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JINIIHAA 1 BUIKOBUI OBMIH Y IIJTIA3MI KPOBI
TA INEYIHII KPOJIIB

JlocTipKeHO BMICT 3araylbHAX JMiAIB, 3arajIbHOrO OiKa i KpeaTHHiHY B IUIa3Mi KpOBi Ta TKAHWHAX IEYiHKH KPOJiB HOBO-
3eJaHACHKOI MOPOJH Y BIKOBOMY acCIeKTi, MOYHHAI04X 3 1- 10 90-1000BOT0 BiKy. BCTaHOBIEHO 3pOCTaHHS BMICTY 3arajlbHUX
JOiAiB y mIa3Mi KpoBi KposieHAT 3 1- 1o 45-1060Boro Biky, a mounHaouu 3 60- 1o 90-i 1o6u BigMidaau BiporiiHe 3HIKCHHS.
BwmicT 3aranpHoro 6isika B Iu1a3Mi KpOBi XapaKTepU3yBaBcs TEHICHIIEK A0 MOCTYIIOBOTO 3pocTaHHs 3 1- 10 60-1060BOro BiKy
Ta Hajgaii 3 75 1o 90 mobu crocTepiranock HOro 3HWKEHHS, a BMICT KpeaTuHiHy OyB HaiBuumii y 90-1060BHX KpOJTiB.

BcTaHOBIIEHO TEHAEHIIIO 10 3pOCTAHHS 3arajbHUX JIMiAiB y Hedinmi i3 15- 1o 60-xo6oBoro Biky. Biporigni 3MiHHK 3araisb-
Horo Oinka Oynau B kposeHAT 15- 1 30-7060Bor0 BiKy HOpIBHAHO 3 1060BHMH. BMicT kpeaTHHIHY XapaKTepru3yBaBcs TCHACHII-
€ro 10 3poctanus 3 30- 1o 90-1 nobu. BeraHOBNICHO PI3HUINIO MK IIUMH ITOKa3HUKAMH Yy MOPiJ HOBO3ENAH/CHKA, Kali(OopHiii-
Ka, pamsHChKa INMHIIMIA Ta cpibmicra B 90-moOoBoMy Bimi. BusBieHo HaWBUIMH BMICT 3aralbHHX JIMIAIB Yy NEYiHIN
90-1060BUX KpoiB Kadi(opHiliCbKOI MOPOAN, BMICTY 3arajbHOro Oilka — y HOBO3EJIaHCHKOI MOPOIH, BMICTY KpeaTHHIHY — y
cpibuscTOi.

KirouoBi cioBa: xpoii, ma3Ma KpoBi, IIeYiHKa, 3arajbHi JiiaH, 3aTalbHIiA O1JI0K, KpeaTHHIH.

ITocTanoBka npodJemu. Ha cboronHi nepcneKTHBHOO Tamy33i0 TBAPUHHHUIITBA, KA PO3BUBAETHCS
3 METOI0 3a0e3MeueHHs HacelIeHHS BUCOKOJIETUIHUM M SICOM € KPOJIiBHUITBO, OCKIJIBKH KPOJIi € OJHI 3
HaHOUTBII CKOPOCTILINX TBapHH [6].

[ledinka € meHTpaIbHUM OPTaHOM, y SIKOMY BiAOyBarOThCS yci BUAU 0OMiHY pedoBUH (BYyTJie-
BOJHUH, OiNKOBUH, xupoBuid). [lopymieHHss MeTa0oMi3My B MEUiHI MPU3BOAUTH OO MOPYLICHHS
(yHKIIOHYBaHHS BCHOTO OpraHi3My, TOPMOHAJIbHUX 3MiH, MOPYIIEHHS AiSILHOCTI (EPMEHTIB aH-
THOKCHJIAHTHOTO 3aXHCTy OpTaHi3My, iHTEHCH}IKaIlil MmporneciB BUIbHOPaANKAIBHOTO OKHCHEHHS
nimigie [2, 9].

O3znakamu einuTy He3aMiHHUX KXUPHUX KHCIOT y TBAPHH €: CIIOBUTLHEHHSI POCTY, OCIa0JICHICTD
IMyHHOI CHCTeMH, JEPMATUTH, TiJBUIICHHS BTPAT BOAW depe3 mKipy. OCHOBHUM JKEPEIoM eHeprii
JUTSL KPOJIIB € OUIKM 1 KUPH KOPMIB pallioHy, a piBeHb JIMiAHOTO Ta OIKOBOrO OOMiHY B OpraHi3mi
TBapHH ICTOTHO BILTMBAE Ha mepedir ¢izionoro-0ioXiMiYHUX MPOIECIB, BiJ AKHX 3aJEKUTh PO3BUTOK
M’S130BOi TKAaHWHH, IIKIpH, MIEPCTi, pPiCT TBaApPHH, PO3BHTOK Ta iX MPOMYyKTHBHiICTE. CaMe TOMY Ciix
KOHTPOJIOBATH IHTEHCHUBHICTh METa00Ii3My JIIiTHOTO 1 OITKOBOTO OOMiHY, 30KpeMa y Tia3Mi KpoBi
Ta MeviHI KpoJiB [8].

AHaniz ocraHHix gociairkenb i my6uaikauniid. Jlimign QopmyroTs pazom 3 OinkamMu i
BYIJIEBOJIaMU OCHOBHHH CTPYKTYPHHI KOMIIOHEHT XWBHX KJIITHH. B opranismi nimam OepyTb
y4acTh y JeNOHYBaHHi (TpUAMITIINEPO) i TPAHCHIOPTYBaHHI (BUTbHI )KMPHI KHCIOTH) PEYOBHUH, 32
po3mnany SIKAX 3BUIBHSIETHCS BENWKa KinbKicTh eHeprii [8, 11]. Jlimian € BaXJIMBUMH CTPYKTYPHHMHU
KOMIIOHEHTaMHU KJIITHHHHX MeMOpaH (BUTbHHU XxonecTtepod i1 docdominian), O6epyTs ydacth y
MpoIecax TEePMOPETYISIii, BUKOHYIOTH pojb Oap’epiB. Jlimigm 3axuImaroTh >XUTTEBO BaXKIUBI
OpraHM Ta OpPTaHi3M B IIJIOMY BiJl TEpMIYHOTO i MEXaHIYHOTO BIUIMBY Ta iX pyHHIBHOI 1ii — TpaBMm.
Jlimiam MOXyTh OyTH MOTIEpeTHUKAMH 1HITUX 0i0JOTIYHO aKTUBHUX PEUYOBHH, CIIYTYBAaTH Pe3€PBHUM
E€HEepPreTHYHNM MaTepianom [1, 7].

VY njitepaTypl BUCBITIIOETHCS MHUTAHHS JOCTIDKEHHS JIIMIIHOTO 1 OLIKOBOTO OOMIiHY B KpOJIIB —
Outnii BeneTeHb Ta cipuil BeneTeHb [1, 4]. BomHouyac Mano JOCTIIKEHO MOKA3HMKH JIIIMIJIHOTO 1
01IKOBOTO OOMiHY Y TUTa3Mi KPOBi Ta MEYiHIN 30KpeMa Pi3HOBIKOBUX TPYII KPOJIiB i B Pi3HHUX MOPII.

Meta po60TH — JOCHITUTH OCOOIUBOCTI JIITTHOTO 1 OLIKOBOTO OOMiHY y Ia3Mi KpOBi Ta TediHII
KpOJIIB HOBO3€JAHJCHKOI IOPOJIM Yy TMEPioj BiJ HApOIKEHHS J0 3a00I0 Ta BCTAHOBUTH ITOPOJIHI
0c00JIMBOCTI KpOJIiB MOPOAN HOBO3ENAHJCHKA, Kali(opHilichbKa, paAsHChKa IIWHIIWIA, Ta cpidmicta y
90-m1060-BoMYy BilIi.

Marepian i Meroaum mocaimkeHb. Byno npoBeaeHo 1Ba eTanM JOCHIKCHb, Ha IEPIIOMY
BHU3HAYaJIA BIKOBI OCOOJIMBOCTI OIJIKOBOIO 1 JIMiAHOrO OOMIiHY, Ha KpOJSX HOBO3EJIAHICHKOI IOPOIH.
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Biojoriunuii Marepian (KpoB 1 HediHKa) A AOCHIHKEeHb Bigoupanu B 1-, 15-, 30-, 45-, 60-, 75- 1 90-
no6oBoMy Biui. ['pymnu kposniB opMyBasiv 32 IPUHLIUIIOM [1ap-aHAaJIOTiB.

Hns mpoBenenHst Apyroro eramy Oyno chopmoBaHo 4 rpymu kpomiB 90-10060Boro BiKy mopin
HOBO3eJIaH/IChKa, Kami(opHiAChKa, paAsHChKa IIWHINWIA, CPIOMACTa, MO M'SATh TOMIB y KOXHINA. s
TIPOBEJIEHHS TOCITiTy BUKOPHCTOBYBAJIM TKAHWHH TEUiHKU Ta CTaliIi30BaHy KPOB, 3 SKOI 32 JOMTOMOTOIO
HeHTpU(yryBaHHS BiAAUBLIN TuiasMy. Po0OTy NpOBOAMIM BIANOBITHO O ,,3arajlbHUX ETHYHUX
MIPUHIMIIB eKCIepuMeHTiB Ha TBapuHax~ (Ykpaina, 2006), mo y3roJKyeTbCs i3 TMOJOKEHHAMHU
,,EBpPOMENChKOI KOHBEHIII TIPO 3aXWCT XpeOeTHWX TBapWH, SKi BHUKOPHCTOBYIOTBHCS IS
eKCIepUMEHTABHUX Ta iHIMX HaykoBux winei” (CtpacOypr, 1985). Kpomni nepebyBanu B 0AHaKOBUX
YMOBaxX YTPUMaHHS BIPOJIOBK YChOTO TIEPIOAY TOCITiIKCHb.

VY mmasmi KpoBi Ta TOMOTeHATi MEYiHKM BHU3HAYAIM BMICT 3arajlbHUX JIMIAIB, BMICT 3araJlbHOTO
Oinka Ta KpeaTHHiHy. BMIiCT 3aranpHHMX JimigiB BU3HAYAIH MICHA TiIPOJi3y Cylb(paTHOK KHCIOTOIO 32
KUTBKICTIO TPOAYKTIB poO3Magy JiMmiAiB, sKi B3a€EMOAIIOTH 13 (ochOPHOBAHIIOBUM DPEAKTHBOM 3
yTBOpeHHsIM 3a(hapOoBaHOTO Y POXKEBUH KOJIp KOMIDIEKCY 3 MAaKCHMyMOM IOTJIHHAHHA 32 A=530 HM
[3]. Bu3naueHHs1 BMICTY 3arajJbpHOr0 Oifka MPOBOAMIIN 32 METOAOM, KW 0a3yeThcs Ha 34aTHOCTI
0inkiB pearyBatu 3 peaktuBoM DomiHa. Ilpu 1bOMy yTBOPIOIOTBHCS CHONYKH, 3a0apBlieHI y TEMHO -
cuHii komip [10]. BMicT kpeaTuHiHy BU3HAYAU 32 METOAWKOIO, MPHUHIUII SKOI IIOJIATAE Y TOMY, IO
KpeaTHHIH pearye i3 MIKPHHOBOIO KHCIOTOI0 B JY)XHOMY CEPEIOBHWIII i3 YTBOPEHHSM 3a0apBICHHX
cnonyk [5]. CrarucTuyHMil aHami3 JaHUX MPOBOIWIN 3 BUKOPUCTaHHSM mporpamu Microsoft Office
Excel. JIns Bu3HAueHHS BIpOTiIHUX BIAMIHHOCTEH MIX CEpEIHIMU BEIMYMHAMH BUKOPHCTOBYBAIH t-
kputepiit CT'rofeHTa.

PesyabTaTn pgocaigkeHHsi Tta ix oOroBopennsa. B pesymbraTti  nmocmimkenHs Oyio
BCTaHOBJICHO 30iJbIICHHS BMICTy 3arajJlbHUX JIMiAiB y Iuta3Mi KpoBi KposeHsaT 3 1- mo 45-
n060BoTO BiKY (Tadm. 1).

Tabmuns 1 — BmicT 3aransHux Jgimiais, 6i1ka, KpeaTHHiHy y miia3Mi KpoBi KpoJ1iB HOBO3e/1aHACHKOI IIOPOAM Pi3HOr0 BiKy

(M+m; n=5)

Bix, 1i6 3aran5;1/iﬂninian, 3aranm;1;1§1 OLI0K, Iﬁf;(r)ﬁl;/i;{,
1 23,1£1,04 43,5+1,39 93,7+3,47
15 33,6£3,17** 55,742,22%** 96,9+7,78
30 21,843,71 79,2+12,24 118,3+6,36*
45 23,7+1,72 84,9+6,85 129,9+4,92
60 16,2+£3,02* 102,9+6,13 122,94+3,84
75 17,1+£2,49 85,9+7,29 134,3+8,56
90 19,5+1,93 81,8+6,67 150,8+8,96

Mpumirtka: Tyt i Hagam * — p<0,05; ** — p<0,01; *** — p<0,001 — moOpiBHAHO 3 MONEPETHIM BIKOM.

HaiiBummii BMicT 3aralbHUX JIMIAIB CIIOCTepiraiu B KpoJeHAT 15-m00oBoro Biky, skuit OyB y 1,5
pasu BUIIKUM TMOPIBHAHO 3 momnepenHiM BikoM. [loumnaroun 3 60- go 90-i mobu Bimmivamu BiporigHe
3HW)KEHHS BMICTY 3arajbHUX JIMJIB Y MJ1a3Mi KpOBi KPOJiB.

3a BU3HAUEHHS BMICTY 3arajbHOr0 OiJika B IJIa3Mi KPOBi OYJI0 BUABJICHO, 110 3 1- 10 60-1000BOTO
BiKy JaHM{ IMOKa3HMK 3pocTaB i OyB Buummid Ha 21,2 % y kponiB 60-7000BOro BiKy HOPIBHSHO 3
nonepeaHiM BikoM. Hanani 3 75 10 90-i 1obu crioctepiraeThest HOTO 3HUKEHHSL.

VY kpousiB HOBO3eNaHjChKoi moponu Bix 1- mo 45-71000BOro BiKy CIIOCTEPIrajaoch IiJIBUIICHHS
BMICTY KpeaTHHiHY, a HaliBUIMii BiH OyB y 90-1000BHX KpOJIiB.

Jochimkyroun BMICT 3arajibHHX JIIMIJIB, Y TIEYiHIli OYyJI0 BCTAHOBIEHO TEHJIEHIIIIO J0 X 3pOCTaHHS Y
kpoutiB i3 15- g0 60-mo6oBoro Biky. Y TBapuH 60-1000BOr0 BiKy BMICT JimigiB OyB HaWOLIbIINNA —
33,8+2,71 Mr/r TkaHuHM (Tadx1. 2).
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Tabmung 2 — BmicT 3araabHux Jginigis, 6iJka, KpeaTuHiny y nediHmi Kpos1iB HOBo3eJ1aHICHKOI MOPOAH Pi3HOTO BiKy

(M£m; n=5).

Bik, 3araibHi Jimiau, 3araipHuii O1JI0K, Kpearunin,

1110 MI/T TKAaHUHU MI/T TKAHUHU MKMOJIB/T
1 26,8+0,77 37,8+0,42 4,5+0,56
15 25,3+0,90 45,041,99%** 4,0+0,62
30 27,7+1,03 33,01,52%** 3,6+0,25
45 28,5+2,18 31,1+0,68 3,9+0,40
60 33,8+2,71 31,9+0,55 4,6+0,29
75 27,9+1,25 33,1+0,81 4,7+0,44
90 27,8+1,47 34,7+2,22 4,8+0,50

3a moCIiHKeHHS BMICTY 3arajibHOrO OijKa B MEeYiHI OyJi BCTAHOBJIEHI BIPOTiIHI 3MiHH B KPOJICHAT
15- 1 30-m060BOrO BiKy HOPIBHAHO [0 TIOKA3HUKIB MONEPEAHBOTO BiKY.

BMicT kpeaTwHiHy y TKaHWHI HE4YiHKM KpoiiB y mepion Bim 1 mo 30 mobu XapaktepusyBaBcs
TEHICHITI€10 JI0 3HMXKeHHs, a Hajaii (i3 30 mo 90 nobu) memro 3pic.

BusiBiieHi mopoiHi 0COOIMBOCTI 3a JOCHIIKSHHS BMICTY 3arajbHUX JIMiAiB y nedinii 90-mo000Bux
KpodiB. BeranosneHo, mo Ha 26,6 % 1eli moka3HuK OyB HAWBUIIMM Y TBapHH Kali(OpHIHCHKOI MOPOIH,
MTOPIBHSHO 3 HOBO3ENaHIChKOM0 (puc. 1 a).

JochimKeHHsIM BCTAaHOBIICHO, 1[0 HAWBUINE 3HAYEHHS BMICTY 3arajibHOTO OiIKa PeecTpyBalloCh y
MEYIHIN KPOJIiB HOBO3EJIAHACHKOI opo iy, 1o Ha 12,3 % OyJio BUIIMM MOPIBHSHO J0 Kali(popHIHCHKOT
noponu (puc. 1 0).
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Puc. 1. Bumict 3aranpnux Jginigis (a) i 3aransHoro 6inka (0) y nevinui kpoais 90-10060Boro Biky mopia:
1 — HoBO3enaHACHKA, 2 — KadidopHilicbka, 3 — paasiHcbKa IIUHIIMIA Ta 4 — cpibdascTa
(M=£m, n=5, Mr/r TKaHUHH).

Bwmict kpeatnHiHy XapakTepru3yBaBCsl HAWBUIIMM 3HAYSHHSM Y TIEUiHI KPOJIiB TIOPOJU CcpibisicTa i
OyB y 2 pa3u BUIllE MOPIBHIHO JI0 Kani(opHiiicbkol mopoau (puc. 2), 0 MEBHO MOSCHIOE i ABHILCHHS
YTBOPEHHSI €HEeprii i yac MPOXO0HKeHHs 010XIMIYHUX MPOIECIB Y KpomiB 90-1000BOTO BiKYy.
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HOBO3€NaHACbKA  KanihOpHiCbKa DPaAAHCbKA LWMHLIKAA cpibnacra
Puc. 2. BmicT kpeaTuHiny y nevinui kpoJiiB pizHux nopix 90-1060Boro Biky
(M+£m, n=5, Mr/r TKaHUHH).

JocmimKkeHHsT TTOKa3HUKIB JTIMAHOrO OOMiHY B OpraHax TBapWH y BIKOBOMY AacCIeKTi € BaXKIMBOIO
JIAHKOKO Y BCTAHOBJICHHI XapaKTepy 3MiH IHTEHCUBHOCTI peaKiiii MeTadoIi3My, BU3HAYCHHS IIMX ITOKA3HUKIB
B OpraHi3Mi TBapyH periaMeHTy€e MOKIIMBICTh BIUTMBATH Ha ()i310JIOTTYHHUIA CTaH 1 HOpMaITi3yBaTH HOro.

BucHOBKH Ta mepCcHeKTHBH MOAAIBIIMX AOCTKeHb. 1. TakuMm YWHOM, TPOBEACHI AOCITIIKEHHS
JIO3BOJIMITH BCTAHOBHTH, [0 Y HOBO3EJIAHICHKOI MTOPOH KPOJIiB HAWBHIIE 3HAYEHHS BMICTY 3arallbHUX JIITiiB
y TU1a3Mi KpoBi 0YJI0 3apeecTpoBaHo y 15-1000BOMY Billi, HAWBHIIMI BMICT 3arajbHOro Oinka — y 60-1000BoMy
Billi, III0 MO)KHA IIOB'SI3aTH 13 3pOCTAIOUON0 IX MOTPEOOI0 OpraHi3My IIijl Yac MPOIECIB POCTY Ta PO3BUTKY.
[limBumenHs BMICTy KpeaTHHIHY y KpomiB 90-7000BOrO BiKy MOXKE CBIAUHTH TPO YTBOPEHHS €HEprii, sKa
HeoOXiHa st QYHKIIOHYBaHHS M’ SI30BUX KIIITHH 3 HAPOCTAHHSM M SICHOI MMPOYKTHBHOCTI TBapHH.

2. Tloka3HMKHM BMICTy 3aralbHUX JiMiJiB y TKaHWHI TEUYIHKH XapaKTepPHU3yBAINCh HAWBUIIMMHU
3HaYeHHSIMH y TBAPHH HOBO3EJaHJCHKOI mopoan y 60-10060BoMYy Billi, BMICT 3araipHOro Oinka —y 15-
n000BOMY, BMIiCT KpeaTuHiny — y 90-1000BOMY Billi.

3. BwmicT 3arampHuUX nimigiB y nedinmi kpoiiB 90-1000Boro BiKy HaBHIIUM OYB y Kalli(hOpHIHCHKOT
MOPOJH, BMICT 3arabHOTO OiJIKa — y HOBO3ENaHACHKOI OPO/IH, BMICT KpEaTHHIHY — Y CpiOsCTOl.

AKTyaJIbHUM € TOJlayibllie BUBYCHHS JIIMIJHOrO 1 OUIKOBOrO OOMIHY B OpraHi3Mi KpoOJiB 3a
BUKOPHCTaHHS BiTaMiHHO-MiHEpaIbHOI 100aBKH.
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JlunuaHblii 1 0eIKOBBI 00MeH B IJI1a3Me KPOBH U NeYeHU KPOJIHKOB

M.H. ®enopuenko, C.H. LlexmucTpeHko

HccnenoBaHo conepikaHne OOIIMX JHIHMIOB, OOIIero Oellka W KpeaTHHHHA B IUIa3Me KPOBU M TKAHSX II€YEHH KPOJHMKOB
HOBO3EJIaHJCKOH IOpOJABl B BO3PACTHOM acHekTe, HayuHas ¢ 1- 1o 90-cyroynoro Bo3pacta. 3aUKCHPOBAHO MOBBIILICHUE
coJiepKaHusl OOIIMX JIMIHIOB B TUIa3Me KPOBH KpojbuaT ¢ 1- 10 45-cyTOYHOro Bo3pacTa, a HauwHas ¢ 60- no 90-ro mHs
oTMeYalIn JocToBepHoe cHipkeHue. CozmepxkaHue oOmiero Oenka B Iula3Me€ KPOBH XapaKTepH30BaJOCh TEHACHIWEH K
MOCTETIEHHOMY pocTy ¢ 1- 1o 60-cyTouHOTrO BO3pacTta W B JaypHeWIIeM ¢ 75- 1o 90 cyTok HabIromanoch €ro CHIKECHHUE, a
coJliepKaHue KpeaTHHHHA OBUIO CaMbIM BBICOKHM B 90-CYyTOYHBIX KPOJIUKOB.

Y CTaHOBJIEHO TEHACHIUIO K POCTY OOIIUX JIMMHUIAOB B MedeHu ¢ 15- mo 60-cyrouHoro Bospacrta. BeposTHeie m3MeHeHUs
obmero Oenka Obu B Kposb4aT 15- m 30-cyToyHOTO BO3pacTa MO CpaBHEHHIO ¢ cyTouHbIMH. CojaepiKaHHEe KpeaTHHHHA
XapaKkTepHu30Bajoch TeHAeHIHeH K pocTy ¢ 30- mo 90-e cyTku. YCTaHOBJIEHO pa3HUILY MEXKIY STUMH IOKa3aTeJIMUA B TIOPOJT
HOBO3EJIaH/ICKOH, KaIn(pOPHUICKOH, COBETCKON MMHIIMILIBI U cepedpucroil B 90-cyTouHOM Bo3pacte. BrIIBICHO BBICOKOE
coJiep)KaHue OOUIMX JUNHIOB B redeHr 90-CyTOYHBIX KPOJIMKOB Kauu(OPHUIICKOW MOPOJBI, ComepxaHus oOmero Oemka — B
HOBO3EJIaHJICKOH TIOPOJIbI, CO/Iep)KaHNs KpeaTHHHHA — B CEPEeOPHCTOH.

KnroueBble c10Ba: KpOIMKH, I1a3Ma KPOBH, MEUEeHb, OOIIHE TUIH/BL, 00IHii 6eTI0K, KpeaTHHHH.
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