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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTHU

AKTyaJIbHICTh TeMH. AKTUBHI (opmu KuCHIO Ta a30Ty (ADK / ADA) y
CIM'STHUKaX 1 CIepMi MOXYTh B 3aJIKHOCTI BiJl KOHIICHTpAIlii Ta 1HIIUX MPUYUH
BUKOHYBaTH SK (h1310JIOTIYHY pOJb B PETYIIOBaHHI iXHIX HOPMaJIbHUX (PYHKIIIHA
(3a0e3neuyroTh BHYTPIIIHbOKTITUHHY CUTHaJi3aril yepes MeXaH13MU
dbochopunmoBanHsl OLIKIB, akTuBaiito npoteiHkiHaz 1 TAM® (Ford W.C., 2004;
Williams A.C., 2005; Sabeti P., 2016), perymoTh mpoliecd TrinepaKkTUBallii,
KalanuTalii criepMaTo30ifiB, akpocoManbHy peakuito (Aitken R.J., 2012-2014; Ford
W.C., 2004; Lamirande E., 2008), Tak 1 YMHUTH HETaTHUBHWI BILIUB Ha YOJIOBIUY
PENPOIYKTUBHY  CHUCTEMYy, BHUKIWKAIOYM  OKHUCHO-HITPAaTHBHUN  CTpeC, IO
CYNPOBO/KYETHCSI 3HIDKCHHSIM JKHTTE3aTHOCTI CIIEPMATOTCHHOTO EIITENI0 Ta
cnepmaro3oiniB. CydacHi JOCHITKEHHsSI BKa3ylOTh Ipo Te, 1o BUcOki piBHI ADK /
A®A BusiBneHo B 3pazkax cmepmu a0 40% Oesmmignux 4donosikiB (boxemnomos
B.A.,2008, 2011; Lieopxunckuii O.H., 2008; Sabeti P.,2016).

Jlo aHTpONOTeHHUX YMHHHUKIB, SIKi OOYMOBJIIOIOTH MOTIPIICHHS MOKa3HUKIB
PENPOAYKTUBHOTO 3JIOPOB'S YOJIOBIKIB, HAJIGKWUTh 10HI3YyIOUa pajiarlis Ta XiMidH1
CIIOJIYKHU.

Y cBiTi cyyacHHMX JOCATHEHb Pafio0ioJiorii HAA3BUYANHO AKTYAJIbHOI0

BBAKAETHCA NMP00JieMa BILUIMBY HA OPraHi3M JIJIMHU Ta TBAPUH MAJIMX i
cepeaHix 103 30BHIIIHLOr0 onpoMiHeHHs (Cadounosa B.10.,2011; Meller
A.P.,2016; Yang G., 2016), 0c00/11BO 32 YMOB IIO€IHAHOI Ail IOHI3yI0OUOI pagiauii
3 iIHIIMMH CTPECOPAMHU, L0 A03BOJISIE 3’ ICYBATH Pe3yJIbTATH IXHbOI CHHEPIiYHOI
a00 aHTaro”ictuuHoi B3aemonuii (Cadagamka M.B., 2014; Brody S.A., 2014,

Bepemako I'.I'., 2016).

Jlo HaiinommpeHimux 3a0pyaHIOBayiB TOBKIJUI Hallex)kaTh HeopraHiuHi HiTpocnonyku. Ha VII HanionansHoMy KOHrpeci
natogisiosnoriB Ykpainu 3 Mi>kHapoaHOIO ydacTio (Xapkis, 2016 p.) Oyia BUCTIOBIIEHA TyMKa, [0 TPHUBAJIE HaBaHTAKEHHS HITpaTaMH Ta
HITpUTaMH, y 3HAUHiil Mipi, 00yMOBIIIO€ PO3BUTOK COL1aIbHO BaXXJIMBHX 3aXBOPIOBAaHb Ta, HABITh, 0OOMEXY€ CEpeaHIO TPUBAIIiCTh KUTTA (PeyToB
B.I1.,2016).

HirtparHo-HiTpuTHUI (OH iCHYBAaHHS Cy4acHO] JIFOJIMHI MOXKeE NiATH SIK XiMiuHHI (HITpaTHBHUIA) CTpeC, SKUH y CyKYITHOCTI 3
OKCHJIAHMBHUM BIUTMBOM 3aTHHI MOPOIKYBATH YTBOPEHHS BUCOKOTOKCHYHUX CIOJIYK - IEPOKCUHITPUTY, Aiokcuay a3oty (NO,) i *OH-
panukanis (Peyros B.I1.,2016). Yci 1i ciosyku yTBOPIOIOTECS pH i0Hi3ytouoMy onpominenHi (Gorbunov N., 2000; Gisone P.,2004; Cabanamka
M.B.,2014).

[Ipore HacmiIKM KOMILJIEKCHOTO BIUIMBY HITpATiB Ta 10HI3YIOUOi pajiarii
MPOTHO3YBAaTH JOCUTh BaXKKO, OCKUIBKH MPOIYKT OioTpaHcdopmailii HITpaT- Ta
HITpUT-HOHIB — okcua azotry (NO) - rpae 3HauHy poyib siK y (izioforii, Tak i
naTodi310J10Tii 4OJIOBIYOI penpoayKTHBHOI cucteMu (3amopoxan B.M. Ta cmiBasr.,
2001; Lee N.P., 2008; Rosselli M., 2008; Garg V., 2011; Doshi S.B., 2012).
MexaHi3MH ~ TIOEIHAHOI [1i PEHTTEeHIBCHKOTO OMPOMIHEHHS Ta HAJJIMIIKOBOTO
HAJXO/DKEHHS! HEOPraHIYHUX HITPOCHOJIYK 1O OpPraHi3My CCaBliB Ha METa0OJi3M 1
(GyHKILIT CiM’STHUKIB 1 CIIEPMHU CCaBI[IB PaHIIIe HE TOCHIIKYBaIHCS.



3anumraeTses He3 ICOBAHOIO POJIb HA META0ONIYHIH 1 (PYHKITIOHATBHUN CTaH YOJI0BIY01 PENPOLYKTUBHOI CUCTEMH HEI[OABHO
BUSIBJICHUX peryisTopiB yrBopenHs ADOK / ADA, 30kpema MenaToHiHy Ta iHTIOITOpiB akTHBALIi TPAaHCKPHITLIHHOTO siepHOro YnHHNKa KB (NF-
«B). Lli ciomyku 31aTHI oOMexxyBatH edextu innynuodensroi i3ogopmu NO-cunTasu (iNOS), npo3ananbHUX OUTOKIHIB Ta ITiIBHITYBaTH
AQHTHOKCHIAHTHHH MOTeHIian B pi3Hux opraHax (Escames G., 2006; Manchester L.C.,2014; ®penkens 10./1.,2014).

3’830k po0O0TM 3 HAYKOBHMM @pOrpamMaMu, IUIAHAMH, TeMaMHU.
Jlucepralliss BUKOHAaHA SK CaMOCTIMHUN (parMEeHT IUIaHOBHUX HAYKOBHUX PpOOIT
Buioro nep:kaBHOTO HaBYaJbHOTO 3aKjlaay YKpalHM «YKpaiHCbKa MEIU4YHa
ctoMmarosioriyHa akagemis» MO3 Vkpainu «Kucenb- Ta NO-3anexHi MexaHi3MU
VIIKOJUKCHHsSI BHYTPIIIHIX OpraHiB Ta iX KOpPeKIis (i3ioJoriyHO aKTHBHUMH
pedoBuHamm» (Ne mepkpeectparii Ne0108U010079) ta «Ponws aktuBHUX GHopM
KHCHIO, CHUCTEMHM OKCHAY a30Ty Ta TPAHCKPUMNIINHUX (HaKTOpiB y MexaHi3Max
MATOJIOTIYHOTO CUCTEMOTEHE3y» (Neo I[Cp)erElCTpaLIﬁ Ne0114U0004941). 3n00yBau €
CIIBBHMKOHABIIEM TeM. Tema aucepramii 3aTBep/keHa Ha 3aciganHi [IpoGmemnOi
komicii MO3 1 HAMH Vkpainun “HopmanbHa Ta marosoriuda ¢iziosorisa” Bij
31.05.2012 p. (mpotokon Ne 2) Ta Ha 3acijaHHl BueHoi pagu CTOMATOJIOTIYHOTO
dakynbpTeTy (mpotokoia Ne2 Bin 26.09.2012 p.).

Meta pociaimkeHnsi. Metoro 11i€i poOoTH Oyio 3’dCyBaHHS MEXaHI3MIB
PO3BUTKY OKHUCHO-HITPAaTUBHOTO CTpeCcy Yy CIM SHUKax 1 CIepMaTo30ilax Ta
MOpYIIeHh (PYHKIIIOHAJILHOTO CTaHY OCTAaHHIX IIPH TMO€IHAHIN Jii Ha OpraHizM
PEHTIeHIBCHKOTO OMPOMIHEHHS Ta HITpATy HATPIIO.

3aBaaHHA TOCTIKEHHA:

1. Mocaiautu coiabHI MEXaHI3MHU 3MiH MPOAYKIl aKTUBHUX (POPM KHCHIO Ta
a30Ty, MEPOKCUTHOTO OKUCHEHHS JIIMi/IIB 1 aHTUOKCHJIAHTHOTO 3aXUCTY y CIM’sTHUKAX
Olmux wrypiB mpu il pagiamiiHoro (¢pakiiiiiHe pEeHTTeHIBCbKE ONPOMIHEHHI B
cymapHiii 1031 0,24 I'p) ta ximiuHoro (30-7eHHa 1HTOKCHKAIlISI HITPATOM HATPIIO)
YHUHHUKIB.

2. BuBuMTH CHUIBHI MEXaHI3MHU 3MIH MPOAYKII CYNEpPOKCHIHOTO aHIOH-
paaukana, CyMapHoi akTUBHOCTI NO-CHHTa31 Ta EPOKCUIHOTO OKHCHEHHS JIMIIB Y
crepmaTo3oinax OuUMX WIypiB mpu Aii paniamiitHoro ((pakiiiine pEeHTTeHIBChKE
omnmpoMiHEeHHI B cymapHiii no3i 0,24 I'p) ta ximiuyHoro (30-geHHA I1HTOKCHKAIIiS
HITPaTOM HATPII0) YUHHUKIB.

3. JocmiauTu BHUPOOJICHHS aKTHUBHUX (OpPM KHCHIO Ta a3oTy, CTaH
BUTbHOPAIMKAIBHUX MPOLIECIB Y CIM SHHUKAX 1 CIIEPMATO30i/1aXx O1IuX IIypiB 32 yMOB
MOEAHAHOT JIi HA OpraHi3M /03 PEHTIEeHIBCHKOTO OMPOMIHEHHS Ta HaJJIUIIKOBOTO
HaJIXO/PKCHHS HITpaTy HaATPIIO.

4. 3’scyBati (DYHKI[IOHAJIbHUI CTaH CIEPMATO30iJ1B OLIMX HIypiB 32 yMOB
MOEAHAHOT JIIi HA OpraHi3M pPEHTreHIBCHKOIO OMPOMIHEHHS Ta HaJJIMIIKOBOTO
HaJIXO/KCHHS HITpaTy HaTPiIo.

5. JlocniauTy BIUIMB MEJIATOHIHY HA PO3BUTOK OKHCHO-HITPATUBHOTO CTPECY Y
CIM’sIHMKaX 1 CIIepMaTo30iax Ta PyHKIIOHATBHHUM CTaH OCTAHHIX 3@ YMOB MO€IHAHOT
nii Ha OpraHi3aM PEHTICHIBCHKOIO OIPOMIHCHHS Ta HAJIMIIKOBOTO HAIXOJKCHHS
HITpaTy HATPIIO.

6. Bupuntu BrmuB iHrioiTopa aktuBarii NF-kB JSH-23 Ha po3BuTOK OKHCHO-
HITPATUBHOTO CTpECy y CIM SHHMKax 1 crmepmaro3oinax Ta (yHKIIIOHAJbHUN CTaH
OCTaHHIX 3a YMOB TIO€JIHAHOI Jii Ha OpraHi3M PEHTTEeHIBCHKOTO OMPOMIHEHHS Ta
HaJIJTUIITKOBOTO HAJXO/IXKEHHSI HITpaTy HATPIO.



06’exm docniddiceHHsA: MEXaH13MU OKUCHO-HITPATUBHOTO CTPECy Ta HOro poJib
B YILIKOJKEHH1 YOJIOBIYOI PENPOYKTUBHOI CUCTEMHU.

IIpeomem Oocniodicenns: poiib aKTUBHUX (DOPM KHUCHIO Ta a30Ty Y IaToreHesi
MeTa0O0IIYHUX po3JIaiB 1 PYHKINT CIM’SHHMKIB 1 CIIEpPMATO30i/1iB 32 YMOB IMOEIHAHOT
Jii HAa OpraHi3M PEHTIE€HIBCHKOTO ONPOMIHEHHS Ta HAJUIMIIKOBOIO HAJIXOJKEHHS
HITpaTy HaATPIO.

Memoou odocniodicenns: MOCTaBICHA METa JOCITHYTa HUISIXOM BUKOPUCTaHHS
EKCIIEPUMEHTAJIbHUX, O10XIMIYHUX, (DYHKIIOHATBHUX Ta MAaTEMAaTHKO-CTaTUCTHYHUX
METO/IB AOCTiHKCHHS.

HaykoBa HOBHM3Ha oJiep:kaHMX pe3yabTaTiB. BusBieHo, mo moeaHana Jis
paaiamniiftHoro ((pakiiliHe peHTreHIBCbKe ONMPOMiHEHHS B cyMmapHiit 1031 0,24 I'p) ta
ximigHoro (30-meHHE BBEEHHS HITpATy HATPil0) YMHHUKIB TIOTCHINIOE HETATHBHI
edekTr y ciM’sHUKaX (YyTBOPEHHS MEPOKCHHITPUTY, PO3BUTOK JIEKOMIIEHCOBAHOTO
NEPOKCUIHOIO OKWCHEHHS JIMIJIB, 3MEHINYE aKTHBHICTh ITUTOXPOMOKCHIA3U) Ta
crepmaro3oifnax HrypiB (30UIbIIye TINEPHPOAYKIIIO CYNEPOKCHUIAHOTO aHIOH-
paauKaga MITOXOH/APIATILHUM €JIEKTPOHHO-TPAHCIIOPTHUM JIAHIIFOTOM, CyMapHY
akTuBHiCTh NO-cMHTa3 Ta TNEPOKCHIHE OKHUCHEHHs JmimiaiB). I[lokazaHo, 110
(dpaxiiiiHe peHTreHIBChbKe ONpoMiHeHH1 B cymapHii 1031 0,24 I'p mix yac 30-geHHOTrO
BBEJICHHS HITpAaTy HATPiIO0 CYNPOBOKYETHCS OUIBII CYTTEBUM (y TOPIBHSHHI 3
130JJbOBAHOI0 JII€I0 UYWHHUKIB) 3HIDKCHHSIM CEpPEAHbOTO YHCIA CIEPMAaTO30iiB,
MIJBUIICHHSAM KIUJTBKOCTI HEXHUTTE3JATHUX KIITUH Ta iX NATOJOTIYHUX (opM,
3MEHIICHHSIM aKTHBHO-PYXJUBUX KIITUH 3 TMOCTYNaJbHUM pyXoM (kareropis A),
MPOTPECYIOUUM IT1IBUILIEHHSIM HEPYXOMHUX CIIEpMaTo30iaiB (kaTeropis D).

Brnepiie BusiBiieHO, 110 BBEJEHHS MEJIATOHIHY Ta 1Hri0iTopa aktuBaiii NF-kB
JSH-23 3a yMOB moegHaHOi Aii pagialliiHOrO Ta XIMIYHOTO YMHHHUKIB OOMEXYE y
TKaHMHAX CIM’SHUKIB TEHEpalil0 CYNEpOKCHIHOIO aHIOH-pajuKalia JIuXalbHUM
JAHITIOTOM MITOXOHJIPiM, TIJBUIIYE AKTUBHICTh ITMTOXPOMOKCHUJIA3H, 3MEHIIYE
cymapHy akTuBHICTh NO-CHHTa3, KOHIICHTPAIII0 HITPUT-HOHIB 1 MEPOKCUHITPUTY,
0  CYNPOBOKYETHCS ~ 3MEHIICHHSM  YTBOPEHHS  BTOPUHHUX  IPOJYKTIB
MIEPOKCHIHOTO OKMCHEHHS JIIIIB, ITABUIIIEHHIM aHTHOKCHJIAHTHOTO MTOTEHIIIAITY.

Brnepinie BusiBiieHO, 1110 BBEJEHHSI MeJIaTOHIHY Ta 1Hri0iTopa aktuBaiii NF-kB
JSH-23 3a yMOB eKCHepuMEeHTy OOMEXye TeHepallil0 CYNepOKCUIHOTO aHIOH-
panukana mitoxouapiaabHuM 1 HAJI®H-mtoxpom Puso 1 HAJIOH-mtoxpom Bosssss)-
3IKHUMH ~ €JIEKTPOHHO-TPAHCIOPTHUMH  JIAHIJIOTAMH  CIIEPMATO30i[iB  IIypiB,
3MEHIIIye cyMapHy akTuBHICTH NO-CHHTa3 Ta YTBOPCHHsS BTOPHMHHHUX ITPOIYKTIB
MEPOKCUAHOTO OKMCHEHHS JIMiJIB, IO CYMPOBOJIKYEThCS 3MEHIICHHSIM BiJICOTKA
HEXUTTE3NATHUX KJIITUH Ta iX MATOJOTTYHUX (POpM, 301IIBIIY€E YUCIO CIEPMATO30i/1B
13 MIBUJIKMM TIOCTYHAJTBHUM PYXOM.

IIpakTuyHe 3HA4YeHHsI oOJep:KaHUX pe3yabTaTiB. OpepxkaHi pe3ynbTaTh
MOXYTh BUKOPHUCTOBYBATHCS K €KCIEpUMEHTaJIbHA 0a3a sl po3poOKU
MaTOTCHETUYHO OOTIPYHTOBAHUX METOMIB KOPEKIlli (PYHKI[IOHAIBHO-METa00IIuHUX
pO3JIaJiB OpraHiB YOJIOBIYOi PENpOAYKTHUBHOI cUCTeMH (13 3aTyYeHHSIM MEJIaTOHIHY
Ta iHri0iTOpiB aktuBaIili NF-kB) 3a yMOB BIUIMBY HaJMIpHOTO STPOTEHHOTO a0o
MPOMHKCIIOBOTO PEHTTE€HIBCHKOTO OIMPOMIHEHHS Ta TPUBAJIOTO HATXOKEHHS 0
OpraHi3My HEOPTraHIYHUX HITPOCIOJIYK.



Pesynpratn poOOTH BHPOBA[KEHO B HABYAIbHUN Mpolec Ha Kadeapax
natodizionorii Buioro aep:kaBHOTO HABYAIBHOTO 3akjany YKpaiHu «YKpaiHChbKa
MEJMYHA CTOMATOJIOTIYHA akKaJeMis», 3amopi3bKOTO JEPHKABHOTO MEIUYHOIO
yHiBepcuTeTy, HamionansHoro QapmaieBTU4HOro yHiBepcutety, OaechKoro
HAI[IOHAIBHOTO MEAUYHOTO YHIBEPCUTETY, XapKiBCHKOTO HAIlIOHATHLHOTO MEJUYHOTO
YHIBEPCHUTETY.

OcoOuctuii BHecok 3100yBaya. JlucepraiiiiHa poOoTa € CaMOCTIHHOIO
3aBEPIICHOI0 HAYKOBOI Tparer. 3mo0yBadyeM OCOOHMCTO 3IHCHEHO MAaTEHTHO-
1HGOpMaIIHHUHN TONIYK, €KCIIEPUMEHTANIbHI JOCIIPKEHHS, MIPOBEICHO CTAaTUCTUYHY
00poOKy Ta aHaji3 OTPUMAHUX PE3yJbTaTiB, cPOPMYyTHOBAHO BUCHOBKH AMCEPTAIIii.
Pa3oM 13 HayKOBUM KEpiBHHKOM PO3po0JieHa Mporpama, BU3HAUCHI MeTa 1 3aBJaHHS
JAOCTIPKEHHS, METOANYHI MIAXOAX J0 MPOBEACHHS EKCIIEPUMEHTY Ha TBapHUHaX. Y
mpaisix, OIyOJIIKOBAHMX Yy CHIBAaBTOPCTBI, JUCEPTAHTy HAJICKHUTh (PaKTUUHUN
MaTepian 1 OCHOBHUHM TBOpUMA JOPOOOK: pe3yJbTaTH BIACHUX E€KCIEPUMEHTAIbHUX
JOCIIKEHb, y4acTh B aHalli3l Ta y3arajJlbHEHHI OTPUMAHHUX JIaHUX, MIITOTOBJICHO
CTaTT1 10 APYKY.

Anpobania pe3yabTatiB gociaigxenHss. OCHOBHI HAayKOB1 TOJIOKEHHS 1
pe3yibTaTH AUCEpTaIlli JOMOBIAAIMCA Ta 0OTOBOPIOBAJIMCS HA HAYKOBO-MPAKTUYHUX
KOH(epeHIisIX « AKTyanbH1 MMUTAHHA MMAaTOJIOTIi 32 YMOB JI1i Ha3BUYAHUX (PaKTOpiB»
(Tepuomins, 2011, 2015), XVII MbKMIChKIH KOH(pEPEHIT MOJOIUX YUYECHUX
«AxkTyanbHble npobsieMbl marodusuonorun» (Cankr-IlerepOypr, Pocis, 2012), VI
KOHIrpecl mnartodizionoriB Ykpainu «Bixg excrnepuMeHTambHUX AOCHIIKEHb [0
KiIHIYHOT  matodizionorii»  (Micxop, 2012), XVII Bcepociiicekiii  MeauKo-
OloJIOTIYHIA KOH(EepeHIli MOJOAUX JOCTIJHUKIB (3 MIKHApPOIHOK YYacTio)
«DyHInaMeHTalnbHAsI HAyKa W KIMHUYECKas MeIHIMHA — YelnoBeK U ero 370pOBBE»
(Cankrt-IlerepOypr, Pocisa, 2014), 8-i1 HamioHaNbHIA HAYKOBO-NPAKTUYHIN
KoH(epeHIii 3 1HO3eMHOI0 y4acTi0 «AKTHUBHBIE (POPMBI KHUCIOPOJA, OKCHJ a30Ta,
AHTUOKCUIAHTBI H 370poBbe uenmoBeka» (Cmonencek, Pocis, 2014), VII
HamionansHoMy KoHrpeci mnatoizionioriB YkpaiHM 3 MDKHApOIHOIO YYacTIO
«ITatodizionoris 1 papmaris: nusxu iHTerpamii» (Xapki, 2016), BceykpaiHchkiii
HayKOBO-TIPAaKTUYHIN KOHepeHIi «MenuuHa HayKa B MPAKTUKY OXOPOHH 370POB’sI»
(ITonTaBa, 2016), 3acimanni anpoOaiitoi paau Nel BJIIH3Y «VYkpaincbka meandna
crtomatosoriuHa akageMisi» (ITonrasa, 2016).

IHyouaikanii. Pesynbratu qociikeHHsT OmyOIiKOBaHO B 4 cTaTTAX Y (axoBUX
KypHajax YKpaiHu, 0 pedepyroTbcsi MIKHAPOJHUMH HAYKOMETPUYHUMHU OazaMu
nauux PIHI], Index Copernicus International, Google Scholar, 1 ctarti y haxoBoMy
KypHaJi 3a kopaoHoM (PecnyOuika binopycs), 1 ctaTTi y 301pHUKY HayKOBUX Ipallb,
6 poOIT omyOJIIKOBAaHO y MaTepiaigax KOHTPeciB 1 KOHPEpEeHIIiH.

O0csr i crpykrypa aucepranii. Jlucepraiiis BukiajgeHa Ha 161 cropinii
KOMIT IOTepHOTO Habopy, MicTuTh 37 Tabmumpb Ta 19 pucyskiB. Cximamaerscs 3i
BCTYIy, OTJISIIY JIITEPATYPH, XapaKTEPUCTUKHU 00’ €KTIB 1 METOJIIB JTOCTIKCHHS, 4-X
PO3AUTIB pe3yibTaTiB BIACHUX JOCIIKEHb, aHANI3y Ta y3arajdbHEHHS OTPUMaHUX
pe3yNbTaTiB, BUCHOBKIB, MPAKTUYHUX PEKOMEH/IaIlli, CIUCKY BUKOPUCTAHUX JKEPE,
aKui MicTuTh 272 mxepena — 124 xupwiunero ta 148 matununero (obcsrom 33
CTOPIHKH).



OCHOBHUWMH 3MICT POBOTH

Marepianu Ta MeToau AocjilzkeHHs. ExcepuMeHTn BUKOHaH1 Ha 84 O1imx
mrypax-camisix  J1iHii  Bictap wmacoro 180-280 1. Ilpm poGoTi 3 TBapuHaMH
JOTPUMYBAJIUCh BUMOT “€BpOINENCchKOT KOHBEHIIIT 010 3aXUCTY XPEeOETHUX TBApHH,
Kl BUKOPUCTOBYIOTHCSI B €KCHEPUMEHTI Ta 1HMMX HaykoBux Husix” (CtpacOypr,
18.03.1986 p.). Komiciero 3 nutanb OioeTHku Buimoro aep»kaBHOTO HaBYAJIBHOTO
3aknany YkpaiHu “YkpaiHChbKa MeIMYHA CTOMATOJIOTIYHA akajaemis” (MpoTokod No
147 Bin 23.12.2016 p.) mopyuieHb MOpPaATbHO-€TUYHUX HOPM MPHU TMPOBEACHHI
HAYKOBO-AOCTIIHOT pOOOTH HE BHUSIBJICHO.

Bci tBapunu O6ynu posnoainieHi Ha 6 rpym: 1-ma — iHTakTHA; 2-ra, 3-T4, 4-Ta—
AochiaHi (BIAMOBIIHO — BBEAEHHS HITpaTy HaTpilo y 4031 200 MI/KT IIOJIEHHO
npotsiroM 30 7i6; onmpoMiHEHHS PEHTreHIBChKUMHU mpomeHsmu go3ot0 0,08 I'p tpu
pas3u MpOTATOM THXHS 4yepe3 AeHb (cymapHo 0,24 ['p); moenHaHa Aisl HITpATy HATPIO
Ta PEHTIEeHIBCBKOTO ONMPOMIHEHHS; 5-Ta, 6-Ta — HOCHiaHI (32 YMOB IO€IHAHOT il
HITpaTy HATPIIO Ta PEHTI€HIBCHKOTO OMPOMIHEHHS TBapUHAM BBOJIMJIU BIAMOBIAHO —
MenaToHiH Ta 1Hri0itop aktuBaimii NF-xB — JSH-23. Eranazito Ounmux mrypis
MPOBOAMIIM IIISAXOM JeKamiTamii mij epipHuM HapKO30M, IICJIS YOTO BHIAJISIN
ciM’ssHuku. CrnepMmy (CyCIIEH31I0 CIEpMaTO30i/liB) OTPUMYBAJIM 13 MpUAaTKa
CiM’STHUKA.

@pakiiiHe PEHTreHIBCbKE OMPOMIHEHHS 3/IHCHIOBAIM PEHTTEHIBCHKUM
anapatoM APJI[-2 y pazosiii 1031 0,08 ['p excTpakoprnopaibHO TpU pa3u uepe3 100y
(cymapna noza — 0,24 I'p). Ilpu BiATBOpEHHI MOJENl MOEAHAHOL il HAa OpraHi3M
Majux J03 10HI3YI0UOi pajialii Ta HaJJIUIIKOBOTO HAIXO/UKEHHS HITpaTy HATpIio - B
OCTaHH1M TUXKJIEHb HITPATHOT IHTOKCHUKAIII].

Menatonis (BupoOHUUTBO “Sigma-Aldrich, Inc.”, CIIIA) BBoauIM MIOJEHHO O
23 roauHI Bedopa Yy BHIJISAI BOJAHOIO PO3YMHY IHTpAracTpajibHO 32 JOMOMOTOIO
crieniagbHoro 30HaY vy 1031 0,3 Mr/kr macu Tuia Ha 100y npoTsarom 30 ni6 (Ueborap
JILI., Heopxuncekuit O.1., 2006). 3amnpomoHoBaHa EKCHEPUMEHTAIbHA MOJENb
CYNPOBO/IKYETHCS TMIJIBUIIICHHSIM KOHIIEHTpAIlli MeNaTOHIHY B KpoBi > 35 mr/mi
(dpenkens 10 /1, 2015).

[ari6iTop aktuBarii NF-kB II — JSH-23 (4-metun-N-(3-deninmnpornin)oeH30-
1,2-miamin) BupoOHHITBA “Santa Cruz Biotechnology” (®PH) BBoawiu
BHYTPIIIHHOOYEPEBUHHO B 71031 1 MI/KT Macu TBapyHU 2 pa3u Ha TIKJIEHb MPOTITOM
nepiony BiaTBopeHHs 30-aeHHOi iHTOKcHKauii HiTparom HaTpito (Kumar A. et al.,
2011).

bioximiuni memoou oOocniodcenns cim’anuxie. YTBOPEHHS CYNEPOKCUIHOTO
anioH-paaukana (CAP) ouiHoBaM pu OpOBEACHHI TECTY 3 HITPOCUHIM TE€TPa30JIi€EM
(HCT) y momudikamii (Kocrenko B.O., ebpxuncbkuii O.1., 2000). Ilpu upomy
omiHoBaM Tpoaykil0o CAP MITOXOHApIaIbBHUM 1 MIKPOCOMAJIbHUM €JIEKTPOHHO-
tpancnoptHumu JaHmoramu (ETJI) y romoreHari TKaHWH CIM SHHUKIB 32 yMOB
BBeIeHHS BianoBigHuX iHaykTopiB (HAJIH 1 HAJI®H).

AxtuBHIcTh nuToxpomokcuaazu (I[XO) B TkaHWHAX BUBYAIHM 32 PEAKIIIEIO

HA/I, pe3ynbpTaT Bupaxanmu B iHA0()EHOIHPHUX OJUHUIAX HA T TKAHUHU B XBUJIHHY
(oa. akt.) (Straus W., 1954).



AxtuBHIcTh cymapHOi akTuBHOCTI NO-cunTa3z (NOS) BU3Hauanu 3a pi3HULEIO
KOHIIeHTparii HiTpuT-i0HIB (NO;) g0 Ta micias 1HKyOarii roMoreHaTy TKaHWH
CIM’SIHUKIB y cepeaoBuili, 1o Mictuth L-aprinin Ta HAJI®H. Konnentpamniro NO;
BU3HAYAIN NIITXOM YTBOPEHHSI J1a30CIMONIYK y peakilii 3 Cyab(aHIIOBOIO KHCIOTOO,
a TOTIM TPOBOAWIN pEaKIilo 3 O-HAQTHICTHWICHIIaMIiHOM, y pe3yJibTaTi SKOi
YTBOPIOIOTHCS MOX1AHI 9epBOHOTO KObopy (a3o0apBuukn) (Hevel J.M.,1991).

BMmicT nepoKkCHHITPUT-10HIB MPOBOAWIHN 3 BUKOPUCTAHHIM PEaKIlii 3 HOAUI0M
Kaimiio B OydepuzoBanoMmy cepenopuimi npu pH=7,0 cmektpodoTromeTpuyHo 32
MOTJIMHAHHAM Ha JToBKuHI XBuii 355 am (Ilpaiidoman I'.H. Ta cmiBasr., 2011).

PiBenr mnepokcuanoro okucHenns mimiaiB (I1OJI) y TkanuHax ciM’ SHHKIB
OIIHIOBAJIM 3a YTBOPEHHSM Yy peakilii TiobapoitypoBoi kucinotu (TBK) 3 TBK-
AKTUBHUMU MPOJYKTaMH 3a0apBJICHOr0 TPUMETHHOBOIO KOMIUIEKCY 10 1 micas 1,5-
TrOJIMHHOI 1HKYOaIii y 3amizoackopbatHoMmy OydepHomy po3uuni (Kaiigames LI, Ta
CriBaBT., 2003).

AKTUBHICTh aHTHOKCHUJAHTHOI (AQO) cucCTeMHU OIIHIOBAIM 3a MPUPOCTOM
koHueHTpauli TBbK-akTuBHMX mnponykTiB 3a dYac 1,5-rogMHHOi 1HKyOamii y
3ayi3oackopbaTHoMy — OydepHOMYy  pO3uYMHI, a TaKoX 3a  aKTUBHICTIO
aHTUOKCUIAHTHUX (epMeHTiB — cynepokcugaucmytazu (COJ) (bpycos O.C.,
I'epacumoB A.M., Ilanuenko JI.®., 1976), xaramasu (ApxunoBa O.I'., 1988) Ta
rmoTtationnepokcuaasu (I'SH-nepokcuaazu) (Mills G.C., 1954).

bioximiuni memoou oocnioocennsi cnepmu. YtBopeHHsi CAP criepmarosoinamu
omiHoBaM nursixoM nposeAeHHs Tecty 3 HCT (Lle6pxkuncekuit O.1., 2000). ITpu
nupoMy oriHoBau npoaykiiro CAP  HAJI®OH-3anexuumu ETJI (HADH-
nuToxXpoM Pyso 1 HAJIOH-umroxpom Boass(sss)) Ta miToxonapianeauM ETJI y 3pa3zkax
cnepmu 3a ymoB BBeneHHsa iHaykTopiB (HAJI®H 1 HAJIH). AxrtuBhicte NOS
BHU3HAYAIIM 32 pi3HUICIO KoHIeHTpalii NO; 10 Ta micis iHKyOarii 3pa3kiB CliepMH y
cepenoBuill, mo Mictuth L-aprinin ta HAJI®H (Hevel J.M.,1991). AkTuBHICTbH
NOS Bupaxanu B HMOJL/XxBx 10° ciepmaro3oinis. Konuenrpanito TEK-peakranTtis y
cnepmaTo3oinax Bu3Hayanu TiooapOitypoBum Meroaom (Kaiinames LII. Ta criBasr.,
2003), Bupaxanu B IMOJIL/1 X 10° kmiTuH.

@yukyionanvui memoou oocniodcents. KinbKicTh 1 QYHKIIOHANIBHUM CTaH
cnepmaTto3oiniB Bu3Hadyamu 3a M.A. bazapHoBoro Ta cmiBaBT. (1988) Ta
METOJAMYHUMH pekoMmeHaamisiMu [lepkaBHoro ¢apmakosoriyHoro ueHtpy MO3
Vkpainu (bapunsax [.P. ta cmiBaBr., 2001). B HaTuBHHX mpemapaTax 3a yMOB
CBITIIOBO1 Mikpockoriii 3 BikoHieM doHio cepen 100 ciepMaTo30ifiB migpaxoByBaIH
BIJ/ICOTOK KJITHH 13 IIBUAKAM MOCTyHalbHUM pyxoM (50 MKM/c) (HOpMOKiHE3i,
Kareropiss A), MOBUIBHMM TIOCTyHNAJIbHUM pyXoMm (TIMOKiHE3ls, KaTeropis B);
KOJIMBAJIbHUM HEBIOPSAIKOBAHUM PYyXOM (IucKiHe3is, kareropia C) Ta HEpyXOMHX
(axinesiss, kareropis D) ([JonmroB B.B. Tta cmiBaBt., 2006). JKurTe3matHicTh
CHepMaTo30i/liB BU3HAYaJM B YMOBaX €O3MHOBOrO TecTy. CrnepmioJioriuHi
JOCIIKEHHS BUKOHAHO 33 KOHCYJIBTATHMBHOIO JOMOMOIOI0 3aBijyBaya Kadeapu
O1oJiorii 1 OCHOB 3710pOB'st JtoauHU [lOATAaBCHKOTO HAIIOHAJIBHOTO MEJAroriyHOro
yHiBepcuteTy iM. B.I'. Koponenka, 1. 6i0:1. H., npodecopa O.1. LleOpxxuHCchbKOTO



s nepesipku po3nodiny Ha HopmaneHicms 6)710 3aCMOCOBAHO PO3PAXYHOK
kpumepiio lllanipo-Binka. Axwo oani 8ionosioanu HOpMaibHOMY PO3NOOLLY, MO
0J151 iX NOPIGHANHHSA BUKOpUcmogysanu t-kpumepii Cm'rooenma 0715 He3anexHcHux
8UOIPOK. V 6unaoxy, koau psaou 0anux He nioaseaiu HOPMAilbHOM) PO3NOOITY,
CMamucmuyHy 0opooKy 30IUCHI08ANU, BUKOPUCMOBVIOUU HENaApaAMempUuyHULL
memoo — mecm Mana-Bimui. Cmamucmuuni po3paxyHku ma nobyoosy diazcpam

nposoounu 3 eukopucmaruam npoepam "Microsoft Excel 2007" ma "StatisticSoft

6.0".

Pe3yabTaTn 10C/IiIKeHb TA iX 00r0BOPEHHS

1. Mexanizmu 8inbHOPAOUKATbHOSO NOWKOONCEHHS CIM SIHUKIG [ cnepmu npu
NOEOHAHIL Oii HA OP2aHi3M HIMpamy Hampiro ma peHmaeHi8CbK020 ONPOMIHEeHHS

Cynepokcuanuii anion-pagukain (CAP) nocutbh akTUBHO POYKY€ETHCS
CYOKIIITHHHUMH CTPYKTYpaMH CiM’sIHUKIB 1HTakTHUX 11ypiB. Tak, HAJIH-3anexHuit
(mitoxonapianeuuii) ETJI Bupo6nsie 18,6+1,2 amoins/t-¢c, HAJIOH-3anexuumii
(mikpocomanbhuii) ETJI — 16,7+1,3 amounb/Tc.

Ha 30 o0y iHTOKCHKAIIIl HITPATOM HATPiO CIIOCTEPIra€ThCs MiABUILEHHS
npoaykiii CAP mitoxouapiansuum ETJI —go 22,7+1,1 amons/r*c (Ha 22,0%,
P<0,02). V Toii e yac reneparrisa uporo paaukana HAJIOH-3anexaum
(mikpocomanbeaum) ETJI 3mentyerses — 10 9,3+0,8 amons/rxc (Ha 44,3%, P<0,001).

Bupo6nenns miei AOK MiTOXOHAPIsSAMU CIM'STHUX KaHAIBIB 1 KiTHH Jlewmira
OB’ SI3YI0Th 3 TUCHYHKIIIEI0 MITOXOHpianbHOTO (hepmeHTHOTo KomIuiekey I (HAJIH
— yoixinoHokcugopenykraza (Vinogradov A.D., Grivennikova V.G., 2016). V¥
HU3BbKUX KOHIeHTpamisix CAP 0Gepe ydacts y OiocuHTe31 O1JIka Ha eTarl TPaHCIALIl
Ta, K BHYTPIIIHBOKIITHHHUN PErynarop (YHKIIIOHAILHOTO CTaHy MITOXOHIPIM
(Sabeti P. 2016; Sanz A., 2016).

[Ipunyckaemo, mo 3meHuieHHs reHepauii CAP Mikpocomamu Moxe OyTH
OB’ A3aHO0 31 3/IaTHICTIO HITpaTiB OKUCHIOBATH F e i cTab1I13yBaTu HUTOXPOM Piyso,
110 3HMXKYe oro aktuBHICTH (Bae Y.S. et al., 2011). IlpogykT meTabosi3my HITpaTiB
- OKCHUJ a30Ty — 31aTHuil 01oKkyBaTu (hepmeHTH 1boro ETJI, yrBOprooun KOMIUIEKC 3
Fe** 3a mirangauM Micuem cyocTpary.

OpakiiiiHe PEHTTeHIBChKE OMPOMIHEHHI B cymapHiii m031 0,24 I'p Takox
niguirye npoaykiiro CAP y  TkanmHax cim’saukiB  HAJIH-3anexxnum
(mitoxonapiansaum) ETJI — no 24,3+1,6 umons/t-¢ (Ha 30,6%, p<0,02). [Ipu ipomy
redepaiiss CAP HAJI®H-3anexxuum (mikpocomansaum) ETJI 3MeHmyetbest — 10
11,2+1,4 amons/rxc (Ha 32,9%, P<0,02).



[TpuraideHHs] TUTOXPOM Pyso-3a5I€KHUX OKCHIIOPETYKTA3 €HIOTUIa3MaTUIHOTO
peTukyinymMa Ta / ab0 aBTOOKHCHEHHSI IUTOXpoMy Pisp Moxke OyTH pe3yabTaTom
npsMoi  ab0 Omocepe/IKOBaHOI TEeHOTOKCHMYHOI Jii 10HI3YIOHYOTOo OIPOMIHEHHS,
cipsimoBaHoi Ha cuHTe3 dpepmenTiB (Ledpxxunckuit O.H., 2001).

3a yMOB PEHTTE€HIBCHKOI'O OIPOMIHEHHS MiJ1 yac 30-A€HHOTO BBEJECHHS HITpaTy
Hatpito  renepauis CAP y  TkanmmHax  cim’sHukiB  HAJIH-3anexnum
(mitoxonapianbaum) ETJI migBumyetses 10 26,3+1,2 HMOJIB/T ¢, 1110 TIEPEBUIITYE Ha
41,4% (p<0,002) mani IHTaKTHOI TpPYIH, aje€ CYTTEBO HE BIPI3HIETHCS BIA
pe3yNbTaTiB APYToi Ta TPETHOI cepiil.

[Mopymenns mitoxonapiansuoi ETJI 3a yMOB 130160BaHOT Ta CyKyMHOI Aii Ha
OpraHi3M HITpaTy HATpil0 Ta PEHTTEHIBCHKOTO OIMPOMIHEHHS MiATBEPIKYIOTHCS
JAHUMHU II0J0 AKTUBHOCTI y TKaHWHAX CIM SHUKIB OUIMX MIypiB TEPMIHAIHHOTO
dbepMenTy auxampHOTO JaHIora mitoxouapidn — [[XO. Tak, aktuBricTh [[XO
3MEHIIY€eThCs 3a yMOB 30-1eHHOT 1HTOKCHKaIlii HiTpatoMm HaTpito 3 1,43+0,12 ox.axT.
(y sopmi) po 0,67+0,11 om.axr. (Ha 53,1%, P<0,02), mpu dpakuiitHoMy
peHTreHiBcbkoMmy omnpomineHHi — 1o 0,94+0,07 on. akr. (Ha 34,3%, P<0,05), npu
MO€HAHOMY BIUIMBI Ha3BaHUX YMHHUKIB — 10 0,57+0,07 (Ha 60,1%, P<0,05).

YTBOpeHHss 3HauHOi KuibkocTi CAP 3a yMOB 130/1bOBaHOi HITPATHOI
1HTOKCHKAIIi1, BIUTMBI PEHTI€HIBCHKOT'O OMPOMIHEHHS Ta IMOE€HAHOT A1l IMX YNHHHKIB
CTBOPIOE TEPElyMOBH JJIsi YTBOPEHHs INpu 30unbineHHI piBHI NO ADA, 30Kkpema,
MIEPOKCUHITPUTY.

[Ipu pocnipkeHHI TKaHUH CIM’SIHUKIB 1HTAKTHUX IIypiB BHSBIICHO, IO

cymapHa aktuBHicTh NOS ckmamae — 4,71+0,15 mxmob NO2/r'xB., a KOHIICHTpaIlis
HITpuT-MoHIB — 0,1440,02 mxmonw/r. KoHleHTpaliss NEepOKCHUHITPUTY B TKaHUHAX
ciM’siHukiB  ctaHoBUTh 0,68+0,02 wmkmonw/r. Hwuszpkuili piBeHb IIi€l CHOIYKH
3abesreuye i curHanabHi BractTuBocTi (JiJ. et al., 2007; Doshi S.B. et al., 2012).

BBenenns HiTpaTy HaTpito potsarom 30 ai0 ICTOTHO HE MO3HAYAETHCS
cymapHiii aktuBHOCTI NOS y TKaHMHax ciM’siHUKIB. KoHIeHTpallisl HITpUT-HOHIB
(mIpoayKTiB MeTaboJ113My HITpaT-HOHIB) 3011bIIyeTHCS A0 0,31+0,02 MKMOIB/T (Ha
121,4%, p<0,001). BmicT NE€pOKCUHITPUTY B TKAHUHAX CIM SHUKIB I1IBUILYETHCS 0
1,06+0,04 mxmoub/T (Ha 55,9%, p<0,001).

@pakiiiiHe PeHTreHIBCbKEe ONpPOMiHEHHI B cymapHiid 1031 0,24 I'p icToTHO
30uTblIye cymMapHy akTuBHICTH NOS y TkanumHax ciMm’sHukiB — no 11,11+0,58

MkMoOiIb NO2/r-xB., mo nepepuinye Ha 135,9% (p<0,001) nani iHTakTHOI Ipynu Ta
Ha 124,0% (p<0,001) pe3ynbTaT Apyroi cepii.

Konuenrtpauis HiTput-iloHiB migsuiyerbess 10 0,18+0,01 mxmonb/r (Ha
28,6%, p<0,001), mpote mocrymaerbcsi Ha 41,9% (p<0,001) manum apyroi cepii.
BMICT nepoKCHHITpUTY B TKaHWHAX CIM SHUKIB migBuuryerbes n0 0,98+0,03
MKMOJIB/T (Ha 44,1%, p<0,001).

3a yMOB PEHTTEHIBCHKOTO OMPOMiHEHHS i1 4yac 30-I€HHOTO BBECHHS HITpaTy
HaTpilo cymapHa akTuBHICTH NOS y TKaHMHax CIM’SHUKIB 30UIBIIYETHCA 0

7,20+0,26 mxmoms NO2 /r-XB., 0 nepeBuutye Ha 52,9% (p<0,001) nami inTakTHOI

rpynu Ta Ha 45,2% (p<0,001) — pe3ynbTaT Ipyroi cepii, aje nocrynaerbest Ha 35,2%
(p<0,001) — nanuM TpeTHOI cepii.



Konnentparniis HITpUT-HOHIB 32 IIMX YMOB Yy TKaHMHAX CIM SHHUKIB
nigsuinyetbest 10 0,38+0,01 MKMOJB/T, 110 MEPEeBUIIY€E Pe3yJIbTaT 1HTAKTHOI IPYIH
tBapuH — Ha 171,4% (p<0,001), pesynbrar apyroi cepii — Ha 22,6% (p<0,01),
pe3ynbTat TpeThoi cepii —Ha 111,1% (p<0,001).

BwmicT nepokCuHITpUTY CyTTEBO 30UIbIIy€eThCsS — A0 1,22+0,04 MKMOJIB/T, 1110
NEPEeBUIIY€E PE3yNbTAaT 1HTAKTHOI Tpynu TBapuH — Ha 79,4% (p<0,001), pesynbrar
npyroi cepii — Ha 15,1% (p<0,02), pesynbTaT TpeThoi cepii — Ha 24,5% (p<0,001).

CAP, mo Bupobnserscsi miToxoHnapianbuuMm ETJI, 3matHuil iHayKyBaTu 1
npoaoBxyBaTu JaHuror [IOJI, BTOpUHHMM MNPOAYKTOM SIKOTO € MaJIOHOBHIA
nianpaerin — rojoBHa ckimanoBa ThK-aktuBaux npoayktiB (LleOpxunckuii O.U. Ta
cmiBaBT., 2008).

3a JaHUMH JOCIHIKEHHsI, Y TOMOTEHaTl TKaHUH CiM’ SHUKIB 1HTAKTHUX IIypiB
koHeHTpauis TBK-aktuBHuX cnomyk mno Ta michns 1,5-roguHHOi 1HKyOAarii y
3ayni3oackopbaTHoMy OydepHOMY pO3uMHI Cckiagae BiamoBigHo — 19,3+2,2 Ta
23,2+3,2 mxMmoub/Kr. [IpupicT KOHIIEHTpaIlll IMX peYOBUH 3a yac iHkyOarii — 3,9+1,7
MKMOJIB/KT, T0OTO 20,2%.

Ha 30 o0y iHTOKCHKAIli HITpaTOM HATPilO CIOCTEPITA€ThCS ITiIBUIIICHHS
koHuentpamii ThbK-peaktanTtiB nmo Tta micna 1,5-roguHHOi  1HKyOamii y
3ayni3oackopbaTHoMy OydepHOMy po3duHI - BiamoBigHo mo 35,7+3,1 (ma 85,0%,
p<0,001) Ta 45,1+5,1 mxmounb/kr (Ha 45,1%, p<0,01).

[Ipore mnpupict TBK-akTUBHHX cCHOJIYK 3a 4Yac I1HKyOamlii CyTT€BO He
BIIPI3HAETHCS BIJ JaHUX IHTAKTHOI TPYIH, IO CBIAYWUTH MPO KOMIIEHCOBAHUI
xapaxrep [1OJI.

Lleli BUCHOBOK MHIATBEPIXKYE TAKOX MiABUILICHHS akTUBHOCTI AO QepmeHTy
COH — no 4,8+0,2 ox. akT. (Ha 26,3%, P<0,05). V Toii >)xe yac akTUBHICTh KaTajia3u
3meHmyerbcst — 10 0,42+0,03 on. akt. (Ha 55,8%, P<0,001). AxtuBHicts ['SH-
MePOKCH/Ia3a — ICTOTHO HE 3MIHIOETHCS.

Bigomo, mio karamaza BiApI3HIETBCA BUCOKOHO uyTiHBICTIO 10 NO, mpu
B3a€EMO/IIT 3 SIKUM YTBOPIOETHCS TpHUTHIUeHa (opma depmeHTy - depikaTtanaza-NO
(Kim Y.S., Han S., 2000).

@OpakiiiiHe PEeHTreHIBChKE OMPOMIHEHHI B cymapHii m031 0,24 I'p Takox
migBuinye koHmeHTparito TBK-peaktanTiB 10 Ta micas 1,5-roguHHOi 1HKYyOAaIii y
3aymi3oackopbaTHoMy OydepHOMYy PO34MHI - BiAmoBigHO 10 28,2+3,2 (Ha 46,1%,
p<0,05) ta 37,4+4,0 mxmouns/kr (Ha 61,2% p<0,02).

[Tpu ubomy npupict TBK-akTuBHUX crionyk 3a yac iHKyOauii ckinagae 9,2+1,0
MKMOJIB/KT, 1m0 Ha 135,9% (p<0,02) mepeBuiye pe3yiapTar iHTakTHOI Trpynu. lle
CBIIUUTH Mpo 3HMKEeHH AO noTeHIany ta nrekommnencoBanuit xapakrep [1OJI.

oMy cnpusie, 30KpeMa, 1 BIJICYTHICTh MiABUIIEHHS akTuBHOCTI AQO
dbepmentiB — COJI 1 I'SH-nepokcuaazu, a TakoX 3MEHIIEHHS aKTUBHOCTI KaTajaszu
(1a 21,1%, p<0,05).

3a yMOB PEHTTEHIBCHKOTO OMPOMIHEHHS i1 yac 30-IeHHOTO BBEECHHS HITpaTy
HATPIIO CIIOCTEpiraeThes miaBuIeHHs KoHeHTpailii ThK-peakranTtiB 1o iHKyOari -
1o 49,3+2,7 Mkmonb/Kr, 1m0 nepesuirye Ha 155,4% (p<0,001) nani iHTaKTHOI TpYyTH,
Ha 38,1% (p<0,01) — pesymnwTaT mpyroi cepii, Ta Ha 74,8% (p<0,001) — pe3ynbTaT
TPETHOI cepii.



Konnentparis TbK-aktuBHuUX cmomyk micas 1,5-romuHHOT  iHKYyOamii y
3ayi3oackopbatHoMy OydepHOMY pO34uHI TakoXX 30uUIblIyeThCs — g0 61,7+4,4
MKMOJIB/KT, 110 nepeBuinye Ha 165,9% (p<0,001) mani iHTakTHOI TpynH, Ha 36,8%
(p<0,05) — pe3yabTaT Apyroi cepii, Ta Ha 65,0% (p<0,02) — pe3ynabTat TPETHOI cepii.

[Tpupict TBK-peakranTiB 3a yac iHKyOarii ckinagae 12,4+3,0, mo Ha 217,9%
(p<0,05) nepeBuiiye pe3yabTaT IHTAKTHOI TPYIH Ta CBITYUTH PO JEKOMIIEHCOBAHUN
xapaxkrep [1OJI.

3a nmux ymoB aktuBHicTE COJ[ cyTTeBO 3MeHmyeTbest — a0 2,6+0,1 ox. akr. ,
o noctymnaerses Ha 31,6% (p<0,002) manmm inTakTHOI TpynH, Ha 45,8% (p<0,001)
— pe3ynbTaty Apyroi cepii, Ta Ha 16,1% (p<0,02) — pe3ynbraty TpeThoi cepii.

AKTHBHICTh KaTaja3d TaKOX 3HIKyeTbcss — a0 0,52+0,07 ox. axt., 1o
noctymaerbess Ha 45,3% (p<0,002) mani imTaktHOi Tpynu Ta Ha 30,7% (p<0,02)
pe3ynbTaTy TpeThoi cepii. AktuBHIcCTh ['SH-mepokcuaasu He BHABISE TOCTOBIPHHUX
3MiH.

CynepokcuHuil aHIOH-paguKall MPOAYKYEThCS Y CIIEpPMATO30iaxX CCaBIliB
HAJIH-3anexuum ( wmitoxouapianbhuMm) Ta HAJIOH-3anexunumu (HAIDH-
mutoxpoM Puso 1 HAJIOH-tutoxpom Bogsisss)) ETJI. Tak, Bupo6nenns CAP
MmitoxoHapianeaum ETJI (nmpu crumymsmii HAJIH) y cnepmi cranoButh 4,8+0,2
nmouts/cx 108, a HA JIdH-3anexuanmu — 4,3+0,2 nmois/cx 10°.

Ha 30 100y iHTOKcukamii HiTpatoM Hatpito  reHepariss CAP
mitoxoHapianbaum ETJI (mpu crumymsmii HAJIH) 30umemyerscs — no 7,4+0,3
nmous/cx10° (ma 54,2%, P<0,001), a HAJI®H-uuToxpom Pyso i HAJI®H-muroxpom
Baasisssy ETJI (mpu crumymsnii HAJIIOH) — mo 6,8+0,3 nmonns/cx10° (wa 58,1%,
P<0,001).

@pakuiiiHe pEeHTTeHIBChbKE OMpPOMIHEHHI B cymapHiil 1031 0,24 I'p Takox
nigsuiye npoaykuito CAP y cnepmi mitoxonapianeHuM ETJI (npu ctumymsiuii
HAJIH) — mo 7,5+0,3 mvmouns/cx10° (ma 56,3%, P<0,001), a HAJI®H-muroxpom Pyso
1 HAJI®H-umutoxpom Bossisssy ETJI (mpu ctumynsauii HAADH) — no 7,8+0,3
nMons/cx10° (ma 81,4%, P<0,001).

3a yMOB PEHTTE€HIBCHKOTO OMPOMIHEHHS i yac 30-1€HHOTO BBEJCHHS HITpaTy
Hatpito renepaiiiss CAP y cnepmi HAJIH-3anexxaum (mitoxonapiamsaum) ETJI
migsunryerbest 10 9,2+0,6 mvons/cx10°8, mo nepesniye Ha 91,7% (p<0,001) nani
1HTaKTHOI rpymu, Ha 24,3% (p<0,02) — pe3yabTat apyroi cepii, Ta Ha 22,7% (p<0,02)
— pesynbTaT Tpethoi cepii. [Ipoaykuis CAP y cnepmi HAIDH-umutoxpom Pusp 1
HAJ®H-mutoxpom Baysisssy ETJI (mpu ctumynaunii HAJI®OH) nmigBuuryerscs 1o
8,9+0,6 mmonn/cx10%, , mo nmepesuiye Ha 107,0% (p<0,001) mani iHTaKTHOI rpynH
ta Ha 30,9% (p<0,01) — pe3yabTar Apyroi cepii. 3rilHO 3 HAIKMU JaHuMH, Ha 30
100y 1HTOKCHKallli HITpaTOM HaTpito cyMapHa akTuBHICTE NOS y cnepmaro3oigax
1CTOTHO HE 3MIHIOETHCS.

@OpakiriiiHe peHTreHIBChKe OMPOMIHEHHI B cymapHii o031 0,24 ['p migBuirye
cymapHy aktusHicTh NOS y cmepmarosoimax — mo 25,9+1,2 mmons/xBx10° (Ha
317,7%, P<0,001).

3a yMOB PEHTTEHIBCHKOTO ONPOMiHEHHsI i yac 30-1eHHOTO BBECHHS HITpATy
HaTpito cymapHa akTuBHICTE NOS y criepMaTo30igax 3aIUIIA€THCS 301IBIICHOI0 — JI0
20,7+1,6 amonb/xBx10° (1a 233,9%, P<0,001).



Hapnmumkoe yrtBopeHHs A®K y cnepmaTo3oimax 3a yMOB EKCHEPUMEHTY
3aKOHOMIPHO NTO3HAYAETHCS Ha KOHIIEHTpallii BTOpUHHUX NpoaykTiB [1OJI.

3a maHUMHU JOCHIDKEHHS, y CHEpMi 1HTaKTHUX IypiB KoHueHTpamis TBK-
AKTUBHUX CIIONYK CKJIajgac Bianosigao — 70,2+6,2 nmoms/ma x 108,

Ha 30 noOy inTOKCHKalii HiTpaToM HaTpito KoHmeHTpalis TBK-peakrtanTis
30inpmyeThes — 70 117,5+5,5 nvons/cx10° (ra 67,4%, P<0,001).

®dpakiiiiHe pPEHTreHIBCbKE OMpPOMiHEHHI B cyMapHiil no3i 0,24 I'p Takox
nigsuinye KoHuenrpanilo TBK-aktuBaux cronyk — g0 123,9+8,6 mmons/cx10° (ua
76,5%, P<0,001).

3a yMOB PEHTTEHIBCHKOTO OMpOoMiHEHHS il yac 30-1eHHOTO BBEICHHS HITPATy
Hatpiro xouuentpaiis TBK-peakrantis 36ibinyerses — a0 143,3+9,6 nmons/cx10°,
o nepeuntye Ha 104,1% (p<0,001) mani iHTakTHOI rpymu Ta Ha 22,0% (p<0,05) —
pe3ynbTaT Ipyroi cepii.

2. 3minu pyHKYyioHaNbHO20 CMAaHy cnepmu OiIuX Wypis 3a yMo8 CyKynHoi Oii Ha
Op2aHi3M HIMmpamy Hampito ma peHmeeHi8CbKO20 ONPOMIHEHH S

[Ipu nocmimkeHH! KUIbKICHUX MOKa3HUKIB CIIEPMH 1HTAKTHHUX IIypPIB CEPEIHE
YUCI0  cHepMaro3oimiB  ckmamae  (48,4+3,1)x10% 3 axmx  (10,5+0,22)% €
Hexxurte3gatHumu, a (15,5+0,94)% crnepMato30ifiB MpeACTaBICHO MATOJOTTYHUMU
bopmamu.

Ha 30 no0Oy iHTOKCHKaLli HITPaTOM HATPIlO0 CEPEAHE YUCIO CHEPMATO30i/1B
smeHmyeThes 10 (36,6+4,1)x10° (ma 24,4%, p<0,05). KilbKicTh HEXKHUTTE3IATHHX
cnepmato3oiniB 360ubmyerbes 10 (33,0+0,38)% (na 214,3%, p<0,001). Yucmno
MaTOJIOTTYHUX (OpPM CHEepMaTo30ifiB 3a HuXx yMoB ckiagae (40,0+1,99)%, mo Ha
158,1% (p<0,001) mepeBuiye BeauuuHy 1HTaKTHOI rpynu. Cepel MaTOJOTTYHHX
dbopM crnepmMaTo30i/liB, Kl YTBOPIOIOTHCS 32 yMOB 30-I€HHOTO BBEACHHS HITPATy
HATpIIO, CIOCTEPITA€ThCA TEepeBaKaHHS KJIITUH 31 3MIHaMHM TOJIIBKM (HaOyXaHHS,
3MOpIIYBaHHS, MIKpO- Ta MakKpOTOJIIBKHA, BaKyoJji3allis aKpOCOMU TOIO), a TaKOXK
3MIIIaHUMHU IehEeKTaMu.

Uucno KIITUH 3 aHOMAaTISIMUA TOJTIBKM Ta 3MIIIAHOKO MATOJOTIEI 3a IMX YMOB
ckianae BiamosigHO (80,0+3,59)% Ta (7,5+0,62)%, mo Ha 37,8% (p<0,001) Ta
132,2% (p<0,002) nepesuiitye naHi nepuioi cepii.

VY To# Xe Yac BiJICOTOK CIIEPMATO30i[iB 3 aHOMAJISIMU IIMUKK Ta CEPEIHbOI
yacTUHU (HAOyXaHHS Ta 3MOpIIyBaHHS) Ta XBOCTa (BIJACYTHICTb, ITOJBOEHHS,
3pOCTaHHS 3 TOIBKOIO) 3MEHITy€eThes BianoBiaHo 110 (5,00+0,36)% Ta (3,75+0,62)%,
106TO Ha 69,0% (p<0,001) Ta 76,8% (p<0,001) mocTynaeTscs JaHUM THTAKTHOI cepii.

3a yMOB (PpakUIHHOTO PEHTTEHIBCHKOTO OMPOMIHEHHS IIYPIiB Yy CyMapHiil 1031
0,24 T'p cepefHe YNCIIO CIIEPMATO30iIiB TAKOK 3MEHIIYeThCS - 10 (34,7+3,6)x10° (na
28,3%, p<0,02). KigbKiCTh HEXHUTTE3NATHUX CIIEPMATO30idIB 30UIBIIYETHCS O
(35,5+0,40)% (ua 238,1%, p<0,001). Yucio naTosoridaux GopmM CIIepMaTo30imiB 3a
uux ymoB ckianae (40,0+2,1)%, mo Ha 158,1% (p<0,001) nepeBulye BeaInduHy
1HTaKTHOI FPyIH.

[Ipu boMy cepen maToJaoriyHux (HOpPM CIEepMaTO30idiB TAKOK MEPEBAKAIOTH
KIITUHA 3 aHOMAaJliIMH TOJIIBKM Ta 3MimaHuMu Jedexkramu. Tak, KUIBKICTb
CIIEPMATO30i/1IB 3 aHOMAJISIMUA TOJIIBKM Ta 3MIIIAHOK TMATOJIOTIEI0 3a IUX YMOB



ckiagae BimmoBimHo (85,0+2,3)% Ta (8,75+0,71)%, mo Ha 46,4% (p<0,001) Ta
170,9% (p<0,001) nepeBuiilye aHi nepuioi cepii.

BincoTok crnepmaTo30ifiB 3 aHOMaisIMH IIMHUKA Ta Tijla 3MEHIIYETHCA O
(2,50+0,36)%, xBocta - mo (1,25+0,44)%, Hepo3AlIEHHX CIEPMATO30iIIB - [0
(2,50+0,44)%, mo BigmoBimHo Ha 84,5% (p<0,001), 92,3% (p<0,001) ta 61,2%
(p<0,05) mocTymaeThcst JaHUM 1HTAKTHOI cepii.

3a yMOB PEHTTE€HIBCHKOI'O OMPOMIHEHHS MmiJ yac 30-A€HHOTO BBEJECHHS HITpaTy
HATPIIO CEpEeHE YHMCIIO CIepMaTo30iaiB 3MeHmryeTses 10 (31,4+4,1)x106, mo Ha
35,1% (p<0,01) mocrymaeTbcsi pe3yNbTaTy IHTAKTHOI TPYIH, MPOTE CYTTEBO HE
BIJIPI3HSAETHCS BIJl JaHUX JAPYTOi Ta TPEThOI CEepiid.

KinpKicTh HEXUTTE3MATHUX CHEPMATO30i1B 301IbIyeThes 10 (45,5+0,62)%,
IO MepeBUIy€e AaHi 1HTaKTHOI rpynu - Ha 333,3% (p<0,001), apyroi Ta TpeTboi
cepiil — BianoBiaHO Ha 37,9% (p<0,001) ta 28,2% (p<0,001).

Yucno maTosoriyHuX GopM CIepMaTO30i/1B TAKOXK 1ICTOTHO MiBUIYETHCS - J10
(50,0+3,22)%, 110 nepeBuIIye AaHl IHTaKTHOI rpymnu - Ha 222,6% (p<0,001), apyroi
Ta TPETHhOi cepiid — BianmoBiaHO Ha 25,0% (p<0,02) Ta 25,0% (p<0,05).

Sk 1y cepii 3 1301p0BaHUM (PAKLIMHUM PEHTI€HIBCHBKUM OINPOMIHEHHSM, Y
bOMY BHUIIAJKy NEpPEeBaXalOTh KIITHHH 3 AHOMAIisIMU TOJIBKM Ta 3MIIIAHOIO
MaToJIOTI€0, BIACOTOK SKUX ckiagae BiamoBigHo (86,00+4,18)% Ta (6,00+0,49)%,
o Ha 48,1% (p<0,001) Ta 85,8% (p<0,02) nepeBuirye nani nepmioi cepii. [Ipote
B1JICOTOK CIIEPMATO30i/I1B 31 3MilIaHOO maToJiorieto Ha 31,4% (p<0,01) moctymnaerbcs
TaKOMY Yy TPETIH cepii.

[Ipu 1mpoMy y TOpIBHSHHI 3 pe3yJlbTaTaMH TPETbOi cepii 301IbIIYETHCS
BIJICOTOK KJIITHH 3 aHOMalisiMu Imuiiku Ta Tita — Ha 60,0% (p<0,01), xBocta —
140,0% (p<0,02). 3ycTpiyaroTbCi CIEepMaTO30iAu 31 "CKpydeHOW" MHIMHKOIO,
HaOyxaHHAM a00 3MOPIIYBaHHSIM CEPEIHbOI YACTUHHU, BIJICYTHICTIO a00 MOIBOEHHAM
XBOCTa. Pizie 3ycTpiyaroThCsi HEPO3A1JICHI CIIepPMaTO301IH.

[TepeBaxkaHHs criepMaTO30iiB 13 MATOJOTIEI0 TONIBKH CBITYHUTH, 1110 TOJIOBHOIO
MPUYMHOIO YTBOPEHHS MATOJOTIYHUX (OPM KIITHH € 3MIHM B CHEPMATOT€HHOMY
emitenii cim’ssauKiB (lonros B.B. Ta cmiBast., 2006).

[Ipu nocnmiKeHHI TMOKAa3HUKIB PYXJIMBOCTI CIEPMATO30i[IB IHTAKTHUX
(72,6+4,2)% K1ITUH BUSIBJISIOTh HAJIEKHICTh A0 Kareropii A (HopMmokiHe3uc), (12,3+
0,8)% - xareropii B (rimokinesuc), (9,4+0,5)% - xareropii C (IHUCKIHE3UC),
(5,7+0,4)% - xareropii D (akine3uc)

Ha 30 noOy iHTOKCHKAIlli HITPaTOM HATPIIO BIIMIYAETHCSA 30UIBIICHHS 0
(13,6+1,5)% (na 138,6%, p<0,001) Hepyxomux crepMaro30ifiB (kareropis D) npu
sMmeHmenHi (Ha 22,3%, p<0,02) gactku cnepmatosoiniB kareropii C (quckinesuc),
skuit ckianae (7,3+0,5)%.

3a yMOB (PpakIifHOTO PEHTTEHIBCHKOTO OMPOMIHEHHS IIyPiB Yy CyMapHiil 1031
0,24 T'p iCTOTHO 3MEHIIYETHCS BIJICOTOK HOPMOKIHETHYHHX (OPM CIEpPMAaTO30i/IiB
(xareropis A) - no (46,7+5,3)%, 10610 Ha 35,7% (p<0,01) y MOpIBHIHHI 3 JaHUMU
iHTakTHOI cepli. [Ipm 1bOMY HOCTOBIPHO 30UIBIIYETHCS YACTKHU CIIEPMATO30i/1B
kareropii B (rimokine3uc) — go (25,1+1,7)%, mo nepeBumrye Ha 104,1% (p<0,001)
pe3ynbTaTr 1HTakTHOI rpymu Ta Ha 59,9% (p<0,01) mami apyroi cepii. BimcoTox



HEPYXOMHUX crepmaTo3oiniB (kareropis D) Takox migBumryetses — no (18,1+1,5)%,
o Ha 217,5% (p<0,001) nepeBuIiye pe3yabTar IHTAKTHOI TPYIIH.

3a yMOB PEHTTEHIBCHKOTO OMpOMiHEHHS i yac 30-1eHHOTO BBEICHHS HITPATy
HATPiI0 BIACOTOK HOPMOKIHETMYHUX (opMm crepmaTo30iniB (kateropis A)
3MeHIIyeTbcst a0 (44,0+4,9)%, T1o6tO0 Ha 39,4% (p<0,01) y mopiBHAHHI 3
pE3yNbTaTOM MEPIOi cepii. 3HAUHO 301IBIITYETHCS YACTKA CIIEPMATO30i/11B KaTeropii
B (rimokine3uc) Ta D (akiHe3uc). BiacoTOK TIMOKIHETUYHUX CIEPMATO30iIiB
(kareropis B) miaBunyerbes go (28,4+1,8)%, mo nepesuirye Ha 130,9% (p<0,001)
pe3ynbTaT iHTakTHOI Tpymu Ta Ha 80,9% (p<0,02) mani apyroi cepii. Yactka
HEPYXOMHUX crepmaTo30iniB (kareropis D) migsuimyetbes mo (20,7+2,9)%, mo Ha
263,2% (p<0,001) nepeBuiirye pe3yiabTaT IHTAaKTHOI rpynu Ta Ha 52,2% (p<0,05) nani
apyroi cepii. OIHOYACHO 3 IIMM BIICOTOK AMCKIHETHMYHUX KIiTHH (Kareropis C)
3MeHIIyeThes 110 (6,9+0,4)%, o BignmosigHO Ha 26,6% (p<0,002) ta 31,7% (p<0,01)
MOCTYIAETHCS TAHUM TIEPIIOi Ta TPETHOI cepii.

3. Bnaue menamoHiny Ha OKUCHIOBAIbHULL MemAOONi3M 6 CiM SAHUKAX i cnepMi
ma QYHKYIOHANbHUL CMAH cnepmu OIIUX wypie 3a yMo8 CYKYNHOI Oii Ha opeaHizm
HImpamy Hampio ma peHmzeHi6CbK020 ONPOMIHEHHS

BBeneHHs MenaTOHIHY 3a YMOB PEHTI€HIBCBKOTO ONMpOMiHEHHs mia 4dac 30-
JIEHHOTrO BBEACHHS HITpaTy HaTpito oOMmexye renepauito CAP y TkaHuHax
cim’saukiB HAJ[H-3anexuum (Mitoxouapiansaum) ETJI 1o 20,4+1,2 amons/rxc, mo
noctymnaerbes Ha 22,4% (p<0,01) nanum yeTBepTOi cepii.

VY TOW e Yac NpU3HAYECHHS MEJIATOHIHY 32 YMOB IIO€JHAHOTO BIUIMBY
paaiaifHOTO Ta TOKCUYHOTO YMHHUKIB CYTTEBO HE Mo3HavaeThbes Ha renepariii CAP
y TkanuHax cim’siHukiB HAJIOH-3anexxaumu ETJL.

[IpumiTHO, IO MENATOHIH CIpPABIS€ MO3UTHUBHY 10 HAa MITOXOHIpPIaIbHUN
ETJI. Tak, akruBHicTs [IXO mpu 3acTocyBaHHI MEJaTOHIHY 3a YMOB CYKYITHOT Jiii Ha
OpraHi3M HITpaTy HATPII0 Ta PEHTICHIBCHKOTO OMPOMIHEHHS 30UIBIIYETHCS O
1,41+0,20 on.akrt. , mo Ha 147,4% (p<0,002) nepeBulirye pe3ynbTaT 4€TBEPTOI Cepii.

3acTocyBaHHS MEJIATOHIHY 3@ YMOB PEHTI€HIBCHKOIO ONPOMiHEeHHs mig vyac 30-
JIEHHOTO BBEJICHHS HITPATy HATPIIO 3MEHIIYe CyMapHy akTUBHICTE NOS y TKaHWHax

cim’siHEKIB — 10 3,9140,16 Mxmons NO2 /r-xB8., mo Ha 45,7% (p<0,002)
NOCTYNAEThCS JAHUM YETBEPTOI IPYTIH.

Binomo, mo mMenaTonin 3matHui cenektuBHO npurdigyBatu iNOS (Dong W.G.
et al., 2003; Oktem G. et al., 2006; Escames G. et al., 2006).

3a HaBeJICHUX BHIIEC YMOB KOHIIEHTpAIIiSl HITPUT-HOHIB TAKOX 3HUKYETHCS - JI0
0,28+0,02 mxmodb/T, 110 Ha 26,3% (p<0,001) mocTymnaeTbcss JaHUM YETBEPTOL IPYTIH.
BMICT mNepOKCHHITPUTY B TKaHMHAX CIM SHUKIB 3MeHmyerbes a0 0,92+0,06
MKMOJIB/T, 110 Ha 24,6% (p<0,01) moctymnaerbcs pe3yibTaTy 4eTBEPTOi cepii.

BBeneHHss MenaToOHIHY 3a YMOB PEHTI€HIBCHKOI'O ONpoMiHeHHs mia yac 30-
JIEHHOTO BBEJICHHS HITpaTy HaTpilo 3MeHInye koHreHTpauito TBK-peakTaHTiB 110
iHKyOanii romoreHary - go 28,4+3,2 MKMOJIB/KI, 110 MNOCTynaeTrbess Ha 42,4%
(p<0,001) manum uyerBeptoi cepii. IIpupict TBK-aktuBHUX cmonyk 3a yac 1,5-
TOJMHHOI 1HKYOalii y 3am3oackopbatHomy OydepHomy posumHi ckianae 10,9+3,1



MKMOJIB/KT, 110 TocTynaeTses Ha 12,1% (p<0,05) nanum yetBepToi cepii Ta CBITUUTH
PO MIJBUIIEHHS aHTUOKCUJIAHTHOTO TTOTEHIIIaIy.

[Toxpamennss AQO cucreMd T@pu 3aCTOCYBaHHI MEJATOHIHY 3a YMOB
EKCIIEPUMEHTY MIATBEP/KYETHCS TAKOXK 30UIbIIEHHSAM akTUBHOCTI AO (epMeHTiB.
Tak, aktuBHicTe COJl migBumyetbes no 3,7+0,3 ox. akt., mo Ha 42,3% (p<0,01)
NEpPEeBUIIYEe BEIUYMHY YETBEpPTOi  ceplii. AxtuBHicth ['SH-mepokcunaza
30uTbIIy€eThes 10 88,4+5,2 on. akt. ToOto Ha 35,8% (p<0,01) nepeBunrye pe3ynbrar
YeTBEPTOi cepli. AKTUBHICTh KaTajasu miasuiyeTses 1o 0,70+0,06 oa. akT., 1o Ha
34,6% (p<0,002) nepeBuIye BEININHY YETBEPTOI cepii.

BBenenHss MenaToHIHY 32 YMOB PEHTI€HIBCHKOTO ONMpOMiHEHHs mia yac 30-
JCHHOTO BBEJEHHS HITpaTy HaTpito oOMexye Yy cmepMmi Trenepainito CAP
mitoxoHapianbauM (mpu ctumyisinii HAJIH) 1 HAI®H-3anexuumu ETJI (HA IOH-
mutoxpoM Pysp 1 HAIADH-tutoxpom Bossisssy - mpu ctumymsimii HAJIOH) —
BignoBigHo mo 7,1+0,3 mmoaw/cx10®, ta 5,7+0,6 nmmoas/cx10®, mo Ha 22.8%
(p<0,001) Ta Ha 36,0% (p<0,01) mocTynaeThCcsi JAHUM YETBEPTOI CEPIi.

3acTOCyBaHHS MEJATOHIHY 3a YMOB PEHTI'€HIBCHKOTO OIPOMIHEHHS miJ yac 30-
JICHHOT'O BBEJICHHS HITpaTy HATPIiIO 3MEHIIY€E y CIIEpMaTO30iJaX CyMapHy aKTUBHICTb
NOS — go 7,1+0,9 umonw/xB*x106, mo Ha 65,7% (p<0,001) moctynaeTbcsi JaHUM
YeTBEPTOi cepli.

BBeneHHss MenaTOHIHY 32 YMOB PEHTI€HIBCBKOTO ONpOMiHEeHHs mix yac 30-
JIEHHOTO BBEJCHHS HITpATy HATPilo 3HUXKY€E KOHIEHTpallito ThK-akTuBHUX CTIONMyK —
no 111,4+5,7 nmonw/n X106, mo Ha 22,3% (p<0,02) mocTynaeTbcs JaHUM YETBEPTOT
cepii.

BBeneHHs MenaTOHIHY 3a YMOB PEHTI€HIBCBKOI'O ONpOMiHEHHs mija yac 30-
J€HHOTO BBEACHHS HITpAaTy HATPIl0 CYTTEBO HE BIUIMBAE HAa CEPEAHE YHCIIO
CIepMaTo30i/1iB Y NOPIBHSAHHI 3 JAHUMHU YETBEPTOI cepii.

Y Tol Ke 4Yac ICTOTHO 3MEHUIYETbCS KUIBKICTh HEXKUTTE3TATHUX
cnepmato3oiniB - 10 (27,5+1,02)%, mo Ha 39,6% (p<0,001) moctynaerbcsi naHuM
yeTBepTOoi cepii. Ywucino maronoriyHuX ¢GOpM CIEpMaTO30idiB 3a I[HX YMOB
3HmKyeThest - 10 (30,0+1,92)%, mo nHa 40,0% (p<0,001) mocTymnaerbcs BEIMYHHI
yeTBepTOi rpynu. Cepen maTogoriuHux (HOpM CIIepMaTo30ifiB, SKI YTBOPIOIOTHCS 32
IIUX YMOB, BIJCYTHI KJIITHHHM 31 CKJIaJIHMUMH Jedexramu (3MilaHi aHoMaumi Ta
HEpO3/IIJICHI  CIIEpMATO30iAM), BIAMOBIAHO 30UIBIIMBCSI  BIACOTOK KIITHH 3
AaHOMAJTISIMU IIUHAKH Ta CEPEIHBOT YaCTUHU (HaOyXaHHS Ta 3MOPIIYBaHHS) Ta XBOCTa
(BIICYTHICTb, MIOJIBOEHHS) Y TIOPIBHSIHHI 3 IAHUMU YETBEPTOI cepii.

BBeneHHss MenaTOHIHY 3a YMOB PEHTI€HIBCBKOIO ONpoMiHeHHs mia 4dac 30-
JIEHHOTO BBEJEHHS HITpaTy HATpPil0 CYTTEBO BIUIMBAE HA MOKA3HUKH KIHE310TPAMH.
Tak, 3a uUX YMOB 30UTBIIYETHCST  BIJICOTOK CIEPMATO30idIB 13 IIBHJIKUM
nocTynanbHuM pyxoMm (50 mMkm/c) (HopMoOKiHe3is, kareropia A) — ao (67,1+6,8)%,
10 Ha 52,5% (p<0,02) nepeBuliye pe3ynbTaT 4€TBEPTOi IPYIIH.

3MEHIIYETHCS. YUCIIO KIITUH 3 TOBUIBHUM MOCTYHAJIBHUM PYyXOM (TIMOKIHE3Is,
kareropis B) — mo (20,6+1,8)% Ta HepyXxoMHX criepMaTo30imiB (aKiHEe3isl, KaTeropis
D) — no (6,9+0,5)%, mo BignosizHo Ha 27,5% (p<0,01) Ta 66,7% (p<0,001)
MOCTYNAEThCS JAHUM YETBEPTOI IPYIIH.



4. Bnaus incioimopa axmusayii NF-kB Ha oKuchio8anvHuii memabonizm 8
CciM’ssHUKax i cnepmi ma QYHKYIOHAIbHULL CMAH chnepmu OLIUX wypie 3a yMo8
CYKYNHOI Oii Ha Op2aHizm HImpamy HAmMpio ma peHmeeHi8CbK020 ONPOMIHEHHS.

Buecenns JSH-23 3a yMOB peHTIeHIBCHKOTO ONMPOMIHEHHS 1111 4yac 30-AeHHOTO
BBEJICHHSI HITpATy HATPit0 CyTTEBO 0OMexye reHepaiiito CAP y TkaHWHax ciM’STHUKIB
HAJIH-3anexuum  (mitoxouapiaaeaum) ETJI mo 17,1£1,1 ©HMomw/rxc, 110
noctynaerbes Ha 35,0% (p<0,001) ganum yeTBepToi cepii.

[Ipu mpomy mnpusHadueHHs iuriditopa aktuBaimii NF-xB JSH-23 3a ymoB
MOETHAHOTO BIUIMBY palallifHOTO Ta TOKCMYHOTO YHWHHHUKIB CYTTE€BO HE
no3HauaeTscs Ha reHepanii CAP HAJI®OH-3anexxunmu ETJI y TkannHax ciM’sSIHUKIB.

3acrocyBannsa JSH-23 3a ymoB ekcriepuMeHTY 301bInye akTuBHICTH L[XO - 10
1,16+0,08 ox. axT. , mo Ha 103,5% (p<0,001) nepeBuirye pe3ynabTatr 4eTBEpTOI Cepii.

Beenennss JSH-23 3a yMOB peHTTEHIBCHKOTO OMPOMIHEHHS IrypiB i gac 30-
JIEHHOTO BBEJCHHS HITPATy HATPIIO 3MEHIIYy€e cCyMapHy akTHUBHICTb NOS y TKaHUHaX

CIM’SIHUKIB — 10 5,29+0,22 wmxmoms NO:2/rxB., mo Ha 26,5% (p<0,001)
MOCTYIA€EThCA JAaHUM 4eTBepToi rpynu. Bimomo, mo NF-kB koHTpoitoe excrpecito
INOS (Vos T.A. et al., 1999).

3a HaBeJCHUX BHILE YMOB KOHLEHTpAIISl HITPUT-HOHIB TAKOK 3HUKYETHCS - 10
0,24+0,02 mxmons/T, mo Ha 36,8% (p<0,001) nocTynaerbcs 1aHUM YETBEPTOI TPYIIH.
BMmicT mnepoKCHHITPpUTY B TKaHMHAaX CIM’SHUKIB 3MeHInyeTbes g0 0,86+0,05
MKMOJIB/T, 110 Ha 29,5% (p<0,001) moctynaerbcs pe3yabTaTy 4eTBEpPTOI cepii.

Beenenns inriditopa aktuBaiii NF-xB JSH-23 3a ymMOB peHTreHiBCHKOTO
onmpoMiHeHHa T 4ac 30-7€HHOTO BBEJCHHS HITpATy HATpPil0 3MEHIIY€E
koHueHntpamito TBK-peaktanTiB 10 Ta micisi iHKyOaIli roMoreHaTry CiM SHUKIB —
BIIMOBITHO 10 25,4+2,2 MKMOJB/KT Ta 27,5+1,8 MKMOJB/KT, 110 MOCTYIIA€ThCS Ha
48,5% (p<0,001) Ta 55,4% (p<0,001) nmanum uerBeptoi cepii. [lpupict TBHK-
aKTUBHHUX CHOJYK 3a yac 1,5-roanHHOI 1HKYyOalii y 3aimi30ackopbaTHoMy OydepHOMY
PO3uKHI 3MeHIyeThes 10 2,1+0,8 MkMoub/KT, 1110 noctymnaerbes Ha 83,1% (p<0,05)
JAHUM YETBEPTOI cepii Ta CBIAYUTH MPO 301IbIIEHHS] AHTUOKCHIAHTHOTO MOTEHI1aTy

Ha noxpamenns AO cuctemu npu 3acTocyBaHHI 1Hr10iTopa akruBauii NF-kB
JSH-23 3a yMOB eKCHEpUMEHTY BKa3zye TakoX 30UIbIIeHHS akTuBHOCTI AQO
dbepmenTiB. Tak, aktuBHicTh COJI migBuinyetbest 1o 4,5+0,2 oa. axrt., mo Ha 73,1%
(p<0,001) mepeBulIye BEIMYMHY YETBEPTOi cepii. AKTUBHICTb KaTajla3u
nigsuiyetrbes 10 0,84+0,09 ox. axr., mo Ha 61,5% (p<0,02) mepeBuIllye BETUIUHY
gyeTBepToi cepii. [Ipote akruBHIcTh ' SH-TIepOKCHIa3a HE BUSBIISE CYTTEBUX 3MiH.

Beenenns JSH-23 3a yMOB peHTIeHIBCHKOTO ONMPOMIHEHHS 1111 9ac 30-AeHHOTO
BBEJICHHS HITpATy HATpil0 oOMexye y crnepMmi reHepaiito CAP miToxoHApiadsHUM
(mpu crumynsaii HAJIH) 1 HAA®H-3anexaumu ETJI (HAJIDH-iuroxpom Pasp 1
HAA®H-uutoxpoM Basssssy - mpu crumynsauii HAJA®H) — Bignosiano no 4,4+0,5
nmonb/cx10°, Ta 4,4+0,2 nmons/cx10%, mo ma 52,2% (p<0,001) Ta ma 50,6%
(p<0,001) moctymnaerbcst JaHUM YETBEPTOI cepii.

3actocyBanHa JSH-23 3a yMOB pEHTIeHIBCHKOTO OMpOMIHEHHs Tmij yac 30-
JI€EHHOTO BBEJICHHSI HITPATY HATPIIO 3MEHUIYE y CIIEPMATO3011aX CyMapHy aKTUBHICTb



NOS — g0 9,7+1,0 amons/xBx10°, mo ma 53,1% (p<0,001) mocTymaeTbcs HaHUM
YEeTBEPTOI cepii.

BBenenns inriditopa aktusaiii NF-kB JSH-23 3a yMOB peHTI€HIBCHKOTO
onpoMiHeHHs Mmij yac 30-1eHHOro BBEJACHHS HITPATy HATPIIO 3HMKYE KOHIICHTPAILIII0
TBK-akTuBHUX crionyk — 10 82,3+7,3 nmons/n X108, mo na 42,6% (p<0,001)
MOCTYIAETHCS JJAaHUM YETBEPTOI cepii.

Beenenns inriditopa aktuBauii NF-xB JSH-23 3a ymMOB peHTreHiBCHKOTO
onpoMiHeHHd Tij yac 30-IeHHOTO BBEJEHHS HITPATy HATPIIO CYTTEBO HE BIUIMBAE HA
CepeHE YMCIIO CIEepMaTO30i/1iB y MOPIBHSAHHI 3 JaHUMH 4eTBepToi cepii. [IpoTe 3a
[IUX YMOB ICTOTHO 3MEHIIY€THCS KUIBKICTh HEXHUTTE3JATHUX CIIEPMATO30idiB - 10
(24,5+1,34)%, mo Ha 46,2% (p<0,001) mocTymaeTbcst TaHUM YETBEPTOI Cepii.

Yucno maronoriunux ¢GopM CIepMaTo30ifiB 3a IMX YMOB 3HUXKYETHCS - JIO
(25,0+1,89)%, mo Ha 50,0 (p<0,001) moctymaerbcsi BEIMYMHI YETBEPTOI TPYIH.
Cepen matonoriyHux ¢GOpM CIIEPMATO30idiB, SKI YTBOPIOIOTHCS 3a IIUX YMOB,
JTOCTOBIPHO 3MEHIIYETHCS BIJICOTOK CIIEPMATO30iIB 3 aHOMAJISIMH TOJIBKH — JIO
(64,0+5,55)%, mo Ha 25,6% (p<0,01) mocTymaerbcsi JaHUM 4YETBEPTOi cepii.
BignoBigHo 301IBIIMBCS BiJACOTOK KIITHH 3 aHOMATISIMU IMUHKH Ta CEPeAHBbOI
yacTUHU (HAOyXaHHS Ta 3MOpIIYBaHHsA), Ta XBOCTa (BIJACYTHICTb, ITOJBOEHHS),
HEPO3JUICHUX CIIEPMATO30i/11B Y TOPIBHSIHHI 3 IAHUMH YETBEPTOI Cepii.

Beenenns inriditopa axtuBanii NF-xB JSH-23 3a ymMOB peHTreHIBCHKOTO
onpoMiHeHHs mia 4yac 30-7eHHOTO BBEJICHHS HITPATy HATPil0 CYTTEBO BIUIMBAE HA
MOKA3HUKU KiHe3iorpamu. Tak, 3a HaBeAECHUX YMOB 30UIBIIYETHCS BIJCOTOK
CHEpMAaTO30i/1IB 13 MIBUAKUM MOCTYNAJIbHUM PyXOM (HOPMOKIHE31s, KaTeropis A) —
no (70,6+6,5)%, mo Ha 60,5% (p<0,01) mepeBuiye pe3yabTaT YETBEPTOi TIPYIIU.
3MEHIUIYETbCA YHUCIO KIITHH 3 MOBUIBHUM MOCTYNAJIBHUM pPYyXOM (TIMOKIHE3Is,
kareropist B) — no (12,4+1,3)% Ta HEepyxoMHX cliepMaTo30iAiB (aKiHe3is1, KaTeropis
D) — no (7,3+0,7)%, mo BiamoBigHO Ha 56,3% (p<0,001) ta 64,7% (p<0,001)
MOCTYMAETbCS JTaHUM 4eTBepToi cepii. Yucno crepmMarTo30igiB 3 KOJMBAIBHUM
HEBIOPSAKOBAHUM PyXoM (JuckiHesis, kareropis C) — 30ubmryeTses 10 (9,7+0,8)%,
o Ha 40,6% (p<0,01) mepeBulye pe3ynabTaT Y€TBEPTOi IPYIH, aje JOCTOBIPHO HE
BIJIPI3HSETHCS BiJl BEIMUUHH 1HTAKTHUX TBapHH.

BUCHOBKH

VY nucepranii HaBeJeHE TEOPETUYHE y3arajibHEHHS 1 pO3B’A3aHHS HAYKOBOI
3a/1ayl, 10 MOJIATaE y 3’sICYBaHH1 MEXaH13MiB PO3BUTKY OKMCHO-HITPATUBHOTO CTPECY
y CIM’STHUKax 1 CliepMaTo30ifax Ta nopyueHb (yHKIIOHAIBHOTO CTaHy OCTAHHIX MPHU
MOEIHAHIN JIIi Ha OpraHi3M PeHTTeHIBCHKOTO OMPOMIHEHHS Ta HITpaTy HATPIIO.

1. 30-genna iHTOKCHKaLis HiTpaToM Hatpito (200 mr/kr 30 116) ta dpakuiiine
PEHTIeHIBCbKE OMPOMIHEHHA B cyMmapHiil 7031 0,24 ['p BUSBISAIOTH CHIIBHI JIAHKH
MaTOTEeHE3y I0JI0 HAJTUIIIKOBOT MPOAYKII] Y TKAHWHAX CIM’ SHHKIB ITypiB aKTHBHUX
GbopM KHCHIO il a30Ty - CyNEpOKCHUIHOIO aHIOH-pajJuKaja IUXaJIbHUM JIAHIIOTOM
MITOXOHAPIH (BiamoBiaHo Ha 22,0%, P<0,02, Ta Ha 30,6%, p<0,02), HiTpUT-iIOHIB (Ha
121,4%, p<0,001, ta Ha 28,6%, p<0,001) 1 mepoxcunitputy (Ha 55,9%, p<0,001, Ta



Ha 44,1%, p<0,001), 1110 cynpoBOKY€ETHCS METAOOIIYHUMHU PO3TaIaMHU - 3HUKCHHSIM
aKTUBHOCTI IuTOXpoMokcuaazu (Ha 53,1%, p<0,02, ta Ha 34,3%, p<0,05),
AKTHBALII€0 TIEPOKCUTHOTO OKMCHEHHS JIMIIIB.

2. CykynmHa mig pafiallifHOro Ta XIMIYHOTO YMHHHUKIB MAalTh CHUIbHI
3aKOHOMIPHOCTI 'y PO3BHUTKY OKHCHO-HITPATHUBHOTO CTpeCy B CIHEpMI IIypiB:
TINEPIPOAYKIIIO0 CYNEPOKCUHOTO aHIOH-pajJivKaia MITOXOHIpianbHUM (Ha 54,2%,
p<0,001) 1 HAA®H-uutoxpom Psso 1 HAJDPH-troxpom Bosssss)-3anexunmu  (Ha
58,1%, p<0,001) eneKTpOHHO-TPAHCIIOPTHAUMH JIAHITIOTAMH  CIIEPMATO30iiB,
aKTUBAIIEI0O B HUX TMEPOKCHIHOTO OKHCHEHHS JIMiJiB, IO CYNPOBOIKYETHCS
NoMIOHUMHU 3MIHAMHU KUTBKICHUX 1 SKICHUX TIOKa3HHUKIB CIEPMH: 3MEHIICHHSAM
CEpPEeIHbOT0 YHCIIa CIepMaro30iniB (BimmoBigHo Ha 24,4%, p<0,05, ta Ha 28,3%,
p<0,02), maBUIIEHHSIM KITLKOCTI HeXUTTE3AATHUX KiIiTHH (Ha 214,3%, p<0,001, Ta
Ha 238,1%, p<0,001), ix maromoriynux (opm (mepeBakaHHsS CIEPMATO30idiB 3
aHOMAJIsIMM TOJIIBKM Ta 3MIMIAHUMH JedEeKTaMH), TMOPYIICHHSIM PYyXJHUBOCTI
CIIEPMAaTO301/IiB.

3. Iloennana gis pagialitHOTO Ta XIMIYHOTO YMHHHUKIB MOTEHIIIIOE HETaTHBHI
edeKkTH y ciM’gHHKaxX (yTBOPEHHS MEPOKCHUHITPUTY, PO3BUTOK JEKOMIIEHCOBAHOTO
MEPOKCUIHOTO OKHUCHEHHS JIIIIB, 3MEHIIYE aKTHUBHICTb ITUTOXPOMOKCHIA3U) Ta
crepmaTo3oifnax HrypiB (30UIbIIye TINEPHPOAYKIIO CYNEPOKCHUAHOTO aHIOH-
paauKaga MITOXOHAPIANILHUM E€JIEKTPOHHO-TPAHCIIOPTHUM JIAHIIFOTOM, CyMapHY
akTUBHICTH NO-CUHTa3 Ta NEPOKCUIHE OKHMCHEHHS JIIITI/IIB).

4. ®pakiiiiine pEeHTreHIBCbKE ONMPOMIHEHHs mif 4yac 30-IeHHOro BBEACHHS
HITpaTy HATPil0 CYNPOBOKYEThCA OLIbII CYTTEBUM (Y MOPIBHSHHI 3 130JIbOBAHOIO
JI€I0 YMHHMKIB) 3HUKEHHSM CEPEIHbOTO YHCIAa CIEPMATO30i/iB, IMiABUIIECHHIM
KUIBKOCTI HEXUTTE3JATHUX KIITUH Ta 1X NATOJIOTYHUX QopM (cepen SKUX
MepeBaXkaloTh CHEPMATO30iId 3 aHOMAJISIMHU TOJIIBKH), 3MEHIICHHSIM aKTHUBHO-
PYXJIMBUX KIITHH 3 TOCTYNaJbHUM pPyXoM (KaTteropiss A) Ta JUCKIHETHUYHUX
cnepmato3oiniB (kareropis C) mpu MPOTrpecyrOvuOMy TMIJIBUIIEHHI HEPYXOMHUX
cniepmaTo3oiniB (kareropis D).

5. BBenennsa menaroniny y 031 0,3 mMr/kr macu Tina npotsarom 30 mi6 3a ymMoB
moeaHaHOl Aii  pamialifHOrO Ta XIMIYHOTO YHHHHKIB OOMEXKYye TeHepalliio
CYNEPOKCHUIHOTO aHIOH-paJMKaja y TKaHWHAX CIM SHUKIB JAUXAJIBHUM JIAHIFOTOM
MiTOXOHpiN (Ha 22,4%, p<0,01), miaBuilye B HUX aKTHUBHICTh IIUTOXPOMOKCHJIA3H
(ma 147,4%, p<0,002), 3meHumye cymapHy akTuBHICTb NO-cuHTaz (Ha 45,7%,
p<0,002), KoHUEHTpalil0  mnepokcuHiTputy (Ha  24,6%, p<0,01), 1o
CYNPOBOKYETHCSI 3MCHIIICHHSIM YTBOPEHHS BTOPUHHHUX MPOAYKTIB MEPOKCHUIHOTO
OKMCHEHHS JIII/IIB, MiABUIICHHIM y HUX aKTUBHOCTI aHTUOKCUJIAHTHUX (DEPMEHTIB —
cynepokcuaaucmyTtasu (Ha 42,3%, p<0,01), karamazu (Ha 34,6%, p<0,002),
rirytarionnepokcuaasu (Ha 35,8%, p<0,01).

6. Beenennsa menatoHiny y n03i 0,3 mMr/kr macu Tina npotsrom 30 ai6 3a yMOB
CyKymHOi fii paialiifHOro Ta XIMIYHOTO YHWHHHUKIB OOMEXye TeHepalliio
CYNEPOKCHUJIHOTO aHIOH-pajguKaiia MiToxoHapianbHuM (Ha 22,8%, p<0,001) 1
HAJI®H-muroxpom Pasy 1 HAJIDOH-1mroxpoM Bossesssy-3anexunumu (Ha 36,0%, p<0,01)
€JIEKTPOHHO-TPAHCTIOPTHUMH JIAHITIOTAMHU CTIEPMATO30i/IiB IIIypPiB, 3MEHIIIYE CyMapHY
aktuBHiCTh NO-cunTa3 (Ha 22,3%, p<0,02) Ta yTBOpEeHHS BTOPUHHHX IPOIYKTIB



NEPOKCUTHOTO OKHCHEHHS IIMiAiB, [0 CYHNPOBOJKYEThCS 3MEHIICHHSM BIJCOTKA
HEXUTTE3AATHUX KJIITUH Ta iX MATOJOTIYHUX (DOPM, BIACYTHICTIO CIIEPMATO30i/1B 31
CKJIAIHUMH JeeKTaMu (HEepO3AUICHUX, 31 3MIIIAaHUMU aHOMAJIISIMH), 301IbIIICHHSIM
KJIITHH 13 IIBUJIKUM MOCTYIAJIbHUM PYXOM.

7. BBenenus inrioitopa aktuBaiii NF-xB JSH-23 3a ymoB moemnanoi mii
pajiamiifHOro Ta XiMIYHOTO YMHHUKIB OOMEXYE y TKaHMHAX CIM SHUKIB T'€HEpaIlito
CYNEpPOKCHUJIHOTO aHIOH-paJiKaia AUXaJbHUM JIAHIIOTOM MiTOXOHpid (Ha 35,0%,
p<0,001), 3menmrye B Hux cymapHy aktuBHicTb NO-cunTas (Ha 26,5%, p<0,001),
KOHIIEHTpalil0 MepoKcHHITpUTy (Ha 29,5%, p<0,001), migBUILy€e aKTHBHICTbH
nuroxpomokcuaazn (Ha 103,5%, p<0,001), 3HIWKYyE KOHIIEHTpAIF0 BTOPUHHHUX
IPOAYKTIB MEpPOKCUIHOro okucHeHHs JinigiB — TBK aktuBHux cnonyk (Ha 48,5%,
p<0,001), T IBUTITY € AHTUOKCUAAHTHUM MOTEHITiaT Ta AKTUBHICTh
cynepokcuaaucmyTasu (Ha 73,1%, p<0,001) Ta karanaszu (Ha 61,5%, p<0,02).

8. BBenenns inriditopa akrtuBaiili NF-xB JSH-23 3a ymoB moemgnanoi mii
paaialifHOTo Ta XIMIYHOTO YMHHHUKIB OOMEXKYE T€HEpallil0 CyNmepOKCHIHOTO aHIOH-
paaukaiga MiToxoHapiansbHUM (Ha 52,2%, p<0,001) 1 HAJ®H-mmroxpom Pusy 1
HAJI®H-tutoxpoM  Bossssg-3anexxnumu  (Ha  50,6%, p<0,001) enekTpoHHO-
TPAHCIIOPTHUMH JIAHIIOTaMU CIIEPMATO30i/iB IIypiB, 3MEHIITY€E CyMapHy aKTUBHICTh
NO-cunra3 (1a 53,1%, p<0,001) Ta yrBOpeHHS BTOPUHHUX MPOIYKTIB MEPOKCUTHOTO
okucHeHHs niniaiB — TBK aktuBHux cnonyk (Ha 42,6%, p<0,001), 3HMXYE BIACOTOK
HEXUTTE3NATHUX KIIITUH Ta iX MaTOJOTTYHUX (POpPM, 301JIBIIYE YUCIO CIEPMATO301/11B
13 MIBUJIKMM TIOCTYHATBHUM PYXOM.

IPAKTUYHI PEKOMEHJAIIII

1. YonoBikaM penpoAYKTHUBHOTO BIKY, SIKI 3a3HAIOTh HAaAMIPHUN SITPOr€HHUMN
a00 MPOMUCIOBHI BIUIMB PEHTIEHIBCHKOIO ONMPOMIHEHHS Ta TPUBAJIE HAJIXOJKEHHS
10 OpraHi3My HEOpPraHIYHUX HITPOCHONYK, AOLIJIBHO PEKOMEHIYBAaTH IIOPIYHE
CIIEPMIOJIOTIUHE JOCITIIKCHHS, 1110 BKJTFOYAE BU3HAYCHHS KIJIBKOCTI,
(YHKIIIOHATBFHOTO CTaHy Ta XKUTTE3JATHOCTI CIIEPMATO30i/iB, a TAKOXX MOKA3HHKIB
OKHCHO-HITPAaTUBHOTO  CTpecy cmepmaro3oiniB  (omiHka ytBopeHHs A®K,
MIEPOKCHHITPUTY, MIPOAYKTIB MEPOKCUIHOTO OKUCHEHHS JIITiAIB).

2. TlpoBeneni MOCHIKEHHS JTO3BOJISIOTH BBaXKaTH 3a JOIIJIbHE IOJAIBIIE
BUBYCHHS BIUIMBY MENATOHIHY Ta 1HTiOITOpiB akTuBalili NF-kB sk moteHmiitHux
TOHAJIONPOTEKTOPIB Y YOJIOBIKIB, SIKI 3a3HAIOTH BIUIMB 10HI3yIOUOTO OMPOMIHEHHS Ta
TOKCHUYHUX YNHHHKIB.

3. Ha migcTaBi IpoOBEIEHUX JOCHIIXKEHb TOIIBHO PEKOMEHIYBATU MEPErIsij
HOPMATHBHOI JIOKYMEHTAIlli 11010 BCTAHOBJICHHSI PIBHS O€3MEKU MaluX 1 CepeHIX
7103 10HI3yKOUOTO OMPOMIHEHHS Y 3aJIeKHOCTI B1J] TOEIHAHOT i1 XIMIYHUX YMHHUKIB.
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IlaTauain b.0O. Posb akTUBHUX ()OPM KHCHIO TA a30Ty B MeXaHi3Max
YIIKO/KEHHS CiM’SIHUKIB i ClIepMAaTo30iiB P NMOEAHAHIH il HA OPraHi3M
PEHTIeHiBCHLKOr0 ONPOMiHeHHS Ta HiTpaTy HaTpit. —Pykonuc.

Huceprairisi Ha 3100yTTS HAYKOBOTO CTYIEHS KaHAWAATa MEIUYHUX HAyK 3a
cnemianpHicTIO 14.03.04 — matonoriuyna izionorias. — CyMChKUN Jep>KaBHHMA
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B poboti mpoBeneHa oOIiHKa pe3yJbTaTiB €KCIEPUMEHTATBLHUX JTOCIIKECHb
MOETHAHOI i HAa OpraHi3M JIA0OPATOPHUX IIypIB PEHTTEHIBCHKOTO OMPOMIHEHHS Ta
HITpaTy HaTpil0 3a TOKa3HUKAMH PO3BUTKY OKHCHO-HITPATHBHOTO CTpPECy B



CIM’SIHHKaX Ta CHEepMI.
Ha ocnosi nposedernux oocniosxcenb 6cmaHo8ieHo 0cooau8ocmi NOEOHAHOL

0ii Ha op2aHizm 1a6OPAMOPHUX WYPIE PPAKYIUHO20 PEeHM2EeHIBCbKO2O
onpominenHs 6 cymapii 003i 0,24 ['p ma Himpamy nHampiio, Wo 8Upa;cacmvcs 8
PO3BUMKY HE2AMUBHUX eQeKmi8 Y CiM SAHUKAX YMEOPEeHHI NePOKCUHIMPUNY,
PO3BUMKY 0eKOMNEHCOBAHO20 NEPOKCUOHO20 OKUCHEHHSL TINI0I6, 3SMEeHUIeHHT
AKMUBHOCMI YUMOXPOMOKCUOA3U) MA CNEPpMamo30ioax wypie (30inbuieHHi
2InepnpooyKyii CynepoKcuoH020 AHiOH-paAOUKAIA MiMOXOHOPIANbHUM
e1eKMPOHHO-MPAHCNOPMHUM JAHYI020M, cymapHoi akmusnocmi NO-cunmas ma

NepoOKCUOH020 OKUCHEHHS INi0i6.

Tloxaszano, wo 66edenHs MeramoHiny ma iHei0imopa akmueayii 10epHo2o
¢daxmopa kB (NF-kB) JSH-23 3a ymoe ekcnepumenmy 0OMeHCYE Y MKAHUHAX
CIM "AHUKIB 2eHepayilo CynepoKcUOH020 aHiOH-paouKaia OUXaitbHUM JAHYI020M
MIMOXOHOPIU, 3MeHUYe cymapHy akmusnicmo NO-cunmas, KOHyeHmpayiro
HIMPUM-UOHI8 | NePOKCUHIMPUMY, NEPOKCUOHE OKUCHEHHS INidi8, Niosuuye
AHMUOKCUOAHMHUL NOMEHYIAl Ma AKMUBHICMb AHMUOKCUOAHMHUX hepMmenmia —

CYNREPOKCUOOUCMYMA3ZU MA KAMAana3u.

[IpoBeneni AOCHIPKEHHST JO3BOJSIOTH BBaXKaTW 3a JIOLUJIbHE TOJAJIbIIE
BUBYCHHS BIUIMBY MEJATOHIHY Ta 1HTIOiTOpiB aktuBauii NF-kB sk moTeHmiitHux
TOHAJIONPOTEKTOPIB Y YOJIOBIKIB, SIK1 3a3HAIOTH BIIUBY 10HI3YIOUOTO OMPOMIHEHHS Ta
11 TOKCHYHUX YNHHUKIB.

Kuiro4uoBi cjioBa: peHTreHiBCbKE ONMPOMIHEHHS, HEOPTaHiuHI HITPOCMOIYKH,
TOHAJAONPOTEKTOPHU, MEJIATOH1H, 1HT101TOpU akTuBallii NF-kB.

AHHOTALIUA
Hlataaun b.O. Poab akTuBHBIX (OpM KHCI0POAA U 230TA B MeXaHM3MaXx
NMOBPEKICHUSI CEMEHHUKOB M CIEPMATO30MA0B IMPU COYECTAHHOM JACHCTBMU HA
OPraHu3M PEHTIeHOBCKOI0 U3/Iy4YeHUS U HUTPaTa HaTpus. — Pykonucse.



Juccepranys Ha COUCKaHUE HAYYHOW CTENEHU KaHAWAAaTa MEAUIIMHCKAX HAYK
no crneuuanbHocTH 14.03.04 — mnartosmoruveckast ¢uzuonorusa. — CyMckoi
rocynapctBeHHbI yHuBepcuteT MOH Ykpaunsl, 1. Cymsl, 2017.

B pabote npoBejieHa OlieHKa pe3yabTaTOB IKCIIEPUMEHTATBHBIX UCCIIEI0BAHUIM
KOMOMHUPOBAHHOTO JICHCTBUS HA OPraHU3M Ja0OPATOPHBIX KPBIC PEHTTEHOBCKOIO
oONydyeHHssT ¥ HHUTpaTa HATpUs [0 TOKa3aTeliiM pa3BUTUS OKHUCIUTEIbHO-
HUTPATUBHOTO CTpecca B CEMEHHUKaXx M cnepme. Ha OCHOBaHMM NIPOBEAEHHBIX
WCCJICIOBAaHUM yCTAHOBJICHBI OCOOEHHOCTH KOMOWHHUPOBAHHOTO JICHCTBUS HA
Opranu3M JabopaTOpHBIX KpbIC (PAKIMOHHOTO PEHTTEHOBCKOTO OOJIydYeHUs B
cymmapaoi no3e 0,24 I'p u HuUTpara HaTpus, YTO BBIPAXKAETCS B PA3BUTUU
HEraTUBHBIX 3(PPEKTOB B CEMEHHUKAX - OOpa30BaHHM MEPOKCUHUTPUTA, Pa3BUTHH
HEKOMIICHCUPOBAHHOTO  MEPOKCUIHOTO  OKUCIEHUS  JIMIUIOB, YMEHBIICHHH
AKTUBHOCTH  IIUTOXPOMOKCHJa3bl) M  CIEPMATO30MJaX KpbIiC  (yBEJIMYEHUU
TUIIEPIIPOTIYKIIUU CYHEPOKCHUTHOTO aHUOH-paJuKala MHUTOXOHAPHUAITBHON
AIEKTPOHHO-TPAHCIOPTHOM  LENbIO, CyMMapHOil akTMBHOCTH NO-cHHTa3 U
IIEPOKCUIHOTO OKUCIICHHMSI JIUITAIOB.

llokazano, umo eeedenue mearamonuna 6 dose 0,3 me/ke maccoel mena 6

mewenuu 30 cymox npu ycio8usx KOMOUHUPOBAHHO20 OeliCMEUs PAOUAUUOHHO20 U
XUMUHECKO20 haKmopos o2panuuusaem 2eHepayuro CynepokcuoH020 aHUOH-
PAouKana 6 MKaHsaxX CeMEeHHUKO8 ObIXAMENbHOU Yenblo MUMOXOHOPUL, NOBbLUulaem
8 HUX AKMUBHOCMb YUMOXPOMOKCUOA3bL, YMEHbULAEem CYMMAPHYIO AKMUBHOCHb
NO-cunmas, KOHYeHMpayuo HUMPUM-UOHO8 U NEPOKCUHUMPUMA, YMO
CONPOBONCOAEMCSL YMEHbULeHUEM 00PA308aHUsL BMOPUYHBIX NPOOYKMO8
NEPOKCUOHO20 OKUCTEHUS TUNUOO08, NOBLIULEHUEM 8 HUX AKIMUBHOCU
AHMUOKCUOAHMHBIX (hepMeHmO8 — CYNepoKCUOOUCMYMA3bL, KAMALA3bl,
2/IyMamuoHnepoxcuoassl. B cnepme oepanuuusaemces cenepayusi CynepokcuoHo2o
AHUOH-paouxana mumoxonopuaivhwvim u HA[OH-yumoxpom Pyso u HAJ[DH-
YUMOXPOM Bays558-3a8UcUMbIMU 2TEKMPOHHO-MPAHCNOPIHBIMU YeNnamu
CREpMamo30uUd08 KpbviC, YMeHbUlaemcs Cymmapras akmusHocms NO-cunmas u
00pazosarue BMOPUUHBIX NPOOYKIMOE NEPEKUCHO20 OKUCTEHUS TUNUO08, YO

conpoeoofcdaemc;z YMeHbULeHUEM npoyeHna HEeJCU3HEeCNOCOOHBIX KIeMOK U UX



namoo2uideckux gopm, ommeuaemcs Omcymcmeaue cnepmamo3oud08 co
CONCHBIMU Oepekmamu (Hepa30esleHHbIX, CO CMEULAHHbIMU AHOMATUIMUL),

yeejiudeHue Kiemok ¢ 6blcmpbl]l/l nocmynamejlbHbiM OBUIICEHUEM.

OO6nHapyxeHo, yTo BBeAeHMe HHrubourtopa aktuBanuu NF-kB JSH-23 npu
YCIOBHSIX ~ KOMOWHHPOBAHHOTO  JIEWCTBHSI  paadanuoOHHOTO  ((paKIHOHHOE
PEHTIeHOBCKOE o0myueHne B cymmapaoi no3e 0,24 ['p) u xumuueckoro (30-nHeBHAS
WHTOKCUKAITMS HUTPATOM HATpHs) (HaKTOPOB OTPAaHUYMBAET B TKAHAX CEMCHHHKOB
KpbIC TEHEPAlMI0 CYNEPOKCUIHOTO AaHUOH-pPaJuKana JbIXaTeJIbHOM  LEIbIO
MUTOXOHAPHUM, YMEHBIIAET B HUX CYMMapHyIo akTUBHOCTh NO-cuHTa3,
KOHIICHTPAIIMI0O HUTPUT-UOHOB U TEPOKCUHUTPUTA, TOBBIIMIAET aKTHUBHOCTH
HATOXPOMOKCHUA3bl, CHIXKAET KOHIIEHTPAIMI0 BTOPUYHBIX MPOIYKTOB MEPEKHUCHOTO
OKWCJICHHUS] JIMNUAOB, TOBBIIIAET AHTUOKCUIAHTHBIA MOTEHIMAN, AaKTUBHOCTh
CyHEpPOKCUIIUCMYTa3bl M Karaja3bl. B cnepMe orpaHuumMBaeTcs TreHepalus
CYHEPOKCUHOTO aHUOH-pajinkaia MUTOXOHApUabHbIM 1 HAJIOH-intoxpom Pasp 1
HAI®H-utoxpoM  Boys(sss)-3aBUCHMBIMU ~ 3JIEKTPOHHO-TPAHCIIOPTHBIMU ~ LIEMISAMU
CIIEpPMAaTO30UJIOB KpPBIC, YMEHBIIAETCA CyMMapHas akKTUBHOCTb NO-CHHTa3 u
o0pa3oBaHME BTOPUYHBIX TNPOIYKTOB TMEPEKUCHOTO OKUCICHUS JIMIUJOB, 4YTO
CONIPOBOJK/IACTCSI YMEHBIIICHUEM IIPOIIEHTA HEXU3HECIOCOOHBIX KJIETOK U HX
MaToJOTUYECKuX (PopM, OTMEYAETCS OTCYTCTBUE CIEPMATO30MJIOB CO CIOXHBIMHU
nedexrtamu (Hepa3aelIeHHBIX, CO CMEIIAHHBIMU AHOMAJIMSIMU ), YBEJIIMUCHUE KIIETOK C
OBICTPBIM MOCTYNATEIbHBIM JIBUKCHUEM.

[IpoBeneHHble  UCCIEAOBAaHUSA  MO3BOJSIOT  CUMUTATh  1E€JIECO0OpPA3HBIM
JajabHelIlee U3y4eHUe BIUSIHUS MEJTaTOHWHA U UHTHOUTOpOB akTuBanuu NF-kB kak
MOTEHUHUAIBHBIX TOHAJAOMPOTEKTOPOB Yy MYXKYHUH, IMOABEPraroOlIuXcsi BIUSHUIO
MOHU3UPYIOMIETO OOJIy4eHUS] U JCUCTBUS TOKCUYHBIX (PAKTOPOB XHUMHYECKOM
npuponbl. IlpeanoxkeHbl MeEpONpUsiTHs, HANpPABICHHbIE HA pPAHHEE BbHISBICHUE
MOCJE/ICTBUM  HEOJArompuUsiITHOTO  BIUSHUSA  KOMOWHUPOBAHHOTO  JEHCTBUSA
XUMUYECKUX (PaKTOPOB U PEHTIEHOBCKOTO OOIyUEHHUS.

KiroueBble  cjioBa:  pEHTIEHOBCKOE  OOJydeHHE,  HEOPTaHUYECKHE
HUTPOCOEUHEHUS, TOHAJOMPOTEKTOPHI, MEIATOHWH, MHTUOUTOpbI akTuBaimu NF-
kB.

SUMMARY

Shatalin B.O. Reactive oxygen and nitrogen species in mechanisms
damaging testicles and sperm cells under the whole body exposure to combined
effects of X-ray irradiation and sodium nitrate. - Manuscript.

Thesis for Candidate of Medical Sciences degree on Speciality 14.03.04 -
Pathological Physiology. - Sumy State University, Ministry of Education and Science
of Ukraine. — Sumy, 2017.



This paper represents the evaluation of the results obtained in the experimental
studies of effects produced by combined X-ray irradiation and sodium nitrate on
testicles and sperm cells of the laboratory rats. The effects were assessed by the
indices demonstrating the dynamics of oxidative and nitrative stress.

The studies have demonstrated the peculiarities of combined action produced
by fractional X-ray irradiation in a total dose of 0.24 Gy and sodium nitrate on the
bodies of laboratory rats that are manifested by the development of the following
adverse effects in the testes as peroxynitrite formation, decompensated lipid
peroxidation, and reduced activity of cytochrome oxidase. The adverse effects
observed in the sperm cells of the rats include increasing overproduction of
superoxide anion radical by mitochondrial electron transport chain, the total activity
of NO-synthase and lipid peroxidation.

It has been shown the administration of melatonin and nuclear factor kB (NF-
kB) inhibitor JSH-23 in experimental conditions significantly reduces testicular
superoxide anion radical generation by mitochondrial respiratory chain, total NO-
synthase activity, nitrite ions and peroxynitrite concentration, increases lipid
peroxidation, decreases antioxidant capacity and activity of antioxidant enzymes —
superoxide dismutase and catalase.

The studies carried out suggest that further study of the gonado-protective
properties of melatonin and inhibitors of NF-xB activation would be of particular
clinical importance as they could reduce the damaging effects produced by ionizing
radiation and some other toxic factors on the human body.

Key words: X-ray irradiation, inorganic nitro compounds, gonado-protective
properties, melatonin, inhibitors of NF-xB activation.
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