr mpoteiny. Makcumanbia mBuakicte ATda3Hoi peakilii 3a ydacTi
Ca”* Mg®*-ATda3u miasmaTianoi MeMOpany miMbouuTie Kposi mamientis 3 P 1l
craii 3umkyBaiack B 1,5 (p<0,05), a IV cranaii — B 1,6 pasa (p<0,05).

3sicyBaHHSl 3HA4€Hb KOHCTAaHT CIOPIAHEHOCT! (aiHHOCTI) MOKa3ajio, MO I
BEJIMYMHU 3HAXOJAThCA B CYOMUIIMOJSIPHOMY [1ama3oHl KOHIIEHTpalld, II10
BiAnoBigae Qizionoriundiil koHuenrtpauii [Mg-AT®] y nwuromnasmi wiitun (0,5 —
5 MM). V 3mopoBux oci0 3a yMOB (i31070T14HOT HOPMH KOHCTaHTa CIOPIAHEHOCTI
Ca”* Mg**-ATda3u masmaruanoi MemOpann 10 AT® cranosmma (0,17+0,02) MM.
Koncrautu  cropizaesocti  Ca’",Mg®*-AT®asu  mmasmarndHoi  MeMOpaHH
mimponutie 1o AT® y mamientiB 3 PA (III 1 IV cramisi ) y 2,0-2,1 pasa
NEePEeBUIIYBAJIU 111 3HAYEHHS JJIs1 TIMQPOLUTIB KPOBI 0C10 rpymnu (PizioJa0riyHoi HOpMU
(p<0,001). MosxHa 3pOOMUTH BHCHOBOK, III0 iHTOYBaHHS aKTHBHOCTI JOCIIKYBaHUX
€H3MMAaTUYHUX CHUCTEM BIJOYBA€ThCS K 32 PAXyHOK 3MEHILEHHS KUIBKOCTI 00epTiB
eH3MMYy (MakcuMalbHa MBUAKICTH Tiapoiizy AT® 3HMKyBajlack), Tak 1 3a paxyHOK
samkenns adinnocti Ca’*,Mg?*-AT®da3 1o cyGerpary (KOHCTaHTa CIOPIAHEHOCTI 10

AT® 3pocrana).



OnHouacHo BcraHOBIeHO, mo Ca”*,Mg*-AT®a3ua axtuBHicTs MeMOpan EITP
JTIMQOIUTIB KPOBI MPAKTUYHO 3I0poBHX 0ci0 craHoBmwia (2,2540,17) MKMOTb
P/xB* Mr npoteiny. V mamientis 3 P Ca®* Mg**-AT®asna akTuBHiCTH MeMOpaH
EITIP nimdouuTiB KpoBI CTAaTUCTUYHO JOCTOBIPHO BIJIPI3HSAIACH BiJ KOHTPOJIBHOI
rpynu, TOoOTO 3HWXKyBamack B 1,5 paza (p<0,001), mopiBHSHO 3 MPAKTHUYHO
310poBUMH ocoOamu. OTpuMaHi HaMU JaH1 CBiAYaTh MPO Te, o mpurHideHHs ATd-
rigponasHoi akruBHocti Ca’",Mg®*-AT®a3n masMaTHaHOi MeMOpaHH JiM(pOLHTIB
KpoBi Mae Gimpin BHpaxkenmii xapaktep, nix Ca”" ,Mg®*-AT®daszu membpan EIIP.
Sumkennst Ca”*,Mg®*-AT®a3H0i aKkTHBHOCTI IIa3MaTHYHOI MeMOpaHH i MeMOpaH
EITP nimdoruris kpoBi mamientis 3 PS cBimgunts mpo 3poctanns [Ca’']; y murosomi
JTIMQOITUTIB.

Ca’* Mg®*-ATdasa s mepeHeceHHs [OHIB MPOTH iX eIEKTPOXiMIUHOTO
rpajileHTa BUKOPUCTOBYE eHeprito riaponizy AT®. Tomy 3minu konuenrpauii ATD B
1HKyOaIliifHOMY CEpEeJIOBUINI BIUIMBATUMYTh Ha IIBUIKICTE AT®-rigpona3Hoi
peaxiii.

[TokazaHno, 1o 3011blIeHHs KOoHLeHTpalli AT® B iHKyOaliiiHOMY CEpeIOBHIL1 B
niarma3oni koHmeHtpamid Big 0,1 mo 4,0 MM 1npu3BOAUTH A0 TOCTYIIOBOTO
MOHOTOHHOrO 3pocranHs Ca’",Mg”*-AT®a3noi akrmBHOCTI Mem6pan EIIP
TM(OUKUTIB KPOBI MPAKTUYHO 3I0POBHUX OCIO 3 HACTYNHHMM BHUXOJIOM Ha IUIATO.
MakcumanbHi 3nauenns AT®-rigponasnoi akrusHocti Ca”*,Mg*-AT®azu MmeM6pan
EIIP nimdouuTiB KpoBl 310poBUX 0Ci0 Ta mnamieHtiB 3 P BinMivamuce npu
koHueHntpaiii AT® 4 MM B cepenoBumll 1HKyOarii. BUBUeHHS KOHIIEHTpAIIHOT
sanesxuocti Ca?*,Mg?*-AT®asHoi akruBHOCTI Bing AT® CBiZuWTh, MO Y BCHOMY
iarma3oHi DOCTIKyBaHUX KOHIEHTpALiil cybeTpary aktuBHicTh Ca®’,Mg* -AT®asu
memOpan EIIP narienTis 13 P Oyna 3HMKEHOIO MMOPIBHSHO 3 TPYIO KOHTPOJIIO.

BuzHaueHHsT OCHOBHMX KIHETMUHUX HapameTpiB rigponizy ATD 3a yyacti
Ca”",Mg*-AT®azu memOpan EIIP niMdomuTiB KpoBi MOKA3amo, IO y MPAKTHIHO
370pOBHX 0Ci0 MakcnManbHa mBuikicTs Ca’’,Mg**-AT®da3Hoi peakuii MeMmGpaH
EIIP cranoBuna (2,2+0,2) MxMoib Pi/xB* Mr mporeiny. MakcumasnabHa IIBHUIKICTh
ATdasnoi peakuii 3a yaacti Ca**,Mg**-AT®asn EIIP niMboruTiB KpoBi MarieHTiB 3

P4l 3HMKYyBanace 10710 KOHTPOJIBHUX 3Ha4YeHb B 1,3 paza (p<0,05). Bonanouac



3HaueHHsT KOHCTaHTH adinnocti Ca’’,Mg*-AT®da3 1o AT® 060X AOCTiMKyBaHHX
IPYI TaKOXX CTaTUCTHUYHO JOCTOBIPHO BIAPI3HSIMCH MK COOOIO, 11O CBIIYUTH IPO
pI3HY iX CHOpIIHEHICTh 10 cyOctpary. BenmnunHa koHcTaHTH adinHOCTI g0 AT
Ca®* Mg**-ATdazu membpan EIIP mimdonutiB kpoi mamientis 3 PS y 2,15 pasa
NepeBUINyBaJIa Il 3HAYEHHS IS JIMQOUUTIB KPOBI MPAKTUYHO 3IOPOBUX OCIO
(p<0,001).

B wminmomy, oTpumaHi BeIMYMHU KOHCTAaHTH a(IHHOCTI 3HAXOJATHCA B
CyOMUTIMOISIpHOMY  Jiala30Hl KOHIIGHTpaIllid, 110 BIJANOBIJA€ KOHIIEHTpaIlii
[Mg-AT®] y uuromnasmi kiitus (0,5 — 5 MM).

OTtpuMani pgaHl cBig4aTh, IO 1HTIOYBaHHS AaKTHUBHOCTI JOCIIIKYBaHUX
€H3MMAaTHUYHUX CHUCTEM BIJOYBAETHCS SIK 32 PAXYHOK 3MEHIIEHHS KUIBKOCTI 00€pTiB
eH3UMYy (MakcuMalibHa MIBUAKICTH Tiapoiizy AT® 3HMKyBalachk), Tak 1 3a paxyHOK
samkenns adinrocti Ca?*,Mg?*-AT®da3 1o cyGerpary (KOHCTaHTa CIOPIAHEHOCTI 10
AT® 3pocTaina).

BuByeHHs1 apriHa3HOi aKTMBHOCTI  IPW TMATOJIOTIYHUX CTaHAX BUKIIUKAE
3HAYHUU 1HTEpEeC y JOCHIAHUKIB, MEPIIOI0 YEPror TOMY, IO apriHaza KOHKYpYe 3
130bopmamu NO-cunTa3u 3a cyoctpar L-aprinis.

[TokazaHo, 10 apriHa3Ha aKTUBHICTh B JIM(OLUTAaX KPOBI IPAKTUYHO 310POBHUX
oci6 cranoButh (131,3+£9,7) HMONIb CEUOBMHU/XB* MI TIpOTeiHy. Y maIlieHTok 3 P51
BOHA MmiABHUIYEThCS B 3,1 pasa momo ¢izionoriunoi Hopmu (p<0,001). 3pocTanHs
apriHa3HOi AaKTHUBHOCTI BIJIMIYAETHCSA TMPHU IIUIOMY Psiii 1HIIUX OHKOMATOJOTIMH,
OpUYOMY XapakTep 3MiH aKTHUBHOCTI apriHa3d YacTo 3alleXUTh BiA CTajli
HOBOYTBOPCHHS Ta THITY TKAaHUHHU.

Po3paxyHOKk KIHETUYHUX MapaMeTpiB aKTUBHOCTI apriHa3u CBITYUTH MPO TE, 1110
MaKCUMaJlbHa IIBUIKICTH TiAponidy L-apridiny mimdonutamu KpoBi XBopux Ha PS,
BU3HA4YeHA 3a L-apriHiHOM, CTaHOBHUTH PI3HUIIO CTOCOBHO (Di310JIOTTYHOI HOPMU
npubmmzHo B 2,6 paza (p<0,001). Koncranta cnopimnenocti mo L-aprininy y
niMmpouunTax xBopux Ha P Takox 3poctae y 2,1 paza y NOpiBHSHHI 3 KOHTPOJIHHOIO
rpynoto  (p<0,001). Otxe, npu iHTEpOpUTALli OTPUMAHUX JAHUX 3 ypaxyBaHHSIM
KIHETUYHUX TapaMeTpiB, BU3BHAUCHHX 3a L-apriHiHOM, MO>KHA AIWTH BUCHOBKY, 1110 3a

yMOB po3BUTKY PSl B IMyHOKOMNETEHTHHX KJIITHHAX 3pOCTaHHS AaKTHUBHOCTI



JOCTIIKYBaHOT €H3MMATUYHOI CUCTEMH B1I0YBA€ThCA 32 paXyHOK 30UIbLICHHS YnCia
00epTiB eH3uMYy (BeauuuHa Vs 3pOCTac), Xoua CIopiIHEHICTh CyOCTpaTy 10 €H3UMY
CYTT€BO 3MEHIIIYEThCS.

Ha BigMiHy Bix i0HIB MaHraHy, Cy/Is4H 3 JaHWX JITEPATypH, apriHasa ue € Ca’*-
3alIeKHUM eH3uMoM. OJIHaK, MU MPOJAEMOHCTPYBaJIM, IO OJaBaHHS B 1HKyOalliiiHe
cepenoume 0,5 MM Ca” (omTHMalbHA KOHLEHTPALS, IO AKTHBYE MEPOKCHIALIIO
JOiAIB) MPU3BOAUTH O JOCTOBIPHOTO 3pOCTAaHHS aKTUBHOCTI apriHasd B
niMGOLHTaX SK y KOHTPOJIBHIH Py, TaK i mpH paKy sedHuKa. ViMoBipHO ionn Ca®*
MPU3BOJATH 10 3POCTAHHSA €H3UMATHYHOT aKTUBHOCTI ONOCEPEPEAKOBAHO YEPE3 1HIIII
€H3UMaTU4HI CUCTEMH.

JlocmiKeHHsl MOoKa3aiu, MO0 1HrOyBaHHA aKTUBHOCTI apriHa3W MPU3BOJUTH
1o migBuieHHs npoaykiii NO eHaoTenieM, a HasBHICTh apriHa3u B €HIO0TE1adIbHUX
KIITHHAX CIyTye 0OMeXyBadeM JOCTYIMTHOCTI CyOCTpaTy sl OKCHUIY a30Ty.

Bcranosneno, mo aktuBHICTE ¢NOS miMQpOLUUTIB KPOBI MPAKTUYHO 3I0POBUX
KIHOK ~ craHoBUTH (71,4%6,9) Hmons NADPH(H')/xB: Mr mnporteiny. Amnani3
JTEpaTypHUX JAHUX CBIAYUTH MPO 3HAYHY BapiaOeNbHICTh A0CONIOTHUX 3HAYEHb
eH3uMaTndHoi akTuBHOCTI NOS miM@ouuTtiB KpoBi, 110, WMOBIpHO, 00YMOBJIEHO
PI3HOMAHITHUMHU METOO0JIOTTYHUMU MiJIX0aMU J0 BUBUCHHSI aKTUBHOCTI €H3UMY.

B nimponmTax kposi mamientok 3 P aktuHicTh cNOS 3HIKYETHCS B 4,1 pasza
mo0 KoHTpoJbHOI rpynu (p<0,001). ImmymubensHa i3opopma NOS e xanbiii-
HE3aJIe)KHOIO 1, Ha BiIMiHY BiJ KOHCTUTYTUBHOI i130¢opmMu NOS, He excnpecyeTbes
MOCTINHO (KOHCTUTYTHUBHO).

BusiBneno, mo aktuBHiCTh INOS miMQOIUTIB KpOBI MPAKTHYHO 3I0POBHX
KIHOK 17€HTU(IKYETbCS B HE3HAYHIM MiIpi, MPAKTMYHO HA MEXI MOXHOKH, Ta
cranosuth (1,42+0,18) umons NADPH(H")/xB* mr nporeiny. Ha ¢omi inribysanus
cNOS y nimdonuTax KpoBi maiieHTOK 3 PS cmoctepiraeTscsi pi3ke 3pOCTaHHSA
aktuBHOCTI INOS - B 155 pa3 (p<0,001). 3pocranns aktuBHocTi INOS cBimuuTh mpo
rinepnpoaykiito NO B nimdonuTax KpoBi 32 yMOB PO3BUTKY OHKOMNaToJorii. Okcua
a30Ty, IO YTBOPIOETHCS Y HAAMIPHIA KIJIBKOCTI TPH MATOJOTIYHUX CTaHax
OpraHiamMy, Ma€ BHUPaXEHY LMTOTOKCUYHY [0  BHACHIJOK  YTBOPEHHS

NEPOKCUHITPUTY — MpoaykTy B3aemonii NO Ta cymnepokcHAaHIOH-paguKana,



3IaTHOTO /IO JNECTPYKIi MPaKTUYHO BCIX KOMMOHEHTIB KiiTHHU. [lokazaHo, 110
KJIITUHH, B SKUX BIAMIY€HO 3pocTaHHs KoHIleHTpaiii NO MawTe nigBUILEHY
IIBUJIKICTB pocTy [143].

3 MeToro BHUBYEHHS ocoOmuBocTed 1 mexanizmy po6otu NOS Bu3Havamm
MaKCHMaJjbHy MHUTTEBY IIBHAKICTH peakiii (Vo), MakcuMaibHy (IJIaTOBY) KUIBKICTh
YTBOpPEHHS MPOAYKTy peakiii (Pma) Ta XapaktepuctuyHuii yac peakxiii (7). s
BCTAHOBJIGHHs 1MX KiHeTnyHuX mapameTpiB NOS, nocnmipkyBaiu AUHAMIKY
smenmennss NADPH(H), mo cBiguuts npo cunres NO. Kineruka yrsopenns NO, 3a
yaacTio cNOS y3romkyeTbes 13 3aKOHOMIPHOCTSMHU PEAKIlil HyJIbOBOTO MOPSAKY B
nianaszoni 0 — 20 xB. BusiBieHo, mo quHamika i KutbkicTh yTBopeHHs NO 3a yudactio
cNOS nimdouutiB KpoBi mamieHTOK 3 PSl € CyTT€BO HMXYMMU HIXK y MPAKTHUYHO
3mopoBuX oci0. BomHowac, y Bchomy miamasoni ¢akropa dacy yrBopeHHs NO 3a
yuacTio INOS nimdonutiB KpoBi XxBopux 3 PSl 3HaUHO mepeBHIIyeE Ii BETUYUHU IS
cNOS.

3nadenns kiHeTmuHux mnapametpiB st cNOS ta iINOS mimdonutiB KpoBi
MPAKTUYHO 370POBUX JKIHOK 1 XBOopuX Ha PSl icTOTHO BIAPI3HAIOTHCS MK COOOIO.
Tak, Vy st cNOS  koHTpombHOI Tpymu ckmamae (94,0+£7,4) HMOIb
NADPH(H")/x8* Mr nporeiny. Y xsopux Ha PS V, cyTTeBo 3HMKYBanock — y 5,0
paza (p<0,001). Cunre3 NO 3a yuactio INOS, ska akTuByerbcs mpu PS,
BiIOyBa€ThCS 3HAYHO iHTeHCHBHImIe Hik 3a ydacTio cNOS, V, 3pocrae B 7,9 pasa
(p<0,001). Mlomo MakcMMambHOI KUIBKOCTI YTBOPEHOTO TMPOIYKTY peakKii,
npoaykoBaHoro B cNO-cunTazniit peakuii, To npu P iioro yrBoproBaioch B 3,8
MeEHIIe, HiK Yy KOHTpoabHIN rpymi (p<0,001). B iNO-cunTa3Hiit peakiii P ipu P
Oyna B 6 pasziB Bumoro, HIX B cNO-cuntasmiii peakmii (p<0,001). Ilpu anamisi
XapaKTEpUCTUYHOTO Yacy peakiii Oyio 3’scoBaHo, 1o npu PS Bin 3poctas B 1,4 paza
(p<0,05). OTpumaHi KiHETHYHI MapaMeTpH MIATBEPKYIOTh JaHi, 0 Y JiM(pOIUTaxX
kpoBi xBopux Ha PSI rinepcunres NO BinOyBaeThes 3a yuyactio INOS, a “OazanbHuii”
cunte3 NO B HOpManbHUX (Pi310JI0TIYHUX yMOBaxX BiOyBaeThes 3a ydacTio cNOS.

3MiHM KOHUEeHTpauli L-apriHiHy B 1HKyOaliifHOMY CepeloBHILi, BipOTiTHO,
BIUIMBaIOTh Ha MBUAKICTE NO-cuHTa3HOI peakiiii. 3’sICOBaHO, IO IiABUIIECHHS

KOHIIeHTpalli L-apridiny B cepeoBuII iHKyOaIii B aiana3oHi KoHIeHTpairii Bix 0,1



1o 30 MKM mpuU3BOAUTH IO TMOCTYMOBOTO 3pocTaHHs MBUAKOCTI NO-cuHTa3HOT
peakiii 3a ydacTio 000X i3opopm NOS 3 Buxomom Ha miaro. OJHaK, aKTUBHICTh
cNOS nimponutiB kpoBi narieHTok 3 P BUXOAUTH Ha IMJIaTO 3a 3HAYHO HUKYIUX
KOHIICHTpAIlii cyocTpary.

BusiBneno, mo 3HaueHHS Vi 111 cNOS mimMdonuTiBe KpoBi ocid rpymu
koHTposto B 1,8 pasm mepeBumiye mio BemmunHy it ¢cNOS mimdornuTiB KpoBi
nauieHTok 3 PA (p<0,001). Bonnouac, 3HaueHHS K| .pq A7 BCIX IOCIIIKYBaHHX
IPYIl JOCTOBIPHO HE BIJIPIZHAIOTHCA MK COOO0, IO CBIIYUTH MPO Te, IO 3a
HassBHOCTI oOHKomartojorii crnopigHeHicTe ¢NOS no L-apridiHy NOpakTHYHO HE
3MIHIOETBCA. Vo i1 INOS, akTuBOoBaHOI 3a OHKOIIATONOTII, ICTOTHO HE
Bipi3HAEThCS Bin mmiei BemmunHU 11 cNOS miM¢pOnUTIB KpOBiI TPy KOHTPOIIO.
[Tpore, iINOS nimdonuTiB KpoBi mamieHTOK 3 PS xapakTepusyeThcsi 3HAUHO BHUIIIOIO
criopigHeHicTio 10 L-aprininy: Bemmunna K .aq 1711 INOS € HImxuoro B 5,4 pasu Hix
s cNOS nimdonutiB kpoBi oci0 rpymu kouTpomo (p<0,001).

OTtxe, npu 1HTEpHpETaLli OTPUMAHNX KIHETUYHHUX MapaMeTpiB, BU3HAYCHUX 3a
L-apriniHoMm, IoKa3aHo, 1110 3a OHKOIMATOJIOTIi ysiBHA KOHCTaHTa criopigHeHocti INOS
no L-aprininy B 5,4 pa3u Hmx4a (p<0,001) mix mms cNOS niMdoruTiB kpoBi ocid
rpynu KOHTPOJIO, a iHri0yBanHs akTUBHOCTI CNOS BiOyBaeThcs 3a KOHKYPEHTHUM
TUTIOM — 3a PaxyHOK 3HI)KCHHS 4duciia o0epTiB eH3uMmy. OTKe, 32 YMOB PO3BUTKY
OHKOIATOJIOT1i MOPYIIYeThbCsl CriBBiAHOIIEHHS NO-CHHTAa3HOTO Ta apriHa3Horo
MeTabomnizmMy L-apriHiHy, 1O CBIAYUTH PO JUCMETA0OJIYHI 3MIHM B CHCTEMI
cunte3y NO, a came Horo rineprnpoayKIIio.

Takum ymHOM, B JAUCEpTaIiiiHiii poOOTI BCTAHOBIECHO MEXaHI3MH TUCHYHKIIIT
nocimimxyBaHux AT®dazHux cucrem JTiM(AOIUTIB KPOBI MAII€EHTIB XBOPUX HA pak
S€YHUKA, SIKI MOJATaloTh Yy 3MEHIIEHHI 4yuciaa oOepTiB €H3UMIB Ta 3HIKEHHI 1X
adiHHOCTI J0 cCyOcTpaTy. 3’4COBaHO, IO MiJ dYac PO3BUTKY 3JIOSKICHOI
TpaHcopMailii siedHuka B J1IMGOIUTaX KPOBI BiAOYBAETHCS 3POCTAHHS aAKTUBHOCTI
apriHasu, 3a paXyHOK 30UIbIICHHS yucia 00epTiB eH3umy. OTHOYACHO BiIOYBAETHCS
sHmkeHHs: akTuBHOCTI CNOS Ta OararokpatHe 3poctanHs akTUBHOCTI 1NOS,
Kinernunuii anamiz cBiIuuTh, 1m0 3pocTtaHHs akTuBHOCTI INOS BinOyBaeThcs 3a

3aXyHOK 30UIbIIEHHS YUCNa O0EPTIB €H3UMY Ta 3POCTAHHSA HOrO CHOPIAHEHOCTI A0



cyocrpary. Ha doni nopymens y gynxiionysanni Ca’-3anexanx AT®-rigponasnux
ta aprina3a/NO-cHHTa3HOT CUCTEM CIIOCTEPIraeThCs 3pOCTAHHS MEPOKCUAALIIT JIIITi TiB
1 3HWKEHHS aKTUBHOCTI TJIyTaTiOHOBOI AHTHMOKCHJIAHTHOI CHCTeMH. PesynbraTh
MPOBEACHUX  JOCTIDKEHh  PO3KPHBAIOTH  paHille HEBigoMi  OloXiMivyHI  Ta
naTo(i310JI0TIYHI MEXaHI3MH 3MiH y JIMGOIUTAaX IMPU PO3BUTKY paka sS€YHUKA 1
JIOTIOBHIOIOTH B1IOMOCTI MIPO PETYJsIit0 (PyHKIIOHYBAHHS KITITHH.

KirouoBi cjoBa: Ca2+,Mg2+-ATCDa3H, NO-cuHTa3u, mepoKcHUaaIlis JiMiiB,
IIyTaTiOHMEPOKCHIa3a, TIyTaTIOHpEAyKTasa, IIIyTaTioH-S Tpancdepasa, 1iMpOoIuTH,

pPaK sSI€UHUKA.

SUMMARY

Barylyak RV. «Peculiarities of the functioning of Ca?'-dependent regulatory
systems of blood lymphocytes of women with ovarian cancer» — qualifying scientific
work on the right of manuscript.

Dissertation for the PhD degree (PhD) in specialty 222 Medicine — Danylo
Halytsky Lviv National Medical University, Lviv, 2021.

The dissertation is devoted to the study of the main Ca®*-dependent regulatory
systems of blood lymphocytes of women with ovarian cancer (OC) Ca**-activated,
Mg?*-dependent ATP-hydrolase, arginase-NO-synthase and glutathione antioxidant.

In order to diagnose and perform postoperative treatment of OC the
determination of specific antigen in the serum CA-125 is used. The results of
detected concentration of the tumor marker CA-125 in the serum of practically
healthy women and patients with ovarian cancer indicate that at physiological norm
(20-40 years) the concentration of antigen is (26.14+2.2) U/mlln the second age group
(41-60 years) the concentration of antigen is (35.9+4.3) U/ml. With the development
of ovarian cancer (stage 1 to IV), an increase in the concentration of CA-125 from
(146.2+12.1) to (2865.0£217.4) U/ml was observed. It is proved that there is a
positive correlation between the clinical stage of OC and the level of CA-125.

However, the possibilities of using this test at an early stage of disease detection,



differential diagnosis, predicting the course of the disease are quite limited and
require further and more detailed search for other potential markers.

In this regard, we found that the ratio of neutrophils to lymphocytes and
myeloperoxidase activity can be additional potential markers of OC.

It is known that the intensification of lipid peroxidation in membranes leads to
the accumulation of toxic products, which decreases resistance of organism. The
glutathione system plays an important role for the AOC of the cell. Although this
system is the subject of a great quantity of research, there is no unanumious opinion
as to its role in developing pathological conditions, including malignant growth.

In current research, the activation of LP processes by determining the
concentration of malonic dialdehyde at OC in both serum and blood lymphocytes in
1.6 times (p <0.001) has been shown. It should be noted that lipid peroxidation is
sensitive to the concentration of Ca®* in the incubation mediumThus, the presence of
0.5 mm Ca” in the incubation medium intensifies lipid peroxidation by 1.6 times
(p<0.001). However, these are not physiological intracellular concentrations of
ionized calcium. They exceed them by more than two orders.

Simultaneously with the intensification of LP processes, corresponding
changes of the glutathione system enzymes activity were revealed. hus, in practically
healthy women, the concentration of reduced glutathione is (17.8+1.6) nmol/mg
protein. This value increases by 1.4 times at OC relative to control (p<0.05).

It has been revealed that at OC the activity of glutathione peroxidase is reduced
by 1.6 times (p<0.001). Regarding the activity of glutathione reductase at OC, it is
reduced by 1.4 times relative to control (p<0.05). With the development of OC (stage
I11-1V), the activity of glutathione-s-transferase increases by 1.2 times, but these
changes are not statistically significant (p>0.05).

Moreover, it was found that the activity of glutathione peroxidase is
significantly reduced by 1.6 times at OC (p<0,001). Regarding to the activity of
glutathione reductase, at OC this activity is reduced by 1.4 times relative to the
control (p<0,05). With the development of OC (lllI-1V stage), the activity of
glutathione-S transferase increases by 1.2 times, but these changes are not statistically

significant (p>0.05).



Thus, during the development of OC, the activities of two main antioxidant
enzymes, glutathione peroxidase and glutathione reductase, are significantly reduced.

It is known that ionized Ca® plays a key role in the regulation of almost all
intracellular processes, including tumor growth, cell proliferation, apoptosis etc.
Ca”*,Mg”*-ATPase of the plasma membrane is important in maintaining intracellular
Ca”" homeostasis, the function of which is to reduce the concentration of this ion in
the cytosol, precicely to transport it against the concentration gradient in the
extracellular environment. The activities of Ca?*,Mg®*-ATPase of the plasma
membrane of lymphocytes of almost healthy women, as well as patients with stage 111
and IV ovarian cancer have been studied.

As a result of the conducted research, it was established that Ca**,Mg*" -
ATPase activity of a plasma membrane of lymphocytes of blood of practically
healthy women was (2.7940.27) umol Pi/min-mg of protein. In patients with OC
(stage Il and 1V) Ca?*, Mg®*-ATPase activity of the plasma membrane of blood
lymphocytes significantly differed from the physiological norm and decreased byl.6
and 1.8 times respectively (p<0,05) compared to physiological norm. Decrease of
Ca™, Mg**-ATPase activity of the plasma membrane of lymphocytes in the blood of
patients with OC is one of the indications of [Ca®] growth in the cytosol of
lymphocytes.

To determine the main kinetic parameters of ATP hydrolysis with Ca**, Mg**-
ATPase of the plasma membrane of blood lymphocytes of patients with OC and to
elucidate the possible mechanism of changes in the enzymatic activity of these ATP-
hydrolase systems, the concentration-dependence curve was linearized in the
Lineweaver—Burk plot. It was found that the value of the maximum rate of hydrolysis
of ATP by Ca*", Mg**-ATPase of the plasma membrane of lymphocytes in the blood
of practically healthy women was (2.89+0.27) umol Pi/min‘mg of protein. The
maximum rate of ATPase reaction with the participation of Ca**, Mg®*-ATPase of the
plasma membrane of blood lymphocytes of patients with OC 1l stage decreased by
1.5 times (p<0.05) and with stage 1V by 1.6 times (p <0.05).

Elucidation of the values of affinity constants showed that these values are in

the submillimolar range of concentrations, which corresponds to the physiological



concentration [Mg-ATP] in the cytoplasm of cells (0.5-5 mM). In healthy individuals
under conditions of physiological norm, the affinity constant of Ca**, Mg®*-ATPase
of the plasma membrane to ATP was (0.17+£0.02) mmol. The affinity constants of
Ca”*,Mg”*-ATPase of the plasma membrane of lymphocytes to ATP in patients with
OC (stage Il and 1) were 2.0-2.1 times higher than these values for lymphocytes in
the blood of individuals of the physiological group (p<0.001). It can be concluded
that the inhibition of the activity of the studied enzymatic systems occurs both by
reducing the number of enzyme revolutions (maximum rate of ATP hydrolysis
decreased) and by reducing the affinity of Ca**, Mg**-ATPase to the substrate (ATP
affinity constant increased).

As a result of the conducted research it was also established that Ca®*, Mg*'-
ATPase activity of endoplasmic reticulum membranes (ER) of lymphocytes of blood
of practically healthy person was (2.25+0.17) umol Pi/min- mg of protein. In patients
with OC Ca?*,Mg?**-ATPase activity of the ER membranes of blood lymphocytes was
statistically significantly different from the control group, i.e. it decreased by 1.5
times (p<0.001), compared with practically healthy individuals. The data obtained
indicate that the inhibition of ATP-hydrolase activity of Ca**, Mg*-ATPase of the
plasma membrane of blood lymphocytes is more pronounced than Ca®*,Mg**-ATPase
of ER membranes. Decrease of Ca’*,Mg**-ATPase activity of the plasma membrane
and of ER membranes of blood lymphocytes of patients with OC indicates the
increase of [Ca*"] i in the cytosol of lymphocytes.

Ca”™*, Mg”*-ATPase uses the energy of ATP hydrolysis to transfer ions against
their electrochemical gradient. Therefore, changes in the concentration of ATP in the
incubation medium will affect the rate of ATP-hydrolase reaction.

It is shown that the increase of ATP concentration in the incubation medium in
the range of concentrations from 0.1 to 4.0 mM leads to a gradual monotonic growth
of Ca®*,Mg**-ATPase activity of the ER membranes of lymphocytes in practically
healthy individuals reaching a plateau. The maximum values of ATP-hydrolase
activity of Ca**,Mg**-ATPase of ER membranes of blood lymphocytes of healthy
individuals and patients with OC were observed at an ATP concentration of 4 mM in

the incubation medium. The study of the concentration dependence of Ca®**,Mg?*-



ATPase activity from ATP shows that within the whole range of substrate
concentrations investigation the activity Ca**,Mg*-ATPase membranes of ER
membranes of patients with OC was reduced compared to the control group.

Determination of the main Kkinetic parameters of ATP hydrolysis with the
participation of Ca**,Mg*-ATPase of ER membranes of blood lymphocytes has
shown that in almost healthy individuals the maximum rate of Ca**,Mg**-ATPase
reaction of ER membranes was (2.2+0.2) umol Pi/min- mg of protein. The maximum
rate of ATPase reaction involving Ca®*,Mg*-ATPase of the ER of blood
lymphocytes of patients with OC decreased relative to control values by 1.3 times
(p<0.05). At the same time, the values of the affinity constant Ca**,Mg**-ATPase to
ATP of the two studied groups also differed statistically significantly, which indicates
their different affinity for the substrate. The value of the affinity constant to
Ca”",Mg**-ATPase of the ER membranes of blood lymphocytes of patients with OC
was 2.15 times higher than these values for blood lymphocytes of almost healthy
individuals (p<0.001).

In general, the obtained values of the affinity constant are in the submilimolar
range of concentrations, which corresponds to the concentration of [Mg-ATP] in the
cytoplasm of cells (0.5-5 mM).

The obtained data indicate that the inhibition of the activity of the studied
enzymatic systems occurs both by reducing the number of revolutions of the enzyme
(maximum rate of ATP hydrolysis decreased) and by reducing the affinity of
Ca”*,Mg”*-ATPase to the substrate (affinity constant to ATP increased).

The study of arginase activity at pathological conditions has been a
considerable interest of researchers, primarily because arginase competes with NO-
synthase isoforms for the substrate L-arginine.

It has been shown that arginase activity in the lymphocytes of practically
healthy individuals is (131.3+£9.7) nmol of urea/min mg of protein. In patients with
OC it increases by 3.1 times relative to the physiological norm (p<0.001). The
Increase in arginase activity is observed in a number of other oncopathologies, and
the nature of changes in arginase activity often depends on the stage of the tumor and

the type of tissue.



The calculation of the kinetic parameters of arginase activity indicates that the
maximum rate of hydrolysis of L-arginine by lymphocytes of the blood of patients
with OC, determined by L-arginine and differer from the physiological norm
approximately in 2.6 times (p<0.001 The affinity constant to L-arginine in the
lymphocytes of patients with OC has been increased by 2.1 times as compared to the
control group (p<0.001). Therefore, when interpreting the obtained data taking into
account the kinetic parameters determined by L-arginine, it can be concluded that
under the development of OC in immunocompetent cells, the activity of the studied
enzymatic system increases due to increasing the number of enzyme revolutions (Vmax
increases), although the substrate affinity to the enzyme is significantly reduced.

As it is known, arginase, unlike manganese ions, is not a Ca?*-dependent
enzyme. However, we have shown that the addition of 0.5 mm Ca* (optimal
concentration that activates lipid peroxidation) to the incubation medium leads to a
significant increase in arginase activity in lymphocytes in both the control group and
ovarian cancer. Probably Ca*" ions lead to the increase in enzymatic activity
indirectly through other enzymatic systems.

The research has shown that inhibition of arginase activity leads to increased
production of NO by the endothelium, and the presence of arginase in endothelial
cells serves as a limiter of the substrate availability for nitric oxide.

It was found out that the activity of cNOS lymphocytes in the blood of
practically healthy women is (71.446.9) nmol NADPH(H")/min- mg protein.
Analysis of data provided in literature shows a significant variability in the absolute
values of the enzymatic activity of NOS blood lymphocytes. This is probably due to
various methodological approaches to the study of enzyme activity.

In lymphocytes of the blood of patients with OC the activity of cNOS is
reduced by 4.1 times in relation to the control group (p<0,001). The inducible NOS
isoform is calcium-independent and unlike the constitutive NOS isoform is not
expressed continuously (constitutively).

It was revealed that the activity of INOS lymphocytes in the blood of
practically healthy women is identified to a small extent almost on the verge of error
and has been (1.42+0.18) nmol NADPH(H")/min- mg protein. Due to the inhibition



of cNOS in the blood lymphocytes of patients with OC, a sharp increase in iNOS
activity up to 155 times (p<0,001) occurs. 3poctanns akTuBHOCTI INOS CBITUUTH PO
rineprpoaykiito NO B mimdoIruTax KpoBi 3a yMOB PO3BUTKY OHKoOIartoJorii. The
increase of INOS activity indicates hyperproduction of NO in blood lymphocytes
with the development of oncopathology. Nitric oxide, which is formed in excessive
amounts at pathological conditions of the body, has a pronounced cytotoxic effect
due to the formation of peroxynitrite — a product of the interaction between NO and
superoxidanion-radical, capable of destroying almost all components of the cell. It
has been shown that cells in which an increase in NO concentration is observed have
an increased growth rate.

Thus, the increase in the activity of arginase and iNOS of lymphocytes in the
blood of patients with OC indicates a general need of cells for L-arginine at tumor
growth.

In order to study the features and mechanism of the work of NOS, the initial
(instantaneous) reaction rate (V,), maximum amount of the reaction product (Ppmax)
and the reaction characteristic time (time half saturation) (t) were determined. To
establish these kinetic parameters of NOS, the dynamics of NADPH (H") reduction
was investigated, which indicates the synthesis of NO. The kinetics of NO formation
with the participation of cNOS is consistent with the laws of the zero-order reaction
in the range of 0-20 minutes. It was discovered that the dynamics and amount of NO
formation with the participation of cNOS lymphocytes in the blood of patients with
OC are significantly lower than in practically healthy individuals. However, NO
formation with the participation of iNOS blood lymphocytes of patients with OC
significantly exceeds these values for cNOS within the whole range of time factor of
NO formation.

The values of kinetic parameters for cNOS and iNOS of blood lymphocytes of
practically healthy women and patients with OC differ significantly. Thus, V, for
cNOS of the control group is (94.0+7.4) nmol NADPH(H")/min- mg protein. In
patients with OC V, was significantly reduced in 5.0 times (p<0.001). The synthesis
of NO with the participation of iINOS, activated at OC, is much more intense than

with the participation of cNOS, V, here increases by 7.9 times (p<0,001). Regarding



the maximum amount of the reaction product (Pna) produced in the cNO-synthase
reaction, it was 3.8 times less at the OC then in the control group (p<0.001). In the
INO-synthase reaction at Py, OC was 6 times higher than at the cNO-synthase
reaction (p<0.001). The analysis of the reaction characteristic time showed that at OC
it increased by 1.4 times (p<0.05). The obtained kinetic parameters confirm that in
the lymphocytes of patients with OC hypersynthesis of NO occurs with the
participation of iNOS and "basal" synthesis of NO at normal physiological conditions
occurs with the participation of cNOS.

Changes in the concentration of L-arginine in the incubation medium are likely
to affect the rate of NO-synthase reaction. It was found that increasing the
concentration of L-arginine in the incubation medium in the concentration range from
0.1 to 30 um leads to a gradual increase of the rate of NO-synthase reaction with the
participation of both isoforms of NOS reaching the plateau. However, the activity of
cNOS lymphocytes in the blood of patients with OC reaches the plateau at much
lower concentrations of substrate.

It was found that the value of V. for cNOS of lymphocytes in the blood of the
control group is 1.8 times higher than this value for cNOS of lymphocytes in the
blood of patients with OC (p<0.001). At the same time, the values of K .ar for all the
studied groups do not differ significantly, which proves that at the presence of
oncopathology, the affinity of cNOS to L-arginine is practically unchanged. Vs for
INOS activated by oncopathology does not differ significantly from this value for
cNOS blood lymphocytes of the control group. However, INOS of blood
lymphocytes of patients with OC is characterized by a significantly higher affinity for
L-arginine: the value of K .aq for iNOS is 5.4 times lower than for cNOS of
lymphocytes in the blood of control group(p<0.001).

Therefore, when interpreting the obtained Kinetic parameters determined by L-
arginine, it is shown that at oncopathology the affinity constant of iNOS to L-arginine
is 5.4 times lower (p<0.001) than for cNOS blood lymphocytes of control groups, and
inhibition of activity cNOS occurs by a competitive type of reducing the number of

the enzyme revolutions. Thus, with the development of oncopathology, the ratio of



NO-synthase and arginase metabolism of L-arginine is disturbed, which indicates

dysmetabolic changes in the system of NO synthesis, namely its hyperproduction.
Key words: lymphocytes, Ca®* ,Mg®*-ATPase, NO-synthase, lipid

peroxidation, glutathione peroxidase, glutathione reductase, glutathione-S transferase,

ovarian cancer.
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