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Bcmanosneno, wo y cmapux wypis 6 niazmi, i ¢ epumpoyumax 301y emvcs IHMeHCUBHICMb OKCUOAMUB-
HO20 [ HImpo3amueHo2o cmpecy. Bnacniook ybozo 3pocmace uacmka HecmadinoHux 00 KUCTOMHO20 2eMONI3Y
epumpoyumis. ¥ cmapux meapun 6éona cmanosums 63,3 %, wo y 5 pasie binvuie nopieHAHO 3 00POCIUMU
(12,6 %). Beeoenusi cmapum wypam per os npomseom 14 0i6 0, 1me/ke HanoOucnepcro2o 0iokcudy yepiio
(HL]) ineibysano inmencusHicms i OKCUOAMUBHO20, I, 0COONUBO, HIMPOZAMUBGHO20 CIPECY, WO GIOHOGIIO-
8410 CMIUKICMb epumpoyumie 00 KUCIOMHO20 2eMonizy. TIpu ybomy nosHicmw HOpMALizy8alacs 4acmka
HecmabinbHuX epumpoyumis, a maxodic niosuwgyeascs (8io 190,1+£23,4 0o 693,8+74,7 ym.o0.) inmezpans-
HULl IHOeKc cmitikocmi cymapHoi nonynayii epumpoyumise 00 Kuciomuo2o eemonizy. HAL] y cmapux wypis
HOpPMANi3Ye YUPKYIIOI04L NYau CIpPKOBOOHIO — NIOGUULYE 3HUIICEHT NIA3MOSI I, HABNAKU, 3HUINCYE NIOBUULCHI
epumpOYUMapHi.

Knrouosi crosa: epumpoyumu, Hanooucnepchuil Oiokcuo yepilo, OKCUOAmugHULl i HiMmpo3amueHuLl cmpec,

CipK0800eHb, cmapi wypu

BCTYII

Panimre [1] Mu mokasanu, mo B IUIa3Mi Ta €pH-
TPOIMUTAaX KPOBI CTapUX IIYPiB MiIBUIITYETHCS
reHepanisi He TUIBKH aKTHBHHUX (OPM KHCHIO
(ADK), ane i cuHTE3 aKTUBHUX (OPM a30Ty
(ADA). Came epuUTpPOIUTH € OCHOBHUMH TIPO-
nyueHtamu okcuay azoty (NO) B opranizmi,
MIPUYOMY B IUX KIIITHHAX HAsSABHUU K de novo
cuate3 NO i3 L-aprininy [2], Tak i peyTuii-
saniinuii [3,4]. Came Haamipuuit curte3 NO
BBa)KAETHCS OCHOBHOIO MPUYMHOIO Mepeayac-
Horo crapinus [5]. llle He 30BciM 3po3ymina B
BOMY TIPOIECi POJIb HENIOJABHO BiJIKPUTOTO
ra3oBoro TpaHcmitepa — cipkosoanwo (H,S). ¥
CTapuX HIypiB CIOCTEPITAETHCS «3aKMCHEHHS
KpOBI 1 MOCUJICHHSI B Hil BiJTbHOPAIMKAIBHIX
nporecis. [Ipu bOMy EPUTPOIUTH MiJAAAIOTh-
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csa araui ADPK 1 ADA, mo cynpoBOIKY€ETHCS
OKMCHEHHAM O1JIKiB miia3MaruuHoi MeMOpaHu,
BHACJIIJIOK 4OT0, K OyJI0 IOKa3aHo paHimie [6],
3HAYHO MiABUIIYETHCS 1X TPOHUKHICTD AN i0-
HiB H', 10 Moxe MaT¥ HaCJIiIKOM MepexdacHy
HEKPOTHYHY 3aru0eib KJIITHH Yepe3 KUCIOTHUH
remodi3. Lli mepenymMoBH akTyani3yroTh MOIIYK
e(DeKTUBHUX HETOKCUYHUX aHTHOKCHUJIAHTIB, Ki
JUTsI 3a1100iraHHsl KUCJIOTHOTO TeMOJi3y 3/aTHi
MPUTHIYYBAaTH HE JIMIIE HAaIAMIpHY TeHEpaIliio
ADK, ane Takox i ADA B 1a3Mi Ta epUTPOIIH-
tax. OCcTaHHIM 4acoM SIK aHTUOKCUJIAHT, Y T.4.
nns iHriOyBanHs ADK-3anexHoro amomnrtosy,
HIMPOKO BUKOPUCTOBYIOTh HAaHOJIUCTICPCHHIM /Ti-
okcun 1iepiro (HZIILL) [7-10]. JoBeneno kapmio- i
HEUPOMPOTEKTOPHY HOTO 110 3aBJSKH 37]aTHOCTI
inrioysatu renepanito A®K i ix TokcHuHHUI
BruiuB [11-14]. Hanux npo BmuB H/II[ Ha cun-
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Te3 ADA 1 H,S nema. Ci1ijJi 3ayBaXKUTH, 1110 CaME
EPUTPOIUTH YACTO BUKOPUCTOBYIOTH JUIsSI OI[IHKH
AHTHOKCHUJIAHTHOI /i1 pi3HUX pedoBuH [15,16].
Mera pobotu — gocmiautu aito H/L[ Ha renepa-
uito A®K i ADA ra cunre3 H,S B kpoBi cTapux
TBApHH SIK MOKJIMBUX PETYISATOPIB KHCIOTHOTO
reMOoJIi3y epUTPOLHTIB.

METOJAUKA

Hocniau nposoauiu Ha 10 gopocnux 0e3nopo-
HUX Iypax BikoM 6 mic i 10 cTapux ocobuHax
BikoM 24 mic. CTapux wypiB po3aiisuim Ha ABI
TPYIU 110 5 TBapyWH y KOKHI. KoHTpONBHIM Tpy-
I 3TOA0BYBAJIHM MPOTATOM 14 mi6 cTangapTHHI
paliioH BiBapito, a B MUTHY BOIY 100aBIsun Oy-
¢ep, Tofl SIK TBApUHAM JOCTIIHOI TPYNH Y TUTHY
Boay nobasmsinu cycnensito H/IL[ B Oydepi,
MPUTOTOBIIEHY B [HCTUTYTI MikpoOioorii i Bipy-
conorii HAH VYkpainu 3 po3paxysky no 0,1mr/
KT Ha 100y. Uepes 14 ni6 TBapuH AeKamiTyBajH,
BiIOMpay KpoB, SIKy PO3AUBUIM Ha MJa3My W
eputpountu. s ouinku meMOpaHOCTa01i3-
yBanbsHOi aii H/IL] BukopucTtoByBaitu KiHeTHY-
HUW METOJT KHCIIOTHOTO Temodi3y [17] cycnensii
EepUTPOIUTIB B i30TOHIYHOMY cepenosuli 0,14
M NaCl. ¥V mra3mMi KpoBi i B BOJHOMY Ji3aTi
€PUTPOLHUTIB BU3HAYAJIHM CTallioHapHi myau H,S
1 MOKa3HUKH, SIKI XapaKTepU3ylOTh CTYIiHb OK-
CHUJATHUBHOTO Ta HITPO3aTUBHOTO cTpecy. Bmict
H,S BusHauanu 3a onucanum MetoaoM [18],
BUKOPHUCTOBYIOUHW nuripuamiaucyinbpar (N,N-
DPD, ,,Sigma”, CIIIA), BMicT HiTpaT-aHiOHa
3a MeronoM Jsukahara [19], BUKOpHCTOBYIOUH
opyuun (,,Sigma”, CIIA), Bmict H,O, Bu3Ha-
gyanu 3a Kuthan ta cniBabt. [20], MBHAKICTH
re’epanii cynepokcuaHoro paaukana (‘O,7) 3a
OKUCHEHHSM nuToxpomy c (“Sigma”, CUIA)
MmetomoMm Huwiler Ta Kohler [21], mBuakicth
reneparii rizpokcmisHoro panmkaia ((OH) 3
BUKOPUCTAHHIM 2-ae30KkcH-D-pubo3u (“Sigma”,
CUIA) 3a meromom Conte Ta criiBaBT. [22], BMICT
nienoBux koH’rorariB (1K) 3a Gavrilov ta cmi-
BaBT. [23], manoHoBoTO miampaeriny (MA) 3a
Uchiyama ta Mihara [24]. BMicT BiTBHOTO 3aTi3a
1 ce4oBOi KHCIOTH POTOMETPUIYHUMHU METOJJAMHU

3 BUKOPUCTAHHAM J00IpOK peakTHBIiB (QipMu
“@imicut piarnoctuka” (Ykpaina, Jninmpormne-
TPOBCHK), BMICT OiiKa B TIa3Mi KpOBi Ta Ji3aTi
eputporuTiB Metogom Jloypi [25]. Bei poboTtu
3 TBAPUHAMU TTPOBOIIITH BiIITOBITHO 10 3aKOHY
VYkpainu Bijg 21.02.2006 Ne3447-1V ,,I1po 3axuct
Bijl )KOPCTOKOTO TIOBOJIKCHHS” Ta y BIiJIOBij-
HOCTI 3 €THYHUMHU HOPMAaMH 1 MpaBUIaMU PO-
6otu 3 maboparopHuMHU TBapuHamu. OTpuMaHi
pe3ynbpTaTd 00pOoOJIeHI MeToJaMH BapialliiftHol
CTATUCTUKH 3 BUKOpHCTaHHsM mporpam Excell
(MS Office XP), SDUDENT (MS Excell) Ta
Origin 6.0 («Microcall Inc.», CILIA).

PE3YJIBTATH TA iX OBTOBOPEHHS

MemopanonporexktopHa aig HLl. Kucnot-
Ha PE3UCTCHTHICTh XapaKTepHu3ye LiNiCHICTh
MeMOpaHu €pPUTPOLUTIB 1 CTYIiHb il MOUIKO-
JOKeHHSI 3a nii pi3aux ¢dakrtopi (B T.u. ADK
i A®A) B mponeci crapinns. 11 oninosamu 3a
KIHETHYHUMU MOKAa3HUKAMU KUCIOTHOTO I'eMO-
ni3y, mo iaaykyBanu 0,004N HCI [17]. 3 puc.
1 BUIHO, 110 Y CTapHX LIypiB YacTKa JabiIbHUX
(,,cTapux”) epUTPOLHTIB, IO TEMOTI3YIOTHCA
MEHIIIE HiX 3a 2,5 XB, cTaHOBUTH 63,3 %, mo y
5 pasiB OuIbIIIe TOPIBHSHO 3 IOPOCIUMU HIypaMu
(12,6 %). Lle 3yMOBIIOETHCS JIETKOIO MPOHUK-
HICTIO MPOTOHIB Y 3HAYHOT KIJIbKOCTI YEPBOHUX
KJIITHH KPOB1 KOHTPOJIBHUX CTapuX TBapuH. Y
TBapuH skuM BBoauian HJILL moBHICTIO HOpMa-
Ji3yBanacs dacTka JaOUTbHUX CPUTPOIUTIB, a
Takox 3HauHo (Big 190,1£23,4 no 693,8+74,7
YM.OZ.) MiABUIIYBaBCSl IHTErpajJbHUHN iHIEKC
CTIMKOCTi €pPUTPOLMTIB 10 KHUCIOTHOT'O FEMOJTi3Y.

Bnaus H/L na Bmict H,S i piBui oxcuaa-
THBHOTO Ta HiTPO3aTHBHOIO CTpecy B epH-
TpouMTAax i B Mja3Mi KpoBi cTapux mypiB.
VY Tabn. 1-4 moka3zaHo pe3ynbTaTH MOTYXHOI
anTuokucHoi aii HJL sik y mna3wmi, Tak i B epu-
TPOLUTAX, IO MOXe OyTH OIHI€I0 3 MPUYHH
BIJIHOBJIEHHS HUM CTifiKOocTi MeMOpaH epuTpo-
IATIB CTapUX MIYPiB 0 MPOHUKHEHHS MMPOTOHIB
1, IK HACJIIOK, 10 KUCIOTHOTO TeMOJTi3y, Ha IO
BKa3yBaJIOCs BHIIIE.
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Taomuus 1. lis Hanoaucnepcuoro gioxcuay uepiro (HAL) Ha nepekucHe oKHCHEHHs JiMiaiB y mia3mi kpoBi crapux
uypis (M = m, n=5)

ITokasHuk Jopocui Crapi Crapi ta HAII
JlieHOBI KOH 10raTH, Hr/Mr OiJika 3,44 £ 0,76 11,73 £ 1,76* 5,32 £ 1,09%*

Heremose 3ami30, HMOJIB/MT OiJIKa 1,05+ 0,12 16,81 +4,33* 2,86 £ 0,92%/**
ManoroBuk Jiai:Aeriz, 15,95 + 2,65 35,02 + 5,79* 19,85 + 3,07%*

HMOJIB/MTI OinKa

*P<0,05 BiZHOCHO 3HAYEHHS y AOpOCIMX MIypiB; **- P<0,05 BiHOCHO 3HAYEHHS Y KOHTPOJBHHUX CTApUX

mypiB, ki He oTpumyBaxu HJII]

3 tabu. 1 BUJHO, 110 B IJIa3Mi KPOBI cTapux
IypiB 3HAYHO IMMOCHUIIETHCS IHTCHCUBHICTH
BUThHOPAAUKAIBHOTO MTEPEKUCHOTO OKMCHEHHS
nimigis (ITOJI). binem Hix y 3 pasu migBumy-
€Tbcs BMICT paHHiX poaykTiB [1OJI - nieHoBUX
KoH’torariB. Bmict mizHboro npoaykry I1OJI
MaJlOHOBOTO JiajbJeriay 3pocTae OiMbII HiX
yapiui. Taka inTeHcudikauis npouecy [1OJI
BiZ0yBaeThCs BHACIIIOK 3pocTaHHs y 16 pasiB
MyJTIiB BIILHOTO HETEMOBOTO 3alli3a, Mo Mepe-
6adae MoXxnuBY Haanpoayknito ‘OH-paamkana
L, KIIACHYHUM” HIISIXOM 13 H,0,y peakiii ®eH-
toHa. BBenenns HJ{L| 3MeHmyBanso myiau Bijib-
HOTO 3aj1i3a 1, IK HaCIiI0K, inTeHcuBHICcTh [10JI.

3 Tabn.2 BUAHO, IIO B TJIa3Mi KPOBi cTapux
Ty piB 301TBITYETHCS IIBUIAKICTE TeHepartii "OH-
panukanata ‘O, (BIAMOBIAHO, y 5 Ta 3,6 pasu),
yTpudi 3pocrae BMicT ctabinbnoro H,O,. HII
BJIACTUBA AKTHUBHICTh 1 CYNEPOKCUIIUCMYTa-
3u (COJM) [26], i xaTana3u [27], BiH He JIHIIC
iHTi0y€e TeHepairo 0,” 1 HOTO AUCMYTAIlito
B H,0,, ane i cupuse ,nezakrusanii” H,O,,
MEePEeTBOPIOIOYM MOTO HAa KHCEHb. TUM caMuM
iHTi0y€eThest yTBOpeHHs TokcuyHoro "OH-pa-
JlMKaja — iHimiaTopa jnanmrprosoi peakiii [TOJI.

Axmo mBuakicts reHepanii ‘OH-panukana i
smict H,O, B mnasmi 3a aii H/LL numre nmosHi-
CTIO HOPMaJTi3yBaJIuCs, TO IBUIKICTh YTBOPEHHS
"O,” HaBITh JOCTOBIPHO 3HU3MJIACS BIJHOCHO
TaKOTO y MOpOCIuX TBapuH (AuB. Tabm.2). Ha
BiIMiHY Bi/Ji He()epMEHTATHBHOI'O BIILHOPA/IH-
KanpHOro yrsopenns ‘OH-panukana B peakuii
®entona, ‘O,”, B OCHOBHOMY, YTBOPIOEThCS
(hepMeHTAaTHBHO TIpU pOOOTI PiI3HUX OKCHA3.
OzHa 3 HaWOIAbII AKTUBHHUX 3 HHUX, KCAHTH-
HOKCH/1a3a aKTUBYETHCS 3a TIIMOKCHYHUX YMOB
1 € KIIFOYOBUM (hepMEHTOM TIIHOOKOT erpaaarii
NYyPUHOBUX HYKJIEOTHIIB. OKHCHIOKYHU Ti-
MMOKCAHTHH JI0 KCAHTUHY, & OCTaHHIi 10 C€40BO1
KHUCJIOTH, KCAHTHHOKCH1a3a OJJHOYACHO TeHepye€
nBa pagukanu “O,” [28]. OTxe, mynau ce40BOI
KUCIIOTH € OJHOYACHO MapKepamu TeHeparii
'Oz' KCaHTUHOKCHUA3010, TIMOKCUYHOI'O CTaHy
1 CTymeHs aerpanaiii nypuHOBUX HYKJICOTHIIB.

3 1ab1.3 BUJIHO SIK Y CTapUX TBAPUH 3MiHIO-
0ThCs 1 sk BruiuBae H/IL[ Ha BMicT y mma3mi
KpOBi ceuoBoi kucnoru, H,S Ta Hirpar-aniona.
Maiixe BOBiUl 3HUKYIOTHCS ITUPKYITIOI0T] ITYITH
H,S i, HaBnaku, 3p0CTArOTh ITyJIK CE40BOT KMCIIO-
Td. BogHovyac nupkymowodi myau HiTpaT-aHioHa

Taomuus 2. lis HanogucnepcHoro aiokeuay uepiro (H/IL) Ha mBuaKicTh reHepanii akTUBHUX GOpPM KUCHIO i myu
cradinbnoro H,0, B miasmi kposi crapux mypis (M + m, n=5)

IMoka3Huk Hopocmi Crapi Crapi Ta HAII
H,O,, nmMonb/mr Ginka 2,11 +0,17 7,71 £0,49* 1,17 £0,1%/**
IBuaxicTs renepanii “O,", ym.ox. 1,46 £ 0,22 4,34 +£0,78* 1,22 £ 0,28%*%*
IBuakicts reneparnii "OH, ym.on. 1,32+ 0,17 6,11 £1,13* 1,81+ 0,16%*

*P<0,05 BitHOCHO 3HaueHHs y Jopociux mypis; P<0,05 BiZHOCHO 3HAUYEHHS y KOHTPOJIBHUX CTApUX LIYpiB,

siki He orpuMyBanu H/IL]
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Taomuus 3. liss HanogucnepcHoro aiokeuay uepiro (H/IL[) Ha mysu ce4oBoi KHCJI0TH, CiPKOBOIHIO Ta HITPAT-aHIOHA B
nJjia3mi kposi crapux mypis (M = m, n=5)

[Moka3Huk Hopocui Crapi Crapi ta HIII
CedyoBa KMCJI0Ta, HMOJIB/MT OiJiKa 2,86 +£0,22 4,16 £ 0,43* 2,34 £0,21%*
H,S, nMosb/ Mr Ginka 27,1+ 1,8 16,2 £ 3,1*% 28,7 £ 2,4%*
NO;’, umonb/mr 6inka 12,03 + 1,18 54,80 + 7,02* 37,22 +£3,30%*/**

*P<0,05 BiZHOCHO 3HAY€HHS y JNOpPOCIMX HypiB; **- P<0,05 BiIHOCHO 3HAYEHHS Yy KOHTPOJIBHUX CTApUX

mypiBs, ki He oTpumysann HJLT

3pocTaloTh OiiblIe HiX y 4 pa3u, 0 CBIAYUTH
PO 3HaYHE YTBOPEHHS NEPOKCHHITPUTY ( puC.2)
TIpH B3a€EMOJIIT OKCHY a30Ty 1 CYIIEPOKCHIY, a,
OTIKe, 1 PO HAsIBHICTh O3HAK SIK OKCHJIATHBHOTO,
Tak 1 HiTpo3aTuBHOTO cTpecy. Bregenns HJILI
HOpPMaJli3yBajo BMIiCT ce4oBoi kucnoru i H,S,
ajie He HITpaTy, BMICT SKOTO 3HUXKYBaBCS 10
PIBHS BTpUYi BUIOTO BiJl TAKOTO Y JOPOCITUX
TBapuH. TakuM 4mHOM, y cTapux ImypiB HJL]
iHridye He snume yrBopenns O, 3a Ookcuaa-
tuBHOTO 1 NO 3a HITPO3aTHBHOIO CTPECIB, aje
camMe 3aBJSKH IIbOMY TaKOX 1 CHOHTaHHE yTBO-
peHHS TpH 1X B3a€MOJii MEPOKCHHITPHUTY Ta
Horo BlIbHOpaaMKadbHui (Ha pagukanmn ‘NO,
i "OH) po3man, abo HepamuKadbHE YTBOPEHHS
anionis NO,™ npu uconianii (puc.2). Herokcny-
HUW HITpaT-aHiOH € OCHOBHHM IUPKYJIIOIOUUM
MeTaboJIiTOM OKCUAY a30TYy, BiH MICTHUTh aTOMH
KHCHIO, IO MOXOIATH i3 000X (HITPO3aTHBHOTO
Ta OKCHUIATHBHOTO) MUIAXiB METa00Ii3My KHCHIO
(puc.2). Takum ynnHOM, miaBueHUA BMicT NO; ™€
JIOCTATHIM MapKepOM JIsi BCTAHOBIICHHSI HASIBHO-
CTi 1 OKCUJATHBHOTO, 1 HITPO3aTUBHOTO CTPECy
B IU1a3Mi 1 epuTponurax (tadi.4) KpoBi crapux
IIypiB, a Takoxk iX iHriOyBanHs 3a mii H/LI.

3 T1abn.4 BUAHO, IO B CPUTPOLIUTAX CTApUX
IIypiB MPOSIBISIOTHCS K OKCHIATHBHUH, TaK i
HITPO3aTUBHUH CTPEC, TIPO IO CBIIATH ITi IBHIIIC-
HUH y 2,5 pa3a BMICT HiTpar-aHioHa. SIK HacIiOK
oktusaiii [10JI pagukanamu ‘NO, i "OH B epu-
TPOLMTAX CTapUX IIypiBy 3,5 pa3a 301IbIIy€eThCS
BMict MJIA. EpurpouunrapHuii mysn CipKOBOIHIO
y cTapux mypiB migBumlyerscs y 1,5 pasa, Ha
BIIMIHY BiJ TUTa3Mi KpOBi, ¢ BiH 3HMKYBaBCS (
1uB. Ta0:1.3). B eputponmrax, sk i B MITOXOHIPIsX
, HasSsBHUH MOTYXKHUH EePMEHT 3-MepKanTomipy-
Barcynbporpancdepasa, IKuil MOKE yTBOPIOBATH
H,S ne snmme 3a monomororo cunresy de novo,
aje i BHACHIIOK peyThimi3allii cynb(iT-aHioHIB. 3a
nii HILI B epuTponmTax cTapux IIypiB HE JIUIIE
BiJICYTHI IPOSIBH OKCHIATHBHOTO 1 HITPO3aTHBHO-
ro CTpecy, PO IO CBIIYUThH TOBHA HOpMaTi3allist
epurporurapuux mynis NO; i1 MJIA, ane i sHuKy-
I0TBCSI, HAaBITh HIDKYE PIBHS Y IOPOCIHMX TBapHH,
eputpouuTapHi myam H,S.

Ha riraHTCBKOTO pO3Mipy aKTHBHIN MTOBEPX-
Hi HJILl aToMu KHCHIO MOXYTh BiJHOBJIIOBATH
ionn Ce*" o Ce3" [9]. Lle 3ymoBoe onucani
Horo HaJg3BHYaiiHI AHTHOKCHUIAHTHI BIACTH-
BOCTI 3a JIil TOKCUKAHTIB, pajiallii, 41 B maro-

Taomuus 4 /lina nanonucnepcHoro aiokcuay uepiro (HAL) Ha mynau cipkoBoaHio, HiTpaT-aHioHa Ta MaJIOHOBOTO
QUANBAEriAy B epUTPOHUTAX KPoOBi crapux mypis (M + m, n=5)

[Tokaznuk Hopocui Crapi Crapi ta HIIL

H,S, nmonp Mr/ Ginka 76,1 £ 8,2 115,3 £10,7* 54,2 & 4, 1%/**

NO,, nmoJib/mr Ginka 2,46 + 0,36 6,1 +1,3*% 1,69 + 0,32%*
ManoHOBHH Aialbaerig, HMOIL/MI OinKa 0,86 £ 0,11 3,04 +0,34% 1,23 £0,26%**

*P<0,05 BiIHOCHO 3HAUEHHS y JOpOCIUX HypiB; **- P<0,05 BiAHOCHO 3HAYEHHS y KOHTPOJIBHUX CTapUX

mypiB., ki He orpumyBanu HJ{I]
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Puc.1. 3minu BincoTka nabinpHUX “cTapux’” KIITHH (a) 1 iHIEKCy cTiiikocTi (0) B eputpouuTax nopocnux (1), crapux (2) ta
CTapHX LIypiB, SKi OTPUMYBAJIN HAHOAUCTIEPCHUH Aiokcun uepito (3).
*P<0,05 BimHOCHO 3HAYCHHSA y JOpOcHuX Iypis; **P<0,05 BigHOCHO 3HAYEHHS Y KOHTPOJIBHUX CTApUX IIYPiB, SIKi HE OTPUMY-

BaJIM HAHOAMCIICPCHUH TIOKCUJ LIEPito

¢i31070TIYHIX CUTYaLisX, SIK TO 32 YMOB ilIemii/
penepdysii cepust 4u roJI0BHOTO MO3KY [7-14].

HapnumkoBuil cunte3 NO He nuile crpu-
YUHIOE PO3BUTOK 0araTboX CyIWHHUX MTaTOIOTii
[29], ane 1 mopymye eputpormnoes [30], mo mKia-
JIUBO JUIsI IOTIOBHEHHS MOMYJISLiT €pUTPOIUTIB
y KpOBi CTapux TBapUH MOJOAMMH, CTIHKUMHU
JI0 KHUCJIOTHOTO TeMOJIi3y epUTpoIuTamMu. Tum
OlnbIIe, MO 3HAaYHA YaCTHUHA EPUTPOIUTIB B
KPOBI CTapuX TBAPHH MOXKE JIETKO TeMOJIi3yBa-
THCA npoToHaMu (nuB.puc.l). Toit dakT, mo

OKCcuOaTMBHUNA cTpec

ApaxifgoHoBa KUCNOTa
KaTtexonamiHu

[iNOKCUHTHH

KcaHTUH e
NADPH

o[o}

A. BinbHopaaukanbHuit po3nap,

ONQ*(NO3)+"OH

paaukan pagukan
piokcnay asoTy  ripoKCUIbHUIA

HLL onHOYacHO 3HMIKYE KiAbKICTh HECTIMKUX
0 KHUCIOTHOTO T€MOJi3y €pUTPOIUTIB (IHB.
puc.1) i mposBIsS€e MOTYXHI aHTHOKCHIAHTHI
BiacTUBOCTI (nuB. Tabn.1-4) mokasye, mo i
npoiecu B3aeMonoB’s3ani. [Ipu 1pomMy Hamu
BIIEpIIIC MOKAa3aHO 3HAYHE MPUTHIYCHHS 3a Jii
HJ/IIl He nuiie OKCHAATUBHOTO, aje 1 HITpO-
3aTUBHOTO CTpecy. Bmepiie moka3zaHo Takox
PEryIAIito MUPKYIITOPHUX K TITa3MOBHUX, TaK
1 epuTpouuTapHuXx mymniB H2S | mo Takox Mmoxe
3abe3nevyBatu aHturemolnitTuuny airo HLI.

HiTposaTuBHMiA cTpec

NO L-apriHiH

H+
ON H
00 B. HepagukanbHuil po3nag
+ £
H™+ No3
(ONOO7)

(HiTpaT-aHioH)

Puc.2. Cxema yteopenns ‘OH-pajuxany Ta anionis NO,™ 3a 0JHOYACHOT iHYKIIii y CTapuX NIypiB i OKCUIATUBHOTO, i HITPO3a-
THUBHOTO CTpecy (KUPHHUM HIPH(TOM BHAIIICHO AaTOMH KUCHIO B MOJIEKYITi HITpaT-aHiOHY, SKi IIOXOAATD 13 MOJIEKYIIH CYIIEPOKCHILY ).
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BinbHOpaanKabHI IPOIECH 3yMOBITIOIOTE 3HIKEHHS CTIHKOCTI 10 KHCIOTHOTO TEMOJTi3y €PHTPOLHUTIB

BUCHOBKHA

1. Y xpoBi cTapux 1mypiB 301JIbIIYETHCS IHTEH-
CUBHICTb 5IK OKCHIaTUBHOTO, TaK 1 HITPO3aTUB-
HOTro cTpecy. BHacainok 1poro 3HUXKYETHCA
CTIHKICTh €PUTPOIMTIB JI0 KUCIOTHOTO FEMOJi3Y.

2. Beenenns crapum mypam 0,1 mr/kr HALL
per os mpotsiroM 14110 MOBHICTIO BiJHOBIIOE
CTIMKICTh MEMOpaHU EPUTPOIUTIB 10 KUCIOT-
HOTO TeMOJi3Y.

3. BaxnauBuM 010XIMIYHUM MEXaHI3MOM
BIJTHOBJICHHSI CTIKOCTI €pUTPOIMUTIB CTApHUX
mrypiB 3a aii H/L] € iHriOyBaHHS OKCHIaTHBHOTO
cTpecy, ToOTo migBHIeHOTO reHepyBanHa ADK
B IJIa3Mi KPOBI Ta B CAMUX €PUTPOLIUTAX.

4. Briepiiie BCTAHOBJICHO, 1110 Y CTApUX LIy~
piB HALl mpuraiuye renepariito ADA, B T.4. TOK-
CUYHOTO MIEPOKCHHITPHTY, a TAKOK HOpPMalli3ye
OUPKYJIIO0UYl MyJIH CiPKOBOJIHIO - MiJABHILYE
3HUKEHI MJIa3MOBi, 1 HaBMAKHU, 3HUXKYE TIi][BH-
IIeHI epUTPOLHUTAPHI.

A.B.Koutopy6a, b.C.Konbsik, B.®.Carau,
H.A.CnuBak

CBOBOJIHOPAINKAJILHBIE TPOIECCHI
OBYCJIABJIUBAIOT CHIKEHUE CTOIi-
KOCTH K KHCJIOTHOMY F'EMOJIA3Y
SPUTPOLIUTOB CTAPBIX KPBIC, KOTOPOE
MMPEJOTBPAIIAETCSI HAHOJIUCIIEPC-
HBIM JIMOKCHIOM [EPHS

BCTaHOBJICHO, YTO Y CTapbIX KPBIC B IIJIa3ME U B 9PUTPOLIHU-
TaX KPOBH YBEJIMYNBACTCS HHTCHCUBHOCTh OKCHIATHBHOIO
U HUTPO3aTHBHOTO crpecca. Kak ciencrsue, Bo3pacraer
4acTh HECTAOMJIBHBIX, THIIEPYYBCTBUTEIBHBIX K KHCIOT-
HOMY TE€MOJIU3Y 3PUTPOLMTOB. Y CTAPhIX KUBOTHBIX OHA
coctasiseT 63,3%, 4To B 5 pa3 Gonblne 4eM y B3pOCIBIX
(12,6%). Beenenue cTapbsIM KpbIcaM per 0s Ha IPOTSHKEHHH
14 cytok 0,1Mr/kr HaHOAMCTIEpCHOTO MroKcra nepust (HJLL)
CHM)KQJI0O HHTCHCHBHOCTh M OKCHIATHBHOTO, U, 0COOCHHO,
HHUTPO3aTHBHOI'O CTPECCA, YTO BOCCTAHABIMBAIIO CTOMKOCTD
IPUTPOLMTOB K KHCIOTHOMY reMoiiu3y. IIpu 3ToM mod-
HOCTBIO HOPMAJIM30BaJIaCh YaCTh HECTAOMIIBHBIX SPUTPOLIHU-
TOB, a Takke yBenuunBaiach (ot 190,1+23.4 no 693,8+74,7
yCII.eJl.) MHTETpalbHbIl HHICKC CTOHKOCTH CyMapHOi
HOMYJSIIUE SPUTPOLIUTOB K KUCIOTHOMY remoinzy. HJIIT
y CTapbIX )KUBOTHBIX HOPMAJIU3YET LIUPKYIUPYIOIIHE ITyJIbI
CEepOBOIOPO/IA — YBEIIMYMBACT CHUKCHHbIC IIa3MECHHBIC U,
Hao00POT, YBEIUYUBACT HOBBIILICHHBIC SPUTPOLIUTAPHEIC.

KittoyeBble ci10Ba: S3pUTPOLIMTHI, HAHOAUCIICPCTHBII JMOKCHL
LepHsi, OKCUJIATHBHBIA M HUTPO3aTUBHBII CTPECC, CEPOBOIOPOI.

8

A.V. Kotsurubal, B.S. Kopjak!,
V.F. Sagach!, N.Ja.Spivak?

NANOCERIUM RESTORES THE ERYTHRO-
CYTES STABILITY TO ACID HEMOLYSIS
BY INHIBITION OF OXYGEN AND NITRO-
GEN REACTIVE SPECIES IN OLD RATS

In experiments in vivo the effect of nanocerium (cerium
oxide nanoparticles) on the stability of red blood
cells to acid hemolysis, levels of both ROS and RNS
generation and H,S pools in plasma and erythrocytes of
old rats were investigated. In red blood cells of old rats
the proton penetration into the matrix of erythrocytes
showed a significant raising and the fate of labile «aging»
erythrocytes in old animals compared with adult were up-
regulated. These phenomena paralleled with significant
up-regulation of ROS and RNS generation. Introduction for
14 days per os to old rats 0.1 mg / kg of nanocerium fully
restored resistance of erythrocytes to acid hemolysis by
ROS and RNS in both plasma and erythrocytes reduction.
Nanocerium decreased the erythrocytes and, conversely,
significantly increased the plasma’s pools of H,S.

Key words: erythrocytes, acid hemolysis, old rats, proton
penetration, cerium oxide nanoparticles, reactive oxygen
and nitrogen metabolites, H,S.

10.0. Bogomoletz Institute of physiology NAS of Ukraine,
Kyiv;
’Institute of microbiology and virusology NAS of Ukraine,
Kyiv
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