YHUBEP3UTET Y KPAI'YJEBIY
MEIUIMUHCKU ®AKYJITET

YT1Huuaj ceieKTuBHEe 0JI0Ka/Ie €JIEeMEHATA TKUBHOI PEHUH
AHTMOTEH3MH AJIACOCTEPOH CHCTEMA HA U30J0BAHO CplIe
namoBa y xeMujcku u3azpanom diabetes mellitus-y

JOKTOPCKA JUCEPTAIINJA

HAp Herap Puctuh

Mentop: npo¢. ap Baragumup Jb. Jakos/seBuh

Janyap, 2017. KparyjeBan



CAJIPKAJ

1. YBOJ

1.1 JujabeTnyHa KapaAMOMHONATHja

1.2 IlaTorene3a nujadeTnyHe KAPpAUOMUONIATH]E

13 OaHoc y3po4yHHKA MeaIMjaTopa U e)eKTOPa y AHjadeTHYHOj KAPAMOMUONIATH I
14 PeHUH aHIHOTEH3MH AJIIOCTEPOH CUCTEM

1.4.1 Yaora tkusHor PAAC y nuja0deTH4HOj KapAHOMHONATHjH

1.4.2. [Mujabernuyna kapaumomuonaruja u moayaaropu PAAC

1.5. AHUMaHM MojeH qujadeTeca

1.5.1. Huayknuja nujadereca ynorpedoM cTpPenTo30TOLMHA

1.6. OxkcuaanmoHm crpec

1.6.1. OpaHoc xumnepriiMKeMHuje OKCHIAIMOHOT cTpeca U pa3poja JIKMII
1.6.2. AHTHOKCHAAIMOHA 3aIITHTA

1.7. L.-Apruaun NO cucrem

11

15

17

18

20

21

23

25

25

26



2 HUJBEBU CTYJIUJE U XUITIOTE3E
2.1 IIu/beBH cTyaHje
2.2 . I'maBHa xumoresa

2.3. OcraJe xumnorese

3 MATEPUJAJI U METOJE
3.1. Marepujanau

3.1.1. Cer pearenaca 3a npunpemame Krebs-Hensenleit-osor pacrsopa

3.1.2. Cet pearenaca 3a oapehuBame nHaekca gunuane nepoxkcuaanuje (TBARS)
3.1.3. Cer pearenaca 3a oapehuBame Bogonuk nepoxcuaa (H2032)

3.1.4. Cer pearenaca 3a oapehuBame cynepokcua aHjoHcKor paaukasa (02)

3.1.5. Cet pearenaca 3a ogpehuBame azotr monokcuaa (NO ) y 06,imky HUTpHUTA

3.2. ExcriepMMeHTaJIHN MoJes

3.2.1 ExcniepuMeHnTaIHu MoJeJ1 AujadeTeca HHAYKOBAHOT IPMMEHOM CTPENTO30TONMHA
3.2.2. EKCnepUMEHTAJIHH MO/ eI H30JI0BAHOT CPLa

3.3. EknepuMeHTAJIHU NPOTOKOJI

3.3.1. U3a3uBame qujadereca KO eKCIEPUMEHTAJHUX )KUBOTHHA XEMHjCKOM METO0M
3.3.2. ’KpTBOBame ;KUBOTHHA M 3UMab€ Y30PaKa KPBH

3.3.3. lIpunpemame u3o;10BaHor cpua no moaudukoanoj Lagendorff meroau

3.3.4. EkcriepuMeHTAaJIHE rpyIe ;KUBOTHHA

3.4. AHAIMTHYKE METOo/1e

30

31

31

31

32

33

33

33

33

33

34

34

34

34

35

35

35

37

37



3.4.1.0apehuBame HUTPUTA

3.4.2. OnpehuBame cynepoxcua anjoH paaukana (02)

3.4.3. OnpehuBame unaexca junuaHe nepoxcuaamnuje (TBARS)
3.4.4. OnpehuBame Bogonunk nepoxcuaa (H202)

3.4.5. CraTucTuyka odpaja nogaraka

4. PE3VYIJITATH

4.1. EdexkTn xumepriimkeMuje y3poKOBaHe CTPeNTO30TOHMHOM Ha KapIHOJAMHAMCKE
napaMeTpe M OKCHIAIMOHH CTPEC Y H30JJ0BAHOM CpIy MAIo0Ba

4.2. Edexru 30¢geHonpuiia Ha KAapAUOANHAMCKE NIapaMeTpe U OKCHAAIUOHH CTpeC y
H30JI0BAHOM CpLY NAL0Ba €A CTPENTO30TOLNHOM MHAYKOBAHUM AnjadeTecom

4.3 Edextn Bascaprana Ha KapAHOAMHAMCKe NapaMeTpe H OKCHIAIMOHM CTPeC y
H30JI0BAHOM CpLY NAL0Ba €A CTPENTO30TOLNHOM MHAYKOBAHUM AnjadeTecom

4.4. E¢extn CIMpUHOJAKTOHA HA KAPIHOAHHAMCKE MMapaMeTpe U OKCHIAIMOHHU CTpPec
y H30JI0BAHOM CPILy NAI0Ba ca CTPENTO30TOIMHOM HHIYKOBAHUM JAujadeTecoM

4.5. EdpexTn Anuckupena Ha KapaMOAUHAMCKE MapaMeTpe U OKCHIALMOHHU CTpec y

H30J10BAHOM CpHy mamosa ¢ca CTpenTo30TONMHOM UHAYKOBAHUM Ill/ljaﬁeTECOM

4.6. Ynopenna anaiu3a edekara nepdysuje ca HCIMTHBAHUM JIEKOBHMA Y H30J10BAHOM
CpIy NAIloBa ca CTPENTO30TONHHOM HHIYKOBAHHM JHjabeTecoM

4.6.1. Pazauke npe u nocjae nepdysuje Jekopuma 3a dp/dt max.

4.6.2. Pazauke npe u nociae nepdysuje Jexouma 3a dp/dt min.

4.6.3. Paziuke npe u nociae nepdysuje jexkopuma 3a SLVP

4.6.4. Paznuke npe u nociae nepdysuje sexopuma 3a DLVP

4.6.5. Pa3znuke nmpe u nociie nepgysuje JexkoBuma 3a LVdevP

37

37

37

38

38

40

41

80

90

90

92

94

95

96



4.6.6. Paziuke npe u nocie nepdysuje jexkopuma 3a HR
4.6.7. Paziuke npe u nociae nepdysuje jexopuma 3a CF
4.6.8. Paziuke npe u nocJjie nepdysuje jjekopuma 3a RPP
4.6.9. Paziuke npe u nocJjie nepdysuje jJexkopuma 3a Oy
4.6.10. Pa3iuke npe u nocjie neppysuje 1exosuma 3a Hx02
4.6.11. Pa3ziuke npe u nocje neppysuje sexosuma 3a NO
4.6.12. Pa3ziuke npe u nocje neppysuje texosuma 3a TBARS
5. IMCKYCHUJA

5.1.Pa3nuke y KapAUOAUHAMCKUM NapaMeTpuMa U NapaMeTpuMa OKCHIANMOHOT
cTpeca u3mel)y kKoHTpo/IHe M rpyne ca qujaderecom

5.2. YTuuaj nepgysuje 3opeHonpuiIoM HA KAPAHOIMHAMCKe MapaMeTpe U napaMerpe
OKCHIALMOHOI CTPeca Y KOHTPOJIHOj M IPYIH ca aujadeTecom

5.3. ¥YTuuaj neppysuje Bascapranom Ha kapauognHaAMCKe apaMeTpe U apameTpe
OKCHIALMOHOT CTPeca Y KOHTPOJIHOj M TPYIH ca AujadeTecom

5.4. YTunaj neppysuje CnmpuHOJIAKTOHOM HA KApPAUOJANHAMCKE MapaMeTpe
napamMerpe OKCHIANMOHOI CTPeca y KOHTPOJIHOj H I'PyNH ca aujaderecom

5.5. ¥YTunaj nepdysuje ATuCKHpPEeHOM HAa KapAHOANHAMCKe IIapaMeTpe U mapamerpe
OKCHAAIMOHOT CTPeca Y KOHTPOJIHOj ¥ FPYIH ca qujadeTrecoM

6. 3BAK/bYYAK

6.1 3ak/byuak 3a rJaBHY XUIIOTE3y

6.2. 3ak/by4nm 3a ocTajie XMIoTe3e

6.3 /lonaTHu 3aK/bY4IH IPOMCTEKJIN U3 HCTPAKUBAKA

7. JUTEPATYPA

98

99

100
102
103
104
106
108

109

114

118

123

127
133
134
134

135

138



YBOJI



Diabetes mellitus je o6osbeme KOje KapakTepulille XpOHHYHA XHIIEPIIIMKEMH]ja ald H
nopemehaj merabonusma ApyrMx YIrJb€HMX XHApara, JWIKAa W MPOTEHHA MPOMCTEKA0 U3
HEJIOBOJLHOT CTBapama W/ epUKaCHOCTH HHCYJIMHA.

ETtnonomku pasnukyjeMo aujabeTec HACTa0 MPEBACXOAHO HAKOH HMYHOJIOIIKH
yCIIOBJbEHE JecTpyKiuje Oera henuja mankpeacHux octpBaua (mun 1 Oujabemeca), 3aTUM
nujabeTec HACTao Kao TOCIEAuIla MPOIYKEHOT UCIpIUbMBama Oera hemmja mpaheHor y mpBo
BpeMe (DYHKIMOHAIHUM, a 3aTUM U (PU3MYKHM TIporaiambeM oBuUX henuja (mun 2 dujabemeca).
Y TtpynHohm Hactao nujaberec ce oO3HauaBa Kao cecmayuoHu, a MOXKE HACTaTH U HAKOH
cneyughuunoe omrehema y PpazIMUUTHM CHIOKpUHOIATHjaMa, WHQEKIHMjaMa, 3anabemhuMa,
HAKOH oOIlepalndje Wik yciaen mojaBe Tymopa. Jameko Hajuemthun oOmuk manac (85-95%), a ca
MEePCIIEKTUBOM Jia ce Ta npenoMuHanyja noseha u y 0ynyhnocru je Tumn 2 aujadereca [1].

Jujaberec je OGomect pactyhe mHumueHue u mnpesaienue. [Ipouemweno je ga je 2000.
roJUHE T0jaBa aujabereca y CBUM cTapocHUM Tpymama Owmia 2.8%, omHocHo 171 muimoH
obonenux, a na he y 2030. oBe Opojke uznocutu 4.4%, onnocuo 366 wmwunuona. [locebHo ce
ucTUYe mopact Opoja 00oenux mpeKo 65 ToarMHa ¥ IPoIieHa je 1a Ou 10 pacta Morio nohu cBe
W Ja ce 3aycraBu maHaemuja rojasHoctu [2]. Hosuje mporiene u3 2010. roamHe ykasyjy Ha
BEpOBAaTHO yOp3aBame oBor TpeHma. Y 2010. mporemeHa je npeBaiieHna Ha 6.4% amgynTHe
nomynanuje (20-79 romuna), omHocHO 285 MuimoHa, a 3a 2030. npensuba ce nopact Ha 7.7%
amyaTHe momyinanuje, oxHocHo 439 muimona o6onenux [3]. ITopact Gpoja oGosenux Ouhe
HapOYHTO M3paKeH Mel)y HEeeBpOICKUM TOIyJIalidjaMa Koje Tpojia3e Kpo3 MpoIece HHTCH3UBHE
[pPOMEHE JIPYIITBA M IPUXBATaba MPO-3aafHUX KyJITYpPOJIOMIKUX HOpMHU. [4].

[Tocneaume merabonmukux mopemehaja y aqujadberecy 3axBarajy CBE OPraHCKe CHCTEME U
7oBojie 10 WuXoBe auchyHkiuje. M3 Tor pamora XpoHWYHE KOMJIMKalMje aujabereca
MpeACTaB/bajy HajBehn HM3a30B M 3aXTeBajy W3/BAajalbe€ HAJBUIIE CPEICTaBa y JICUCHY OBUX
6onecHuka. U 1o 90% cpencraBa je ompelne/beHHX 3a OBE MNalMjeHTe, MITO je M 3aKJbydak

OTCEKHE CTYyJIMje O TPOIIKOBHUMA Y Jieuewy aujadereca tum 2 (edr. The cost in type 2 diabetes;
CODE 2) [5].

Ha mnouerky nBaseceror Beka, obosienu of Aujabereca NpPeXHUBIbABAIU Cy HAKOH
MOCTaBJBEHE JIMjarHO3€ TOJMHY H IO JI0 JIBE TOJIMHE, & YMUPAIH HAjBUIIIE O] TIOCIEINIIA aKyTHUX
KoMIuTKaiuja 6onectu. Ha nmodeTky BageceTnpBOr Beka MOpOUIUTET 000eInX o 1ujabereca
j€ TMPeBacXOJHO TOCJENUIla XPOHUYHUX KOMIUIMKAllMja OBE 00JIeCTH, a JIeUeHhe Tpaje U To
HEKOJIMKO JIelleHHja XPOHUYHE KOMIUIMKAIMje Cy Mocieaula JIole TIUKOperynamnuje, aam u
YIPYKEHOT JiejcTBa KoMopouauTera [5].

Pennn anruorensun ammoctepoH cucrteM (PAAC) je cnokeH u (PU3HONONIKH BeoMma
3Ha4ajaH CUCTEM OJIrOBOPAH 3a XOMEOCTa3y €JIEKTPOJINTA, OJIp>KaBambe BACKYJIApHOT TOHYCA, ajlu
1 3a MOAyJaInjy epexata pU3HOIOMKUX HOKCH Ha TKUBA [6]. [IujabeTec kapakTepHile mojayaHa
aktTuBHOCT PAAC [6]. Xunepriaukemuja je Haj3HAuajHHjU METaOOJMYKU Y3POUYHHK TKHUBHHX
npomeHa u aktuBanuje PAAC. Tlocnemamne akxtuBamuje PAAC y cpuyaHoM TKHUBY Cy
OKCHJAIIMOHU cTpec, pubpo3a u amomnro3a [6, 7].

Cucremcku PAAC, ucnospaBa edexre y HIUPKYIALNjH, @ TKUBHU y NMapeHXUMY TKUBA U
oprana. 3a pa3Boj XpOHHYHHMX KOMILTMKaIuja aujadereca on Beher 3Haudaja je TkuBHU PAAC.
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[Ipexo 90% axtuBHOCcTH PAAC HcnospaBa ce Kpo3 UHTpaLeTyIapHe U eKcTpalenyiapHe epexre
tkuBHOT PAAC [8, 9]. Cucremcku u TkrBau PAAC MelyycoOHO uHTEparyjy, aiy ce ¥ pasjiukyjy
[0 Ha4YMHY CTBapama KJbYYHHX METa0OJIHMTa, a CaMUM THM W pearoBamky Ha CaBpEeMEHE
tepanujcke onmuje moaynanuje PAAC [10]. Crora pa3ymeBame MexaHH3aMa KOjuMa caBpeMeHa
TepaIMjcKa CpecTBa MOTY YTHIIATH Ha KomrieHeHTe TKUBHOT PAAC mpencTaBiba ¥ OTEHII]ja
3a JONMPUHOC YHanpehuBamy Tepanuje aujabereca W KOMIUIMKAIMja KOje c€ MOTY Pa3BHUTH,
MoceOHO Ha CpITy.

HctpaxuBama Ha aHMMAJIHOM MOJeNy JaMjadereca HWHAYKOBAaHOT  YIMOTpeOOM
crpento3oTormHa (eHr. Streptozotocin; STZ). omoryhaBajy aHaJIMTHYKO —carjieIaBame
MOJYJAaTOPHUX MeXaHu3aMa TokoM aktuBanuje TKuBHOT PAAC. Cpue kao edeKTopHU opraH,
MOCTaBJbEHO y OKBHPY EKcliepuMeHTa Ha moaudukoBaHoMm Lagendorff amapary, omoryhasa
carjieJlaBamb¢ KaKO MEXaHMYKHUX TAaKO M METa0OJMYKHUX OJArOBOpPAa TKHBA TPU AKTHBALUjU H
ceneKkTUBHO] Onokanum enemenata TkuBHOI PAAC. Ilopen ananmmze KapIHOAMHAMCKUX
napamMeTapa M JWHAMHKE KOPOHApPHOI MPOTOKA, aHAIM3HMPAIM CMO M3 BEHCKOT ediyeHTa
napamerpe OKCHIAIMHOT cTpeca U Metadonusma L- apruama -NO cucrema Koju Cy o1 3Ha4aja
3a pa3Boj omrehema cpla U KpBHUX Cyl0Ba y aujaberecy, a yjeqHO MpeACTaBibajy U 3HaYajHE
nmapaMeTrpe MpeKo KOjuX Ha pa3Boj OOJECTH yTHYYy JIGKOBH KOJU IOCEAYjy TOTEHIUjan aa
monynupajy PAAC.

1.1. IMJABETUYHA KAPAUOMMUOITATHUIJA

KapnuoBackynapua obospema cy 2-4 myrta yemha mely obGonenum onx aujabereca u
BoziehM cy y3poK CMPTHOCTH y 0BOj nomnynauuju. Odonenu ox nujadbereca uMmajy Behy cMpTHOCT
ycen uHpapKkTa MHOKapJa M TO YETHUPHU IyTa 3a MYIIKaple W ceiam myrta 3a kene. [11,12].
IIpema pesynratuma dpaMuHramMcke CTyJuje, y4ecTalocT cpuaHe ciabocTH KoJ| MyIKapara
obonenux o nujadereca je ABOCTPYKO Beha y 0JJHOCY Ha 3/1paBy MOIYNANH]y UCTE JOOH, a KO
’KEeHa je OBa pas3iuKa nerocTpyka. Pasmuka youeHa y dpaMHUHIaMCcKOj CTyIUjU OCTaje U HAKOH
CTaTUCTHUYE KOPEKIMje MpeMa TOoAWHAMa, JHIUAHOM CTaTyCy, TNPUCYCTBY XHIIEPTCH3H]jE
r0jasHOCTH HJTH HCXeMH]jcke Oomectu cpia [13, 14].

KapnuoBackynapro omreheme y amjaberecy mnopen edexara Ha CpyaHH MHUIIKD
noJipasymMeBa U yOp3aHy aTepoCKJIEpO3y KaKo BEIMKHMX (MaKpOAHTMONATCKE KOMILIHKALIH]e),
TaKO U MaJIUX KPBHHX Cya0Ba (MUKpoaHTHomarcke komruinkanuje) [14]. [IpucyctBo aujabereca
MOTrOpIIaBa cpuaHy ciabocT y3pokoBaHy xureprensujom [15] arpujanaom ¢pudpunanujom [16] u
uHdapkToM muokapaa [17, 18], a noBehaBa u BenmuuHy MH(MAPKTa HAKOH penepdysuje Yak u
IpH yjenrHaueHo mo0oJbIIaHoM npoToky kpsu [19, 20].

Konuko je 3HayajHa cama KOHTpoOJia TJIMKeMHUje Yy nujaberecy moTBplyje H3BEIITaj
NpOCIIeKTHBHE cTynuje mujabereca y Bemukoj bpuranuju (enr. United Kingdom Prospective
Diabetes Study; UKPDS) y kojoj ce mpoHaja3u 3HadajHa Kopenamuja wusmel)y HuBOa
rauKo3umpanor xemornoouna Alm (enr. Hemoglobin Alc: HbALC) m kapamoBacKysiapHOT
mopOuautera [21]. IIpobnem nedunucama JAKMII je y meHO] HEpacKuIMBOj MOBE3aHOCTH ca
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edekTMa KOMOpOUIMTETa KOJU j€ MHAue TpaTe, a Ty Cy M JUCIUIUIEMHU]a, XUIMIEPTEH3Uja H
ucxemujcke mnpomeHe. Y ¢yHkuuonamHoM Cmuciny JKMII kapakrepuine ce TpuUMapHO
JIMJaCTOJTHOM NIHUC(YHKIIMJOM Ha KOjy c€ KacHHU]je HaJloBe3yje CHCTOJHa auchyHkmuja. Pa3Boj
JIKMII je Op><u 1 MHTCH3UBHUjH y IPUCYCTBY apTepujcke xuneprensuje [14].

Kapaxrepuctuke msmene tkuBa y HKMII cy uHTepcTuIMjasHa M HEepUBAcKyJapHa
¢bubpo3sa, 3anedipame 0a3aTHMX MEeMOpaHa KanuIapHe Mpeke U XurepTpoduja KapAuOMHOIIUTA
[25-27]. 3mnauajua mojaBa je T3B. Cross linking wum3melhy konmareHux BiakaHa, OJHOCHO
yCIIOCTaBJbamke Be3a Mel)y KojJareHuM BIaKHMMa KOje€ MEmajy KOH(OopMalucke KapaKTepUCTHKE
u Qynkimjy. OBa mojapa je mocienuna xuneprinkemuje [28] u riamkanuje KoiareHux BllaKaHa
[29-31].

Mapxkepu cuHTe3€ KoJlareHa cy: mpokoJiareH Tur 1 kapOokcu TepMUHaIHK TenTus ( eHr.
procolagen type I carboxi terminal peptide; PICP), amuHOTepMHHAIHH IPONECIITH IIPOKOIareHa
tun 1 (enr. procolagen type | amino terminal peptide; PINP), kapOokcu TepMuHATHH
nponentu npokonarena tum 3 (enr. prokolagen type Il carboxiterminal propeptide; PIIICP),
aMUHOTEPMHHAIIHU TporenTu npokosareHa tun 3 (enr. prokolagen type Il aminoterminal
propeptide; PIIINP). Mapkep auHaMHKEe eKCTpalledyJIapHOT MaTpuKca je MAaTpPHKC
MmeTtanonporenHasa (eHr. matrix metaloproteinasis; MMP) u tkuBHU uHxuOuTop MMP (eHr.
tissue inhibitor of metaloproteinasis; TIMP). ¥V nujabercy je youen nmopact MMP-9 u maj ogHOCca
TIMP/ MMP-9 [32].

[Ipemna je xuneprpoduja MHOKapAa YecTa y XpOHUIHOM Jujaberecy, MoceOHO THIy 2,
kox anmmanHux Mmonena JIKMII ca xumomHCynmHemujoM, xumeprpoduja ce He pasBuja. Y
mpermapaTiMa aHUMaJTHHX MoOJea Tumna 2 nujadereca Hayasw ce moBehame TpaHCBEP3aTHOT
npeceka KapAMOMHOIMTA, TOK CE Y MOJeNMMa Tumna | youaBa cMameme OBe moBpiuuHe [37].
Fisher je o6jaBuo na je y3umajyhu rcedke MHOKapaa TOKOM XHPYPIuje Ha OTBOPEHOM CPITy KO
oco0a obosenux o Aujadereca U OHUX KOjU TO HUCY Y MATOXMCTOJIOIKUM MpenapaTiMa yOoueHo
3ane0/babe OazaHUX MemOpaHa y Kanwiapuma W eaeM eHgorenHux hemmja [38]. Ha
ayTollcHjama ce KoJ 00oJienux of] iujadbereca 3ajelHO MpOHaNa3e XUNepTpoGuIHu U aTpoPpUIHH
KapauomMuonuTy [25-27].

1.2. MATOT'EHE3A JTUJABETUYHE KAPJIMOMUOINIATHUJE

ITpucythe cy OpojHe Teopuje naroreHese JJKMII mro 10BOJbHO TOBOPH O TOME j1a He
MOCTOjJW J€THOCTaBaH OATOBOP Ha OBO MuTame. OHO y YeMy ce€ CBU ayTOpH CIIaXy je 1a je
natoreneza JIKMII myntudakropujamHa u aa ce OB MexaHU3MH Mel)ycoOHO mpekianajy u
npoxumajy. JenHa o Mpeasio’keHUX IMOJeNla MaTOreHeTCKUX MexaHuzama je: 1) mopemehaj
xoMeocTaze kanujyma, 2) aktuBanuja PAAC, 3) noehan okcupanuonu crpec, 4) nmopemehaj
MeTabosiM3Ma CyncTpara, 5) quchyHkiuja MUToXoHapuja [14].

KoHTpakTiiiHOCT MHOKapia je y BEIMKOj MEpH YCIOBJbEHA IPABHIHUM IIPOMETOM
Kaauujyma yHytap henuje. YV MHpy, KallujyM je KOHLEHTPHUCAH Y CapKOIUIa3MaTCKOM
perukynymy (CP) ca rpagmjermom 10* y omHocy Ha murormasmy. 1o akTHBAIMjH BOJTAXKHO
saBucEux ~ L-tun Ca®* kamama na MmemOpanm Kammujym ce ocnobaha u3 CP myrem
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PUAHOMIMHCKUX PELenTopa W JOBOIM 10 KOHTpakiuje MuodmiameHata. HakoH KOHTpakiuje
nomasm  fo mpeysumama Ca’'y CP y uemy Hajehy ymory mMa capKOIIa3MaTcKo
ennomnasMarcka Ca?* ATPaza (enr. sarcoplasmic/endoplasmic calcium ATPasis ; SERCA2a),
sarum Na-Ca?" msmemmBau Ha capkonemu M capkoiemanHa Ca?*ATP-aza. YV mujaberecy,
nopemehaj HacTaje ynpaBo y npey3umMamy Kaiujyma Hazan y CP 6e3 u3meHa y akTUBHOCTH L-
tun  Ca?* xamama. V3MemeHM Cy CBH IIOMEHYTH MEXaHM3MH IIpey3HMama, a Y
€KCIIEpUMEHTAJTHOM MOJISY je IMOKa3aHo Jia MpeKoMepHa ekcrpecuja reHa 3a SERCA2a mrutu
Muokapa ox passoja JJKMIT [39].

Hanac ce youaBa 3Hauaj] PAAC y pa3ojy IKMII, oBaj cucrem mpencrtaBiba KJbY4HU
MEINjaTop y UCIOJbaBamky MOCIEANIIa XPOHHUHE XureprinkeMmuje Ha TkuBa [40, 41]. Cpue y
mjaberecy mma mnoBehany ekcrpecujy MRNA 3a penentop 3a aHTHOTEH3MH JBa (€HT.
angiotensine Il;  ATIl) [42-44]. Tlocnenuua aktuBanje PAAC 'y nujabeTHdHOj
KapJIMOMHONIATH]U j€ T0jadyaH OKCHJAI[MOHU CTPEC M TUME Y3POKOBAaHE M3MEHE Yy aKTHUBAIUjH
reHa kKoje Bojie ka Behoj pubpo3u cpyaHOT TKHBA TE€ aloONTO3M U HEKpo3u [45].

HcTpaxxnBama Ha )KUBOTHAMa MPYKUJIA Cy Ca3Hamba O KAPAUONPOTEKTUBHUM e(peKTrMa
6mokatopa PAAC. YoueHo je u na tepanuja 61okaropuma enemenata PAAC koj KUBOTHbA ca
CIIOHTAHMM pa3BOjeM IujabeTeca MMa KapaHONpOKTeKTHBHU edekar [49]. V ekcrepuMeHTy ca
njabeTecoM MHIYKOBAHUM CTPENTO30TOUMHOM NMPOTeKTUBHE erdekar Oiokane PAAC nmosesan
je ca moOosbliameM mpey3uMama Kamqujyma y CP [46, 47] u CMamemeM KOHLEHTpaIHje
pPCaKTUBHHUX KHCCOHMYHMX jelumbera (EHr. reactive oxigen species; ROS) ciuuno edexruma
aHTHOKCcHIaHaca [48].

Oxcunanonu crpec HacTaje kana je ctBapame ROS Behe oq MmoryhHocTH opranusma ja
ux Heyrpanuiue. [Tocneauna je okcunanuoHo omreherme, koje gonpuHocu pas3pojy JKMIIT [50,
51]. PeakTiBHE KHCEOHHUYHE BPCTE CE€ MOjavyaHo CTBapajy y Aujadberecy u tumy 1 u tumy 2 [52,
53, 56, 57], Hajsehu neo ROS y nujaberecy ce cTBapa y MUTOXOHJpHjaMa LITO je MOTBpHEHO y
in vitro uctpakuBamuMa Ha eHporeaHuM henujama [54]. Hemuroxonapujanu uzsopu ROS cy
AKTMBHOCTH CH3MMa HUKOTHH-aMHUa JAWHYKi1eoTua ¢ocdar (enr. nicotnine amide dinucleotide
phosphate; NADPH) okcupase, a3or okcun cunTaze (enr. nitric oxide synthetasis; NOS),
aKTUBHOCT KcaHTUH okcupase. [loeehano ctBapawe ROS mompunocu passojy JKMII [58],
reeparop je amontoze [56], omrehema 1€30KCHPUOOHYKIIEHHCKE KHCENMWHE (CHT.
deoxyribonucleotic acid; DNA) u cmamema crocoonoctd DNA penapanuje. Y matoreHnesu
JKMII, ROS mnotenmnupajy aktuBHOCT mpoTtenH kuHase LI (enr. protein kinase C; PKC),
[0jayaHo CTBapame 3aBPIIHUX Npoaykara riukainuje (exr. advanced glucose end-products;
AGE)u noehan dayke riykose myrem peaykrase anmose [54].

VY BHIe UCTpakWBama IOKA3aHO je Jla IOJCTHIAke AHTHOKCHIAIMOHE 3alllTUTE Y
MUTOXOHApHjamMa aoBoau 1o npeBeHnuje JAKMII mro morBphyje 3Hauaj] aHTHOKCHAaHAaca y
ouyBamy (QyHKIIMje MUTOXOHApH]ja y nujaderecy [55, 60, 59]. HaBeneno namehe 3akipydak aa je
cMamMBamke cTBapama ROS u mojayame aHTHOKCHIATHUBHE CIOCOOHOCTH KJbYYHO 3a
mompaBbalkbe MHUOKapAHe (QyHKIMje y amjaderecy. Y TOKy pa3Boja amjabereca y
MUTOXOHJIpHjaMa ce pa3BHjajy NMpBO (QYHKIIMOHAIHE, a 3aTUM U CTPYKTypHE npoMeHne. CMmamyje
ce KamamuTeT 3a okcumanujy [69-72], cmamyje ce eKcrmpecHja TeHa 3a OKCHIATHBHY
dochopunanujy, a mosehasa 3a R—oxcunaiujy [73, 74]. OBo nmoTeHIMpPa HACTAHAK CYNEPOKCHU]T
aHjoH pamukana (O27) U cMamyje euKkacHOCT cTBapama ajieHo3uH TpH (ocdara (enr. adenosine
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three phosphate; ATP). HapymieHo je u npey3uMarme Kaiujyma y muroxouapuje [70]. TIpemua
ce Opoj mMuToxoHmuja moBehaBa, oBo Huje mpaheHo moBehanum crtBapawmem ATP [72, 73].
[ToGosbmame aHTHOKCHIAIIMOHE 3AIITUTE HITP. Y MOJICJIMMA Ca TIPEKOMEPHOM EKCITPECHjOM IreHa
32 MaHTaH CYNEpPOKCH] IHCMYyTa3dy, Karajasy WM METAJIOTHOHEHH, IMOHMUINTABA]y eQeKTe
nujabereca Ha AUCHYHKIHM]Y MHUTOXOHAPHjAa INTO TOTCHIMPA 3HAa4yaj OKCHIATHBHOT CTpeca y
paszBojy AKMII [50, 55, 75].

Kapakrepuctuka MeTabonmukux mporeca y amjadeTecy je CMameme MeTadoan3Ma
rIIyKO3€ | JlakTata y3 moBehan merabommsam cioboanux MacHux kucenuna (CMK) [61, 62, 64,
65]. IMToehanom kopumiherry CMK y nujaberecy mompuHOce ca cBoje cTpaHe moBehaHo
npucyctBo CMK, ycriopeH MHCYJIMHCKH CUTHAJIHHM MYyT U akTUBHOCT PPARa/PGC-1 curnaiHor
nyTa, Yija aKTUBHOCT MOTCHIUPA Tako3BaHU Metabonuuku SWitch. AxtuBanuja PPARo/PGC-1
curHasiHor myta nosehaBa rercky ekcrnpecujy CD 36 u manonun CoA nekapOokcuiasze IITO
Boau TmojadaHoMm mpey3umary CMK y hemmje. PPARo je mnepokcusom mponudepaTop
akTuBupajyhu peuenrop anda (enr. peroxisome proliferator alpha receptor; PPARa), Baxan
HYyKJICQpHU PElenTop Koju npeno3naje npucyctso CMK, koHTpouiie ekcrpecujy OpojHIX TeHa
U ycMmepaBa oAroBop henuje Ha HYTpUTUBHU crTaTyc y opranm3my. PGC-1 je mepokcuzom
nponudeparop rama koaktuBarop (exr. peroxisome proliferator gamma coactivator 1). U nopen
npeycmepaBama MeTabonu3ma ka ynotpedu CMK, 36or moehanux konunentpauuja CMK u
BUXOBOT Tpey3uMmama y hemuje pacte konmeHntpamuja CMK wHTpanemymapHo, MTO CTBapa
yCJIOBE 32 HCIOJbABAE JIUIHMIHE TOKCHYHOCTH. JIMIUAHM METa0ONMTH TOTCHIUPA]Y
amonTo3ymto je goxatHu ¢akrop 3a paspoj JAKMII [57]. Venen nunuaHe TOKCHYHOCTH
aKTUBUPAjJy Ce ¥ MPOUH(IIAMATOPHU CUTHAJIHH MYTEBH U MOTCHIIMPA MHCYJIMHCKA PE3UCTEHIIM]a

[63-68].

1.3. OJHOC Y3POYHUKA, MEJIMJATOPA U EGEKTOPA Y PA3BOJY
JTIKMIT

VY nokymajy aeduHucama yHuBep3anHe maroreneze JIKMII, Poornima u cap. 2006.
TO/IMHE TIPEIUIOKUIIN Cy CarjiefaBamke OJHOCA HAjBAKHHU]UX Y3POUYHUKA, MEAHjaTOpa U edeKTopa
3a kbyuHe jgorahaje y passojy AKMII (tabena 1). M3 oBOr aHAJIMTHYKOT TOCTYIKA MOXE Ce
YOUHUTH 3HAyajaH CTENEH HMHTEpaKIMje KJbYYHUX METaOOJIMYKUX IyTeBa KOjU BOJE pa3Bojy
JIKMII.
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Tabeaa 6poj 1: Y3pounuiu, meaujatopu u epextopu y passojy JJKMII [76].

Y3POUYHHUK MeaujaTop edexTop HNJbHU gorahaj
tacyl Co A 1K*ATP kanan |mpomera Ca ?*
HeecTepu(puKoBaHe tatunuunu PKC | axtupanuja AKt-1 MHCYJIMHCKA
MacHe KHCeJInHe TPTEN pe3uCTEHIja
1 TNFa T nepamujg anonTo3a MUOLIUTA
PI3K/ Akt-1 JGSK-3R xuneprpoduja
XHIIEPUHCYJIHHEMHja TmTOR MHUOLIMTA
TMAII kuHa3za TRAS/tRho 1CHHTE3a IPOTENHA
1 ROS 1 AGE 1 PKC xomeocraza Ca 2"
XHInepriuKkeMuja 1 PARP 1XeKco3aMUH KOHTPAKTHIIH
IPOTEUHHU
|GAPDH 1 HOJMOJCKU (DIYKC | HPOTEHMHHM MaTpHKCa

PTEN (enr. phosphatase and tensin homolog deleted on chromosome 10); PI3K —docdaTuamn nHO3UTO KMHA3€e
3(enr phosphatidil inositol kinasis 3); Aktl (eur. alpha serin/threonin kinase 1, anda cepun-TpeoHuH KuHa3za 1;
MAII kuna3za-mutoreH aktuBupajyhe mportenn kunaze; GSK-3R- kunasa cuntese rimukorena 3 3 (enr. glicogen
sinthesis kinasis 3 R); mTOR- (eur. mamarian target of rapamycin); PARP- eur. poly (ADP ribose) polymerase;,
noJu azeHo3ud au docarna nonumepasa; ADP (enr. adenosine diphosphate) agenosun nu dpocdar;GAPDH (ewr.
gliceraldehide phasphat dehidrogenasis) raunepanaexus hochar nexuaporeHasa.

CnobotHe MacHe KHCeNWHE TOTEHIMPajy Pa3Boj HHCYJIMHCKE PE3UCTEHIIN]E, ITO BOJAH Y
MOCTICIMYHY XUIIEPUHCYJIMHEMHJy M ca THM I[IOBE3aHy XHIEPTPOdHUjy KapAHOMHOLUTA.
CnoboHe MacHE KHCEIMHE MOTEHIUPajy akTHBHOCT arunuyHe PKC, mTO BOAM aKTUBUpAY
uHXuOUTOpa Kamna Oeta kuHa3se (enr. inhibitor of kapa beta kinasis; /xB ). OBa kuna3a noBehasa
aKTUBHOCT HyKJeapHor ¢aktopa kB, cTBapajyhu ycioBe 3a CHHTE3y HpPOMH(IAMaTOPHUX
Me/rjaTopa ¥ MOTEHIMpamke anonTose, a CMamyje PI3K, unme ce ycropaBajy curHamHu MyTeBU
aKTHBalMje cyOcTpaTa MHCYIMHCKOI pEeLenTopa M Y3poKyje MHCyIMHcKa pesucteHuuja (MP)
[77,78].

CrnoboaHe MacHe KUCeIMHE yTUuy Ha pa3Boj P nonatHo myTeBHMa KOjU HUCY y BE3M ca
PI3K Beh moBome nmo Mmame akTHBHOCTH ajida cepuH TpeoHuH kuHaze 1 (enr. alpha serin
threonine kinasis 1; Axt-1). Akrusupajyhu PPARy, CMK mpexo PTEN ymamyjy aktuBHOCT Akt-
1. Curnamau nyt PI3K-Akt-1 naxudupa GSK-3[ koja y3pokyje xunepTpodujy KapIuOMHOIHUTA.
VY cramy CMameHe akTMBHOCTH Axt-1 nomasu no xumeprpoduje 300r cMameHe MHXUOUIMjE

GSK-3R 79, 80].

[TokazaHo je na XWUIEpUHCYJIMHEMHja JOBOJU N0 IMojadaHe akTUBHOCTH Axkt-1. 3a oBaj
epekaT 3HayajHA j€ XPOHMYHA CHMIIATHYKAa AKTUBHOCT M CHUTHAJHM IYTEBH KOjHU BOJE O]
akTHBalMje [ agpeHepruykux peuenTopa, MPEeKO MPOTeMH KHHAa3e A H  KallujyMCKe
KaJIMOIYJHH 3aBUCHE KuHa3e. Akt-1 ctumynuie MTOR 1mTo BoaM MmojayaHoj CUHTE3U MPOTEHHA.
VY cramuma kana je ycnopeH curHainau myT npeko PI3K, xao mro je P, oBaj myt moreHImpa
xuneptpodujy kapauomuonmra [80]. XunepuHcyanHeMHja MOXKE H3a3UBATH XHUIEPTPOPHjYy U
Axt-1 nHezaBucHuM myTeMm, mpeko MAII kmHaza. OBHUM IMyTeM ce€ MOTEHIHpPAa M CTBapame
eKCTpalenyJapHOr MaTpukca mTo gonpuHocu paszBojy JAKMIIL. CrnobGonHe MacHe KUCETUHE
Mory noteHnupatu pa3poj JKMII u 6e3 yruiaja Ha mHCynuHeMH]y noBehaBajyhu mpucycTBo
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ecrapa anerua koeusuma A (enr. acyl coenzim A: Acyl Co A) y kapaIuOMHOLIMTHMA, IITO
MOJIeTMpa KOHTPAKTHIHOCT OoTBapameM ATP 3aBucuux K' kanama, y3pokyjyhu ckpahuBame
aKIOHOT ToTeHIMjana. OBo omera TpancnopT Ca®' y capKoImIa3MaTCKi PETUKYIYM M CMambyje
KOHTPAKTUIIHOCT [76].

XuneprimkeMyja JOBOAM 10 TOjayaHe OKCHJIAIMje TIyKo3e, mTo moBehaBa cTBapame
ROS koje 3atum npoBoje ao omrehera DNA u aktuBanmje PARP. PARP ca cBoje ctpane yruue u
Ha MHXUOMLMjy rmuepanaexun ¢ocdar aexuaporenaze — GAPDH umme ce merabonmzam
TIIyKO3€ ycMepaBa Ka aJTepHATUBHUM IpaBliMa W moBehaBa cTBapame 3aBpIIHUX MPOIyKaTa
riukanuje-AGE, ¢uykc xekco3zammHa u monwona kao u aktuBanuja PKC. VHTeH3WBHO
crBapadje AGE Boau mojauaHoM CTBapamy Be3a H3Mel)y BilakaHa KoJlareéHa M CMambeHOj
KOHTPaKTHIHOCTH. VIcToBpeMeHO ce CMamyje n ocnobahame Ca?" u3 CP, umme ce Hapymiapa
€JIACTHYHOCT KOMOpa M MOTEHIUpa aujactoiHa auchyHkinuja. [lojauaH Xxekco3aMHUHCKH (ITyKC
noBoau o Mame aktmBHOcTH SERCA2a, mro yMamyje KOHTPAKTHIIHY CIIOCOOHOCT H
penakcanujy y aujactoiid. XuIepriiikeMuja WHTCH3UBHPHEM TOJIHOJICKOT (hIyKca OBOIM 0
yMameHEe pereHepalyje peayKoBaHOT TIyTaTHOHA YUME C€ TOTCHIHpa OKCHIAIMOHHU CTpEC,
noBehaBa omtehewse DNA u crtBapame copbuton mnaykoBanux AGE. HaBemeno Bomu ka
nojayaHoj amonto3u u Behoj kpyroctm komopa [76]. AxkrtuHoct PKC  y3pokoBana
XHUIIEPIIIMKEMUjoM ToBehaBa cTBapame eKCTpalelyJapHOr MaTpuKca W CMamyje (YHKIH]jY
SERCAZ2a, mTo 101aTHO yMamyje CIIOCOOHOCT pellakcaliije v MOoTEHIMpa KpyTocT Komopa [76].

JljabeTnyHa KapIMOMHOIIATH]ja Ce Pa3BHja y MOUYETKY MPEBACXOIHO Kao JHMjacTOJIHA, a
3aTuM U cuctonHa auchynkuuja. [Ipema nutepatypu, 10 pa3Boja AujacToiiHe TUCHYHKIIM]jE Ha
MOJIENTy M30JI0BAHOT cpIia MaroBa mpoTuue 7 paHa (moBehame MpHUTHCKA y JIEBOj KOMOPU Ha
Kpajy aujacrtone) 10 3 Hedesbe (IpOMEHa MPUTHCKA Y 3UIy KoMope y jeaununy Bpemena dp/dt) a
MyHa KJIMHUYKA CJIMKA CHUCTOJIHE TUCYHKIIMje ce pa3BHja TOKOM roauHy aana. [81]. Osxe je
3Ha4YajHO HAarJlaCUTH J1a C€ yMameHa CIOCOOHOCT pejakcaluje, OJHOCHO moBehaHa KpyTOCT
KOMOpa pa3BHja y OJACYCTBY XHIepTpoduje MHOKapaa KakBy WHAd€ BUIAMNMO KOJ WHCYIIHH
pesucrentaux JIKMII [87-90]. 3a pa3Boj oBux mpoMmMeHa y XurmouHcyanHemHujckoj JIKMIT
kpyuna je auchynknuja SERCA2a, a nonpuHoce joj u cMmambena aktuBHocT Na* /K™ ATP-aze, o
aKTHH 1 MHO3UH A TP-a3e, Ka0 U U3MEHa U30TUIICKHX O0JIMKa MHO3HMHA O]l o Ka [ n3000munmma,
YrMe Ce CMambyje KOHTPaKTUIHA criocoOHOCT [83-86]. ¥V ucTpakuBaukuM CTyaMjaMa yOueHO je
na Mehy manmjeHTuMa ca 1o0po peryaucanuM aujaderecoM 47-75% uma eneMeHTe J1jacToIHE
muchynkimje eBe komope [91-93]. JlujacTonHa mucdyHKIMja JeBE KOMOpPE je TMOBe3aHa ca
cabujoM IPOTHO30M M KajJa je JIaTeHTHa, OJHOCHO KaJa HE Y3pOKyje KIMHUYKE 3HaKe KO
narujenara [94].

Borlaug u cap. cy 2011. rommHe ykasamu Ja je KapAMOMHOIIATHja Ca OYyBaHOM
¢jeKIIMOHOM (pakIijoM npeno3HatbuBa kKapaktepuctuka JKMII u na je HajoosbH Tepanujcku
NPUCTYNT W Jajbe mpenmer uctpaxuBama [95]. Tepanmja ca MHXMOUTOpUMA AHTHOTEH3WH
KoHBepTyjyher ensuma (enr. angiotensin converting enzyme inhibitors; ACEI) wiu Giokaropuma
AT1 peuenropa 3a AT Il cy akTyenmHo npBu Tepanujcku n30op y neuewy JJKMIT [96-100].

[ToBehaH okcHAAMOHM CTPEC je yOueH y MepUKapIHOj TEYHOCTH KHBOTHA Ca CPUYAHOM
cmabomrhy [101, 102]. Takole, cxBalieHo je J1a aHTHOKCHAAHCH YCIOPaBajy pa3BOj CpUaHEe
cnadboctu [103]. Cymepoxua aucmytasza (enr. superoxide dismutasis; SOD), karamaza (eHr.
catalase; CAT), rnyratmon mnepokcumaza (eur. glutatione peroxidase; GPx) w
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MEPOKCUPEOKCUHN YWUHE OCHOBHY aHTHOKCHIAIMOHY OJOpaHy y OpraHu3My, a HHXOBO
crnabibee MOXKe BOJUTH OKcuaanmonoM omrehemwy. Koa cucapa ce pasnukyjy Tpu uzodopme
SOD: Cu/Zn SOD y murocony, Mn-SOD y muroxonapujamMa u ekctpanenyiapaa SOD. Cu/Zn
SOD yunan 90% TKUBHE CYNIEPOCKH]T AUCMYTa3e.

Kana ce un¢ysujom mumesuma arumkyje AT |1, HacTaje pa3Boj OKCHAAMOHOT cTpeca
[104, 105]. Takohe, uadysuja AT Il goBoau u 10 MojauaHOTr CTBapama KojareHa Tl 1 u 3 u
¢udbponexktuHa y kynrypu ¢ubpodiacra [106-110]. Ou edektu cy crnpeueHu ymnorpeOom
osokaropa ATi penenrtopa , anu He u 3a ATz penenrtope. PeakTuBHE KHCEOHMYHE BPCTE
crBopene HakoH crumystanuje ca AT Il aktusupajy muroxonapujanae ATP 3aBucHe K kaunaie,
mTo AojaaTHO nmoteHnupa crBapambe ROS. OBo ce HazuBa ROS muaykoBaHo ocinobahame ROS
[111]. Edextn AT Il Ha mpomykuuy konareHa ce ocTBapyjy aktuarmjom TGF-R1, umja ce
npoaykuuja npu crumynaiju ca AT Il cmamyje y pucyctBy 6iiokaropa AT1 pereniropa [112].

Crnenehn y Hu3y ¢akTopa 3HaYajHMX 32 HACTaHAK IojadaHe KapaujanHe ¢GulOpose mpu
crumynauuju ca AT Il je memOpancka NADPH okcupasa [113]. OBaj eH3uM je I1aBHH HU3BOP
cynepokcuna y cpyanuM ¢udpobractuma. MemoOpancka NADPH okcupasa mojawano crBapa
ROS ycnen ctumynanuje AT II mpeko ATi peuentopa. ¥V najbeM TOKY, MOJYJIUPajy ¢€ CUTHAJIHU
nyreBu npeko MAIIK, p38 xkuHaze perynaucaHe ekcTpalelylapHUM CUTHaJMMa (EHr.
extracellular Signal Regulated Kinase; ERK1/2) u janyc kunasa (enr. janus kinase; JNK) aume
Ce aKTUBHUPAjy MPOIECH aloNTo3¢ U HacTaHka xurneptpoduje. Curnamuu myreBu npeko ERK1/2
n JNK yTruy Ha cTBapame OCTEONOHTHHA KOjH MPOMOBUIIIE CHHTE3Y W aKyMYyJIalfjy KoJjlareHa.
Ca apyre ctpane, AT |l aktuBupa u tpanckpumnuuone pakrope AP-1 u NFxB unjum nenosamem
HacTajy paHHje IOMEHYTH npouHpIamMaTopau meaujatopu [114].

Ha nojayano ctBapame komareHa 1 u 3 HakoH ctumynanuje ca AT |l yruue nojagana
eKCIIpecHja TeHa 3a CTBapame KojareHa, 0K Ha eKcTpalenyiapHe koHueHTpauuje yrude AT I
WHIYKOBAaHO CMamemhe aKTUBHOCTH MarpuKc MeramomporemHasze 1 (enr.  matrix
metalloproteinase 1; MMP-1) no dera nona3u 300T aKTUBAlMje TKUBHOT HMHXHOHTOpA
metanonporennase 1 (enr. tissue inhibitor of metalloproteinase 1; TIMP1), mto je mocpeaoBaHo
npexo AT Il [113]. Ca npyre ctpane, 3a paziauky oj puOpodIacTa, KapIUOMHUOIMTH, CHIOTEITHE
henuje u koxHu (ubpodIacTu mojayasajy akruBHocT MMPL Ha ctumymnanmjy ca AT 11 [115-
117]. Aunpoctepon mojctuue (GuOpo3y MHOKapAa MOAYIHpajyhn OKCHAAIMOHU CTpec
MexaHu3MuMa Koju ykibyuyjy PAAC, ognocHo aktuBaocT AT 11 [118].

IToctoje OpojHu qoKa3u jAa moBehaH OKCHAALMOHU CTPEC, KOJU ce Orjela y XpOHUYHO
noBehannm ROS nmompuHOoCcHM pemonenoBamy TkuBa u pasojy JKMIL. Ogaj mporec y
¢ubpobnacTma cpua JoBoau 10 noehaHor cTBapama KosareHa u mMonyiupan je PAAC-owm,
npe csera aktuBHomhy AT Il mpeko AT: peuentopa. Mutoxonapuje cy AOMHUHAHTHU H3BOP
ROS, a AT II crumynuiie Mutoxouapujanny npoaykuujy ROS y cpuanum ¢ubpobiactuma u
yMamyje cTBapame MHTOXOHApHjamHe MNn-SOD — mpBe JMHUje aHTHOKCHIAIIMOHE 3aIllTUTE Y
MUTOXOHApHjama. M3 oBor pasnora ce cMarpa Jia Tepanuja koja ymamyje aktuBHocT AT |l nmu
noBehaBa aktuBHOCT SOD MOske monpuHeTH npeBeHIrju pa3poja JKMIT [119].

1.4. PEHUH AHI'MOTEH3UH AJIIECTEPOH CUCTEM
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Tigerstedt u Bergman cy otkpuiau peaus npe oko 100 roguna [120].PenuH aHrnoTeH3uH
QJIJIOCTEPOH CHCTEM j€ CIIOKEH CHUCTEM KOjU C€ CacTOju O HU3a OMOAKTHUBHUX MENTHA KOjU
HACTajy M3 UCTOT MPEKypcopa - aHTHOTEH3WHOTeHa. [lenTuau HacTajy IeIOBEHEM BHILE SH3UMA
Y UMajy jeAMHCTBEHY QYHKIM]y y pa3HuM TkuBuMa [121]. 3aBpiuiHu eIeMeHT OBOT HU3a, Maja U
CBU MPETXOJIHH MMajy TKUBHE €(eKTe, je CTEPOH]l aliJOCTEPOH, KOjU Ce CTBapa y HaadyoOpery,
ally U IPYTUM TKUBUMA, YKJbyuyjyhu cpue [122-124].

[Topen KOHTpOJIE KPBHOT NMPUTHUCKA MOAYJAIMjOM TOHYCa KPBHOI Cy/a, KOHIICHTpaluje
enektpoiuta u Boge, PAAC y TkuBuMa yTH4e W Ha pa3Boj xumneptpoduje u Gubdbpose mro je
ONCEXHO HCHHUTHBAaHO Ha mpumepy cpua. Cucremcku edpexktu PAAC oppaxaBajy ce
MIPEBACXOJHO Ha EJIEKTPOJIUTE, BOJIyMEH M TOHYC KPBHHX cynoBa, 1ok TkuBHU PAAC, mopen
yTUIaja Ha JIOKAJIHE BACKYJIApHE CTPYKTYpe, MOIYJAIMjOM OKCHAATUBHOI CTpeca yTHYe Ha
CTBapame EKCTpalleIyIapHOT MaTpUKCa, ajld U MOKpeTame mpoieca Gpubpose u amonrtose [125-
126].

AHTMOTEH3MHOTEH CTBOpEH Yy jeTpu TMOJA YTHULajeM pEeHUHa CTBOPEHOI Yy
jykcrarnomepynapHuM henmjama 0yOpera nocraje anrunorensut 1 (AT 1). Y nupkynanuju oBaj
MENTH/I [I0]] YTHIIAjeM aHTHMOTEH3UH KOHBepTYjyher en3uma (eHr. angiotensin converting enzyme
- ACE), ctBopeHor y enmorennuM henujama tuiyha nocraje AT |l ca cHaxHUM yTHIIajeM Ha
TOHYC KPBHHX CY/IOBa, IPOMET BOJIE U EJEKTPOJIUTA, a MOJCTHYE U CTBAPAE aJIOCTEPOHA Y
Kopu HanOyopera [126]. Auruorensun Il genyje npeko AT1 u ATz perienitopa, Koju NMPUITAAajy
rpynu peuentopa mnoe3anux ca I mporemnnma. Behnna edekara kapakrepuctnunux 3a AT 1l
HacTaje HakoH ctuMynanuje AT1 perenropa. OBU peLienTOpH ce Hajla3e Ha MeMOpaHaMa, ajau U
MHTpAIeNyJapHo, y enuTeaHuM henmjama OyOpera. AkruBanujom ATi penentopa moacruye ce
pereHMja HaTpujyma. Y HajOyOpery, akTHUBAaIMjOM OBHMX peleNnTopa MOACTUYE CE CHHTE3a
IJIOCTEPOHA, a Yy MOXAaHOM TKHBY ocehaj xehu, ocmobahame aHTHAMYPETCKOT XOpPMOHA H
CHUMIIaTUYKa aKTUBHOCT. AxTtuBanuja AT: penenropa y cpuy jAoBoau 1o ¢(ubpose,
xureprpoduje, a UMa U MO3UTUBHO MHOTPOITHO W XPOHOTPOITHO AEjCTBO. Y KPBHUM CY/IOBHMA,
edexar aktuBanuje AT1 perientopa je Ba30OKOHCTPUKIIN]A, a IyTOTPajHU €PEeKTH MOTY M3a3BaTH
xuneptpodujy [126].

Menujatopu AT peuentopa cy OpojHU UHTpaLeNyJapHA CUTHAIHU MTyTeBU. AKTUBAIIH]Y
I' mporenna u Qocdonunaze npatu noBehame HHTpaALETYIAPHOT WHO3UTON Tpu ¢docdara u
kanujyma [127-129]. Tlojauana je u aktuBHocT PKC, Ras i RhoA, 3atum Tupo3uH KuHa3Ha
KackaJia, MTOo CBE BOJM IMOjayaHoj akTHBHOCTH einemeHara MAII kunasHor cucrema, JAK-STAT,
p38, ERK 1/2. Ha kpajy, nojauana je akTHBHOCT TPaHCKPHIIIMOHUX (akTopa kao mro cy AP,
NFkB u STAT, mTo BoJIM TT0jav4aHo0] €KCIPECHjH TeHA OJATOBOPHUX 3a pacT. CHHTE3a MPOoTenHa je
JoJaTHO TmojayaHa aktuBanjoMm MTOR/S6 curnamHor myra. Y hemmju, aktuBanmja ATi
perienitopa noreHiupa aktuBHOCT NADPH okcunase, ynme ce crBapa Bumak ROS. OBo Boju
aKTUBAIIMjU peIenTopa 3a enuaepMatHu (GakTop pacta ¥ MUHEPATOKOPTKOUAHU perentop (MP)

[130].

Wntpauenynapuu tkuBHu AT |l je nBojHOr mopekia, ca jelHe cTpaHe CTBapa ce O]
yHyTapheHjCKi CTBOPCHUX aHTMOTEH3MHOTEHa, PEHWHAa M XMMa3a, a ca Apyre crpaHe OuBa
HaKOH cekpeuuje uurepHanuizoBan nyreM ATi peuentopa. Cunresa unrpanenynapHor AT Il y
KapauoMuonMTuMa HajsehuMm nenoMm je mocpenoBaHa xumaszama, a He ACE, 3ato ACEI He
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yMamwyjy 3HauajHO cuHTe3y uHTpanenymapHor AT Il. YV ¢ubpobmactuma ca apyre crpaHe
unrpauenynapau AT Il ce ctBapa mon nejcrBom penuna u ACE [9].

ITopen ACE y tkuBuma ce ctBapa u ACE 2 unju je npousBon He AT Il, Beh AT 1-7. Ogaj
MOJIMIETITHI MMa Ba30uIaTaTOpHA CBOJCTBA M JIaHAC ce cMaTpa pasyiorom 3a epuxacaoct ACEI,
TO je [0 CKOpa MPHUIHCHBAHO OpaJWKUHUH-KAIMKPEHH CHCTEMY, OJHOCHO YCIIOPEHO]
pasrpaamu OpaJMKMHWHA. AHTHOTCH3MH 1-7 nenyje mpeko ['-Be3aHOr MPOTEHMHCKOT perenTopa
Mas. OBaj perienTop je HajBUIIE 3aCTYIUbCH Y MO3TY W TECTHCHMA, i Ta UMa U y CpIy,
O0yOpe3nmMa u KpBHUM cynoBuMa. OBaj cucteM (AT1-7-MaS) nenyje cynpoTHO yTHIIAj]y TOjadyaHe
aktuBHOCTH AT Il y iupHuM oprannma [131].

Mosxaann PAAC monynupa edexre kKapJuoBacKyIapHOT CUCTEMA, XOMEOCTa3e TEUHOCTH
U EJEeKTPOJINTa, YTHUyhn Ha ayTOHOMHH HEPBHH CHCTEM, OCOBHHY XHITOTaJaMyC-XHIO(puU3a,
ocnobahame BazompecuHa, OCETJBMBOCT Oapopeuentopa u mnoTpedy 3a cosby. [lojauana
aktuBHOCT MokaHor PAAC npeBacxoaHo moBehaBa BOJIyMEH KpPBU M BacKyJapHH TOHYC alid
¥MMa yTullaja ¥ Ha KOTHUTUBHE (pyHKIIH]je, MeMOpPH]jY, ocehaj 6oa, ceKCyanHO MOHAIIAKE U CTPEC
[132, 133]. CBu enementu PAAC ce cuHTeTHINY Y MOX/IaHOM TKUBY, YKJbyuyjyhu AT Il, ACE
2, npopenurcku peuenrop, AT1-7, Mas [134-136]. Cucrem ATI1-7-MaS nenyje Tako IITO
nmoBehaBa CEH3UTHUBHOCT OapoperenTopa, CMamyje apTepujcKy TEH3Wjy, alld yTHYe W Ha
MOHAIlIambe KPo3 U3MeHy GyHKIMja xumokamiyca [132].

Bybper je mecto rie ce cuHTEHINEe peHUH KOju ce ociobaha y mupkymauujy. M apyru
enementu PAAC ce Takole cunterumny y TkuBy O0yoOpera. ¥V 0yopesuma PAAC nma 3Hayaj u 3a
caMy oOpraHoreHesy oBor oprasa, mro je pasznor 3amto cy ACEl u AT: peuentopcku
AQHTarOHUCTH KOHTpPaWHAMKOBaHW Yy TpyaHohu. Ilojawana aktuBHOCT TKMBHOT PAAC vy
OyOpe3uma J0BOAM 10 MoBehaHOr OKCHAALMOHOI cTpeca, MpOoMHGIAMaTOPHUX Ipoleca U
noactunama pudpose. Cucrem (AT1-7-MasS) ce CUHTETHUIIIE U JENTyj€ aHTATOHU3MOM KJIACHYHOM
PAAC u y OyOpesuma. AnAOCTepOH IOpeA CBOjUX MO3HATUX edekara Ha XOMeocTasy
SNIEKTPOJINTA T0aTHO Jeiyje noreHnupajyhu epexre AT 11 [137].

VY TKuBY BacKyJapHOT 3ujia cTBapajy ce anruoreHzuHoreH u AT |l nok ce peHuH jenBa
nerektyje. Hacynpor oBome, mnpey3uMame NpPOpEeHHMHA W3 LUPKYJIaldje je OMHCAHO Y
nuteparypu [138]. Aurmorensun |l moBehaBa KOHIIEHTpaIMjy HWHTpAIETyJapHOT KaJl{jyMa,
HITO Y3pOKyje KOHCTpPUKIM]y U moBehame BackymapHor ToHyca. OH y3poKyje M IOjayaHo
crBapatbe ROS y TkuBy 3mma kpBHOT cyna. Bumak ROS mocmemryje xumeptpodujy u
uHpnamanujy, a ymamyje crBapame NO. Cucrem ATI-7-Mas nocnemnryje crBapame NO a
cmamyje ROS. YkymHu edekar Ha TOHYC BaCKyJIApHOT 3Ua 3aBUCH O] OJTHOCA aKTHBHOCTH OBHX
CYIpOTCTaBJbeHUX cucteMa [138].

VY cpuanoMm TkuBy AT1 peLenTopu Cy MCHOJbEHH HA KapAHOMMOIMTHMA, KapIujalIHUM
¢bubpodIacTiMa, aau U Ha CUMITATHYKUM HepBHUM 3aBpinernnma [139-141]. Bbuxosa aktuBaimja
UCII0JbaBa ce KPO3 MO3UTHBHO MHOTPOITHO JICjCTBO M XOMeocTa3y Kanujyma [142-144].

CrBapame mHTpanenymnapaux ROS je moxcraknyto aktuBHomhy AT Il. AxtuBarnmjom
peuenitopa 3a ennorennu ¢akrop pacra (eur. endotelic growth factor receptor - EGFR) u
muHepaigokopTukouaHor perenropa (MP) AT Il Boau y xuneprpodujy [145].
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HcrezameM nHIyKoBaHa xurepTpoduja Muokapaa je moayiaupana aktuBHomhy PAAC.
Ogaj mporiec je mokasaH u kKoa anumanaux mojaena 6e3 AT Il wim AT penentopa. YTBpheHo je
na je 3a HacTaHak (uOpo3e y3pOKOBaHE akTHBHomINy cpyaHuX ¢uOpodmacta morpedaH
CTHUMYJIAHC Ca KapJUOMHOIUTa KOoju ociobahajy Ttpanchopmumyhu ¢akrop pacta Gera (eHT.
transforming Growth Factor f; TGFR) [146]. ¥V npyrom ekcreprMEHTY je yOueHO Jaa je |
aupekTHa crumynanuja gudpoodinacta ca AT Il moryha [145]. AxktuBnocT cuctem AT1-7-Mas
[peBeHUpa HacTaHaK XunepTpoduje Ko MulieBa u marosa [147, 126].

1.4.1. YVIOT'A TKUBHOI PAAC Y IMJABETUYHOJ KAPINOMHUOIIATHIU

JlaHac ce y KKy HaAy4HOT MHTEPECOBama, Kaja je y MHUTamy MaToreHesa aujabeTndHe
Kapauomuonaryje, nocraBba PAAC 3a kKoju ce cXBATWIIO Ja MPEACTaBba KJbYYHU MEIUjaTop Y
UCII0JbaBamby MOCIEIUIA XPOHUYHE XHUIIeprinKeMuje Ha Tkusa [40, 41].

Hujaberec kapakTepuine nojadyana aktuBHocT PAAC. Xunepriukemuja je Haj3HaYajHUjU
MeTabOJIMYKH Y3POYHHMK TKHMBHHX antepanuja u aktusamuje PAAC. Ilocnenuie akTuBaimje
PAAC y cpyaHoM TKHBY Cy TOjauaHH OKCHUAATHBHH cTpec, (puOposa u amontos3a [6, 7]. Oa
rojayaHa aKTHBHOCT Ce orjieqa U y eekTiMa Ha TKUBA Koja HHUCYy y Be3u ca crBopeHum AT 1l
HIIp. eeKTH peHUHA Ha peHUHCKHU perenTop [150].

Penun y cpuaHoM TKUBY je ABOJHOT TOPEKJIA, M U3 caMHX henWja, anud U U3 MPOpPEHHUHA
npeyseror y henuje u3 nupkynanuje. PeHun y cpuaHoMm TKuBY je y Hajpehoj Mepu mpeyser y
henmje w3 mmpkynanmje wim p00ujeH u3 npopeHnHa. CHHTETHIIE €€ Y MHUHUMAITHUM
konnurHaMa [148]. PeHrH Moke HactaTu U y MacT henujama Koje Cy MHUIpHUpale y TKHBO H3
mupkynanyje [149]. V nujaberecy KOHIEHTpandja MPOpPEHHWHA Yy IUPKYJIAIUjH je 3HA4ajHO
nosehana [151]. IIpopenun ce npey3uma y henuje Muokapaa U3 HUpKynaiyje u 0Bo noBeharme
y3 HOpMalu3alijy KOHIIEHTpallhjeé PEHHHA j€ pa3jior 3aIiTo y AujabeTecy 3a pasziiuKy Oj
cucremckor AT |l upja ce KOHLEHTpalMja HOPMAJIM3yje 0JIa3U /0 3HAYajHOT U JIyrOTPajHOT
noBehama TkuBHOT AT Il [152]. TIpopeHuHCKH perenTop je NpOTEUH KOji HAKOH BE3HMBama Ca
NPOPEHMHOM aKTHBHpPA PCHHUH, aji MMa yTHIAja ¥ HAa CHrHanHe myreBe, Hrp. ERK % [151].
Txuan PAAC y cpily CHHTETHINY M KapIUOMHUOIUTH U cpyanu Gpudpodiactu [9].

Anrvorensun |l uma nupexkrtan edexar Ha henujcke CUTHaJIHE ITyTeBe, JOBOJIU 0
xuneprpoduje  Kapauomuonuta M npoiudepanuje  cpuaHux  (ubpodiacta  [81].
Exctpanenynapuu AT Il perynuine apTepujcku NPUTHCAK KaO0 M XOMEOCTa3zy eNEKTPOJIUTa U
TeyHocTu Aok uHTpanenyinapuu AT Il omoryhasa Tpajuy akruBaumjy PAAC, nosehaBajyhu
TeHCKY eKCIPECHjy 3a aHTMOTeH3HHOTeH, peHuH U AT:1 peuentop M y KapJIMOMUOLIMTUMA U Y
¢dubpodaactima. OBa nBa cucrema yuytap TkuBHor PAAC nenyjy cunepructuuku [153].

XunepriimkeMrja je CHaKaH CTHUMYJIAHC 3a aKTUBaIlMjy uHTpanenyinapaor PAAC [154].
Wutpanenynapuu AT |l kopenupa ca XUneprivkeMujoM HHIYKOBAaHUM OKCHIAIIMOHUM CTPECOM
U amonTo3oM Kapawomuoruta [155]. ¥V amjaberecy, konmentparja unatpanenyiaapaor AT 1l
pacte 3,4 myTa y OIHOCY Ha 37paBe, a jOlI JBOCTPYKO BHUIIIE aKO j€ MPUAPYNKEHa XUIIEPTEeH3Hja
[156]. Hakonm  mpuMeHe  €JIEKTPOHCKE  MHKPOCKONHUje,  HMMYyHO(DJIOpECIeHIle |
MMYHOILIUTOXEMH]CKMX TeXHUKa yTBpleHo je npucyctBo AT1 perienropa y jeapy, capkoiemu u T
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TyOynuma kapauomuorura [157]. Metogom Western Blot ananuse u koH(oKaiHe MEKPOCKOITH]E
ATi1 u ATz peuentopu Buljenu cy y jeapy kapaumomuoumuta [158]. Uurtpanenymapuo, AT Il
nozactuye akTuBHOCT NF kB, noehasa konmentpanujy Ca®* y murocony u jenpy [158, 159], a
[0 MIPUHIUITY TIO3UTUBHE MOBPATHE CIIPETe MOCIENTYje U eKCIIPECH)y PEHHHA, aHTHOTEH3MHOT eHa
u ATi peuenropa y henmnjama [153].

Komuko je cimoxen um nmo caga HenoBosbHO cxBahen PAAC ykasyje u oTrkpuhe HOBOT
Mmecta BesuBama 3a AT Il nezaBucuo on AT1 u ATz penentopa kKoje ce 03HayaBa Kao BapujaHTa
HEYpOJIM3MHA Be3aHOTI 3a MeMOpaHe. Heyposm3uH je eHmomenTtHaasa Koje MMa y IHUTOCOIY,
MHUTOXOHJIpHjaMa M 1iazma MemOpanama [160, 161]. Crora ce moxe pehu ma AT Il mopen
CHIOKPHHUX, ITAPAKPHHUX U ayTOKPUHKX, MMa ¥ HHTpakpuHe edekre [162].

Sing u cap. 2008. roguHe Ccy y eKCIEPHUMEHATIIHOM MOJENy aujadereca MHIYKOBAHOT
cTpenTo3oToruHoM mokazanu naa je TkuBHM AT |l 3HauajHo moBumien Beh HakoH 7 gaHa
XHUIEPIIIMKeMHje U Ja ce 0BO noBehame He CMamyje JaBamkeM KaHJIecapTaHa, MTo yKa3yje Ja je
AT Il cTBopen y henuju, a He MHTEpHAIM30BaH M3 EKCTpalelyJapHOr mnpoctopa. [lopact
unTpanenyiapaor AT Il je cnpeden ynmoTpeOoM TUPEKTHOT MHXOUTOpAa pEHHHA - AMCKUpPEHA
anmu He u ca ACE| 6enzenpunarom [163]. Sequat u cap. cy objasunu 2011, roaune pax y KoMe Cy
HA MYypUHOM MOAeNny nujabereca HWHAYKOBAHOT  CTPENTO30TOIMHOM  YATPa3BYYHOM
METOAOJIOTHjOM YTBPIWIN Pa3Boj IMjacToIHE KapauoMuomnaryje nocie 10 Henesba M youusm a
Ce OBO MOXXE NPEBEHUPATH Ca CBE TPU TpyIe JIEKOBa (AJTMCKUPEHOM, OCH3alpHiaTOM |
KaHjiecapTanom) [164].

1.4.2. TMIJABETUYHA KAPAUOMHUOIIATUIJA U MOAYJIATOPHU PAAC

VY cramy xunepriukemuje y kapauomuonuruma ce ctBapa AT |l mpeBacxomHo
HHTpaIeIyJapHo JIeJCTBOM peHHHA U XuMa3a, a y ¢udpoodmactma cpua TkuBHu PAAC ce ctBapa
nejctBoM pernHa U ACE 1 UHTpaleTyIapHo U eKcTpanenyiapHo [165, 166].

Nuxuburopu ACE ctora nemyjy mpeBacxogHo Ha TkuBHH PAAC cTBOpeH w3
¢ubpobnacta. Anraronuctu AT: peuentopa He OJOKHMpajy Yy MOTIYHOCTH TKHUBHE eQeKTe
unTpanenyiapaor PAAC [155, 167]. AmuukoBaHM HWHTpAICNydapHO, 3a Pa3IuKy Of
eKcTpalenyaapHe npuMene, 6mokaropu ATi peuentopa cMamyjy MHQIIYKC €KCTpalelyIapHOr
Ca®", mro je kapakTepucTHdHO 3a ctuMynanmjy ca AT Il [168]. Tlosehame koHIEHTpanmje
uHTpanenyiapsor AT |l goBonm no xuneptpoduje henmuja U OBO HHje CYNPUIIMHUPAHO
eKCTparienyIapHoM mpuMeHoM ookaropa AT1 perienrropa [169].

VY nocnenme Bpeme ce yBuha na pocamammu HaunHu Onokane PAAC, naxubutopuma
ACE u 6nokaropuma AT perientopa, HUCY T0BOJbHO epukacHU y cynpecuju TkuBHor PAAC, a
OBaKBU MEIUKAMEHTHU TpeOa Jla Mpe/ICcTaB/bajy OKOCHUILY Y TEpaNuju XPOHUUHUX KOMIUIMKAIIHM]ja
nujadereca [170]. 3a pasnuky on knacuuHux Onokaropa PAAC, nupekTHH WHXHOUTOP peHUHA
mokasyje eekaT U Ha HHTpaIenyJapHu u ekcrpanenyinapau Tkusau PAAC [155, 171].

Nuxuburopu ACE, ATi penenTtopcKkyd aHTaroHWCTH, TUPEKTHH WHXUOWUTOPU pEHUHA U
OJ0KaTopu MHHEPAJOKOPTUKOMIHOT PpELEeNnTopa OCTBapyjy NPOTEKTUBHU edekaT Ha pas3Boj
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KapaujamHe xureprpoduje WM peMmojienoBama HAKOH HMH(papKkTa M y J03aMa Koje Hemajy
cucremcku edekar [172, 173].

KombunoBana ymnorpeba monynaropa PAAC Huje Ge3 pusuka. Y peuembpy 2012.
roJivHe BenMKa MelyHapoaHa rpyma o0jaBwiia je pe3ysTare Mo KojuMa JI0JaBamke TUPEKTHOT
MHXUOHUTOpa anucKupeHa kinacuyHumM Oiokaropuma PAAC Huje 10Beno 10 00JbUTKA, HAPOTUB,
CTy/Hja je MpeKuHyTa 300T moBehaHOT KapIMOBaCKyJIapHOT MopTamuTeTa. KOMUTET eBpOICKUX
MEIMIIMHCKUX areHIja 3a MeauimHcKe npousBoe je 2014. orpannumno ynorpedy KOMOMHAIIH]e
PAAC moaynaTopa Ha OCHOBY pe3yjTara BHUIIIE CIIPOBeAeHUX cTyauja [174-177]. Mexanuzam
KOjH JIOBOJIM IO OBHX HEXEJHEHUX e(heKkara MocTaje BaXKHO HCTPAKUBAUKO NHUTame. JKesba HaM je
Jla OBUM HCTPa)XMBAaHkEM JONPHHECEMO CXBaTamy akyTHUX edekara momymatopa PAAC y
I1jabeTUYHO] KapIMOMHUOTIATHjH.

CwMatpano ce na ce npotekTuBHH edextu nuxuodutopa ACE u 61okaropa AT1 octBapyjy
eexTe NeNMMUYHO M MeXaHn3MuMa Hee3anuM 3a PAAC, kKao ITO Cy KaTUKpPEWH-KHHUH
CHCTEM M aKTHBaI[ja EPOKCH30M mpoirdepaTop akTuBupajyher perentopa y (eHr. peroxisome
proliferator activating receptor gamma; PPAR y) [178-181]. YV HoBHje BpeMe youaBa ca 3HAUAa]
tkuBHOT ACE 2 umju npou3sBoj anruotensuH (1-7) ucnospaBa Ba30uIaTaToOpHa CBOjCTBA IPEKO
NO. Uuaxuburtopu ACE, 6rnokagom ACEL, omoryhaBajy na meroB cyncrpat ATI mocraje y Behoj
Mepu noctynaH anrepHatuBHOM ACE2 uuju npousBon Huje BasokoHcTpukTopHH AT |l Beh
Baszoaunatatopau AT (1-7). BazoaunaratuBau edexar mpexko NO Huje 6JI0KHpaH HHXHUOUTOPOM
OpamukunuHa, Beh naxuouropom AT (1-7) [182-184]. imajyhu oBO y By, KA0 ¥ YHELECHUILY Ja
ce pu xpoununoj npumenu ACEl xonuuuna ctBopenor AT Il ne cmamyje (edekar xumasa),
naxuburopu ACE ce mory cmartpatu crumyiaropuma PAAC, omHOCHO cTUMyatopuma
Baszoaunataropror myra PAAC npeko AT (1-7). danac ce ACE| pasiukyjy MO MOJIEKYJIapHO]
CTPYKTYpH, OJHOCHO IpuUCYCTBY oapehenux rpymna. CynbxuapuwiHy rpyny uma 30(¢eHonpui,
IUKapOOKCHUIaTHY uMa paMunpui, a Qocdarny rpyny ¢docunonpui. 30(peHONpUI Hu
(dboCHHOTIPIII UMajy M3paKeHUje TKUBHO Be3WBame 07 pamunpuia. Behmna maxuburopa ACE
edeKTe OcTBapyje HaKOH ecTepuduKanrje y jeTpH, a 30)eHONpPUII MOXKEe Jia JIeyje Ha TKUBHU
PAAC u 6e3 ecrepudukanuje. [185]

3odeHonpun je munoduinu uaxubutop ACE ca cyndxuapunnom rpymom (-SH).
AKTUBHM MeTaOOJMT HAaKOH ecTepu(uKalvje y JeTpu WM TKUBUMa je 30peHonpunatr. U cam
3ohenonpun octBapyje edexre nHa TkuBa ca 1C50% (konuenTtpanuja koja omoryhasa 50%
MHXHOWIMje nuIJbHOT eH3uMa) on 59 nM 3a cpue mamoBa. Y wucrom TkuBy [C50% 3a
3o¢enonpunar je 0.9 nM. 3odenonpuin je cynepuopat y goHocy Ha octane uaxuourope ACE no
CIIOCOOHOCTH 32 TKMBHO BE3MBAHE IITO j€ u3Mel)y ocTajor mociaeanra TMnoPuIHOCTA. Y TKUBY
cpua HakoH 60 munHyTra mHXUOUpa ce 91% ACE, a HaKOH jeHOT JaHa OBa MHXHUOUIMja ce
oaprkaBa Ha 46% [185].

Edextn angoctepoHa Ha TKHBAa MOTy OWTH T€HOMCKM W HereHomcku [186]. V
eKCIIEpUMEHTY Ha M30JIOBAaHOM CpIly MarjoBa nepdysuja U CIUPUHOIAKTOHOM M alJIOCTEPOHOM
BOJM Y AaKyTHO HETEHOMCKO TI0jayareé KOHTPAKTHJIHOCTH, INTO C€ JIOJaTHO II0jadaBa
komOuHOBaHOM miepdy3ujom [186]. Ca mpyre crpaHe, angoCTepOH INpe CBEra IMOTEHIHPAmEM
epekara AT Il mpexo AT1 perieniropa JonpuHOCH pa3Bojy kKapaujaiaae ¢puodpose [187]. U neku
HEeXeJbeHH e(heKTH aJIJOCTepOHa Ha MUOKap/] OCTBApY]jy Ce MPEKO MUHEPATIOKOPTHKOCTEPOHUTHOT
peuenropa (MP) [188]. AnmoctepoH ce u qupekTHO cuHTeTHIe y TkuBuma [189]. V ayrorpajHoj
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omokamu PAAC ca unaxubutopuma ACE u Omokaropuma AT: peuentopa [osa3u a0 Oera
QJIJTOCTEPOHA, OJIHOCHO JO0 HETOBOI TOpacTa W TMOPE] BETUKHX 1032 H/WIM KOMOMHOBAHOT
nejcra [190]. HaBeneHO YMHM MCIIUTHBAIE aKyTHUX M XPOHHYHHUX edekara CIMPHUHOIAKTOHA
Ha MjabeTHUHy KapAMOMHONATH]y N3a30BHUM.

1.5. AHUMAJIHU MOJAEJIN ITNJABETECA

Pa3BujeHr Cy pa3nuuuTH aHUMAJIHM MOJEIM KOjUMa C€ TEeXHU IITO 00Jh0] MUMHUTALU]U
MPUPOJIHUX TPOIIEca, IITO je MOCeOHO 3HAYAJHO aKO Ce MOoApa)kaBa pa3Boj THIA JBa aujadbereca
KOJH HacTaje IpolecuMa KOjUu TOJpa3yMeBajy HWHCYJIUHCKY PE3HCTCHIIM]Y W IOCTEIEHO
UCIpIUbHBambe 1 poracT [ henuja mankpeaca. CBeoOyxBaTHY aHaM3y mocrojehux mozena aao
je Sirinvasan 2007. rogune [191].

Hajuemthe ce 3a anumanne Mojene xopucrte rinonapu. JloctynHu cy, oTnopHu, Op3o ce
pa3HOXkaBajy, IIeHa je cpa3MepHO Hucka. [Ipobiem Moxke mpeacTaBbaTh OCOOWHA HIIP. MMaroBa
na obHaBibajy R hemuje mankpeaca (umajy Tako3Banu turn over ox 30% A0k je KOJ Jby/H HOcCIe
20-e roaune nporeHat B henuja koje ce 00HaBIbajy ncnos 1%).

XUpYpHIKH MOJENTM Ce 3aCHHMBAjy Ha PECEeKIMjH Jela MaHKpeaca YhMe Ce CMambyje
MoryhHOCT cTBapama MHCyJIHHA. [IpelHOCT je MITO OcTall OpraHH HUCY H3JI0KCHU JCjCTBY
XeMujcKkuxX HOkch. [Ipobnem je penaTHBHO 3aXT€BHA XHUPYpIIKA TEXHUKA W IMOCTOIEPATHBHO
npaheme Te pa3Boj JUIeCTUBHUX CMETHH 300T CMameHe er30KPUHE CIICOOHOCTH MaHKpeaca.

XeMHjCKH MHIYKOBaHH MOJICIH HACTAIIU CY yIIOTPEOOM ajlOKCaHa WM CTPENTO30TOIMHA.
[IpenHocT oBUX MoJena je cenekTuBHO omTeheme Oeta henuja maHkpeaca ok cy anda u aenra
henuje Heomrehene. Ynmwennna na npeocraje neo ¢yHKuUMOHamHUX Oerta hemuja omoryhasa
nyroTpajarje npaheme KkMBOTHE-a 0Oe€3 noaaTka wHCynIuHa. HapaBHOo ymotpebom Behux
KOHIIEHTpAallja aKTUBHE CYCITaHIIE MOXeE ce JOOUTH MOJIEN ca arCoNyTHOM HHCYIMHONEHUjOM
¥ TaJa je 3a MPOJIyKaBame MPESKUBIhaBamha JKUBOTHEA HEOITXOTHO JIOJATH €r30T¢HH HHCYIIHH.
[IpaBuiHUM N103UpameM XEMHUjCKE CYICTaHIle n30eraBa ce KeTo3a W MOCIEIUYHH MOPTAIIUTET.
OBo je penaTHMBHO jeJHOCTaBHA W cpa3MmepHO jedTuHa metona. Haxkamoct, oBakaB Mojen He
MOXKE Jla HMUTHpa pa3Boj AujabeTeca TPOUCTEKAO0 M3 WHCYJIMHCKE pE3UCTEHIUje U
npeontpehema 6era henuja. OBaj nujaderec ce Moxke U3ryouTu 300r criocoOHocTH 6eta henuja
KOJI TalloBa Jia ce 00HaBJbajy - Mame je cTabunal. JlogaTHO, y XeMHUjCKOM MOJIeTy HE MOXKEMO
n3behn nejcTBO XeMuKanvja M Ha Jpyre oprancke cucrteme. CTerneH XUMEPriIuKeMHje KOJI
Pa3IUYNTHX KHUBOTHbA Ca HCTOM JI030M XEMH]jCKE CYICTaHIle MOKe 1a Bapupa [191].

HyTtputnBHO MHIYKOBaHHM MoOzenu AOOPO OINOHAIA]y pa3BOj AujabeTeca MOBE3aHOT ca
rojazHomhy M MOCTYIHHM HCHpIUbMBambeM Oera henmuja. M36eraBa ce TOKCHYHOCT XEMH]jCKHX
cyrncraHiiu. MaHa OoBakBUX Mojiefia je morpeda na ce aujaderec pas3BHje Kpo3 AYKH BPEMEHCKHU
nepuon [191].

CroHTanu aujabeTMYHM MOJENM HacTajy Kao TOCHeHla TeHEeTcKor ¢akropa, a
nujabetec ce pasBuja aconupajyhu Ha TtHn 2 aujadereca. JKuBoTHIE ce 100H]ajy YKPIITAHEM y
cponctBy. OBO Cy TeXe JOCTYIHHU M CKyNu Mojenu. Temko ce oapxasajy. Koa oBux mozena
3aMepa ce W TMOjeIMHavYHa TeHCKa CHeru(UIHOCT Koja CTOjU M3a pa3Boja AujabeTeca, IITO Ce
pa3iuKyje O/ XeTepOreHOCTH Y pa3Bojy Aujadbereca Tum 2 ko Jbyau [191].
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Tpancreaun/knock out (KO) momenu omoryhaBajy UCIHTHBAE MMOjeINHAYHUX MYyTallHja
in vivo. Moryha je aHanu3a MojeIWHAYHHMX €JEMEHATa y HMHA4Ye CJIOKEHO] U XCTEPOreHO]
naroreHe3n. MaHa je H3y3eTHa CJIO0KEHOCT W BEJIMKU TPOINKOBH CTBapama U OJp)KaBamba
oBakBuX Mojena. Temko cy nocrynuu [191].

1.5.1. *THAYKIOUJA TUJABETECA YIIOTPEBOM CTPEIITO30TOLIMHA

CTpenTo30TOLWH jé CHHTETCKH HUTPO30YPEUIO TIUKONHUPAHO3HU JICPUBAT U30JIOBAH U3
depmenTara ripuBe Streptomyces acchomogenes. Y oCHOBHU TO je IUTOCTATCKH aHTUOMOTHK W3
rpyne  HUTpo3oypeja.  AKTHBHA  CylncTaHma je  2-IeOKCH-2[(MEeTHIIHUTPO30aMHUHO)-
kapOoHmi]amuuo]-J[-riykonupanosa. M3rinemaom je OGieoXKyTH Mpax KOjU ce 4yBa Ha HHUCKO]
temneparypu. CTpenTo30TOLHH Ce pacTBapa y CTEpHUIHOM pacxialjeHom murpatHom mydepy pH
4.5. Moxe ce maBatu 150 mg/kg kox mumesa win 80 mg/kg kox mamosa. Jlujaberec ce pa3suja
MOCTENEHO yoOHuajeHo HaKOH 4 JaHa Koj MuIleBa, a 7 koa marosa [192]. JIpyru ayropu kao S.
Lenzen maBojge na ce IyroTpajHa XHMIEpriIMKeMHja pasBuja HakoH 48-72 wyacosa [193].
I'mukemuje ce Hajuenthe kpehy 180-500 mg/dl [192]. IIpoGiem Moske mpeacTaB/baTH CIIOHTAHU
OIIOpaBaK O] nujabeTeca WM YaK pa3Boj MHCYyIWHOMA. YecTu cy u Tymopu OyOpera u jerpe. Y
npakcu Hajuenihe ce KOpUCTH j03a ox 60 Mg/kg 3a maroBe YMME CE MOCTHKE XUIEPIIIMKEMHja
Koja Tpaje Heaesbama. Pellegrino je 1998. npemnoxuno komOunanujy ca 120 mg HUKOTHHAMHIA U
60 Mg cTpenTo30TOIMHA YMME C€ MOCTIKE cTabuiiaH Aujaberec KOju MHTEH3UTETOM acolupa Ha
tun 2 nqujabereca [194].

Crpenro3oronuH ynaszu y hemuje koje ucrospaBajy GLUT 2 pernenirope. OBo je youeHO
HakKoH BepH(uKoBaHUX omTehema M ApYrux opraHa koju ucnosbaBajy GLUT 2, xao mro cy
OyOpesu u jerpa [195]. Mexanusam aejcTBa je ankuausaiuja yayrap henuje u omreheme DNA.
V nokyiajy nonpaske y henuju ce npekoMepHo aktuBupa noau ADP-pubo3a nonumepasa (eHr.
poly ADP ribose polymerase; PARP), mTo noBoau a0 cmamema tenyiaapHor NAD u
nocnenuuHor ryoutka 47P. Eneprercku nedunut Boau 6era henuje y Hekposy [196]. 3a edpexre

CTPENTO30TOIMHA Y Mamoj Mepu 3aciyxHu cy u noHupame NO u mojauano crBapame ROS
[197].

Hakon 1 cara onx naBama CTpPENTO30TOIMHA HAcTaje MpBa XHUIEpriukeMujcka dasza
Y3pOKOBaHa XHUIIOMCHYJIWHEMH]JOM 300T CMameHEe CHHTe3e¢ HUHCYNMHHA. Mopdomiomku, y oBoj
¢a3u ce BUIM Bakyoiu3alMja henuje, IuilaTalMja €HIOMIA3MAaTCKOI PETUKYJIyMa, CMambEH
npocrop ['onyujeBor anaparta U cMameH OpOj CEKPETOPHUX I'paHysia UCIYHEHUX UHCYJINHOM. Y
cnenehoj ¢asu, koja Hactyna 3a 4-8 yacoBa, HacTaje xunoriaukemuja. OBa ¢a3a HacTaje 300r
(biaykca MHCYNIMHAa W3 PYNTYpHUpaHUX TpaHyiaa u henuja. Moxke TpajaTH HEKOJIHMKO YacoBa.
Heomxonuo je o6e30enutu ucxpany uium riyko3y. Hakon 48 wuwacoBa, Hacraje TpajHa
xurnepriukemuja. Renuje Langenhansen-osux octparia koje Hucy 6era henuje Hucy omrehene.

V aHMMalTHUM MOJeNMa Iujabereca aHATM3UpaHe Cy IpoMeHe QyHKIuje cpua in Vivo
(exoxapauorpadcku) u ex Vivo (Mojenu ca u30J0BaHUM cpiieM). [locToje pasnuke 3aBUCHO Of
TOra pajiv JId ce 0 MOJIeNy Koju omoHama tur | win tun 2 aujabereca. Pasmike cy npukasaHe y
Tabenu 0poj 2.
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Tabena Opoj 2: Paznuke y mapamerpuma cpyaHe (YHKIH]jE KOJ HEKHUX aHUMAaTHUX
Mmojena tuna 1 u tuna 2 aujadereca [14].

Tun 1 diabetes mellitus-a Tun 2 diabetes mellitus-a
OVE | Nob | BB | sz | Alloxan | obob | dbidb | zF/izDF | 6K
26 MaI0BH
cp4aHa
(dpexBeHna !
CHCTOJIHA
Fa— ! ! ! ! I !
JIAjacTOIHA
PR, l l l l l l l l
xurepTpodpuja | 1
JIEBE KOMOPE
+dp/dt
P ! ! ! ro] o
HUHOTPOITHU
0JIrOBOD | l
TONIEpaHIIja Ha
HUCXEMU]Y l ! T l 11 T

Crpenuile Ha TOpe W Ha JIoJie yKasyjy Ha mosehame ofHOCHO cMambeme. Kox ZF/ZDF y kareropuju TosiepaHije Ha HCXEMH]Y
MOCTOj€ PA3IMYUTH PE3YATATH KOJ| pATHUUTHX rpyma ayropa; OVE 26: JKuBoTHmbEe ca MPEKOMEPHOM EKCIPECHjOM KaIMOAyJIUHA
y 6era henmjama; NOD enr. nonobese diabetic; nerojasan nnjaGetnann; GK Goto-Kakizaki manosn.

AyTopH Cy yOUnIH CMamemhe cpyane PyHKIUje KO T1jadeTUIHNX )KUBOTHIbA, U3Y3€EB Y
MIOYETKY KOJ| aHMMAJHUX MoOjJejla KOju omnoHamajy tun 2 aujabereca. OBo ce oOjamimaBa
M0jaYaHUM BOJYMEHOM IUIa3M€ M CHMIIATUYKOM AaKTHBHOIINY Y3POKOBAaHUX JEJIOM U
rojasnomthy [198, 199]. 3a mMonene koju onoHamiajy Tun 2 qujadbereca yOueHO je Jla CMambeHO]
CIIOCOOHOCTH OTIOpaBKa 0J1 UCXEMHU]€ MHOKap/ia TOMPUHOCE M MHCYJIUHCKA PE3UCTEHITN]a, Koja je
y OCHOBH 0OJIECTH, M Pa3B0Oj XUMEPTIUKEMHU]eE.

VY ucTpaxkuBamy ca aHMMaJIHUM MoJiesiuMa aujadbereca Tpeda y3eTu y 003up U pasiiuke y
OJIHOCY Ha XyMaHH Jujaberec yeMy AOMPHUHOCE pas3iIuKe y cpyaHoj GpeKBEHIM, KOHLIEHTPalUju
XOpMOHa T€ OTHOPHOCT MaloBa Ha pa3Boj aTepoOCKIepo3e Koja je BeoMa 3HauajHa 3a CPUaHO
omrehewe kon Jpynu. M mopex pasznuka aHMMaaHM MOJENU Cy OJ H3Y3€THOI 3Haudaja 3a
pasyMeBame NMpupoje O0NecTH, JeoBamka JIEKOBA U CTUIakba UCKycTaBa Koja he kacHUje OUTH
MIPUMEHEHA HAa XyMaHO] MOMYJIalHjH.

1.6. OKCUJIALIMOHU CTPEC

AepoOHU OpraHu3Mu HMajy CIIOCOOHOCT Jla KOPUCTE MOJIEKYJApHH KHCEOHHK 3a
OKCHJAIM]y TIIYKO3e y MHUTOXOHJpHjaMa YMME Ce XeMHJCKa eHepruja Be3a u3mely moinekyna
yIJbCHUKA TPEHOCH Ha MoJieKyse ATP u 1ajbe KOPUCTH 3a oJjpKaBame xuBoTa]. TokoM mporieca
penykoBama Mojekyna Oz no H20 rybu ce neo enekrpona (0.1-0.5%) TpaHCHOpOBaHUX MPEKO
MHUTOXOH/IpHjaTHOT TpaHcmopTHOr jaHia (edr electron transfer chain - ETC) u Besyje 3a
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monekyiae O2 crBapajyhu cynepokcua aHjon paaukan (O27) WiIn ce Be3yje 3a Apyra jeaumberba
KOja cajpe KUCEOHUK cTBapajyhu cioboaue pagukaie [200].

Cno00aHMM pagrKaluMa HA3UBaMO aTOME WM JeIUI-Ermha Koja CaaApiKe jelaH MU BHIIE
HECIApEeHHX EJIEKTPOHA Y CIoJballmboj opouTr. OBO Cy BeoMa peakTHBHA jeINIbEha KOja 3aTHM
pearyjy ca CBUM OPraHCKHM MOJICKYJIUMa, IITO JOBOIH 10 IMPOJAa3HOT WK TpajHOr omrrehema
dbyukuje henuje [201]. Oxo 5% ymaxuyTtor kuceoHuka ce Tpancopmuiie y ROS [202].

[IpenoMuHanMja OKCHAAIMOHUX IPOIEca U CTaBapama CI000JHUX pajuKala Koje He
npatu rnoBehana aHTMOKCHIAIMOHA aKTUBHOCT O3HAaYaBa Ce Ka0 OKCUAALIMOHU CTpEC.

Hucy camo croGoaHu pagukaid OJArOBOPHHU 3a Pa3Boj OKCHAAIMOHOT crpeca.Onpehena
jenumbeba, T3B. HEPAAMKAICKH arceHCH (KOjH HeMajy HECHapeH CJIEKTPOH Yy CIIOJhAllliboj
opOUTaIM) MOIYy JIOBECTH 10 OKCHAAIIMOHOI CTpeca. 3ajeqHO OBE JBE TPYIE jeAUbCha Ce
o3HauaBajy kao ROS. [201]. Ta6ene 6poj 3 u 4.

Ta6esa 6poj 3: ROS - cnoboanu paaukanu

Hazus O3Haka
Cynepokcu]i aHjoH pajuKall 02
PeakTUBHM a30T MOHOKCHJ NO -
XUJIPOKCUITHHU paTuKaIl OH-
XUAPOKCUIIEPOKCUIHN PATHKAII ‘HOY
AJIOKCWJIHU paiuKai RO-
[lepokcunHu pagukan ROO-

Ta6ena 6poj 4: ROS- nepaaukanu

Hazus OsHaka
Bononuk nepokcun H.O,
XUAPOKCHIIEPOKCU ROOH

XHUIoxJ0pacTa KMCEJIMHA HOCI
N-xJ0opamMuH RNHCI

[Mopexio ROS mosxe 6uth eHporeHo u erzoreHo. Hajznauajuuju enporenu u3sop je ETC
y wmutoxoHnapujama, aktuBHOcT NADPH cunreraze, kcantun okcunaze, NOS, eHzumu
muroxpoMa P-450 xoju cy 3Ha4YajHU W y MeTa0oJHcamy JIeKOBa M JYIMX KCEHOOHMOTHKA. Y
ersoreHe u3Bope yopajajy ce moBehaHo HCKOpHILITaBamke KMCEOHHKA, 030H, JoHU3Yjyhe 3paueme,
nyliewke U jouu Temkux Merana [203, 204].

Y ¢uzommkum yenopuma ROS mMajy 3HauajHy yiory y IpoliecuiMa IpeHOoca CHTHalia
KOJU TIOCPEAY]Y Y OJIp’KaBamy BaCKYJIapHOT TOHYCA M Y TIPOIlECHMa Kao IITO Cy MPOMEHa 00IrKa
henmnje m pereHepaTUBHHM TMpPOIECH. Y IHUKIYCY CIO0OOJHUX paauKaia omnucyjy ce ¢asa
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WHUILIMjaIyje, Iporaramyje u TepMuHanuje. Auuyujayuja je $hasza kaaa cao00aHU paauKaiy ryoe
WK 100Ujajy eNEeKTPOH Of JPYTrUX MOJIEKyja YMMe UM MEmajy CBojcTBa. [Iponacayuja HacTaje
KajJa ce JIJaHYaHO OBa NMPOMEHA MPEHOCH Ha OKOJIHE CTPYKTYpE, a mepMuHayuja moapasyMeBa
MPECTaHaK aKTUBHOCTH CIIO0OIHUX paJHKala HAcTao CydapoM JiBa CI00OJHA pajuKala WIIH
aKTUBHOIIhY aHTHOKCHUIAITMOHE 3aIITHUTE.

OKcHanMoHM CTpec ce JaHac CMaTpa OCHOBOM HACTaHKAa MHOTHX XPOHHYHHX
HEe3apa3HUX 000JbeHha, Kao IITO Ccy AujadeTec, KapUMHOMHM, HEyposomiku mopemehaju,
XHUIIEPTEH3H]ja, ATEPOCKIIEPO3a, MCXEMHUJCKO pernepdy3noHa MOBpena, aKyTHH PECIUpPaTOPHU
TUCTPEC CHUHIPOM, acTMa, XpOHUYHA OOCTpYKTHUBHA Oonect turyha, uauomarcka ¢pubposa miyha
[206]. Y3pok OpojHOCTH U Pa3HOIMKOCTH OBHX MATAIOMIKUX mporeca je mro ROS “nHamanajy”
CBE Oprancke MoJiekyie. JlumuaHa mnepokcuaanuja je mokperad omrtehema QyHKIUje u
cTpykrype MemOpana. Oxcupanuono omrehewse DNA moTeHuupa kapuuHOreHesy, I0jaBy
AyTOMMYHCKHX M HEypOJeTreHepaTHBHUX 000Jbermha. Memajy ce e(peKTH TpaHCKPHIIINOHUX
daktopa u perymatopuux rena [205]. Oxkcuparmja cyapXUAPUIHUX Tpyma JIOBOIH JIO
(GYHKIIMOHATHUX U CTPYKTYpHHX NpoMeHa y nporenruma [207, 208]. Oxcunanmono omreheme
MEMOpaHCKHMX JIMIIUAAa Kao M PElenTopa M EH3MMCKUX NPOTEHHA JOBOAM M 0 IOjayaHe
npomnyctibuBucTH henujcke memoOpane [209]. OkcuaupaHu JUIONPOTEHHU Majie I'yCTHHE (CHT.
low density lypoproteins; LDL) memajy cBoje ocoOuHe U MOTeHIUpajy areporenesy. [lopemehaj
CHUTHAJIHUX ITyTe€Ba BOJMU II0jayaHO] aKTUBHOCTH mpouH(pramaropHor NFkf, 3aTUM NPOTEHH
aktuBupajyher dakropa 1 (eur. protein activating factor 1; 4AP-1), XUIIOKCHjOM HHIYKOBAHOT
dakrtopa 1 (enr. hypoxia induced factor 1; HIF-1). AKTuBHpame TPAHCKPUIIUOHUX (aKkTopa
nyrem ROS 3nauajHo yTHde Ha u3MeHy (GyHKuMje henuja u ykynmHo pemojenoBame Tkupa [205].

PeaktuBHocT pazmnuutux ROS ce 3HauajHo paznukyje. Tako O2” He yTHYe 3HAYajHO HA
aMUHOKHCEJIMHE U HYKJIEMHCKE KUCeNHnHe, anu aucMmytanujoM Oz~ Hactajy H202 u OH- xoju cy
3Ha4ajHO peakTuBHUjU. Baxum 3a edpexate ROS cy um mWuXOBa KOHIEHTpaluuja U JyKUHA
3aapKaBama y TKUBUMa. CymepoKCcH] U XUIPOKCHIT PaJuKall UMajy KpaTKO MOJyBpeMe Tpajarmba
npouermeno T1, 100 u 10° cexynne. Ilpurtom, Hanase ce u y Huckoj konnentpanuju - 100 u 10°
15'M. Ca apyre ctpane, H202 numa myxe Bpeme T12 10° [211]. Xuapokcun pagukan pearyje ca
BehuHOM OHOMoONeKyna ykbydyjyhu numnuae, aMUHOKHCENTMHE U HyKIenHCKe kucenune [210].
Cymepokcug, MOKe J1a pearyje W ca TpoTeHMHHMa Koju caapxke 4Fe-4S rpyme, a BOAOHUK
nepokcua okcuaupa cyndxunpuine (—-SH) u mernonuncke (-SCH3) rpyne Ha mporenHuma. Y
peakuuju O2) u NO Hactaje Beoma peaktuBHE NepokcuHUTPUT (ONOO-). OBaj BeoMa TOKCHYHH
panukain Moxe Ja JUQyHAyje Yy OKOJHO TKMBO 3HAaTHO Jajbe€ y OJHOCY Ha Apyre pajJuKajicke
BpCTE, M3a3MBajyhu NPUTOM OICEXHY NECTPYKLH]y HpBO (YHKIMja, a 3aTUM U CTPYKType
henuja. (pedepenna)

1.6.1. OAHOC XUNEPTJIUKEMUJE, OKCUJALHUOHOI CTPECA U
PA3BOJA JMJABETUYHE KAPJIUOMUOIIATHUJE

Bonehn y3pok HacTaHka KOMIUIMKalMja y aAujaberecy je TNOTeHIMpame edekara
OKCHJIAIMOHOT cTpeca xunepriukemujom [212-216]. Hucy cBa TkHMBa jeJHAKO MOJJIOKHA
nopemehajy ¢QyHKIMje M pEeMOENOBamYy Y3pOKOBAHOM XHUIEpriaukemMujoM. TkHuBa Koja cy
MOJJIOKHA Pa3BOjy KOMILIMKAIH]a Y3POKOBAaHUX aHUjabeTecoM HeMajy CIIOCOOHOCT Ja CMambe
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yJa3ak riykose y henuje y XunepriuKeMuju jep He KOPUCTE TIYKO3HH TPAHCIIOPTEP 3aBUCTaH Of
MHCYNHMHA. MexaHu3aM KOjuM Ce TO JaJbe IPEHOCH KapaKTEepHILE jeIaH 3ajeITHUYKU y3pOUHHK, a
TO je mojayano ctBapame O2” y MutoxoHapujama. Cyrnepokcu ce cTBapa y MUTOXOHApHjamMa |
300r noBehama cymncTpaTta — IiIyKo3e, ajau ¥ 300r yMameHe aHTHOKCUIAIMOHE aKTUBHOCTH, TP
ceera Mn SOD. 3a obonene ox aujabereca 3HayajHa je u cuHTe3a (2 y3pokoBana NADPH
OKCHJa30M Koja je axTuBHpaHa TKUBHUM PAAC 4ymja je aKTUBHOCT II0jayaHa y yCIOBHMa
xurnepriukemuje [217, 218]. OBako crBopeH cynepokcu aktuBupa PARP, nykieapuu ¢axTop
yMja akTUBHOCT moBehaBa mpucyctBo ADP- pubo3e Koja 3aTUM HHXHOUpA TIHMLEp alJeXUi
dbochar nexuaporenasy (eur. glyceraldehide phosphat dehidrogenasis; GADPH). Osaj morahaj
aKTUBHUpA MET KJbYYHHX IMAaTOTEHETCKUX MEXaHW3aMa 3a pa3Boj AujabeTHYHMX KOMIUIMKAIHja:
[lojayaHy aKTHBHOCT IIOJIMOJICKOT M XEKCO3aMHHCKOT IyTa, moBehaHo crtBapambe AGE wu
noBehaHy ekcrpecujy BUXOBHX perenrtopa (eHr. receptor for advanced glycated endproducts:
RAGE) u nojauany aktuBHocT PKC. Ilopen oBora, XumeprivkeMuja JOBOIU M O CMameHE
aKTUBHOCTH J[Ba Ba)KHA AHTHATEPOTEHETCKA €H3WMa CHIOTENHE a30T OKCHJ CHHTaze (eHT.
endothelial nitic oxide synthase; eNOS) u mpocTauuKIMH CUHTETa3e. 32 pa3yMeBambe U JCUCHE
XPOHUYHHUX KOMIUIMKAIIMja 3HaYajHO je Ja 1ojayaHa eKCIPECHja TeHa OJITOBOPHUX 33 MATOTCHE3Y
XPOHUYHHUX KOMILUIHKAIIMja 3a0CTaje U HAaKOH YKJIamhama XUIEPIIMKEMHje - OBO C€ 03HAYaBa Kao
rIIMKeMujcka Memopuja [219].

1.6.2. AHTUOKCUJALIMOHA 3ALLITUTA

AHTHOKCHIaHTH Cy CYIICTaHLIE KOje Y Majloj KOHLIEHTPALUju MOTY J1a MEXaHU3MOM
KOMITETHIIMje HHXUOUPAjy WU O/IJI0KE OKCUIAIH]y Ipyrux marepuja [81].

AHTHOKCHIALIMOHA 3alITUTA MOXe OUTH npumapHa, CeKyHOapHa U mepyujepua.
IIpumapHa, y KOjOoj aHTHOKCHUAAHTH Mpekuaajy jiaxan mupema ROS nonanmjom enexkrpona.
CekyHJlapHa aHTHOKCHJIQTMBHA 3alITUTA CE JOII Ha3WBa M MPEBEHTHUBHA ca YJIOIOM Ja BpUIM
CEeKBeCTpallMjy joHa Ipela3HuxX MeTana, ykiamame ROS 1 nepokcuna ga ce He OM y peakuuju ca
joHHMMa Tipena3HuX Mertaia crBapaiie HoBe ROS. Tepuumjanau wim permapaTtopHu aHTHOKCHIAHTH
YUYECTBY]Y y YKJIamamy omrTeheHnx MojeKyla Ipe Hero MITO ce HaKyIe U JA0Beay A0 omrehema
henwmja [81].

AHTHOKCHIAaHTH MOTY JIeJIOBaTH TpeBeHHpameM Hactanka ROS, HeyTpamm3aujom
OJTHOCHO OTKJIamameM ROS mpe Hero mro omrere Apyre MOJIEKylie Kao U MOmpaBkoM wiu de
NOVO CHHTE30M OKCHJIMCAaHUX MoJiekyia [81].

[lonena aHTHMOKCHAaHAaca MoOke OWUTHM TpeMa MeCTy JeJoBamba Ha HHTpahenujcke,
MeMOpaHcKke U ekcTpahenujcke. MecTo nesoBama je YCIOBJbEHO TUME J1a JIU Cy TO XUIAPO(PHUITHI
WA JTUNO(GHUIHA MOJIEKY/IH. JeaHa O] IMojena aHTHOKCHIaHaca je W Ha €H3UMCKE OJHOCHO
HeeH3uMcKe. EH3uUMCKM y4ecTByjy y oOTknamamy (7, TEpPOKCHAA, CMOKCHAa, alu |
penaparopuuM mnpouecuma. Enzumu kao mro cy SOD, CAT, GPX, riyratuon peaykrasa, THOJI
o cyndu OKCHIOpenyKTa3a M INEepPOKCHPENOKCHHHU Jenyjy Ha mecTy Hactanka ROS. Tpu
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ocHoBHa turma SOD cy Mn SOD ca nomMuHaHTHUM JA€jCTBOM Yy MHUTOXOHApHjama, Cu/Zn SOD
KOja Jenyje y murocoiny u ekcrpanenyinapHa (edr. extracellular superoxide dismutasis; EC SOD)
ca MPEeBaCXOIHUM JICjCTBOM y eKcTpanenyiapHoM matpukcy [217]. Ca napyre crpaHe eH3MMH
KOjU YYECTBYjy y pelnapauuju ¥ yKiamamy OKCHIMCAHUX CYICTpaTa Cy €HJI0 M eTr30HYKJIease,
DNA nuraze u nonumepaze [219]. HeeH3MMCKHM aHTMOKCHUAAHTH JHMHUTHPA])y OKCHAAIMOHE
npouece. Jlunocomyounau, monytr ButamuHa A u E, 3atum koensuma Q, dmaBoHuma, Oera
KapoTeHa u ¢eHoNa Jenyjy y aunuaHoj ¢asu hemujcke memOpane. XuIpOoCOIyOUITHU, TOMYT
ButamuHa [, TyrathoHa, 1epysoIuia3MuHa, TpaHchepruHa M MOKpahHe KUCENTWHE Ienyjy y
BojgeHoM Meanjymy [220]. TpaHCHOPTHH U METATIONPOTEUHHU KAo IITO CY all0OyMHH, TpaHChEpHH,
(epuTHH U LepyIONIa3MUH Crafajy y HeeH3uMcKe aHTHokcuaanTte. Onu caapxe Fe?* i Cu? a
BIXOBA YJIOTra je y crpeuaBamy yueinha oBux joHa y creapamwy ROS [220].

1.7. L-APTUHUH NO CUCTEM

Cnoj enmorennux henwja Koju oOJake YHYTPAIIBOCT KPBHUX CY/AOBa CBOjOM
MeTaboIMYKOM aKTHUBHOIINY je MokpeTad OpOjHUX XOMEOCTaTCKUX MpoIeca W MaTOJNOIIKHX
POMEHA. YHYTPaIllOCT CPYaHUX MIYIIJbHHA 00J1a)Ke eHI0Kap 1 ca HCTHUM cBojcTBHMa [11].

N3memena GyHKIMja eHIO0TENa/eHA0Kapaa y nujaderecy je y Hajpehoj Mepu mocneania
XHIIEPTITUKEMUjOM Y3POKOBAHOT OKCHIAIIMOHOT cTpeca [221, 222].

Viora eHorena y peryiandju BacKyJapHOT TOHYCa jeé M3Y3€THO 3HayajHa. YO4EHO je
MIPUCYCTBO MOJIEKYJIa KOJU PEryJulle Ba3oAWIaTalujy, T3B. €HIAOTEIHOr (aKkTopa perakcaluje
(enr. endotel derived relaxation factor; EDRF). 3a EDRF ce manac 3ua aa je NO.

A30T OKCH/I MMa jellaH HeCIapacHH €JIEKTPOH Ma ce TOoHAIa M Kao CII000JHU pajfKall.
CrBapa ce y henujama enjporena/enaokapjaa u3 L-apruauHa nmoj yTuiajeM eH3uMa a3oT OKCHUJL
cuntasza (enr. nitric oxide synthase; NOS). CtBopern NO yruue Ha penakcaiyjy TrIIaTKUX
Muirha BacKylaType MPeKo MUKIUYHOT T'yaHO3WH MoHodocdaTa, anu uMa U OpojHE apyre
edpekre. [Ipexkypcop NO je L-aprunuH, ceMmueceHIMjalHa aMHHOKHcenuHa. Tpancmopt L-
aprUHMHA W3 EeKCTpalelylapHe CpeluHEe Y HUTOIUIa3My BpIIM C€ BUCOKOA(QWHHUTETHUM 32
cymnerpar Y- KaTjOHCKUM aMHHOKHCEIMHCKUM TpaHcrnoptepoM. OBaj TPaHCIIOPTHU CHCTEM, 3a
cajla perucTpoBaH y TpH uM30popMe, HHje 3aBUCTaH Of alu00a3HOr cTaTyca U KOHLIEHTpaluje
HaTpujyMa 1 oMoryhasa peaaTHBHO KOHCTaHTHY KOHHIIEHTapIHjy L-apruHuHa y HIUTOMIa3MH.

Peaxnnja tpanchopmanmje L-apruanna y uutpynud u NO y npucyctBy ensuma NOS je
jemunu uzBop NO y opranusmy. 3a aktuBHOCT NOS notpednu cy cnenehu kopakropu: NADPH,
¢maBun anenun aumnykieorun (enr. flavin adenin dinucleotide; FAD), dnaBun ameHuH

moHonykneotun (exr. flavin adenin mono nucleotide: FMN), teprpaxunpobuontepun (HsB)
[223].

A3ot okcun je nunodmiaH rac m To My omoryhaBa ma crmo6omHo mudyHIyje Kpo3
memOpane. Ilopen mapakpunux NO ucnospaBa M ayTokpuHe edexTe. YTHUE Ha aHTHOTEHE3Y,
MHXHOUIN]y arperaiyje TpoMOOLMTa, UMa YJIOT'Y CUTHAJIHOT MOJIEKyJa y OpOJHUM CUCTEMHUMA U
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perynuiie 6pojHe OMOJIOIIKE OATOBOPE: UHAYKIIN]Y U aKTUBAIU]y T€Ha, allONTO3y, CTUMYJIAIN]Y
umyHckor oarosopa [223]. Kana je ocino6ohen u3 henuja monpevyHo-npyracte MycKyJiaType, y
MHTEPaKIH]U Ca PUJaHOJUHCKUM perienTopuMa win nocpeactsom CGMP, ytude Ha ocnobahame
KalllijymMa M3 CapKOIIa3MaTCKOT pETHKyJIymMa, Ha THUME W MHUIIUNHY HAIApaXXJbUBOCT H
KOHTPAKTHJIHOCT, IITO j€é BEOMa 3HA4ajHO 3a cpyaHy (yHKOHjy. Moke (yHKIMOHHUCATH Kao
HEYPOTPaHCMHTEP, YTHUYE Ha METabO0JIM3aM TIIyKO3€e, 3apacTambe paHa, peryJalnjy IepucTaITHKe
1 QYHKIIMOHHCAE PEMPOIYKTUBHUX TKUBA [224].

Enszum NOS,koju omoryhaBa peakiujy y kojoj ce u3 L-apruannaa nqobuja L-nutpynauH y3
ocnobahame NO, ucnospaBa ce y Tpu M30TONCKa 0ONMKa. [[Ba Cy KOHCTHUTYTHBHA HEYPOHCKa
a3ot okcua cuHTasze (edr. neuronal nitic oxide synthaase; NNOS) u eNOS. Unayrubuina a3ot
okcua cunterasa (ewr. inducible nitic oxide synthase; INOS) aktuBupa ce y pasmuuuTUM
HE(PU3UOJONIKUM CTalkbUMa HIP. y CENCH, AIM M MPOIYXKEHO] xumepriukemuju. OHa ce
JOMHHAHTHO Halla3uw Yy Jeykonutuma U Makpodaruma. KoucturyruBae NOS crBapajy
¢usnonomke konmuuuHe NO ca Tz om 3-5 cexynau. Munyuubunna ¢opma NOS moctmxke
koHnentpanujy creopeHor NO y poky ox mekonuko catu. Edexar oBako crBopeHor NO Tpaje
MHOT0 ayxe, u 10 36 catu. AktuBHOCT nHAynuOuiHe NOS je TpaHCKpUTIIIMOHO AeTepMUHUCAHA
0K cy aktuBHOCTH KOHCTHUTYTHBHHX NOS perynmcane KOHUIEHTpAIMjOM KallujymMa W
KanMoryuHa [225, 218].

Hakon crBapama NO Moxe akTUBUpaTd conyOMIHY ryaHHHWI nuknasy (exr. soluble
guaninil cyclase; sGC) nakoH dera mojia3u 70 CTHMYyJAIlMje HACTAHKA I[UKIMYHOT T'yaHO3HH
monodocdara (enr. cyclic guanosin monophosphate: cGMP). Edektu oBora cy Ba3oauiaraiiyja,
CMameHa arperamyja TpomOomuTa W TpaHCMHUCHja y HeypoHuMa. Jpyru myT Meraboimuke
cynoune NO noapaszymeBa peakuujy ca O2” u H20O2 ca xojuma cTBapa HOBY IpyIy peakTUBHUX
a30THHX jelMm-erba (eHr. reactive nitric species; RNS) koja moBoje 10 HeraTMBHUX edekara Ha
nporeuHe, nunuae, yribere xuapare, DNA u RNA [226, 227]. Ayrokcunauujom NO ctBapajy ce
RNS: asor mmokcua (NO2) u asor tpuokcua (N203). ¥V peakumju NO u ROS crBapa ce u
BucokopeakTuBHu ONOO™ koju 3a paznuky on NO mnpaBu upeBep3ubmian edexar. Beoma
tokcmuHu ONOO™ mokpehe kackamy y Ko0joj ce CTBapajy JMIUAHM TEPOKCHIM, INTO BOAX
omrehuBamby MeMOpaHa. M meroBu MeTaboiauTH XUAPOKCHI paaukan ‘OH u a30T JUOKCUA
pamukan NOz cy cHaXHM akTHBaTOpu JnunuaHe mnepokcunanuje [218]. Hajaxuuju myt
pesrpaame NO je peakiija KOjoM ce y KOHTaKTy ca okcuxemorioouaom creapa Hutpat (NO3)
3a onctpamuBakbe NO 3HaYajHM Cy W pPEBEP3UOMIIHO BE3MBAFKE 32 JICOKCUXEMOTIIOOWH H
peakiija ca. 02" [228].

VY numjaberecy ce jaBiba cMameHa OuopacnonoxuBoct NO [229]. 3a edpexte NO y
nujabetecy mpe cBera je 3HauajHa akTMBHOCT eNOS, koja je moj yTHIIajeM CUTHAJIHHUX IyTeBa
KOJU ME€Wajy KOHIeHTpauujy kanuujyma. MudnamaropHa kackajga npeko aktuBupanor NFkf
yTude Ha eHaoTenHy auchyHkuujy u Merabommzam NO. XponuuHa wuHGIaManmja je
KapaKTepHUCTHKA JrjadeTeca U y KOpellalHjH je ca KBaJTUTETOM TIIMKOperyaiuje y nujaderecy u
pa3BojeM XpOHWYHMX KoMmIuinkauuja Oonmectu. West u cap. cy 2008. rogune oGjaBuiu paj y
KOMe, Tope/ HaBoja Ja je y aujadeTecy CMameHa yKymHa cuHTe3a U OomopacmnonoxuBoct NO,
Kao KJbyyHH (akTop HaBoae yBehany peaktuBHoct NO u ROS (mpe cBera O27).
XunepriamkeMujoM y3pokoBaHu mopact (7, y3 u3MemeHn Metabomuzam NO morteHImpa
peakuujy NO ca O koja je 30-50 myta Opxa of cucrema 3a ykinamame Oz~ myrem SOD. OBo 3a
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noyicenuily uma crtBapame Beoma aktuBHor ONOO™. West u cap. takohe mpumehyjy na
Ha/Jl0oKHaa L-apruHuHa omopaBiba CMameHy KOHLEHTpanujy u OuopacmnonoxuBoct NO u
HEYTpaJHIIe METaOOIMYKE MPOLIECEe KOjU BOJE XPOHHYHUM KOMIUTHKaljama aujabereca [230].

Edextu NO y 3uay kpBOT cy/a cy npe cBera Be3aHu 3a aktuBanujy SGC u akymynanujy
CGMP, uymme ce mnpeko aktuBanmje CGMP-3aBHCHUX KHHAa3a Yy3pOKyje Ba3oaujIaTalHja.
EdexTopHn MexaHn3aMm je akTUBaIlMja KaJlijyMCKHX KaHala, YuMe ce MeMOpaHa JOBOJIU Y CTamhe
XHIepIoiapu3ainje u mnocieandyne Bazoauwiaranuje [231]. JIBa MexaHM3Ma MOTY JOBECTH [0
aKTHBaIMje KanujymMckux kaHaima [231]. Jeman je ommcan mpexko CGMP, a apyru je cGMP
HE3aBUCTAH U YKJbyUyje peaykoBame THoia Crnenehn Mmexannzam kojum aenyje NO je yruimaj Ha
cuHTe3y BaszomwiaratopHor mpocrarmanauHa PGl Matepakmmja NO m ROS, a moceGHO
crBapatbe ONOQO™ Boau y mpemoMuHaijy anraronuiryher tpombokcana A2 (enr. thromboxan
A2; TXA;) max npocrarmanauaom M2 (enmr. prostaglandine l2; PGIl.), mTo mnorenimpa
arperanujy u nporpomobornuke egexre. Bazoaktuau epextu NO ocTBapyjy ce 1 HHXUOHIINjOM
SH3UMCKOI' CHUCTeMa IMToXpoMa P450 Koju cy YKJbYY4CHH y METa0OoJM3aM apaxuJI0HCKe
KACCIMHE W  CTBapame OpOjHUX  BA30aKTUBHHX  CYINCTaHIM y eHgoTteny [231].
BazokoncrpukTopan mMonekynu u3 enaorena cy AT Il u enmoTenuH, JD0K cy Ba3oAMIaTaTOpU
npocranukiand, OpagukuauH, NO u enporen 3aBucHu xureprnonapuinyhu dakrop. I[Topact
KOHIIEHTpanuje OpaaukuHuHa Boau Behoj 6uopacnonoxuoctu NO [231]

Nuxuburopu ACE, xoju uzmelyy ocrasnor qoBoje A0 nmopacta OpaJIuKHHUHA, CMaTpajy ce
JICKOBUMa TIPBOT M300pa KOJI JieueHmha XUIIEPTCH3H]je U KapauomMuonaruje y aujadberecy [231,232].
ArmonTo3a je jegaH o]l 3HauajHUX MEXaHW3aMma TKUBHOT peMojieioBama y nujadberecy. Edextu
NO na amonto3y 3aBHce 0/ KOHIICHTPAIHjE€ U MOTY OMTH aHTHAMIONTOTHYKU U MPOATIONTOTHYKH.
AHTHANONTOTUYKU Cy MPOLIECH HUTPO3WIAIMja M MHAKTHBalWja Kacmasza 1, 3 u 8, 3atum
aktuBanuja p53 u heat shock mporewna koja CMamyje aKTHBHOCT Kacmase 9 a TojadaBajy
AKTHMBHOCTH aHTHAIONTOTHYKUX (hakTopa o3HaueHux kao Bcl-2 u Bcel-XL (enr. B cell lymphoma;
Bcl). OBa aktuBHOCT cMamyje ociobahame 1mroxpoma 1] M3 MHUTOXOHApHja M AKTUBUPAE
curHasiHor myTa npeko cGMP u cGMP 3aBucHUX KHHa3a, IITO BOJU Ka CMAamkEHO] aKTUBHOCTH
Kacrasa ¥ cMamweHo] aktuBauuju p38. Ca apyre crpaHe, MPOANONTOTHYKH MEXaHU3MH Cy
Y3pPOKOBaHM IMTOTOKCHYKUM edekTuMa. Cmameme pecnupanuje JI0BOAM 10 CMambemha
MeMOpaHCKOT MOTEHIM]jajla MUTOXOH/IpHja U OTBapama Mopa HAKOH uera u3jia3ak nuroxpoma I
nokpehe kackaay. NO ce AUpeKTHO Be3yje 3a CHIHAIHE MPOTeHHe y yHyTpaimboct henunja [233,
234]. Metabonuzam NO je mpukaszan Ha cauim 6poj 1.
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2.1. IWJBEBU CTYJUJE

1. MuapykoBaru aujaberec xox Wistar albino mamoBa mHTpamepuTOHEATHOM MPHUMEHOM
60 mg/kg cTpenTo3oToIMHA.

2. OnpenutTH KapAHOAWMHAMCKE IapaMeTpe W KOPOHAPHH IPOTOK HA M30JIOBAaHOM CPIY
MaroBa KoJl 3[paBUX U INja0CTHYHUX KUBOTHHA HAKOH 4 HEJleJhe XUIIEPTINKEMU]e.

3. Oppenuty mapaMeTpe OKCHAAIMOHOI cTpeca M MeTaboiMTa a30T MOHOKCHAA Y
KOpOHapHOM e(IyeHTy KOA 3IpaBHX U JHja0CTHYHUX IKUBOTHEbA HAKOH 4 Helelbe
XHIIEPTIIUKEMU]e.

4. YTBpIUTH pa3liMKe Y KapAHOJUHAMCKUM IaTpaMeTprMa HAKOH CENIEKTUBHE OJOKaze
enemenata PAAC kop 3apaBux U 11ja0eTUYHUX KUBOTHIbA HAKOH 4 HE/leJbe XUMEePTINKeMHU]e.

5. YTBpauTH pa3iauke y NaTpaMeTpuMa OKCHAAIMOHOT CTpeca W MeTadojiMTa a3oT
MOHOKCHJIa HAKOH celleKThBHE Onokane enemeHata PAAC kon 3apaBuX U IujabeTUYHHX
KUBOTHIbA HAKOH 4 HE/ICJbE XUTICPTIIUKEMH]E.

2.2. T/TABHA XHUITIOTE3A

XpoHMYHA XHWIEpIIIMKEMHja JOBOJIM [0 JHUJaCTOJHE M Y MamOj MEpPH CHUCTOJHE
mrcyHKIMje MuoKapaa U moBehane puruIHOCTH KOPOHAPHUX KPBHUX CYIOBA.

2.3. OCTAJIE XUITIOTE3E

1. Monaynatopu PAAC octBapyjy pa3lIvyuT yTHIAa] HA MHUOKapJ U KpPBHE CYAOBE KOJ
3JIpaBUX U AMjaOCTUYHHX KUBOTHHA.

2. Monynaropu PAAC umajy Behn yTHIaj Ha MUOKap/ U KpBHE CyJ0BE Ha CpILy MaroBa
KOjUMa je MHJIyKOBaH aujaderec.

3. JIupekTHU HHXUOUTOp peHUuHa AJMCKUpEH UMa Behu yTullaj Ha cpla namoBa Kojuma je
uHaykoBaH nujaderec ox maxuOuTopa ACE 3odenonpuna m AT pementopckor aHTaroHUCTa
Baincaprana.

4. Hajsehu yrtunaj na merabonmuzam L-aprunun/NO cucrema nma mnxubutop ACE-
3odenonpui.

5. Hajeehu ytunaj Ha merabonuTte okcuaanuoHor crpeca uma onokatop AT1 peuentopa
— Bancapran.

6. brokarop MHHEpaJOKOPTHKOCTEpOUIHOT perentopa - CrnmpuHomakToH mnosehaBa
METa0OJIUTE OKCHJIAIIMOHOT CTpeca y KOPOHAPHOM €(QIIyeHTY.
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Marepujaja u MeTojae

3.1. MATEPUJAJI
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Y 0BOM HCTpakMBamy 3a Morpede aHaIMTUYKOT ojehuBama mapamerapa OKCHIaTHBHOT
cTaryca 3a mnpunpemy mydepa U nepy3uoHUX pacTBOopa KOpHIIhEeHH Cy KOMEpIUjaHU
pearcHcH KOjH 3a10BOJbaBajy KpUTEpHjyme pro analysis kpaaurera.

3.1.1. CET PEAI'EHACA HEOIIXOJHUX 3A ITPUITIPEMAIBE KREBS
HENSENLEIT-OBOI' IEP®Y3UOHOI' PACTBOPA

Harpujym xmopun (NaCl, 27.216 g/4L), Kanuujym xmnopun (CaCly @ann), 1.117 g/4L),
Kamujym xnopuz (KCI, 1.4g/4L), Kanujym nuxuaporen pocdar (KH2PO4x2H,0, 0.0644 g/4L),
Hatpujym 6ukap6onar (NaHCO3, 8.36g/4L, glukoza (CeH1206 x H20, 8.8 g/4L), Marue3ujym
cyndar (MgSOsx7H20, 1.636 g/4L), MERCK.

3.1.2. CET PEATEHCA 3A OJIPEBUBAILE UHAEKCA JTUMTUIHE
MEPOKCHUIAIIAJE (TBARS)

2-tuobapouryparna kucenuHa (TBA, C4H4AN202S), Mr 144.15 SIGMA; Harpujym
xuapokcua (NaOH) Mr 40, 00 MERCK.

3.1.3. CET PEATEHCA 3A OJPEBUBAIE BOJOHUK INEPOKCHUJIA (H20,)

Kamujym xuaporendpochar muxuapar (KoHPOsx2H20) Mr 214, 23 MERCK, 37%
Xnoposononnuna kucemmaa (HCI), X=1.19gcm™, Mr 36.5 MERCK; Na:EDTA, Mr 372,24
MERCK; Hurpo-terpazonujym tmiaBo xmopua (NBT, CiOH30CIN1oOs), Mr 817.6 SIGMA
Kematua, MERCK.

3.1.4 CET PEATEHCA 3A OJPEBUBAILE CYNEPOKCHJHOI AHJOHCKOT
PAJIMKAJIA (O2)

TPUC (tpuc xuapokcumerwsn amuHomerad, CsHuNO 3), Mr 214.23 MERCK,
Hutporerpazomujym mmaBo xiopug (NBT, C4O0H30CINioOs) Mr 817.6 SIGMA, 37%
XnopoBomounyna kucenuna (HCI), X:1.19gcm'3 Mr 36.5 MERCK, Na:EDTA, Mr 372,24
MERCK; Xemarna MERCK

3.1.5 CET PEATEHCA 3A OJIPEBUBAIBE A30T OKCHJIA Y ®POPMHU
HUTPUTA
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Cyndanunna kucennna (4-amuno-6en3o-cyindoncka kucenura, CeH7NO 3S), Mr 173.19
SIGMA; Amonunjym xmnopua (NH4Cl), Mr 53.49 MERCK; Harpujym uwutpur (NaNO 2), Mr 69
MERCK; N-(1-nadtun)-etunenauamun auxuapoaexuapar (NEDA, CioHisCioN), Mr 259.18
SIGMA; Bopakc (Na2B4O7 x 10H20), Mr 381.4 SIGMA; 85% optodocdopna kucenuna (HzPOs),
X=1.685 gcm™ MERCK.

3.2. EKCHEPUMEHTAJIHA MO/JIEJI

3.2.1. EKCHEPUMEHTAJIHU MOJEJI IMJABETECA N3A3BAH
XEMUJCKOM METOA0OM IOMORY CTPEIITO30TOLIMHA

3a u3asuBame diabetes mellitus-a kox ekcriepuMEHTATHUX XUBOTHEbA W3a0paiu CMo
XEMHJCKYy METOAY ca YIOTpeOOM CTpEenTo30TOLUHA MoMOohy Koje NoOHjaMO KO/ JKUBOTHHGE
CTa0WIIHY XHIIEPIIIMKEMHU]y y AyxeM mepuoay. Edekar ce moctmwxke necTpykuujom aena Oera
henuja mankpeaca Tako Aa je Aujaberec XUMOUHCYJIMHEMHU]JCKU. M3abpanu CMO MoJen y KoMe ce
kopuct 60 Mg/Kg cTpenTo30TONMHA 3aTO INTO j& aKTYCIHO HAJIONMyJIapHHUju MeToa Mehy
UCTpaXKMBaYMMa jep OYEeKHBaHO oMoryhaBa cTaOWJIHY BHIIE HEJCJbHY XHIIEPIIIMKEMH]y Oe3
pa3Boja TEeIIKOT MeTabOIUIKOT TTopemehaja.

3.2.2. EKCHEPUMEHTAJIHU MOJEJI U30JIOBAHOI' CPLIA

KapauonuHamcke mapamerpe U KBAIATET KOPOHApHE ayToperysaruje UCITUTHBAIA CMO
Ha MojeIy u3oioBaHor cpiia kox Wistar anburo maroBa mo moaudukoBaHoj Metoau Oscara
Lagendorffa. Moaen uzonoBanor cpia o Lagendorff-y mosuaje ase Bapujanre. IIpBa, y k0joj je
MPOTOK KPO3 BACKyJapHO KOPUTO KOHCTAaHTaH JOK je MPUTHCAK NMpOMEHJbHBa BenuuuHa. U
JIpyTH, Y KOME je MPUTHCAK Yy BAaCKyJapHOM KOPUTY KOHCTAHTaH, a MPOTOK IMPOMEHJbHBA
BennunHa. Majyhu y Buy N1a ce y MHTaKTHO] IUPKYJauju nepdy3uoHd MPUTHUCAK OJpKaBa
KOHCTAaHTHHM Yy HallleM EKCIEPUMEHTY OINpeACIMIN CMO c€ 3a MOJENT y KOME CE OCTBapyje
KOHCTaHTaH MPOTOK Yy BAacKyJapHOM KOPHUTY JOK je MpHUTHCAK MpoMeHJbuBa BenuunHa. Ca
KEJBOM Jla HCTPAKUMO IMOCMAaTpaHEe IMapamMeTpe y pPa3IMdYUTHM YCJIOBHMAa OKCHTCHAIUje H
Hampe3amwa TKMBa, Mepema Cy BplleHa Ha nepdysuonum nputucuuma ox 40, 60, 80,100 u 120
cm H20.

3.3. EKCHEPUMEHTAJIHHU ITPOTOKOJI

CBe aKTUBHOCTH Ca >KMBOTHH-@Ma TOKOM €KCIIEpUMEHTa Ouiie cy y CKIamgy ca
[TpaBWIHHKOM O paay ca eKCIIepUMEHTATHUM XUBOTHE-AMA W OJ00peHe oj crpaHe Ermukor
oz160pa 3a 100pOOUT eKCTIEPUMEHTATHUX KUBOTHba MeIUIIMHCKOT (pakynTeTa YHHUBEP3UTETA Y
Kparyjesiy.

3.3.1. UBABUBAIBE TUJABETECA KO EKCIIEPUMEHTAJIHUX
AKNUBOTUHA XEMHUJCKOM METOJOM
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HctpaxkuBame je obyxBaTiio mamose, Wistar coja, Mymikor 1mosja, cTapocT 8 Hejelba,
npoceye TenecHe Mace 180-200 rpama. JKuBoTume Cy 4YyBaHEe Yy CTaHAapAHUM
71a00paTOPHjCKUM yCIIOBUMA Y METATHMM KaBe3uMa ca W3MEHaMa CBETJIOCTH U TaMme Ha 12 caTw.
Temmeparypa je 6una nogemena Ha 22+1 crenena Llen3ujycoBe ckaie, BaaxHOCT Bazayxa 50%.
Boma u yobuuajena maboparopujcka ucxpana ad librum. Ilpe unaykuuje nujabereca mocrojao
j€ ajanTalnroHH NEPUOJT O] IBE HEJEIbeE.

Jlujabetec je WHAYKOBAaH HaKoH 12-0yacoBHOT IajoBama gaBameM 60 mg/kg
Crpenro3oronuna pactBopenor y 1 ml 0.05 M pactBopa murparonor mydepa PH 4.5 yop3o
HakoH Bahewma U3 Qprwkuaepa. AIMUHUCTpaIja je ypal)eHa MHTpANepUTOHEATHO Y A0P3aIoM
MOJIOXKAJy Y KaylalHU JIeo a0JOMHUHAIHE IYIUbUHE HAKOH TpeMa3uBamba MecTa y0o/1a OBH/IOH
jomoM. YrorpeOuiu CMo crepwiny uriy 25 G. Imukemuja npeko 11.1 mmol/l gyxxe ox 24 yaca
HaKOH JaTe Tepamuje (odekuBaHo mociie 48-72 waca) Cmarpalia ce JIOKa30M 3a IOCTOjarbe
njabereca. Inmukemuje cy Owmne onpehuBane HaKOH TyHKHOMje pernHe BeHe. Jmjabetnune
KUBOTHHHC OMIIE CYy HaJlaJbe YyBaHE MPH UCTUM yclioBuMa ciieache 4 Henesbe.

3.3.2. /KPTBOBAIBE ’KUBOTUIHA U Y3UMAIE Y30PKA KPBU

HenocpenHo mpe XpTBOBama E€KCIIEPUMEHTANIHE XKUBOTHUEE Cy J00Hjalie aHECTE3Hjy.
N3abpanmu CMo KpaTKOTpajHy €TapcKy aHecTe3njy Kao epuKacHy MeToay y3 orpaay na Ou
IYroTpajHa MOIJIa JIOBECTH [0 CpYaHe CIabOCTH M YrpO3UTU eKclepuMeHT. JKpTBoBame je
BPIICHO LIEPBHKAJTHOM IUCIOKaIMjoM. Maka3ama Cy mpecelaHe CTpyKType Bpara u Op3o ce
HAKOH TOTa CaKyIwia KpB Paay NOTPEeOHUX aHAIN3a.

3.3.3. HIPUITPEMAIBE N30JIOBAHOI' CPHA 11O MOJAUPUKOBAHOJ
LAGENDORFF METO/AHA

Hakon >xpTBOBama oTBapa je a0qoMeH, mpecedyeHa aujadgparma ca jeBa Ha JIECHO Te
OTBOpEH TPYJHM KOULI Jy>K MaMHJIapHe JuHHUje. JIoK cy n3BolheHe MPeTXOJHO HABEJCHE palibe
cpue je moyimBaHo pacxiaheruM ¢usnonomkum pactBopoM (+4°C). OBo je paljeHo kako Ou ce
cple LITO JyXe OJp’KaJlo y pelaThBHOj XxoMeocTa3u. [lo oTBapamy mepukapia Ha BpXy cpla
MIPUCTYIIA c€ KPBHUM CyIOBUMa Ha 0a3u cplia, OHH Ce TPEecerajy, CpIie ce BaIu U3 TPyAHE AYIIbe
U onMax ypamwa y ¢usnoiomku pactBop pacximahen Ha (-4 ngo -10°C). OBa Tako3BaHa
,»(PU3HOJIONIKA KIIemTa™ CMambyjy MEeTa0OJINUKe Mpoliece Y MUOKapaAy Ha MUHUMYM. ['eHepaiHo,
MaKCHUMaJTHO Ce MOKYIIIaBa Jia ce Ie0 Mpoliec Mpenapannje 130J0BaHOT Cplia U MOCTAaBJbabEe Ha
moaudukoBanu cucteMm no Lagendorff-y ussene 3a 2-3 MuHyTa Kako O Ce INTO Mambe yTHIIATIO
Ha MeTaboIMuKe mpoliece y cpiry. HakoH 1ITo je cpiie ypomeHO Y JIeIeHH pacTBOp, YKJIamajy ce
CBHU JIeTIOBHU ca 0ase cpiia M3y3eB aopTe Mpeko Koje he ce BpmuTu peTporpaana nepdysmja. Y
OBaKO TpenapucaHy aopTy IOCTaB/ba CE€ KaHWJIA 3a peTporpaaHy nepdysujy ma ce oBakaB
npernapar rnocraBjba Ha MOJU(PHKOBAHO MOCTOJhE 3a W30JI0BaHO cpiie o Lagendorff-y. Cnenehe
ce BpIIU JMCEKIMja MUTPATHHUX 3aJIMCTaKa KpO3 MPETXOJHO MPOLIMPEH OTBOp IIyhHHX BeHa
Kako OM ce TPUTHCAaK y JIeCHOj KOMOPH JOBEO Ha HYJNy W OHEMOryhno HeroB yTHIla] Ha
KOpPOHAapHY LHUpPKYJIallKdjy OJHOCHO YHMME C€ UCKJbydyje CBakM YTHIIA] Ha KOPOHApHY
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IUPKYJIAIKUjy KOjU He 3aBUCH o7 GyHKIIH]jE JieBe Komope. OBUM ITyTeM y JIEBY KOMOPY ce Takohe
yBOJIM OAJIOH O] JIATEKCa y KOME C€ Haya3u pacTBOp 0e3 Mexypuha Koju je ToBe3aH 3a CEH30p
nputucka (transducer BS4 73-0184, Experimentia Ltd, Budapest, Hungry), a umme ce
KOHTUHYHPAHO PETUCTPY]Y JKEJbCHU KapAMOJMHAMCKH napameTpu. Anaparypa no Lagendorff-y
KOjOM Ce€ WUCIHTYjy KapIUOJWHAMCKH W TapaMeTpu KOPOHApHE IMPKYJAIHje Ha W30JI0BAHOM

cpuy:

CucteM 1eBH y KOjeM C€ MOCTH)KE XEJbCHH MepPy3MOHHM IMPHUTHUCAK, ca MOMONHHM
CHUCTEMOM II€BH 3a racu(ukaiijy pactsopa, HH(Y3Hjy CyICTaHIM KOj€ UCITUTYjeMO, Ka0 U TaKO
3panor Water Jacket-a koju enMMUHHIIE Pa3JIMKy y TEMIIEPATypH MPOCTOPHUjE U TEMIEpaType
pactBopa. Bomenor kynarmina momohy kora ce onpikaBa M30TEPMHUYHOCT, OJHOCHO OJIpKaBa
Temriepatypa ¢usnonomkor pactBopa Ha 37 °C. PesepBoapa 3anpemune 4 nurtpa 3a Krebs
Hensenleit-oB pactBop kojum ce Bpiiu mnepdy3uja U30J0BaHOT cpiia. bola y K0joj ce IpiKu
cMelIa 3a Tacupame (PU3MOIOMIKOT PacTBOpa a Koja Caap)KU KHCEOHHK W YIJbEHIHOKCHH Yy
onHocy 95% 02:5% CO». Ilomohy oBe Cmelie ce oapx*aBa (PUIMOJIOMIKY MaPIHjaHU MPUTUCAK
OBHX TacoBa y mnep(y3MoOHOM DPACTBOPY M IyTE€M HETAaTHBHOI MpPHUTUCKa oapelyje Cmep Toka
pactBopa. MH(Dy3noHa mymna KojoM ce BpIIM aJMHUHHCTpPAIIMja JKEJbEHUX CYIICTAHIM y AOPTHY
KaHwty. EnekTpocTUMynaTtop KojuM ce MOCTHKE KOHCTaHTHa ()peKkBeHIa, a TuMe obe30ehyje
peryiJapHUju U IyXKH pajl mpernaparta u30JI0BaHOT cpia. HakoH mocraBibama U30JI0BAaHOT CpIia Ha
Lagendorff cucrem Bpimm ce craOwimsanuja npernapata oko 30 MHHYTa Ha KOHCTAHTHOM
nepdy3rnonom nputucky ox 60 cm H20.

HcnutrBame GyHKIMOHATHOCTH KOPOHApHE LUPKYJIaIHje, OJHOCHO UCIIMTUBAE OIcera
HBEHOT ayTOPEryJaTOPHOT paHra, BPIIEHO je MpBO mpu nputycky ox 60 cm H20, 3atum je
CMmameH nepdy3uoHu nputuck Ha 40 cm H20, a 3atum u noguzan Ha 80, 100 u 120 cm H20.
CBaku myT Ipu NPOMEHHU NepPy3MOHOT MPUTHUCKA Mpernapar je cTaduiIN30BaH 5 MUHYTa HaKOH
yera Ou ce oxpehuBao MpoToK, ajld U APYrd TPaKEHU KapIuoJuHaMcKu mapametpu. Kana je y
MUTAaky PErHCTPOBamkEe MPOTOKa y (PYHKIMJU NMPOMEHE KOHCTAHTHOT Nep(y3MOHOT MPHUTHUCKA
nobujeHa kpuBa omoryhasa ofpehuBame orncera nepy3MoHUX MPUTHCAKA Y KOJUMa KOPOHAPHE
apTepHje Ofp’kaBajy MPHUOIMKHO MCTH MPOTOK OJHOCHO OCTBApyjy ayTOPETyNalyjy HpOTOKa
KpO3 KOPOHApHO BAaCKYJAPHO KOPUTO U MHUOKAP/I.

Kapanoaunamcku napaMeTpu Koje UCIIUTYjeMO: MaKCUMallHa Op3uHa IpoMeHe PUTHCKA
y jeIMHUIM BpeMeHa Kpo3 31/ JeBe komope (dp/dt max), MuHuManHa Op3uHa IPOMEHE MPUTHCKA
y jeIMHUIIM BpeMeHa Kpo3 3uj JjieBe komope (dp/dt min), mpurucak y JIeBOj] KOMOPH TOKOM
cucrone (ewr. sistolic left ventricule pressure; SLVP), nputucak y JeB0j KOMOPH TOKOM
mujacrone (enr. diastolic left ventricule pressure; DLVP), cpuana ¢pexsenma (eur heart rate:
HR), cy MepeHn codTBEpCcKH MOCPEICTBOM CEH30pa KOjU je YBOJCH Yy JieBy KoMopy. KoponapHu
npotok (enr. coronary flow; CF) je onpehuBan dioymerpujcku.

[TapameTpu: pa3BojHM TpUTHCaK y JieBoj Komopu LVdevP u mpoussox ¢pekBeHiie u
npuTUCKa Ha 3un Jiee komope RPP (enr. rate pressure product) cy u3pauyHatu mpema
dhopmynama.

LVdevP = SLVP-DLVP u RPP = (HR* LVdevP)/1000
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HctpaxuBame je cripoBerieHO y JIabopaTopuju 3a eKCIEPUMEHTAIHY KapIHOBaCKyJIapHY
¢busnonorujy Menununckor gaxynrera YHuBepsurera y Kparyjesiry.

3.3.4. EKCIIEPUMEHTAJIHE I'PYIIE ) KUBOTUIbA:

3apaBe )KUBOTUbE ITpe U Tociie iepdysuje ca 3odpenonpusiom 1.5uM
JlujabeTndHe KUBOTHILE IIpe U mociie nepdysuje ca 3openonpuiom 1.5uM
3apaBe )KUBOTUE TTpe U Tociie niepdysuje ca Baicapranom 1 UM

JlnjabeTndHe )KUBOTHILE IIpe U mociie nepdysuje ca Baicapranom1uM

31paBe )KUBOTHbE TIpe U nociie iepdysuje ca CnumpunonakroHom 0.1 UM
JujaGeTnyHe KUBOTUELE IIpe U nociie nepdysuje ca CnupunonaktoHom 0.1uM
31paBe JKUBOTHILE Mpe U mocie nepdysuje ca Ancukupernom UM
JlnjabeTndHe KUBOTHILC ITpe U mociie nepdysuje ca Anmckuperom 1 UM

ONoGa~wWwNE

N3abpane KoOHIIEHTpamMje areHaca ojpeheHe cy Ha OCHOBY JOCTYIHE JIUTEparype U
NPETXOIHHUX eKcrepruMeHara. ['pyre ¢y ce cacrojaiie ox 1mo 12 )KuBOTHIbA.

3.4. AHAJIMTUYKE METOJE

[Tapamerpu oxcumatuBHOr crtpeca W L-apmama NO cucrema cy onpehuBanu
CHEKTpO(OTOMETPUCKH U3 KOpoHapHOr eduyeHTa y JlaGoparopuju 3a eKCIEpUMEHTAIHY
KapauoBackyinapHy ¢usuonornjy Memunuackor @akyntera YHuBepsutera y Kparyjesiy.
Konnenrpanuja TBARS je uspaxaBaHa y uM a ocranux napamerapa y NM 300r pasnuke y
YKYITHO] KOHIIEHTPAIHMj1 Koja je y ciydajy TBARS muoro Beha.

3.4.1. OAPEBUBAIBE CYIIEPOKCHUI AHUOH PAIUKAJIA (O27)

[Tpunukom onpehuBama KoHIEeHTpanuje Oz~ kopumtheHa je ocobuna Oz 1a ce y peakuuju
ca HUTpPO TeTpasoiujym miaBuM (eHr. nitro tetrazolium blue; NTB) crBapa Hutpodopmosan
wiaBo. [Ipe ymoTrpebe ecejHe cMmelne pacTBOp ce racupa a3oToM TOKOM caT BpemeHa. EcejHa
cmera ce cactoju on 0.1mM EDTA, NTB, 50 mM TRIS-HCL nydepa (pH= 8.6), 0.1mM NBT,
0.1 mg/ml xenatuna. Kao ciena mpoba ymecTo KOpOHApHOT BEHCKOT e(uiyeHTa KopHmiheH je
grct Krebs-Hensenleit-o pacteop. CriekTpohoTOMETPH|CKO MEperme Ce BPINU IMPH TaJacHO]
Ty)KUHU A=550nm.

3.4.2. OIPEBUBAIGE MHJIEKCA JUNWIHE MEPOKCHIAIINJIE (TBARS)

OnpehuBame WHIAEKCA TUNUAHE MEPOKCUIAIMje pal)eHO je WHIUPEKTHOM METOJIOM, a
0a3supaHo Ha CTBapamy pPEAKTHBHUX TPOAyKaTa IMPU peakiuju ca TuobapOuTypaTHOM
kucennuom (exr. thiobarbituric acid reactive substances; TBARS). Mu cmo ce onpenenuin jia
pe3yarar no0ujeMO Ha OCHOBY Mepewma mnpousBoga wmanmonwiauanaexuaa (MDA) ca
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tHobapouTypatHoM KucenuHoM (enr. thiobarbituric acid TBA). V emnpyserama cy momeriaHu
800uL xoponapuor BeHckor edayenta u 200 pL 0.05SM NaOH.. Cnekrpodoromerpujcko
Mepeme ce Bpmu Ipu TanacHo] ayxuHu A=530nm. Kao ciemna mpoba ymecTo KOpOHapHOT
BeHCKOT eduryeHTa KopuiiheH je uuct Krebs-Hensenleit-os pactsop.

3.4.3. OIPEBMBAILE BOJIOHUK MEPOKCHJIA (H:02)

Konnenrpanuja H>0> ce oapelyje HakoH okcumairje (HeHOI HPBEHOT KOJy Y IPHUCYCTBY
H>0; xaranu3yje en3um nepokcuaasa u3 pena (ear Horse Radish Peroxidase HRPO). lo6ujeno
jenumbene ce CeKTO(hOTOMETPH]CKHU opeljyje Ha TamacHoj aykuHu A=610nm. Kao ciemna npo0a,
YMECTO KOpPOHAapHOT BeHCKor eduryeHTa, kopuirhen je uuct Krebs-Hensenleit-oB pacteop. ¥V
enpyBere ce craBjba 200 pPL xoponapHor BeHckor eduyenta u 800 plL HemocpemHo
HampaB/beHOr pacTBopa (eHon 1pBeHor koju caapxu 140 mM NaCl, 10 mM xamujym
docoaruor mydepa (pH=7), 5.5 mM D+ raykose u 0.28mM denon upsenor. [Totom ce noaaje
HRPO (1:20) 10 pL. Hakon GopaBka Ha coOHOj Temreparypu 10 muH. mogecu ce pH na 12
nomohy 1 M NaOH. Kounuenrpauuja H202 y y30pKy KOjU c€ UCHHUTYje JoOHja c€ HA OCHOBY
KaJTMOpaIlmoHe KPUBE MPETXOTHO oOHjeHe MEpeheM y30paka Mo3HaTe KOHIIEHTpAIIHje.

3.4.4. OIPEBUBAIE HUTPUTA

Konnunna ocno6ohenor NO y kopoHapHOM BEHCKOM eQUIyeHTy ce€ MpolLewhYje
WHJAPEKTHOM MeTojqoM — onpehuBameM HHUTpHTa 3axBabyjyhm ummenunm ga ce NO vy
peakIMju ca KMCEOHUKOM INpeTBapa Y HUTPUT y €KBUMOJApHOM ojHocy. OapehuBame HUTpUTA
je JOCTYmHO 3a pa3nuky ox nupektHor Mmepema NO. Meroma mepema HUTpHTA Ce Y
OMOXEMH|CKOM CMHCITy 3aCHHMBA Ha peakuuju HUTpuTa ca Griess-oBUM peareHCOM YHMeE Ce
no0uja mrMa3o-KOMILUIEKC KOJH Jiaje pacTBopy JbyOmyacTty 60jy. Hakon crabunuzamumje 60je 1o
nonaBawy Griess-oBor peareHca (5 MuH) pe3yarar ce n00Hja HAKOH CIIEKTO(POTOMETPHJCKOT
Mepema Ha TanacHoj nyxxuHu A=550nm. KoHIleHTpanuja HUTPUTA Y y30pKY KOJH CE€ HCITUTYje
no0Mja ce Ha OCHOBY KalMOpalMOHEe KpHBE MPETXOJHO J00HjeHE MEPEHmEeM Yy30paka Mo3HaTe
KoHieHTpanuje. Kao ciena mpoba ymMecTo KOpOHApHOT BEHCKOT e(hyeHTa KOpPHUIINEH je YUCT
Krebs-Hensenleit-os pactsop.

3.4.5. CTATUCTHUYKA OBPAJIA IOJATAKA

On mapamerapa JEeCKPHUITHBHE CTAaTHCTHKE KOPHIINEHH Cy Cpeldma BPEIHOCT =+
crangapana nesujanuja (enr standard deviation SD), MuHMManHa ¥ MakCHUMajHa BPEIHOCT.
[TpoBepa HOpMATHOCTH TUCTPUOYIIH]jE TTOaTaka u3BpIIeHa je mpuMeHoM Kommoropos-CMupHOB
TecTa.

[Topeheme 3aBUCHMX BapujabIM H3BPIIEHO je MPUMEHOM aHajlu3€ BapHjaHce 3a
moHaBJbaHa Mepema (Post hoc Bonferroni). 3a mopeheme He3aBUCHHMX Tpyma KopuinheHa je
aHanu3a Bapujance y 1. mpasity (post hoc Tuckey). V ciyuajy mopehema aBe He3aBHCHE Tpyme
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CTaTHCTHYKa 3HauyajHOCT m3Mely rpyma je yrBphuBana mpumeHoM CTYIEHTOBOT T-TecTa 3a
He3aBucHa oOenexja. CTaTUCTUYKK 3HAYajHA pa3jivKa MPOICHUBAHA je HA MUHUMAJIHOM HUBOY
on p<0,05. KommierHa cTaTMCTHYKa aHAIM3a MOJAaTaka M3BPIICHA je TOMONY KOMEPIHjaIHOT
craructrukor codraepa SPSS statistics 18 (CA/).
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1V
PE3YJITATU

4.1. EOEKTH XUINEPIJIUKEMMJIE Y3POKOBAHE CTPENTO30TOLIMHOM
HA KAPIUOJIMHAMCKE TAPAMETPE M OKCUJIALIUOHU CTPEC Y
U30J0BAHOM CPIIY ITALIOBA

Hakon 4 nenerbe xunepriukemuje npaheHe u MoTBpheHe THEBHUKOM TIUKEMHUja rpyma
K0jOj je h3a3BaH aujaberec MMaja je Mamy TeJIECHY Macy M Macy cplia, MpuKa3aHo y Tabenu 0poj
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5. YKyITHO je M OJIHOC Mace cplia IpeMa Macu Teja OMO0 MamkH Yy OBOM MOJACIY JUja0CTHYHE
KapnOMHOTaTHje.

TabGena Opoj 5: Ilopeheme mace Tema, mMace cpua M HHHXOBOI OjIHOca (Maca
cpua*1000/maca Tena) usmely KOHTPOJIHUX M AUja0CTHYHHUX KUBOTHA. (P — 3HAYQjHOCT. H.C. —
HECUTHU(HUKAHTHO).

['pyne Maca cpua Maca Telna OJTHOC
KOHTpOJIa 1.22+0.24 219.00+17.09 5.55+0.79
njaberec 0.95+0.14 191.51+£25.17 5.04+0.87

3HAYajHOCT p<0.05 p<0.05 p<0.05

HcnutruBame MakcuMaiHe Op3uHE NMPOMEHE MPUTUCKA Y 3uay JieBe komope (dp/dt max)
HUje yKa3ajo Ha 3HayajHe pa3iiike u3Mel)y KOHTPOJIHUX U JAHja0CTUYHHX )KUBOTHURA. [lapamerap
pacte ca mopacToM KopoHapHor mepdy3uoHor mnputucka (CPP) alu HEmTO CIOopHje KO
nrjabeTHYHUX KUBOTUbA: [ padukon O6poj 1 A.

bp3una CmamuBama NpuTHCKA y 3uay JeBe komope dp/dt min je Ha Hajmamem
KOPOHApHOM Iep(y3MOHOM NPHUTUCKY (KOjH IpENCTaB/ba XUIOTCH3UBHE, XUIIOKCHYHE YCIIOBE)
Ouna 3Ha4yajHo Beha Ko nujabeTHYHMX KHUBOTHHA. OBa ce KapaKTepHcTUKa TyOM ca mopacToMm
CPP. ITapamerap pacte y o0e rpymne ca nopctoM CPP. TabGena 6poj 6 u rpacdukon 6poj 1 b.

Taodesna opoj 6: Ebextn xuneprivkeMuje y3pokoBaHe cTpenTo3oromuHoM Ha dp/dt min

(mm Hg/s) koa KOHTPOJIHMX W JOUjaOCTHYHUX IKUBOTHHA. (P — 3HAYAjHOCT, H.C. —
HECUTHU(HUKAHTHO).
CPP I'pyna .
IMocmaTtpanu (cm H20) . 3HauajHocT
napamerap Kontpoua Mujaderec
40 -933.50+£214.48 -1099.48+301.87* p<0.05
60 -1239.93+£202.79 -1364.17+307.12 H.C.
dp/dt min 80 -1393.80+£266.00 -1448.05+£328.71 H.C.
>&SD 100 -1556.92+285.62 -1594.82+408.38 H.C.
120 -1659.74+287.72 -1686.91+404.97 H.C.
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I'paduxon 6poj 1: Y1umaj crpento30TOLMHOM WHAYKOBAHOT AujadeTeca Ha
Kap/nOIMHAMCKe NapaMeTpe U30J0BaHOT cplia MaloBa.
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W cucronHu mpuTHCAaK Yy JI€BOj KOMOPH je OHMO CTaTUCTHUYKM 3HA4YajHO Behwm mpwu
HajHmwkeM CPP mto ce xacHuje ryon. O0e KpuBe ce Memajy napaneinno npu nosehawmy CPP.
Tab6ena 6poj 7 u rpadukon 6poj 1 B.

Ta6ena 6poj 7: EQexTn XunepriukeMuje y3pokoBaHe cTpento3oronuaom va SLVP (mm
HQ) koa KOHTPOJIHUX U TUjaOCTHUHUX KUBOTHIHA. (P — 3HAYAJHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
IMocmaTpanu CPP 3HayajHOCT
(cm H20) Konrpoaa HujaGerec
napamerap

40 44.46%7.59 53.74+£12.73* p<0.05
60 55.7748.45 63.80+13.34 H.C.
80 59.64+9.79 66.93+13.68 H.C.

%—Svlil)j 100 65.71+10.49 71.18+14.77 H.C.
120 70.12+10.31 76.64+£14.76 H.C.

HujactonHu npuTHCcak y neBoj komopu je Ha CPP 40 cm H20 3HayajHO HHMXH KO
mamoBa KOjUMa j€ HWHIYKOBaH Jujaberec IITO Ce IOCTENEeHO u3jeJHauyaBa ca IOpacToM
nepdy3uonor nputrcka na 6u npu cynpanopmanHom CPP 120 cm H20 (xoju pempesentyje
XHMIIEPTEH3Ujy U MEXaHWYKO onrtepeheme Ha 3uay JieBe KOMOpe) OMO CTATHCTHYKU 3HA4YajHO
Behu Hero ko KoHTpoutHe rpyne. Tabena 6poj 8 u rpadukon 6poj 1 T

Ta6ena opoj 8: Ebextu xunepriaukemuje y3pokoBane ctpento3oTormaoM xa DLVP (mm
HQ) ko1 KOHTPOJIHUX U THjaOCTUIHNX KUBOTHIbA. (P — 3HAYAJHOCT, H.C. — HECUTHU(HUKAHTHO).

CcPP Tpyna
IHocmaTpanu .
napaMeI')rap (cm H-0) Kounrtpoaa JAujaderec natajuoct
40 1.92+1.58 1.37+0.66* p<0.05
60 1.70+£1.07 1.59+0.79 H.C.
80 1.81+1.06 1.81+0.85 H.C.
_DLVP 100 2.02+1.29 1.98+1.04 H.C.
>tSD 120 2.05+1.06 2.29+£1.07* p<0.05

Pa3Bojun mputucak y seBoj komopu (LVdevP) nobujen kao pasjivka CHCTOJNHOT U
JMjaCTOJIHOT IMPUTUCKA MOCTYITHO je pacTao ca nopactom CPP. CBe BpeMe 01O je HeIITO BUIIN Yy
IjabeTHYHO]j TPYIX aJIH j€ CTAaTHCTUYKA 3HadajHOCT youeHa camo npu CPP 40 cm H20. Ta6ena
6poj 9 u rpaduxon 6poj 1 /1.

Tadena opoj 9: Edextn xuneprimkemuje y3poKoBaHe CTpenTo3oTonrmHoM Ha LVdevP
(mMmHg) kox KOHTPOJHUX U JUjabCTUYHUX IKMBOTHEA. (P — 3HAYAQJHOCT, H.C. —
HECUTHU(HUKAHTHO).
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I'pyna
CPP
Tocmarpanu (cm H20) 3HauajHoCT
napamerap KonTpoaa Jujaderec

40 42.53+9.95 52.36+16.89* p<0.05

60 54.07+11.71 62.21£13.54 H.C.

80 57.83£12.79 65.12+18.86 H.C.
ﬂdevP 100 63.69£13.68 69.20£20.00 H.C.
>&SD 120 68.08+13.59 73.45+20.14 H.C.

®pekBenmna cpuanor paga (HR) ce nuje paznukoBana melhy rpymama. I'paduxon 6poj 1
D. Koponapuu nporok (CF) je mOctynmHO pacrao ca moBehamem CPP, HemTto crnopuje y
n1jabeTUYHOj TpynH anu 0e3 youeHe CTaTUCTHYKY 3HauajHe pasnuke. ['paduxon 6poj 1 E.

[TpousBox ¢peksenue u nputrcka (RPP) nobujen je u3 BpeaHocTu cpyane GepexBeHIe
U pa3BOJHOTr NMPHUTUCKA y JieBoja KoMopu. OBaj mapamerap ykasyje Ha Hampes3ame 3uja JIeBe
komope. [Ipu mopehemy KoHTpoNa U cpua qujabeTHYHNX )KUBOTHIbA YOUEH j€ TapasieiaH Mmopact
BPEIHOCTH Iapamerpa ca nopactoM CPP ¢ THM Ja Cy BPeJHOCTH KOJ AujabeTHYHUX cplia Oumiie
HEIITO BUIIEC a CTATUCTHYKH 3HaudajHo BumIe camo rnpu CPP 40 cm H.O. Tabena 6poj 10 u
rpadukon 6poj 1 XK.

Ta6ena 6poj 10: Edextu xunepriukemuje y3pokoBaHe crpenro3oronunaom va RPP (mm

Hg*bpm/1000) kom KOHTPONHMX W AUjaOCTHYHHMX S>KUBOTHEbA. (P — B3HAYajHOCT, H.C. —
HECUTHU(HUKAHTHO).
CPP I'pyna _
IHocmaTpanu (cm H-0) Komr ; 3HavajHOCT
napamerap poJia Aujaderec
40 10.22+2.83 12.50+4.29* p<0.05
60 14.16+3.39 16.61+5.43 H.C.
_RPP 80 15.73%3.69 17.80%5.95 H.C.
X£SD 100 17.41%3.60 18.95+6.24 H.C.
120 18.51+3.66 20.15+6.37 H.C.

VY nujabetnunoj rpynu Oz7je U3MEPEH HIDKU Y3 3HauajHy paziuky npu CPP 60 u 80 cm

H20. Tabena 6poj 11 u rpaduxon Opoj 2 A.

TabGena Opoj 11: Edextn xumeprivkeMmuje y3poKOBaHE CTPENTO30TOLUMHOM Ha O2”

(nmol/min/gwt) ko KOHTPONHMX W [MjaGETHYHMX >KHBOTHRA. (P — 3HAYAJHOCT, H.C. —
HECUTHU(HKAHTHO).

CPP :
| Mocmarnanu | (cm H-0) 44 Tpyna 3navajHocr




KonTpoaa Aujaderec
40 18.08+£16.93 13.24+4.37 H.C.
60 31.42+17.31 18.39+6.05* p<0.05
02” 80 31.46x12.69 20.38+8.03* p<0.05
>&SD 100 27.57+£15.61 22.75x£7.97 H.C.
120 27.77£13.36 25.28+9.90 H.C.
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I'paduxon Opoj 2: Edextu cTpenTo30TOLIMHOM HHIYKOBAHOT aujabeTeca Ha MapaMmeTpe
OKCHJAIIMOHOT CTpeca Y KOPOHAPHOM e(IIyeHTY M30JI0BaHOT Cplia MaloBa.

Bpennoctu H20:2 cy oapehuBane u3 koponapHor edayenta. KonuenTpanuja je pacia ca
nopactom CPP a y HamuM TpynaMa BpeAHOCTH Cy Owiie HuXke y AujadeTU4HOj Tpynu y3
cratuctnuky 3HayajHoct npu CPP 100 cm H20. Tabena 6poj 12 u rpadukon 6poj 2 b.

Tabena 6poj 12: Edextu xuneprivkemuje y3pokoBaHe cTpenTo3oTouuHoM Ha H202

(nmol/min/gwt) ko KOHTPOJHMX W AWjaOCTHYHHMX JKUBOTHEbA. (P — 3HAYAJHOCT, H.C. —
HECUTHU(HUKAHTHO).
CPP I'pyna 3HauajHOCT
Iocmatpaunu | (cm Hy0)
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KonTpoaa JAmjaderec
40 15.375.94 12.81%6.77 H.C.
60 22.87+8.40 19.58+9.00 H.C.
80 23.21+7.32 19.27+8.82 H.C.
_Ha0s 100 26.94+10.97 20.04+9.14* p<0.05
>&SD 120 26.53+9.54 24.05+11.88 H.C.

Aot okcuj pacte mapaneneHo ca nmopacrom CPP amm je mpu CPP 40 cm H20 youena
CTAaTUCTUYKA 3HAYQjHOCT y3 BHIIY BPEIHOCT Yy rpynu ca aujaderecom. TabGena 6poj 13 wm
rpadukon 6poj 2 B.

TabGena Opoj 13: Edextu xumepriamkemuje y3pokoBaHe cTpenrto3otormHoM Ha NO

(nmol/min/gwt) ko KOHTPOJIHMX W AMjaOCTHYHHMX JKUBOTHEGA. (P — 3HAYaJHOCT, H.C. —
HECUTHU(DUKAHTHO).
I'pyna
CPP Py .
IHocmaTpanu 3HavajHOCT
(cm H20) .
napamerap KonrpoJa Jujaderec
40 34.28+16.95 48.73+23.38* p<0.05
60 54.12+23.21 50.22+25.72 H.C.
80 61.64+25.29 56.92+27.90 H.C.
__NO 100 68.52+30.28 70.72+20.75 H.C.
>+SD 120 74.30+31.38 74.74+28.70 H.C.

TBARS cy Ounu 3Ha4ajHO BWINM Yy JHUja0CTHYHO] TPynU. YOUeHa je BHCOKOH 3HadajHa
pasnuka mpu cBUM BpeaHoctuMa CPP y3 MOCTYNMHHU MopacT BpeaHocTH mpu mopacty CPP.
TaGena 6poj 14 u rpaduk 6poj 2 T'.

Ta6ena 6poj 14: Edextn xuneprivkeMuje y3pokoBaHe CTpenTo30TonuHOM Ha TBARS

(umol/min/gwt) kox KOHTPOJHUX ¥ JMjaOCTUYHUX JKUBOTHHHA. (P — 3HAYAJHOCT, H.C. —
HECUTHU(DUKAHTHO).
CPP Tpyna .
IHocmaTpanu 3HavajHoOCT
(cm H20) .
napaMerap KonTtpoua Jujaderec
40 29.91+11.68 68.32+15.58** p<0.01
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60 46.20+18.57 92.73+17.95** p<0.01
80 45.89+19.50 99.90+18.96** p<0.01
_TBARS 100 70.46+29.78 110.88+23.72** p<0.01
>SD 120 60.90+27..40 122.06+£27.33** p<0.01

4.2. EOEKTHU 30®EHOITPUJIA HA KAPAUNOJANHAMCKE ITAPAMETPE U
OKCHUJALIMOHHU CTPEC Y U30JIOBAHOM CPLY ITAIIOBA CA
CTPEIITO30TOHMHOM MHAYKOBAHUM JUJABETECOM

Hakon nepdysuje 3odeHonpuiiom y kouTposnoj rpymnu dp/dt max va mmwxum CPP pacre,
Hajuire Ha 60 cm H20, 6e3 mocTu3ama npara CTaTUCTUYKE 3HAYajHOCTH. 3aTHM CE W3jeTHaYaBa
Ha CPP 80 cm H20, u najpe mocTaje HUKH y3 CTaTUCTHYKY 3HAYQJHOCT MPH CYNpadU3nOIOIIKOM
CPP 120 cm H20. Tabena 6poj 15 u rpadukon 6poj 3 A.
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I'paguxon 6poj 3: Edextu nepdysuje 30deHONpUIOM Ha KapIuOIUHAMCKE TTapamMeTpe
y U30JI0BAHOM CpIly IalloBa.

Ta6ena 6poj 15: Edextu 30deHonpuiaa va dp/dt max (mm Hg/s) y uzonoBanom cpiy
namosa. (p — 3Ha4ajHOCT, H.C. — HECUTHU(DUKAHTHO).

I'pyna
IMocmaTpanu cPP 3HauajHocT
(cm H20) 3odenonpua 1.5
napaMerap KonTpoua uM
40 1928.46+269.09 1981.48+276.31 H.C
60 2098.86+293.87 2325.25+269.95 H.C
80 2338.55+324.88 2381.48+364.61 H.C
dp/dt max 100 2473 35+358 44 2372.25+337.98 H.C.
>&ESD 120 2643.01+403.89 2409.83+467.00* p<0.05

3a pa3nMKy OJf KOHTPOJHUX >KUBOTHHA H30JI0BaHA CpIa MjadeTHYHUX TMaroBa HE
npukasyjy nouetno nosehame dp/dt max Beh ce ox crapra yodaBa cMameme OBOT Iapamerpa y3
JIocTH3ame cTatucTiake 3Havajaoct mpu CPP 120 cm H20. Tabena 16 u rpadukon 4 A.

Tadena 6poj 16: Edextu 30dpenonpmna na dp/dt max (mm Hg/s) y uzomnoBanom cpiy
MamoBa ca CTPENTO30TOIMHOM HWHIYKOBAaHUM nujaberecoM. (p — 3HAYajHOCT, H.C. —
HECUTHU(HUKAHTHO).
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I'pyna
IHocmaTpanu cPP 3HauajHoOCT
cm H20
napamerap ( 20) Nujaberec 30(1)em;ll}‘[}n.11 1.5
40 1421.06+199.86 1452.06+218.02 H.C
60 1660.26+151.38 1604.40£187.30 H.C
dp/dt max 80 1725.48+116.05 1651.55+191.82 H.o
SESD 100 1839.98+128.66 1673.02+256.11 H.C.
120 2005.45+139.06 1777.16+£256.44* p<0.05
% KopoHapHu nepdysnoHu nputucak (cm H20)
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I'pajuxon 6poj 4: Edextn nepdysuje 30¢eHONPHUIOM Ha KapIuOIUHAMCKE TTapamMeTpe
y U30JI0BaHOM CpIIy MAIloBa ca CTPENTO30TOLNHOM HHAYKOBAaHUM JHja0ETECOM.

ITpu mepewmy edexara nepdysuje 3odpeHonpuaom Ha dp/dt min y KOHTpONHO] rpymnu
noyeTHU edekar je moBehamwe Op3uHE CMamUBaka MPUTUCKA Y JI€BOj KOMOpH Ha HUXXUM CPP y3
craructnuky 3HauajHocT mpu CPP 40 u 60 cm H>O. Hakon Tora edekar ce ryou na 6u pe3ynrat
610 craTcTUUKK 3HaYajHO Mawu Ha CPP 120 cm H20. TaGena 6poj 17 u rpadukon 6poj 3 b.

Taodena 6poj 17: Edexru 30denonpuna wa dp/dt min (mm Hg/s) y uzomoBanoM cpity
narosa. (p — 3Ha4ajHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
CPP .
IHocmaTpanu (cm H-0) Sopenonpna 1.5 3HauajHOCT
napamMerap Konrtpoaa uM

40 -1199.38+154.17 -1329.61+143.68* p<0.05
60 -1312.55+200.68 -1488.51+175.19* p<0.05

dp/dt min 80 -1502.18+202.1 -1525.75+273.93 H.C

_ 100 -1591.36+339.44 -1463.15+254.94 H.C
>&SD 120 -1716.63+378.94 -1463.02+320.31* p<0.05
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VY nujabernynoj rpynu edekar Ha yopsame dp/dt min je oapxan nmpu CPP 40 cm H20
amy ce Opyke Mema Ka CMambCby OBOT IapaMeTpa M I0CTaje CTATUCTUYKH 3HAYajHO Mamd IpH
CPP 100 u 120 cm H2O. Ta6emna 6poj 18 u rpadukon 6poj 4b.

Ta6ena 6poj 18: Edexru 30dpenonpuna na dp/dt min (mm Hg/s) y u3omoBaHoMm cpity

mamoBa ca CTPENTO30TOIIMHOM WHAYKOBaHUM pAujaberecom. (p — 3HAYajHOCT, H.C. —
HECUTHU(HUKAHTHO).
I'pyna
IMocmaTpanu CPP 3HayajHOCT
(cm H20) . 3openonpua 1.5
napaMerap JMujaderec uM
40 -885.75+142.50 -953.88+120.46* p<0.05
60 -1158.51+158.50 -1069.08+167.02 H.C
dp/dt min 80 -1201.36+£125.31 -1062.15+144.54 H.C
L 100 -1304.96+158.38 -1071.48+140.16* p<0.05
>+3D 120 -1342.70+£208.28 -1137.45+£173.97* p<0.05

Pesynratu 3a SLVP y kouTpomnoj rpymu mpare edekre Ha
BpeAHOCTH Ha HIKUM CPP He OCTHXKE CTaTUCTUYKY 3HAYajHOCT JI0K je cMameme npu CPP 100

u 120 cm H20 crartuctuuku 3Ha4ajuo. Tabema 6poj 19 u rpaduxon 6poj 3 B.

dp/dt max, mopact

Ta6ena 6poj 19: Ebextu 30heHonpuia va SLVP (mm Hg) y u3omoBaHoOM cpity maroBa.
(p — 3HAUYAjJHOCT, H.C. — HECUTHU()UKAHTHO).

I'pyna
CPP .
IHocmaTpanu (cm H-0) oqenonpua 1.5 3HavajHOCT
napamMerap KonTpona uM )
40 53.06+8.63 56.98+8.49 H.C.
60 60.33+11.25 66.05+15.09 H.C.
_SLVP 80 65.06+15.80 61.86+15.24 H.C.
x+SD 100 67.88+16.21 60.73+15.17* P<0.05
120 71.46+17.73 60.01+17.04* P<0.05

VY rpynu ca aumjaberecom mnepdysuja 30(pEHONPUIOM JOBOJIU JIO CMamema OBOT
napameTpa, KpuBe c€ Ha MCTH HAYWH Memajy ca mpoMeHoM CPP a pasznvka Ha TMojeJuHAYHUM
NPUTUCIIMMA HHj€ CTATUCTHYKU 3Ha4ajHa. rpadukoH 0poj 4 B.

JljacToHU MPUTHUCAK Y JIEBO] KOMOPH KOJI KOHTPOJIHE TpyIle HHje C€ MEHA0 HAKOH
nepdysuje 3openonpuniom Ha CPP 40-80 cm H:0. Hakon Tora mocraje HukH anu 0e3
cTaTucTUYKe 3Ha4dajHOoCTH. ['padukon Opoj 3 I'. V mujabernunoj rpynu DLVP mapanenHo pacte
npu noBehawy CPP ca u 6e3 nmpumene 3odenonpuna. Huxe cy BpenHoOCTH HakoH mepdysuje
3o¢eHonpuiioM cem ipu CPP 120 cm H20. IIpu oBuM MepemrMa HHje JOCTUTHYTA CTaTUCTHYKA

3HavajHocT. I'paduxon Opoj 4 I
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Pa3Bojun mpurHcak y jeBoj komopu LVdevP ce mobumja xao pasmmka SLVP u DLVP.
Pesynrtatu npate Buheno 3a SLVP. Ilopact BpemHOCTH y KOHTPOJIHOj Tpynu Ha HUKUM CPP He
JOCTHKE CTaTUCTUUYKY 3HAYaJHOCT JOK je cMameme nmpu CPP 100 u 120 cm H2O craructuuku
3HauyajHo. Tabena 6poj 20 u rpadukon 6poj 3 .

Tademna 6poj 20: Epexru 30dpenonpuia va LVdevP (mmHQ) y uzonoBanowm cpity mnamosa.

(p — 3Ha4ajHOCT, H.C. — HECUTHU(PHUKAHTHO).

I'pyna
IHocmaTpanu cPP 3HauajHoOCT
(cm H20) 3odenonpua 1.5
napamerap KonTpoaa uM
40 50.28+8.85 54.18+8.90 H.C.
60 57.60+11.12 63.15+15.32 H.C.
80 62.13+15.55 58.90+15.11 H.C.
%‘é‘;‘)’P 100 64.78+16.40 57.80+15.13* p<0.05
120 68.21+17.76 57.00+16.94* p<0.05

Hakon roroBo uaeHtnunux BpeaHoctu LVdevP y rpymu ca aujaberecom mpu CPP 40
cm H.O, mapamerap mapaneinHo pacre ca mopactom CPP, HEmTO je HWKU HAaKOH mepdysuje
30(heHonpusoM anu 0e3 cTaTuCTUYKe 3HayajHoCTH. ['padukon 6poj 4 b.

Cpuana (QpekBeHIla Y KOHTPOJHOj I'pyNU HAKoH nepdysuje 30(eHONPUIOM MOCTYIHO
onana. [Ipu mopacty CPP mpomena cpuane (pekBeHIle 0/IBHja C€ HAa UCTH HA4YMH MPE U HAKOH
npuMeHe 3odenonpuna. Hajseha je pasnmuka mpu CPP 100 cm H2O amu 6e3 mocTturHyte
3HayajHOCTHU pasznuke. ['padukon 6poj 3 D.

N y rpynu ca nujaberecom cpuaHa (peKkBeHIa Ha UCTU HAYMH OMajia HaKoH nepdysuje
3o¢eHnonpuioM 6e3 1ocTU3ama CTaTUCTHUKE 3HaYajHOCTH. I'padukon 6poj 4 D

KopoHapHu mnpoTok KOJI KOHTPOJHMX >KMBOTHIA je moBehaH HakoH mnepdysuje
3oenonpuiom Ha CPP 40 cm H2O na 6u HakoH Tora criopHje pacrao ca mopacrom CPP mTo je
JIOBEJIO /0 CTaTUCTUYKU 3HauajHO Hke BpenHoctd mpu CPP 120 cm H2O. TaGena 21 wu
rpaduxon 3 E.

Y rpymu ca mujaberecom 3odeHonpmt Hema edekatr Ha CF ma Hajumwkem CPP na Ou
3atuM npu nopacty CPP 610 craTUCTHYKH 3HadajHo HKH Ha CPP 60-120 cm H20. Tabena 22
u rpadukoH 4 E.

Tadena 6poj 21: Edexru 30denonpuna va CF (ml/min) y u3onoBanom cpiy namosa. (p —
3HAYajHOCT, H.C. — HECUTHU(DUKAHTHO).

CPP
(cm H20) 52

I'pyna

3HavajHocT
IHocmaTpanu




Kontpoa 30(])em;ll;‘[}m1 1.5
40 5.96:0.61 6.66+1.13* p<0.05
60 8.43+1.28 8.33+0.81 e,
80 8.90+1.31 8.93+1.00 o
_CF 100 10.2621.39 9.50+1.28 H.C.
>&SD 120 11.50+1.34 10.10+1.31% p<0.05

Ta6ena 6poj 22: Edexru 30dpenonpuna va CF (ml/min) y nuzonosanom cpiry namosa ca
CTPENTO30TOLMHOM MHYKOBaHUM J1jabeTecoM. (p — 3HAa4ajHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
IHocmaTpanu CcPP 3HavajHOCT
(cm H20) . 3openonpua 1.5
nmapamMerap Mujaderec uM
40 4.26+0.70 4.53+0.76 H.C
60 6.30+1.04 5.33+1.12* p<0.05
80 6.83+1.29 5.66+1.24* p<0.05
_CF 100 7.13+£1.12 5.96+1.18* p<0.05
>&SD 120 8.13+1.18 6.40+1.11* p<0.05

Ta6ena 6poj 23: Epexru 30penonpuna va RPP (mmHg*bmp/1000) y uzonosanom cpiry
naroBa. (p — 3Ha4ajHOCT, H.C. — HECUTHU(HKAHTHO).

I'pyna
IHocmaTpanu cPP 3HavajHOCT
(cm H20) 3odenonpua 1.5
napamerap KonTpoua uM
40 12.07+2.47 15.69+3.84* p<0.05
60 14.92+3.16 15.52+3.58 H.C
80 16.73+4.40 14.74+4.08* p<0.05
__RPP 100 17.76+4.60 13.98+3.48* p<0.05
>+SD 120 18.83+5.01 14.28+3.94* p<0.05

RPP (enr. rate pressure product) je mapamerap Hampes3ama 3ujaa JieBe komope. Hakon
npuMeHe 30(eHonpuia aona3u 1o nosehama oBor mapamerpay KoHTposiHoj rpynu Ha CPP 40
cm H20. Hakon Tora mapamerap noctaje 3HauajHo Hmwku ox CPP 80 -120 cm H20. Tabena 23 u
rpa¢ukoHn 3 XK.
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VY rpynu ca nujaberecom RPP je roToBO MHJIEHTHYAH HAKOH nepdy3uje 30(peHONMPUIOM
npu CPP 40 cm H;O na 6um 3atum ca moBehamem CPP mocTaja0 CBe HWXKH y OJIHOCY Ha
BpPEIHOCTH TIpe nepdy3uje ca CTaTUCTHYKU 3HadajHOM pasiaukoM Ha CPP 100 u 120 cm H20.
Tabena 6poj 24 u rpadukon 6poj 4 K.

Ta6ena 6poj 24: Edextu 30denonpuna na RPP (mmHg*bmp/1000) y uzonoBanoM cpity

[aloBa ca CTPENTO30TOLMHOM HWHAYKOBaHMM aujaberecoM. (p — 3HA4ajHOCT, H.C. —
HECUTHU(HUKAHTHO).
I'pyna
IHocmaTpanu cPP 3HauajHOCT
(cm H20) . 3openonpua 1.5
napamMerap Mujaderec uM
40 10.51+1.45 10.26+1.75 H.C.
60 13.12+1.29 11.07+1.43 H.C
RPP 80 13.66+2.43 11.12+2.06 H.C.
S&ESD 100 14.86+1.47 11.63+1.78* p<0.05
120 15.18+1.95 12.15+1.98* p<0.05

Cymnepoken anjoH pagukan (2 je 3HauajHO HIDKM HaKoH nepdysuje ca 3odpeHonpuiom
npu CPP 40, 60, 80 u 120 cm H20 (p<0.05). Ha CPP 100 cm H20 je Huwxu anu 6€3 3Ha4ajHOCTH.
Tabena 6poj 25 u rpadukon 6poj 5 A.

Ta6ena 6poj 25: Edextu 3odenonpuna wa Oz (nmol/min/gwt) y usonoBaHoM cpiry
naroBa. (p — 3Ha4ajHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
IHocmaTpanu cPP 3HavajHOCT
(cm H20) 3odenonpua 1.5
napamerap KonTpoua uM
40 40.49+24.41 32.74+19.47* p<0.05
60 47.72+28.62 30.75+22.58* p<0.05
027 80 49.78+19.87 35.50+15.46* p<0.05
>&SD 100 49.83+22.50 45.07+21.20 H.C
120 39.78+20.12 26.59+10.92* p<0.05

[Tpumena 30¢eHonpuia qosena je 10 nopacra Oz Kox aujabeTHUHUX KUBOTHHa Ha CPP
40-80 cm H20 y3 cratuctnuky 3HagajHocT Ha 40 u 80 cm H20. Ca mpyre ctpane npu CPP 120
cm H20 02" je 3HauajHO HWXHU HakoH nepdysuje 3openonpunom.Tabena 6poj 26 u rpadukon
0poj 6 A.
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Ta6ena 6poj 26: Edextu 3o0deHonpuna va O (nmol/min/gwt) y uzonoBaHoMm cpiy

mamoBa ca CTPENTO30TOIIMHOM WHAYKOBaHUM pAujaberecom. (p — 3HAYajHOCT, H.C. —
HECUTHHU(HKAHTHO).
I'pyna
ITocmaTpanu CPP 3HavajHoct
p (cm H20) . 3openonpua 1.5 L
napamerap JAujaderec
umM
40 13.16+10.75 22.74+12.86* p<0.05
60 20.84+8.72 24.44+16.03 H.C
80 18.04+9.98 35.27+15.99* p<0.05
% 100 22.09+11.00 23.26+12.08 H.C
+
>&SD 120 33.23+18.83 14.41+13.04* p<0.05
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I'paduxon 6poj 5: Edextu nepdysuje 30eHONPUIOM Ha MapaMeTpe OKCHAAIMOHOT
CTpeca y U30JI0BaHOM CpILy MaIoBa.
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I'padpuxon 6poj 6: Edextun nepdysuje 30heHONPUIOM HA MapaMeTpe OKCHUIAIHOHOT
cTpeca y U30JI0BAaHOM CpITy MaIoBa ca CTPENTO30TOIMHOM HHIIYKOBaHUM JTHjabeTecoM

[Tapamerap oxcumanmoHor crpeca H202 ce HUje CTaTUCTHYKK 3HAYajHO MEHA0 HAKOH
nepdysuje 3odpenonpunom. Ilopact napamerpa ca nosehawem CPP youaBa ce Ha MUCTU HauuH
KOJ[ cplia KOHTPOJIHUX M Uja0eTUYHUX KUBOTHHA. Y 00a cilydyaja BPEIHOCTH CY HEILTO HHUXKE
HakoH mnepdysuje 3odpeHonpuiom npu CPP 60-100 cm H20. Kox KOHTpOJHUX >KUBOTHH-A
mapamMeTap je HemTo BUIIM HakoH mpuMmene 3odeHonpuna npu CPP 40 cm HO a xop
mrjabetnunux Ha CPP 120 cm H20. I'paduxonu 6poj 5 bu 6 b.

A30T OKcuJ je MOJIEKYN O]l M3Yy3€THOI 3Hauaja 3a KapJUOBaCKyJIapHy XOoMmeocTaszy. Y
HaIlleM eKCIIEPUMEHTY NMpUMeHa 30(eHONprIa KOl 3ApaBUX )KUBOTHIbA HUjE JIOBENA 1O N3MEHE
BpenHoctu NO. I'padukon 6poj 5 B

3a pa3nuKy o] KOHTPOJIHE IpyIie KO IujabeTHYHNX )KUBOTHHHA JIONUIO je 0 PeayKIHje
NO nHakoH mpuMeHe 30¢eHOonmpHia ca craTUCTHIKoM 3HadajHocT Ha CPP 60-100 cm H20.
TaGena 6poj 39 u rpadukon 6poj 6 B.

Tadena opoj 27: Edexru 3openonpuna va NO nmol/min/gwt) y u3omnoBanoM cpiry

mamoBa ca CTPENTO30TOLMHOM HWHAYKOBAaHMM jaujaberecoM. (p — 3Ha4YajHOCT, H.C. —
HECUTHU(HUKAHTHO).
CPP I'pyna .
Py 3HavajHocT
IMocmatpanu | (cm H0)

ob



. 3odenonpua 1.5
lujaderec ¢ ”]‘I}
40 55.16+11.13 56.20+15.14 H.C.
60 86.48+24.78 74.55+23.04* p<0.05
80 87.09+22.38 75.87+20.33* p<0.05
__NO 100 90.12+23.31 76.21+19.12* p<0.05
>&3D 120 85.16+11.13 83.15+26.81 H.C.

TBARS (enr. Thiobarbituric reactive substances) je mapamerap JunuIHE IEPOKCHIALIM]E.
OBaj mapameTap pacrte HaKOH IpHUMEHe 30(eHONpUiIa y KOHTPOIHO) IPYNU Y3 CTaTUCTUUYKY
3rauyajHoct Ha CPP 60-100 cm H20. Tabena 6poj 28, rpadukon 6poj 5 I

Ta6ena 6poj 28: Edextu 30dhenonpuna na TBARS (umol/min/gwt) y uzomoBanom cpiry
naroBa. (p — 3Ha4ajHOCT, H.C. — HECUTHU(HKAHTHO).

I'pyna
IMocmaTpanu CPP 3HavajHoOCT
(cm H20) 3openonpua 1.5
napamerap Kounrtpoaa uM
40 16.54+3.46 19.71+3.30 H.C
60 21.08+5.24 25.26+4.38* p<0.05
80 23.83+5.97 29.72+4.72* p<0.05
EARS 100 26.07+6.85 29.78+4.82* p<0.05
>&SD 120 30.46+8.07 29.57+5.56 H.C

Hujaberec je moBeo a0 3Ha4ajHOT mopacta TBARS y ofHOCY Ha 37paBe )KHUBOTHEE KAKO
je nperxonHo Beh nmpukazaHo. Y 0B0j IpyIH 3a PaJUKy 0]l KOHTPOJIHE nepdys3uja 30(eHOnpuiIoMm
noBoau 10 Cmamema HuBoa TBARS npu CPP 60-100 cm HO, 6e3 cratuctuyke 3Ha4ajHOCTH.
Ha CPP 40 u 120 cm H20 nuje 6uno yrunaja Ha HuBo TBARS. I'paduxon 6poj 6 I

4.3. EOEKTHU BAJICAPTAHA HA KAPIUOANHAMCKE ITAPAMETPE "
OKCHJAIIMOHHU CTPEC Y U30JIOBAHOM CPIY ITAIIOBA CA
CTPEIITO30TOHUUHOM UHAYKOBAHUM JUJABETECOM

[Mepdy3uja BancapTaHOM y KOHTPOJHO]j TPYIH JOBeNa je 10 CHWkaBama dp/dt max y3
CTaTUCTHUKY 3HauajHocT pasnuke npu CPP 80 u 120 cm H20. Pesyntatu ce Ha UCTH HAYMH
Memajy rpu nopacty CPP. Tabena 6poj 29 u rpadukon 0poj 7 A.
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Ta6ena 6poj 29: Edexru Baicaprana na dp/dt max (mm Hg/s) y uzomnoBaHoMm cpiy
naroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU(DUKAHTHO).

I'pyna
CPP .
IHocmaTpanu (cm H-0) 3HayajHOCT
napamMerap Kounrtpoua Baacapran 1 uM
40 1859.11+223.85 1758.55+251.44 H.C.
60 2246.66+222.05 2143.63+207.58 H.C
80 2526.81+231.26 2272.66+248.99* p<0.05
At ma 100 2669.40+268.89 2450.01%327.28 o
120 2844.20+314.91 2579.96+220.77* p<0.05

Kon nujabernynux xuBoTHIa mpoMeHa dp/dt max umsocraje xox Behune CPP, mopact
napamerpa npu BummM CPP je He u3MemeH. Mmak youaBa ce CTaTHCTUYKH 3HAYajHO Marba
Bpeanoct nmpu CPP 100 cm H2O. Tabena 6poj 30 u rpadukon 6poj 8 A.
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I'pacdukon O6poj 7: EdexTn BasicapTaHa Ha KapJAHOAMHAMCKE IMapaMeTpe Y H30JI0BAaHOM
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Tadena 6poj 30: Edexru Bamcaprana ua dp/dt max (mm Hg/s) y usonoBanom cpiy

MamoBa ca CTPENTO30TOIMHOM HWHIYKOBAaHUM nujaberecoM. (p — 3HAYajHOCT, H.C. —
HECUTHU(HKAHTHO).
I'pyna
CPP .
IMocmaTpanu (cm H:0) : 3HauajHocT
napamMerap Mujaderec Baacapran 1 uM
40 1856.20+406.73 1932.70+£299.42 H.C.
60 2118.71+479.21 2123.05%+326.37 H.C
80 2216.98+438.23 2256.63+338.62 H.C.
dp/dt max 100 2604.70+425.93 2345.71+392.40* p<0.05
>&SD 120 2734.41+384.53 2623.03+460.02 H.C.

IMepdysuja Bamcapranom peaykyje dp/dt min y KOHTpOJIHO] Tpynmu y3 CTaTUCTHUKY
3HavajcHoct npu CPP 80-120 cm H20. Hakon mnepdysuje Bancapranom uzocraje mopact
rapamerpa MpeTxoaHo 3adenexeH nmpu nopacty CPP. Tabena 31 u rpadukon 6poj 7 b.
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Ta6ena 6poj 31: Edextu Bascaprana na dp/dt min (mm Hg/s) y u3onoBaHoM cpiy

maroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU()UKAHTHO).

CPP Tpyna .
IHocmaTpanu (cm H-0) 3nauajHocrt
napamMerap KourtpoJa Bajacapran 1 uM
40 -1119.91+142.99 -1081.68+223.79 H.C.
60 -1469.16+236.09 -1328.93+121.73 H.C.
80 -1723.61+274.74 -1406.18+357.56* p<0.05
dp/dt min 100 -1825.21+305.89 -1436.13+382.79* p<0.05
>SD 120 -1907.53+302.26 -1540.45+303.77* p<0.05

Ha uctu HaumH, K20 M y KOHTPOJIHOj TPYMH, KOJA AUja0eTUYHUX KUBOTHUIA nepdys3uja
Basicapranom camxkasa Bpeasoct dp/dt min, a cratuctuuku 3nadajuno va CPP 80-120 cm H0.

Tabena 6poj 32 u rpadukon 6poj 8 b.
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I'padukon O0poj 8: EdexTn BasicapraHa Ha KapJAHOAMHAMCKE IMapaMeTpe Y H30JIOBAHOM
CpIly maroBa ca CTPenTO30TOIMHOM UHIYKOBaHUM JIHjabeTecoM.

Ta6ena 6poj 32: Edextn Bascaprana na dp/dt min (mm Hg/s) y u3onoBaHoM cpiy

faoBa ca CTPENTO30TOLIMHOM HWHAYKOBaHMM aujaberecoM. (p — 3HaA4ajHOCT, H.C. —
HECUTHU(HUKAHTHO).
CPP T'pyna .
IMocmaTpanu (cm H:0) : 3HauajHoCT
napaMerap Jujaderec Baacapran 1 uM
40 -1361.85+250.95 -1267.93+124.60 H.C.
60 -1621.20+318.91 -1431.75+117.75 H.C.
80 -1707.33+229.33 -1417.22+133.66* p<0.05
dp/dt min 100 -1880.05+258.23 -1524.93+183.39* p<0.05
>&SD 120 -2036+239.91 -1743.36+75.76* p<0.05

SLVP je cHmxken HakoH nepdysuje ca Bamcapranom Ha cBuM CPP a CTaTHCTHYKA
3HavajHoCT je youeHa mpu CPP 100 u 120 cm H20. Tabena 6poj 33 u rpaduxon 6poj 7 B.

Ta6ena opoj 33: Epextn Bancaprana na SLVP (mMmHQ) y uzonoBarom cpity marosa (p —
3HA4YajHOCT, H.C. — HECUTHU()HUKAHTHO).
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I'pyna
CPP .
IMocmaTpanu (cm H-0) 3nauajHocrt
napaMerap KonTpoaa Baacapran 1 uM
40 50.00%6.72 49.85+6.85 H.C.
60 60.58+7.77 56.48+7.42 H.C.
80 67.11+8.69 60.53+12.08 H.C.
ﬂ-VP 100 72.86+9.42 65.30+11.91* p<0.05
>tSD 120 76.15+11.55 68.81+13.87* p<0.05

Kox nujabernuynux skuBoTHEA edekar BancaptaHa Ha peaykuujy SLVP je jomr
n3paxkeHuju. CBe BpeIHOCTH HAKOH Nepdy3uje Ccy cTaTUCTUUKK 3Ha4yajHo Hike a npu CPP 100
cm H20 pasnuka je Bucoko 3HauajHa p< 0.01. TaGema 6poj 34 u rpadukon 6poj 8 B.

Ta6ena 6poj 34: Epexru Basicaprana Ha SLVP (mm HQ) y u3omoBaHoM cpily maimoBa ca

CTPENTO30TOIMHOM HHIYKOBaHUM JIUjabeTecoM. (p — 3HAYajHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
IMocmaTpanu (Cn?PHPO) 3HauajHoCcT
napamMerap 2 Aujaderec Baacapran 1 uM
40 58.45+6.33 53.25+3.19* p<0.05
60 72.80+6.82 62.06+6.27* p<0.05
80 74.51+5.51 62.36+£5.91* p<0.05
_SLvP 100 79.25+7.15 64.68+6.90** p<0.01
>+SD 120 83.86+6.30 72.80+£3.00* p<0.05

VY xonTponHoj rpynmu DLVP je Bumm HakoH mpumene BaicaptaHa ceM npu CPP 40 cm
H20. Cratuctnuka 3Ha4ajHOCT pasznuke youeHa je npu CPP 60, 100 u 120 cm H20. Tabena 6poj
35 u rpadukon 6poj 7 T

VY rpynu nujabeTMuHUX KMBOTHHA Takohe ce youaBa mopact DLVP nakon mepdysuje
BasicapraHoM. OBa pa3nuKa je Mame M3paXKeHa HEro KoJ| KOHTPOJHE TIpyle, CTaTUCTHYKA
3Ha4ajHOCT ce moctmke jeauno mpu CPP 40 cm H2O nacynpoT Bul)eHOM y KOHTPOJIHOj TPYIIH.
TaGena 6poj 36 u rpadukon 6poj 8 I'.

Ta6ena opoj 35: Edextu Bancaprana na DLVP (mmHQ) y uzomnoanom cpiry marmosa (p —
3HA4YajHOCT, H.C. — HECUTHU()HKAHTHO).
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I'pyna
IHocmaTpanu (chC]:IID—IPO) 3HauajHoOCT
napamerap 2 KonTpoaa Baacapran 1 uM
40 1.48+0.35 1.45+0.58 H.C.
60 1.20+0.68 1.63+0.51* p<0.05
80 1.46+0.61 1.78+0.54 H.C.
_DLVP 100 1.56+0.46 2.10+0.45* p<0.05
>&3D 120 1.83+0.56 2.38+0.66* p<0.05

Taodena 6poj 36: Epexru Basnicaprana va DLVP (mm Hg) y uzonoBanom cpity maioBa ca

CTPENTO30TOIMHOM MHYKOBaHUM JijabeTecoM. (p — 3HAYajHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
CPP .
IHocmaTpanu (cm H-0) 3HavajHOCT
napamerap Nujaberec Banacapran 1 uM
40 0.90+0.40 1.25+0.52* p<0.05
60 1.05+0.60 1.20+0.58 H.C.
80 1.26+0.52 1.38+0.47 H.C.
_DLVP 100 1.23+0.45 1.40+0.59 H.C.
>&5D 120 1.56+0.54 1.60+0.55 H.C.

LVdevP je cHikeH HaKOH MpHMEHE BaJicapTaHa y KOHTPOJHO] TPYIH U OBO je
Hajuzpaxkenuje Ha BummM CPP 100 u 120 cm H20 rae ce octBapyje CTaTUCTHYKM 3HA4ajHa
paznuka. Tabema 6poj 37 u rpadukon 6poj 7 /.

Ta6ena 6poj 37: Edextu Basncaprana Ha LVdevP (mm Hg) y u3onoBaHoMm cpily marosa

(p — 3HAuajHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
IHocmaTpanu CPP 3HavajHoOCT
napamerap (em Hz0)
KonTpoJaa Bagacapran 1 uM
40 48.51+6.49 48.40+6.67 H.C.
60 59.38+7.94 54.85+7.53 H.C.
80 65.65+8.56 58.75+12.04 H.C.
LVdevP 100 71.30+10.11 63.20+13.64* p<0.05
>tSD 120 74.31+11.57 66.43+13.35* p<0.05
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VY rpynu auMjabeTHYHHMX >KHBOTHE,A CMameme BpeaHoctn LVdevP je uspaxkenuje a
CTaTUCTHYKA 3HAYAjHOCT je MPUCYTHA MPHU CBUM MPUTUCIMMA Y3 BHUCOKO 3HA4YajHYy Ppa3IHKy
p<0.001 ma CPP 100 cm H2O. Tabemna 6poj 38 u rpadukon 6poj 8 .

Ta6ena 6poj 38: Edexrn Bancaprana na LVdevP (mm HQ) y uzonoBanom cpily mamoBa
ca CTPENTO30TOIMHOM UHIYKOBaHUM JijabeTecoM. (p — 3Ha4ajHOCT, H.C. — HECUTHU(HUKAHTHO).

I'pyna
CPP .
HocmaTpanu (cm H-0) 3HayajHocT
napamMerap Nujaberec Baacapran 1 uM
40 57.55%+4.16 52.00£3.45* p<0.05
60 71.75%4.42 60.86+6.55* p<0.05
2030, .9816.21* <0.
LVdeyP 80 73 25+5 32 60 98+ 6 2];* p<0.05
S&ESD 100 78.01+6.20 63.28+7.42 p<0.01
120 82.30+6.33 71.20+3.32* p<0.05

VYTuuaj nepdysuje BasicapraHoM Ha HR y KOHTposHOj rpynu Huje u3paxkeH. Bpennoctu
cy HecurHu¢pukanTHo Hmke Ha cBuM CPP u3y3eB Ha CPP 100 cm H20 rae ce youaBa 3HauajHa

paznuka. Tabemna 6poj 39 u rpadukon 6poj 7 b.

Taodena 6poj 39: Edexru Baicaprana va HR (bpm) y m3omoBanom cpiy mnarmoBa (p —

3HAYajHOCT, H.C. — HECUTHHU()UKAHTHO).

I'pyna
CPP .
IHocmaTpanu (cm H-0) 3HavajHOCT
napaMerap Konrtpoaa Bauacapran 1 uM
40 257.33+£20.22 250.85+31.22 H.C.
60 284.41+28.58 276.81+34.38 H.C.
80 289.35+25.46 271.18+26.33 H.C.
__HR 100 292.18+21.54 261.10+£19.63* p<0.05
>+SD 120 288.68+22.95 274.38+ 26.00 H.C.

[TonyT edekra y KOHTPOIHO] TPYNU BajcapTaH yTUYe cMamyjyhu cpuaHy (QpeKkBeHILY
mro je youssuBo npu ceuMm CPP, u3paxenuje oq CPP 80 cm H20, Huje cTaTuCTHYKA 3HaYajHA
pasznuka uzyseB npu CPP 80 cm H20. Tabena 6poj 40 u rpadukon 6poj 8 b.

Koponapau nporok — CF y koHTposHO] Tpymm pacte ca moBehamem CPP. Hakon
nepdysuje Bancapranom Ha CPP 40 cm H2O nuckpetHo je moBehan ga 6u ce motom oBaj edexat
n3ryono a BpenHoctu CF HakoH mepdysmje mouene ma ce cHWkKaBajy. CTaTUCTYKH 3HAYAjHO
Hwxu CF youen je npu CPP 100 cm H20. Tabena 6poj 41 u rpaduxon 6poj 7 E.
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Tadema 6poj 40: Edextu Bancaprana ma HR (bpm) y m3omoBanom cpuy marosa
CTPENTO30TOL[MHOM MHIYKOBAaHHM JHjabeTecoM. (p — 3HAYajHOCT, H.C. — HECUTHHU(PHUKAHTHO).

ca

CPP Tpyna .
MMocmaTpanu (cm H:0) : 3HavajHoCT
napamerap JAujaderec Baacapran 1 uM
40 248.60+10.82 247.13+18.07 H.C.
60 281.81+9.98 267.10+24.00 H.C.
80 283.50+10.10 258.83+20.39* p<0.05
__HR 100 283.10+18.69 262.01+23.38 H.C.
>*SD 120 290.51+18.82 268.80+21.15 H.C.

Ta6ena o6poj 41: Edextu Bancaprana Ha CF (ml/min) y uzonoBanom cpiry mnamosa (p —
3HAYajHOCT, H.C. — HECUTHU(DUKAHTHO).

I'pyna
IHocmaTpanu (crr(I:PHPO) 3HavajHOCT
napaMerap 2 Kounrtpoua Baacapran 1 uM
40 5.00+0.98 5.46+1.38 H.C.
60 7.1+0.89 6.83+1.06 H.C.
80 7.86+0.83 7.43+1.36 H.C.
_CF 100 9.00+0.99 8.10+1.43* p<0.05
>&3D 120 10.00+1.31 9.30+1.72 H.C.

Y nmjabetnunoj rpynu mepdysmja BascapraHoM He goBoau jgo npomeHe CF Hu Ha
jeanom ox CPP. I'padukon 6poj 8 E.

Hanpe3zame 3ua 1eBe koMope mocMarpaHo npeko napamerpa RPP 3HauajHO je cMameHo
TOKOM nepdy3uje BajJicapTaHOM. BpeaHocT oBor mapameTpa HMXKA je Y KOHTPOJIHOj TPYNU Ha
ceuM CPP uzyszeB 40 cm H20 nok ce craTucTHyka 3HauajHOCT paznuke aoctuxke npu CPP 80-

120 cm H»0. Tabena 6poj 42 u rpadukon 6poj 7 K.

Hakon nepdy3uje n3onoBaHux cpia A1jabeTHUYHUX )KUBOTHH-A BaJICAPTAHOM IPOMEHE CY
UCIOJbEHE Yy MCTOM IIpaBIly M jOLI Cy M3pa)KCHHjE€ HEro y KOHTPOJIHOj rpynu. CTaTUCTHYKa
3Ha4ajHOCT je youeHna mpu cBuM CPP cem CPP 120 cm H2O y3 BHCOKO 3HauajHy pas3iiuKy Ha

CPP 80 cm H20. Tabena 6poj 43 u rpadukon 6poj 8 XK.

Ta6ena opoj 42: Epextu Bancaprana vHa RPP (mmHg*bmp/1000) y u3zosioBaHoM cpity

naroBa (p — 3Ha4ajHOCT, H.C. — HECHTHU()UKAHTHO).
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I'pyna
CPP .
IHocmaTpanu (cm H-0) 3HayajHOCT
nmapamMerap Kounrtpoua Baacapran 1 uM
40 12.47+1.83 12.50+1.74 H.C.
60 16.85+2.54 15.06+1.79 H.C.
80 18.91+2.27 15.85+3.16* p<0.05
__RPP 100 20.71+2.13 16.51+3.98* p<0.05
>SD 120 21.28+2.29 18.11+3.76* p<0.05
Ta6ena opoj 43: Edextu Bancaprana nHa RPP (mmHg*bmp/1000) y u3o10BaHOM cpiy
maroBa Ca CTPENTO30TOLMHOM WHAYKOBaHMM jaujaberecoM. (p — 3HA4YajHOCT, H.C.
HECUTHU(HKAHTHO).
CPP Tpyna .
IHocmaTpanu (cm H:0) 3HavajHOCT
napaMmerap Nujaderec Baacapran 1 uM
40 14.27+1.32 12.81+0.80* p<0.05
60 20.19+1.52 16.22+2.03* p<0.05
80 20.75%1.40 15.74+1.64** p<0.01
__RPP 100 22.13+3.08 16.58+2.57* p<0.05
>#SD 120 22.97+3.92 19.16+2.08 H.C.

Cynepokenp aHjoH pagukan Oz” y KOHTPOJIHO) rpynu pacte npu nosehawmy CPP mpe
nojnaBamwa Bancaprana. HakoH Tora oBaj mapaMerap CTaTUCTHYKM 3HA4yajHO pacTe IpH
caikeHoM CPP 40 cm H20 na 6u Beh ox cieaehe BpenHocTH OMO 3HAYajHO HUXKH, ca
cratuctTuukoM 3HavajHomhy Ha CPP 60-120 cm H20, y3 m3ocranak mopacta BPeIHOCTH IPH
nosehawy CPP. Tabena 6poj 44 u rpadukon 6poj 9 A.

TabGena O0poj 44: Ecdextu Basncaprana Ha O~
naroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
IHocmaTpanu (crr?PHPzO) 3HavajHOCT
napaMmerap Kourtpoaa Baucapran 1 uM
40 10.23+3.53 19.14+3.18* p<0.05
60 20.30+5.75 13.57+4.10* p<0.05
80 26.62+12.60 14.37+3.73* p<0.05
O 100 24.30+9.82 15.19+3.45* p<0.05
>SD 120 29.10+5.16 16.69+2.92* p<0.05
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3a pa3imKy 0/ KOHTPOJIHE TpyIie KOJ AUjadeTUYHHUX KUBOTHbA TIepdy3Hja BaJicapTaHOM
HUje 10Bena A0 3HavyajHe u3MeHe Bpeanoctu Oz uzyses npu CPP 40 cm H20 rae je 3abenexen
CTAaTUCTUYKHU 3Ha4ajaH mopact. Tabdena 6poj 45 u rpaduxon 6poj 10 A.
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I'padukon Opoj 9: edexTu BajcapTaHa HaA MapaMeTpe OKCUAALMOHOr cTpeca Yy

H30JI0BAHOM CpIy ITaloBa.

Tabena Opoj 45: Edextu Bancaprana Ha Oz~

(nmol/min/gwt) y wu3osmoBaHoM cpiry

faoBa ca CTPENTO30TOLMHOM HWHAYKOBaHHMM aMjaberecoM. (p — 3HA4ajHOCT, H.C. —
HECUTHU(PHUKAHTHO).
I'pyna
CPP .
IHocmaTpanu (cm H-0) : 3HavajHOCT
napamerap Nujaberec Bancapran 1 uM
40 13.26+2.91 15.90+3.85* p<0.05
60 18.97+2.69 20.19+3.99 H.C.
80 20.96+6.42 21.14+4.77 H.C.
_ O 100 24.33+4.87 24.36+5.24 H.C.
>&SD 120 28.72+7.65 29.03+6.10 H.C.
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I'papuxon Opoj 10: edektn BancapraHa Ha mapaMeTpe OKCHIAIMOHOT CTpeca Yy
M30JI0BAaHOM CpILy IalloBa ca CTPENTO30TOLNHOM MHAYKOBAaHHM JIja0eTeCOM.

[Tapamerap okcumanmonor crpeca HoOz HakoH niepdy3uje ca BacapTaHOM HE3HAUYAJHO je
nosuied npu CPP 40 cm H20 na 6u npu nasmem nopacty CPP 6uBao HKH. CTaTUCTUYKH
3HauajHa paznuka yodena je mpu CPP 100 cm H2O. Tabena 6poj 46 u rpadukon 6poj 9 b.

Tadena opoj 46: Edextu Bancaprana Ha H2O2 (nmol/min/gwt) y u3onoBanoM cpiry
naroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
IHocmaTpanu (Cr‘rcl:PHZO) 3HavajHOCT
napaMerap Kourtpoaa Bauacapran 1 uM
40 18.03+5.39 19.43+8.57 H.C.
60 25.60+8.05 23.94+6.25 H.C.
80 29.01+10.69 25.66+7.61 H.C.
_H202 100 36.14+13.39 27.35+7.22* p<0.05
>SD 120 31.01+6.29 29.52+10.03 H.C.

Y rpynu aujabeTHMYHMX OKMBOTHHa Tepdy3Hja BajicapTaHOM HHje JoBena J0
KOH3UCTEHTHE MMPOMEHE BPEIHOCTH BOJIOHUK IMEPOKCHU/IA, alli je YOUeHa CTATUCTHYKUA 3HAYajHO
Hwka Bpennoct npu CPP 60 cm H20. [Jlo pasnuke je aoBena HEIMITO BHILA BPETHOCT OBOT
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napametpa npu mepemruma Ha CPP 60 cm H2O 6e3 nonator seka. TaGena 6poj 47 u rpaduxon

6poj 10 b.

Ta6ena opoj 47: Edexrn Bancaprana na H2O2 (nmol/min/gwt) y uzomoBanom cpiy
mamoBa ca CTPENTO30TOIIMHOM WHAYKOBaHUM jAujaberecom. (p — 3HAYajHOCT, H.C. —
HECUTHU(HUKAHTHO).

CPP Ipyna .
IHocmaTpanu (cm H:0) : 3nauajHoct
napaMerap Mujaderec Baacapran 1 uM
40 17.31+£5.45 18.71+4.39 H.C.
60 31.47+10.10 24.99+4.23* p<0.05
80 29.97+6.00 25.90+5.51 H.C.
_H20: 100 27.25+5.69 29.77+4.56 H.C.
>&3D 120 36.31+11.62 35.83+9.17 H.C.

NO ce HHje 3Ha4ajHO MEHAO HAKOH Mepdy3uje BaJICcapTaHOM Y KOHTPOJHO] TPYIIH.
Bpeanoctu Ha uctu HauuH pacty npy nopacty CPP. I'padukon 6poj 9 B.

VY rpynu nujabeTHYHHMX >KUBOTHIbA JI0JaBal-€ BajcapTaHa JOBENO j€ WHHULUjaTHO 0
nmopacta NO y3 cratuctuuky 3Ha4ajaoct Ha CPP 40 u 60 cm H>O. Ha nputrcimma 100 u 120
cm H20 NO je cHmxeH y3 cTaTucTHuKy 3HauajHocT pasnuke Ha CPP 100 cm H20 H20. Tabena
0poj 48 u rpaduxon 6poj 10 B.

Ta6ena opoj 48: Edexru Bancaprana va NO (nmol/min/gwt) y u3oiaoBanoM cpity marosa
ca CTPENTO30TOIMHOM HHIYKOBAaHUM JIHjabeTecoM. (p — 3HAYajHOCT, H.C. — HECUTHU(DUKAHTHO).

I'pyna
IMocmaTpanu (Cn?PHPO) 3HauajHoCT
napaMerap 2 HMujaderec Baacapran 1 uM
40 26.06+18.49 53.22+28.90* p<0.05
60 52.39+30.09 76.04+26.12* p<0.05
80 70.78+37.99 79.57+32.71 H.C.
__NO 100 68.24+25.32 46.36+24.38* p<0.05
>&3D 120 71.66+33.02 63.02+34.58 H.C.

TBARS ce Huje 3HauajHO MEHA0 HAKOH NMPUMEHE BajJcapTaHa HU Y KOHTPOJIHO] HHU Y
nujabernyHoj rpynu. CTaTUCTUYKU 3HAauyajHa pajuka BuleHa je y KOHTpoiHoj rpynu npu CPP
120 cm H20. V 0B0Oj rpynu BpeAHOCTH Cy C€ HEKOH3UCTEHTHO Memaie ca nopactom CPP anu y
ocTaJie IpUOIIKHE U HaKOH nepdy3uje BamcapTaHoM u3y3eB Ha HajBuiieM CPP rae cy 3Ha4ajHo
Hmwxke. Tabena 6poj 49 u rpaduxonu 6poj 9 I'm 10T,
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Ta6ena opoj 49: Edextu Bancaprana na TBARS (umol/min/gwt) y usomoBaHoMm cpiy
naroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU(DUKAHTHO).

I'pyna
IHocmaTpanu (crrCI:PHPO) 3HauajHOCT
napamerap 2 KonTpoaa Baacapran 1 uM
40 18.61+10.82 18.47+9.14 H.C.
60 40.44+17.73 48.39+18.44 H.C.
80 27.45+20.32 32.94+17.68 H.C.
_TBARS 100 39.43+22.40 41.51+15.11 H.C.
>&SD 120 39.10+21.25 22.91+16.02* p<0.05

4.4. EOEKTHU CIIMPUHOJIAKTOHA HA KAPAUOANHAMCKE ITAPAMETPE
N OKCHMIJALIIMOHU CTPEC Y U30JIOBAHOM CPLY TIALIOBA CA

CTPEIITO30TOHUMHOM UHAYKOBAHUM JUJABETECOM

Hakon nonaBama CIIMPHHOJIAKTOHA y Nepdy3uoHH pacTBOp KoHTposHe rpyre dp/dt max
je 6maro nosehan Ha CPP 40 cm H20. OBaj edekar ce 3aTum ryou na cy Bpennoctu Ha CPP 80-
120 cm H20 nemro Huxe anu 6€3 craTucTHUKe 3HaYajHOCTH. [ padukon 11 A.
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LVdevP (mm Hg)
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I'pajpuxon Opoj 12: EdexTu cnupuHONAKTOHA Ha KapIUMOJMHAMCKE MapaMeTpe Y

60
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H30JI0OBAHOM CpIy IanoBa

Kon nujabeTnyHux *KUBOTHHA Mepdy3Hja CIMPUHOIAKTOHOM j€ JI0BeJa JO CTaTUCTUYKU
3HauyajHOr ckoka mapamerpa Ha CPP 40 cm H20. Edekar ce 3aTum ry0M a BpEAHOCT IOCTaje
camwkena Ha CPP 120 cm H20 anu Ge3 cratuctuuken3HadajHoctu. Tabena 50 u rpadukon 12 A.

Ta6ena 6poj 50: Edextu cnmpunonakrona va dp/dt max (mm Hg/s) y uzonosanom cpiry
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maloBa ca CTPENTO30TOLMHOM HHAYKOBaHMM JaujaberecoM. (p — 3HA4ajHOCT, H.C.
HECUTHU(HUKAHTHO).
I'pyna
IHocmaTpanu CcPP 3HavajHOCT
napamerap (cm H20) Jujaberec CIIMpPHHOIAKTOH
0.1 uM
40 1212.05+175.13 1379.15+258.56 p<0.05
60 1586.75+235.56 1549.68+234.92 H.C.
80 1712.43+238.91 1686.31+250.98 H.C.
dp/dt max 100 1816.73+217.90 1820.70+377.11 H.C.
>SD 120 2068.01+318.30 1941.86+451.15 H.C.

Hamuk mperxomnom mapametpy u dp/dt min je y koHTpoiHOj rpymu Oxaro yOp3aH
nepdysujom cnupuHonakToHoM Ha CPP 40 cm H20. Edekar ce moTom rydu morpact napamerpa
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ce ycmnopana 30or yera cy BpenHoctd Ha CPP 80-120 Hwke (yCIIOBHO, paJl c€ O HETaTUBHOM
Opojy). CratucTuuku 3HayajHa paznuka ce goctumxe npu CPP 100 cm H2O. Tabena 6poj 51 u
rpadukon 6poj 11 b.
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I'paguxon 6poj 12: Edekrtn crnupuHOIaKTOHA HA KapIUOJUHAMCKE IapaMeTpe y
M30JI0BAaHOM CpIly Mall0Ba ca CTPENTO30TOLMHOM MHYKOBAaHUM J1ja0eTecoM.

Ta6ena 6poj 51: Epexru cniupunonakrona ua dp/dt min (mm Hg/s) y uzonoBasom cpiy
naroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU(DUKAHTHO).

I'pyna
IHocmaTpanu CPP 3nauajHoct
napaverap (cm H20) Komrpoaa CHupHHOJIAKTOH
0.1 uM

40 -752.46+97.95 -839.46+157.37 H.C.

60 -1044.75+245.21 -1000.15+207.49 H.C.

80 -1154.53+241.49 -1044.81+240.06 H.C.
dp/dt min 100 -1276.60+235.34 -1101.31+216.87* p<0.05
>&SD 120 -1375.20+242.58 -1277.41+332.27 H.C.

[lepdys3uja CHUPUHOIAKTOHOM KOJl TUjaOCTHYHUX >KUBOTHUEbA JOBOAU IO CIMYHHUX
edekaTa Kao KO KOHTPOJIHE rpyre. Y oBoM citydajy mopact dp/dt min je craructuuku 3HaYajaH
npu CPP 40 cm H20. Jlasse npu nosehawy CPP Hema 3HayajHe pa3iuke HakoH mnepdysuje
CIMPUHOJIAKTOHOM a IapameTap je 6Jaro CHWKEH U 0€3 CTaTUCTUYKH 3HauyajHe pasnuke. Tadena
0poj 52 u rpacduxon 6poj 12 b.

Taodesna 6poj 52: Edextu ciupunonaktona Ha dp/dt min (mm Hg/s) y uzonoBanom cpiry
MamoBa ca CTPENTO30TOIMHOM HWHIYKOBaHMM naujaberecoM. (p — 3HAYajHOCT, H.C. —

HECUTHH(DUKAHTHO).
I'pyna
IHocmaTpanu cPP 3HavajHOCT
(cm H20) . CnupHHOIAKTOH
napamMerap JAujaderec 0.1 uM

40 -689.01+74.87 -824.90+167.66* p<0.05
60 -988.83+175.87 -946.21+175.58 H.C.
_ 80 -1053.35+159.17 -1019.96+233.75 H.C.
dp/dt min 100 -1123.66+164.34 -1097.58+313.84 H.C.
>&SD 120 11286.31%286.93 | -1212.93+361.08 Ho.

SLVP y KOHTpOJHOj TpynM HakoH mnepdysuje CHUPUHOIAKTOHOM JOBOIM /0 Onaror
nopacta napametpa Ha CPP 40 cm H>O 3atuMm ce u3jeHavaBa v Ha Jajbe CMamyje na je Ha CPP
80-120 cm H20 ne3nauajuo Huxu. I'paduxon Opoj 11 B.
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VY nujabetnyHOj Tpynu HakoH mpumeHe Jyieka SLVP je He3HauajHo BuIIM 1a O ce OBaj
edexar n3ryomo Ha BummmM CPP cBe 10K He nocTaje He3HadyajHo Hwku Ha CPP 120 cm H20.
I'padukon 6poj 12 B.

DLVP y xontpomaHoj rpynu octaje uctu Ha CPP 40 cm H2O na 6um 3aTuM OMO HUXKH O
CPP 60-100 cm H20 ox yera ce craTUCTHYKa 3HAYajHOCT pasziuke youaBa Ha CPP 60 u 80 cm
H>O. Ha cympaduzonomkom CPP 120 cm HO DLVP je ne3nauajuo Bumm. TaGena 6poj 53 u
rpadukon 6poj 11T

Ta6ena opoj 53: Edexru cnupunonakrona Ha DLVP (mmHQ) y u3omoBanom cpiy
naroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU(DUKAHTHO).

I'pyna
IMocmaTpanu cPP 3HauajHoCT
napamerap (cm H20) Komrpoaa CNUpHHOJIAKTOH
0.1 uM
40 1.36+0.7 1.36+0.88 H.C.
60 1.78+0.94 1.36+0.93* p<0.05
80 1.76+1.02 1.45+1.08* p<0.05
_DLVP 100 1.78+0.91 1.60+1.30 H.C.
>t3D 120 1.63+1.25 1.80+1.22 H.C.

VY nujabetnunoj rpynu BpenHoctd DLVP cy ce memane Ha UCTU HAYMH NPE U TOKOM
nepdysuje COUPUHOIAKTOHOM, Oe3 3HauajHe pasznuke. YoueH je Omaro mosumieH DLVP na CPP
60 u 80 cm H20 mro je Hacynpot edexTunma Bul)eHUM y KOHTPOIHOj rpymu. [ 'padukon 6poj 12
I.

LVdevP ce Huje 3HA4YajHO MEHAO 10/J[aBAahbeM CIHUPHHOIAKTOHA HH Yy KOHTPOIJIHOj TPYIH
HU y arjabeTndHoj rpynu, omaro je mosumieH npu CPP 40 cm H20 a camxken npu CPP 120 cm
H20. I'padukonu 6poj 11 A u 12 1.

Cpuana ¢pekBenna - HR ce 3HauajHO Mewana TOKOM mnepgys3uje CIUPUHOIAKTOHOM.
Bpennoctu cy nmxe Ha CPP 60-120 cm H20. CratucTuuky 3HauajHa pasjivka youeHa je MpH
CPP 60-100 cm H20. Tabemna 6poj 54 u rpadukon 6poj 11 b.

VY rpynu ca nujaberecoM edekTu BUEHH y KOHTPOJHO] TPYNH Cy jOUI H3PaKEHUJU a
CTaTUCTHYHM 3Ha4YajHa pajuka je youeHa og CPP 60-120 cm H20. Tabena 55 u rpaduxon 12 'b.

Ta6ena 6poj 54: Edextu Cniupunonakrona Ha HR (bpm) y uzonoanom cpity marosa (p
— 3HAa4YajHOCT, H.C. — HECUTHU(HUKAHTHO).

CPP
(cm H,0) 74

Tpyna 3HauajHOCT
IHocmaTpanu




CnupUHOJAKTOH

KonTpoaa 0.1 uM
40 247.30+24.52 249.26+20.83 H.C.
60 274.60+21.88 253.26+16.22* p<0.05
HR 80 281.71+24.59 254.05+10.47* p<0.05
>&SD 100 286.00+27.75 254.58+12.74* p<0.05
120 274.40+11.47 256.45+16.92 H.C.

Tadena 6poj 55: Edextu ciupunonakrona Ha HR (bpm) y n3zonoBanom cpiy manosa ca

CTPENTO30TOL[MHOM MHIYKOBAaHHM JHjabeTecoM. (p — 3HaYajHOCT, H.C. — HECUTHHU(HKAHTHO).

I'pyna
CPP .
IMocmaTpanu (cm H20) Crupunonaxton 3HauajHoCT
nmapamerap Aujaderec 0.1 uM
40 238.30+15.34 245.16%£12.01 H.C.
60 271.51+17.37 250.06+16.86* p<0.05
HR 80 281.61+16.86 252.80+11.44* p<0.05
S&ESD 100 277.86%20.54 248.95+8.44* p<0.05
120 281.88+18.29 256.00+10.09* p<0.05
Koponapun mnpotok-CF y KOHTpPOJHOj TpymH je TIOBHIIEH HAKOH IPHMEHE

cnupuHonakroHa Ha CPP, 40 cm H20 3atum ce uzjennavasa npu CPP 60 cm H20, HakoH vera
nocraje camxkern pu CPP 80-120 cm H20. Craructnuku 3Ha4yajHa panuka ce yodaBa Ha CPP
40, 80,100 u 120 cm H20. Tabena 6poj 56 u rpadukon 6poj 11 E.

Tabena opoj 56: Epexru cnupunonaktona va CF (ml/min) y u3omnoBaHom cpiry naiosa
(p — 3Ha4YajHOCT, H.C. — HECUTHU(HKAHTHO).

I'pyna
IHocmaTpanu CcPP 3HauajHOCT
(cm H20) CnupHMHOJIAKTOH
napamerap Konrtpoaa 0.1 uM
40 5.26+1.26 5.90+1.32* p<0.05
60 7.33£1.51 7.03+£1.49 H.C.
80 8.60+1.90 7.70+£2.11* p<0.05
_CF 100 9.43+2.19 8.43+2.43* p<0.05
>&SD 120 10.90+2.65 9.46%3.06* p<0.05
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Y rpynu ca aujaberecom npomeHa BpenHoctd CF onBuja ce Ha MCTH HAYMH Kao y
KOHTPOJIHO]j TPYNHU C THUM JIa jé CTAaTUCTHUYKM 3HAa4yajHa pa3jiiKa YOueHa Ha CBUM BPEIHOCTHUMA
CPP. Tabena 6poj 57 u rpadukon 6poj 12 E.

Ta6ena 6poj 57: Ebextu cnupunonaktona va CF (ml/min) y u3onoBanoM cpily marosa
ca CTPENTO30TOLMHOM UHIIYKOBaHUM JijabeTecoM. (p — 3HaYajHOCT, H.C. — HECUTHU(HUKAHTHO).

I'pyna
IHocmaTpanu CPP 3HayajHOCT
napaverap (cm H20) Jujaerec CHupHHOJIAKTOH
0.1 uM
40 5.26+1.26 5.90+1.32* p<0.05
60 7.73+1.87 7.03+1.49* p<0.05
80 8.60+1.90 7.86+2.37* p<0.05
__CF 100 10.13+2.38 8.60+2.70* p<0.05
>3SD 120 11.86+2.93 9.80+3.56* p<0.05

Y xontponnoj rpynu RPP cnopuje pacre mnpu mopacty CPP HakoH MpHUMEHE
cnupuHOIakToHa. CTaTHCTUYKM 3HAYajHO HWXKa BpeAHOCT ocTBapeHa je npu CPP 100 cm H20.

Tabena 6poj 58 u rpadukon 6poj 11 XK.

Taodena 6poj 58: Edexru cnmpunonaktona va RPP (mmHg*bpm/1000) y uzomoBaHoM

cpity maroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU(DUKAHTHO).

I'pyna
IHocmaTpanu CPP 3HavajHoCT
(cm H20) CnupuHOIAKTOH
napamerap Kounrpoaa 0.1 uM

40 8.78+1.27 9.37+0.97 H.C.

60 12.37+3.28 11.48+1.58 H.C.

80 13.83+2.64 12.20+1.98 H.C.
_RPP 100 14.81+2.24 12.69+2.35* p<0.05
>¢SD 120 15.75+2.63 13.90+3.35 H.C.

VY rpymu ca aujadbeecom BpenHocT RPP je nemro Buma Ha CPP 40 cm H2O na 6u 3atum
Ha MCTH HAa4YMH Kao y KOHTPOJIHOj TPYIU cropuje pacia rnpu nopacty CPP anu 6e3 nocTtuzama
CTaTUCTUYKE 3HaYajHOCTH pasnuke. ['padukon 6poj 12 K.

Cyniepokcu aHjoH y KOHTPOJIHO] TPpyIH je moBehaH HakoH nepdy3uje CIIUPUHOTAKTOHOM
Ha CPP 40 cm H20 y3 cratuctuuky 3HauajHoct. Ca mopactom CPP BpeaHOCT ce CKOpO
uzjeqnadaBa Ha CPP 60 u 80 cm H2O ma 6u nasee Omita HIKa y3 CTAaTHCTUYKY 3HAYAjHOCT IIPH
CPP 120 cm H20. Tabena 6poj 59 u rpaduxon 6poj 13 A.
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I'padpuxon 6poj 13: Edextu cnupuHOIakTOHA HA MapamMeTpe OKCHUIAIIMOHOT CTpeca Y
M30JI0BAaHOM CpIly IaloBa.

Ta6ena opoj 59: Edextu cnimpunonakrona Ha O2” (nmol/min/gwt) y u3onoBanoM cpiy
naroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
IHocmaTpanu cPP 3HauajHOCT
(cm H20) CHUpHHOJIAKTOH
napamMerap KouTpoua 0.1 uM
40 10.29+2.83 12.43+2.93* p<0.05
60 15.10+3.60 15.29+3.59 H.C.
) 80 16.88+3.99 17.11+4.77 H.C.
S 100 19.82£6.05 18.3125.19 .
120 23.20+5.39 19.69+7.14* p<0.05

VY rpymnu ca nujaberecoM OBaj mapaMeTap pacTe Ha UCTHU HauyuH ca mpomeHoM CPP mipe u
HakoH nepdysuje jekoM. YoueHa je 3HauyajHa pasnuka Ha CPP 80 cm H20 rne Bpennoct Oz~
HAKOH JIaTOT JIeKa rmocraje Hmxka. Tabema 6poj 60 u rpadukon 6poj 14 A.
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I'pajguxon 6poj 13: Edextn cnmpuHOIaKTOHA HA MapaMeTpe OKCHIAIMOHOT CTpeca y
M30JI0BAaHOM CpIly MalloBa ca CTPENTO30TOLMHOM MHYKOBAaHUM J1ja0eTecoM.

Ta6ena 6poj 60: Edextu cnmpunonakrona Ha Oz~ (nmol/min/gwt) y u3omnoBaHoM cpiry

MamoBa ca CTPENTO30TOIMHOM HWHIYKOBAaHUM nujaberecoM. (p — 3HAYajHOCT, H.C. —
HECUTHU(HKAHTHO).
I'pyna
IMocmaTpanu cPP 3HauajHoCT
napamerap (cm H20) Jujaderec CHUpPHHOJIAKTOH
0.1 uM
40 16.63+4.80 17.22+4.71 H.C.
60 22.31+5.42 23.33+£5.32 H.C.
80 25.28+6.05 23.07+5.96* p<0.05
% 100 26.72+6.68 26.64+7.25 H.C.
x+3D 120 30.02+7.52 28.36+7.83 H.C.

Y KOHTpOJHO] Tpynd HakoH mnepdy3uje CHNUPUHOIAKTOHOM HHje 3abenexeHa
CTaTUCTMYKM 3HauajHa paznuka. Bpennoctu nmpu CPP 60 H2O cy pasnuuute anu 6e3
3HadajHocTh. Huje youeH xon3ucrenTan edekar Ha Bpennoct HxO» I'paduxon 6poj 13 b.

78



Y rpynu ca nujaberecoM BOJOHHMK MEPOKCH] CE HHje 3HAYajHO MEHA0 HAKOH MPUMEHE
CIIUPUHOJIAKTOHA a BPEIHOCTH CY HAa UCTH HAa4MH pacie npu nosehaBawy CPP. ['padukon 6poj
14 b.

[epdy3uja cOUPUHOTAKTOHOM y TPYIH KOHTPIHUX KUBOTHEHA HE JOBOJM /10 3HAYAJHUX
pasnuka Bpeanoctd NO. Ha CPP 40 cm H20 pesyarat je Hemro By a ox CPP 80-120 Huxu
HEro Ipe JaTor Jieka. Y 00a ciydaja HeMa CTaTHCTUYKH 3HavajHe pasnuke. ['padukonu 6poj 13
Bu 14 B.

Bpennoctu TBARS pacrty ca mopactom CPP y koHTposiHOj rpynu. OBaj MopacT je Mame
M3pakeH HAKOH nepdy3uje CIUPUHOIAKTOHOM TaKO Ja C€ 3HA4ajHO HUXKE BPEIHOCTH yOuaBajy
Ha CPP 80-120 cm H.O. Muunmjanno HakoH nepdysuje cnupuHosaktoHoM 1BARS je 3nagajHO
Bum Ha CPP 40 cm H2O nma 6m 3atuM mopacTt BPeTHOCTH OMO MamHM HEro Mpe JaTor JieKa.
Tabena 6poj 61 u rpadukon 6poj 13 T'.

Ta6ena opoj 61: Edexrtu cnmpunonakrona Ha TBARS (umol/min/gwt) y usomoBanom
CpILy maioBa (p — 3Ha4ajHOCT, H.C. — HECHTHU(HUKAHTHO).

I'pyna
IHocmaTtpanu cPP 3HauajHoCcT
napaverap (cm H20) Kontposa CnupUHOJIAKTOH
0.1 uM
40 39.60+7.44 45.06+7.92* p<0.05
60 57.95+£13.01 53.86+£10.56 H.C.
80 59.77+9.24 54.14+10.92* p<0.05
_TBARS 100 74.13+£17.89 60.76+20.85* p<0.05
>tSD 120 85.87+23.10 68.93+20.63* p<0.05

VY rpynu ca aujaberecoMm mapameTap pacTe Ha UCTH HauuH npu npomeHu CPP kao mpe
nonaror jeka. Bpennoctu cy Huxke Ha CPP 60 u 80 cm H20 ox vera na CPP 60 cm H20
CTaTUCTHYKH 3HadajHO. Tabena Opoj 62 u rpadukon 6poj 14 T

Tadena opoj 62: Edexru cnmpunonakrona va TBARS (umol/min/gwt) y u3onoBaHom
CpIy MamoBa ca CTPENTO30TOIMHOM HHAYKOBaHMM aujaberecoM. (p — 3HA4ajHOCT, H.C. —

HECUTHU(HKAHTHO).
I'pyna
IHocmaTpanu CcPP 3HauajHOCT
napaverap (cm H20) Jujaerec CHUpHHOJIAKTOH
0.1 uM
40 78.66x£23.14 79.57+£21.09 H.C.
60 103.11+22.88 03.42+21.68* p<0.05
80 111.81+24.03 104.70+£29.52 H.C.
EARS 100 119.68+26.97 121.54+37.75 H.C.
>&SD 120 137.12+43.62 134.78+38.76 H.C.
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4.5. EOEKTHU AVIMCKUPEHA HA KAPAUOJAUHAMCKE ITAPAMETPE U
OKCHUJAIIMOHU CTPEC Y U30JIOBAHOM CPIY ITAIIOBA CA
CTPEIITO30TOHNMHOM HHAYKOBAHUM JUJABETECOM

VY KOHTPOJIHOj TPYIH KUBOTHEGA JI0OaBaAE ATUCKUPEeHA Mep(y3MOHOM PacTBOPY JOBEINIO
je 1o u30cTaHKa ovekuBaHOTr mopacta dp/dt max y3 mpoayOsbHBame pas3iiuKe J0 CATUCTUYKU
3Hauajae Ha CPP 120 cm H»O. Ta6ena 6poj 63 u rpadukon 6poj 15 A.

Tadena 6poj 63: Edextn anmuckupena na dp/dt max (mm Hg/s) y u3onoBaHom cpiry
maroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU()UKAHTHO).

CPP Tpyma
Tocmarpans (cm H20) 3HavyajHOCT
napamMerap KonTpoaa Aauckupen 1 uM

40 1524.01+452.80 1497.50+449.17 H.C.

60 2107.81+497.87 1926.33+629.50 H.C.

80 2204.48+583.62 2037.51+704.21 H.C.
dp/dt max 100 2651.58+688.31 2091.73+645.86 H.C.
>#SD 120 2903.78+643.31 2121.51+637.48* p<0.05

Ca apyre cTpaHe y IpyIu ca aujabeTecoM aluCKUpEeH He caMo Ja He cMambyje dp/dt max
Beh J0BOAM 10 mOpacTa OBOT MapaMeTpa y3 cTaTUCTUUKY 3HadajHoct npu CPP 60 u 80 cm H20.
Tabena 6poj 64 u rpadukon 6poj 16 A.
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I'paduxon 0poj 15: Edextu anuckupeHa Ha KapAUOAMHAMCKE [TapaMETPe y U30JI0BAaHOM

CpILy marosa.

Ta6ena opoj 64: Edextn ammckupena na dp/dt max (mm Hg/s) y u3onoBanoM cpiy
faoBa ca CTPENTO30TOLIMHOM HWHAYKOBaHMM aujaberecoM. (p — 3HaA4ajHOCT, H.C. —
HECUTHU(HUKAHTHO).

I'pyna
CPP .
IMocmaTpanu (cm H:0) 3HauajHocT
napamMerap Mujaderec Aauckupen 1 uM
40 1935.71 £342.5 1943.91+359.72 H.C.
60 2107.18+434.19 2318.30+452.45* p<0.05
80 2279.70+449.76 2531.13+432.29* p<0.05
dp/dt max 100 2546.48+452.75 2640.96+582.85 H.C.
>+3D 120 2775.40+566.71 2834.48+550.90 H.C.

U dp/dt min ce y kouTpoJHOj rpynu Mewa nornoyT dp/dt max, ca mopactom CPP u3octaje
noBehame Op3uHE MPOMEHE MPUTHCKA U CTATHCTHYKH 3HAYajH HIKE BPSTHOCTH OElexe ce MpH
CPP 100 u 120 cm H20.Tabena 6poj 65 u rpaduxon 6poj 15 b.
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Ta6ena 6poj 65: Edexru amuckupena na dp/dt min (mm Hg/s) y u3onoBaHoM cpiy
naroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU(DUKAHTHO).

I'pyna
CPP .
IHocmaTtpanu (cm H20) 3HauajHOCT
napamerap KonTpoaa Asmckupen 1 uM
40 -662.26+223.87 -626.76+223.87 H.C.
60 -1133.16+369.91 -965.80+357.08 H.C.
80 -1194.88+361.07 -1043.93+414.18 H.C.
dp/dt min 100 -1534.50+365.01 -1066.21+415.41* p<0.05
>+SD 120 -1639.60+369.73 -1066.66+391.61* p<0.05

CanuHoct edekara aquckupeHa Ha dp/dt y qujabeTudHoj rpymu ce HacTaBjba M KOJ OBOT
napametpa. Hacynpot epektuma y koutpositoj rpymu npu CPP 40-80 cm H2O Bpeanoct dp/dt
min je y mopacty aa 6u Tek Ha CPP 100-120 cm H,O Oua Himka Hero nipe qaBama Jjieka. Tabena
0poj 66 u rpaduxon 6poj 16 b.

Ta6ena 6poj 66: Edexru amuckupena na dp/dt min (mm Hg/s) y uzonoBaHoM cpiy

manoBa ca CTPENTO30TOIMHOM HHAYKOBaHMM jdjaberecoM. (p — 3HAYajHOCT, H.C. —
HECUTHU(HUKAHTHO).
I'pyna
CPP .
IHocmaTpanu (cm H-0) : 3HauajHOCT
napaMerap Mujaderec Aamckupen 1 uM
40 -1461.30+396.58 -1534.90+375.04* p<0.05
60 -1688.06+424.03 -1780.38+486.31 H.C.
80 -1831.48+455.30 -1920.98+425.26 H.C.
dp/dt min 100 -2070.60+571.53 -1887.60+433.26 H.C.
>&5D 120 -2082.28+556.43 -1953.96+498.66 H.C.
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I'paguxon 0poj 16: Edextn ammckupeHa Ha mapameTpe OKCHAAIMOHOT CTpeca y
M30JI0BAaHOM CpILy Iall0Ba ca CTPENTO30TOLMHOM HUHYKOBaHUM JH1ja0eTeCcoM.
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SLVP y KOHTpOJIHO] TPYNH HHU]j€ U3MEHEH Nepdy3ujoM aTHUCKUpeHOM Ha HajHuxem CPP
na OM HAaKOH TOra M30CTa0 MOPECT BpeAHOCTH BuheH Oe3 jeka. CTaTUCTUYKU 3HAYAJHO Mame
BpeaHoctH cy Ha CPP 60, 100 u 120 cm H20. Ta6ena 6poj 67 u rpaduxon 6poj 15 B.

Ta6ena 6poj 67: Edexru amuckupena va SLVP (mm HQ) y usonoBanom cpity maiosa (p
— 3HAYajHOCT, H.C. — HECUTHU(HKAHTHO).

I'pyna
CPP .
IHocmaTpanu (cm H:0) 3nauajHocrt
napamMerap KonTpoaa Ammckupen 1 uM
40 37.90+7.17 36.85+7.25 H.C.
60 55.40 £13.21 50.96+11.78* p<0.05
80 55.48+12.58 54.56+14.00 H.C.
_SLVP 100 68.51+13.20 55.63+16.85* p<0.05
>SD 120 74.01+10.16 57.06+18.34* p<0.05

[lepdys3uja anuckupeHoM y Tpynu ca aujadeTecoM HHje JOBeNa JI0 3Ha4yajHe MPOMEHe
BpeanocTt Ha cBuM CPP. I'padukon 6poj 16.

Anuckupen 3HauajHo noBehasa DLVP y xonTponnoj rpynu usyzes Ha CPP 40 cm H20O.

Craructnuku 3Ha4ajHo Ha 100 cm H20 a Bucoko3nauajuo Ha 60, 80 u 120 cm H20. Tabemna 6poj
68 u rpadukon 6poj 15T

Taodesna 6poj 68: Edextu amuckupena va DLVP (mm Hg) y uzonoBanom cpity narmosa (p
— 3HAa4YajHOCT, H.C. — HECUTHU(PUKAHTHO).

I'pyna
IHocmaTpanu (Crrcl:IFiIPO) 3HavajHOCT
napamerap 2 Kounrtpoaa Asmckupen 1 uM
40 2.08+2.89 1.98+2.84 H.C.
60 0.91+0.69 2.75+4.53** p<0.01
80 1.08+0.87 3.18+4.82** p<0.01
_DLVP 100 1.48+1.66 2.53+3.20* p<0.05
>tSD 120 1.51+2.13 3.00+3.63** p<0.01

W 3a oBaj mapamerap HHUje OWJIO 3HAuajHE H3MEHE BPEIHOCTH HAKOH nepdysuje
AIMCKUPEHOM Y TPYIIUH ca xumnepriaukemujom. ['paduxon 6poj 16 T
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LVdevP nakon mepdysuje IeKOM HHUje M3MemeH Ha Hajumxkem CPP nma 6u 3atuMm Ouo
HUXKH y3 cTaTUCTHUKY 3Ha4yajHOCT Ha CPP 60, 100 u 120 cm H20. Tabena 6poj 69 u rpadukon

opoj 15 1.

Ta6ena 6poj 67: Ebextu anuckupena va LVdevP (mm HQ) y u3oioBanoM cpily mamoBa
(p — 3HAYajHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
IHocmaTpanu (CrrCI:PHPO) 3HauajHoOCT
napamMerap 2 KonTpoaa Aamckupen 1 uM
40 35.81+9.84 34.86+9.88 H.C.
60 54.48+13.84 48.21+15.52* p<0.05
80 54.40+13.22 51.38+17.74 H.C.
LVdevP 100 67.03+14.30 53.10+18.89* p<0.05
>&SD 120 72.50+11.53 54.06+£19.41* p<0.05

Y rpynu ca nujaberecom LVdevP ce Huje Memao HakoH mnepdysuje alIUCKHPEHOM.
I'padukon 6poj 16 /.

Y KOHTPOJHO] TpPymu HAKOH jartor amuckupeHa HR ce cHmkaBa y3 CTaTUCTHYKY
3nauyajHoct Ha CPP 80-120 cm H20. Tabena 6poj 68 u rpadukon 6poj 15 b.

Taena 6poj 68: Epexru Anuckupena va HR (bmp) y uzonoBanom cpity namosa (p —
3HAYajHOCT, H.C. — HECUTHU()HUKAHTHO).

I'pyna
CPP .
IMocmaTpanu (cm H20) 3HauajHoCT
napamerap Kounrtpoaa Ammckupen 1 uM
40 210.65+16.87 200.96 +34.51 H.C.
60 231.00+21.35 201.98+28.79 H.C.
80 249.86+20.77 214.36 +24.95* p<0.05
__HR 100 248.36+28.57 211.70+34.20* p<0.05
>&SD 120 251.70+£13.51 214.35+23.03* p<0.05

Anuckuper ngaT y nepdys3aTy y HM30J0BaHMM CpIMMa Tpyme ca aujadberecoM Takohe
JIOBOJM JIO CHIDKaBama (peKBeHIle y3 craThcTHuke 3HadajHoct mpu CPP 60-120 cm H0.
TaGena 6poj 69 u rpadukon 6poj 16 b.
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Tabena 6poj 69: Edextu amuckupena Ha HR (bmp) y u3oioBaHOM cpiry marmoBa ca

CTPENTO30TOLMHOM MH/YKOBaHUM J1jabeTecoM. (p — 3HA4ajHOCT, H.C. — HECUTHU(UKAHTHO).

I'pyna
CPP .
IHocmaTpanu (cm H:0) : 3HayajHOCT
napaMerap Mujaderec Asmmckupen 1 uM
40 242.16+16.61 246.91+24.12 H.C.
60 272.28+14.07 245.90+18.25* p<0.05
80 282.05+22.70 251.65+26.51* p<0.05.
__HR 100 281.10+14.95 256.10+26.99* p<0.05.
>¢SD 120 280.96+13.19 251.66+22.98* p<0.05.

Y KOHTpOJIHO] IPyNH KOPOHAPHH MPOTOK j€ CMamEH HAKOH Nepdy3uje alluCKUPEHOM Y3
craructruky 3HayajaocT npu CPP 60-120 cm H20. Bucoxo 3nauajue npomene cy Ha CPP 100 u

120 cm H20. Tabena 6poj 70 u rpacduxon 6poj 15 E.

Taodena o6poj 70: Epexru amuckupena na CF (ml/min) y uzomoBanom cpiy narmosa (p —

3HAYajHOCT, H.C. — HECUTHU()UKAHTHO).

I'pyna
IMocmaTtpanu (cn?PHPO) 3HauajHocT
napamMerap 2 KonTpoua Aauckupen 1 uM
40 4.800.59 4.63+0.74 H.C.
60 8.76+0.48 7.8£0.80* p<0.05
80 9.33:0.51 8.420.45* p<0.05
_CF 100 11.80%0.33 9.46+0.60** p<0.01
>&SD 120 13.8620.65 9.9620.74%* p<0.01

Ca npyre crpaHe y rpynu ca aujabeTecoM aJuCKUpPEH JOBOJM JI0 3HAa4YajHOI IMopacTta
kopoHapHor npotoka Ha CPP 40 cm H,O, y najsemM TOKy HeMa 3HAYajHHX M3MCHA HA BUIIHM
CPP. Tabena 6poj 71 u rpaduxon 6poj 16 E.

RPP je mmxu HakoH nepdysuje anuckupeHoM npu cBuM CPP a cTaTUCTHYKa 3Ha4ajHOCT
ce youaBa Ha 60-120 cm H20 y3 Bucoky 3HauajuocT Ha 100 u 120 cm H20. Tabena 6poj 72 u
rpadukoH 6poj 15 XK.

Ta6ena 6poj 71: Edexru amuckupena va CF (ml/min) y u3zonoBanom cpiy mnamosa ca
CTPENTO30TOIMHOM HHIYKOBAaHUM JHjabeTecoM. (p — 3HAYajHOCT, H.C. — HECUTHU(UKAHTHO).
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I'pyna
CPP .
IMocmaTpanu (cm H20) 3nauajHocrt
napamerap JAujaderec Asmmckupen 1 uM
40 5.63+0.78 6.10+1.14* p<0.05
60 7.56+1.38 7.03+1.48 H.C.
80 8.06+1.45 8.23+1.87 H.C.
_CF 100 9.90+2.15 9.26+2.39 H.C.
>&3D 120 11.10+2.56 10.56+2.82 H.C.

Taodena 6poj 72: Epexru amuckupena va RPP (mmHg*bmp/1000) y u3zonoBaHoM cpiry
naroBa (p — 3Ha4ajHOCT, H.C. “HECUTHU(PUKAHTHO).

I'pyna
IMocmaTpanu (Crrcl:PHZO) 3HauajHoCT
napamMerap KonTpoaa Aamckupen 1 uM
40 7.54+2.1 7.06+2.33 H.C.
60 12.50+3.03 9.49+2.53* p<0.05
80 13.44+2.71 10.70+3.40* p<0.05
__RPP 100 16.38+2.50 10.77+3.74** p<0.01
>&SD 120 18.16+2.41 11.08+4.00** p<0.01

VY rpymnu ca aujaberecoMm u3y3eB Ha HajHukeM CPP aluCKUpPEH je J0BEO 10 CMamema
RPP anu 6e3 cratuctuuke 3HauajHocT. ['paduxon 6poj 16 XK. V xkortponnHoj rpynu Oz7je 6maro
MOBMIIIEH HAaKOH Nepdy3uje aluCKUPEHOM ajiu 0e3 CTaTUCTUUKe 3HauajHoCTH. ['padukon 6poj 17
A.

[epdy3uja amuckupeHoM y rpyIH ca aujadeTecoM J0BOM A0 Onaror cHrkaBama Oz 6e3
cTaTHCTUYKe 3Ha4yajHOCTH. ['padukon 6poj 17 b.

[Mepdysuja anmuckupenom gooau 1o nopacta HOz mpu cBum CPP (cem Ha 60 cm H20)
y KOHTpOJIHO] Tpynu Oe3 cTaTUCTHuKe 3HauajHocTH. ['padukon Opoj 17 b. YV rpymnu ca
mjaberecom H202 ocumimpa anu HUje 3HAYajHO W3MEHEH Mep(y3ujoM aTMCKHUPEHOM.
I'paduxon 6poj 18 b.

A3OT OKCHJI je TIOBUIIIEH Y KOHTPOJIHO] TPYIH HAKOH JlaBama aJIMCKUPEHa Kpo3 nepdysar
y3 craTucTHiKy 3HadajHocT mipu CPP 40, 60 u 100 cm H20. Tabena 6poj u rpadukon 6poj 17
B. Bpennoctu NO HakoH nepdy3uje anucKUpeHOM Yy TPYIu ca JujabeTecoM cy HEKOH3UCTEHTHE,
noutieHe ¢y Ha CPP 40 u 120 cm H2O a camkena Ha octanum nputrcnuMa. ['padukon 6poj 18
I
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I'padpuxon 6poj 17: Edextn ammuckupeHa Ha TapaMeTpe OKCHIAITMOHOT
M30JI0BAaHOM CpIly MaIoBa.
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I'paduxon Opoj 18: Edexktn anmmuckupeHa Ha mapamMeTpe OKCHAAIMOHOT CTpeca y
M30JIOBAaHOM CpILy MalloBa ca CTPENTO30TOIMHOM MHYKOBAaHHUM JIHja0eTecoM.

Tadena 6poj 73: Edexru amuckupena Ha NO (nmol/min/gwt) y u3onoBanom cpiy
maroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU()UKAHTHO).

I'pyna
IHocmaTpanu (CrEPHPO) 3nauajHoct
napamMerap ? KonTpoaa Asmmckupen 1 uM
40 21.83+5.76 32.31+7.58* p<0.05
60 47.00+9.21 59.06+7.83* p<0.05
NO 80 69.52+8.44 75.27+10.30 H.C
>&ESD 100 75.81+10.18 86.22+8.82* p<0.05
120 89.38+15.21 89.06+16.46 H.C

Ta6ena 6poj 111: Edextu amuckupena ma NO (nmol/min/gwt) y u3omoBaHoMm cpiy

[amoBa ca CTPENTO30TOLMHOM WHAYKOBaHHMM aujaberecoM. (p — 3HA4YajHOCT, H.C.
HECUTHU(HUKAHTHO).
I'pyna
CPP .
IMocmaTtpanu (cm H20) : 3HauajHocT
napamMerap HMujaderec Aauckupen 1 uM
40 32.02+12.05 41.56+10.01* p<0.05
60 44.74+14.67 39.56+15.58 H.C.
80 77.40+16.90 61.54+16.58* p<0.05
__NO 100 95.31+19.25 87.83+22.54 H.C.
>&SD 120 71.72+26.45 111.29+27.09** p<0.01

TBARS HakoH nepdy3uje U30J0BaHUX Cplia ATUCKUPEHOM Y 3/]paBoj IPYINHU je MOBUILIEH
y3 cratucTruky 3HauajHoCT mpu CPP 40 cm H20. Ta6ena 6poj 112 u rpadukon 6poj 107.

Ca nmpyre crpane TBARS je cHmKkeH y Tpynu ca UjadeTecoM a CTaTUCTHUYKA 3HAYajHOCT
je youena ripu CPP 100 cm H20. TaGena 6poj 75 u rpadukon 6poj 18 T'.

Ta6ena 6poj 74: Ebextu amuckupena va TBARS (umol/min/gwt) y uzonoBanom cpiy
naroBa (p — 3Ha4ajHOCT, H.C. — HECUTHU(DUKAHTHO).
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I'pyna
CPP .
IHocmaTpanu (cm H-0) 3nauajHocrt
napaMerap Kounrtpoua Asmckupen 1 uM
40 44.97+7.10 53.85+7.00* p<0.05
60 65.53+8.12 68.87+7.94 H.C
80 72.70+11.08 78.13+10.01 H.C.
_TBARS 100 82.42+11.30 85.52+12.22 H.C.
>tSD 120 88.40+13.75 93.24+13.05 H.C.

Ta6ena 6poj 75: Ebextu amuckupena Ha TBARS (umol/min/gwt) y uzosnoBanom cpiy

mamoBa ca CTPENTO30TOLMHOM HHAYKOBaHUM jujaberecoM. (p — 3HA4YajHOCT, H.C.
HECUTHU(HUKAHTHO).
I'pyna
CPP .
IHocmaTpanu (cm H:0) ) 3HavajHOCT
napaMerap Mujaderec Aumckupen 1 uM
40 65.50£8.5 64.29+16.04 H.C.
60 89.46+17.8 84.18+8.26 H.C.
80 99.11+21.76 100.82+12.33 H.C.
%SASS 100 115.59+17.61 104.07+16.81* p<0.05
120 127.56+19.81 121.14+17.90 H.C

4.6. YHHOPEJHA AHAJIN3A E®EKATA NPE®Y3UJE CA HICIINTUBAHUM
JIEKOBUMA Y U30JIOBAHOM CPIY TAIIOBA CA CTPEIITO30TOIIMHOM
N3A3BAHUM JTUJABETECOM

Bpennoctu pasnuka mapameTapa Ipe U TOKOM IHepdy3uje JIeKOBUMA Cy MPecTaB/beHe Ha
rpadMKOHY pajy JIaKLIer carjiefaBamba M OABOJEHE NpeMa rpynama >KMBOTHHA, 37paBe U ca
njabeTecoM.

4.6.1. PA3JIMKE ITPE U NOCJIE NIEP®Y3UJE JTEKOBUMA 3A DP/DT MAX

Kox KoHTposHE rpymne youaBaMo Jia aTMCKHPEH U BaJicapTaH JIOBOJIE JI0 ITopacTa pas3iinkKe
ca nosehawem CPP wu mipu cBuM CPP. OBaj nan dp/dt max Ha mpuMeHy JieKa je U3paKeHUjU
kox anuckupena. Cnupunonaktod 3a CPP 40 u 60 cm H20 u 3o¢pHonpun 3a CPP cm H20 3a
40-80 moBoje 10 HEraTHBHE pa3liuKe OJHOCHO 1o nopacta dp/dt max nakoH mepdysuje JeKoM.

I'paduxon 6poj 19.
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I'padukon 6poj 19: Ymopenne BpenHoctu pasznuka dp/dt max nHakon mnepdysuje
WCIIUTUBAHUM JIEKOBMMA M30JIOBAHOT CpIia MaIoBa.

HacynpoT pesynraTima KoOJ 3ApaBHX MaloBa, y TPYNH ca aWjadeTecoM alMCKUpPEH
JOBOJM 10 HEraTHBHE pa3JIMKE IPU CBUM IPHUTHCLHUMA a KOJ NMPHMEHE 30(CHONpHIa CeM Ha
CPP 40 cm H20 pasnuka mocraje MO3UTHBHA OJHOCHO mepdys3uja jekom ymamyje dp/dt max,
HajBuiue npu Hajsehum CPP. Victu oOpasall ce MoHaBjba U 3a BaJicapTaH, ajld je OBJE Pa3iuKa
neraruaa o1 CPP 40-80 cm H20, a mozutuaa CPP 100 u 120 cm H20. I'paduxon 6poj 20.
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I'padukon 6poj 20: Ymopenne BpenHoctu pasznuka dp/dt max nHakon mnepdysuje
WUCIIUTHUBAHUM JICKOBMMA W30JIOBAHOT CpIla IMaloBa Ca CTPENTO30TONMHOM HHIyKOBAHUM

njabeTecom.

4.6.2. PA3JIMKE IIPE U ITOCJIE NEP®Y3UJE JIEKOBUMA 3A DP/DT MIN

Kana ce mocmarpa dp/dt min y kouTposHoj rpymnu noBehame Op3uHE MpOMeHe MPUTHCKA
ce youasa koxa 3o¢penonpuia Ha CPP 40-80 cm H20 u cnupunonakrona 40 cm H20, HakoH
oBora 3a o0a Jjieka Joja3u J0 HeraTuBH3allMje pa3jilKe, OJHOCHO CMamema Op3uHE NMpOMEHE
nputHcka. Edekar je m3pakeHHju 3a 30()EHONPWI. AIMCKUPEH M BaJcapTaH JOBOJE 0
ycnopaBama dp/dt min npu ceum CPP a Hemro uspaxeHuju je epekar amuckupena. [ papukon

6poj 21.
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I'papuxon 6poj 21: VYmopenne Bpeanoctu pasauka dp/dt min wakon mnepdysuje
UCITUTHBAHUM JIEKOBUMA M30JI0BAHOT CpPIIA MAIl0Ba.

VY rpynama ca nujaberecoMm BajicapTaH MMa HajCHaXXHUjU edekar ycropaBama Op3uHe
MIPOMEHE MPUTUCKA. CIPUPUHONAKTOH u 3o0¢eHonpuwn Ha CPP 40 cm H2O npoBome 1o
npuBpeMeHor yopsama dp/dt min ga Ou mpu oCTaaMM MPUTHCHKAMA M OB JIGKOBU BOJIMIIH
CmamuBamy dp/dt min. Amuckupen npu CPP 40-80 cmH20 yop3asa dp/dt min ga 6u va CPP
100 1 120 cm H20 noBoamo 1o cMamewma oe Op3uHe. ['padukon 6poj 22.
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I'papuxon 6poj 22: VYmopeane BpeaHoctu pasiauka dp/dt min makon mnepdysuje
UCIIATHBAHUM JICKOBUMA H30JIOBAHOT CpIla MaroBa Ca CTPENTO30TOIMHOM HWHIYKOBAaHUM

njabeTecoM.
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4.6.3. PA3JIMKE ITPE U ITIOCJIE IEP®Y3UJE JEKOBUMA 3A SLVP

Hajuzpaxxenunju edexar Ha CMamweme SLVP kop 31paBux mamoBa MMa alMCKUPEH U OBaj
edexar pacre ca mopactom CPP. Ha ucTH HauMH Jeiyje BaJicapTaH y3 HEUITO HUXKE Pas3lIuKe y
onHocy Ha anuckupes. 3odenonpun Ha CPP 40-60 cm H2O u cniupunonakton Ha 40 cmH20
nosehaBajy SLVP na 6u motom u oHu Bogwiu Cmamewmy SLVP na Bummm CPP. Edekat
30(eHONpUIIA je U3pAKEHUJU Yy OAHOCY Ha CIUupUHOJIakTOH. [ padukon 6poj 23.
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I'paguxon Opoj 23: VYmopenne Bpeanoctu pasnuka SLVP Hakon mnepdysuje
WCIIUTHBAaHUM JIEKOBHMA M30J0BAaHOT CpIla Marosa.

Kox marosa 3a nujaberecom HajuspakeHUju edekar Ha cMameme SLVP mMa Bancapran
JIOK ce e(ekaT alMCKUpeHa 3HaTHO yosaxasa U Mewa nipu CPP 40-80 cm H20 rae y oBoj rpynu
noBogu jo nosehama SLVP. Tlapanemusam edekata crnmpuHONAKTOHAa W 30(eHOmpHia ce
HAaCcTaBJba U KOJI OBOT mapamerpa mna cy BpegHoctd SLVP nosehane npu CPP 40 cm H20 na 6u
3aTUM JOBOJWIEC 0 CMamema SLVP Ha Bummm CPP. U3paxenwje je 1nejcTBO 30(eHOompHa.
I'padukon 6poj 24.
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I'pajpuxon Opoj 24: VYnopeane BpemHoctu pasznuka SLVP nHakon mnepdysuje
WCIIUTHBAHUM JICKOBUMa H30JIOBAHOT CpIlla IaloBa Ca CTPENTO30TOIMHOM HWHIYKOBAHUM
njabeTecom.

4.6.4. PA3JIMKE IIPE U NIOCJIE IEP®Y3UJE JIEKOBHUMA 3A DLVP

Kana je y nutamy DLVP y xoHTpoiHOj rpymnu pasnuke cy HezHaTHe Ha CPP 40 cm H20
na 6u 3atm Ha CPP 60-120 cm H2O anmmckupen u BancapTan noBenu 110 nopacta DLVP mpu
yeMy je edekaT allucCKupeHa u3paxeHuju. 3opeHonpun Cmawmyje DLVP na CPP 100 u 120 cm
H>0 a cmpunonakron nmpu CPP 60-100 cm H20. I'padukon 6poj 25.
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I'paduxon Opoj 25 VYmopeane Bpemnoctu pasznuka DLVP Hakon mnepdysuje
WCIUTUBAHUM JIEKOBMMA M30JIOBAHOT CpIia MaroBa.

Y rpynu ca qujaberecom edextu Ha DLVP Hucy u3pakeHU ceM H30JI0BaHE BPEAHOCTH
Ha 120 cm H20 3a Bancaptan kana je 3abenexxen Harnu nag DLVP. ITpu CPP 40-100 cm H2O
3odenonpun goBogu g0 Onaror cmamema DLVP a Bamcaptan g0 mopacta BpEeIHOCTH
DLVP.3odenonpui npu 0BOM NPUTUCKY J0Boau 110 Omaror nopacta DLVP. I'padukon 6poj 26.

Mpyne

4 Jujaberec
AsmickupeH

Jujaberec

] lep OHOJIAKTOH

Jjaberec

3 Bascaprau

Jujaberec
3odenonpun

o e

Cpeatba BpegHocT pasnuka, DLVP (mmHg)

T T T
40 60 80 100 120
CPP (cmH20)

I'padpuxon Opoj 26: VYmopeane BpeaHoctu pazimka DLVP wakon mnepdysuje
UCIIUTUBAHUM JIGKOBUMA W30JI0BAaHOT CpIla IMaloBa ca CTPENTO30TOIMHOM WHIYKOBAaHUM
njabeTecoM.

4.6.5. PABJIMKE IPE U NOCJIE NEP®Y3UJE JIEKOBUMA 3A LVdevP

Hajeehu edexar Ha cmameme LVAevP kox 3apaBux maioBa MMa aluCKHPEH U OB3j
edekar pacre ca nopactom CPP. Ha uctu HauuH Aenyje BajicapTaH y3 HEIUTO HUXKE pa3jiuKe y
onHocy Ha anmuckupeH. 3odenonpun Ha CPP 40-60 cm H20 u cnupunonakton Ha 40 cm H20
noBehaBajy LVdevP na 6u motoM u oHu Boauiam CMmamewy LVdevP na Bummm CPP. Edexar
30¢eHonpuIa je U3pAKEHUjU y OJHOCY Ha CIIUPUHONAKTOH. I'padukon 6poj 27.
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I'padukon 6poj 27: VYnopeane BpemHoctH paszauka LVdevP wnakon mnepdysuje
WCIIUTUBAHUM JIEKOBMMA M30JIOBAHOT CpIia MaIoBa.

Kon mamoBa 3a nujaberecom HajuspaxkeHuju edexkaT Ha CMmameme LVdevP wuma
BaJicapTaH JIOK ce e(ekar allucKupeHa 3HaTHO yOnaxkaBa u mewma npu CPP 40-80 cm H20 rae y
oBOj rpymu goBoau 10 moBehamwa LVdevP. Bpeanoctu LVdevP kon cnupuHONIakTOHa |
3o¢enonpuia cy nosehane mpu CPP 40 cm H20 na 6u 3atum moBojuie 10 cMambema LVdevP
Ha ButmM CPP. U3paxkeHnuje je nejctBo 3odenonpuna. ['padukon 6poj 28.
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I'papuxkon 6poj 28: VYmopemne Bpeanoctn pasnuka LVdevP nakon mnepdysuje
WUCIUTHUBAHUM JICKOBUMa W30JIOBAHOT CpIla IMaloBa Ca CTPENTO30TOIMHOM HHIyKOBAHUM
nujabeTecom.

4.6.6. PA3JIMKE ITPE U ITIOCJIE IEP®Y3UJE JEKOBUMA 3A HR

[IpakTU4YHO CBU JIEKOBU HaKoH nepdysuje yruay Ha najg HR ko1 KOHTPOIHUX )KUBOTHHA

M3y3€B CIIMPUHOIAKTOHA Ha HajHMkeM CPP. Hajuzpaxenuju edekat uma anuckupet. [ paduxon
opoj 29.

40 Fpyne
= jKOHTPoﬂR
— AmickupeH
:]KOHTpona
— CrmpoHoIakToOH
30 - DKOHTpona

. Bancapran
-Koxﬂpona

3odeHonpun

20

10

Cpearsa BpeaHocT pasnuka, HR (bpm)

-10 T T T T T
40 60 80 100 120

CPP (cmH20)

I'pajuxon 0poj 29: Ynopenne BpenHoctu pasnuka HR HakoH nepdy3uje HCIUTHBAHUM
JIEKOBMMa M30JI0BAHOT CpIia MaIroBa.

VY rpynu ca nujaberecom Ha CPP 40 cm H20 mnopen coMpUHOJIAKTOHA M aTUCKUPEH
noBoau A0 Omaror mopacrta ¢pekseHue. Ilpu Bummm CPP nepdy3uja CBUM HCHUTHBAHUM
JIEKOBMMA JIOBOJIU JI0 CMamema (PEKBEHIIe y OBOj Ipynu 0e3 H3paKeHHjUX pa3iuka Mehy
nexouMma. ['padukon Opoj 30.
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I'paduxon 6poj 30: Yopenne Bpennoctr pazimka HR HakoH nepdysuje ncnuTuBaHUM
JICKOBHMa M30JI0BAHOT CpIa MaloBa ca CTPENTO30TONNHOM HHAYKOBAHHM JHja0eTECOM.

4.6.7. PA3JIMKE IIPE U IIOCJIE IEP®Y3UJE JIEKOBHUMA 3A CF

KopoHapHu TpOTOK KOJ 3ApaBUX TaloBa j€ HAjU3paKEHHU]jC CMameH [I€jCTBOM
alMckupeHa M oBaj edekar pacte ca mopactom CPP. Ha najumxkem CPP CIUPUHOJAKTOH,
BajyicapTaH U 30(eHonpui 1oBoje 1o nopacta CF ga 6u npu BuimmmM CPP CBU JICKOBH JTOBOIHITA
no mamer CF. I'paduxon 6poj 31.
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I'paduxon 6poj 31: Ynopenne Bpeanoctu pasnuka CF Hakon nepdysuje ucuTuBaHUM
JIEKOBMMa M30JI0BAHOT CpIa MaIoBa.

Kox mamosa ca nujaberecom Bancapran noBehasa CF na CPP 40-80 cm H20 a ocranu
nekoBu camo nipu CPP 40 cm H2O. AnuckupeH, ClIMpUHOIAKTOH U 30¢eHonpmin cMamyjy CF Ha
CPP 60-120 cm H20. Bancaptan noBoau ao cmamewa CF mpu CPP 100 u 120 cm H:0.
M3paxxennju edekar Ha cmamewe CF on octammx wMmajy 30()EHONPHIT M CHUPHHOJAKTOH.
I'paduxon 6poj 32.
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I'paduxon 6poj 32: Ynopenne Bpeanoctu pasiuka CF HakoH nepdy3nje nCnmuTHBaHUM
JICKOBMMa M30JI0BAHOT CpIa IalloBa ca CTPENTO30TOIIMHOM WHAYKOBAHUM JIHja0eTECOM.

4.6.8. PA3JIMKE ITPE U NOCJIE HEP®Y3UJE JIEKOBUMA 3A RPP

RPP je mapamerap Hampesama 3una jeBe komope. Koa 3apaBux mamoBa mepdysuja
cnupuHonakroHa Ha 40 cm H20 u 3o0¢enonpuna va CPP 40 u 60 cm H20 noBoau 1o Gnaror
ropacra rnapaMeTpa Ja Ou OCTaJli JEKOBHU IPH CBUM a 30(SHONPWIT M CIIUPUHONAKTOH ipu CPP
80-120 cm H20 noBomumnu 1o cmamewa RPP. Edekar je HajuspaxeHHjU 3a aTUCKUPEH.
I'padmkon 6poj 33.
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I'pajpuxon Opoj
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123: VYmnopemne BpemHoctu pasznuka RPP  makon mnepdysuje

Ca npyre ctpane y rpynu ca aujaderecom nopact RPP ce 6enexu npu Hajuuxem CPP
KOJ| aJJMCKUPEHA U CIIUPUHOJAKTOHA a npu BuminM CPP cBu jexoBu JoBoje 1o naga RPP a
HajBuIle BasicapTad. [ padukon 6poj 34.
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34: VYmnopenne BpeaHoctu pasznuka RPP  nakon mnepdysuje

HUCIIMTUBAHHUM JICKOBHMMa H30JIOBAHOI' Cpla IamoBa cCa CTpPCOTO30TOMHOM HWHIAYKOBAHUM

1jabeTecoM.



4.6.9. PA3JIMKE IIPE U IIOCJIE IEP®Y3UJE JIEKOBUMA 3A O

Y KOHTpOJHOj rpynu yodaBa ce edekar 3odeHompwia M BalicapTaHa Ha CMambeHE
koHneHTpanuje 0. Edekar 3odeHonpuna je uzpaxkenuju. Octanu JEKOBH MMajy HE3HATaH
edekar. [Ipumehyjemo mopact mapameTpa HakoH nejctBa BaicapTana npu CPP 40 cm H0.
I'pacdukon 6poj 35.
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I'pajuxon 6poj 35: Ynopenne BpenHocTu pasnuka (02 HaKoH nepdysuje HCOUTUBAHUM
JIEKOBMMAa M30JI0BAHOT CpIia MaloBa.

3a pa3nuKky OJ KOHTpOJHE Tpyre y aujaderecy BajcapTaH JOBOJU JIO IOpacTa
KoHIleHTpauuje 02"y kopoHapHoM eduyeHTy. Koz cBux nexoBa Ha Hajumxkem CPP ce youaBa
ropacTt mapameTpa a Ipu CpeJbuM M BUIIMM BpeqHocTiMa CPP amiCKUpeH W CHUPUHOIAKTOH
noBojie a0 naga O2”. 30peHonpui y rpynu aujabeTUYHHUX KUBOTHA cMamyje O2'Ha CPP 60-
100 cm H20O y3 noHoBHO moBehame BpeHOCTH mapamerpa Ha HajpuimeM CPP. I'padukon 0poj
36.
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I'paguxon 6poj 36: Ynopenne Bpeanoctu paznuka Oz HakoH nepdy3uje HCITUTUBAHUM
JIEKOBHMa M30JI0BAHOT CpIia Mal0Ba ca CTPENTO30TOLNHOM HHYKOBAHUM JIHja0eTecOM.

4.6.10. PA3JIMKE ITPE U ITOCJIE NEP®Y3UJE JIEKOBUMA 3A H;0>

VY rpynu 3apaBux xuBothmba H2O Onaro pacre moxa jaejctBoM anuckupena. Bpeanoctu
H202 3a cnMpUHONAKTOH Cy HEKOH3UCTEHTHE a KoJ 30()CHONMpUIa W BalicapTaHa ce yodasa
cmameme H202 va CPP 60-120 cm H20. I'paduxon 6poj 37.
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I'pajguxon 6poj 37: Ymopemne Bpemanoctu paszmuka H20:
UCIIUTHBAHUM JIEKOBHMA M30JIOBAHOT CpIIa T1all0Ba.

CrmpoHoJIak ToH

HaKoH mnepdysuje

VY rpynu kojoj je uHayKoBaH Aujaberec nmpomene BpeqHoctd HO2 HUCY KOHT3UCTEHTHE
W HE mpaTe npeno3HaTibuB oopasail. ['padukon 6poj 38.
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I'padpuxon Opoj 38: VYmopemne Bpeanoctu pasnuka H20»>  HakoH mnepdysuje
UCIUTHBAHUM JICKOBUMA H30JIOBAHOT CpIla MaloBa ca CTPENTO30TOIMHOM HWHIYKOBAaHUM
IjabeTecoMm.

4.6.11. PA3JIUKE ITIPE U ITOCJIE HEP®Y3UJE JIEKOBUMA 3A NO

Kon 3apaBux kuBOTHHA Nepdy3rja aTHMCKHUPEHOM JIOBOJM JO MOpacTa KOHILIEHTpaluje
NO y koponapHoM eduryeHTy. OcTanu JIEKOBU ca MamkUM YIHMHKOM IpaTe aTMCKUPEH CaMmo Tpu
CPP 40 cm H20 na 6u npu Bumum CPP 1oBoJuiu 10 cMambema KoHueHTpanuje NO.
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I'paduxon 6poj 39: Ynopeane Bpennoctu paznuka NO HakoH niepdy3uje UCITUTHBAHUM
JIEKOBHMa M30JI0BAHOT CpIia Marosa.

Kon nujabeTH4HUX JKUBOTHEA OBE pa3iMKe HHCY KOH3UCTEHTHE M HE Ipare
Mperno3HaTibuB oopasail. ['padukon 6poj 40.
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I'pajuxon 6poj 40: Ynopenue Bpeanoctu pasnuka NO HakoH nepdy3uje HCIUTHBAHUM
JIEKOBMMA M30JI0BAHOT CpIa MAaIoBa ca CTPENTO30TONNHOM HHAYKOBAaHUM JHja0ETECOM.

105



4.6.12. PA3JIMKE IIPE U IIOCJIE IIEP®Y3UJE JIEKOBUMA 3A TBARS

[Tepdysnja CiupHHOIAKTOHOM HM30JIOBAHUX CpL@ U3 IPyIE 3APaBHUX IMAIOBa JIOBOJAU JI0
nosehamba TBARS na CPP 40 cm H:0 a 3arum 1o Cmanmema Ha BUIIMM CPP. amicKupeH
noBoju 1o Onaror nmoBehama korreHTpamuje TBARS nmpu cBum CPP. Bennoctu nipu nepdysuju
BaJICapTaHOM U 30()CHOTPUIIOM C€ HHCY MEHalie Ha KOH3UCTeHTaH HayuH. | 'padukon 6poj 41.
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I'paguxon Opoj 41: VYmnopenne BpenHoctu paznuka [BARS Hakon mnepdysuje

HUCIIMTUBAHUM JICKOBHMaA M30JI0OBAHOT CpIia MmamoBa.

Ca npyre crtpaHe y rpynu ca aujabeTecoM ajuCKHpeH U 30(QeHONpHs JO0BOJE [0

CMamekha KOHIEHTpAIH]e

KOoH3UCTeHTHe. ['paduxon 6poj 42.
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I'pajpuxon Opoj 42: VYnopenne BpeaHoctu paznuka [BARS nakon mnepdysuje
WUCIIUTUBAHUM JICKOBUMa W30JIOBAHOT CpIla IMaloBa Ca CTPENTO30TOIMHOM HHIyKOBAHUM
njabeTecom.
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5.1. PA3JIUKE Y KAPIUOAUHAMCKHUM NAPAMETPUMA U TAPAMETPUMA
OKCHJALIHNOHOI CTPECA U3MEBY KOHTPOJIHE I'PYIIE U TPYIIE CA
JNJABETECOM

JlujabeTnyHa KapAMOMHUOIIATH]a j€ Haj3HAYajHUja TOCIEaUIa XUIIEPIIIMKEMHUje Kaaa je y
UTalkby MOPTAIUTET HanujeHata ca aujaberecom [11, 12]. Ilo3Haro je ma XumeprivkeMuja
AKTUBAILlMjOM BHWIIE CUTHAIHUX IIyTeBa MOJACTHYEC WHQIAMAIH]Yy, OKCHUIAIMOHU CTpPEC U
peMoIeTIOBae eKCTpaleayIapHOT MaTpuKca cpuanor mumuha. J{onasu no ¢pubpose muokapaa
U CIIEICTBEHHX IIOCIIEANIIA KOje TIpe CBEra JO0BOJIE JI0 M0jayaHe PUTHIHOCTH OJHOCHO CMarb-eHe
CIOCOOHOCTH pellakcalfje MUOKapAa 3aTUM IopacTa KPYTOCTH €HAOKapJa M KOPOHapHUX
KpBHUX cynoBa. @ubpo3a je mpeBacxoJHO WHTEPCTHULIMjAHA M TepUBacKynapHa. JujacToiHa
IuchyHKIMja Jakie TMpeTXOAW KacHUjo] CHCTONHO] JUCOYHKIMJU a pasBHja ce Yy
(YHKIIMOHATHOM CMHUCIIy M Tpe eBHICHTHOr moBehama (uOpo3HMX Haciara KojareHa y
TkuBuMa [6]. Haj3HauajHuju maTohU3HOIONIKH MexaHn3aM je mopemehaj Kpykema Kajlujyma
u3Mely 1urocosa u opranena. Kanmujym ce oTmymira u3 capkoria3MaTCKOT PeTUKYJIyMa HaKOH
aktmBamje L Ttmma Ca?" kaHama TmyTeM pHMAaHOAMHCKHX perentopa. Ilopemehena je
CHHXPOHH3aIMja OTHYIITaka KAIUjyMa B YCIIOpEHO Npey3uMame Kanuujyma npeko SERCA2a
u Na* Ca’?* usmemmBaua. Omucyje ce m m3ommosmHcku Shift om o mo B m3odopmu ca
HEraTHBHUM e()eKTOM Ha KOHTpakTWiIHOCT [235, 14].

PAAC je mnojawano axtuBaH y naujaberecy. YoueHa je moBehaHa ekcmpecuja
uHpopMaImoHe pubOHYKIeHHCKe KrcenuHe (eHr. messenger ribonucleotide acid; mRNA) za AT
Il. Edextn axtuBanuje PAAC cy mojauaH OKCHJIAIIMOHM CTpEC Y TKMBHMa IITO Jajb€ BOAM
TKUBHOM peMojieioBamy U ryoutky ¢yHkuuje [14]. OCHOBHM W Haj3HAuYajHUjH CTHMYJIAHC 3a
nopact TkuBHor PAAC je xumeprivkemMuja a J0oJaTHO ce noBehaBa akTMBHOCT y NPHUCYCTBY
xuneprensuje [40, 41]. Xponuuna Gnokana enemenata PAAC nompassba mpeysumame Ca’' y
CapKOIIa3MaTCKU PETUKYIyM U cMmamyje npoaykuujy ROS [46, 47 u 48].V pagoBuma cy
kopuintern AT1 peuenrtopcku Omokarop (ocapran) u ACEl (emamampun) [46], ATl
penentopcku Osokarop (kanmecapras), [47] wau ACEI (musunonpuin) [48]. OBu JIeKOBH HHCY
VIALIAIA Ha HUBO XHIEPIJIMKEMHja Qi CY XPOHHYHOM MPHUMEHOM INTHUTHIN TKHBO Of
nocaenuia [46, 47 u 48].

CTpenTo30TOIMHOM WHYKOBaHU nujaberec ce KapaKkTepuIe CTameM
XUTIOMHCYJIMHEMH]€ KOje, HAaKOH HHM3a MeTa0ONMYKHX Mopemehaja JAOBOIM 110 CMamHBamba
cpuane mace. OBako MHAYKOBaHE MoOjele qujabeTHuHe KapINnOMHOIIATH]e MTPaTH U YCIIOpaBambe
Op3uHa IMpoMeHe NMPUTHCKa y 3u1y jJee komope: dp/dt [191]. Mako je maaykuuja aujadereca ca
60 mg/kg crpento3oTonHa mpenBuljeHa Ja  HM3a3MBa  yMEpEeHW JujadeTec,  CcTame
XUIOMHCYIUHEMHU]E Y3 HEJICUeHY XUIEePIINKEeMH]y JOBOJIU IO CMambEemha Mace cplia U Mace Teja
naroBa. Maca Tena KHBOTHI-A, Maca CpIia )KUBOTHEa M OJTHOC Mace Tella peMa MacH cpIia Cy
Onnm MamK y rpynu ca aujaberecom (Maca cpua: 1.22+0.24 g/ 0.95+0.14; p<0.05), (maca Tena:
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219.00£17.09 / 191.51+25.17, p<0.05) (tabema Gpoj 5). OBakBe IMpPOMEHE OIHUCYjy M APYTH
aytopu [52].

VY pasMatpamy nMaToQU3HOJIOMIKUX M IaTOAHATOMCKUX KapaKTepUCTHKA ujabeTH4HE
KapJIMOMHUOTIATHj€ IMOCTABJhAHO j€ MUTAHkE MOTPEOHE NYKHMHE Tpajarhba XUIIEPTIIMKEMH]je KaKo Ou
MIPOMEHE Ha MUOKapAy Owie mMaHudecTHe. YBHIOM y JHTEPATypy yO4aBaMo Jia c€ TPBU 3HAIH
nvjacTonHe auc(yHKIMje OodveKyjy 3a 7 nmaHa ga Oum HakoH 28 maHa y Mamoj Mepu Ouiia
O4YeKMBaHa M TMo0jaBa cucroinHe muchyHkuuje [6]. ExcriepuMeHTanHe >XKUBOTHUEE Cy Omiie
U3JIOKEHE XWIEepriMKeMuju 28 naHa. XunepriukeMmMuja je Ouiia KOHCTaHTHA, yMEpEeHa [0
U3paKeHa, y3 KIMHUYKY CIMKY XUIIEPIIIMKEMU]CKOT CHHAPOMA IPe CBETa y BUY MOJIUAMUIICH]E U
MoJINypHje.

OuekuBano cMmamemne dp/dt kako je y nurepatypu npeasuljeHo Huje yodeHo. 3a dp/dt
Max Mako IOCTOjU TakaB TPEHJ, HEMa CTAaTUCTHYKEe 3Ha4yajHocTd. 3a dp/dt min Hamasmmo
CTaTHCTHYKU HE3Ha4YajHO MoBehame OBUX Op3HMHA y IPYNHU ca CTPENTO30TOMHOM HHIYKOBaHUM
nujaderecom, ocuM Ha CPP 40 cm H20 rae je yodyeHa cTtaTucTHuKa 3HayajHOCT (rpadukoH 6poj
1 B). Y nureparypu ce omncujy pasnuuutu pesynratd. Hadenrhe cy in vitro mobujeHe cMmarmeHe
BPEIHOCTH KapIuoAMHAMCKuX mapamerapa [198], mma ommca HeyrpanHor edekra, amm ce
omnucyje u uHUIEjaaau nopact dp/dt [199]. Van den Berg u cap. cy 2007. roause cyrepucaiy jaa
NpU OBaKBMM MepemuMa Ha pesyirtare yrtuue nosehanHo nperxomHo omntepeheme- preload u
cMameHo HakHagaHo omnpeheme- afterload [264]. 3nauajHo 3a Tymaueme pesyirara je
pa3Matpame MOCTaBKe SKCIePUMEHTa TJe Ce MHOKap/ U3axke pa3nuuuTuM BpenHocTuma CPP.
Koponapun mnepdysuonn mnputucak ox 40 cm H20 mnpexncraBiba ycinoBe XHIIOTEH3H]E,
XHITOCATypalyje KHCEOHUKOM M XpaHJbMBUM Marepujama. Ha apyroj crpaHu ckane je BUCOKH
CPP 120 cmH20 koju cumynupa ycioBe XUMEpPTeH3Hje U [0jayaHOI Halpe3amba CPYaHOT
muiuha.

Cxonmno dp/dt, 1 mpuTHCak y 1eB0oj KoMOpu TOKOM cuctoiie SLVP je Ouo He3HATHO BHIIN
y TpPYyImu ca CTPENTO30TOLMHOM H3a3BaHMM nujadberecoM (rpadukoH Opoj 3). Ilonoso y
yciaoBUMa XuIokcemuje u xumnocarypanuje npu CPP 40 ¢mH20 octBapyje ce jenuHa
CTaTHCTUYKA 3HAYajHOCT pa3iuke (rpadukon Opoj 1 B).

Bpennoct LVdevP ce nobuja xao paznuka usmel)y DLVP u SLVP. Yka3yje Ha TO KOTHKO
je JeBa KoMopa crocoOHa Ja MOAUTHE MPUTUCAK TOKOM cucroiie. OBO je mapaMmerap CUCTOJIHE
¢yHkuuje. Y eKCHepuMEHTY HHje YOUeHO MPUCYCTBO CHUCTOJHE AUCOYHKIMje MHUOKapaa Y
nujaberecy (rpadukon 6poj 1 B). ITomyr Bpemnoctu SLVP u LVdevP nokasyje uctu oOpasair
npomene npu nopacty CPP (rpadukon 6poj 1 JI). Pesynrar oBor m3BemeHOr mapamerpa je
JOMUHAHTHO IOJT YTHIIajeéM OCTBAapEHOT MPUTHCKA TOKOM CHCTOJIE Y JIEBO] KOMOPH.

VY nutepaTypu ce€ HaBOAM Jla CUCTOJHOM JUCHYHKUIHJOM Yy CTPENTO30TOLMHOM
MHIYKOBAaHOM JujabeTecy JOMHUHHpA YCIOpPEHA pellakcaluja JIeBe KOMOpPEe JOK Ce y MOJAEINMa
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tuna 2 gujabereca mpe cBera yodaBa moBehaHa Kpyroct JieBe Komope [236]. YV
SKCIIEPUMEHTAIHOM MOJIeITy, YCIIOpeHa penakcaiuja ou Owmina BuheHa kao cmamemne dp/dt min, a
noBehana kpyroct komope kpo3 nopact SLVP u DLVP ca mosehamem CPP .

CarnemaBajyhu pesynrare cBUX IapaMeTpa CHCTOJHE (yHKIHje: Op3uHE NpOMEHE
MPUTHUCKA Y 3U/1y JIEBE KOMOPE M MIPUTUCAK YHYTAp JEBE KOMOPE, U TIOPE] MalbUX Pa3IhKa, MOXKE
ce pehu nma cy y cnpoBenenom mojeny JJKMII oBe BpeqHOCTH MHHHMAITHO U3MEH-EHE, OJTHOCHO
HEYTpaJHE Y OJHOCY Ha KOHTPOJHY rpymy (rpaduxonu 6poj 1 A, B, [I). [Ipomena pesynrarta
rienano kpo3 mopact CPP Huje ce pasnukoBana y rpynu ca aujaderecom (rpadukonu 6poj 1 A,

B u JI).

JlMjacToOMHU MPHUTHCAK Yy JI€BOj KOMOPH j€ Ha TOYETKY EKCIIepHMEHTa NpeaBuleH Kao
jemaH ol Haj3HAYAjHUJUX TapameTapa jep ce yIpaBOo Ty OUYCKHBAJa IpBa AujaberecoM
y3pOKOBaHa MpOMEHa Hamnaza. JlujactonHa nuchyHKIMja y paHOM JaujadeTecy, a CIPOBEICHU
MOJIeJl OJ[pakaBa TaKBE YCJOBE, je IpeMa JHUTepaTypd Ipe cBera (QyHKUIMOHAIHA M He
nojipasyMeBa 3HauajHy GuOpo3y TkuBa [22]. JlMjacTOIHM MPHUTHUCAK Yy JICBOj KOMOPH Yy IPYyIH
3[paBUX JKUBOTHIbA CE HUje OMTHO Memao mpu npomenu CPP (rpaduxon 6poj 1 I'). Ca mpyre
CTpaHe, y rpynu aujadbetnunux xuBotuwa npu CPP 40 cm H20 DLVP je 3Ha4ajHO HUXKH, a IIPU
CPP 120 ¢m H20 Bpeanoct DLVP cratuctuuku 3HaudajHo pacte (rpaduxon 6poj 1 I'). Ilpu
cpeamuM BpegHoctuma CPP 60-100 cm H20 koje cy mpubirkHe HOPMAJIHUM BPEIHOCTHMA
CPP nema 3Hauajuoctu pasznuke DLVP usmel)y 3npaBux u manoBa ca aujaderecoMm (rpadukoH
opoj 1 I'). 3nauaj youenux paznuka je y cienehem: I[Ipu CPP 40 ¢m H2O cpuanu mummwuh je
U3JI0’KEH yCIIOBUMA XHUIonepdysnje, XUMOKCEMH]e U CMambEHOT JOTOKA XpaHJbUBUX Marepuja. Y
I1jabeTUYHO] TPYNH MOYETHO M3MEHEH MHOKAp/ IaloBa HE YCIEeBa y OBAKBUM YCJIOBHMA Ja
OJIPKH jeIHaK TOHYC TOKOM JIMjacToJIe Y OJJHOCY Ha MHUOKap/ 37paBUX KUBOTUHbA. Y 3aXTEBHUM
yCJIOBHMMA aJIallTUBHU MeXaHU3MH cy yMameHH. Ca nopacrom CPP BpenHoct DLVP y rpynu ca
nujabeTecoM pacTe, alyd He MOKasyje pa3iMKy Y OAHOCY Ha 3[paBe JKUBOTHUIE NPHU CPEIHHM
CPP (rpaduxon 6poj 1 I'). 3a pasiauky oa BpeAHOCTH HOOHjCHUX Y KOHTPOJHO] IPYNHU TE Ce
DLVP oapxaBa Ha jeqHOM HUBOY y Tpynu ca nujaderecom DLVP nuneapHo pacte npu nopacty
CPP. OBo yka3yje Ha ImojaBy (yHKUMOHAJIHE PUTHAHOCTH €HJOKapjJa M MHOKapAa a
craTCcTUUKU 3HavyajaH nopact DLVP npu cynpadwusuonomkom CPP (120 cm H20) (rpadukon
opoj 1 T') yka3syje Ha ymMameHy CIOCOOHOCT pejakcallyje, MITO je KapaKTePUCTHKA JIHjacTOJIHE
cpuaHe ci1aboCTHu.

Cpuana ¢pekBeHIa HUje Onia U3MEHEHA YETBOPOHEICJbHIM YTUIIAjeM XUTIEPTIUKEMH]E,
OJJHOCHO HHj€ youeHa pa3imka Mel)y rpymama 3a oBaj mapamerap (rpaduxoH Opoj 1 b). ¥V
JUTEpaTypu Ce OMHCYje NMPOIYKEHO Tpajarme aKIMOHOI IMOTEHLHUjala y eKCIepPUMEHTATHUM
moaenuMa aujadereca [237], y3 objammerme 1a ce paad O KOMIICH3aTOPHOM MEXaHH3MY KOjU
omoryhasa ymasak Ca®" y kapIuOMHOIIMTE Kaja je cMameH Opoj L-tuma Ca?* kamana, mro ce
omucuje y qujaderecy [237]. Y HekuM MojenuMa Koju oaroBapajy tumy 1 aujabereca omucyje ce
cmammewe HR [14]. Cmameme HR y anumamHoM Momeny aujabereca WHIYKOBAHOM
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CTPENTO30TOLHHOM onmcanu ¢y Zhong u cap.2001. roaune [242]. Ayropu cy HaBeau aa je HR
CMameHa HAKOH 4 Hele/be M Ja Ce OBaKaB pe3yiTaT OJp)KaBa M HakoH 6 Hemesba [242].
CnpoBenenu oriesa HHje yka3ao Ha nmpomeHy HR Hakon 4 Henmesbe xunepriukemuje (rpaduKoH
opoj 1 B).

Koponapau mnpoTok y AujaOCTHYHO] TPyHOu ce€ HHUje pa3iIukoBao y mopehemy ca
KOHTPOJIHOM rpyrnioM (rpadukon 6poj 1 E). [Ipu ananusu oBux pesysrara MoTpeOHO je UMaTu y
BHUJy Ja CE€ aHMMaJHH MOJelu aujabereca HA MAlOBUMa KapaKTEpUINy MambUM pPa3BOjeM
MIpOMEHa Ha KPBHHUM CyJOBHUMa Yy OJHOCY Ha XyMaHy nomynanujy. Omucyje ce Beha oTnopHOCT
IaroBa Ha aTepOCKIEPOTCKE MPOMEHE y OJHOCY Ha XyMaHy momyJanujy [192].

CrenieH M3JI0)KEHOCTH 3HJ1a JIEBE KOMOpE Harpes3amy Hu3pakeH Kpo3 mapamerap RPP je
MIPOU3BOJI CpuaHe (PpeKBeHIle U MPUTUCKA KOjU CE pa3BHja y JIeB0Oj KomMopu. OUeKHBaHO, Y TPYITH
ca MHIYKOBaHHMM JaujabeTecoM Hampes3ame je Behe y3 oCTBapHBame CTATUCTUYKE 3HAYAjHOCTH
jemnuno ipu CPP 40 ¢m H20 (rpaduxon 6poj 1 XK).

[Tapamerap okcumanuonor crpeca O Jé MepeH U3 KOPOHAPHOT e(IyeHTa M M3PaKeH 10
rpamy cpya”or TkuBa. OBo je pal)eHO ma OM BpEIHOCTH pe3yiTara mapamerapa OKCHIAIHOHOT
cTpeca Ouie BanuaHe, OO3UPOM HaA pa3lMKe y BEIMYMHHM cpra mamoBa (Tabema Opoj 5).
Cynepokcn/] aHjoH je OMo HUXKHU Ipu cpelmbuM BpenHoctuma CPP y3 jacaH TPeH]l CTaTUCTUUKH
HE3HAYajHO HIKUX BpeaHocTH mpu octamuMm CPP (rpadukon 6poj 2 A). OBaj pesynrar HHje
WHUIMjATHO OYEKMBaH TOrOTOBO MMajyhu y BHIY Ja Cy HapaMeTpu CUCTONIHE (QYHKIHje U
Harpe3ama TKHBA BUINK Y Tpynu ca aujaderecom (rpaduxonu 1 A, B u [1). Jenno ox moryhux
o0jarmerma je 1a ¢y mosiekyimu Oz~ motpomieru y peaknuju ca NO (O2+ NO =0ONOO"). Asor
OKCHJI C€ y CTamy IPOAYKEHE XMUIEPIIMKEMHU]je M0jadyaHO U HENPEKUTHO CTBapa aKTHUBAILIM]OM
INOS. Osa maromomika aktuBaija INOS mpoucTrue u3 curHamHor myrta npeko PKCf2, koju je
akTHBHMpaH xumepraukemujom Kako je momyxmBor Oz~ 10° cexymme, a crtsopenn NO je
JOCTYIIaH HEKOJIMKO CEeKyHIM, Moryhe je Ja ce y BHMXO0BOj peakldju KojoM ce Jo0Hja Beoma
aktuBHa ROS ONOO™ yjenHo u cMamyje KOHIEHTpauuja O27. Y Npuiior oBe Teopuje Hle U
XxoMeocTaTcka ocoonna Oz 1a MMa BUIIECTPYKO Behu moTeHIHjal 3a cTyname y peakuujy ca NO
Hero y aucmytanujy mytem SOD [82].

Jenan on nHaumna Hactanka H»O: je aktuBHomhy NADPH oxcunmaze [77]. OBaj
napameTap jé CHUXKEH y rpylH ca aujaderecoM mnpu cBuM CPP y3 CTaTUCTHYKY 3HAYajHOCT MPH
CPP 100 cm H20 (rpadukon 6poj 2 B). 3a pazmuky ox Oz, H202 He ynasu y uHTEepakumjy ca
NO. Hamportus, H20, notennupa aktuBaoct NOS [238]. Hmwke Bpemnoctu H202 y rpymu ca
nujaberecom Moryhe HacTajy Kao mocieania cMameHe KoHreHTpanuje O2”. HakoH peakiuje ca
SOD O:" mocraje m3Bop H202 ma meroBa mama KOHIIEHTpAIMja MOXXE OUTH Y3POK Mambe
npoayknuje H2O2 OBo Om Omo pasnmor u 3a HWXKY KOHIEHTpanujy OH-, amu oBaj mapameTap
HUCMO OJIpeljuBay y CIIPOBEICHOM E€KCIIEPUMEHTY.
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Konnentpanuja NO ce memaiia napanenHo y obe rpymne ca nopactom CPP (rpadukoH
opoj 2 B). V numjaberecy O4eKMBAHO IMOCTOjU CMam€Ha JOCTYIMHOCT L-apruHuHa MpeKypcopa
NO. Ca gpyre crTpaHe, XHIEPIIMKEMHjOM y3pokoBaHa aktuBamuja INOS Moxke moBecTH 10
HEKOHTPOJIMCAHOT U Tojayanor cTBapama NO [82]. OBaj Mosiekyi je OMOJIOIIKY Mambe A0CTYIaH
300r peakimmja ca apyrum ROS mocebHO peakmmjom ca Oz”. U y nutepatypu ce HaBOAH Ja je y
CTPENTO30TOIMHOM HHAyKOBaHOM aujaberecy nosehana aktuBHocT INOS, a cmamena eNOS
[239, 240]. Y cnpoenenom ekcriepumenTy konnenrpauja NO je 6una Buma jeauno npu CPP
40 ¢m H20 (rpaduxon 6poj 2 B).

[Tapamerap 3a mporeHy crerneHa junuane nepokcumanuje je TBARS [60]. hemujcka
MeMOpaHa, MeMOpaHe MUTOXOHJIPHja U IPYTHX OpraHelia, oceOHO Cy MOI0KHE OKCHIATHBHOM
omrehemy 300r moBehaHor caapkaja mojanHe3acMheHnX MacHHUX KUCENMHA. Y peakiuji MacHUX
KHCEIIMHA ca OKCHJIAHCOM HAacTaje JIUMHUIHA MepoKcuaanyja omomemopana. CTBapa ce JUIHIHA
paauKan KOju HaKOH OJy3MMama BOJOHUKA Mpesia3u y crabuinu aueH. KomyroBanu aueH 6p30
pearyje ca KuceoHHKOM cTBapajyhu nepokcu paaukai (ROOY), koju 3aTUM ca BOJIOHUKOM alldII
rpyne Ipyror MoJieKylna He3acuheHe MacHe KHCENWHE Jajeé HOBU MoJekyn H20; M ankui
pamukan (RY). Y Toky numuaHe nepoKcuaaluje, HapounuTo MoJrMHe3aCMNeHNX MAaCHUX KHCEIIMHA,
Hactaje manon(an)angaexua (eur. malon di aldehyde; MDA), koju MoXe 1a OMITETH U yaa/beHe
henmje. Y cpoBeeHOM €KCIIEPUMHETY MPUCYCTBO JIMIUHE TIEPOKCHIAIN]E CMO TPOICHUBAIH
Ha ocHoBy peakuuje MDA ca TBA kojom mpunmmkom ce ctBapajy 7BARS. ¥V nujaGertecy,
MOTOTOBY XWIIOMHCYJIMHEMH]CKOM, JOMHMHHUpA yrmoTrpeda CI00OJHMX MacHUX KHCEIWHA 3a
nobujame enepruje [217]. 36upro, moBehame TBARS y cBuM rpymama ca aujaberecom je
ouekuBaHo (rpadukon 6poj 2 I'). uTepecanTHO je Mel)yTuMm 1a oBakaB pe3yiraT HUje T00HjeH y
cBuM rpynama. Pesynratu 7TBARS y rpynu ca aujaberecoM mpen naBambe 30QpeHonpuiIa cy Onimm
HUKH OJ1 KOHTPOJIHE rpyne (IoJaTak HUje MPUKa3aH W3/IBOJEHO O] OCTaJINX MpH nopehemy cBuX
KOHTPOJIHMX M CBHUX rpymna ca aujadberecom). OBakBa pa3HOJIMKOCT yKa3yje Ha KOMIUIEKCHOCT
pa3marpama OKCHIAIIMOHOT CTpeca M YTWIA] BaXHUX (akTopa y NETEPMHHHCAIY pPEaKIdje
OpraHu3Ma KOju MOTy YCMEpuUTH MeTaboiu3aMm y HekoM mpaBuy. [IpermocraBka je Ouina na
JUMUIHA TepoKcuaanuja y nujadberecy Boau Behoj konnentpauuju 7TBARS u oBaj je mapamerap
pactao ca mopactom CPP (rpaduxon 6poj 2 I'). la 111, U y K0joj MEpH MOCTaBJbabe U30JI0BAHOT
cpua Ha Lagendorff-oB amapat u mepdysuja pacTBOpoM Koju 3a €HEpreTcke morpede KOpUCTH
TJIyKO3y peMeTd (PU3HONIOIIKM OYEKHMBAaHY peakiujy TKHBa OCTaje MUTambe Ha Koje Ou ce
MOCEOHUM JM3ajHOM €KCIIEPUMEHTa MOrao MOTPaXXHUTU OJIrOBOP.

VY cnpoBeneHOM eKCIEpUMEHTY, YEeTUPHU HeAesbe XUIEpIIIMKeMHUje HHje JO0BENO JI0
cucTosiHe quchyHKIIMje H30J0BaHUX cpiia namosa (rpadpukonu 6poj 1 A, B u JI). [IpenosuaTu Cy
3HaI| aujactonne auchynkimje (rpaguxon 6poj 1 I') u ycraHOBIbEHO je a HUje OWIIO yTHIAja
Ha CPYaHH PUTAM M KOPOHApHHU NpOTOK (rpadukonu 6poj 1 B u E). Cynepokcu aHjoH paauka
je OMo HemTo HWXKMU Yy A1jabeTUYHO] TPYIU, BOJOHUK MEpOKCcU Takohe (rpadukonu 6poj 2 A u
b). Bpennoct NO cy Oune Behe camo Ha HajHikem CPP, IPUTHCKY KOjU CUMYIIUpPa YCIOBE
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XHMIIOTEH3H]je U Xuokcemuje (rpaduxon 6poj 2 B). TBARS je O61o BHIIM MpU CBHM BPEIHOCTHMA
CPP (rpadukon 6poj 2 I).

5.2. YTUIIAJ TEP®Y3UJE 30PEHOITPNJIOM HA KAPAUOAUHAMCKE
ITAPAMETPE U TAPAMETPE OKCHJALHHOHOI' CTPECA Y KOHTPOJIHOJ
I'PYIIM U IT'PYIIN CA JUJABETECOM

Kapnuonunamcke M MeTaboilMyke peaklyje H30J0BaHMX Cpla MaloBa Ha aKyTHY
nepdys3ujy monynatopuma PAAC mpu pa3iuyuTHM KOPOHAPHUM TEepPY3MOHUM MPUTHCIAMA
HUCY IMyOJMKOBaHE, a JIOCTYIIHH TOJAlld CE YIJIAaBHOM OJHOCE Ha e(eKTe HAaKOH XPOHHYHE
npUMeHe JiekoBa (TeHOMCKH eeKTH) Wik akyTHy nepdysujy jiekoMm mpu craiaom CPP [243,
244, 248, 250, 254].

3odenonpun je nunoduinnu ACE MHXUOUTOP ca U3paKEHOM CIIOCOOHOIThY 3a JejCTBO Ha
TkuBHU ACE. OBaj Jlek ce KapaKTepHIe MPOAYKCHUM JCIIOBAmBEM OJHOCHO JIyrOTPajHOM
unxubunujom ACE. Vako je y opraHu3My akTHBaH Ipe CBera y ectepu(pukoBaHOM OOIUKY-
30(eHONpUIAT U caM 30()CHONPWI MMa CIOCOOHOCT JenoBama Ha TKUBHU ACE anw HEmrTo
cnabuju ox 30deHonpuara [185].

bpojuu ayropu cy npeno3Hanu nopemehaj mpomera Kajliyjyma y KapAnOMUOLUTHMA Kao
KbyuHu gorahaj y passojy JKMII [14, 241]. IIpekomepHa ekcrnpecuja rerHa 3a SERCA2a y
crenu(pUIHUM aHUMAJTHUM MOJeIMMa ITHTH cpiie oa pasBoja JIKMII [242]. OBo je kibyu 3a
TyMaueme jgorahaja y pa3sojy JIKMII u cmepHuiia 3a Mmoryha Tpepanujcka penema.

Carnicelli u cap. cy 2011. romune wucnutuBanu edekre nepdysuje ca 10uM
3o¢eHompuIaTa Ha 3ApaBUM manoBuMma. Hucy HaljeHe XeMoaMHAMCKe MOCIEAHIe OBe
nepdysuje, aiu je yodeHa MpoOMeHa ekcrpecuje reHa, usmely octanux u 3a docdonamban,
npoteud koju uaxubupa SERCA2a [243]. Ca npyre crpane, Zhong u cap. 2001. rogune
00jaBibyjy na je (ocdonamban nmosuieH a ga je gocdopmianuja pocdonambana cMameHa y
CTPENTO30TOIMHOM MHIYKOBaHOM aujaderecy [244].

Ilepdys3uja 30deHonpmiioM y CHPOBEIEHOM EKCIEPUMEHTY MHCIOoJbMIA j€ jeAaH
HEOYEKMBaH, ajli MPeno3HaTibuB TpeHa. Hanmve, Ha HIokuM CPP Ko M30JI0BaHUX CpIia 3paBUX
marjoBa yo4eHo je yopsasame dp/dt max u dp/dt min, a Ha ciuyan HaunH u noBehame SLVP kao
n m3pauynator LVdevP u RPP (rpadukonu 6poj 3 A, b, B, /I, XK). OBo yka3syje Ha mpoia3zHO
MO3UTHUBHO MHOTPOIHO, alk U JycuTpomHo (edekar Ha dp/dt min ) mejcrBo 30denonpuna. On
CPP 80 cm H20 oBaj ce edekar ryom m mpepacta y HEraTHBHO WHOTPOITHO W JIYCHTPOITHO
nejctBo. CTaTHCTUYKA 3HAYAJHOCT je mocTurHyta npu Hajsehem CPP u3yses dp/dt min kaga cy u
crumynatuBHH edektn 30henonpmna Ha CPP 40 ¢m H20 craructiuku 3HavajHu (rpaduKOHH
opoj 3 A, b, B, /I, XX). V rpynu ca mujaberecom oo Huje BuljeHo. Kom cpiia m3memeHux
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4yeTBOpOHenebHOM xuneprinkemujom Beh oq CPP 60 cm H2O nmounme cHmkaBambe mapameTrapa
CUCTOJIHE (PYHKITH]E Y OTHOCY Ha Mepeme npe nepdysuje 3odenonpmiiom (rpaduxonu 6poj 4 A,
B, 1 u )X). ma nu panuje omucad edekaT Ha reHe 3a ¢ocdosambaH yTHIA] M y HAIIEM
eKCIIEpUMEHTY HEe MOXKEMO YTBPAMUTHU O€3 10aTHUX UcnuTuBama. [IponasHoct edekra, o1HOCHO
nojayaHa KOHTPAKTWIIHOCT 300r mHxuOuImje ¢ocdonamdbana kojy ommcyjy Frascarelli u cap.
2009. roaune [245] je moryhe mperno3Hata ¥ y CHpPOBEICHOM CKCIIEPUMEHTY, 003UPOM Ja Cy
youeHH Ha rpBa JBa Mepema (CPP 40 u 60 cm H20) (rpadukonu 6poj 3 A, b, B, [1, K). Edpexkar
je m3ry0JbeH y rpynu ca aujaberecoM, IMITO MOXKE YKa3WMBATH Ha YJIOTY HPUCYTHOT CMameHha
KaJIIK]YMCKOT TpajaujeHTa u onrepehema henuje kammujymom (rpadukonu 6poj 4 A, b, B, /I,
X). Ha majsummm CPP 30beHONpHaI je ¥ KO 3IpaBHX Iall0Ba MMAao KapAHOAENpecopHa
cBojctBa (rpadukonu 6poj 3 A, b, B, /I, XK). Cse ommcaHe mpomeHe, HakoH mepdysuje
30eHONpUIIOM, M KaJa He JOCTHXKY THpar CTaTHCTUYKE 3HAYajHOCTH  3aApiKaBajy
KapakTepUCTUYaH TPEH]I IITO U MOPEJl ONKMCaHe CTATUCTHYKE OTpajie MMa 3Hauaj 3a pa3yMeBame
edekaTa 30(eHOIpHIIa Ha CPIIE MaIoBa.

JIMjacTOMHU TPUTHCAK Y JIEBOj KOMOPH HHje OMO HM3MEHmEH 0 HHUBOA CTATUCTHYKE
3HA4YajHOCTH, alld CE MOTa0 YOUMTH TPEHJ CMamela IapamMerpa y KOHTPOJIHO] TPYNH IpH
HajsuiuM CPP toxoMm niepdysuje 3odenonpusiom (rpadukon 6poj 3 I'). Youen je u He 3HA4ajHO
umxu DLVP kana je 3oheHonpui nat y eKCIepuMeHTy ca TPYIoM K0joj je HHIyKOBaH Iujaderec
Ha CPP 40-100 cm H20 y3 nopact npu cynpanopmannom CPP 120 cm H20 (rpadukon 6poj 4
I'). U oBze ce jaBiba mpeno3HaT/buBa peakiuja npu Bucokum CPP y rpymnu ca aujaberecoM a
peakiMja Ha 30()eHONPUII TOHOBO yKa3yje Ha ryOuTaK CIIOCOOHOCTH ajanTalije Ha HOKCY MpHu
BucokuM CPP (rpadukon 6poj 4 I).

3o¢eHomnpun je uMao HeratuBaH ytuuaj Ha HR y o6e rpyne (rpadukonu 6poj 3 b u 4
'B). Zhang u cap.cy 2001. ronune o0jaBuian MoAaTak o 3HaYajHOM cMamery HR HakoH 4 Henerbe
XHUIEPrIIMKeMHUje y3 OJlp)KaBambe OBaKBOI pe3yliTata M TOKOM 6 Hede/ba mpahema [244].
Carnicelli u cap. cy younnu ga nepdysuja ca 10 uM 3odenonpunarta Huje yrumana Ha HR kox
M30JIOBAaHUX CpIIa 3[paBUX TaloBa, C TUM Ja jé EKCIIEPHUMEHT CIPOBEACH Ha CTAOMIHOM H
HopmaiHoM CPP [243]. Huje mo3HaTo Ja je HEKO MCIHMTHUBAO akyTHe edekre 3odeHonpuia y
JKMII. V cnposenenom ekcriepumeHTy U HR je mokasana TpeHI cHukema 0e3 JocTh3ama
HUBOA CcTaTHCTUYKe 3HauyajHocTU moueB ox CPP 60 ¢m H2O y obe rpyne (rpadukonu 0poj
rpadukonu 6poj 3 B u 4 'B). Moxe ce nocraButu nutame, a uMajyhu y Buny Hasoge Carnicelli
U cap., 1a 1 caM 30()eHOIpPHII Kao Mpo JIeK (CyINCTaHLla Koja, HaKo U cama ocTBapyje edexre,
HaKOH ecTepu(UKalMje Mpela3d y 3HayajHO aKTHBHHUJU OOJMK 30()eHONpHiIaT) HMa OBE
HeraTuBHe edexre Oynyhm na wx ayropka ymorpeboMm 3odeHonmpmiata y maiexko Behoj
e(eKTUBHO] KOHIIEHTpaIju He youaBa. /[njaberec HUje 3HAUAJHO YTHIIA0 HA MPOMEHY KpPHBE
pe3ynrara OJJHOCHO peakinjy Ha Jiek (rpadukon 6poj 4 D).

Koponapau nmpoTok je y KOHTPOJHOj Tpynu OHWO 3HauajHO MOBUIIEH HAKOH nepdysuje
3oenonpuiom pu CPP 40 ¢cm H>O na 6u Ha Hajsumum CPP 100 u 120 em H2O monwio 1o
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unsepsuje na je Ha CPP 120 ¢m H>O CF crartuctuuku 3HavyajHo HIKU (rpadukon 6poj 3 E).
JNujabetec je mmao 3HaudajHy ynory Ha pesynarare CF. Y opoj rpymu ma CPP 40 cm H2O
pesnyTaT je He3HayajHO TOBHUIINEH HaKOoH mnepdysuje 3o0¢eHonmpuiioM Ja Ou 3aTUM Taj
KOpOHapHOT npotoka 6uo MHOro m3paxkenuju og CPP 60-120 em H20 (rpadukon 6poj 4 E).
HajBepoBaTtHHju pa3iior 3a OBakaB pe3yiTar je KOMOMHOBAaHH e(eKkaT cCMamema KOHTPAKTUIHE
CIOCOOHOCTH U cpuaHe ¢pekBeHune Ha BUIIUM CPP y3 NpUCYTHY CMameHy aJanTaOWuIHOCT
TKMBa y nujaberecy. Y mopehemy MCIUTHBAHUX JIEKOBAa 30()EHONPHII je Y3 CIHMPUHOIAKTOH
n3a3Bao HajBehy pas3nuky oJHOCHO cMameie CF y rpynu ca qujaderecom (rpadukon 6poj 32).

OxcupmanmoHn cTpec je y OJHMCKOj Be3W ca MaroreHe3oM nujabereca a Hacraje
KoOMHOBaHMM edekTrMa mnojadane nponayknuje ROS u cMmameHe akTUBHOCTH M e(hUKACHOCTH
antuokcuaanuone 3amrture [205]. Tlojauana ekcrpecuja rena 3a Mn SOD wu kartanazy y
CKCIICPUMEHTATHOM MOJIENTy MMa 3alITUTHE eeKTe o MOocleauna okcuaanuonor crpeca [50,
55, 75]. Kako je Beh y yBony naznaueno PAAC octBapyje cBoje edexre y JKMII npeko ATI
peuentopa 3a AT Il u To momymamujom edpekara okcumamuoHor crpeca [179]. JlekoBu ca
yrumajem Ha PAAC Mmory cBoje edekre ocTBapuBaTH M TPEKO MOAYJAlHje OKCHAAINCKOT
cTpeca. Y namjaberecy mNpUCYTHO TpeonTepeheme KapIUOMHOIUMTA KAaIIMjyMOM HaIpeKe
dynkmujy MutoxoHmja y cexsectpanuju Ca?* u mcmosbaBa HeratwBHe e(eKTe HA IPOLEC
okcuaaTuBHE Gochopuiaiije u cTBapama eHepruje[246].

Cam 30¢enonpun kao naxudburop ACE ca cynXuapuiiHOM IPyIioM MOKa3yje u U3BECHE
aHTHOKCcHaroHe Kapakrepuctuke [185]. V excniepumenty 02 je CHUXEH HaKOH nepdysuje ca
30 eHONPUIOM y KOHTpoJIHOj Tpymu ipu CPP 40, 60, 80 u 120 cmH20 (rpaduxon 6poj 5 A). Ha
CPP 100 cm H20 je Hmwxu anu 6e3 3Ha4ajHOCTH. 30(EHONPUI je Mel)y HCTUTUBAaHUM JIEKOBHMA
noBeo mo HajBeher cmamema Oz  y KOHTponHOj rpymu (rpadukoH Opoj 35). Ilpumena
3o¢eHonpUia aoBena je a0 nopacra Oz y Ipynu KUBOTHHA ca AMjabETecOM y3 CTaTUCTHUKY
3nauyajHocT Ha 40 u 80 ¢cm H20 (p<0.05) (rpadukon 6poj 6 A). Ca npyre crpane npu CPP 120
c¢m H20 027 je 3nauajHo HMXH HaKOH Tiepdy3uje 3odenonpunom (p<0.05) (rpaduxon Opoj 6 A).
VY nureptypu Huje ommcaH mopact (7 HakOH npuMeHe 3odeHonpmia. Kperame pesynrara 3a
O2” y rpynu ca aujabeTecoMm ca opacToM MpH HUXKUM U cpeambuM CPP u majoM npu BUIINM
NpUTHCLIMMA YyKa3zyje Ha Moryh HeratuBaH aKyTHU MeTaOonuuku edekar 3odeHonpuia y
nujabeTecy KOjU TPETXOAM KacHHjeM CMamMBalky Iapamerapa CHCTONHE (yHKIMje |
KOPOHApPHOT MPOTOKa, youeHuM Tipu BuiiuM CPP (rpadukonu 6poj 4 A, b, B, /1, K).

[Tapamerap okcumanmonor crpeca H202 ce HHje CTaTUCTHYKM 3HAYajHO MEHA0 HAKOH
nepdysuje 3odenonpuiiom (rpapukonu 6poj S b u 6 B). Y 06e rpyne BpeqHOCTH Cy HE3HAYajHO
HIDKE HakoH nepdysuje 3openonpunom npu CPP 60-100 cm H20 (rpaduxonu 6poj 5 b u 6 B).
Koz KOHTpOIHUX RKUBOTHHbA ITapaMeTap je He3HauajHO BUIIM HAKOH MpUMEHe 30()eHOoIpuiIa Mpu
CPP 40 cmH20 a xon aujadernunux Ha CPP 120 cmH20 (rpadukonu 6poj 5 b u 6 b).Moxe ce
pehn na mepdy3uja 30peHONPUIIOM HEMa 3HaYajaH yTuIaj Ha metadonuszam HoOz.
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VY nujaberecy cpuanu MuIIKMh MOKa3yje CKIOHOCT Ka Behoj yrmoTpedu cio00IHUX MAaCHUX
KHCEJIMHA Y OJHOCY Ha riryko3y [217]. 13 oBor pasiora He 4yad Ja je Ipe aIMHHHCTPAIHje
JIeKOBa 30MPHO y rpyliaMa yOUeH 3HavajaH MopacT napameTpa JunuaHe nepokcuaanuje TBARS y
oaHOCYy Ha 3apaBa cpua (rpadukon 6poj 5 B). OBaj mapamerap pacTe HaKOH MPUMCHE
30()eHOIpUIa Y KOHTPOJIHO] TPYIH y3 cTaTUCTHUKY 3HayajHocT Ha CPP 60-100 ¢cmH20 (p<0.05)
(rpaduxon Opoj 5 B). Umajyhu y Buny na je MDA koja ce anamu3zom TBARS mHAMpEKTHO
MPOLICHYje MOPEKIOM O] JIMMUIHE IMePOKCUIAIIN]je TOIMHE3aCHNCHNX MAacHUX KHCEIHHA, KOjUX
u3Melyy ocraimor uma y ouomemOpanama, [255]. Moxe ce MpeTmocTaBUTH Aa 30(heHONPHII UMa
HeraTuBaH edekaT Ha OmomemOpane. Pesyntatu TBARS y orneny yka3yjy Ha (yHKIMOHAIHY
PasIMYUTOCT MHOKapaa y aujaberecy (rpadukonu 6poj 5 B u 6 B). V rpynu ca aujaberecom
TBARS je nakon nepdysuje 3odeHonpmiom Hmwxku on CPP 60-100 ecm H2O wuako 6e3
CTaTHCTHYKe 3HadajHocTH (rpadukon Opoj 6 B). OBaj edekar je cymporan BubheHOM Yy
KOHTPOJHOj Tpymu. (rpadukon 6poj 5 B) mTo ykazyje Ha pynkunonanny paznuky. Ha CPP 40 u
120 em H>O TBARS je memsmemer (rpadukon 6poj 5 I' u 6 I'). 3a Tymaueme pesynrara tpeba
y3€TH y 003Mp M CHUKEHY CHUCTONHY (PYHKIHjy MUOKapaa Ha HajpummM CPP mpu npuMeHu
3o¢enonpuia (rpadpuxonun 6poj 4 A, B, JI u )K). UumeHura je u ga ce y CIPOBEIACHOM
EKCIIEpUMEHTY y Tiepdy3aTy KOpPHCTH TJyKO3a Kao W3BOp CHEpruje a He cI000JHE MacHe
KHCEIMHE INTO Yy KacHUjuM (a3ama eKclepruMeHTa MOKe HMMaTH 3Hayaj. Huje 10 cama
nyOoJIMKOBaH pajl y KoMe OM ce MpOoLEHHBAO 3HA4Ya] IPOMEHE peaocielna pa3IuduThX
KOpPOHApHUX TNepPy3MOHHX TMPHUTHCAKA Yy EKCIIEPUMEHTHMAa Ha W30JIOBAHOM CpIy MaroBa Ha
TBARS. CymporcTaBibeHU Cy W pe3yliTaTH KOjH YKa3yjy Ha MPUCYCTBO OKCHIAIMOHOT CTpeca.
[TapameTrap okcHUIAIIMOHOT CTpeca KOjU Ce Mpe MOKE BE3aTH 3a IUHAMHKY MPOJIYKIIUj€ €HEPTH]E
U MUTOXOHIpPUjAIHY XoMeocTady (27 CHIDKEH j€ HaKOH MpUMEHe 30(eHomnpuia y KOHTPOIHO]
rpynu a pacre y aujederecy. HacympoT oBome mapamerap KOju ce Be3yje 3a MeTaboju3am
MoJiMHe3acuheHNX MacHUX KHUCENMHAa U Be3aHo ca TuM henmjckux OmomemOpana TBARS, je
HAKOH NMpHUMEHe 30()eHOIpUIa OBUIIEH Y KOHTPOJIHO] IPYIU a HEyTpajaH OJHOCHO HEe3HAYajHO
CHIKEH TpU CpeAbUM MPUTUCIMMA Y TPYIH ca aujaderecoM (rpadukonu 6poj S A, 5T, 6A u 6
I). Umajyhu y Bugy HaBemene edexkte Ha O u TBARS, a y cBemty nunopuiHOCTH
30(eHomnpuIa MOXe ce U3Byhu MpeTnocTaBka /a jeé y KOHTPOJHO] rpynu edekar 30¢peHonpuia
ycMepeH Ha OmomemMOpane, ma 30or tora pacre TBARS a ne cy pesynratu O mocnemuna
yTHIaja HA OKCHJIA3€ Koja ce y MeMOpaHama Hayia3e. 3a HaBeJIeHO HeMa MOTBP/E Y JIUTEPaTypH.

Mertabonuuke nntepaknuje O>” 1 NO cy Beoma 3HauajHe 0 uemy je Beh 6mmo peun [230].
VY nureparypu West u capaguuuu 2008 o6jaBibyjy na je pacnonoxuBoct NO y aujaberecy
CMamCHa U Ja je To mocienuna narepakuuje ca apyrum ROS [230]. Xuneprivkemuja akTHBHpa
PKCp-INOS curnannu myt y3 ociabsbeny aktuBHOCT eNOS [240]. Moxe ce 3akJbyduTd na
HacTaje pyHKIHOHATHU opemehaj Koju KapakTepHile HeaJekBaTHa Ouo-pacnonoxusoct NO .
VY cnpoBenenom orieny NO je OHO roToBO HEM3MEHEH HAKOH mepdys3uje 30(eHONpUIoM y
KOHTPOJTHOj TpynH (rpadukon O6poj 5 B). ¥V rpymnu ca nujadberecom youeHo je cMameme NO Ha
CPP Behum ox 40 cmH20 ca cratuctuukom 3HadajHouthy Ha CPP 60-100 cm H20 (rpadukon

opoj 6 B). Jla ;m cy mopact Oz” u max NO y rpynu ca nujaberecoM y Be3W M MOXKE JIH Ce
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HeoueknBaHa peakinuja NO y oBoj rpynmu  TymaduTu peakiujoM y kojoj O2” u NO crtBapajy
ONOO- ocTaje OTBOPEHO ITUTAE.

3odeHonpu je TMOKa3ao Mpojia3aH TMO3UTUBAH HHOTPOIIHU W JIYCHTPOIIHH edekar y
KOHTPOJHO] TPyNMH HA HIWKAM TNepQy3MOHUM TMPUTHCIMMA W HETaTUBAaH HHOTPOIHU U
nycutponHu edexar Ha Bucokom CPP. Y ucToj rpymu je youeH cmameme 02 u nopact TBARS
y3 Heytpanau epekat Ha H202 u NO. Cmameme O2” y KOHTPOIHO) TPYIIH MOKEMO CXBAaTUTH U
Kao0 MOCIIEANIy aHTHOKCUIANMOHUX 0coOrHa camor 30deHomnpuia, koju cnaaa y rpyny ACEI ca
cyndxuapunnom rpymnom (enr. sulfhydril —-SH), 3a kojy ce 3Ha na cryma y peakiujy ca O2~ [207,
208, 256], WM CBEHTYaaHOI MPETIIOCTaBJbEHOr edeKTa Ha OKCHAa3e Y JIHAMOPHIHHM
onomembOpanama. M3pakena nmunoduianoct 3o0denonpuia, Beha ox Behune apyrux ACEI [185]
JONPUHOCH TPAHCIIOPTY CYIICTAHIIC Y TKHUBa alu U edekTuma Ha OmomemOpane. [lapamerap
munuaae nepokcumanuje TBARS je moryhe pacrao 300r mposiasHO T0jadaHe CHCTOJHE
aKTUBHOCTH M HETaTUBHOT yTHIIaja 30eHonpuiIa Ha OnomeMOpane Y rpymnu ca aujabeTecoM ce
MElha CIIMKa W TPUKa3aHO MOXKE IMOTKPENHWTH XHUIIOTe3y Ja je MHUOoKapa y aujadberecy
¢dbyHkuronanHo pasnuuut. Moryhe je na youenu n3octanak mopacta TBARS nakon nepdysuje
30()eHONPUIIOM Y TPYIIH ca JAujabeTecoM HacTaje 300T M3MEHEHOT IUJBHOT CYIICTpaTa HacTaIor
MPETXOAHUM OIlTeheheM XHUIIEPIIIMKEMUjOM ¥ XUITOMHCWIMHEMH]OM T1a CE HEraTHBHH edekar
30(eHONpriIa HE UCIoJbaBa. YOoueH nopact Op  HAaKOH MpUMEHE 30(eHONpuia y 1ujadeTHIHO]
IPyIHU IPETXOU KapIUOoJePecOpHuM edekTrma Ha Bumum CPP.

5.3 YTULAJ IEP®Y3UJE BAJICAPTAHOM HA KAPIMOANHAMCKE
ITAPAMETPE U TAPAMETPE OKCHJALIMOHOI' CTPECA Y KOHTPOJIHOJ
I'PYIIN U IT'PYIIN CA JUJABETECOM

Edextn AT Il y TkuBuma ce octBapyjy npexko AT1 penentopa. OBu perentopu cy y
CpPYaHOM TKHUBY HCIOJbEHH Ha KapJIUOMHUOLUTHMA, KapAHOPHOpoOIacTMMa M CUMMIATHYKUM
HEpBHUM 3aBpuiennMa. [Ipeko mHX ce ocTBapyje MO3UTUBHO HMHOTponmHO nejctBo AT Il Te
yTUIIa] HAa XOMEOCTasy M KpeTame Kainnujyma y kapauomuorutuma. AT |l uma edexar Ha
henujcke curHaigHe TyTEeBE W JOBOAU 10 XHUMEpPTpoduje KapaUOMHOLMTA U Mpoudeparuje
cpuanux (ubpobiacra [6, 8]. Bancapran je mosekyn koju uma edpekre u Ha TKuBHe ATI
peuenTope 3a AT |l mrTo je pasznor 3a u360p OBOT JieKa Y CIIPOBEICHOM €KCIIEPUMEHTY.

VY tkuBuMa xuBoTURa ca aujaberecom AT Il je moBumen. Ilojauana aktuBHOCT ATI
perienitopa joBoau Jo noBehane konnentpamuje ROS mTo je mpaheHO aboM aKTHUBAIH]jOM
CUTHAJHUX MyTeBa U qUpekTHUM ornrehemem TkuBa [10]. ¥V muteparypu, BajicapTa ce 03HauaBa
Kao capTaH ca Haju3paKCHUJHUM XUTMOTCH3WBHUM €(EKTOM yjeTHO U HajOe30eaHujU 3a ynoTpely
[267]. Xuneprensuja je BaxkaH KOMOpPOMAWTET y nujabeTecy aiu IOpea XWUIOTEH3MBHOT 3a
NpUMEHY BajicapTaHa O] 3Havaja Cy U IPyTry He3aBUCHU edektu [267].
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3a pas3nuky oj1 30eHonpuia Ko Kora je npu HKkuM CPP y KOHTPOJIHO] TPYIH YOUEHO
yopsame dp/dt, HakoH nepdy3uje BajcapTaHOM 0BO ce He jemraBa (rpadukonu 6poj 7 A u 7 B).
W y KOHTpPOJIHOj U y TPYIH ca aujabeTecoM BajicapTaH JOBOIH J0 CHIKaBama dp/dt max u min
(rpacduxonu 6poj 7 A, 7 b, 8 A u 8 b). CuraudukantHa pasiuka ce ocrBapyje 3a CPP 80 u 120
cm H2O y xourtponnoj rpynu (rpadpuxon 6poj 7 A) u 3a CPP 100 cm H2O y rpymnu ca
nujadberecom (rpaduxon 6poj 8 A). IIpu Tome je na CPP 40-80 cm H20 dp/dt max rotoBo uctu
npe U HaKkoH nepdysuje ekoM. (rpadukonu 6poj 7 A u 8 A) .Paznmuke cy caTUCTHYKH 3HaYajHE
3a dp/dt min ox CPP 80-120 cm H20. (rpadukonu 6poj 7 b u 8 b) Ctuue ce yTucak J1a je Ha4HH
Ha KOju BayicapTaH naenyje Ha dp/dt min ucTH M KOA KOHTPOJHUX M KOJ JKHBOTHEbA Ca
nujaberecom. OBO yka3yje Ha MEXaHHM3aM KOjU HH]jE€ Be3aH 3a IOCJICIUIIC XHUIECPTIUKEMH]E.
[Mponasna crumysanuja dp/dt koja je youena koa nmpuMeHe 30(eHONPHIA Y KOHTPOIHO] TPYyIH
Koj BayicapraHa u3octaje. Kacuuje ycrmopaBame dp/dt koje ce oiBHja BeoMa CIMYHO KO 00a
JeKa MOXE HMMaTH WCTH WM TOBE3aH Y3pOK ali jeé TO MOTPEOHO JOJAaTHO pPaCBETIHTH
UCTPAKUBAKEM KOjU OW MPATHIIM aKTUBAIM]Y WM CYNPECH]y CHTHATHUX IyTeBa YKJbYUEHHUX Y
aKTUBHOCT OBHUX JICKOBA.

Kama je SLVP y nwuramy pasnuke w3Mmel)y KOHTPOJIHE W Tpyle ca amjaberecoM cy
3Ha4yajHo Behe. Bancapran moBoam 10 mocreneHor cHukaBama SLVP y KoHTponHOj rpymu ox
CPP 60-120 cm H20 ¢ tum xga je 3HauajHOCT paziuke youeHa npu BumuM CPP 100 u 120 ¢m
H20 ( p < 0.05) (rpadukon 6poj 7 B) yka3yjyhu Ha Mamy TOJEpaHIMjy Ha MOpPAcT TCH3HjE Y
cucTeMy. XpOHUYHA XHUIIEPIIIMKEMH]ja je ca CBOje CTpaHe J0JATHO yTUIaja Ha PEaKlnjy TKUBA
Ha nepdy3ujy BajcapTaHOM, Ma je y Ipynu ca AujabeTecoM CTaTUCTHYKU 3HadajHo Hibku SLVP
npu ceuM CPP a Beoma 3HauajaH (p<0.01) mpu CPP 100 cmH20 (rpadukon 6poj 8 B). Opo
nojayame HeraTHMBHOT edekrta mepdysuje BaicapraHoM Ha SLVP ykasyje Ha u3MEHmEHOCT
CpYaHOT TKMBa y nujaberecy W TOpea Hau3riiea MPUOIMKHUX BPEIHOCTH KapIuOIMHAMCKUX
napameTapa y mpeTxoIHuM rnopehemnuma cpiia 3paBux MmaoBa U OHUX ca aujaderecoM. Ha netu
HauuH kao kox SLVP memajy ce u pesynrartu 3a LVdevP miro je ouekuBano umajyhu y Bumy
noMuHaHTHY ynory SLVP y toj popmynu. 3nauajuoctu no BpenHoctuma CPP cy cuMeTpuuHe
(rpaduxonu 6poj 7 B, 7 11, 8 B u 8 ). Kako cy edexrn uspaxxenuju Ha dp/dt min vero na dp/dt
max (rpadukonu 6poj 7 A, 7 b, 8 A u 8 B) MOxeMO HPETHOCTaBUTH Ja je Koja Bancaprana
eexaT M3paXEHUJU Ha CICOCOOHOCT penakcanuje. Ha To yka3yjy npomeHe y AMjacTOIH
(rpacdukon 6poj 7 'u 8 I).

Ilepdysuja Bancapranom goBonu ao nopacra DLVP, usyzeB mpu Hajumkem CPP, ca
cratructiukoM 3Hauajuomrhy npu CPP 60,100 u 120 ¢m H20 (p < 0.05) y KOHTpOIHO] Tpynu U
npu CPP 40 ¢m H2O y rpymu ca aujadberecom (rpaduxon 6poj 7 I' u 8 I'). ¥ o6e rpyme pacte
JMJacTOJIHY MPUTHCAK HAKOH Nepdy3rje BacapTaHOM IITO MOHOBO yKa3yje Ha MeXaHU3aM KOjH
yTH4Ye Ha pUrHAHOCT KoMopa. CriocoOHOCT Aa ce nmoseha 11jacTONHU MPUTHCAK je Ouila HEeIlITOo
Mame Hu3paxeHa y rpymnu ca aujaderecoM. Bpennoctu DLVP ce Hucy Memwane HakoH nepdysuje
BaJICAapTaHOM Yy KOHTPOJIHO] rpynu 3a Hajumwxku CPP 40 cm H20 a y rpynu ca aujaGerecom 3a
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Hajsum CPP 120 ¢m HxO (rpaduxon 6poj 7 I' m 8 TI'). VYTumaj 4eTBOpOHEIE/HHE
xunepriaukemuje y cmucity nopacra DLVP npu CPP 120 ¢cm H2O je panuje onucan (rpaduxoH
6poj 1 I'). /la mu ce Ha Taj HAYKMH y YCIIOBUMA XUIIEPTEH3H]j€ JOCTHKE MaKCUMyM mopacta DLVP
Koju epekar BayicapTaHa He MOXKe MpeBa3uhu 0cTaje OTBOpEHO nmuTame. McTo Tako Tpeda nmaru
y BUJY /12 je y A1ja0eTU4HOj TpyNH 3Ha4YajHa pa3iivKa youeHa Ha HajHmwxkem CPP rie je u mpe
nepdysuje neka DLVP 6no Hmwku te je moryhe na moctoju (M3MOIOLIKK MPOCTOP 3a MOPACT
DLVP non nejecrBom Bancaptana. [lopact DLVP y konTponHOj rpynu je 6uo Behn camo HakoH
npUMeHe anuckupeHa (rpadukon 6poj 25).

VY nujabetecy je MPOIYKEHO Tpajare aKIHMOHOT MOTEHIMjala JOK aMIUTUTYIE aKIIHOHOT
MOTEHIMjajla HUCY U3MEHCHE aujadeTecoM HU MPUMEHOM JocapraHa [247]. Penonapusaimona
KalujyMCKa CTpyja CMameHa y CTPENTO30TOIMHOM HHAYKOBaHOM nujaberecy. Riamondi u
capaauuiy cy 2004 o0jaBuid Ja je OBaKaB MPOIEC MPEBEHUPAH XPOHUYHOM OPATTHOM IIPHUMEHOM
nocaptana -6mokatopa AT1 penenropa 3a AT Il [247]. V nocTynHOj auTepaTypu HeMa rmoaTaka
o akyTHUM edekTrma nepdysuje BancapranoM. Bpennoctu HR cy cHmxene Hakon nepdysuje
BajicapraHoM y obe rpyne (rpaduxonu 6poj 7 B u 8 B). Hemro uspaxenuje cy npomeHe y
TpyIu ca qujabeTecoM CTUM Ja Cy 3HaYajHe pa3sinKe youeHe y KOHTpoaHoj rpynu Ha CPP 80 ¢cm
H20 a y rpynu ca aujadberecom npu CPP 100 ¢cm H20 (rpaduxonu 6poj 7 B u 8 B 8). [losznaru
Cy TO3UTHBHU €(EeKTH XPOHWYHE IPHMEHE CapTaHa y NPEBEHIMjH TIOCIEANIA XPOHUYHE
xuneprimkemuje Ha Tkupa [115]. OBu MexaHH3MH Cy Yy TVIABHOM MPOUCTEKIHM U3 MOJyJaluje
edekara okcumanonor crpeca [118]. Tlpenusan MexaHu3aM KOjUM aKyTHa PUMEHA BajicapTaHa
yrude Ha HR ocTaje HepacBeTIbeH.

KopoHapHu mOpOTOK y KOHTPOJHO] TIpynH je HemTo Hku npu BummM CPP y3
cratuctuuky 3HauajHoct mpu CPP 100 ¢m H20 (p<0.05).(rpaduxon 6poj 49). ¥V rpymu ca
nujabeTecoM HeMa pasnuke y BpenHoctuma CF HakoH nepdysuje BaacapTaHoM (rpadukoH 6poj
7 E). PanujoM aHanu3oM pasiuka u3Mel)y KOHTpOJIHE U Tpyrie ca AujabeTecoM YOUurITH CMO Ja je
y Jpyroj TPy KOPOHApHHU MPOTOK HeCUTHU(pHKAHTHO HMkHU (Tpadukon Opoj 1 E). Moryhe je
Jla OBO CMamEHhe Y3pOKOBAHO CIMYHUM MEXaHHW3MOM KOjuUM Jenyje u nepdysuja Bancapranom
na nepgysuja JIEKoOM y IpylH ca AujadeTecoM He TocThxke edekaT BUl)eH y KOHTPOJIHO] TpYIIH.

[Tapamerap yHyTpalimer npuTUcKa Ha 3uJ jJeBe komope RPP y3uma y 003up ppekseniy
Y Pa3BOjJHU NMPHUTHCAK Y JIeBOj KoMopu. O63upoM ja ce (ppeKBeHIla BeoMa Majlo Memwaja MpoMeHa
Bpennoctd RPP je Beoma ciamuna SLVP u LVdevP, ctum nma je koa oBOr mapaMeTpa youeHa
craructruka 3Ha4ajaoct u npu CPP 80 cm H20 y koHTpomHOj rpymu (rpadukonn 6poj 7 K u 8
X). YowsuBo je na je HajMama pa3liuka y ImapaMeTpuMa CUCTONIHE (YHKIHUje TPU HajHUKEM
CPP 40 cm H20 koju oznpaxkaBa ycioBe XMIIOKCHje M XunoTeH3uje (rpagpukonu 6poj 7 A, 7 B, 7
I, 7K, 8 A, 8B, 8 I, 8 )K). Ha xoju Ha4uH je 0BO y Be3H ca KapIHOACIPECOPHUM e(peKTHMA
aKyTHe nepdy3uje BaJicapTaHOM HaM 3a caJia HUje MO3HaTo.
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IIpe moyeTrka ekcrnepuMeHTa OWJIO je OYEKMBAaHO Ja he JIeK ca HajUCIOJbCHHUjUM
YTHIIAjeM Ha TapamMeTpe OKCHIAIMOHOT cTpeca OMTH yrnpaBo BaiicapTaH. [IpermocraBibeHO je u
na he okcuaanmoHu cTpec OWTH M3paXKEHUJU y Tpymnu ca aujaderecom. HeoueknBaHna je Ouia
pasnuKa y peakiju 3IpaBuX M CpIlia MmaioBa ca aujadeTecoM HakoH nepdysuje BajcapTaHoM. Y
KOHTPOJIHO] TPYHH Ha HajHIKeM, xurokcuuHoM CPP nHakoH nepdysuje Bancapranom Or”
CTaTUCTHYKU 3HA4YajHO pacTe Aa Ou 3aTuM mpu octanuM CPP 6uo 3HayajHO HUXH (FpaduKOH
0poj 9 A). Edekar cmamema OKCHIAIIMOHOT cTpeca mpuMeHoM Onokaropa edekara AT 1l mpeko
AT1 peneriropa je OYeKHBaH y HaTOJIOMIKUM ycioBuMa faujabereca [118]. Beoma pazmuunro O2”
y TPYIH ca ujabeTecoM Mope OJpKaBama CTATHCTUYKK 3HAYajHUO BUIIer pesynrarta npu CPP
40 ¢cm HO na cBum ocramum CPP Hema pa3juKe BpPEIHOCTH Ipe M HAKOH mepdysuje
BasicaptanoM (rpadukon 6poj 10 A). U npu mopehewy Bpennoct O2” 37ApaBUX M IHjabCTUIHUX
naroBa BpeaHoctu Oy ¢y ouse Hmwke (rpadukon 6poj 2 A) mro je TymaueHo peakuujom ca NO
crBopeHuM narosomkoM aktuBanujom INOS. Pesynratu O2” yka3syjy Ja BajcapTaH MMa Mamu
VTHII] Ha cMambee 027y nujaberecy Hero y KOHTPOJHOj rpynu. Tpeba umatu y BUAY Ja HAKOH
eKCIUIaHTallKje CpIia MOCTOj€ YCIOBH 32 Pa3B0j OKCHIAIIMOHOT CTpeca U Y KOHTPOJIHO] TPYIH, 1a
cy edektu BaicapTaHa Ha okcupanuonu crpec mnpeko ATi penenropa 3a AT |l ouekuBaHu
(rpacdukon 6poj 9 A). Ocraje Hemo3HaHMLA 3alITO M30cTaje epekaT y aAujaberecy OAHOCHO
3amTo BaicapTad noBehaBa Oy xunokcuynum ycnosuma CPP 40 em HO (rpadukon 6poj 10
A). TIpu 0OBOM NMPHUTUCKY CY HajMarbe U3PaKEHH HETaTMBHU MHOTPOIHU M JYCHTPOIHH €(PEeKTH
Basicaptana (rpaduxonu 6poj 7 A, 75,7B, 71,7 XK, 8 A, 8 b, 8 B, 8 ]I, 8 )K)

VY nopehewy ca oBum pesynrarom H202 je y KOHTPOJIHO] Fpyny HE3HAYajHO BUILU MPU
CPP 40 cm H20 na 6u 3aTM OMO HMJKM IPU BHUIIMM NPUTHCLMMA y3 CTATUCTHUYKU 3HA4YajHY
pazmuky Ha CPP 100 ¢cm H2O VYouaBamo BenmKy ciIMdHOCT y edekTnma akyTHe nepdysuje
BaJICapTaHOM Ha OBa J[Ba MapaMeTpa OKCHUAAMOHOT CTpeca y KOHTPOIHO) rpymnu. M y rpymu ca
nujabeTecoM MOXKEMO 3aKJbY4HTH Aa je mpomeHa H2O» Beoma crimdHa M3MeHaMa BUI)EHUM KOJI
O2" 6e3 063upa mTo ce 300r Behe n HekoH3ucTeHTHE ocumianuje H202 y KOHTpoIHO] rpymnH
nojaBibyje cratuctuuka 3Hadajuoct Ha CPP 60 cm H:0 Osa cinmyHOCT yKasyje na cy
MEXaHU3MHU KojuMa BajicapTaH yruye Ha BpeaHoctu Oz” u H202 mnoBe3anu a 6e3 o03upa Ha
YOUJbHBE TIapajielIHe pa3iuKke u3Mel)y 3paBux v )KUBOTHHA Ca TU]a0eTECoM.

VY nuteparypu ce omnucyje Aa XpOHHYHA NpPUMEHa BajicapTaHa JOBOAM 10 noBehaHe
aKTUBHOCTH M TeHCKe ekcripecuje 3a GPX. OBaj aHTHOKCHIAIIMOHU MoJieKy HeyTpanume Oz” u
H202 xoju ce mojayaHo crBapajy y amjaderecy [268]. OBo Huje jenmuHHM MeXaHW3aM KOjUM
IpUMEHa BajicapTaHa yTWYe Ha OKcuaauumoHu crpec. Edextuma npexko AT peuentopa
BajicapTaH crpedaBa edekre mojavane akTtmBanuje PKC kapaktepucTHyHOr 3a crama
xuneprivkemuje u npaheHor mnoBehaweM okcupanuoHor crpeca aktuBamuje TNF-f u
MOHOIIMTHOT Xe€MOaTpaKTaHTCKOT mpoterHa 1 (enr. monocyte chemoattractant protein 1: MCP-
1), wrto cBe BoaU yOp3aHO] MHTEPCTHUIMjaTHO] (UOPO3U U TOropIiaBa KapanoMuonaTtujy [269]
[269]. [ToBehanu oxcumanmonu ctpec akTuBUpa mporiiec arnonrose [270]. Bancapran cmamyjyhu
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OKCHJAIIMOHK CcTpec yTuue Ha wMamy aktuBaidjy NFKB um TNFo unme ce yruiaj
XHIIEpIIIMKeMHUje Ha amonrtop3y ymamyje [270]. Dandona u capamuurmm 2004 ykasyjy na
XpOHMYHA TIPpUMEHA BajicapTaHa JOBOJAM JIO CMamuBama KoHIeHTpauuje Oz jenoBameM Ha
NADPH oxkcunasy [271]. EdukacHocT y KapAMOBacKyJapHOj MNaTOJIOTHju MOTBpheHa je
MPOTEKTHUBHUM €(PEKTOM KOjU XPOHHWYHA MPUMEHA BajcapTaHa MMa HaKOH MH(]AapKTa MUOKapa
rie je yrBpheHo na BajcapTaH cMamyje OKCHIAaluMoHW cTpec M aktuBHOCT TNF-a [272, 273].
JlejcTBO Ha aHTHOKCHIAI[MOHY 3aIITUTy ce mopes nosehane ekcrpecuje reHa 3a GPX [268]
ornena y crpedyaBawy uaxubunmje SOD, CAT u pexykoBanor riyratuona [271, 275].

Merabonmuzam L-aprunun NO cucrema je usmemen y aujaderecy [230]. Ilocroju
CMameHa OMOPaCIOIOKUBOCT aprUHIHA a u3MemeHa je u akTuBHOCT NOS. YoueHo je cMameme
aktuBHOCTH eHioTenHe eNOS u mojayame aktuBHOCTH MHAYIMOMIHE INOS. OBakBu noraljaju
BOJICc M3MEHaMa BacKylapHOr ToHyca u moBehaBajy okcumarmonu crpec [40]. Tlepdysuja
BasicapraHom y KOHTPOJIHO] IPYITH HHUje IoBena a0 usMmeHe BpeaHoctu NO (rpadukon 6poj 9 B).
Y rpynu ca qujaberecoM yodeHe pa3iiMKe HHUCY KOH3UCTCHTHE alld Cy OCIWJIAIU]e U3PAKCHE A
je NO nakon nepdy3uje Bancapranom Bumm ripu CPP 40-80 ¢cm H>0 a nmxku Ha 100 1 120 ¢cm
H20. ¥V cBemy oBoMe cTaTHUCTHYKA 3HA4ajHOCT je 3abenesxkena Ha CPP 40, 60 u 100 ¢cm H20
(rpaduxon 6poj 10 B). Moryhe je na je HekonTpoaucana aktuBHocT INOS y nujaderecy y3pok
oBakBHX ociianuja NO.

[Mapamerap munuane oxcupanuje TBARS je cHWXKEH 0pH XPOHUYHO] TNPHUMEHHU
Bajicaptana [275]. YV chnpoBeacHOM €KCIIEPHUMEHTY HHje youeHa 3HauyajHa pasjvKa HaKOH
nepdy3rje BaJCapTaHOM H3Y3€B y KOHTPOJIHO] rpynu Ha HajBuiemM CPP kafga je HUXH.
Bpennoctu TBARS y KOHTponHOj Tpynu cy Beoma ocuuiupane npu cpeamsum CPP u npe u
HakoH npumeHe Jieka (rpadukon 6poj 9 I'). Ca apyre crpane TBARS je nuneapHo pactao npu
nopacty CPP y rpynu ca nujaberecoM 0Oe3 3HauajHe M3MEHE BpPEIHOCTH HAKOH mnepdysuje
BanicaptanoM (rpadukon 6poj 10 I'). Kperarme BpeTHOCTH Y KOHTPOJIHO] TPYIIH je mapajieHo CBe
no Hajpumer CPP OJHOCHO ycCJOBa XHUIIEPTEH3Mje M IMPEHANPETHYTOCTH TKUBA.Y OBUM
ycJIOBUMa BaJicapTaH cMmamyje Bpeanoct TBARS (rpaduxon 6poj 9 I). YV aprepujckoj
XunepreH3uju 6e3 aujadbereca ka0 KOMOpPOMIUTETa OBO MOXKE MMaTH 3Hayaj jep MpeacTaBiba
JOJIaTHU aHTUOKCHJIATUBHU MOTEHIIMjaJl BaJcapTaHa.

AKyTHU e(eKTH BajcapTaHa Ha MapaMeTpe OKCHUAAIMOHOT CTpeca HUCY Y MOTIIYHOCTH
MTOHOBWJIM PaHHUje€ ONMCAHO MPH XPOHUYHO] TprMeHH Jieka. [lonasu mo cmamema O2”u TBARS y
KOHTPOJIHO] TPYNH U 0Baj edekar je mojayad npu BummM nputuciuma. Y JIKMII oaj edexar
Hyuje ucnosbeH. Metabomuzam H202 u NO Huje 3Ha4ajHO U3MEHEH MaKo Cy YOUeHE OCIHIIaIMje
BPEIHOCTH.
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5.4 YTULHAJ NEP®Y3UJE CIIMPUHOJAKTOHOM HA KAPAUOJINHAMCKE
ITAPAMETPE U TAPAMETPE OKCHJALHHOHOI' CTPECA Y KOHTPOJIHOJ
I'PYIIM U IT'PYIIN CA JUJABETECOM

AJITOCTEpOH C€ CHUHTETHIIE y MHOKapAy Kao W CBU ApYyru eieMeHTu TkuBHOr PAAC.
CBoje edekre ocTBapyje IpeKo MUHEPATOKOPTUKOCTEPOUIHOT peuentopa-MP a mocraBibeHa je
CyMiba Ha MOCTOjame HEelmo3HaTor MeMOpaHckor pereniropa [186]. Ha oBaj 3ak/byuak je HaBello
UCIIUTHBAKE KOje cy crpoBenu Barbato u capagnuim 2002 kana cy yTBpAWIH J1a CY TO3UTHBHU
MHOTPOITHN e(eKTH aIJ0CTepoHa mojadanu OsokagomM MP CnupunonaktoHom [186]. Edexre
ocTBapeHe npexo MP Ha3uBaMo reHOMCKHUM jep ce 10 Be3uBamy 3a MP anmocrepon npeHocu 10
jenpa rae ce ocraBpyje edekaTHa akTuBanujy reHa. HereHomcku edexTu Hactymajy Opike
Barbato u capaguuiu cy o6jasmiu 2004 1a angocTepoH ¥ CHUPHHOIAKTOH HAKO U jeJIaH U IPYTH
MOKa3yjy MO3UTHBHO HHOTPOITHO [€jCTBO, TO YHMHE Ha pasnuyute HauuHe.[264]. Tlpema
Haja3uMa OBHMX ayTopa alJIOCTEPOH MPOJIa3HUW MO3UTHBHU HHOTPONMHU e(eKiaT MOCTHXKE Mpe
CBera MIPOMEHOM HHTpaleIyJapHOT anuAo0-0a3HOr cTaTyca Ka allkallo3d IITo IMoBehaBa
aKTUBHOCT KalIMjyMOM akTuBUpaHe Muo3mH ATP-aze a crnupuHomaktoH noBehaBa
xonnentpauujy Ca?* y mujactomu. [264].

AnnocTepoH mojacTUYE pa3Boj MHOKapaHe (ubOpo3e W TO aAenyjyhu Moaynanujom
epexara AT |l Ha meroe AT: peuenTope, perentope Npeko Kojux mnojayana aktuBHOCT PAAC
BOAM JI0 ToBehaHOr OKCHIAMOHOT CTpeca, akThBamMje HH(IaMaTOpHE Kackajae, TKUBHOT
peMojienioBama u Gpudpose [248].

CHupHUHOJIAKTOH j€ HecelleKTUBHU Omokatop MP [247]. CrpykTypaiaHo je ciauyaH
MPOreCTEPOHY IITO je OCHOB 3a HeKe Hy3e()eKTe KOje KO/ XpOHUYHE PUMEHe TpousBoau [247].
JloOpe edexTe je moka3zao HAKOH J0/aBara MallMjeHTHMa ca XPOHUYHOM CpYaHOM ciIabocTu
Tpeher u 4eTBPTOT CTelNeHa npemMa kiacupukanuju byjopkiike 3paBcTBEHE acmolyjaiuje (eHr.
New York health association I11-1V; NYHA 111-1V) kako je youeHO y paHJIOMHU30BaHO] CTYIUjH 32
eBayanujy cnupuHonaktona (randomized aldactone evaluation study: RALES) ca cmamemem
mopTanutera 3a 30% [248].

Excniepumenrtanna cryauja u3z 2003 roauHe je ykasana Ja XpOHHYHA aJMHHUCTpanuja
CnuprHONAKTOHA KOJ TIaloBa ca XEMHUJCKM HHAYKOBaHMM JujabeTrecoM HE JO0BOJAU [0
nobospiama Hanaza dp/dt m LVdevP. V wuctoj cyamju omucyje ce na cy OBM HapameTpu
U3MEHEHH Ca 0caM HeZleJba XpOHWYHE Xuneprinkemuje [249]. Panuje cryauje cy ykasuBaie n1a
XpOHMYHA NpPHMEHAa CHUPHUHONAKTOHA CcMamyje (puOpo3y Muokapjia y CTPENTO30TOLHUHOM
MHJIyKOBAaHOM JHjabeTecy ai M Jajbe 0e3 mobosbliama KapAHnoauHaMcKuX mapamerapa [250].
OBakBH pe3yaTaTH MOTY YKa3WBaTH Jia Cy KapIWOIWHAMCKH MapaMeTpH 1ojJ BehuM yTHIajeM
nopemehaja kperama Ca®" y kapamommormTuma: ocrmoGahama Ca?* mpen KoHTpakimjy,
henujckor onerephema KaniujyMoM 1 ycropeHe aktiuBHoctd SERCA2a [241].
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VY crpoBeZIeHOM €KCIIEPUMEHTY CIIMPUHOJIAKTOH je y 00e rpyme noBeo jo mopacrta dp/dt
max va CPP 40 cm H20 y3 cTaTUCTHYKY 3HA4ajHOCT y rpynu ¢ aujaderecom (rpadukoHn Opoj
11 Au 12 A). Ha Butumm CPP dp/dt max je 611aro cumkeH HakoH nepdysuje CIUpHHOIAKTOHOM
HEIITO W3paKEHHje aji He ¥ cTaTUCTUYKH 3HayajHo Ha CPP 120 cm H20 (rpaduxonu 6poj 11 A
u 12 A). Be3smaio npeciukan oaroBop Ha nepdysujy CIIUPHUHOIAKTOHOM yo4aBaMo U 3a OCTalie
napameTpe y Be3u ca cuctoiaHoM ¢ynkiujom SLVP, LVdevP, RPP a Buljen je u xox dp/dt min.
(rpadukonu 6poj 11 A, 11 b, 11 B, 11 [T, 11 XK, 12 A, 12 b, 12 B, 12 /1, 12 XX) Pasnor oBux
[IPOMEHA j€ OMKCaHW, MPOJAa3HH IO3MTHBHH MHOTPOIHH e(deKkaT CIHPHHONAKTOHA [264].
Jlycutporinu edekar yodaBamo y Tpymu ca aujaberecom Ha Hajumkem CPP (p < 0.05)
(rpaduxon 6poj 12 b). 3a pasznuky o oBOT pe3yiTaTa y KOHTPOJHO] TPYIH JIYCUTPOITHU edeKkar
je cmamen mpu CPP 100 cm H20 (p < 0.05) (rpadukon 6poj 11 B). Cam 06auKk KpuBe Ha
rpaduKOHY je TIoyIapaH y3 HEMOIyIapHOCT Yy 3HAYaJHOCTH pa3jiuKe. Y JINTEpaTypu HEMa jacHe
oJIpeTHUIIe KOja Ou o0jacHWIa youeHe eeKTe U HBHXOBE IMOCICIUIE Al CC U3HOCH MUIILJbCHE
Ja CIMPHHONAKTOH Mema M KoHmeHTparujy Ca®’ u MonekymapHH OATOBOp Ha HPOMEHY
xonnentpanuje Ca* [264].

Kana je y nutamy DLVP y KoHTpOsTHO]j rpynH je youeH HeyTpaiaH edekar Ha HajHIKEM
CPP na 6u 3atum DLVP 6uo cHmken y3 craructuuky 3Hadajaoct Ha CPP 60 u 80 cm H20 (p <
0.05) u Onaru mopact Ha Hajumem CPP 120 cm H2O (rpaduxon 6poj 11 I'). ¥V rpynu ca
nujabeTecoM Kaja je ypaheHo nopeheme ca KOHTPOJIHUM JKUBOTHIbAMa MPH OBUM MPUTUCIUMA
HUje Ouiao yowsuBe pasiuke (rpadpukon Opoj 12 I'). OBako pa3IuUYUT OArOBOP ITOHOBO
MOTEHIMpa 3aKJby4YaK Jia jeé MUoKap y nujaderecy GyHKIMOHAIHO pa3anuuT. CMamemhe TOHyca
JIeBe€ KOMOpEe y JHMjacTONM Y KackaJu IPOMEHEe INPUTHCKA IMPETXOJU OIMUCHOM CMamemy
napaMeTapa CHcToJIHe (QYHKIMje ¥ MOKe OMTH y3pOKOBAHO OmHcaHuM eexToM Ha mopact Ca?*
y nawujacronu [264]. UMctu ayropu cy cyrepucai U3MEHEH OIrOBOpP TKHBA Ha IOMEHY
xonnentpanuje Ca’* npu mpumenn crmpunonaktoHa [264], Pasnumuur oArosop TKuMBa Ha
CIUPUHOJIAKTOH y KOHTPOJIHO] TPyNU U Jujaberecy OM y CBETIy MPETXOJHOr HaBojaa Ouo y
carjiacujy ca orcepBalMoM jAa Jujaderec y (QyHKIIMOHAJIHOM CMHUCIY MEHa OArOBOp TKHMBA Ha
HOKCY.

Kako je o0muk KprBe MpoOMEHEe KapIHOAMHCMAaKHX Tapamerapa mpe cBera dp/dt Beoma
ClIM4aH BUNEHOM KO eKcrepuMeHTa ca 30(peHonpuioM Moryhe je na je u y oBOM ciyyajy y
nUTamy epeKar y3poKOBaH YTHIAjeM MeTa0doiHM3aM U akTHBHOCT (ocdorambana [243].3a oo
HeMa moTBpAe y aurtepaTypu. Dhalla u capamummm ykasyjy na je xomeocrasa Ca®' y
KapJIMOMHOILIUTUMA pETyJIMCaHa ca BHILE MPOTENHA, TOMEHYTH (GocdonambaH je jeaH o1l bHX, U
Jla IpOMeHe HHX0Be KOHIIEHTPAIlHje i aKTUBHOCTH MOKe peMeTHTH XoMmeoctasy CaZ* [265].

Ca npyre crpane 0J10Kajia MUHEPATOKOPTUKOCTEPOUIHOT pelenTopa MpeMa paHUjuM
TeopHjamMa MOTeHIHpa e(eKkTe TKUBHOI ajJ0CTepOHa MPEKO MEMOpaHCKOI pelenTtopa U Taj
MMO3UTHBHU MHOTPOMHHU edekaT Moke Outu mposazan [186]. HoBuja nctpaxuBama ymnyhyjy Ha
M3MeHy KOHIIEHTpAIldje M pearoBama Ha W3MeHy KoHienTparmje Ca* [264]. Y cmposeneHOM
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EKCIICPUMEHTY TIPOJIa3HW IMO3UTHBHM WHOTPOIHH eQeKaT je W3PpaKCHHju y Tpymu ca
nujaberecom (rpadukon 6poj 12 A) mro je y CympoTHOCTH ca Bul)eHHM y Tpymd ca
3o¢eHonpuioM (rpadukonu 6poj 3 A u 4 A).

Cpuana ¢pekBeHIIa je CHHXKECHa TOKOM Iepdy3uje CIUPHUHOJIAKTOHOM. BpemHocTtu cy
umwke Ha CPP 60-120 cm H20 (rpaduxonu 6poj 11 B u 12 'B). CrarrcTiuky 3HaYajHA pa3inuKa
youeHa je npu CPP 60-100 cm H2O (p < 0.05) (rpaduxonu 6poj 11 B u 12 'B). Jujaderec
MHJIyKOBaH CTPENTO30TOIMHOM IpeMa HaBoauma Boudina-e u capamHuka He JJOBOIU O M3MEH
cpuane ¢peksenie [14] wro je BuheHo U y cripoBeneHOM excriepuMeHTy (rpadukon 0poj 6). Y
obe rpyre Bul)EHO je CTaTUCTHYKH 3HAa4YajaHO CMameme (pekBeHile HakoH mepdys3uje
cnupuHONIakToHOM (Tpadukonu Opoj 11 B u 12 'B). Moaymnatopu PAAC y cnposeneHoM
EKCIICpUMEHTY MMajy HEraTMBaH YTHIAj Ha CcpYaHy (PEKBEHIly, INUCKPETHO HAKOH NPUMEHE
3o(eHonpuaa U Bajicaprana, (rpaduxonu 6poj 3 B u 4 'B), anu 3HauYajHUje HCIOJBEHO 32
CIIUPHUHOJIAKTOH U ajucKupeH (rpadukonu 6poj 11 B, 12 B, 15D u 16 'B). Hema pagosa koju 6u
o0jacHWIM Y3pOK OBakBe mojaBe. JlekoBu koju cy ucnobuin edpexatr Ha HR yuHMIM cy TO Ha
WCTH HA4YWH y 00e Tpyre, mTo MoTBphyje paHuje HABOJAE Ja CTPENTO30TOIMHOM HHIYKOBAHH
nujaberec He yruue Ha HR [14].

[TpomeHe KOpOHApHOT MPOTOKA MpaTe paHUje yOoueHEe IMPOMEHE 3a IMapaMeTpe CHCTOJIHE
¢byukuuje (rpaduxonu 6poj 11 A, 11 b, 11 B, 11 1, 11 XK, 12 A, 12 b, 12 B, 12 JI, 12 X).
Koponapuau npotok pacte Ha CPP 40 cm H20 y o6e rpymne na Ou 3atuM 110 Kpaja Ouo CHUKEH H
TO y3 cTatucTudKy 3HauajHOCT (p < 0.05) (rpaduxon 6poj 11 E u 12 E). Edextn Ha kopoHapHH
MPOTOK Cy y Mocienuiia komouHaiuje edexkara Ha KOHTPAKTHIIHOCT U CpuaHy (PpekBeHiry. Y
JUTEpaTypu ce OIHUCYje Ja CIUPUHOJIAKTOH CIpedyaBa HEraTHBHE e(eKTe aljocTepoHa Ha
KOpPOHApHU MPOTOK [276]. ¥ crpoBeneHoM ornieay cnupuHoiaktoH cem Ha CPP 40 cm H20 Huje
nosehaBao CF, nanpotuB mpotok je Hwxku Ha BummM CPP. Pa3nuke y eKCIepUMEHTaIHOM
MoJiesly MOTY OMTH Y3pOK OBE€ I0jaB€ I U HETAaTUBHUH €(EeKTH CIHMPHUHOIAKTOHA HA CpYaHy
(bpekBeHIy U penakcaiujy Muokapaa (rpaduxonu 6poj: 11 T7, 12 T', 11 B, 12 B). 3a rymaueme
KOpPOHApHOT MPOTOKA O] 3Ha4yaja Cy IMOAALM W3 JHUTEpaType MpeMa KOjuMa CIIMPUHOIAKTOH
nobospimaBa Gyakuujy eNOS [279]. Pesynraru NO ce HHCY 3HA4YajHO MEHATH MPU AKYTHO]
NPUMEHHU CIUPUHOJIAaKTOHA (Tpadukonu Opoj 13 B u 14 B) anum je youeHa BeiMka OCLUIIAIM]ja
Hayaza y aujabetnyHoj rpynu. OBakaB pe3ynTar ce joll Mperno3Haje Mpu NPUMEHH BajicapTaHa
WIN aJIMCKUpEeHa y Tpynu ca aujaberecoM. IIpermnocTaBibeHH Y3pOK je MaTOJIOLIKA aKTHBAIH]ja
INOS, mpu "uemy cy peryaaTopHu MEXaHU3MH H3MEHCHU.

Cymnepokcuji aHjoH paguKal je HakoH mepdy3uje CHUPUHOJIAKTOHOM CHUXEH IpH
HAjBUILEM NMPUTHCKY Y KOHTPOJIHO) TPYIH U IPU CPEAHEM MPUTHCKY y TPYyIHU ca JaujabeTecoMm.
OBo yka3yje 1a CHUPUHOJAKTOH MOXE TO3UTHUBHO YTHULATH HAa OKCHJIAIMOHU CTpEC Y
XUMEPTEH3UJU U ArjabeTecy, cTalbiMa ca MOBULICHUM OKCUIAIIMOHUM CTPECOM.
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Ca ppyre ctpane, BpemHoctd H202 cy HenpoMmemeHe HAKOH aJMHHHUCTpAIH]je
CIIUPHUHOJAKTOHA Y KOHTPOJHOj M EKCIIEpUMEHTAIHOj rpymnu skuBoTHma. Ojeda-Cervantes u
CapaJIHUIM Cy Yy CBOM HWCTPaKUBamby IOKA3aId Ja XPOHWYHA IPHUMEHA CHHPOHOJIAKTOHA
camwkaBa HuBoe H>O» [278]. Mayyas u capagHuiM Cy HCIUTHBAIN ¢PEKTe YCTBOPOHEICIHHE
aJIMUHUCTpAIMje CIIMPOHOIAKTOHA Ha 37JpaBUM U J1ja0eTHYHUM MallOBUMa, U 3aKJbYUYHIIU CYy J1a
XpOHUYHA MTPUMEHA CIIMPOHOJIAKTOHA oBehaBa HUBOE YKYITHUX HUTPHUTA y MJIa3MH M aKTUBHOCT
TJIyTaTHOH pelayKTase U nepokcuaase. [279]. ¥V naurepaTypu je HaBEICHO Ja XpOHUYHA TPUMEHA
CIIMPUHOJIAKTOHA 1MO0O0JbIIaBA AKTHMBHOCT Karajase, jOIl jeJIHOT €H3UMa aHTHOKCHIAIMOHE
samrure ca edexrmma Ha HoO2 [280, 281]. Pesynratu crpoBemeHOr orjeaa ykasyjy aa ce
edexTu ciupuHoyiakToHa Ha H2O2 He ocTBapyjy HAaKOH aKyTHE aMHUHHUCTpAIlUje ITO yKa3zyje Ha
reHoMcku eekat (rpadukonu 6poj 13 b u 14 B).

WHTepecaHTHO, MHIEKC JHUIUIHE TIEPOKCUIAIM]jE je 3HAYajHO POMEHEH HAKOH MPHMEHE
CIIMPOHOJIAKTOHA. Y TPYNH 3APaBHUX KUBOTHIA aKYTHO MTPUMEHEH CIIUPOHOJIAKTOH CTATUCTHYKH
3HAYajHO CKOPO Ha CBUM Mep(dy3nOHHM MpHUTHCLHKMA Jelyje cMambemeM [BARS y onHocy Ha
KOHTpOJIHE YCIIOBE, JOK y TIpymH JujabeTHuHuX cMmameme npumehyjemo ma 60 cm H20
(rpacdukonu Opoj 13 I' u 14 I'). Y npeTxoaHO HABEJACHUM CTyaMjama, BpeaHoctu TBARS nHucy
Owmsie pOMEmEHE TI0J YTUIAjeM CIUPOHOJAKTOHA, IITO ONET HHje Yy CarjJaCHOCTH ca HalluM
pesyaratuMa a IITO oO0jamimaBa  pa3lidka EKCHepUMEHTATHHX MOjJena. Y3 BajcapTaH
CIMPUHOJIAKTOH JIOBOJM 10 HajBeher cmamema TBARS u oBO je Haju3pakeHHje Ha HajBUIIEM
CPP (rpaduxon 6poj 41). AxyTHU e(eKTH CIHUPHUHOJIAKTOHA Ca JTOMHHAHTHUM YTHIAjeM Ha
TBARS Mo’ke yk3uMBaTH Ha MPOTEKTHBHA CBOJCTBA Jieka MpeMa OmoMeMOpaHama, Koje cajpike
OpojHe monuHe3acuheHe ciobonHe MacHe kucenuHe. [IpucycTBo xumepreHsuje OM OUYEKHBAHO
MOTJIO Ja TMOTeHIMpa eeKTe CIUPUHOJIAKTOHA Ha OKCHIAIMOHH CTpec MMajyhu y BUay aa cy
KapanoIenpecopHy e(eKTH CIUPUHOIAKTOHA M3PAKEHUJU TIPH CYNIPAHOPMATHUM BPEIHOCTHMA
CPP.

5.5 YTULHAJ NEP®Y3UJE AINCKUPEHOM HA KAPAUOJANHAMCKE
ITAPAMETPE U TAPAMETPE OKCHJALIMOHOI' CTPECA Y KOHTPOJIHOJ
I'PYIIM U TPYIIN CA JUJABETECOM

AnMckupeH je JMpeKTaH OJokaTop peHMHa ca e(peKTUMa KOju Cce OCTBapyjy Yy
LIUPKYNaluju, TKUBMMa aiud 3a pa3nuky oj Behune npyrux wmoxpymnatopa PAAC u
UHTpanenynapHo. [6]. YrnpaBo cocoOHOCT nocTH3ama CBUX MOJpYUYHja TIe je PEeHUH MPUCYTaH
Ouna je cxBaheHa kao MoryhHocT cBeoOyxBaTHe MHXHOHIHje mojadanor aejctBa PAAC [251-
254].
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Ha ocHoBy mocTynmHuX mojaraka auja0eTec je KapaKTepHCaH M0jayaHOM aKTHBHOIIhy
TkuBHOT PAAC y anHuManuum MojieauMa u To 3.4 myTta y OJHOCY Ha KOHTPOJIHE KUBOTHUHHE a
JI0JIATHO jOIII ABOCTPYKO BHUIIIE Kajia MOCTOjH MPUApPYKeHa xuneprensuje [9].

Penun ce xao u cBu octanu eneMeHTd PAAC cuHTeTHIle y TKHBUMA U HEroBa MojayaHa
aKTUBHOCT TMOACTUYE HHUCXOJIHY akTHBHOCT enemeHata PAAC ca edexkrom Ha mopact
OKCHJIAIIMOHOT CcTpeca, WH(pIaMaTopHE Kackaje, I0ja4aHOT CTBapama eKCTpaIeTyIapHOT
MaTpukca U GuOpo3y TkuBa. CBe OBO je y EKCHEPUMEHTAIHHM MOJEINMa M CTyAHMjaMa Ha
XyMaHOj HOMYyJIalKjH YCIIEIIHO MPEBEHUPAHO XPOHMYHOM IIPUMEHOM aucKkupena [251].

Paznmuuutn monmenu moxaynanuje enemenata PAAC nmenyjy pa3ivuduTUM MEXaHU3MUMA.
[IpermocTaBibeHO je na OM KOMOMHOBaHA Tepalvja MOTJia TONMPaBUTH Kpajke edekre. Muaeje
IMpEeKTHE MHXMOWIMja peHnHa y3 Bazommnaratopue edexre ACEl wmm xomOumnHanumja edekara
ACEIl ca gupektnom Onokamom ATI1 penentopa mTo je edekaT capraHa Cy OINPEACIUIH
KIIMHAYape Jla TPUMEHE OBakBe Tepamujcke monene. Kako je Beh m3Hero oBo ce HHje J0HENO
KEJbEHHU Pe3yJITarT, yIpaBo CYIPOTHO JOILIO je 0 noBehama KapJHOBaCKyJIapHOT MOPTAJIUTETA
[174-177]. OBuM eKCHepHMMEHTOM IIpyXa Ce JOMPHHOC Ca3Hamby Koje OW MOMOIJIO0 ga ce
pacBetriie edektu akytHe nepdysuje moaynaropa PAAC Ha n30510BaHO cpiia mamoBa ca win 0e3
ctumynanuje TkuBHOr PAAC xunepriukemMujoM. AJIHCKUPEH Kao CBEOOYXBaTHH OJIOKAaTOp
TKUBHOT PEHWHA YjeHO j€ 3aMUIUBEH M Kao JICK KOju OW TojadyaHuM eeKTuMa y TPymH ca
nujaberecom aokaszao Behe nmpucycrBo TkuBHor PAAC y nujabderecy [152, 251].

Westermann u cpagaumu 2008 kao u Yang u capagaunu 2013. myOnukyjy pamoBe y
KOJiMa je AJIMCKUPEH O3HAYeH Kao JIEK KOjU HAKOH XPOHWYHE MepopaliHe MpuMeHe yHarpelyje
CUCTOJIHY U UjaCTOJIHY (YHKIIHM]Y, CMamYyj€ aronTo3y, TKUBHO PEMOJIETIOBAkE U XUIIEPTPOPU)y
muokapaa [251, 252]. Parodi-Rullan ca capagaumuma 2013. ykasyje ma je Oosba
MUTOXOHJpHjaiHa (YHKIMja HAKOH XpOHUYHE IPUMEHE aJIUCKUpPEHA Y3pOK CMameHOr
NOCTUH()APKTHOT peMOJeToBaka MHOKapia y aHUMalHOM Mogeny aujabereca [253]. Ca
MYpPHUHHIM MOJIETIOM JujabeTeca HCKyCTBa 00jaBibyje Thomas ca capagnunuma 2013 u ykasyje na
Jj€ XpOHHWYHA IPUMEHA &IMCKUPEHA CMambuiIa TujacTonny auchynkiyjy yenemnuje ogq ACEI unun
caprana [254]. ¥V cBeTiy 0BHX MO3MUTHUBHHX edekaTa M paHHje U3HECCHUX HEraTHBHHX edekata
KOMOMHalMje aucKupeHa ca apyrum moayiaropuma PAAC, cipoBeieHUM €KCIIEPUMEHTOM Ce
npy)Xa YBHI y pa3yMeBame MPHPOJE aKyTHHX HEXEJhEHHX edeKaTa aIUCKHUpPeHa TOKOM
nepdy3uje U30JI0BAHOT cpIia 37PaBUX U MAIl0Ba ca 1UjadeTecoM.

VY pesynratuma HCTpakuBama yodeHo je cienehe: [IpBo ammckupeH je JeK Koju je
MOKa3ao HajBehy pa3nmuky y epexkTuma Ha 37IpaBO U JUja0eTECOM U3MEHEHO TKUBO (TpaduKOHU
opoj 15 u 16). OBa pasivka je ¥ KBaHTHTaTHBHA W MO HEKaJ KBaJlWTAaTHBHA. KBaHTHTaTHBHA
KaJia je ICTOCMEpHA U KOJ KOHTPOJIHE U TPyIIe ca ANjadeTUIHUM KXHUBOTHE-AMa a Pa3NIuKYyje ce Yy
KBAaHTUTATHBHOM OTKJIOHY Y OJHOCY Ha CTame mpe nepdysuje jexa. KBaHTUTTHBHY paziuKy
youaBa ce koJ HR (rpaduxonu 6poj 15 B u 16 B). KpanuraruBHa pasnuka ce yodaBa KOJ
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mapamerapa rie je edexar CympoTHOr cMmepa, kao mto je Buhero kox dp/dt max (rpaduxonu
opoj 15 A u 16 A). [Ipyro youaBajy ce H3pakeHH KapauoiernpecopHu edexru mnepdysuje
ATMCKUPEHOM Y3 BeoMa 3Ha4ajHy KOHCTATallWjy Jia Cy KapIuoJuHaMcku edektu y amjadberecy
Mamu (rpaduxonu 0poj 15 u 16). YmpaBo mocienmu HaBoj MOTBphyje moBehaHo MPUCYTBO
pEHMHA y TKUBY M30JI0BAHOT CpIa MMaloBa ca MHIYKOBaHUM aujaberecoM. BesuBameM 3a peHUH
ATMCKUPEH OYMIJIETHO Y Mam0] €(pEeKTUBHO] KOHLIEHTPAIMjH U3a31Ba OBE HEXeJbeHe eeKTe ma
MOXXEMO 3aKJbyuyUTH Ja OJIOKaJa peHWHa HHUje Yy TMOCISAWYHO] BE3W ca YOUCHHM
KapauoenpecopHuM edekrnma. OBH €PEeKTH Cy OTESHIIMPAHH TOPACTOM MPUTUCKA T1a CE MOXKE
OUYEKMBATHU Ja OW HETaTUBHU €()eKTU ATHCKUPEHA OUITU U3PAKEHUJU Y YCIOBUMA XUTIEPTECH3H]E.

[Tapamerap koju yka3yje Ha Op3uHY IIPOMEHE MIPUTKCKA Yy JIeBoj komopu dp/dt max je 6uo
HEU3MEHCH HAKOH Nep(dy3uje alTMCKUPEHOM Y KOHTPOJIHOj Tpynu Ha MatbuM CPP anu ce youaBa
n3ocTaHak aasber pacra Bpennoctu ox CPP 80 cm H20 xako je Buheno npe nepdysuje gexkom
(rpadukon 6poj 15 A). 3nauajua pasnuka youena je Ha CPP 120 cm H2O (rpaduxon 6poj 15 A).
Kapanonenpecopun edekar je wu3paxkeHuju kako pacte CPP u HajBehu je 1mpu
cynpadusuonomkum Bpeanoctuma CPP on 120 cm H2O (rpadukon 6poj 15 A). ¥V rpymu ca
nrjabeTecoM HacympoT KOHTpOHOj rpymu dp/dt max je pacrao ca mopactrom CPP y3 3Ha4ajHy
paznmuky npu CPP 60 u 80 cm H2O (rpaduxon Opoj 16 A). Ananorujom ca norahajuma y
KOHTPOJTHO] TPYIH TOKOM Tiepdy3uje 30(eHONMPUIOM MOKEMO Y3€TH Y 003Hp YTHIIAj HA TPOMET
Ca?* u3mel)y cpaKomIa3MaTCKOT PETHKYIyMa M IUTOILIa3Me MM MeTabonmmsaM docdonambana
[243]. Cpakako je akTHBHa KOHIICHTpAllMja ATUCKUPEHA HAKOH HMHTPEPAaKIHje Ca TKUBHUM
PEHMHOM Mama M ako 1ohemo oJ1 oBe mpeTnocraBke Moryhe 1a Mama e(eKTHBHA KOHLIEHTpaIja
aNMCKUpPEHa y Tpynu ca aujaberecoM crumynuine dp/dt max Ha HauuMH Koju ce ryou mpu Behum
KOHIIEHTpaInHjama jeka. OBO JI0JaTHO ycMepaBa Makky Ha MHTpaleTylnapHo kpetame Ca’t anm
71 je TO CBaKaKo MOTPEOHO PACBETIMTH JaJbUM HCTPAXKUBAYKHAM PaJIOM.

CnuuHo ce Mamajy BpeaHoctd u 3a dp/dt min ¢ Tum na cTuMmynaTHBHH edekar y
nrjabetnyHoj rpynu oBae npectaje Ha CPP 80 cm H20, a 3atum ce youaa Onara cympecuja
BpenHOCTH Oe3 3HauajHe paznuke (rpadukon 6poj 16 B). bp3una penakcanuje mpata aau He y
MOTIYHOCTH Op3HMHY MOCTH3amka TeH3Mje. EBMIICHTHO 1a Cy MEXaHU3MU KOjH JI0 eeKTa T0BOJIEe
TIOBE3aHH.

Bpennoctu SLVP y KoHTpOIHOj Tpynu mpe ¥ HakoH nepdy3uje anuckuperom npu CPP
40 cm H20 nucy mmemene (rpaduxon 6poj 15 B). ITopactom CPP oBaj SLVP 3HavajHO Mame
pacTe HakoOH nepQysuje aluCKUPEeHOM HEro To je 010 ciydaj npe nepdysuje jekom (rpadukoH
opoj 15 B). Hajseha pasznuka je ynpaBo npu HajpumieM CPP, miTo yka3yje Ha 3Ha4aj mopacra
NPUTHCKA Ha 3HJl MHOKapjAa 3a UCToJbaBamke OBOT edekra (rpadukon Opoj 15 B). ¥V rpynu ca
nujadberecom SLVP ce memwa Ha nct HauuH kao 3a dp/dt min (rpaduxonu 6poj 16 b u 16 B) mo
JOJIATHO YKa3yje Ha 3ajelHUYKM MEXaHH3aM KOjH je Moj yTHIajeM nepdys3uje aluCKUPEeHOM U
3aBHCTaH o] mpUTHCKa. Ha mctn HaunH kao SLVP Mmema ce KpuBa pa3BOjHOT MPUTHCKA Y JIEBO]
komopH - LVdevP (rpadukonu 6poj 15 1 u 16 ).
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U xana je DLVP y nutamy pe3yitatu y KOHTPOJIHO] U TPYIH ca I1ujadeTecoM ce BeoMa
pasnukyjy. Y koHTposHoj rpynu ocuMm Ha CPP 40 cm H2O nepdy3uja amucKupeHoM JOBOJU 10
u3paskenor mopacta DLVP (p<0.05) a mocTtusame mpara BHCOKE CTaTHCTHYKE 3HAYajHOCTH
youaBa ce npu CPP 60, 100 u 120 cm H20 (p<0.01) (rpadukon 6poj 15 I'). ¥V rpynu ca
nrjaberecom mepdys3uja aTUCKUPEHOM HE JTOBOAM 10 3HadajHux npomeHa DLVP u na mnctu
HauuH npatu nopact CPP mpe u nociie npumene jeka (rpapukon opoj 16 I').Carnenasajyhn
MIPETXOAHE PEe3yNiTaTe youaBa ce Ja nepdysuja aluCKUPEHOM KOJ M30JIOBAHUX CpIA 3paBUX
MaIoBa JI0BO/IH JI0 HEraTUBHOT MHOTPOITHOT M JTYCUTPOITHOT e(eKTa.

Kana je y muramy HR, mepdysuja anuckupeHoM je noBena 0 Mame (pPEKIBEHIe Mpu
ceuM CPP Bumium oz 40 cm H2O y o6e rpyme (rpadukonu 6poj 15 B u 16 'B). One naxiie Huje
OUII0 yMamema KapAuOoAenpecopHor edekTa anucKupeHa y rpynu ca nujaberecom (rpaduxon
opoj 96). V nuTeparypu HeMa mojaraka O e(peKTHMMa aKyTHE WM XPOHHUYHE MHpPUMEHE
anuckupena Ha HR.

KopoHnapHu npoTok je y KOHTPOJIHOj TpylH OMO 3HayajHO Mamwu npu cBuM CPP BuiuM
o 40 cm H20 y3 Bucoky craructuuky 3Hadajuoctd npu CPP 100 u 120 ¢mH20 (p<0.01)
(rpadukon 6poj 15 E). V rpynu ca nujaberecoM HUje OMIO 3HAYajHUX MPOMEHA KOPOHAPHOT
NpOTOKa HAKOH mepdysuje amuckupeHoM (rpaduxon 6poj 16 E). O63upoM aa y KOHTPOIHO]
rpymu pacte DLVP npu npumenn amuckupena (rpaduxon Opoj 15 I') jeman ox y3poxa
cmameHor CF mMoxe OMTH mojadaHa PUTHAHOCT KOPOHAPHUX KPBHHUX CYJOBa Y OBOj Tpymnu. Y
MPWJIOT OBE XHUIIOTE3€ yKa3yjy M MapajieiHe rnpoMmeHe ca nopactom CPP mapamerapa Op3uHe
MpOMEHE MPUTHCKA y 3UAy KOMOpE U caMoj JieBoj komopu (rpadukoH 6poj 15 A, 15 B, 15 B).
ANUCKHUpeH peMeTH mpoliec MUIIMhHE KOHTpakKIMje M pelakcaluje y KOHTPOJIHO] TPYIH U TO
ykasyje Ha mopemehaj merabonmmsma hemuckor Ca®'. 3a oBakBo 0objalImeme TPEHYTHO HeMa
notBpje y nuteparypu. Zhang u cpagnunu cy 2014 o0jaBuiu aa 4eTBOpPOHEAC/bHA MPUMEHA
AJIMCKUPEHA HITUTH MHOKapJ O/ UCXEMHUJCKO penepdy3noHe MoBpesae akTUBHpajyhu CUTHATHU
nyt PI13K-Akt-eNOS ca nocineanunum nosehamem pacrnonoxusor NO y muokapay [283].

Hampa3ambe 3uza neBe KoMope nmocMaTpano kpo3 napamerap RPP je y koHTponHoj rpymnu
3HAaTHO CMamEHO HAKOH nepdysuje anmuckupeHoMm npu ceuM CPP umum ox 40 cm H20 y3
BUCOKY CTaTUCTUYKY 3HauajHocTu ipu CPP 100 u 120 cm H20 (p<0.01) (rpadukon 6poj 15 XK).
VY rpynu ca nujaberecoM HHje Ouino 3HayajHUX npomeHa RPP nakon nepdysuje AnuckupeHom
(rpadukon 6poj 16 XK). Ilpomene RPP Ha BuImIMM TpUTHCIMMA Ja Kako HE YKa3yjy Ha
penakcanujy MHOKap/ia HakoH nepdy3nje TMCKUPEHOM y KOHTPOJIHO] Tpynu Beh cy y cBeTity
MPETXOHUX pe3yiTa TaKohe o/1pa3 cMameHe CUCTONIHE (PYHKITH]e U OCTBapeHe (ppeKBeHIIe.

Bpennoctu O2” u H202 ce Hucy 3Ha4ajHO Memalie HaKOH nepdys3uje aTuCKUPEeHOM HH Y
KOHTPOJIHMM Tpyliama HU y TpyIu ca aujadberecom (rpadukonn 6poj 17 A, 17 b, 18 A u 18 B).
bnaru tpenn pacra 02 ca noBehawem CPP y rpynu y Kojoj MOCTOJH CMameme Mapamerapa
cucronHe ¢pyHkuuje Ha BummM CPP yka3yje Jla OBa JiBa IoKa3aTesba He MOpajy uhu mapajienHo
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(rpaduxonu 6poj 17 A, 15 A u 15 B) kako je npeTxoaH0 BuheHO y rpyIu, ca CIIMPUHOIAKTOHOM
(rpadukonu 6poj 11 A, 11 B u 13 A). Yamamoto u capagaumnm cy 2009 o0jaBuin 1a XpOHHYHA
MpUMEHa aJIMCKUpEeHa J0BOoAM 10 cMmameHe akTtuBHOocTH NADPH okcumaze um mociaeguvHOr
cMmamema Oy [282]. OBakaB edekat je omucaH W 3a BaJicapTaH y3 jOII U3PAKCHH]C CMAbCIHE
npu koMOuHOBaHO] npumenu [259]. Edekar Ha cmameme O  NHpPU XPOHUYHO] MPUMEHHU
anckupeHa o0jaBipyjy U Zang u capaanuiu 2014 [258]. ITneham u capagauim cy 2015
00jaBWIIM Ja y aKyTHO] MPUMEHHU AJIMCKUPEHA y TPU pasiuyure Ao3e edekar Ha cMameme 02
yo4aBajy Tek ca g030M o1 10 uM u to Ha Hajpumem CPP ox 120 cm H20 [261]. V cnpoBeneHoM
eKCIIepuMeHTy ca | UM alucKupeHa Hajla3| ce TPEH CMambemha OJHOCHO HEUITO HM)Ka BPEAHOCT
02" mpu CPP ox 120 cm HxO y rpynu ca aujaberecom (rpadukon 6poj 18 A). Moxke ce
NPETIIOCTaBUTH Ja je edeKaT aluCKHUpeHa HeMOTyhHOCT a/IeKBaTHE KOHTPAKTWIIHOCTH M IOPEN
ucte uinn Behe nmorpomme enepruje. Cam edexar Ha cmameme aktuBHOCcTH NADPH okcnpnasze
HacTaje Beh HaKOH akyTHe aIMUHHTpalHje JieKa, y rpynu ca aujaberecom (rpadgukoH Opoj u
102). Y o0Boj rpynu XHIEprivKeMHja H3a3uMBa I0jayaHy aKTHBHOCT OBOI IMPOOKCHIATHBHOT
ersuma [217, 218]. Pasnor 3a u3zocraHak cMamema (J2” y KOHTPOJIHO] TPYIIH je Y carjiacjy ca
HABOJMMa Yy JINTEPATYPH 32 KOPUIUTEHY KOHLEHTpauujy on 1 M anuckupena [261]. M3ocTanak
3HauyajHOT cMamema H2O2 y rpynu ca nujaberecoM ce MOXKe MPUMUCATH YMambEeHO] aKTUBHOCTU
CAT u GPx koje ce y mujaberecy omucyjy [75, 196]. Moxe ce MpeTHoCTaBUTH [a aJHMCKUPEH
HeMa aKyTHH e(deKaT Ha OBE EH3MMe. Y IIMTepaTypu ce y Cllydajy XpOHHYHE HpUMEHE
aimmckupena omnucyje noehana aktmBHOocT SOD, CAT m GPX ca moBosbHHM e()eKTOM Ha
napameTpe OKCHUIATHUBHOI crpeca y xwumeprersuju [260]. ¥V copoBeneHOM eKCIEpUMEHTY
MpUMEHA ATUCKUPEHA HHUje JoBenia 10 cMamema HpxO2 HamporuB ca mopacrom CPP moctoju
TPEHJ Aa pe3yiTaT pacTe IITO je HacynpoT BuheHoM 3a Oz y nujadbetnyHoj rpynu (TpaduKoHU
Opoj 101-104). Moxe ce MPETIOCTABUTH Ja YCJIOBU XHIICPTCH3HjE IOJATHO KOMIIPOMHUTY]Y
aktuBHOCT CAT u GPX mnu nosehasajy aktusHocT NADPH oxcuaase. 3a npyry Te3y Hana3zumo
HOTIOPY Yy uTeparypu, Haume Vaziri u cap. 2003 y aHMMaTHOM MOJIETy XHIIEPTCH3Uje U3a3BaHe
U3JaramkeM OJIOBY He Hasasze u3MemeHy akTuBHocT Mn SOD, CAT u GPX y neBoj koMopH ajiu
Hanmase mojadany aktuBHOCT NADPH oxcumasze [262].OBakBa m3MeHa paBHOTEKE (haBOpHU3Yje
npoayknujy Oz y yCIIoBUMa XHIIEPTSH3H]E IITO Jaje BUIIIE CyrncTpara 3a qucmyrtandjy y Ha0o
KOju 3aTuM HHje yOp3aHo mertabomnucan aktuBHouihy CAT u GPx [262]. Jucmyranuja je mpu
MpUMEHH aTHCKUpeHa aoaaTtHo noBehaHa edexkTnMa Jieka Ha mopact koHneHTpamnuje SOD kako
ce To ommcyje y aureparypu [260]. JluHamMudaH W CyNpPOTCTaBJbEH YTHIA] aTMCKHpPEHA |
xurneprensuje Ha aktuBHOCT NADPH okcupnasze y ycnoBuma nosehane KOHIEHTpalyje TKUBHOT
peHMHa KakBy Hamasumo y amjaderecy [9] ykasyje He HEONMXOJHOCT WHIVBHIyaIN3allH]je
Tepamnuje OJHOCHO MaXJbUBOT N300pa MalyjeHara 3a Koje oueKyjeMo Aa o Jieka 100ujy Hajsehy
Moryhy Kopucr.

Pesynrar TBARS yka3yje Ha cTeneH JUMHUAHE MEPOKCUAANNje 0qHOCHO cTBopeHor MDA
[263]. V nuteparypu ce omucyje NpOTEKTUBHHM e(dekaT XpOHUYHE NPUMEHE AIMCKUpeHa Ha
JUIUAHY TEepOKCUAAIM]y mocMaTpaH Kpo3 BpemHocT TBARS [257]. Omucanm cy u edexrn
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akytHe nepdysuje anmuckupernoM Ha TBARS kana je youeHo camxkemwe npu CPP 120 cm H20 ca
KOHIIEHTpanujoM o /uM (6e3 craTuCTUYKE 3HaYajHOCTH) U CTATUCTUYKH 3HAYajHO CHIDKEHE ca
koHrenrpauujom ox 10 uM (p<0.05). Ilpu ocramum Bpeauoctuma CPP 40-100 cm H20 nuje
youeH egekar Ha TBARS [261]. OBo 0OmM yka3uBajo Ja QIMCKUPEH CMamyje JHIUAHY
MEPOKCUIAIMjy Ha [O3HO 3aBUCAaH HAUYMH M H3pAXEHHUjE Y YCIOBHUMA XHIEpTeH3uje. Y
CIIPOBEACHOM OIJIey KOjU je Takohe moapasymeBao o3y oa /uM amvuckupeHa y KOHTPOJHO]
Ipynu HUje yodyeHa 3HaudajHa paznuka uzyseB npu CPP 40 cm H20 kana je TBARS nmoBumen
(rpadukon 6poj 17 I') mro HHje y cariacjy ca mojaiuma u3 auteparype [261]. V rpymu ca
nujaberecom TBARS je cumken npu CPP 100 cm HO (p<0.05) (rpadukon 6poj 18 I).
AJMCKHMPEH TMoKa3yje MoBoJbaH eekaT Ha JMIMUIHY NEPOKCUAANN]Y Y AujabeTecy MpH BUIIHM
CPP. Hema mojaraka y JUTEpaTypud O aKyTHUM e(eKThMa ajJuCKHpeHa HAa aHMMAaJIHH MOJIEI
JKMITL.

[Mpoayknuja NO je moBehana HakoH nepdy3uje aTUCKUPEHOM KOJ 3paBUX IaloBa Y3
craticTUuky 3HavajHoct npu CPP 40, 60 u 100 cm HxO (rpaduxon 6poj 17 B). J{obujenn
pe3ynTaT ykasyje Ha OBOJbaH edekaT anuckupera Ha KoHCTUTYyTuBHY eNOS Beh HakoH akyTHE
MPUMEHE W oJipkaBa ce mpu mopacty CPP. Hama3 je y carjacujy ca MPETXOIHO OMHCAHHM
pesyiratuMa y XpoHHYHOM ekcriepumMeHTty [283]. ¥V rpymu ca aujaberecom HakoH nepdysuje
amuckuperom NO je cratuctiuku 3Hayajuo Bum npu CPP 40 cm H20 (p<0.05), 3aTum nocraje
uwku ox CPP 60-100 cm H20, mpu CPP 80 cm H»0 3navajuo amwxu (p<0.05), a npu CPP 120
cm H20 je Bucoko 3nauajuo mosuiieH (p<0.01) (rpaduxon 6poj 18 B). Ocrunanuje BpegHOCTH
NO cy y3pok oBakBe HEKOH3UCTEHTHOCTH M YOUEHE CY KOJI BUILIE TpyIa Y HAallleM €KCIIEPUMEHTY.
CanyHO KpeTame BpEIHOCTHM Hala3MMO HAKOH IPHMEHE CHUPUHOJAKTOHA y Tpymu ca
nujaberecoM, Yak je U KpeTame KpUBE pe3yliTaTa MoMyT BUEHOT HAKOH MPUMEHE aJUCKUpeHa
(rpadukonu Opoj 14 B u 18 B). [lepdysuja BasicapTaHoM y 1ujabETUUHO] TPpyNU Takohe JOBOIH
no Benukux ocumnarnuja BpeaHoctu NO (rpaduxon 6poj 18 B). 3odenonpun HUje y3poKkoBao
oBakBe ociuaiuje, Beh yjeanadeno cHwkeny Bpeanoct NO Ha cpeamum nputuciuma (p<0.05)
(rpacdukon Opoj 6 I'). Hu oBakBa peakuuja Ha akyTHy nepdysujy MHOKapaa HHMje OYeKHMBaHa
umajyhu y Buny edekre xponnune npumene ACEl [185, 240]. BepoBaTHu pasinor 3a yodeHe
HEKOH3MCTEHTHOCTH Hajla3a je HapylleHa CIOCOOHOCT KoHTpoje KoHieHTpauuje NO y
MaTONOMIKOM MeTabonnukoM Muibey. [loctoju HekoHTponucana npoaykuuja NO y aujaberecy
kao nonceuna aktusayje INOS, mapanenHo ca HEJOCTaTKOM CYICTpaTa NOTPEOHOT 32 CHHTE3Y
NO - L-aprununa [230, 239].

VYnopenHa aHanm3a KopuliheHHUX JEKOBa M3/Baja ePeKTe aIMCKHPEHa 10 BHIIE OCHOBA.
[IpBo anmckupeH je Jiek KOl Kora je Haju3pakeHHja pa3jiuKa y peakilvju 3paBor U aujadeTecy
u3jokeHor Muokapaa. OBo ce HapounuTo oxHocH Ha dp/dt (rpadukonu 6poj 19 u 20) u mpuTHCKe
y 1eBoj koMopu (rpadukonu 0poj 23 u 24). JIpyro anucKUpeH je JeK KOju je u3a3Bao Hajehn
naa dp/dt max (rpaduxonu 6poj 19) y koHTpoaHO]j rpymu U Hajeehn mopact dp/dt max y rpymu
ca qujaberecom (rpadukonu 6poj 20) u To Ha cBuM CPP. Tpehe HajuspaxeHuje cmamemne dp/dt
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min y KoHTpoJHO]j rpymu (rpadukod O6poj 21).Y ucToj rpynu aaucKHpeH J0BOI0 10 HajBeher
cmamema SLVP npu BummMm CPP (rpadukon 6poj 23), cmamema CF, HR u mopacta DLVP
(rpadukonu 6poj 31, 29 u 25). U y kourpoanoj rpynu RPP je HajuspakeHuje CMambeH YIIpaBo
HakoH nepdysuje auckupeHom u o npu BumuM CPP (rpadukon 6poj 33). EdexTu anuckupena
ce M3/Bajajy M MO cMamewmy npoayknuje Op” y aujabeTHdHOM MUOKapay npu Hajummm CPP
(rpacdukon 6poj 18 A) mito je uspaxkeHuju edekar o CIUPUHOJAKTOHA 33 KOjU C€ MPUMApPHO
OYEKMBAO MCIOJbEHUJH MOAYJIATOPHH e(eKaT Ha HUBO OKCUIATUBHOT cTpeca (rpadukon 6poj 14
A). Ycnen nosehanor ocio6ahama NO Beh HakOH aKyTHE IPUMEHE, AIUCKAPEH UMa TIOTCHIIH]a
na peryiuie IuchyHKIN]y eHA0TeNa U YMabU XUMonepy3ujy TKUBA.

Edextn amuckupeHa Ha KapIuOJMHAMCKE MapaMeTpe 3ApaBOr M JWjaOeTHYHOT Cpla
ynyhyjy Ha kapauonenpecopHu edexkaT Ha 3/paBa cpla Koje ce cMmamyje y I1ujadeTHUYHOM
MHOKapAy. Pesyntatm moTeHIMpajy paHMjU  3aKJbydaKk i@ jeé MHOKapA ~ HW3J0XKEH
YETBOPOHEIEJHbHO) XUIEPIIIMKEMUJU (QYHKIMOHAIHO pa3inuuuT U jaa je TkuBHU PAAC nojayano
aKTHBaH y oB0j rpynu. Edextu nepdysuje aluckupeHoM 1ocrajy u3paxeHnuju ca nopacrom CPP
TO yKa3yje Ja je XWIepTeH3Wja BakaH (aKTOp 3a HCIIOJbaBamke HEraTUBHUX edekara
ATMCKHUPEHA.
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VI
JAK/bYYAK

6.1. BAK/JbYYAK 3A I''IABHY XHUIIOTE3Y:

I'maBHa xunore3a: XpoHWYHA XUIEPIIIMKEMHUja JOBOAU JI0 TUJACTOJIHE U Y Mam0O] Mepu
CHCTOJIHE TUCYHKIIM]je MUOKap/ia 1 mopehaHe purnHOCTH KOPOHAPHUX KPBHUX CYJOBA.

3akspydyak: XpOHHYHA XHUINEPTIUKEMHja j€ JOBeNa 10 JUjacTONIHE AUCHYHKIIH]jE
n3osioBaHor cpua manoBa. [lopemehaj je ¢ynkumonanmne npupoae. Huje youen mnopemehaj
cuctonHe QyHKIMje HU cpuaHe (PpekBeHie. Koponapau mpoTok je 6jaro cMameH MPU BHIIAM
nepdy3uoHUM NpUTHCHUMA. XHUIOTe3a je MOTBpheHa
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6.2. 3AK/bYUYIIA 3A OCTAJIE XUIIOTE3E

1. Xunore3a: Moaynaropu PAAC ocTBapyjy pa3lM4uT YTHULa] HA MHUOKapJ ¥ KpBHE
CYZOBE KOJI 3[JpaBUX U INJaOETUYHUX KUBOTUHA.

3akspyuak: Monymnatropu PAAC octBapyjy paznuuute epexre Ha MUOKapAY 37paBUX Yy
OJIHOCY Ha MHOKap/I maioBa ca naujaderecoM. OBa pa3ivKa je ¥ KBAHTHUTATUBHA a TIPU IPUMEHU
HEKHX JICKOBA U KBaJIUTaTHUBHA. XUIIOTe3a je MOTBpheHa

2. Xunote3a: Moaynaropu PAAC umajy Behu yTuiaj Ha MHOKapJl U KPBHE CYJOBE Ha
CpIly MmaIoBa KojuMa je MHIyKOBaH aujaderec.

3aksbydak: AkyTHH edextu moxaynatopa PAAC cy u3pakeHUjU y KOHTPOJIHO] TPYIH.
Xwurmotesa je ogbadcHa.

3. Xwumotesza: /lupekTHn WHXUOUTOp peHMHAa AsMCKMpeH uMma Behw yTHmaj Ha cpra
mamoBa KojuMma je uHIykoBaH naujaberec on wunxubutopa ACE 30denompuna u ATl
PEIENTOPCKOT aHTAarOHKCTAa BajicapTaHa.

3aksbyuak: Y rpynu ca aujabeTecoM alMCKUpEH je uMmao u3paxkeHuju epexar Ha dp/dt,
HR u O2" on 3odeHonpuia u BaicapraHa. 3a OCTale MapamMerpe aJHCKUPEH HHje HCIOJbHO
u3pakeHuje eexre oz 30()eHONpHiIa U BajicapTaHa. XUIOTe3a je JeIMMUYHO TOTBpheHa.

4. Xwumoteza: Hajjaum yrumaj Ha wmerabommzam L-apruama/NO  cucrema wumajy
unxuburopu ACE-3odenonput.

3axspydak: OuexknBanu nopact NO HHje yoUeH HaKOH IpuMeHe 30()eHOIpHiIa, HATPOTHB
y Ipynu ca nqujaderecoM 0Beo je 10 cHnxkaBamba NO Ha cpenwum CPP. JenuHu JieK KOjU HaKOH
akytHe nmpumene nosehasa NO je amuckupeH ¥ TO y KOHTPOJIHOj Tpynu. XHIIOTe3a je oJ0avyeHa.

5. Xunore3a: Hajjaun ytumaj Ha MeTaboiuTe OKCHIAMOHOT cTpeca uma Oiokatop AT1
perenTopa BajicapTas.

3axspydak: Hajjaum ytuiaj Ha cMameme 027y Tpynu ca AujabeTecoM UMao je aJluCKUpeH
a 3aTUM CHOUPUHOJIAKTOH, JIOK j€ Yy KOHTPOJHO] TPYIM HAJUCHOJbEHUJU edekaT HuMao
3o¢eHonpui, ucnpen BaiacapraHa. Jlo Hajeher mopacra Oz 10BeO je BajcapTaH y o0Oe rpyrme
aly y ycJOBHMMa XMIIOTeH3Uje U xumnokcuje. Edexar y koHTponHoj rpynu ce ca nopactom CPP
Mema y cHIKaBamwe 02" a y rpynu ca aujaderecom ce ryou. BoloHHMK mepokcua HUje Memao
KOHIIEHTPAIMjy HaKOH akyTHe mnpumMeHe moxayiatopa PAAC: Hajsehe cmameme TBARS y
nujabeTecy HM3a3Bajia je aKyTHa IpHUMeHa 30()eHONpuiIa JIOK je y KOHTPOJHOj I'PyNH OBaKaB
edexkaT UMao CHUPHHOIAKTOH. AJIMCKHpEH U 30(eHONpusl Cy JOBEIM 10 HajBeher mopacrta
TBARS y koHTponiHO] Ipynu. Y rpynu ca aujaberecom Huje Ouio moaatHor mopacta TBARS,
003upoM 1a je mapameTap JHUIMHUJIMHE TMepoKcHaanuje Beh MoBHUIEH 300T XHIEPTIHNKEMHU]E.
OuekrBaHO Hajjaye CHIDKaBam-€ MapamMeTapa OKCHJIAIIMOHOT CTpeca HaKOH NMPUMEHE BajicapTaHa
HUje MOTBp)EHO aJli ce youaBa OBakaB e(eKaT y KOHTPOJHO] TPYNH MpU HAjBUILIEM MPUTHUCKY.
Xunoresa je ogbaveHa.
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6. Xwunoreza: brnokaTop MHHEPaTOKOPTUKOCTEPOUAHOT PELENTOpa CHUPUHOIAKTOH
nosehaBa MeTaboIMTE OKCUAALMOHOT CTpECa y KOPOHAPHOM e(IIyeHTY.

3akpydak:y yclIoOBUMa XHIIOTEH3HWj€ CIHMPHHOJIAKTOH Yy 00e Tpyre JOBOAH M0
naunmjasiHor nopacta O2” u TBARS. Ca mopacrom CPP TBARS je cHmken y o6e rpyme. Y
njaberecy ce Ha cpeamum CPP a y koHTponmHO] rpynu mpu Hajehem mHpuTHCKY yodaBa
camkeme 027, Hema edekara na H2O2 HakoH akyTHE NPUMEHE CIIMPUHOIAKTOHA. XHUIIOTE3a je
JIeTUMHYHO OTBpheHa.

6.3. JOJATHHU 3AK/bYUII TIPOUCTEKJIN N3 UCTPAKUBAIbBA

1. TIMapamerpu okcunanuoHor ctpeca 02" u H2(02 Cy CHIKEHH y TPYIH ca 11jabeTecoM JOK
je TBARS nosumen.Huje 6uno m3mene xonnentpanuje NO y JKMII.

2. Mopynaropu PAAC octBapyjy pasnuuute ehekTe Ha MUOKapay 3[IpaBUX Yy OJHOCY Ha
MHUOKap/ narosa ca qujadberecom. OBa pasznuKa je KBAHTUTATHBHA, a IPU IPUMEHH HEKHUX
JICKOBA M KBAIUTATHBHA.

3. Csu ucnutuanu mopaynaropu PAAC HakoH akyTHe NMpHMEHE JIOBOJE 10 CHU)KaBamba
HR. OBaj edekar ce jaBipa y 00e Trpyre Tako Ja HHUje Y BE3H Ca XUIEPIIIMKEMH)jOM, a
UCIOJbEH j€ IPU HOPMATIHUM U MOBUIIEHUM MTPUTUCIIMA.

4. Axyrau edextn monyinaropa PAAC na NO y nujaberecy cy 3Ha4ajHO M3MEHCHH Y
OJIHOCY Ha KOHTPOJHY TPYMy M PE3yTaTe XpOHUYHE aIMUHUCTpAIIK]je 300T MaTOIOIIKOT
MeTabOIMUKOT MUJbEA.

5. AnuckupeH je JIeK KOju je TMokazao Hajeehy pasnuky y edekruma Ha 31paBO H
nujabeTecoM M3MemeHO TKMBO. OBa pasiuka je M KBAaHTUTATHBHA M KBAJUTATHUBHA.
Iepdy3uja aTMCKUPEHOM KOJI M30JI0BAaHUX CpLA 3/IpaBUX MalloBa JOBOJM J0 HETraTUBHOT
MHOTPOIHOT M JycUTponHor edekra. OBU edekTH Cy Mame M3paXeHu y Jaujaderecy.
VYnpaBo nocnenmu HaBoA MOTBphyje moBehaHo MPUCYTBO PEHUHA y TKHUBY HM30JI0BAHOT
cplia TmaroBa ca WHIYKOBaHUM nujaberecoM. Be3nBameM 3a peHUH &IHCKHPEH Y MambO0j
e(heKTUBHO] KOHIIEHTPAIMjU H3a3MBa HEKEJbEHE e(EeKTe Mma MOKEMO 3aKJbYUWUTH Ja
O/oKaZa peHWHAa HHje Yy TMOCIEeIWYHO] BE3M Cca YOUEHUM KapAHOAETPECOPHUM
epextMa.OBU ePeKTH Cy MOTEHLHpaHU MOpacToM HpuTrcka. KopoHapHM HpOTOK je
pPeyKOBaH caMO y KOHTPOJHOj IPyNU. AJMCKHPEH y KOHTPOJIHO) TPYNH MOKa3yje TPEeH
noBehawa Oz , H20O2 u TBARS, 6e3 cratuctuuyke 3Ha4yajHOCTH. VHIEKC numuaHe
MepOKCHIAIM]e j€ Y OBOj TPy MOBHINEH y ycnoBuMa xunotensuje. Konmnenrparmja NO
y MHOKapJy 3[paBHX IalloBa pacTe HakoH mnepdysuje amuckupeHoM. Y aujaberecy Oz~
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HAKOH aJIMUHUCTpaIMje aJiCKUpeHa pacTe y yclioBUMa xurnoTeHsuje. [loBosban edekar
anmuckupeHa Ha Oz WM HMHACKC JHUIHIHE TEPOKCHAAIMje yodyaBa C€ TPHU YCIOBHMA
XunepTeHsyje. AKyTHa mnepdysuja ajcukupeHoM Yy naujaberecy HeMa YTHIA] Ha
KoHIeHTpauujy H>O0>.

3odenonpusi 1OBOAU A0 MO3UTUBHOT MHOTPOMHOT U JYCUTPONHOr e(deKTa Ha HUKHUM
nepdy3uoHUM MpUTHCIIUMA Ja OM Ha BUIIUM MPUTHUCIHHMA OMO PErHCTPOBAH HETaTHBAH
MHOTpOMaH u JycuTponan edekar. HajsepoBaTHHjH y3pok je onTepeheme hemmja Ca?t
nopemehaj GyHKIHMje MUTOXOHApPH]a, n3MeHa y ipomery Ca?t n3mely capkomnasmaTckor
peTHKyIyMa U LUTOIJIa3Me Kao U Moaynauuja edekara docdonambana. Koponapuu
MNPOTOK j€ Y KOHTPOJIHO] TPyNM MHHHUMAJIHO IMOBehaH y ycCllOBMMa XWIIOTCH3HjE U
XUIMOKCHje Ja Ou OO HWXKHM HAa HajBHIIEM Tep(y3MOHOM MPHUTHCKY. Y Tpynu ca
nujaberecom miepdys3uja 30(peHONPHIOM JOBOAM 1O 3HAYAJHOT TaJia KOPOHAPHOT
npoToka. 3odeHonpui je Mel)y ncnuTuBaHuM JIEKOBMMa J0BeO 10 HajBeher maga Oy
KOHTPOJTHO] TPYIH MITO MOKE MPOMCTUIIATH U3 aHTHOKCUAAMOHUX OCOOMHA CaMOT JIeKa.
Huje 6uino yrunaja vHa H202. Y muokapay 3apaBux nauosa TBARS je HakoH nepdysuje
30()€HONPUIIOM TIOBHUIIIEH M OBO MOXE OMTH y BE3HM Ca H3PaKEHOM JHIOQHIHOMINY
3ohenonpuna. Y rpynu ca gujaberecom (2”7 je TMOBHILIEH HA HIDKUM MNepPy3HOHUM
nputucuuma a TBARS je Gmaro cHmxen Ha cpeamuM nputuciuma. Huje Ouno yruiaja
Ha NO y KOHTPONHO] TPyNmH JOK je y TPYHH ca JujedeTecoM CHIDKEH Ha CPEImbUM
MPUTHCIIAMA.

Bancapran nmokasyje HEraTHBHO MHOTPOITHO U jOII M3pa)K€HHje HETaTUBHO JIyCUTPOITHO
JIeJCTBO U KOJ 3/IpaBHX U KOJI )KUBOTHHA ca nujaberecoM. OBO yka3zyje Aa epeKTH HUCY
BE3aHUW 3a TMOCJeAMIle H3Jaramwy xunepriukemuju. OAHOCHO Ja Mojynanuja
akTuBUpaHor myrta mnpeko ATI] penentopa Huje y3pok mnpomeHa. Bancapran je y
mehycobnom mopehemy edekara ekoBa nzaszsao Hasehu majx dp/dt min, SLVP, LVdevP u
RPP y3 nopact DLVP koju je n3paxeHuju caMo KOJl aIUCKHPEHA Y KOHTPOJIHO] TPYIIH.
DLVP pacre y 06e rpyne a y nujabetecy je pa3jinka UCIIOJbEHH]a Y XUIIOTEH3UJH J1a OU ce
NpU BHCOKMM MpUTHCIHMMAa W3ryomna. KopoHapHHM NpOTOK je CMameH KO 3paBuX
KHUBOTHHbA JIOK ce y AujabeTecy oBa pas3iuka He yodaBa. [lapamerap OKCHIAIIMOHOT
ctpeca 02" je moBehan HakoH mepdy3uje BaJcapTaHOM y YCIOBHMa XHUIOTEH3Hje y 00e
rpyne Aa O Ha CpelbUM M BHUIIUM MpPUTHCHUMA OUMO CHUXKEH y KOHTPOJIHO] H
HeM3MemeH y rpynu ca nujaderecom. [lapamerpu TBARS u NO Hucy 3HauajHO MeHmaHU
HaKoH mnepdys3uje BajJcapTaHOM M3y3eB HUKe BpeqHocTH TBARS y KOHTponHO] rpynu
npu HajBumem CPP.

CoupHHOJIAKTOH J0BOIM 10 yOp3ama dp/dt m mopacta SLVP Ha mmwxum CPP. OBaj
MO3UTUBHU MHOTpONHU edekaT je mponazaH. Ha Bummm CPP 10BOAM 10 CMambUBamba
136



napamerapa cucrosiHe Qyskipje. COUPUHOIAKTOH CMambyje MUjacTONHU MPUTUCAK KOJ
3[IpaBHX IManoBa Ha cpeampuM CPP anu He U 'y rpynu ca aujaderecoMm. CIIMPHHOJIAKTOH je
JI0BEO JIO CHW)KaBama CpuaHe (peKBeHIe y o0e rpyme a W3paxKeHHWje y TPyl ca
nujaberecom. CymepokCuja aHjOH paguKkan je HakoH mnepdy3uje CHUPHHOIAKTOHOM
CHI)KCH NPU HAjBUIIEM TPUTHUCKY Y KOHTPOJHOj TPYINH M IMPH CPEIAHEM IPUTHUCKY Y
rpynu ca aujaberecom, INTO yKasdyje Aa CIUPHHOJIAKTOH MOXKE IMO3UTHUBHO YTHLATH Ha
OKCHJAIIMOHH CTPeC y XHWIepTeH3uju u aujaderecy. CHMPUHONAKTOH HE yTHYE Ha
Merabomms3am H>O» u NO nHakon akytHe mpumeHe a TBARS cmamyje y obe rpyme,
U3pakeHHje KO 3/IpaBHX IaI0Ba.

137



VII
JIMTEPATYPA

. Sicree R, The Global burden. Diabetes and impaired glucose tolerance, IDF
Diabetes Atlas, fourth edition
. Wild S, Roglic G, Green A, Sircee R, King H Global Prevalence of Diabetes.
Estimates for the year 2000 and projections for 2030 Diabetes Care 2004; 27:
1047-1053
. Shaw E. J, Global estimates of the prevalence of diabetes for 2010 and 2030.
Diabetes research and clinical practice 2010; 87: 4-14
. Zimmet P. Global and societal implications of the diabetic epidemic. Nature 2001;

414: 782-7
Massi M. The cost of diabetes in Europe CODE 2 study. Diabetologia. Jul 2002; 45
(7): S1-4

138



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kumar R, Singh VP, Baker KM: The intracellular renin-angiotensin system:
implications in cardiovascular remodeling. Curr Opin Nephrol Hypertens 17:168 —
173, 2008

Lijnen J. P. Modulation of reactive Oxigen species and collagen synthesis by

angiotensin Il in cardiac fibroblasts. The open Hypertension Journal 2011; 4: 1-17

Lim S. H. Diabetes mellitus the renin angiotensin aldosteron sistem and the heart.
Arch Intern Med 2004; 164: 1737-1748

Kumar R. Review: intracardiac cellular angiotensin system in diabetes AmJ Physiol
Integr Comp Physiol 2012; 302: R510-R517

Singh P. V. Le B Baker KM Kumar R Intracellular angiotensin Il production in
diabetic rats is correlated with cardiomyocite apoptosis, oxidative stress and
cardiac fibrosis. Diabetes 2008; 57: 3297-3306

Hayat SA Patel B Khattar RS Malik RA diabetic cardyomiopathy: mechanisms,
diagnosis and treatment Clinical Science (2004) 107, 539-557

Li YW, Aeno w WS Diabetes Mellitus and Cardiovascular Disease. J. Clinic
Experiment Cardiol 2011; 2: 114

Kannel WB, Hjortland M, Castelli WP. Role of diabetes in congestive heart failure:
the Framingam study. Am J. Cardiol 1974; 34: 29-34

Boudina S, Abel ED. Diabetes Cardiomyopathy revisited Circulation 2007; 115:
3213-3223

Tocci G, Sciarretta S, Volpe M. Development of heart failure in recent
hypertension trials. J. Hypertens 2008; 26: 1477-1486

Du X, Ninomiya T, De Galan B, Abadir E, Chalmers J, Pillai A, Woodward M,
Cooper M, Harrap S, Hamet P, Poulter N, Lip GY, Patel A. Risks of cardiovascular
events and effects of routine blood pressure lowering among patients with type 2
diabetes and atrial fibrillation: results of the ADVANCE study. Eur Heart J.
ADVANCE Collaborative Group 2009; 30: 1128-1135

Carrabba N, Valenti R, Parodi G, Santoro GM, Antoniucci D. Left ventricular
remodeling and heart failure in diabetic patients treated with primary angioplasty
for acute myocardial infarction. Circulation 2004; 110: 1974-1979

MacDonald MR, Petrie MC, Varyani F, Ostergren J, Michelson EL, Young JB,
Solomon SD, Granger CB, Swedberg K, Yusuf S, Pfeffer MA, Mcmurray JJ. Impact
of diabetes on outcomes in patients with low and preserved ejection fraction heart
failure: an analysis of the candesartan in heart failure: Assessment of Reduction in
Mortality and morbidity (CHARM) programme. Eur Heart J. CHARM Investigators
2008; 29: 1377-1385

Marso SP, Miller T, Rutherford BD, Gibbons RJ, Qureshi M, Kalynych A, Turco
M, Schultheiss HP, MeHRan R, Krucoff MW, Lansky AJ, Stone GW. Comparison of
myocardial reperfusion in patients undergoing percutaneous coronary intervention

139



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

in ST-segment elevation acute myocardial infarction with versus without diabetes
mellitus (from the EMERALD Trial). Am J. Cardiol 2007; 100: 206-210

Algeria JR, Miller TD, Gibbons RJ, Yi Q., Yusuf S. Collaborative Organization of
RheotHRx Evaluation (CORE) Trial Investigators Infarct size, ejection fraction,
and mortality in diabetic patients with acute myocardial infarction treated with
thrombolytic therapy. Am Heart J 2007; 154: 743-750

Stratton IM, Adler Al, Neil HA et al. Association of hyperglycemia with
macrovascular and microvascular complications of type 2 diabetes (UKPDS35):
prospective observational study. Brit Med J 2000; 321: 405-412

Trachanas K, Sideris S, Aggeli C, Paulidakis E, Gatzoulis K, Tousoulis D,
Kallikazaros 1. Diabetic cardiomyopathy: from patophysiology to treatment
Hellenic J. Cardiol 2014; 55: 411-421

Witteles RM, Fowler MB. Insulin resistant cardiomyopathy: Clinical evidence
mechanisms and treatment options J. Am. Coll. Cardiol 2008; 51: 93-102

Rubler S. New type of cardiomyopathy associated with diabetic glomerulosclerosis.
Am J Cardiol 1972; 30: 595- 602

Rubler S, Dlugash J, Yuceoglu YZ, Kumral T, Branwood AW, Grishman A. New
type of cardiomyopathy associated with diabetic glomerulosclerosis. Am J Cardiol
1972; 30: 595-602

Factor SM, Minase T, Sonnenblick EH. Clinical and morphological features of
human hypertensive - diabetic cardiomyopathy. Am Heart J 1980; 99: 446-458

Van Hoeven KH, Factor SM. A comparison of the pathological spectrum of
hypertensive, diabetic, and hypertensive - diabetic heart disease. Circulation 1990;
82: 848-85

Goldin A, Beckman JA, Schmidt AM, Creager MA (2006) Advanced glycation end
products. Sparking the development of diabetic vascular injury. Circulation
114:597-605

Schalkwijk CG, Baidoshvili A, Stehouwer CD, Van Hinsbergh VW, Niessen HW.
Increased accumulation of the glycoxidation product Nepsilon - (carboxymethyl)
lysine in hearts of diabetic patients: generation and characterisation of a mono
clonal anti-CML antibody. Biochim Biophys Acta 2004; 1636: 82—89

Van Heerebeek L, Hamdani N, Handoko ML, Falcao - Pires I, Musters RJ,

Kupreishvili K, Ijsselmuiden AJ, Schalkwijk CG, Bronzwaer JG, Diamant M,
Borbe'ly A, Van der Velden J, Stienen GJ, Laarman GJ, Niessen HW, Paulus WJ.
Diastolic stiffness of the failing diabetic heart: importance of fibrosis, advanced
glycation end products, and myocyte resting tension. Circulation 2008; 117: 43-51
Falcao - Pires I, Hamdani N, Borbe’ly A, Gavina C, Schalkwijk CG, Van der
Velden J, Van Heerebeek L, Stienen GJ, Niessen HW, Leite-Moreira AF, Paulus
WJ. Diabetes mellitus worsens diastolic left ventricular dysfunction in aortic
stenosis through altered myocardial structure and cardiomyocyte stiffness.

Circulation 2011; 124: 1151-1159
140



32

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

. Ban CR, Twigg SM, Franjic B. et al. Serum MMP-7 is increased in diabetic renal
disease and diabetic diastolic dysfunction. Diabetes Res Clin Pract 2010; 87: 335-
341

Picano E, Pelosi G, Marzilli M, Lattanzi F, Benassi A, Landini L, L ’Abbate A. In
vivo quantitative ultrasonic evaluation of myocardial fibrosis in humans.
Circulation 1990; 81: 58-64

Pe'rez JE, McGill JB, Santiago JV, Schechtman KB, Waggoner AD, Miller JG,
Sobel BE. Abnormal myocardial acoustic properties in diabetic patients and their
correlation with the severity of disease. J Am Coll Cardiol 1992; 19: 1154-1162

Clark RJ, McDonough PM, Swanson E, Trost SU, Suzuki M, Fukuda M, Dillmann
WH.Diabetes and the accompanying hyperglycemia impairs cardiomyocyte calcium
cycling through increased nuclear O-GIcN Acylation. J Biol Chem.
2003;278:44230 — 44237.

Kwong RY, Sattar H, Wu H, Vorobiof G, Gandla V, Steel K, Siu S, Brown KA.

Incidence and prognostic implication of unrecognized myocardial scar
characterized by cardiac magnetic resonance in diabetic patients without clinical
evidence of myocardial infarction. Circulation 2008; 118: 1011-1020

Basu R, Oudit GY, Wang X, Zhang L, Ussher JR, Lopaschuk GD, Kassiri Z. Type 1
diabetic cardiomyopathy in the Akita (Ins2WT/C96Y) mouse model is characterized
by lipotoxicity and diastolic dysfunction with preserved systolic function. Am J
Physiol Heart Circ Physiol 2009; 297: H2096-H2108

Fisher M, Mc Murrey JJ. Diabetic Cardiology. John Wiley and Sons Ltd.

Trost SU, Belke DD, Bluhm WF, Meyer M, Swanson E, Dillmann WH.
Overexpression of the sarcoplasmic reticulum Ca(2+)-ATPase improves
myocardial contractility in diabetic cardiomyopathy. Diabetes 2002; 51: 1166 —
1171.

Watanabe K, Thandavarayan R. A, Harima M, Sari F. R, Gurusamy N, Veeraveedu
P. T, Mito S, Arozal W, Sukumaran V, Laksmanan A. P, Soetikno V, Kodama M.
and Aizawa Y. Role of Differential Signaling Pathways and Oxidative Stress in
Diabetic Cardiomyopathy. Current Cardiology Reviews 2010; 6: 280-290

Hunyady L Catt K J Pleiotropic AT1 receptor signaling pathways mediating
physiological and pathogenic actions of angiotensin 1l 2006 Molecular
endocrinology 20:953-970

Fiordaliso F, Li B, Latini R, Sonnenblick EH, Anversa P, Leri A, Kajstura J.
Myocyte death in streptozotocin-induced diabetes in rats in angiotensin Il -
dependent. Lab Invest J Tech Methods Pathol 2000; 80: 513-527.

Khatter JC, Sadri P, Zhang M, Hoeschen RJ. Myocardial angiotensin Il (Ang II)
receptors in diabetic rats. Ann N York Acad Sci 1996; 793: 466-472.

141



44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Christlieb AR, Long R, Underwood RH. Renin-angiotensin-aldosterone system,
electrolyte homeostasis and blood pressure in alloxan diabetes. Am J Med Sci
1979; 277: 295-303.

Frustaci A, Kajstura J, Chimenti C, Jakoniuk I, Leri A, Maseri A, Nadal - Ginard B,
Anversa P. Myocardial cell death in human diabetes. Circ Res 2000; 87: 1123—
1132.

Liu X, Suzuki H, Sethi R, Tappia PS, Takeda N, Dhalla NS. Blockade of the renin-
angiotensin system attenuates sarcolemma and sarcoplasmic reticulum remodeling
in cHRonic diabetes. Ann N Y Acad Sci 2006; 1084: 141-154.

Yaras N, BilgiNO glu A, Vassort G, Turan B. Restoration of diabetes induced abNO
rmal local Ca2_ release in cardiomyocytes by angiotensin Il receptor blockade. Am
J Physiol Heart Circ Physiol 2007; 292: H912-H920.

Fiordaliso F, Cuccovillo I, Bianchi R, Bai A, Doni M, Salio M, De Angelis N,
Ghezzi P, Latini R, Masson S. Cardiovascular oxidative stress is reduced by an
ACE inhibitor in a rat model of streptozotocininduceddiabetes. Life Sci 2006; 79:
121-129

Rosen R, Rump AF, Rosen P. The ACE-inhibitor captopril improves myocardial
perfusion in spontaneously diabetic (BB) rats. Diabetologia 1995; 38: 509 —517.
Cai L, Wang Y, Zhou G, Chen T, Song Y, Li X, Kang YJ. Attenuation by
metallothionein of early cardiac cell death via suppression of mitochondrial
oxidative stress results in a prevention of diabetic cardiomyopathy. J Am Coll
Cardiol 2006; 48: 1688 —1697.

Cai L. Suppression of nitrative damage by metallothionein in diabetic heart
contributes to the prevention of cardiomyopathy. Free Radic Biol Med 2006; 41:
851 861.

Wold LE, Ren J. Streptozotocin directly impairs cardiac contractile function in
isolated ventricular myocytes via a p38 map kinase dependent oxidative stress
mechanism. Biochem Biophys Res Commun 2004; 318: 1066 —1071.

Cai L, Li W, Wang G, Guo L, Jiang Y, Kang YJ. Hyperglycemiainduced apoptosis
in mouse myocardium: mitochondrial cytochrome C-mediated caspase-3 activation
pathway. Diabetes 2002; 51: 1938-1948.

Brownlee M. Advanced protein glycosylation in diabetes and aging. Annu Rev Med
1995; 46: 223-234.

Shen X, Zheng S, Metreveli NS, Epstein PN. Protection of cardiac mitochondria by
overexpression of MnSOD reduces diabetic cardiomyopathy. Diabetes 2006; 55:
798-805.

Barouch LA, Berkowitz DE, Harrison RW, O’Donnell CP, Hare JM. Disruption of
leptin signaling contributes to cardiac hypertrophy independently of body weight in
mice. Circulation 2003; 108: 754 —7509.

142



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Zhou YT, Grayburn P, Karim A, Shimabukuro M, Higa M, Baetens D, Orci L,
Unger RH. Lipotoxic heart disease in obese rats: implications for human obesity.
Proc Natl Acad Sci USA 2000; 97: 1784 —17809.

Kwon SH, Pimentel DR, Remondino A, Sawyer DB, Colucci WS. H2O> regulates
cardiac myocyte phenotype via concentration dependent activation of distinct
kinase pathways. J Mol Cell Cardiol 2003; 35: 615- 621.

Liang Q, Carlson EC, Donthi RV, Kralik PM, Shen X, Epstein PN. Overexpression
of metallothionein reduces diabetic cardiomyopathy. Diabetes 2002; 51: 174 —181.

Matsushima S, Kinugawa S, Ide T, Matsusaka H, Inoue N, Ohta Y, Yokota T,
Sunagawa K, Tsutsui H. Overexpression of glutathione peroxidase attenuates
myocardial remodeling and preserves diastolic function in diabetic heart. Am J
Physiol Heart Circ Physiol 2006; 291: H2237—-H2245.

Stanley WC, Lopaschuk GD, McCormack JG. Regulation of energy substrate
etabolism in the diabetic heart. Cardiovasc Res 1997; 34: 25-33.

Carley AN, Severson DL. Fatty acid metabolism is enhanced in type 2 diabetic
hearts. Biochim Biophys Acta 2005; 1734: 112-126.

Finck BN, Lehman JJ, Leone TC., Welch MJ, Bennett MJ, Kovacs A, Han X, Gross
RW, Kozak R, Lopaschuk GD, Kelly DP. The cardiac phenotype induced by
PPARalpha overexpression mimics that caused by diabetes mellitus. J Clin Invest
2002; 109: 121-130.

Goyal BR, Mehta AA. Diabetic cardiomyopathy: patophysiological mechanisms
and cardiac dysfunction. Hum exp Toxicol 2013; 32: 571-590.

Voulgari C, Papadogianis D, Tentolouris N. Diabetic Cardiomyopathy: from the
pathophysiology of the cardiac myocites, to current diagno sis and management
strategies. Vasc health Risc Menag 2010; 6: 883-903.

Finck BN, Han X, Courtois M, Aimond F., Nerbonne JM, Kovacs A, Gross RW,
Kelly DP. A critical role for PPAR alpha-mediated lipotoxicity in the pathogenesis
of diabetic cardiomyopathy: modulation by dietary fat content. Proc Natl Acad Sci
USA 2003; 100: 1226 —1231.

Duncan JG, Fong JL, Medeiros DM, Finck BN, Kelly DP. Insulin-resistant heart
exhibits a mitochondrial biogenic response driven by the peroxisome proliferator-
activated receptor-alpha/PGC-1alpha gene regulatory pathway. Circulation 2007;
115: 909 -917.

Yang J, Sambandam N, Han X, Gross RW, Courtois M, Kovacs A, Febbraio M,
Finck BN, Kelly DP. CD36 deficiency rescues lipotoxic cardiomyopathy. Circ Res
2007; 100: 1208 —1217.

Pierce GN, Dhalla NS. Heart mitochondrial function in chronic experimental
diabetes in rats. Can J Cardiol 1985; 1: 48 —54.

143



70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Tanaka Y, Konno N, Kako KJ. Mitochondrial dysfunction observed in situ in
cardiomyocytes of rats in experimental diabetes. Cardiovasc Res 1992; 26: 409-
414,

Lashin O, Romani A. Hyperglycemia does not alter state 3 respiration in cardiac
mitochondria from type-1 diabetic rats. Mol Cell Biochem 2004; 267: 31-37.

Shen X, Zheng S, Thongboonkerd V, Xu M, Pierce WM Jr, Klein JB, Epstein PN.
Cardiac mitochondrial damage and biogenesis in a cHRonic model of type 1
diabetes. Am J Physiol Endocrino | Metab 2004; 287: E896-E905.

Boudina S, Sena S, O’Neill BT, Tathireddy P, Young ME., Abel ED. Reduced
mitochondrial oxidative capacity and increased mitochondrial uncoupling impair
myocardial energetics in obesity. Circulation 2005; 112: 2686 —2695.

Turko V., Murad F. Quantitative protein profiling in heart mitochondria from
diabetic rats. J Biol Chem 2003; 278: 35844 —35849.

Ye G, Metreveli NS, Donthi RV, Xia S, Xu M, Carlson EC, Epstein PN. Catalase
protects cardiomyocyte function in models of type 1 and type 2 diabetes. Diabetes
2004; 53: 1336 —1343.

Poornima IG, Parkih P, Shanon RP. Diabetic Cardiomyopathy: search for unifying
hypoyhesis Circ Res 2006; 98: 596-605

Unger RH, Orci L. Lipotoxic diseases of NO nadipose tissues in obesity. Int J Obes
Relat Metab Disord 2000; 24 (suppl 4): S28 —-S32.

Kim JK, Kim YJ, Fillmore JJ, Chen Y, Moore I, Lee J, Yuan M, Li ZW, Karin M,
Perret P, Shoelson SE, Shulman GI. Prevention of fat-induced insulin resistance by
salicylate. J Clin Invest 2001; 108: 437— 446.

O’Neill BT, Abel ED. Aktl in the cardiovascular system: friend or foe? J Clin
Invest 2005; 115: 2059 —2064.

Morisco C, Condorelli G, Trimarco V, Bellis A, Marrone C., Condorelli G,
Sadoshima J, Trimarco B. Akt mediates the cross-talk between beta-adrenergic and
insulin receptors in neonatal cardiomyocytes. Circ Res 2005; 96: 180 —188.

Kumar S. V, Saritha G, Fareedullah Md. Role of antioxidants and oxidative stress
in cardiovascular diseases Annals of Biological Research 2010; 1 (3): 158-173.

Poornima IG, Parikh P, Shannon RP Diabetic Cardiomyopathy The Search for a
Unifying Hypothesis Circ Res. 2006;98:596-605.
Depre C, Young ME, Ying J, Ahuja HS, Han Q, Garza N, Davies PJ, Taegtmeyer H.

Streptozotocin-induced changes in cardiac gene expression in the absence of severe
contractile dysfunction. J Mol Cell Cardiol 2000; 32: 985-996.

Dhalla NS, Pierce GN, Innes IR, Beamish RE. Pathogenesis of cardiac dysfunction
in diabetes mellitus. Can J Cardiol 1985; 1: 263-281.

Scognamiglio R, Avogaro A, Negut C, Piccolotto R, Vigili dK, Tiengo A. Early
myocardial dysfunction in the diabetic heart: current research and clinical
applications. Am J Cardiol 2004; 93: 17A-20A.

144



86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Rodrigues B, Cam MC, McNeill JH. Myocardial substrate etabolism:implications
for diabetic cardiomyopathy. J Mol Cell Cardiol 1995; 27: 69 —-179.

Schannwell CM, Schneppenheim M, Perings S, Plehn G, Stauer BE. Left ventricular
diastolic dysfunction as an early manifestation of diabetic cardiomyopathy.
Cardiology 2002; 98: 33-39.

Ha JW, Lee HC, Kang ES, Ahn CM, Kim JM, Ahn JA, Lee SW, Choi EY, Rim SJ, Oh
JK, Chung N. Abnormal left ventricular longitudinal functional reserve in patients
with diabetes mellitus: implication for detecting subclinical myocardial dysfunction
using exercise tissue Doppler echocardiograpjhy. Heart 2007; 93: 1571-1576.
Acar G, Akcay A, Sokmen A, Ozkaya M, Guler E, Sokmen G, Kaya H, Nacar B,
Tuncer C. Assessment of atrial electromechanical delay, diastolic functions, and left
atrial mechanical functions in patients with type 1 diabetes mellitus. J Am Soc
Echocardiogr 2009; 22: 732—738.

JW Ha, HC Lee, ES Kang et al. Abnormal left ventricular longitudinal functional
reserve in patients with diabetes mellitus: implications for detecting subclinical
myocardial dysfunction using exercise tissue Doppler echocardiography Heart
2007; 93: 1571-1576.

Poirier P, Bogaty P, Garneau C, Marois L, Dumesnil JG. Diastolic dysfunction in
NO rmotensive man with well controlled diabetes type 2: importance in maneuvers
in echocardiographic screening for preclinical diabetic cardiomyopathy. Diabetes
Care 2001; 24: 5-10.

Zabalgoitia M, Ismaeil MF, Anderson L, Maklady FA. Prevalence of diastolic
dysfunction in normotensive asimtomatic patients with well controlled diabetes
type 2. Am J Cardiol 2001; 87: 320-323.

Boyer JK, Thanigaray S, Schechtman KB, Perez JE. Prevalenvce of left ventrcule
diastolic disfunction in asymptomatic normotensive opatients with diabetes mellitus.
Am J Cardiol 2004; 93: 870-875

Hare JL, Hordern MD, Leano R, Stanton T, Prins JB, Marwick TH. Application of
an exercise intervention on the evolution of diastolic dysfunction in patients with
diabetes mellitus: efficacy and effectiveness. Circ Heart Fail 2011; 4: 441-449
Borlaug BA, Paulus WJ. Heart failure with preserved ejection fraction:
patophysiology, diagNO sis and treatment. Eur Heart 2011; J32: 670-679

Shindler DM, Kostis JB, Yusuf S. et al Diabetes mellitus a predictor of morbidity
and mortality in the Studies of Left ventricular Dysfunction (SOLVD) Trials and
registry. Am J Cardiol 1996; 77: 1017-1020

Ryden L, Amstrong PW, Cleland JG. et al Efficasy and safety og high dose lisiNO
pril in cHRonic heart failure patients and high cardiovascular risk including those
with diabetes mellitus . Results from ATLAS trial. Eur Heart J. 2000; 21: 1967-
1978

145



98. Komajda M, Carson PE, Hetzel S. et al. Factors associated with outcome in heart
failure with preserved ejection fraction: findings from irbesartan in heart failure
with preserved ejection fraction study (I-PRESERVE). Circ Heart Fail 2011; 4: 27-
35

99. Vermes E, Ducharm A, Bourassa MG, Lessard M, White M, Tardif JC. Enalapril
reduces the incidence of diabetes in patients with chronic heart failure: insight from
Studies of Left Ventricular Disfunction (SOLVD). Circulation 2003; 107: 1291-
1296

100. Dickstein K, Kjekshus J. Effects of losartan and catopril on mortality and
morbidity in high-risk patients after acute myocardial infarction: the OPTIMAAL
randomized trial. Optimal Trial in Myocardial Infarction with Angiotensin 1l
antagonist Losartan. Lancet 2002; 360: 752-760

101. Mallat Z, Philip I, Lebret M, Chatel D, Maclouf J, Tedgui A. Elevated levels of 8-
iso-prostaglandin F2a in pericardial fluid of patients with heart failure: a potential
role for in vivo oxidant stress in ventricular dilatation and progression to heart
failure. Circulation 1998; 97: 1536-9.

102. Dhalla AK, Hill MF, Singal PK. Role of oxidative stress intrans ition of
hypertrophy to heart failure. J Am Coll Cardiol 1996; 28: 506-14.

103. Hill MF, Singal PK. Antioxidant and oxidative stress changes during heart failure
ubsequent to myocardial infarction in rats. Am J Pathol 1996; 148: 291-300.

104. Wang HD, Xu S, Johns DG, et al. Role of NADPH oxidase in the vascular
hypertrophic and oxidative stress response to angiotensin Il in mice. Circ Res 2001;
88: 947-53.

105. Cifuentes ME, Rey FE, Carretero OA, Pagano PJ. Up-regulation of p67phox and
gp91phox in aortas from angiotensin Il- infused mice. Am J Physiol 2000; 279:
H2234-40.

106. Villarreal FJ, Kim NN, Ungab GD, Printz MP, Dillmann WH. Identification of
functional angiotensin Il receptors on rat cardiac fibroblasts. Circulation 1993; 88:
2849-61.

107. Crabos M, Roth M, Hahn AW, Erne P. Characterization of angiotensin II
receptors in cultured rat fibroblasts. Coupling to signaling systems and gene
expression. J Clin Invest 1994; 93:2372-8.

108. Lijnen P, Petrov V, Fagard R. Angiotensin Il-induced stimulation of collagen
secretion and production in cardiac fibroblasts is mediated via angiotensin 1l
subtype 1 receptors. J Renin Angiotensin Aldosterone Syst 2001; 2: 117-22.

109. Brilla CG, Scheer C, Rupp H. Renin-angiotensin system and myocardial collagen
matrix: Modulation of cardiac fibroblastfunction by angiotensin Il type 1 receptor
antagonism. J Hypertens 1997; 15: S13-8.

110. Crawford DC, Crobanian AV, Brecher P. Angiotensin Il induces fibronectin
expression associated with cardiac fibrosis in the rat. Circ Res 1994; 74: 727-39.

146



111. Gustafsson AB, Gottlieb RA. Heart mitochondria: gates of life and death.
Cardiovasc Res 2008; 77: 334-48.

112. Nagasawa K, Zimmerman R, Westernachter D, Schaper J. Angiotensin Il induced
collagen mRNA expression in cardiac fibroblasts depends on autocrine production
of transforming growth factor-beta. J Am Coll Cardiol 1994; 23: 43A.

113. Lijnen P, Papparella 1, Petrov V, Semplicini A, Fagard R. Angiotensin II-
stimulated collagen production in cardiac fibroblasts is mediated by reactive
oxygen species. J Hypertens 2006; 24: 757- 66.

114. Zhang GX, Lu XM, Kimura S, Nishiyama A. Role of mitochondria in angiotensin
I-induced reactive oxygen species and mitogenactivated protein kinase activation.
Cardiovasc Res 2007; 76: 204-12.

115. Seeger H, Lippert C, Wallwiener D, Mueck AO. Valsartan and candesartan can
inhibit deteriorating effects of angiotensin Il on coronary endothelial function. J
Renin Angiotensin Aldosterone Syst 2001; 2: 141-3.

116. Rouet-Benzineb P, Gontero B, Dreyfus P, Lafuma C. Angiotensin Il induces
nuclear factor-kappa B activation in cultured neonatal rat cardiomyocytes through
protein kinase C signaling pathway. J Mol Cell Cardiol 2000; 32: 1767-78.

117. Solini A, Santini E, Ferrannini E. Enhanced angiotensin limediated effects in
fibroblasts of patients with familial hypercholesterolemia. J Hypertension 2005; 23:
367-74.

118. Iglarz M, Touyz RM, Viel EC, Amiri F, Schiffrin EL. Involvement of oxidative
stress in the profibrotic action of aldosterone. Interaction with the renin-
angiotensin system. Am J Hypertens 2004; 17: 597-603.

119. Burelle Y, Khairallah M, Ascah A, et al. Alterations in mitochondrial function as
a harbinger of cardiomyopathy: lessons from the dystrophic heart. J Mol Cell
Cardiol 2010; 48: 310-21.

120. Tigerstedt R, Bergman PG 1898. Niere und Kreislauf.Arch. Physiol. 8:223-71

121. Baker KM, Chernin MI, Schreiber T, Sanghi S, Haiderzaidi S, Booz GW, Dostal
DE, Kumar R.Evidence of a NO vel intracrine mechanism in angiotensin Il-induced
cardiac hypertrophy. RegulPept. 2004; 120:5-13. [PubMed: 15177915]

122. Silvestre JS Robert V Heymes C Aupetit-Faisant B, Mouas C et all 1988

Myocardial production of aldosterone and corticosterone in the patohysiological
regulation. J. Biol. Chem.273:4883-91

123. Takeda Y Miyamori | Yoneda T Iki K Hatakeyama H 1995 Production of
aldosterone in isolated rat blood vessels. Hypertension 25:170-73

124. Gomez-Sanches CE Zhou MY Cozza EN Morita H Foecking MF Gomez-Sanches
EP. 1997.Aldosterone biosynthesis in rat brain.Endocrinoogy 138:3369-73

125. Dell’italia LJ. Translational success stories: Angiotensin receptor 1 antagonists
in heart failure. Circ Res. 2011; 109:437-452. [PubMed: 21817164]

147



126. Bader M Tissue Renin Angiotensin Aldosterone Systems: Targets for

Pharmacological Therapy Annu Rev Pharmacol. Toxicol.2010 50:439-65

127. Berrv C. Touvz R. DominiczakAF. Webb RC. Johns DG. 2001. Anaiotensin
recentors: sianalina. vascular nathonhvsioloav. and interactions with ceramide.
Am.J. Physiol Heart Circ. Physiol. 281:112337-65

128. Kaschina E, Unger T. 2003. Angiotensin AT1/AT2 receptors: regulation,

signalling and function. Blood Press. 12:70-88

129. de Gasnaro M. Catt KJ. Inacaami T. Wriaht JW. Unaer T. 2000. International
ggizrlmSo;zpharmacology. XXIIl. The angiotensin Il receptors. Pharmacol. Rev.

130. Welch WJ- 2008. Anaiotensin H-dependent superoxide: effects on hypertension
and vascular dvsfunction. Hvpertension 52:51-56

131. Santos RA. Ferreira AJ. 2007. Anaiotensin-(I-7) and the renin-angiotensin
system. Cmr. Onin. NenHRol. Hvpertens. 16:122-2

132. Wriaht JW. Hardina JW. 1994. Brain anaiotensin recentor subtvoes in the control
of phvsioloaical and behavioral resnonses. Neurosci. Biohchav. Rev. 18:21—53

133. Baltatu O. Bader M. Ganten D. 2005. Angiotensin. In Encyclopedia of Stress, ed.
G Fink. Oxford. UK: Elsevier. 2nd ed.

134. Metzoer R. Bader M. Ludwia T. Berberich C. Bunnemann B. Ganten D. 1995.
Exoression of the mouse and rat mas proto-oncogene in the brain and peripheral
tissues. FEBS Lett. 357:27-32

135. Nguyen G, Delaine F, Burckle C, Bouzhir L, Giller T, Sraer JD. 2002. Pivotal
role of the renin/prorenin receptor in angiotensin Il production and cellular

responses to renin.J. Clin. Invest. 109:1417-27

136. Bader M. 2007. The second life of die (pro) renin receptor. J. Renin Ang. Aid.
System 8:205-208

137. Matsusaka T. Mivazaki Y. Ichikawa 1. 2002. The renin angiotensin system and
kidnev develonment.Annu. Rev. Phvsiol. 64:551-61

138. A'liiller DN. Hilaers KF. Bohlender J. Linnoldt A. Waaner J. et al. 1995. Effects
of human renin in the vasculature of rats transgenic for human angiotensiNO gen.
Hypertension 26:272-78

139. Allen AM. Zhuo J. Mendelsohn FA. 2000. Localization and function of
angiotensin ATI recentors. Am. J. Hvoertens. 13: S .31—38
140. Saito K. Gutkind JS. Saavedra JM. 1987. Anaiotensin Il bindina sites in
the conduction system of rat hearts. Am. J. Physiol. Heart Circ. Physiol.
253:H1618-22

141. Crabos M. Roth M. Hahn AW. Erne P. 1994. Characterization of anaiotensin Il
recentors in cultured adult rat cardiac fibroblasts. Coupling to signaling systems
and aene exnression. J. Clin. Invest. 93:2372-78

142. Koch-Weser J. 1964. Mvocardial actions of anaiotensin. Circ. Res. 14:337-44

143. Dembnsev PJ. McCallum ZT. Kent KM. Cooper T. 1971. Direct myocardial effects
of anaiotensin I1. Am. J. Phvsiol. 220:477-81

144. Mottra D. Pinheiro IT. Paiva MO. Guimaraes S. 1999. Preiunctional effects of
?Sa?i)gtlenzsgn Il and bradykinin in the heart and blood vessels.. Anton. Pharmacol.

145. Booz GW. Baker KM. 1995. Molecular sianallina mechanisms controlling
growth and function of cardiac fibroblasts. Cardiovasc. Res. 30:537-43

146. Matsusaka T. Katori H. Inagami T. Foaoo A. Ichikawa 1. 1999.
Communication between mvocvtes and fibroblasts in cardiac remodeling in
anaiotensin chimeric mice. J. Clin. Invest. 103:1451-58

147. Mercure C. Yoai A. Callera GF.. Aranha AB. Bader M. et al. 2008.
Anaiotensin 1-7 blunts hvnertensive cardiac remodeling by a direct effect on
die heart. Circ. Res. 103:1319-26

148. Danser AH, van KatsJP, Admiraal PJ, DerkxF'H, Laniers JM, etal. 1994,

148



Cardiac renin and anaiotensins. Uptake from plasma versus in situ synthesis.
Hvpertension 24:37-48

149. Mackins CJ. Kano S. Sevedi N. Schafer U. Reid AC. etal. 2006. Cardiac mast
cell-derived renin pnromotes local anaiotensin formation. noreninenhrine
release, and arrhythmias in ischemia/reperfusion. J. Clin.Invest. 116:1063-70

150. Nguyen G, Delarue F, Burckle C, Bouzhir L, Giller T, Sraer JD: Pivotal role of
the renin /prorenin receptor in angiotensin Il production and cellular responses to
renin. J Clin Invest 109:1417-1427, 2002

151. Krop M, Danser AH: Circulating versus tissue renin-angiotensin system: on the
origin of (pro) renin. Curr Hypertens Rep 10:112-118, 2008

152. Kumar R, Thomas CM, Yong QC, Chen W, and Baker KM The Intracrine Renin-

Angiotensin System Clin Sci (Lond). 2012 September ; 123(5): 273-284

153. Huang XR, Chen WY, Truong LD, Lan HY. Chymase is upregulated in diabetic
nepHRopathy: implications for an alternative pathway of angiotensin 11-mediated
diabetic renal and vascular disease. J Am Soc Nephrol. 2003; 14:1738-1747.
[PubMed: 12819233]

154. Singh VP, Baker KM, Kumar R: Activation of the intracellular renin angiotensin
system in cardiac fibroblasts by high glucose: role in extracellular matrix
production. Am J Physiol Heart Circ Physiol 294:H1675-H1684, 2008

155. Singh VP, Le B, Bhat VB, Baker KM, Kumar R: High glucose induced regulation
of intracellular angiotensin 11 synthesis and nuclear redistribution in cardiac
myocytes. Am J Physiol Heart Circ Physiol 293:H939-H948, 2007

156. Filipeanu CM, Brailoiu E, Henning RH, Deelman LE, de Zeeuw D, Nelemans SA.
Intracellular angiotensin Il inhibits heterologous receptor stimulated Ca2+ entry.
Life Sci. 2001; 70:171-180. [PubMed: 11787942]

157. Fierensa FL, Vanderheyden PM, Roggeman C, De Backer J, Thekkumkara TJ,
Vauquelin G. Tightbinding of the angiotensin AT(1) receptor antagonist. Biochem
Pharmacol. 2001; 61:1227-1235.[PubMed: 11322926]

158. Yoo TH, Li JJ, Kim JJ, Jung DS, Kwak SJ, Ryu DR, Choi HY, Kim JS, Kim HJ,
Han SH, Lee JE,Han DS, Kang SW. Activation of the renin-angiotensin system
within podocytes in diabetes. Kidney Int. 2007; 71:1019-1027. [PubMed:
17361112]

159. Takao T, HoriNO T, Kagawa T, Matsumoto R, Shimamura Y, Ogata K, Inoue K,
Taniguchi Y, Taguchi T, Morita T, Terada Y. Possible involvement of intracellular
angiotensin 11 receptor in high-glucose-induced damage in renal proximal tubular
cells. J NepHRol. 2011; 24:218-224. [PubMed: 20890878]

160. Cook JL, Zhang Z, Re RN. In vitro evidence for an intracellular site of
angiotensin action. Circ Res. 2001; 89:1138-1146. [PubMed: 11739278]

161. Kifor I, Dzau VJ. Endothelial renin-angiotensin pathway: evidence for
intracellular synthesis andsecretion of angiotensins. Circ Res. 1987; 60:422-428.
[PubMed: 3555883]

162. Peters J, Wanka H, Peters B, Hoffmann S. A renin transcript lacking exon 1
encodes for a nonsecretory intracellular renin that increases aldosterone
production in transgenic rats. J Cell Mol Med. 2008; 12:1229-1237. [PubMed:
18782187]

149



163. Cheng H, Fan X, Moeckel GW, Harris RC. Podocyte COX-2 exacerbates diabetic
nepHRopathy byincreasing podocyte (pro) renin receptor expression. J Am Soc
Nephrol. 2011; 22:1240-1251.[PubMed: 21737546]

164. Bkaily G, Sleiman S, Stephan J, Asselin C, Choufani S, Kamal M, Jacques D,
Gobeil F Jr, D’Orleans-Juste P. Angiotensin 1l AT1 receptor internalization,
translocation and de novo synthesis modulate cytosolic and nuclear calcium in
human vascular smooth muscle cells. Can J Physiol Pharmacol. 2003; 81:274-287.
[PubMed: 12733826]

165. Huang J, Matavelli LC, Siragy HM. Renal (pro)renin receptor contributes to
development of diabetic kidney disease through transforming growth factor-betal-
connective tissue growth factor signalling cascade. Clin Exp Pharmacol Physiol.
2011; 38:215-221. [PubMed: 21265872]

166. Cheng H, Fan X, Moeckel GW, Harris RC. Podocyte COX-2 exacerbates diabetic
nepHRopathy by increasing podocyte (pro) renin receptor expression. J Am Soc
Nephrol. 2011; 22:1240-1251.[PubMed: 21737546]

167. Nguyen D Cat A, Touyz RM. Cell signaling of angiotensin Il on vascular tone:
NO velmechanisms. Curr Hypertens Rep. 2011; 13:122-128. [PubMed: 21274755]

168. Lavrentyev EN, Estes AM, Malik KU. Mechanism of high glucose induced
angiotensin 11 production in rat vascular smooth muscle cells. Circ Res. 2007;
101:455-464. [PubMed: 17626897

169. Cat A, Touyz RM. Nguyen D Cell signaling of angiotensin Il on vascular tone:
NO velmechanisms. Curr Hypertens Rep. 2011; 13:122-128.

170. Dell’italia LJ. Translational success stories: Angiotensin receptor 1 antagonists
in heart failure. Circ Res. 2011; 109:437-452. [PubMed: 21817164]

171. Bkaily G, Sleiman S, Stephan J, Asselin C, Choufani S, Kamal M, Jacques D,
Gobeil F Jr, D’Orleans-Juste P. Angiotensin Il AT1 receptor internalization,
translocation and de NO vo synthesis modulate cytosolic and nuclear calcium in
human vascular smooth muscle cells. Can J Physiol Pharmacol. 2003; 81:274-287.

[PubMed: 127338261

172. Pfeffer MA. Lamas GA. Vauahan DE. Parisi AF. Braunwald E. 1988. Effect
of cantooril on oroaressive ventricular dilatation after anterior myocardial
infarction. N. Enal. J. Med. 319:80-86

173. Pfeffer MA. Braunwald E. 1990. Ventricular remodeling after myocardial
infarction. Circulation 81:1161- 72

174. Yusuf S, Teo KK, Pogue J. (ONTARGET Investigators). Telmisartan, ramipril, or
both in patients at high risk for vascular events. N Engl J Med. 2008; 358(15):
1547-59.

175. Parving HH, Brenner BM, Mcmurray JJ. (ALTITUDE Investigators). Cardiorenal
end points in a trial of aliskiren for type 2 diabetes. N Engl J Med. 2012; 367 (23):
2204-13.

176. Fried LF, Emanuele N, Zhang JH. (VA NEPHRON-D Investigators). Combined
angiotensin inhibition for the treatment of diabetic nephropathy. N Engl J Med.
2013; 369 (20): 1892-1903.

150



177. Makani H, Bangalore S, Desouza KA. Efficacy and safety of dual blockade of the
renin-angiotensin system: meta-analysis of randomised trials. BMJ. 2013; 346:
360. doi: 10.1136/bmj.f360

178. Haller H, Lindschau C, Erdmann B, Quass P, Luft FC. Effects of intracellular
angiotensin Il invascular smooth muscle cells. Circ Res. 1996; 79:765-772.
[PubMed: 8831500]

179. Kumar R, Yong QC, Thomas CM, Baker KM. Review: Intracardiac intracellular
angiotensinsystem in diabetes. Am J Physiol Regul Integr Comp Physiol. 2012;
302:R510-517. [PubMed:22170614]

180. Baker KM, Chernin MI, ScHReiber T, Sanghi S, Haiderzaidi S, Booz GW, Dostal
DE, Kumar R.Evidence of a NO vel intracrine mechanism in angiotensin Il-induced
cardiac hypertrophy. RegulPept. 2004; 120:5-13. [PubMed: 15177915]

181. Singh VP, Baker KM, Kumar R. Activation of the Intracellular Renin-Angiotensin
System in Cardiac Fibroblasts by High Glucose: Role in Extracellular Matrix
Production. Am J Physiol HeartCirc Physiol. 2008; 294:H1675-1684.
[PubMed:18296558]

182. Dell’italia LJ. Translational success stories: Angiotensin receptor 1 antagonists
in heart failure. Circ Res. 2011; 109:437-452. [PubMed: 21817164]

183. Vaibhav B. Patel, Jiu-Chang Zhong, Maria B. Grant and Gavin Y. Oudit Role of the
ACE2/Angiotensin 17 Axis of the Renin—Angiotensin System in Heart Failure Circulation
Research. (2016); 118:1313-1326

184. Crackower MA, Sarao R, Oudit GY. Angiotensin-converting enzyme 2 is an
essential regulator of heart function. Nature. 2002;417:822-828

185. Subissi A. Preclinical Profile of Zofenopril: An Angiotensin Converting Enzyme
Inhibitor withPeculiar Cardioprotective Properties Cardiovascular Drug Reviews
Vol. 17, No. 2. 1999; pp. 115-133

186. Barbato JC, Mulrow PJ, Shapiro JI, Franco-Saenz R (2002) Rapid effects of
aldosterone and spironolactone in the isolated working rat heart. Hypertension
40(2):130-5.

187. Robert V, Heymes C, Silvestre JS. Angiotensin ATlreceptor subtype as a cardiac
target of aldosterone:role in aldosterone salt induced fibrosis Hypertension 1999;
33:981-986

188. Lombes M, Ferman N, Bonvalot J. Identification and role of aldosterone
receptors in cardiovascular system Ann Endocrinol 2000 61: 41-46

189. Rudolophe A Blasi E Delyani J Tissue specific corticoidogenesis in the rat J mol
Cell EndocriNO 1 2000;165: 221-224

190. Mc Kelvic RS, Yousuf S Pericak D Comparasion of candesartan enalapril and
their combination in congestive heart failure randomized evaluation of strategies
for left ventricule dysfunction RESOLVED pilot study The RESOLVED Pylot study
investigators Circulation 1999 100: 1056-1064

191. Srinivasan K, Ramarao P, Animal models in type 2 diabetes research : an
overview 2007 Indian J Med Res 125:451-472

151



192. Etuk EU. Animals models for studying diabetes mellitus Agric. Biol. J. N. Am.,
2010 1(2): 130-134

193. Lenyen S. The mechanisms of alloxan-and streptozotocin induced diabetes
Diabetologia (2008) 51: 216-226

194. PellegriNO M, Christopher B, Michelle M Gerard R. (1998) Development of a
new model of type 2 diabetes in adult rats administrated with streptozotocin and
nicotinamide. Diabetes 47: 224-230

195. Weiss RB. (1982) Streptozocin: a review of its pharmacology, efficacy, and
toxicity. Cancer Treat Rep 66:427-438

196. Uchigata Y, Yamamoto H, Kawamura A, Okamoto H. (1982) Protection by
superoxide dismutase, catalase, and poly(ADP-ribose) synthetase inhibitors
against alloxan- and streptozotocin-induced islet DNA strand breaks and against
the inhibition of proinsulin synthesis. J Biol Chem 257:6084-6088

197. Lenzen S. Alloxan and streptozotocin diabetes. In: Peschke E (ed) Endokrino
logie III Vortrdge im Rahmen des Projektes ‘Zeitstrukturen endokriner Systeme.
(2007) [Endocrinology Il lectures within the ‘time structures of endocrine
systems’ project framework]. Abhandlung der Sdichs. Akad. Wiss., Math-naturwiss
Klasse, Verlag der Sachsischen Akademie der Wissenschaften, Leipzig,
commissioned by S. Hirzel Verlag, Stuttgart/Leipzig, pp 119-138

198. Severson DL. Diabetic cardiomyopathy: recent evidence from mouse models of
type 1 and type 2 diabetes. Can J Physiol Pharmacol.2004; 82:813- 823.

199. Buchanan J, Mazumder PK, Hu P, Chakrabarti G, Roberts MW, Yun UJ, Cooksey
RC, Litwin SE, Abel ED. Reduced cardiac efficiency and altered substrate
metabolism precedes the onset of hyperglycemia and contractile dysfunction in two
mouse models of insulin resistance and obesity. EndocriNO logy. 2005;146:5341—
5349

200. Semenza GL. Life with oxygen. Science 2007; 318: 62-4.

201. Chang Cheng Y, Chuang LM. The role of oxidative stress in the pathogenesis of
type 2 diabetes: from molecular mechanism to clinical implication Am J Transl Res
2010; 2(3): 316-331

202. Shigenaga MK, Hagen TM, Ames BN. Oxidative damage and mitochondrial
decay in aging. Proc Natl Acad Sci USA 1994; 91: 10771-8.

203. Riemer J, Bulleid N, Herrmann JM. Disulfideformation in the ER and
mitochondria: two solutions to a common process. Science 2009; 324: 1284-7.

204. Ushio-Fukai M. Localizing NADPH oxidasederived ROS. Sci STKE 2006; 349:
re8.

205. Birben E, Sahiner M U, Sackesen C, Erzurum S, Kalayci O. Oxidative Stress and
Antioxidant Defense WAO Journal 2012; 5: 9-19

206. Jenner P. Oxidative stress in Parkinson’s disease. Ann Neurol. 2003,;53: S26—
S36.

207. Stadtman ER. Metal ion-catalyzed oxidation of proteins: biochemical mechanism
and biological consequences. Free Radic Biol Med 1990; 9: 315-325.

152



208. Fucci L, Oliver CN, Coon MJ, Stadtman ER. Inactivation of key metabolic
enzymes by mixed-function oxidation reactions: possible implication in protein
turNO ver and ageing. Proc Natl Acad Sci U S A 1983; 80: 1521-1525.

209. Girotti AW. Mechanisms of lipid peroxidation. J Free Radic Biol Med 1985; 1:
87-95.

210. Imlay JA. Pathways of oxidative damage. Annu Rev Microbiol 2003; 57: 395-418.
211. D'Autréaux B, Toledano MB ROS as signaling molecules: mechanisms that
generate specificity in ROS homeostasis. Nat Rev Mol Cell Biol 2007; 8: 813-24.
212. Diabetes Control and Complications Trial Research Group. The effect of
intensive treatment of diabetes on the development and progression of long-term
complications in insulin-dependent diabetes mellitus. N Engl J Med 1993; 329:

977-86.

213. UK Prospective Diabetes Study (UKPDS) Group. Intensive blood glucose control
with sulphonylureas or insulin compared with conventional treatment and risk of
complications in patients with type 2 diabetes (UKPDS 33). Lancet 1998; 352:
837-853.

214. Gaede P, Lund-Andersen H, Parving HH, Pedersen O. Effect of a multifactorial
intervention on mortality in type 2 diabetes. N Engl J Med 2008; 358: 580 —591.
215. Giugliano D, Ceriello A, Paolisso G. Oxidative stress and diabetic vascular

complications. Diabetes Care 1996; 19: 257-67.

216. Nishikawa T, Edelstein D, Du XL NO rmalizing mitochondrial superoxide
production blocks three pathways of hyperglycaemic damage. Nature 2000; 404:
787-90.

217. Watanabe K, Thandavarayan R. A, Harima M, Sari F. R, Gurusamy N,
Veeraveedu P. T, Mito S, Arozal W, Sukumaran V, Laksmanan A. P, Soetikno V,
Kodama M. and Aizawa Y. Role of Differential Signaling Pathways and Oxidative
Stress in Diabetic Cardiomyopathy. Current Cardiology Reviews 2010; 6: 280-290

218. Lakshimi SVV, Padmaja G, Kuppusami P, Kutala K. V. Oxidative stress in
cardiovascular disease Indian Journal of Biochemistry and biophisics 2009; 46:
421-440

219. Giacco F, Brownlee M. Oxidative Stress and Diabetic Complications Circ Res
2010; 107: 1058-1070.

220. Esra B E, Sahiner UM, Sackesen C, Erzurum S and Kalayci O Oxidative Stress
and Antioxidant Defense WAO Journal 2012; 5:9-19
221. Brownlee M. Biochemistry and molecular cell biology of diabetic complications.

Nature 2001; 414: 813-820

222. Houstis N, Rosen ED, and Lander ES. Reactive oxygen species have a causal role
in multiple forms of insulin resistance. Nature 2006; 440: 944-948

223. Mayer B, Hemmens B. Biosynthesis and action of nitric oxide in mammalian cells.
Trends Biochem Sci. Dec 1997; 22(12): 477-81

153



224. D Turjacanin-Panteli¢ Efekti acetil salicilne kiseline na izolovano srce pacova
interakcija | arginine NO sistema ciklooksigenaznog sistema i oksidaciono stresa:
doktorska disertacija 2011.

225. Jakovljevi¢ V. Interakcije NO -sistema i miogenog tonusa u koronarnoj
autoregulaciji pacova. Magistarski rad, Medicinski fakultet, Kragujevac, 1998.

226. Eiserich JP, Patel RP, O'Donnell VB. Pathophysiology of nitric oxide and related
species: free radical reactions and modification of biomolecules. Mol Aspects Med.
1998 Aug-Oct;19(4-5):221-357

227. KoppeNO | WH, Kissner R. Can O=NOOH undergo homolysis? Chem Res
Toxicol. 1998 Feb; 11(2): 87-90

228. Liu R, Li B, Quui M. Elevated superoxide production by active H-ras enhance
human lung WI-38 VA—13 cell proliferation, migration and resistance to TNF.
Oncogene 2001; 2: 1486-96

229. Dessy C, Ferron O. Pathophysiological Roles of Nitric Oxide: In the Heart and
the Coronary Vasculature. Current Medical Chemistry — Anti-Inflammatory & Anti-
Allergy Agents in Medicinal Chemistry 2004: 3 (3): 207-216

230. West MB, Ramana KV, Kaiserova K, Sirvastava SK. and Bhatngar A. L-Arginin
prevents metabolic effects of high glucose in diabetic mice FEBS let 2008 23;
582(17): 2609-2614

231. Harder DR, Campbell Wb, Roman RJ. Role of cytochrome P-450 enzymes and
metabolites of arachidonic acid in the control of vascular tone. J Vasc Res 1995; 32
(2): 79-92

232. Bolotina VM, Najibi S, Palacino JJ, Pagano PJ, Cohen RA. Nitric oxide directly
activates calcium-dependent potassium channels in vascular smooth muscle.
Nature. Apr 28 1994; 368 (6474): 850-3

233. Chung HT, Pae HO, Choi BM, Billiar TR and Kim YM. Nitric oxide as a
bioregulator of apoptosis. Biochem. Biophys. Res. Commun 2001; 282: 1075-1079

234. Boyd CS and Cadenas E. Nitric oxide and cell signaling pathways in
mitochondrial-dependent apoptosis. Biol. Chem 2002; 383: 411-423

235. Makino N, Dhalla KS, Elimban V, Dhalla NS Sarcolemmal Ca2+ transport in
streptoyotocin induced diabetic cardiomyopathy in rats. American Journal of
Physiology endoceinogy and metabolism 1987; 253:2:202-7

236. Boudina S, Abel ED Diabetic cardiomyopathy causes and effects (2010) Rev
Endocrin Metabol Disord march 11(1):31-39

237. Takayushi M, Yuda S, Kousu H, Miura T Diabetic cardiomyopathy
pathophysiology and clinica features (2013) Heart Fail Rev (2013) 18:149-166

238. Zhang M, Shah AM ROS signalling between endothelial cells and cardiac cells
Cardiovascular Research( 2014) 102, 249-257

239. Nagareddy PR, Xia Z, McNeill JH, MacLeod KM (2005) Increased expression of
INOS is associated with endothelial dysfunction and impaired pressor

154



responsiveness in streptozotocin-induced diabetes.Am J Physiol Heart Circ Physiol
289(5):H2144-52.

240. Khanna S, Singh GB, Khullar M (2014) Nitric oxide synthases and diabetic
cardiomyopathy. Nitric Oxide. 1;43:29-34

241. NS Dhalla, S Rangi, S Zieroth, Y-J Xu. Alterations in sarcoplasmic reticulum and
mitochondrial functions in diabetic cardiomyopathy. Exp Clin Cardiol 2012;
17(3):115-120.

242. Lagadic-Gossmann D, Buckler KJ, Prigent KL, et al. Altered Ca2+ handling in
ventricular myocytes isolated from diabetic rats. Am J Physiol Heart Circ Physiol
1996; 270:H1529-37.

243. Carnicelli V, Frascarelli S, Zucchi R (2011) Effect of acute and chronic zofeno
pril administration on cardiac gene expression. Mol Cell Biochem 352(1-2):301-7.

244. Zhong Y, Ahmed S, Grupp IL, Matlib MA (2001) Altered SR protein expression
associated with contractile dysfunction in diabetic rat hearts. Am J Physiol Heart
Circ Physiol. 281(3):H1137-47.

245. Frascarelli S, Carnicelli V, Ghelardoni S, Chielini G, Ronca F, Zucchi R Effects
of Zofenopril on cardiac sarcoplasmic reticulum calcium handling (2009) J
cardiovasc Pharmacol NO v; 54(5): 456-63

246. NS Dhalla, S Rangi, S Zieroth, Y-J Xu. Alterations in sarcoplasmic reticulum and
mitochondrial functions in diabetic cardiomyopathy. Exp Clin Cardiol
2012;17(3):115-120.

247. Riamondi L, De Paoli P, Mannucci E, Lonardo G, Sartiani L, Banchelli G,
Pirisino R, Mugelli A, Carbai E Restoration of cardiomyocyte functional
properties by Angiotensin Il receptor blockade in diabetic rats 2004 Diabetes
53:1927-1933

248. Sunil KK, Surti J, Siva KK, Sandip P, Lalit KM, Kirtikumar DM Spirinilactone;
the ultimate blocker of RAAS cascade in hypertensive patients with special
reference to its cardiovascular benefits:Revisiting the forgotten ways Bangladesh
Journal of medical Science 11:2:80-6

249. Verma S, Violet GY, Badiwala M, Anderson JT, McNiel LH, Working heart
function in diabetes is not improved by spirono lactone treatment 2003
Can.J.Physiol. Pharmacol 81:493-496

250. Miric D, Dellemagne C, Endre Z, Margolin S, Taylor SM, Brown L Reversal of
cardiac and renal fibrosis by pirfenidon and spirino lactone in streptozotocin
diabetic rats 2001 Br. J. Pharmacol. 133: 687-694

251. Westerman D, Riad A, Lettau O, Roks A, Savvatis K, Moritz Beker P, Esher F,
Jan Danser A H, Schulthheiss HP Tschope T Renin inhibition improves cardiac
function and remodeling after myocardial infarction independent of blood pressure
(2008) Hypertension 52:1068-1075

252. Yang NY, Liao CC, Hung MJ, Cherng WJ Direct renin inhibitor attenuates left
ventricular remodeling in post myocardial infarction heart failure mice 2013 Acta
cardiologica; 29: 160-167

155



253. Parodi-Rullan R, Barreto-Torres G, Ruiz L, Casanovas J, Javadov S Direct renin
inhibition exerts anti-hypertrophic effect associated with improved mitochondrial
function in post infarction heart failure in diabetic rats Cell Physiol Biochem
(2012);29:841-850

254. Thomas CM, Yong QC, Seqgat R, Chandel N, Feldman DL, Baker KM, Kumar R
Direct renin inhibition prevents cardiac dysfunction in diabetic mouse model:
comparation with an angiotensin receptor antagonist and angiotensin converting
enzymeinhibitor Clinical science (2013) 124, 529-541

255. Ho E, Galougahi K K, Liu C C, Bhindi R, Biological markers of oxidative
sterss:Applications to cardiovascular research and practice (2013) Redox Biology
1483-491

256. Evangelista S, Manzini S Antioxidant and cardioprotective properties of the
sulphidril angiotensine converting enzyme inhibitor zofenopril.(2005) The journal
of international medical recearch 33:42-54

257. Rashikh A, Najmi A K, Akhtar M, Mahmood D, Pillai K K, Ahmad S J Protective
effect of aliskiren in doxorubicin induced acute cardiomyopathy in rats (2011)
Human and experimental toxicology 30(2)102-109

258. Zhang W, Han Y, Meng, G, Direct renin inhibition with aliskiren protects against
myocardial ishemia reperfusion injury by activating nitric oxide synthase signaling
in spontaneously hypertensive rats.(2014) Am J heart asoc;3(1):e000606

259. Yamamoto E, Kataoka K, Dong Y F Aliskiren enhances protective effects of
valsartan against cardiovascular and renal injury in endotelial nitric oxide
synthase deficient mice.(2009) Hypertension 54(3):633-8

260. Kamal S Aliskiren augments the activities of antioxidant enzymes in liver
homogenates of DOCA Salt induced hypertensive rats.Sci Res.2014;2:92-9

261. Plecevic S, Pechanova O, Barta A, Vranic A, Jeremic J, Arsenijevic Lj, Jeremic
N, Jakovljevic V, Jevdjevic M, Stanojevic D Effects of the direct renin inhibitor
aliskiren on oxidative stres in isolated rat heart(2015) Ser J Exp Clin Res
16(3):193-199

262. Vaziri N D, Lin C Y, Farmand F, Sindhu R K Superoxide
dismutase,catalase,glutation peroxidase and NADPH oksidase in lead-induced
hypertension (2003) Kidney int 63(1):186-194

263. Naranjan S D,Temsah N R, Netticadan T Role of oxidative stres in cardiovascular
disease Journal of hypertension (2000);18.6:655-73

264. Barbato J C, Rashid S, Murlow P J, Shapiro I J, Franco-Saenz R Mochanisms or
Aldosterone and Spirinolactone-induced positive inotropic actions in the heart
(2004;44:751-757

265. Dhalla NS, Rangi S, Zieroth S, Xu Y-J. Alterations in sarcoplasmic reticulum and
mitochondrial functions in diabetic cardiomyopathy. Exp Clin Cardiol
2012;17(3):115-120

156



266. Van den Bergh A, Vanderper A, Vangheluwe P, Desjardins F, Nevelsteen I,
Verreth W, et al. Dyslipidaemia in type Il diabetic mice does not aggravate
contractile  impairment  but increases  ventricular  stiffness. Cardiovasc
Res. 2008;77(2):371-9

267. Abraham I, MacDonald K, Hermans C, Aerts A, Lee C, Brié H, et al. Real-world
effectiveness of valsartan on hypertension and total cardiovascular risk: review and
implications of a translational research program. Vasc Health Risk Manag 2011; 7:
209

268. Raeisi S, Ghorbanihaghjo A, Argani H, Dastmalchi S, Ghasemi B, Ghazizadeh T,
Rashtchizadeh N, Mesgari Abbasi M, Bargahi N, Nemati M, Mota A, Vatankhah
AM. The effects of valsartan on renal glutathione peroxidase expression in
alleviation of cyclosporine nephrotoxicity in rats. Bioimpacts. 2016;6(3):119-124.

269. Jiao B, Wang Y, Cheng Y, Gao J, Zhang Q. Valsartan attenuated oxidative stress,
decreased MCP-1 and TGF-B 1 expression in glomerular mesangial and epithelial
cells induced by high-glucose levels. Biosci Trends. 2011; 5: 173-81.

270. Wu B, Lin R, Dai R, Chen C, Wu H, Hong M. Valsartan attenuates oxidative
stress and NF-kB activation and reduces myocardial apoptosis after ischemia and
reperfusion. Eur J Pharmacol 2013; 705: 140-7.

271. DandonaP,  Kumar,V. Aljada,A.,Ghanim,H.,Syed,T.,Hofmayer,D.,Mohanty,P.,

Tripathy, D.,Garg,R.,2003.Angiotensin Il receptor blocker valsartan suppresses
reactive oxygen species generation in leukocytes, nuclearfactor-kappa B, in
mononuclear cells of normal subjects: evidence of an antiinflammatory action.
J.Clin.Endocrinol.Metab.88,4496-4501

272. BerthonnecheC.,Sulpice,T.,Boucher,F.,Gouraud,L.,deLeiris,J.,0’Connor,S.E.,Her
bert, J.M.,Janiak,P.,2004.New insights into the pathological role of TNF- alpha in
early cardiac dysfunction and subsequent heart failure after infarction in
rats.Am.J.Physiol.HeartCirc.Physiol.287,H340-350.

273. Berthonneche,C.,Sulpice,T.,Tanguy,S.,0’Connor,S.,Herbert,J.M.,Janiak,P.,deLeir
is,J.,Boucher,F.,2005.AT1 receptor blockade prevents cardiac dysfunction after
myocardial infarction in rats.Cardiovasc.DrugsTher.19,251-259.)

274. Thallas-Bonke V, Thorpe SR, Coughlan MT, Fukami K, Yap FY, Sourris KC,

Penfold SA, Bach LA, Cooper ME, Forbes JM. Inhibition of NADPH oxidase
prevents advanced glycation end product-mediated damage in diabetic nephropathy
through a protein kinase C-alpha-dependent pathway.Diabetes. 2008 Feb;
57(2):460-9.

157



275. Hadi NR, Al-Amran FG, Hussien YA, Al-Yasiri IK, Al-Turfy M. The
cardioprotective potential of valsartan in myocardial ischaemia reperfusion injury.
Cent Eur J Immunol. 2015;40(2):159-66. doi: 10.5114/ceji.2015.52829. PubMed
PMID: 26557029; PubMed Central PMCID: PMC4637390.

276. Moreau D!, Chardigny JM, Rochette L. Effects of aldosterone and spironolactone
on the isolated perfused rat heart. Pharmacology. 1996 Jul;53(1):28-36.

277. Silva MA, Bruder-Nascimento T, Cau SB, Lopes RA, Mestriner FL, Fais RS,
Touyz RM, Tostes RC. Spironolactone treatment attenuates vascular dysfunction in
type 2 diabetic mice by decreasing oxidative stress and restoring NO/GC signaling.
Front Physiol. 2015 Oct 5;6:269.

278. Ojeda-Cervantes M, Barrera-Chimal J, Albera J, Pérez-Villalva R, Morales-
Buenrostro LE, Bobadilla NA. Mineralocorticoid receptor blockade reduced
oxidative stress in renal transplant recipients: a double-blind, randomized pilot
study. Am J Nephrol. 2013;37(5):481-90.

279. Mayyas F, Alzoubi KH, Bonyan R. The role of spironolactone on myocardial
oxidative stress in rat model of streptozotocin-induced diabetes. Cardiovasc Ther.
2016 Dec 19. doi: 10.1111/1755-5922.12242. [Epub ahead of print] PubMed
PMID: 27992114.

280. Silva MA, Bruder-Nascimento T, Cau SB, Lopes RA, Mestriner FL, Fais RS,
Touyz RM, Tostes RC. Spironolactone treatment attenuates vascular dysfunction in
type 2 diabetic mice by decreasing oxidative stress and restoring NO/GC signaling.
Front Physiol. 2015 Oct 5;6:269. doi: 10.3389/fphys.2015.00269. PubMed PMID:
26500555

281. Pérez JC, Ramirez AC, Gonzalez LT, Espinosa LE, Quintana MM, Galvan GA,
Chavira HZ, de la Garza FJ, Lemarroy CR, Garza NE, Rodriguez EP, Pérez PC.
Spironolactone Effect in Hepatic Ischemia/Reperfusion Injury in Wistar Rats. Oxid
Med Cell Longev. 2016;2016:3196431. doi: 10.1155/2016/3196431. PubMed
PMID: 26798418; PubMed Central PMCID: PMC4700188.

282. Wang LP, Fan SJ, Li SM, Wang XJ, Sun N. [Aliskiren inhibits proliferation of
cardiac fibroblasts in AGT-REN double transgenic hypertensive mice in vitro].
Sheng Li Xue Bao. 2016 Oct 25;68(5):684-690. Chinese. PubMed PMID:
27778035.

283. Zhang W, Han Zi, Meng G, Bai W, Liping Ms, Lu H, Shao Y, Wei L, Pan S,
Zhou S, Chen Q, Ferro A, Ji Y Direct renin inhibition with aliskirenprotects against
myocardial ishemnia/reoprfusion injury by activating nitric oxide synthase
signaling in spontaneously hypertensive rats (2014) J Am geart Assoc:3:e000606
doi 10.1161/JAHA 113.000606

158


https://www.ncbi.nlm.nih.gov/pubmed/?term=Moreau%20D%5BAuthor%5D&cauthor=true&cauthor_uid=8875599
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chardigny%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=8875599
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rochette%20L%5BAuthor%5D&cauthor=true&cauthor_uid=8875599
https://www.ncbi.nlm.nih.gov/pubmed/8875599

8.1 K/JbYYHA JOKYMEHTALUNJCKA UH®OPMATUKA

YHUBEP3UTET Y KPAT'YJEBIY
PAKYJITET MEIJUIIUHCKUX HAYKA

Pennu Opoj:
Pb

Unentunduxkaunonu 0poj:
HUEBP

Tun nokymenranuje: MoHorpadcka J0KyMeHTaluja

T

Tun 3anuca: TekcTyalHU IITAMITAHU MaTepHjajl
T3

Bpcra papa: JloxTopcka aucepranuja
BP

Aytop: np [lerap Puctuh
AY
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HacJuoB pana:
HP VT1unaj cenexkTrBHE 0J0Ka/e eleMeHaTa TKUBHOT PeHUH aHTHOTCH3UH

QJIIOCTEPOH CHCTEMAa Ha M30JI0BAHO CPIIE MaloBa y XeMHujcku uHA3koBaHoM diabetes mellitus-y

Jesuk nydsmmkanuje: Cprncku
JII

Jesuk mzBopa: Cprcku/EHrnecku
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Haytma AUCHUIIJIMHA: Kinnanuka n CKCIICPUMCHTAJIHA UHTCPHA MCJIUTINHA
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Csero3apa Mapkosuha 69
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Baxxuna nanomena:
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MH

H3Boa: Hujaberec kapakrtepuiie ImojadyaHa akTuBHOCT PAAC. Xwunepriwkemuja je
Haj3HAYajHUjU METaOONMYKH y3pOYHMK TKUBHHUX mNpomena u aktuanuje PAAC. I[locnenuue
aktuBaiuje PAAC y cpuaHOM TKHBY Cy OKCHIAIMOHU cTpec, Gubpo3a u anonTo3a. Y Mociaeame
Bpeme ce yBuha na moxynanuja PAAC, unxuburopuma ACE u Gnokatopuma AT: penenropa,
HUje JOBOJbHO e(HuKacHa, JOK JUPEKTHH HWHXUOWTOpP pEHWHA II0Ka3yje edekaT U Ha
MHTpanenyIapHd U excrpanenyinapun TkuBHHU PAAC. KomOuHOBaHa mpuMeHa MoOJIyJaTopa
PAAC noBonu 1o nmoBehaHor kapAuOBacKyJapHOT MOPTAJIUTETa LITO j€ yKa3ajo Ha MOCTOjame
HEXEJbeHUX edekara Ha MHOKapA. MexaHu3aMm KapaujanHor omrehema HaKOH IPUMEHE
moxayinatopa PAAC je BaXHO HCTpakHMBayko NuTame. OBUM HCTPaXKUBAKBEM CY carijie/laBaHH
akyTHUu edextu nepdysuje moaynatopuma PAAC Ha 31paB u MHOKap y Aujaderecy.

YTBpAUTH pasziuKe y KapJAUOJAMHAMCKUM MapaMeTpruMa, KOpOHApPHOM MPOTOKY, cTBapamy NO u
napaMeTpuMa OKCHJAIMOHOT cTpeca u3Mely cpua 3apaBux W manoBa HakOH 4 HEIEsbe
XUneprivkemuje. YTBpAuTu akytHe edexrte nepdysuje momaynatopuma PAAC (3odenompurn,
BajicapTaH, CIUPOHOIAKTOH M aJMCKUPEH) Ha Cplia 3/IpaBHX M IallOBa HAKOH YETUPU HEICIhC
XHIIEPTIIUKEMHU]E.

Kopuirenu cy manosu coja Wistar albino nogessenn y 8 rpyna no 12 sxuBotumba. JKuBoTHbE
Cy *KPTBOBaHE a CpIIC je M30JI0BaHO U mocTaBibeHo Ha Lagendorf-os amapar. Yerupu rpyme cy
YUHWJIC 3/IpaBe )KUBOTHUIE KOJUMa Cy KPO3 U30JIOBAHO cpIie epdy3ujoM MyIITaH! M0jeTHHATHO
3ohenonpun 1.5 uM, Bascapran 1uM, crmmporonakton 0.1 uM u amuckupen 1 uM. Ha uctu
Ha4YMH Cy TPETHPAHU U IallOBU KOjuMa je 4 HeJesbe Ipe]l eKCIEPUMEHT XEMUCJKU MHIYKOBaH
nujaberec ynorpebom crpenTto3oTonnHa. OapehuBanu cy KapAHOJIWHAMCKHU IMapaMeTpu: Op3uHe
NpOMeHe TPHCTHCKa Y jieBoj komopu (dp/dt max u dp/dt min), nputucak y neBoj komopu (SLVP
u DLVP), cpuana ¢pexseninia (HR) u xoponapuu mpotok (CF). M3 koponapHor ediyeHTa
onapehuBana koHuentpauuja NO u nmapamerapa okcunamuonor crpeca: 027, H202 u TBARS. Ceu
napaMeTpy cy oApehuBaHu NMpH pa3nuIuTUM neppy3uoHuM nputuciuma o 40-120 cm H20.

XpoHHYHA XUIIEPIIIMKEMHja je J0Besla JI0 JUjacToiiHe AUC(HYHKIMjEe M30JI0BAaHOI cplia Marosa.
ITopemehaj je ¢pynkumnonanse npupoje. Huje youen nopemehaj cuctonne ¢yHKIMje HU CpuaHe
¢pexsenne. KopoHapHu npoTok je Ojaro cMameH MpU BUIIUM MEp(y3HOHUM MPUTHCLUMA.
[Tapametpu oxcupanuoHor crpeca Or” u H202 cy CHW)KEHU y Tpymnu ca JaujaberecoMm JIOK je
TBARS nosuies. Huje 6uno usmene konuentparuje NO.

Monynatopu PAAC octBapyjy paznuunte epexTe Ha MHOKapAy 3/paBUX Y OJHOCY HA MHUOKap.I
maoBa ca aujaderecom. OBa pasnuKa je M KBaHTUTAaTHBHA a MPHU MPUMEHU HEKHX JIEKOBA U
KBaJIuTaTUBHA. AKyTHU edektu moaynatopa PAAC cy u3pakeHuju y KOHTPOJIHO] TPYIIH.

AJMCKUPEH JOBOJU /10 HETaTUBHOT MHOTPOITHOT U JIYCUTPOIIHOT e(peKTa, IITO j& Mambe U3PaKEHO
y nujabeTecy a MOTEHIMPAHO je TOPacTOM MPUTHCKA.
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3odeHONpUI  TOBOJM 1O TIO3UTUBHOT HMHOTPOIHOT M JIYCHTPOIHOT e(eKTa Ha HUXHM
nepdy3uoHUM TPHUTUCIMMA J1a OM Ha BUIIMM MPUTACIUMAa OWO pPErHCTPOBAaH HETaTHUBaH
WHOTPOIIaH | JIycuTponaH edekar. 3odeHonpui je moBeo a0 Hajpeher mama 027 y KOHTPOJHO]

TpYIH.

Bancapran nokasyje HeraTuBHO MHOTPOITHO M jOII U3PaK€HU]€ HETaTUBHO JYCUTPOITHO J€jCTBO
Y KOJ 3/IpaBUX U KOJ| )KUBOTHH»A ca A1jabeTecoM.

CHupHUHOJIAKTOH JOBOIM O Iposia3Hor yop3ama dp/dt u mopacra SLVP na umxkum CPP 10K Ha
pummM CPP noBoaM 10 CMamuBama mapaMerapa cucroiiHe (yHknuje. CIUPUHOIAKTOH HE
yrude Ha Metabonu3am H>O2 1 NO Hakon akyTHe npuMene a TBARS cmamyje y obe rpyre.

Bascapran je y mehycoonom nopeliemy edekara jekoBa usassao Hasehu maa dp/dt min, SLVP,
LVdevP u RPP y3 mopact DLVP koju je u3pakeHHjU caMO KOJ aJMCKHPEHA y KOHTPOJIHO]
rpynu.Ceu ucnutuBanu moaynaropu PAAC HakoH akyTHE NpUMEHE JOBOJE 10 YCIOpaBama
cpuane ¢pekseHLe. OBaj edexaT HUje Y BE3U Ca XUIEPIIIMKEMUJOM UM IPOMEHOM MPUTUCKA.

Hajjaun ytunaj Ha cmamemwe Oz y Ipynu ca aujabeTecoM HMMao je aJMCKHpPeH a 3aTUM
CIIMPUHOJIAKTOH, JTOK j€ Y KOHTPOJIHO] TPYIH HAJUCTIOJbEHHjH e(heKaT MMao 30()eHONPIIL, UCTIPET
Bajicaprana. Jlo HajBeher mopacta (> 10Beo je BajcapTaH y 00e rpyle ajlid y yCIOBHMa
XHUIIOTCH3HUj€ W XWIIOKCHje. BOMTOHMK TNEpOKCHI HHUje MEHao KOHILEHTpAIHMjy HAKOH aKyTHE
npumene Moxaynaropa PAAC. Hajeehe cmameme TBARS y mmjaberecy m3a3Bama je aKyTHa
npuMeHa 30(eHonpuiia JIOK je y KOHTPOJIHO] TpyNH OBakaB edekaT MMao CIHMPHUHOIAKTOH.
Anuckuper u 3o¢eHonpua cy aoBenu Ao HajBeher mopacta TBARS y KoHTpomHO] rpymnw.
AxytHu edextn monynatopa PAAC nHa NO y nujaberecy Cy 3HauajHO MU3MEHEHHM Y OJHOCY Ha
KOHTPOJIHY TpyNy M pe3ysiTaTe XpPOHWYHE aJMMHHUCTpaIje 300T MaTOJOLIKOT METa0OIMUKOT
MUJbea. JeHM JIeK Koju HakoH akyTHe npumeHe nmoehaBa NO je amuckupeH U TO y KOHTPOJTHO]

TpyTH.

ua

Jlatym npuxBarama Teme o1 crpane HHB:  omanyka 6poj 1V-03-109-7 ox 05.03.2017
Al

Jdatym onOpane:
A0
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Abstract:

Diabetes is characterized by an increase in the activity of RAAS. Hyperglycemia is the most
important metabolic cause of tissue changes and RAAS activation. The consequences of RAAS
activation in the cardiac tissue are oxidative stress, fibrosis and apoptosis. Recently, it has been
noted that RAAS modulation with ACE inhibitors and blockers of AT; receptors is not effective
enough, while a direct renin inhibitor proved to have effect on both, intracellular and
extracellular tissue RAAS. A combined use of RAAS modulators leads to an increased
cardiovascular mortality, which indicates the presence of adverse effects on myocardium. The

165



mechanism of cardiac damage after the administration of RAAS modulators is an important
research issue. This research examined the acute effects of perfusion with RAAS modulators on
healthy and diabetic myocardium.

To identify the differences in cardiodynamic parameters, coronary flow, NO production and
oxidative stress parameters between the hearts of healthy rats and the hearts of rats that had been
hyperglycemic for 4 weeks. To determine the acute effects of perfusion with RAAS modulators
(zofenopril, valsartan, spironolactone and aliskiren) on the hearts of healthy rats and the hearts of
rats after four weeks of hyperglycemia.

We used rats of albino Wistar strain, divided into 8 groups of 12 animals each. The animals were
sacrificed and the hearts were isolated and mounted on Langendorff' apparatus. Four groups
consisted of healthy animals into whose isolated hearts were by perfusion separately released
zofenopril 1.5 uM, 1uM valsartan, spironolactone 0.1 uM and 1 uM aliskiren. In the same way
were treated the rats to which diabetes had been induced chemically, using streptozotocin, 4
weeks before the experiment. The cardiodynamic parameters were measured: rate of the change
of the left ventricular pressure (dp / dt max and dp / dt min), left ventricular pressure (SLVP and
DLVP), heart rate (HR) and coronary flow (CF). The coronary effluent was used to determine
the NO concentration and oxidative stress parameters: O>7, H2O2 and TBARS. All parameters
were determined at different perfusion pressures: 40-120 cm HO.

Chronic hyperglycemia led to diastolic dysfunction in isolated rat heart. The disorder is
functional in nature. No systolic dysfunction or heart rate irregularities were observed. The
coronary flow was slightly decreased at higher perfusion pressures. Parameters of oxidative
stress O2~ and H2O> were lower in the diabetic group, while TBARS were increased. There were
no changes to the NO concentration.

RAAS modulators affected myocardium of healthy and diabetic rats differently. The difference
is quantitative and, in case of administration of certain drugs, it is also qualitative. Acute effects
of RAAS modulators were more pronounced in the control group.

Aliskiren led to negative inotropic and lusitropic effect, which was less pronounced in diabetic
group and was intensified with pressure increase.

Zofenopril led to a positive inotropic and lusitropic effect at lower perfusion pressures, while at
higher pressures a negative inotropic and lusitropic effect was registered. The biggest drop of
O2" in the control group was caused by zofenopril.

Valsartan had a negative inotropic and even more pronounced negative lusitropic effect, both in
healthy and diabetic animals.

Spironolactone led to transient acceleration of dp / dt and an increase in SLVP at lower CPP
while at higher CPP it led to a decrease in systolic function parameters. Acute administration of
spironolactone did not affect H.O> and NO metabolism, while TBARS were decreased in both
groups.
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The comparison of the effects of the drugs showed that valsartan caused the biggest drop of dp /
dt min, SLVP, LVdevP and RPP, as well as an increase in DLVP which was more pronounced
only in case of aliskiren in the control group. All tested RAAS modulators, after the acute
administration, led to a slowdown in heart rate. This effect is not correlated with hyperglycemia
or pressure change.

In the diabetic group the most effective in reducing O>~ was aliskiren and then spironolactone,
while in the control group the most effective was zofenopril and then valsartan. The largest
increase in Oz~ in both groups was caused by valsartan, but under conditions of hypotension and
hypoxia. The concentration of hydrogen peroxide did not change after the acute administration of
RAAS modulators. The largest decrease in TBARS in diabetic rats was caused by acute
administration of zofenopril, while in the control group this decrease was achieved by
spironolactone. The largest increase in TBARS in the control group was caused by aliskiren and
zofenopril. Acute effects of RAAS modulators on the NO in diabetic group were significantly
altered compared to the control group and to the results of chronic administration because of
pathological metabolic milieu. The only drug that increased the NO after the acute administration
was aliskiren and it did so in the control group.
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8.7 NAEHTU®UKALIMOHA CTPAHULA JOKTOPCKE JUCEPTALIUJE

1. Aymop

Wwme u npesume: [lerap Puctuh

Hatym u mecto pohema: 16.06.1971. beorpan

Canammbe 3anocnemne: Kinmanka 3a eanokpunonornjy BMA, Menunuackn pakynrer BMA

11. /lokmopcka oucepmauuja

Hacnosg: yTI/IHaj CCJIICKTUBHC 6HOK3IIC CJIEMCHATa TKUBHOT' pCHUH aHTHMOTCH3MH AJIJOCTCPOH CUCTEMA

Ha M30JI0BaHO CTPIE MaroBa y XeMHjcku nHykoBaHoMm Diabetes mellitus-y

Bbpoj crparnma: 175

Bpoj cimka: 1

Bpoj 6ubnmorpadceknx noparaka: 283

YcranoBa u MecTo e je pag m3pahen: Menuumacku dakynteT Kparyjesait

Hayuna o6nact (YIK):

MenTop: nipod. np Biagumup Jb. JakoBibeBrh

I11. Ouyena u obpana

Jatym nipujaBe Teme:

Bpoj omtyke u natym npuxsarama jgokropcke qucepramuje: 05. Mapr 2014 Bpoj 1V-03-109-7

Komucwuja 3a orieHy noJoOHOCTH TeMe U KaHAHu/aTa:

1.

npod¢. 1p Muoapar Jlykuh, peroBau npogecop - emepuryc Pakynrera MEAUIMHCKUX HayKa
Yuusep3uteta y Kparyjesiry, npeace1Huk

HC Bepuna MusomesBuh, HayuHu caBeTHHK MHCTHTYT 3a OnojomiKa ucTpaxkuBama ""CHHHUIIA
CrankoBuh", YHuBep3utet y beorpany, wian

npo¢d. ap Baagumup JakoweBuh, penosru npodecop dakynrera MEAUUUHCKUX HayKa
VYuusep3utera y Kparyjesiy, uian

npo¢. ap Baagumup ITp6ak, pemoBHu npodecop HMHCTHTYT 3a eKCIEPUMEHTAIHY
Ennoxpunonorujy, CnoBauka Axanemuja Hayka, Bparucnasa, wian

npo¢. ap Oura IlexanoBa, pemoBHu mnpodecop WHCTYTYT 3a HOpMaJHY M NATOJIOIIKY

¢uznonorujy, CioBauka Axagemuja Hayka, bpatucnasa, wian
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Komucwuja 3a onieHy m0KTOpCKE AMCEpTaIIH]e:
1. pou. ap Baagumup Kuskosuh, nouent @akynrera MEAUUMHCKUX HayKa Y HUBEP3UTETA

y Kparyjesny 3a yxy HayuHy obnact @uszuonozuja, IpeiceAHNK;

2. nou. aAp Jeaena [antuh, nouent @akynrera MEIUIIMHCKUX HayKa Y HUBEP3UTETA Y
Kparyjesiy 3a yxy Hayuny obnact Muxpobdbuonocuja u umyHoio2uja, 4iaH;

3. mpo¢. 1p Munnua HunkoBuh, Banpenau npodpecop Menumunackor dakynrera BMA

YuuBep3uteTa ofg0paHe y beorpany 3a yxxy HayuHy oonact Qusuonocuja, 4iaH,

Komucwuja 3a o10paHy TOKTOPCKE AUCEpTaIlHje:
1. pou. xp Baagmmup ZKuskoBuh, nouent dakynrera MEAUIIMHCKUX HayKa Y HUBEp3UTETA

y KparyjeBiy 3a yxxy Hayuny obnact Quzuonozuja, IpeIceHIK;

2. nou. ap Jeaena Ilantuh, norent dakynrera MEAUIIMHCKUX HayKa YHHUBEP3UTETA y
KparyjeBuy 3a y)xy HayuHy o0nact Mukpobuonoeuja u umyHnono2uja, 4iaH;

3. mpod. 1p Muauna Hunkosuh, Banpennu npodecop Meaununckor pakynrera BMA

YHuBep3uteTa onopane y beorpany 3a yxxy Hayuny obnact @uszuonocuja, 4naH;

Jatym onOpane mucepraryje:
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Hp Ilerap Puctuh JlokTopcka aucepraiyja

OBPA3AIL 1.

N3JABA O AYTOPCTBY
[Motmmcuuk np [lerap Puctuh
Bpoj omgnyke u naTym npuxBaTama:

N3JABJBYJEM na je nokropcka AucepTainja moj Ha3uBOM: ,,Y THUIIa] CEJICKTUBHE OI0Kaze
eJieMeHaTa TKMBHOT PEHUH aHTHOTEH3UH aJIOCTEPOH CUCTEMa Ha W30JI0BAHO CTPIIE MMaloBa y
xemujcku unykoBanom Diabetes mellitus-y*:

- pe3yJaTaT CONCTBEHOT UCTPAKUBAYKOT paja,

- Jla TIpeUIo’KeHa TUcepTaldja HU Yy IeJIMHU, HU y AeJI0OBUMa HHje Onia mpe/uioKeHa 3a Jo0ujame
OUJI0 KOje AUIIOME MpeMa CTYIUjCKUM MPOrpaMUMa APYTHX BHCOKOIIKOJICKUX YCTAaHOBA,

- Ja Cy pe3yJITaTh KOPECKTHO HABCACHU U

- J]a HUCaM KpIIHO ayTOpPCKa MpaBa HUTH KOPUCTHO UHTEJIEKTYaIHy CBOJUHY JIPYTUX JIHLA.

VY Kparyjesiy, 21.03.2017. ronune

[Motnue ayropa ap Ierap Puctuh
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Hp Ilerap Puctuh JlokTopcka aucepraiyja

OBPA3AIJ 2.

N3JABA O UICTOBETHOCTU ITAMITAHE U EJIEKTPOHCKE BEP3UJE JOKTOPCKE
JUCEPTAIIUIJE

Nwme u npesume ayropa: [letap Puctuh

Bpoj omgnyke u naTym npuxBaTama:

Cryaujcku nporpam: JIoKTOpcKe akajeMcKe CTyIrje

Hacnos pazna: Ytuiiaj cenekTuBHe O10Ka/e eieMeHATa TKUBHOT PSHUH aHTHOTEH3UH allIOCTEPOH
CHCTEMa Ha M30JI0BAHO CTPIIE MaloBa y xeMujcku naykoBanom Diabetes mellitus-y
Mentop: IIpod. np Bragumup Jb. JakoBsbeBuh

N3JABJBYJEM na je mrammnana Bep3uja JOKTOPCKE JUCEpPTAIlje HCTOBETHA EICKTPOHCKO] Bep3UjU
KOjy caM Tpeniao 3a oojaBsbuBame Ha optairy JJUTMTAJIHOT PETIO3UTOPUJYMA
YHUBEP3UTETA Y KPAT'YJEBILY.

JO3BOJbABAM na ce o6jaBe MOju JIMYHU TIOJIAITM BE3aHU 3a JIOOMjabe aKaJeMCKOT 3Bamba JOKTOpa
HayKa, Kao IITO Cy: UM€ U Npe3uMe, FoAMHA U MecTo pohema, 1aTyM oadpane paaa. OBU JIUYHU

NoJaly Mory ce 00jaBUTH MPEKHUM CTaHUIAMa AUTMTAIHE OUOINOTEKe, Y €JeKTPOHCKOM KaTalory
u y myonukanujama yausepsutera y Kparyjesiy.

VY Kparyjesuy, 21. 03. 2017. rogune

[Tornuc ayropa np Ilerap Puctuh
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Hp Ilerap Puctuh JlokTopcka aucepraiyja

OBPA3AIL 3.

N3JABA O KOPUIITREBY

OBJIAIIIRYJEM YHuBep3uTeTCKy OMOIMOTEKY Ja Y JUTUTATHN PETIO3UTOPHjyM YHUBEP3UTETA Y
Kparyjesity yHece MOjy JOKTOPCKY JMCEpTAIjy MO HAcIOBOM " YTHIIA] CEIEKTHBHE OJIOKaIe
eJieMeHaTa TKMBHOT PEHUH aHTMOTEH3WH aJJIOCTEPOH CUCTEMa Ha W30JIOBAHO CTPIIE TaloBa y
xemujcku uHykoBanoM Diabetes mellitus-y*, koja je moje ayropcko aero.

Jlucepranujy ca CBUM MPHIIO3UMa TIPEIA0 caM y eJIeKTPOHCKOM (hopMaTy IMOTOIHOM 32 TPajHO
apXUBUPABE.

Mojy IOKTOpCKY JUcepTalujy NoXpameHy y Jurutannu peno3utopujym Y HUBep3uTeTa y
Kparyjesity Mory na kopucte CBU KOjH IOIITY]Y Oapende caapikaHe y oJabpaHoM THUITY JIMLIEHIIE
Kpeatusne 3ajennune (Creative commons), 3a KOjy caM Ce OITy4Ho:

1. AyropctBO

2. AyTOpCTBO-HEKOMEPITHjaTHO

3. AyTopcTBO-HEKOMEPIHMjaTHO-0e3 pepaze

4. AyTopCcTBO-HEKOMEPIUjATHO-IeJTUTH 0] UCTUM yCJI0BUMA
5. AytopcTBo-6e3 mpepane

6. AyTOpCTBO-JI€AUTH NIOJT UCTUM yCIOBUMA

VY Kparyjesuy, 21. 03. 2017. rogune
[Tornuc ayropa np Ilerap Puctuh
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