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Shevchenko K.M. Ultrastructural and tissue restructuring of the rat atrial myocardium under the influence of acute
and chronic prenatal hypoxia.

ABSTRACT. Background. There are relatively few researches that focused on the study of the influence of hypoxia on
atrial myocardium. However the results of previous researches are contradictory and fragmentary, that leades to the further
study of this item. Objective. Purpose of the work was to determine the tissue, cellular and ultrastructural changes of the rat
atrial myocardium during the stages of cardiogenesis under the conditions of acute and chronic prenatal hypoxia. Methods.
Embryo hearts were investigated on 14th, 16th and 18th day of prenatal ontogenesis, newborn rat hearts and the hearts of rats
on the 3rd, 14th and 30th day of postnatal ontogenesis. Animals were subdivided into three groups: first experimental group
animals were exposed to acute prenatal hypoxia, second experimental group animals were exposed to chronic prenatal hy-
poxia and control group animals. Hypoxia modeling was conducted on pregnant females by injection of 1% sodium nitrite
intraperitonealy in doses that lead to moderate hypoxia. During the work complex of histological, immunohistochemical and
morphometric methods was used. Results and conclusion. Effect of acute hypoxia leads to stimulation of proliferative ac-
tivity of fibroblasts and endothelial cells on the right atrium, which causes to increasing of the relative volume of connective
tissue and blood vessels of microvasculature of myocardium. Relative volume of connective tissue of the atrial myocardium
exceeds significantly the control level of newborn rats. Ultrastructural changes of the atrial cardiomyocytes in 3 days after the
influence of acute prenatal hypoxia reveals on violation of mitochondrial structure, significant inhibition of myofibrils accu-
mulation. Until the birth of most of morphometric parameters renewal and reach control levels, however changes of the de-
gree of myofibrils orientation on the left atrium proves stability of hypoxic damages. Chronic prenatal hypoxia causes a sig-
nificant increase of relative volume of connective tissue and microvessels content of the myocardium compared with control
values. Proliferative activity of fibroblasts and endothelial cells stays increased on the atrial myocardium of newborn rats.
Relative volume of connective tissue observed higher significantly in 30 days after the birth. Persistent intracellular hypoxic
changes of cardiomyocytes, which observed in 30 days after the rats birth, are increase numerical density of mitochondria,
decrease of relative volume of myofibrils and degree of myofibrils orientation on the left atrium.
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Beryn

CMepTHICTh Ta 3aXBOPIOBAHICTh y IEpPHHATA-
JHLHOMY TIEpioJii PO3BUTKY B €BPOII 3aJUIIAIOTHCS
aKTyaJbHOIO MpobJemMoro y TemepimHii gac [1].
KucHeBa HETOCTaTHICTh € OCHOBHHM (DaKTOPOM, IO
HETaTHUBHO MO3HAYAETHCS HA BHYTPIIIHHOYTPOOHOMY

PO3BUTKY, MPU3BOMYHN 10 3arudeni mioxa [2]. Cep-
LIEBO-CY/IMHHA CHCTeMa € Halypas3iUBILIOW 00
BIUTHBY TiMmokcii. OCKUTBKH ceplie MoYnHaAE (DyHKITi-
OHYBaTH 33/I0BrO JI0 HAPODKEHHS, BIUIUB TEPaTO-
TeHHUX YWHHUKIB, cepell SKUX TIMOKCis 3aiiMae Tie-
piue micue, NPU3BOAUTH 10 (GOPMYBaHHS aHOMAIIi
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po3utky [3]. BpomkeHi Bagm PO3BHTKY CepIs €
HAWOUIBII MOUIMPEHIIINMH Ta 3yCTPIYaOThCS 3 Yac-
Tototo 24% [4]. 3 HUX BaagM PO3BUTKY, IOB’sI3aHi 3
HepescepiHIMH BiJIUIaMH, 3yCTPIYalOThCS 3 4aCcTO-
toro 6,4 Ha 10000 Bunaakis [5].

VY HayKoBi# siTepaTypi 3yCTpI4a€eThCsl BENMKA
KUTBKICTh POOIT, MPUCBIYCHUX TOCIIKCHHIO BILIH-
By TiIOKcIii HAa KapzioreHes, NpoTe OUIBIIICTH 3 HUX
CTOCY€ThCSI MiOKapJa NUTYHOUKIB [2, 6, 7]. Bimomo,
0 TIepencepas BiApi3HSIOTHCSA BiA IITYHOUYKIB 3a
MOXODKEeHHAM [5], po3ButkoMm [8] Ta Oyzosoro [9].
Tomy BinnoBiap Miokapaa mepeicepir Ha Jifo ma-
TOJIOTIYHUX YHUHHHKIB, 30KpeMa, TIMOKCIii, TAKOX €
BIIMIHHOIO BiJl IUTYHOUKIB. [CHy€e BiTHOCHO Hebara-
TO JIOCHIJKEHb, SKi CIIPSIMOBaHI Ha BUBYEHHS BIUIU-
BY TiMOKcil Ha Miokapa nepencepab [10-13]. Onnak,
pe3ysbTaT MONEPEIHIX JOCHIIPKeHb € Cylepedsn-
BUMH Ta (pparMEeHTapHHUMH, 110 TPHU3BOAUTH JI0 He-
00X1THOCTI TIOAAIBIIOTO BUBYCHHS JTAHOTO TUTAHHS.

Mertoro poboTu Oyi0 BH3HAUCHHS TKAHUHHUX,
KIITHHHUX Ta YJIBTPACTPYKTYPHUX MEPETBOPCHb
MioKapaa mepecepab IIypiB HA eTarmax KapIioreHe-
3y 3a YMOB BIUIMBY I'OCTPOi Ta XPOHIYHOI ITpeHara-
JIbHOT TIMOKCIi.

Marepianu Ta meToau

JlocmiKeHHsT BUKOHAIU Ha OuMx 0e3mopoj-
HHX II[ypax-CaMKax i iXHbOMY MOTOMCTBi. Y SKOCTI
Marepialry BUKOPHCTaJM cepls eMOpioHIiB Ha 14-y,
16-y Ta 18-y 100y npeHaTanbHOrO OHTOTE€HE3Y, Cep-
11 HOBOHAPO/PKEHUX IIYpiB, a TAaKOX Cepls LIypiB
Ha 3-10, 14-y Ta 30-y 100y MocTHaTaIBLHOTO OHTOTE-
HEe3y.

YTpUMaHHS TBapHH Ta €KCIEPHUMEHTH MPOBO-
JAITACS. BIAMOBIAHO 10 IOJIOKEHb «EBPOMEHCHKOT
KOHBECHIIIT PO 3aXUCT XPeOCTHUX TBAPHH, SIKi BUKO-
PHUCTOBYIOTBCSI Ul €KCIIEPUMEHTIB Ta IHIIUX Hay-
koBux nitei» (CrpacOypr, 2005), «3araibHuX €TH-
YHUX NPUHLUIIB EKCIEPUMEHTIB Ha TBapHHAX»,
yxBaJieHHX [I'SITUM HalllOHAIBHUM KOHIPECOM 3
6ioetnku (Kuis, 2013). Bik orpumanunx emOpioHiB
BCTAHOBJIIOBABCS 33 CYKYITHICTIO 30BHIIIHIX O3HAaK 3
ypaxyBaHHSM JHS TecTallil 3rilHO TaONHIb HOpMa-
JHHOTO eMOPiIOHATHFHOTO PO3BUTKY [ 14].

BinmoBimHO 1O METH IOCITIIHKEHHS, TBapHHU
PO3MOIIIISUTUCS HA TPU TPYIX: TBAPHHHU HEPILIOi EKC-
MEePUMEHTAIBHOI TPYIH, 0 3a3HAJIM BIUIUBY TOCT-
poi npenataibhoi rinokcii (I'TIT), TBapunu apyroi
EKCIIePUMEHTANIBHOT TPy, 110 3a3HAJIH BIUIMBY
xpoHiuHoi npenatanbHoi rinokcii (XIII') Ta TBapuHu
KOHTPOJILHOT TpynH. MozentoBaHHs TiloKCii TpoBo-
JIJIH 32 CTAHJapTHOI METOAMKOIO [15] Ha BariTHHUX
CcaMKax IUISXOM BHYTPIIIHbOOYEPEBUHHOIO BBE-
neHHst 1%-ro HITPUTY HaTpio y J03aX, IO BUKIIU-
KalOTh TIMOKCII0 CepeTHBOTO CTYICHS TSDKKOCTI: Ha
13-y noOy BaritHOCTI B 1031 6 Mr/100 r Barm omHO-
pa3oBO — Uil MOJICTIOBAHHS TOCTPOI MpPEHATATbHOT
rinokcii Ta 3 10-ro o 21-# neHp BariTHOCTI B 1031 5
Mmr/100 r Baru — I MOJEIIFOBAHHS XPOHIYHOI mpe-
HaTaJIbHOI Tirmokcii. KOHTpOJbHMM TBapHHAM ITiIII-
kipHO BBOmIMIK 1 M 0,9%-ro (i3i0oriYHOTO PO3-
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YUHY HaTpilo xjopuny. EmOpioHanbpHUii Marepian
eKCIIepUMEHTAIBHUX TBApHH OTPUMYBaH B Jlabopa-
TOPHHUX YMOBaX BIJIOBIIHO 10 pekomeHzauiit 1O.
M. Koxem’sikiHa i criiBaBTopis [16].

Cepus 1ypiB Ha pi3HUX TEpMiHAX MpeHaTaNb-
HOTO Ta IOCTHATaJIbHOTO OHTOreHe3y (ikcyBaiH y
po3uuHi 10%-HOro 3a0ydepeHoro dopmaiiny, 3He-
BOJHIOBAJIM y CIHPTaxX 3pOCTarouoi KOHLEHTpALii,
MPOCOYYBAIN XJIOPO(HOPMOM Ta 3aJMBAIH y IMapar-
nact. ['icTomorivHi 3pi3u BUTOTOBIBIIN TOBIIMHOIO 5
MKM 3a JOMOMOTOK CaHHOTO MikpoTomy. ®DapOy-
BaHHs JernapadiHi3oBaHUX 3pi3iB MPOBOAMIMA TeMa-
TOKCWJIIHOM-€03MHOM, 3a IlauiHi Ta ajJbLiaHOBUM
roayoum. Ilix vac IMyHOTICTOXIMIYHOTO JIOCIIi-
JOKEHHS JUIsl BCTAaHOBJICHHSI NIPOJTipepaTHBHOI aKTH-
BHOCTI Kwmir, enmoTenionuTie Ta ¢idpodiacTiB me-
pencepib BUKOPHCTOBYBAIM MOHOKJIOHAJIbHI aHTH-
Tula o sipepHoro mnpoteiny Ki-67. EnexrponHO-
MIKpPOCKOIIYHE JOCHIPKEHHS MPOBOJIUIN 3a JIOIIO-
MOTOI0 TPAHCMIiCIHHOTO €JIeKTPOHHOTO MHKPOCKOTA
I[NEM 100-01 («SELMI», Ykpaina) mpu mpuCKOpro-
rodiit Harpy3i 75-85 kB 1 mepBUHHHX 301TBIIEHHSIX
Bix 1500 no 80000 3a crarmapTHOIO cxemoro [17].

KinpkicHuit MopdoJIOTiYHII aHaI3 Hepeacep-
JHOTO MiOKapJa IIPOBOIWIN y JUISTHKaX Iepeacepib
Ta BYIIOK OKpPeMo JUisi IpaBoi Ta JiBoi kamep. Ha 14
100y Ha (oHi Hec(hOPMOBAHUX BYIIOK JOCII/IKYBa-
JIM JITaTepasbHi 30HU MPABOTO Ta JIIBOTO Mepecepib.
VY xoxi poOOTH BUKOPUCTaHUH KOMILIEKC MOphome-
TPUYHUX MeTOAMK [ 18] Ta npoBeaeHUid cTaHAAPTHUI
OioctarucTrynmii aHaini3 [19]. Cratuctuana oOpoo-
Ka pe3yNbTaTiB JOCITIHKEHHS MPOBOIMIACA 3a JI0-
momoroto porpamHoro npoxykry STATISTICA 6.1
(StatSoftInc., cepiitamii Ne AGAR 909 E415822FA).

PesyabTaTi Ta ix 00roBopeHHs

3a AaHMMH IMYHOTICTOXIMIYHOTO JOCIIIKEH-
Hi, Ha 14-y o0y emOpioreHe3y LIypiB iHIEKC IpoO-
nidepaltii eHAOTETIONUTIB MEPEACEPIHOTO MioKap/a
micist BBy ['TIIT mOCTOBIpHO HE BiAPI3HABCS BiJ
TPy KOHTpOJto (Tabul. 1). 3HaYeHHS iHIEKCY Ipo-
nidepanii ¢idpodiactiB, BigHOCHOTO 00'eMy CyanH
Ta CHOJIYYHOI TKAaHMHU TAKOX CyTTEBO HE BiJpi3HS-
JIMCH BiJ] BIAMIOBITHUX 3HAYEHb HOPMHU.

Ha 16-y moOy mpeHaTanpHOTO Hepioxy y Mio-
Kapai mepencepapr mypiB micns BumBy [TIN 3Ha-
YEeHHsI BIZIHOCHOTO 00'eMy CHOJIYYHOI TKaHWHH OyJIH
BunmMHy Ha 47,9% (p<0,05) y mpaBomy mepezncepui
(TIIT) Ta Ha 48,6% (p<0,05) — y niBomy mnepencepai
(JIIT) y nmopiBHsIHHI 31 3HaYEHHSMH TPYINH KOHTPO-
mo. 3HaueHHs iHAekcy npomidepanii ¢pidpodaactis
TaKoX OyJHM JOCTOBIpHO BUINMMH Ha 67,1% y IIII,
Ha 37,7% — y npaBomy Bywky (I1B), na 50,5% —y
JIII Ta nHa 36,8% — y niBomy Bymiky (JIB) y mopis-
HSHHI 31 3HaYCHHSAMH TpynH KOHTpoiro. Ha o3Haue-
HOMY TepMiHi B HOpPMi BiOYBajOCh MOCTYIIOBE IIO-
OIMpEHHS TEeMOKAIUIAPIB BiJ emikapaa y Miokaph
nepescepAb. Y MIypiB MEpIIOi eKCIepUMEeHTaIbHOT
IpyIU 3HaYEHHs iHAEKCY mnpodideparii eHmgoTenio-
nuTiB Oymm BummMH Ha 48,1% (p<0,05) y IIII, nHa
38,4% (p<0,05) — y IIB, Ha 57,2% (p<0,05) — y JIII
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Ta Ha 61,3% (p<0,05) — y JIB 3a 3HaueHHS rpymnH
KOHTpOJIIO0. BiiHOCHMIA 00'eM MIKpOCYIUH 301IbIIH-
BCSl y TOpIBHAHHI 3 TOIeEpenHiM TepMiHOM y 2.3

pa3H (p<0305) y HHs Y 254 pa3H (p<0305) - y HB» y
2,3 pasu (p<0,05) —y JIII Ta y 2,4 pa3u (p<0,05) —y
JIB, 1110 CYTT€BO HE BiAPI3HSIIOCH BiJj HOPMH.

Tabmums 1

Jwunaamika 3MiH iHAEKCY mpoidepamnii eHI0TeTIONUTIB CyINH TeMOMIKPOIIUPKYIIATOPHOTO PyClia MioKap/a Iie-
pelcepap IypiB KOHTPOJIBHOT Ta €KCIEPHUMEHTAIBHUX TPyl IPOTSrOM OHTOTeHe3y, %, M+m

Tepmin,

['pymu nociimKeHHs

n106a Hinanka KoHTpoih TTIT XIIT

14 T 27,3434 29.4+3.7 30,7441
B 24.943.0 23,842,9 26,3240
JIIT 25,0429 26,343,6 28,1433
JIB 27,8432 29,0433 28,5+4,5

16 T 29,543,3 43,7451 * A 42,6553 * 7
B 28,142,9 38,044,5 * A 40,144,8 * A
JIII 26,4+3,1 41,5453 * A 41,9+44,5 % A
JIB 23,842.6 38,444,8 * A 39,244,6 * A

18 T 26,9427 274437 * 42352 A
B 25,329 28,1434 * 40,6:4,4 ~
JII 27,043.9 23.943,7 * 41,9+5,1 A
JIB 23,143.6 283+4,1 * 43 35,6 ~

1 T 153422 * 18.4+2,3 * 30,454, * A
B 14,8+1,7 * 13,7422 * 27,543,5 * A
JIIT 12,3+1,4 * 14,0+1,9 * 31,3+3,8 *
JIB 16,142,0 * 14,342,6 * 29,443 4 * A

30 T 09,5413 * 12,7+1,7 13,4423 *
B 7,1£0,9 * 10,5414 10,1£1,9 *
JIIT 10,8+1,6 * 11,918 12,0+1,6 *
JIB 8,3+1,3 * 10,7+1,9 10,341,5 *

[Tpumitku: * — mocroBipHa BiIMIHHICTB Bix nonepenHboi craii (p<0,05);  — mocToBipHa BIIMIHHICTB Bit TpyNH

KoHTpOo (p<0,05).

Ha 18-y 100y npeHaTajibHOTO Mepiofy y ILypiB
MEepUIOi eKCIIePUMEHTAIIBHOI IPYIH 3’ SIBIISIIUCH Tep-
BUHHI T'€MOKAINUIIpH MiJ enikapaoM y Oa3aibHil
YacTHHI CTIHKHM TepeJlcep/ib, y ByLIKax BOHH Oyiu
BinCyTHi. BimHocHuWii 00'€eM CHOMYYHOI TKAHWHHU
nepeacepab OyB IOCTOBIpHO BUIIMM Ha 67,6% Yy
II1, Ha 48,6% — y JIII 3a 3Ha4eHHs IpyIH KOHTPO-
J10. Y TOpIBHSAHHI 3 MOMEpeTHIM TEPMiHOM 3HAUCH-
HSl HABEJICHOTO ITOKa3HWKa 30UTBIIIINCE y 2,6 paszu
(p<0,05) y III1, y 2,8 pa3m (p<0,05) — y IIB, y 2,6
pa3u (p<0,05) — y JIII Ta y 2,5 pasu (p<0,05) —y
JIB. Innexc npomideparii ¢pibpobiactiB OyB 10CTO-
BipHO BHUIIIMM Ha 66,6% y I1I1, Ha 58,9% — y I1B, Ha
44,5% — y JII, na 32,9% — y JIB y nopiBHsHHI 3
IPYNOI0 KOHTPOJI. 3HAUSHHS HaBEJECHOIO IOKa3-
Huka 3Hu3uIuchk Ha 38,3% y III1, Ha 41,2% — y JIII
Ta Ha 42,3% — y JIB y nopiBHSHHI 31 3HaUYCHHSAMHU
MOTIEPETHROTO TEpMiHYy. Y MioKapai mepeacepas
mrypiB micna BrumBy [TIIT 3HaueHHS BiZHOCHOTO
00'eMy MikpocynuH Oyid JOCTOBIPHO BWIIMMH Ha
51,3% y III1, ma 39,9% — y 1IB, na 35,0% — y JIII ta
Ha 41,7% — y JIB 3a 3HaueHHs Py KOHTPOIIIO Ta Yy
2,1 pasu y I, y 2,2 pasu — y IIB, y 2,0 pa3u — y
JIII ta y 2,4 pa3u — y JIB — 3a 3Ha4eHHs Homepen-
HBOTO TEpMiHy. [HAEKC mposideparlii eHI0TeTioIH-
TIB CyJIUH T€MOMIKPOLUPKYJISITOPHOTO pycCiia Mepe-

cepap 3HM3uMBCS Ha 37,3% (p<0,05) y IIIl Ta Ha
42,4% — y JIII (p<0,05) y nopiBHSHHI 3 TONEPEAHIM
TEpMIHOM, IIPOTE JOCTOBIPHO HE BIIPI3HSBCS BiA
HOPMH.

Ha 1-y noOy moctHaTanbHOTO Tepioay BigHOC-
HUHA 00'eM CIONY4HOI TKaHWHU MioKapaa Tepea-
cepap Oy BummuMm Ha 38,4% (p<0,05) y IIII, na
39,0% (p<0,05) — y IIB Ta Ha 41,6% (p<0,05) —y
JIIT y mopiBHAHHI 31 3HAYEHHAMHE TPYIH KOHTPOJIIO.
3naueHHs iHAeKcy npoideparii $pidpodnacTiB 3HU-
3mch Ha 56,2% (p<0,05) y II1, Ha 61,4% (p<0,05)
— y IIB, Ha 44,9% (p<0,05) — y JIII Ta Ha 64,8%
(p<0,05) — y JIB y nopiBHsIHHI 31 3Ha4YEHHSIMH I10OTIE-
peIHBOro TEpPMiHY, NPOTE JAOCTOBIPHO HE BIJpIi3HS-
JIUCh BiJI 3HaueHb HOpPMHU. Y MioKapai nepencepib
mypis, mo 3a3Hanu BBy ['TIT, iHpekc mpomide-
parii eHIoTeTionuUTIB CyIuH 3MeHImmBes Ha 51,2%
(p<0,05) — y IIB, na 41,4% (p<0,05) — y JIII Ta Ha
49,5% (p<0,05) — y JIB y nopiBHSHHI 3 HONEpEIHIM
TEPMIiHOM, TIPOTE CYTTEBO HE BiApi3HABCA BiJ HOP-
MHU. 3Ha4YeHHs BIJIHOCHOTO 00'eMy CYIHMH y CTiHII
mepefcepap IMIypiB Meprioi eKCIepUMEHTAIBHOL
IPYIU JOCTOBIPHO HE BIAPI3HIMCH B 3HAYEHb
HOMEePeHHOTO0 TEPMIHY Ta BiJl 3HAYECHBb I'PYITH KOHT-
poutto (Tabu. 2).
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Tabmuis 2

Junamika 3MiH ingexcy nposideparii GpidpobiactiB y Miokapai nepeaceps MypiB KOHTPOJIbHOT Ta eKCreprMe-

HTaJIbHUX TPYI NPOTATOM OHTOreHe3y, %, M+m

TepwmiH, . ['pynu gociiukeHHs
11062 Alnsica KOHTPOJIE [y XIIT

14 I11 12,6+2.4 14,242,1 13,8+1,6
I1B 15,142,2 17,0+1,9 16,1+2,0
JI1 9,8£1,5 11,3£1,7 12,4+1,9
JIB 10,2+1,7 12,5+1,4 11,9£1,7

16 11 22,842,6 * 38,1+4,6 * ~ 39,4+£52 %~
I1B 25,2429 * 34,743,3 * A 33,244,6 * ~
JII1 22,4425 * 33,743,7 * A 34,14£3,9 * A
JIB 26,6431 * 36,4+4,1 * » 32,943,7 * A

18 11 14,1£2,0 * 23,542,8 * A 37,6+4,4 "
I1B 15,8+1,8 * 25,142,4 * A 34,8439 "
JII1 13,7421 * 19,842,6 * » 32,4441 7
JIB 12,4+1,7 * 21,0423 * A 33,1440~

1 II1 8,9+1,3 * 10,3+1,8 * 37,6+4,8 »
I1B 7,5+1,1 * 9,741,3 * 34,839 "
JII1 83+1,3 * 10,941,5 * 32,4+3,8 "
JIB 6,1+0,9 * 7,4+0,8 * 33,1443 "

30 I11 7,6£1,0 8,1£1,3 10,7+1,6 *
I1B 5,3+0,7 6,6+0,9 7,8+1,0 *
JII1 6,9+0,9 6,3£1,0 8,3+1,1 *
JIB 4,5+0,6 5,2+0,7 5,9+0,8 *

[pumitku: * — mocTOBipHA BiAMIHHICTE Bix momepenupoi cramii (p<0,05); * — mocToBipHA BiAMIHHICTD BiJ TPyIIH

koHTpOIo (p<0,05).

[potsrom 3-30-i nid mocTHaTalbHOTrO HeEpiony
PO3BUTKY 3Ha4YeHHs iHAEKCY mpodidepanii eHpore-
JOUUTIB cyauH Ta (iOpoOIacTiB, a TAKOXK 3HAUCHHS
BIZITHOCHOT'O 00'€MY CyIUH Ta CHOJYYHOI TKaHHHU Y
MioKap/i nepeacepab TBAPHH NEPINOi eKCIepHUMeH-
TaJBHOI TPYITU JOCTOBIPHO HE BiAPI3HSUIHCH BiJ| Bij-
MOBIZIHUX 3Ha4€Hb IIONEPEJHBOT0 TEPMiHy Ti BiX
3Ha4eHb I'PYITH KOHTpOITIO (Tabu. 3, 4).

3a ymoB BBy XIII' Ha 16-y noOy mpeHaTa-
JBHOTO TEPioAy PO3BHUTKY 3HAYCHHS 1HAEKCY MPOIIi-
(heparii eHAOTETONUTIB OYyJIH JOCTOBIPHO BHIIMMH
Ha 38,7% y IIII, ma 52,5% y I1IB, Ha 49,1% —y JIII
ta Ha 37,5% — y JIB y mopiBHsAHHI 31 3HaUCHHAMHU
nonepeAHboro TepMminy Ta Ha 44,4% y IIII, Ha
42,7% — y I1B, na 58,7% — y JIII Tta Ha 64,7% —y
JIB y nopiBHsHHI 31 3HAYSHHSIMH TPYIH KOHTPOJIIO.
Ha o3naueHOMy TepMiHi BiJHOCHHWII 00'eM remoxa-
NUIIPIB Tepeacepab IIypiB APYroi eKcrepuMeHTa-
JbHOT rpym 30UbmmBes y 2,5 pasu (p<0,05) y III1, y
2,6 pasu (p<0,05) — y IIB, y 2,6 pasu (p<0,05) —y
JIT ta y 2,8 pasu (p<0,05) — y JIB y nopiBHsHHI 3
MOTIEPEeTHIM TEpPMIHOM Ta JTOCTOBIPHO HE BiJpi3HSAB-
csi Bijg Hopmu. 3a ymoB BiumBy XIII' 3HaueHHs iH-
Jekcy mpoutidepanii GpidpodnacTiB Miokapaa nepen-
cepap uiypiB 30utbmminch y 2,9 pasu (p<0,05) y
II1, y 2,1 pasu (p<0,05) — y IIB, y 2,1 pasu
(p<0,05) — y JIII ta y 2,8 pa3u (p<0,05) —y JIB y
MOPIBHSHHI 3 MOIEPEIHIM TEPMIHOM Ta OYyJIM J0CTO-
BipHO BUIMME Ha 72,8% y I1I1 Ta Ha 52,2% —y JIII
y TIOPIBHSHHI 31 3HAUCHHSAMH I'PYIH KOHTPOIIO. 3Ha-
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YEeHHsSI BIIHOCHOTO O00'€My CIOJyYHOI TKaHHHH Y
MiOKap[i mepeacepab UIypiB APyroi ekcrepuMeHTa-
npHOT rpynu Oynu Bummmu y 3,17 pasu (p<0,05) y
I, y 3,3 pasu (p<0,05) — y IIB, y 3,0 pasu
(p<0,05) — y JIIT ta y 2,9 pa3u (p<0,05) —y JIB y
TIOPIBHSHHI 31 3HAYEHHSIMH TOIEPEIHBOTO TEPMiHY
ta Ha 71,7% (p<0,05) — y I1II, na 75,5% (p<0,05) —
y IIB, na 68,1% (p<0,05) — y JIII Ta Ha 58,9%
(p<0,05) — y JIB y mopiBHSHHI 31 3HAYCHHSIMH TPYITA
KOHTPOJIIO.

VY mypiB, mio 3a3Hanu BBy XI1I', 3HaYeHHS
iHxekcy nposideparii engorenionutie Ha 18-y 100y
MpeHaTalbHOro mepioxy Oynmu BumuMmHu y 1,6 pasm
(p<0,05) y III1, y 1,6 pa3u (p<0,05) —y [IB, y 1,6
pasu (p<0,05) — y JIII ta y 1,9 pas3u (p<0,05) —y JIB
y MOPIBHSHHI 32 3HAYECHHS TPyNU KOHTpoJto. BigHo-
CHHH 00'eM TeMOKaIUISPiB TBAPUH JPYroi eKcrepu-
MEHTAJIBHOI I'pynu OyB JOCTOBIpPHO 30LIBIIMBCS y
2,3 pasu y I, y 2,2 pasu — y IIB, y 2,0 pa3u — y
JII, y 2,4 pa3u — y JIB y nopiBHSHHI 3 ONepenHiM
TepMiHOM. 3HA4YCHHs HABEJCHOTO ITOKAa3HUKa OyiH
pummmmu Ha 41,3% (p<0,05) y IIII, Ha 45,1%
(p<0,05) — y IIB Ha 38,0% (p<0,05) — y JIII Ta Ha
43,9% (p<0,05) — y JIB 3a BiamoBigHi 3Ha4YEHHS
rpynu KoHTposo. Ha o3HaueHoMy TepMiHi y MioKa-
pai nepeacepap nrypis min rutuBoM XIIIN 3HaueHHS
iHnekcy npodidepauii $hidpodnactiB Oyiu 10CTOBI-
pHO BunMH y 2,6 pasu y I1I1, y 2,2 pasu — y I[IB, y
2,4 pasu —y JIIl Tay 2,7 pa3u — y JIB 3a 3HaueHHs
HopMH. BimHocHuit 00'eM cronmy4HOi TKaHWHH 30i-
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JBIIMBCS Y MOPIBHSHHI 3 MONEPEIHIM TEPMIHOM Yy
2.4 (p<0,05) pazm y III, y 2,4 (p<0,05) pa3u — y
I1B, y 2,7(p<0,05) paszu — y JIIL, y 2,6 (p<0,05) pazu
— y JIB. 3HaueHHs HaBENEHOTO IOKAa3HUKa OyIn

JocToBipHO Buiinumu Ha 67,7% y I1I1, Ha 45,7% — y
[1B, Ha 66,6% — y JIII Ta Ha 43,1% — y JIB 3a Biamo-
BiJIHI 3HAYEHHS IPYNU KOHTPOJIIO.

Tabmuis 3

JluHamika 3MiH BiJTHOCHOTO 00'€My CyJIMH FréMOMIKPOLMPKYJIITOPHOTO pycia MioKapAa repeacepab UlypiB KOH-
TPOJILHOT Ta eKCIIEPUMEHTAIBHUX TPYII IPOTATOM OHTOTreHe3y, %, M+m

TepwmiH, . I'pynu gociimkeHHs
11062 Alnsica KOHTpOJIE TTT XIIT

14 I11 1,18+0,22 1,24+0,18 1,12+0,16
I1B 1,03+0,19 1,14+0,15 1,07+0,17
JI1 1,26+0,24 1,31£0,32 1,22+0,23
JIB 0,97+0,14 1,05+0,27 0,93+0,18

16 11 2,33+0,27 * 2,89+0,23 * ~ 2,82+0,21 *
I1B 2,18+0,30 * 2,73+0,22 * ~ 2,77+0,24 * ~
JII1 2,40+0,27 * 3,06+0,38 * » 3,194+0,25 * »
JIB 1,65+0,31 * 2,55+0,29 * 2,63+0,27 * ~

18 11 4,50+0,56 * 6,08+0,71 * ~ 6,36+0,68 * "
I1B 4,26+0,58 * 5,96+0,61 * » 6,18+0,74 * "
JII1 4,57+0,49 * 6,17+0,73 * 6,314+0,69 *
JIB 4,31+0,53 * 6,11+0,79 * » 6,20+0,73 *

1 II1 5,72+0,63 6,21+0,92 7,38+0,80 »
I1B 5,16+0,74 6,31+0,88 6,73+0,68 »
JI1 5,89+0,55 6,26+0,94 6,96+0,72 »
JIB 5,20+0,70 6,14+0,87 6,72+0,75

3 I11 6,19+0,88 6,63+0,79 7,58+0,83 »
I1B 5,51+0,73 6,30+0,74 6,75+0,71 »
JI1 6,33+0,77 6,58+0,86 7,28+0,70 »
JIB 5,64+0,61 6,32+0,76 6,97+0,72 »

14 I11 7,30+1,12 7,89+0,95 7,63+0,97
I1B 5,98+0,79 6,78+0,82 6,84+0,83
JITT 7,75+0,96 8,05+1,04 8,14+0,92
JIB 6,06+1,07 6,68+0,97 6,56+0,95

30 11 7,36+1,31 8,13£1,12 8,22+1,27
I1B 6,17+0,95 6,94+1,03 6,98+1,11
JII1 8,06+1,20 8,31+0,98 8,56+1,14
JIB 6,11+0,82 6,72+0,92 6,7340,86

[Mpumitku: * — mocToBipHa BiAMIHHICTE Bin nonepenanboi crazii (p<0,05);  — nocToBipHa BiAMIHHICTB BiJ] TPyNx

KoHTpouto (p<0,05).

Y HOBOHapOKEHUX IIypiB B HOPMI CYJUHHU
criocTepirajiuch y OasajbHIH YacTHHI Iepencepiab
mix enikapaoM Ta Oynu BiACYTHI y Bymikax. I'pami-
€HT MOLIMPEHHS CYIWH MaB JOP30BEHTPAIBHUII Ta
KpaHiOKayJaIbHUA HampsMOK. Y MioKapni mepen-
cepap mypiB micis BrumuBy XI1I iHmeke mpomidepa-
il eHJoTe iouTiB OyB AOCTOBIpHO BULIMM y 1,9
pasu y III1, y 1,9 pasu — y [IB, y 2,5 pazu — y JIIT Ta
y 1,8 pa3u — y JIB y nopiBHsIHHI 3 HOPMOIO. 3HAUCH-
Hs BITHOCHOTO 00'€éM TeMOKAIIsIpiB TBapuH JIpYyroi
eKCIIePUMEHTAIILHOT I'PYIH JIOCTOBIPHO HE BIAPI3HSI-
JMCh 3Ha4YEeHb IOIEPEIHBOTO TEPMiHY Ta B IPyNH
koHTtpoimo. [licna BBy XIII' iHgeke mpouidepa-
il ¢pibpobiactiB OyB mocToBipHO BUIIMM Y 4,2 pazu
yIIL, y4,6 pasu—yIIB,y39 pasu—yJillltay 5,4
pasu — y JIB y mopiBHSAHHI 3 HOpMOK. 3HAYCHHSA

BIZIHOCHOTO 00'€My CIONYYHOI TKAaHUHU TaKOX OyJIU
pummmu Ha 38,4% (p<0,05) y IIII, wa 39,0%
(p<0,05) — y IIB Ta Ha 41,5% (p<0,05) — y JIII 3a
BiJINIOBiTHI 3HAYCHHS TPYIIH KOHTPOIIO.

Ha 3-y 100y moctHaTaipHOTO TIepiory pO3BUT-
Ky y MioKapai mepeacepns MIypiB, IO 3a3HAIH
BruuBy XIII', BimHOCHHMI 00'€M CyIHMH IOCTOBIPHO
HE BIIPI3HSABCS Bij MONEPEAHBOrO TEPMIHY Ta Bij
HOpPMHU. 3Ha4eHHs BiJHOCHOrO 00'eMy CIOJY4YHOI
TKaHMHU OyJn JOCTOBipHO BummMMH Ha 37,5%
(p<0,05) — y TIB Ta =Ha 46,0% (p<0,05) — y JIB 3a
BiJINIOBiTHI 3HAYCHHS TPYIH KOHTPOJIIO.

VY TBapuH JpYyroi eKCHepUMEHTAJBbHOI TPyIH
Ha 14-y noOy MOCTHATANbHOTO MeEpiogy pPO3BUTKY
3HAYCHHS BITHOCHOTO 00'€éMy CIOIYYHOI TKaHUHH y
MioKapai mepexacepas Oymu Bummmu Ha 45,2%
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(p<0,05) y MII, ma 53,8% (p<0,05) — y IIB, Ha
49,2% (p<0,05) — y JIII ta Ha 51,9% (p<0,05) —y
JIB 3a 3HauYeHHS IPyNy KOHTPOJIIO, TOJI SIK 3HAUCHHS

BIJJTHOCHOTO 00'€eMy CY/MH CYTTEBO HE BiJpIi3HSIIUCH
BiJl HOpMH.

Tabuuis 4

JuHaMika 3MiH BiTHOCHOTO 00'€My CIIOYYHOI TKAHUHH MioKapaa Mmepeacepsb IIypiB KOHTPOIBHOI Ta eKCIIePH-
MEHTAJIBHUX IPYI MPOTATOM OHTOTeHe3y, %, M+m

Tepmin, . ['pymu nociimKeHHs
n106a Hinanka KoHTpoih TTIT XIIT
14 TI1 1,394+0,24 1,27+0,18 1,32+0,20
IIB 1,14+0,16 1,07+0,23 1,19+0,15
JI1 1,50+0,27 1,36+0,24 1,43+0,19
JIB 1,2940,22 1,19+£0,28 1,26+0,27
16 I11 2,44+0,30 * 3,61+0,32 * ~ 4,19+£0,47 * ~
I1B 2,20+0,27 * 2,69+0,30 * 3,86+0,42 * »
JITT 2,5140,34 * 3735042 %A 4224049 * A
JIB 2,31+0,35 * 2,85+0,37 * 3,67+0,38 * »
18 11 5,63+0,68 * 9,44+1,26 * » 10,17+1,45 * A~
1B 5,21+0,59 * 7,59+0,82 *» 9,41£1,24 * ~
JIT 5,82+0,74 * 9,70£1,35 *» 11,33+1,62 *»
JIB 4,87+0,60 * 6,97+0,80 * » 9,68+1,55 * »
1 TI1 7,19+1,02 9,95+1,38 ~ 10,74+1,77 ~
I1B 6,28+0,78 8,73+1,06 » 10,07+1,63 ~
JIIT 7,36+0,95 10,42+1,61 ~ 11,43+1,49 ~
JIB 6,55+0,88 8,66+1,05 " 10,12+1,52 ~
3 TI1 8,32+1,17 10,14+1,63 11,24+1,43 ~
I1B 7,53+1,22 9,58+1,57 10,35+1,48 ~
JITI 8,64+1,34 10,14+1,71 11,59+1,52 A
JIB 7,75+1,03 8,94+1,33 11,32+1,67 ~
14 T 8,69+1,27 10,24+0,98 12,62+1,22 A
I1B 7,70+0,95 9,51+1,66 11,85+1,54 ~
JIT 8,91+0,92 10,22+1,47 13,30+1,75~
JIB 8,06+1,06 9,56+1,19 12,24+1,39 ~
30 TI1 9,37+1,32 10,47+1,04 14,63+1,25 ~
1B 8,17+1,16 9,41+1,13 14,26+1,47 ~
JITT 9,63+1,29 10,49+1,28 13,97+1,51 ~
JIB 8,03+1,04 10,14+1,06 12,85+1,38 ~

[pumitku: * — goCcTOBiIpHA BIIMIHHICTB Bia nonepenHboi craii (p<0,05); A — mocToBipHa BiAMIHHICTb BiJ Tpynu

koHTporo (p<0,05).

Ha 30-y no0y nocTHaTaipHOIO Nepioay iHAeKC
npostidepartii eHIOTESTIONUTIB CYAUH T€MOMIKPOIIH-
PKYJISITOPHOTO pyciia y MiOKap/i nepeacepb Iypis
micnst BrumBy XIII 3HM3MBCs y 2,3 pasu (p<0,05) y
I, y 2,7 pasu (p<0,05) — y IIB, y 2,6 pasum
(p<0,05) — y JIII ta y 22,6 pasu (p<0,05) —y JIB y
MOPIBHSAHHI 3 MONEPeNHIM TepMiHOM. 3HAYCHHS Bij-
HOCHOTO 00'eMy CHONYYHOI TKaHUHH y MiOKapmi
nepeJcepb UypiB, 1o 3a3Haiu BBy XIII, Oynu
JIocToBipHO BHIMH Ha 56,1% y III1, Ha 74,5% —y
I1B, na 45,1% — y JIIT Ta Ha 48,9% — y JIB 3a 3Ha-
YeHHs TPyNu KOHTPOJO. IHAeKke mpodidepariii ¢iod-
poOJIaCTIB TBapUH JIPYroi eKCIepUMEHTAIBHOI Ipy-
i 3HM3UBCS ¥ 3,5 pasu (p<0,05) y I1I1, y 4,5 pasu
(p<0,05) — y I1B, y 3,9 pazu (p<0,05) —y JIII ta y
5,6 pasu (p<0,05) — y JIB y nopiBHsIHHI 3 monepen-
HIM TepMiHOM.

3a maHUMU YIBTPACTPYKTYPHOTO JOCIIIKEHHS,
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Ha 14-y 100y HOPMaJILHOTO TPEHATAJIBHOTO PO3BUT-
Ky MioQiOpwisipauii anapar Kmu nepencepap OyB
MIPEACTaBICHUI 3rPYNOBAaHUMH MiodilaMeHTaMHu,
0 MicLsIMH OYJH CKpiIuIeH] Z-TiabusMu. 3HaYeHHS
BIJTHOCHOTO 00'eMy Ta cTyreHs opieHTauii mMiodiod-
PHII TIEpIIOi eKCIIePHIMEHTAIBHOI TPYITH JTOCTOBIPHO
HE BiPI3HAINCH BiJ BiAMOBIIHUX 3HAYEHb KOHTPO-
JTBHOI TpyIu. MITOXOHApIi Malld TPOCBITICHUN Ma-
TPUKC Ta TyOyso-IaMeNsipHy CTPyKTypy kpuct. Ha-
tomicts y Kmi TBapun, mo 3a3namm BrumBy ['TIT,
CIIOCTEPIrajJHuCh SIBHIIA YIIKO/PKEHHS OpraHei: Ha-
OpsIK MITOXOHJIpIH, parMeHTaliss KpUCT. 3HAUCHHS
KUTBKICHOI IIJIBHOCTI Ta BIHOCHOTO 00’€My MiTO-
XOHJIpili TBapWH NEpIIOi eKCIIEPUMEHTAIBHOI TPYIH
OyJIM HIDKYMMH, IIPOTE JOCTOBIPHO HE BiAPI3HSIIMCH
BiJl BIAMOBIMHUX 3HA4YeHb HOpMHU. B 000X rpymax
HaBeJICHI TMOKAa3HWKH CYTTEBO HE BIIPI3HAINCH 3a
3HAYCHHSIMH Y PI3HUX TUITHKAX Iepeacepab.
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Ha 16-y no0y npeHaTajgbHOTO Mepioy po3BHUT-
Ky y Kmir emOpioHis, 1o 3a3nanu Bruusy ['TIT, 3Be-
prano Ha cebe yBary TMOPYIICHHS MOB3I0BXKHBOI
opieHTauii MioiTaMeHTIB, 110 CTBOPIOBAIO KapTH-
HY PO3BOJIOKHEHOCTI. 3Ha4YeHHs BiJIHOCHOTO 00'eMy

%
30

Mio(iOpuIT epIoi eKCrepUMEHTAIBHOT rpyH OyJu
JocToBipHO HwxunMu Ha 37,5% y II1, na 38,3 —y
I1B, na 44,4% — y JII1 Ta Ha 39,5% — y JIB 3a Biamno-
BiJIHI 3HAYCHHS MOTIEPEIHBOrO TepMiHy (puc. 1).

25

A

20

M. Koxtpons

14 16 18 1

[MpeHaTansHWA PO3BUTOK

an. rmr
E[1B. KoHtpons
ane. rmr

3 14 30  Tepwmiu (ooba)

[MocTHATANBHUA PO3BUTOK

EJM. KoHTpoens

14 16 18 1

[MpeHaTansLHWA PO3BUTOK

3 14 30

= e
EJIB. KoHTponk
one.rmr

Tepmin (noba)

[MocTHATaNBLHWA PO3BUTOK

Puc. 1. lnHamika 3miH BigHOCcHOro 06’emy miodibpun Kmu npasoro (A) Ta nisoro (B) nepeacepap LypiB nepLuoi ekcne-
pVYMEHTarnbHOI Ta KOHTPOBHOT FPyN NPOTArOM OHTOreHe3y. * — 4OCTOBIpPHA BiAMIHHICTb Bif nonepeaHboi ctagii (p < 0,05); A —

[OCTOBIpHA BiAMIHHICTb Big rpynu koHTponto (p < 0,05).

Ha 18-y no0y npeHaTaibHOTO Mepioy po3BHUT-
Ky MiodiOpumspruii amapar Kmip TBapuH mepmioi
eKCIIepUMEHTAJIBHOI IPYNH Yy NpPaBHX AUITHKAX IIe-
pexacepns HE BIAPI3HABCS 32 YIBTPACTPYKTYPOIO Bif
rpynu KOHTpON0. MiodiOpuiin Manu 4iTKy OpieH-
Talli}0 B3/IOBXK JIOBroi Bici KJITHH Ta OyJK OopraHizo-
BaHi y capkomepu. OcraHHiii OyB oOMexeHU# 1BO-
Ma Z-AUCKaMH, A0 SKUX OyJiM NPHKPIIJIEHI TOHKI
aKTHHOBI (D1IAMEHTH, MIXK SIKUMU OYyJIM PO3TaIIOBaHi
TOBCTI Mio3nHOBI (imamentu. Ha npomy TepmiHi y
OyIoBi capkoMepa MOXHa OyJIO YiTKO MPOCTEKHUTH
MOMEePEeYHy CMYTacTiCTh, fKa Oyna MpeACTaBlIicHA
MOTIepeMiHHUM depryBaHHsM [- Ta A-muckiB. B
LIEHTpi OCTaHHIX Bi3yamizyBanack H-30Ha, mpore M-
ninist 6yna BimcytHsa. Y Kwmig JIIT emOpioHiB mrypiB
micns BBy ['TIIN BizyanbHO crocTepiraiuch 3MiHA
oprasizaiiii MioQiOpHIIPHOTO amapara: BUTOHYCHHS

Mio(iOpus1 Ta MOpyIIeHHs iX opieHTauii. 3HaYeHHA
BitHOCHOTO 00'eMy MiodiOpwi y BCiX AiTSHKAX Tie-
pexncepns TepIioi eKCIepUMEHTanbHOI Tpymu 30i-
NBIIMIACH Y TIOPIBHSAHHI 3 TOMEPEeTHIM TEpMiHOM,
MPOTE JOCTOBIPHO HE BIAPI3HIMCH BiJ 3HAYCHD
IPYIH KOHTPOJIIO.

Ha 18-y 100y npeHaTaibpHOrO nepioy pOo3BHT-
Ky MiToxoHpii y KMIl 1IypiB KOHTPOJIBHOI Tpynu
MaJii OLTBLI MOIIMPEHY JIOKATI3aIlii0 Y TOPIBHIHHI 3
TIOTIEpe/IHIM TEPMIHOM Ta PO3TALIOBYBAIUCH OLIA
sIpa, T MeMOpaHO Ta TMOMDK Miodidpmwt. Y nu-
TOIIa3Mi mepencepaHux Kwil TBapuH mepuioi ekc-
MIEPUMEHTATIBFHOI TPYIH CIIOCTEepirajach BeJHWKa Ki-
JBKICTh MITOXOHAPII, SIKI MaJdh 3HAYHO MEHIII PO3-
MipH y mopiBHAHHI 3 HOpMoto. [licis BrumBy T'TIT
3HAYeHHs KUIbKICHOI MIijibHOCTI MiToXoHIpid y TI1
Oynu nocroBipHOo BuiimMmu Ha 43,4%, TOAi SIK 3Ha-
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YEHHSI BIIHOCHOTO 00’€My MITOXOHJpili — HaBMaKH,
noctoBipHo Hikuumu Ha 40,0% y mopiBHAHHI 3i
3HAYEHHSAMHU IPYNH KOHTPOIIIO.

KMI[ y mpaBux OiisHKax nepeacepib HOBOHA-
POJUKEHHX HIYPIiB 3a YIBTPACTPYKTYPHOIO OpraHiza-
niero MiodiOpui He BipizHsMCh Bl Kmir Hopmu: y
OynoBi capkomepa mocepenuni H-30Hu Oyna momit-
Ha M-minig. Y KM npaBux IissHOK mepencepiab

0.8

utypiB micist BBy ['TIT crioctepiranocs XxaoTHuHe
poarairyBaHHsl MioiOpui. 3HAUEHHS CTYIIEHS Opie-
Hrauii mMiodiopun y JIII Oynu Hwxuumu Ha 41,6%
(p<0,05) 3a 3HaueHHsS rpyHH KOHTPOJIO (puc. 2).
BigHocHuit 00'em miodiOpun y BCix ALISHKaxX Ie-
peacepis mypiB MepHioi eKCIepUMEHTATBHOI TPYITH
JIOCTOBIPHO HE BiJIPi3HSBCS BiJ MONEPEIHBOTO TEp-
MiHYy Ta Bil HOpMH.

A
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Pwuc. 2. InHamika 3miH cTyneHst opieHTauii miodpibpun Kmu npasoro (A) Ta nisoro (B) nepeacepap LypiB nepLuoi ekcne-
pVYMEHTanbHOI Ta KOHTPOIBHOT FPYN NPOTArOM OHTOreHe3y. * — 4OCTOBIpPHA BiAMIHHICTb Bif nonepeaHboi ctagii (p < 0,05); A —

[OCTOBIpHa BiAMIHHICTb Bif, rpynu koHTponto (p < 0,05).

VY nepencepaaux Kmil HOBOHapOKEHHX IIy-
piB mepiioi eKCIepuMEeHTAlIbHOT TPyNu 3HA4YEHHS
KIJIBKICHOI IIUIBHOCTI MITOXOHAPIH OyJM BUIIUMHU
Ha 42,6% (p<0,05) y IIIl y nopiBHsIHHI 3i 3Ha4eH-
HSIMH TPyNd KOHTPOJIO. 3HAUYCHHSI BiTHOCHOTO
00’eMy y BCIX IUISHKax Mepeacepab JOCTOBIPHO HE
BIJIPI3HSUIMCH BiJ 3HAY€Hb IONEPEIHHOTO TEPMIHY
Ta BiJ 3Ha4YeHb KOHTPOJBHOI TPpymu. Y LUTOIIa3Mi
Kwmr mrypiB 060x Tpym cmocrepiraimuchk ayTrodaro-
COMH.

Ha 3-y 100y moctHaTagpHOTO TEpioy pO3BUT-
Ky micist BrumBy ['TIT' KM npaBux IUIsHOK mepes-
cepAb 3a CTyIneHeM opieHTalil MioghiOpui 10cToBip-
HO He BIIpI3HSUIKCH B HOpMH, Toni sk y JIIT 3Ha-
YCHHS HABEJCHOTO MOKA3HUKA OyJiM HIKYAMH Ha
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41,8% (p<0,05) 3a 3HaUeHHS TPYNMH KOHTPOIIO. Y
BCIX MUISHKAX IMepeacepib TBApUH IEPIIOl eKCIie-
PUMEHTANIBHOI TPYNU 3HAYEHHS BIJHOCHOTO 00'eMy
Mio(iOpui1 1IypiB nepiioi eKCrepuMeHTAIBHOT Ipy-
Y 3pOCIIM Y TIOPIBHSAHHI 3 MONEPEAHIM TEPMiHOM,
MPOTE JOCTOBIPHO HE BIIPI3HIUCH BiJ 3HAYCHD
IPYIH KOHTPOIIIO.

Ha 14-y no6y nmoctHataisHOT0 1nepiomy po3BH-
TKy y nepeicepiHux Kwi TBapuH, II0 3a3HaIH
By ['TIT, 3HaUeHHs cTyneHs opieHTamii Miogio-
PN y TIOPiBHAHHI 31 3HAYSHHSAMH HOPMH OyJIH HIDK-
yumu Ha 40,0% (p<0,05) y JIIT ta mocTtoBipHO HE
Bigpizusutuch y I ta y IIB. V Bcix apinsHkax me-
pelncep/b 3Ha4YeHHs BiJHOCHOro 00'eMy Mio(iOpua
LIypiB MepIIoi eKCIIepUMEHTAIbHOI IPyNu JOCTOBI-
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PHO 301IBLUIMIINCH Y TIOPIBHSIHHI 3 HONEPEIHIM Tep-
MIHOM, MPOTE CYTTEBO HE BIAPI3HSIMCH BiJl 3HAYCHB
rpynu koHtposito. Ha 14-y noOy mocTHaTaibHOTO
nepioay po3sutky micis BrumBy ['TIIN y nepeacepa-
HUX KMl mrypiB BiiHOCHHH 00’€M MITOXOHJpIH J10-
CTOBIpPHO 30UIBIIMBCSA y MOPIBHSHHI 3 TOIEpEIHIM
TEpPMiHOM. 3HAYCHHs KUTBKICHOI HIITEHOCTI MITOXO-
HZPil TBapHH IEPLIO] eKCIIEPUMEHTAIBHOI TPYIH HE
BIIPI3HAIUCH Bil 3HAYEHB MONEPEAHBOTO TEPMIHY
Ta BiJl 3Ha4eHb KOHTPOJILHOT TPYIIH.

Ha 30-y 100y mocTHaTaiIpHOTO TEpioxy pO3BH-
tky Kwmn JIIT mrypiB mepiioi ekcriepuMeHTaIbHOT
IpyNU 3HAYEHHsI CTYIeHs opieHTauii MiogiOpun
Oynu Hwxuumu Ha 37,5% (p<0,05) y JIII 3a 3HaueH-
HS TPYIH KOHTPOJIIO. 3HAYCHHS BiJIHOCHOTO 00'eMy
Mmio¢iopun y KMi Bcix QiIsHKax nepeacepab TBa-
PHH IEpIIoi eKCIIEpUMEHTAIBHOI I'PYIH JOCTOBIPHO
HE BIIPI3HUINCH BiJl 3HAUCHb MONEPEIHBOTO TEPMi-

%

25

Hy Ta Bl 3HaYCHb IPYIH KOHTPOJIO. 3HAYCHHS Ki-
JIBKICHOI IMIJIBHOCTI MITOXOHAPIA TBapWH MEPIIOl
€KCIIEPUMEHTAIILHOT Ta KOHTPOJIBHOI I'PYI JO0CTOBI-
PHO 3HM3WJIMChH Y TIOPIBHSIHHI 31 3HaYEHHSMH II0TIe-
PEeIHBOTO TEPMIHY.

Mio¢iOpuisipauii anapaT nepeacepaHnx Kmig
eMOPpIOHIB LIypiB, 10 PO3BUBAINCH 32 YMOB BILUIUBY
XIIT', Ha 14-y noOy mpeHaTalbHOTO Nepioay po3BU-
TKy OyB NpeNCTaBICHUN 3rpyIMOBaHUMH Mioditame-
HTaMH, M0 MICISIMH OyIIN CKPIiIUIeH] Z-TibIsIMHA Ta
SIBILLIH 0000 MpuMiTHBHI MioiOpumn. OcTaHHI He
MaJIi 9iTKOT Opi€HTAIl] Ha MMO3I0BKHIX Ta MOMEpey-
HUX 3pi3ax KIITHH. 3HAYSHHS BIJTHOCHOTO 00'eMy Ta
cryneHs: opieHranii miodidpun y Kmi emOpioniB
LIypIBAPYrol eKCIepUMEHTaJIbHOI IPyNu JO0CTOBIp-
HO HE BIJIPI3HSUIMCH BiJ BIANOBIIHUX 3HAYECHb TPYIH
KOHTPOJIIO.

A

20

15

10

[MpeHaTankHUA PO3BUTOK
%o

30

B KoHTponk
|, Xnr
BET1B. KoHTponks
olB. Xnr

14 30 Tepmin (noba)

[MocTHaTanLHWA PO3BUTOK

25

20

BN Kontpons

15

10

| rmr

BJ1B. KouTpone

16

[MpeHaTansHWA po3BUTOK

ane. Xnr

30 Tepwmin (goba)

MMocTHaTANEHWA PO3BUTOK

Puc. 3. nHamika 3miH BigHocHoro 06’emy miogibpun KMy npasoro (A) Ta nisoro (B) nepeacepap LypiB Apyroi ekcnepu-
MEHTarnbHOI Ta KOHTPOMbLHOI FPYN NPOTArOM OHTOreHe3y. * — 4OCTOBIPHA BiAMIHHICTb Big nonepegHboi ctagii (p < 0,05); A — goc-

TOBipHa BiAMIHHICTb Big, rpynu koHTponto (p < 0,05).

Ha 16-y no6y npeHaTaigbHOTO Mepioy pO3BHUT-
Ky y nuToruiasmi nepeacepaaux Kmir emOpioHis, 1o
3a3Haim BBy XIIIT, crocrepirasiock po3BOJIOK-
HeHHS MiodiOpun. 3HaveHHS BiTHOCHOTO 00'eMy
OCTaHHIX y TBapHH JIPyroi eKCIepUMEHTAIBHOI TPy-
mu Oynu A0CTOBIpHO HIbKYMMH Ha 35,7% y III1, Ha

36,0% — y IIB, Ha 35,5% — y JIII Ta Ha 36,8% —y
JIB 3a BiAmoBimHI 3HA4YEHHS TI'PYIH KOHTPOIIO Ta
JIOCTOBIPHO HE BiAPI3HSUIMCH BiJl 3HAYCHB IMOIEPEI-
HBOTO TepMiHy. MiToXoHIpii Oyiw OLIBIN BIOPSAN-
KOBaHO OpPTaHi30BaHi: KPUCTH Ha0yBaIH JaMeJIpHOL
¢opMHu, MaTpUKC cTaBaB OUTBIOI  EJIEKTPOHHO-
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mwigpHuM. Hatomicts y KMip miypiB mij BIUIMBOM
XIII" mporpecyBanu siBULIA YIIKOJDKEHHSI OpPraHen:
Ha psily 3 HAOPSKOM MITOXOHJPIN Ta pyHHYBaHHIM
KPHUCT CIOCTEpIrajJuch NUISHKH NPOCBITICHHS MaT-
pukcy. bins 3pyiiHOBaHHX MITOXOH/PpIii criocrepira-

0.8

ek ayrodarocoMu. 3HaYeHHsS BIHOCHOTO 00’€My
Ta KiUJIbKICHOI LIUIHOCTI MITOXOHIPI TBapuH ApY-
roi eKCIePUMEHTAIbHOI IPYyIHN JOCTOBIPHO HE BiApi-
3HSUIMCH BiJl 3HA4€Hb NONEPETHHOTO TEPMIHY Ta Bij
3HAYCHb IPYIH KOHTPOITO.

A

mlMn. Koxtpons
BN, Xmr
BMB. KonTtpons
afB. Xnr

Tepmin (noba)

[MpeHaTaneHWi po3BUTOK  [loCTHATANBHWIA DO3BUTOK

b

14 16 18 1

[peHaTansHUi pO3BUTOK

B[1. KoHTpone
B . X
EJIB. KoHTpons
ane. Xnr

Tepmin (noba)

[MocTHATANBHWIA DO3BUTOK

Pwuc. 4. OnHamika 3miH cTyneHst opieHTauii miocpibpun Kmu npasoro (A) Ta nisoro (B) nepeacepap LiypiB opyroi ekcnepu-
MeHTanbHOI Ta KOHTPOIBLHOI FPYN NPOTArOoM OHTOreHe3y. * — 4OCTOBIpHa BiAMIHHICTb Bif nonepeaHboi ctagii (p < 0,05); » — goc-

TOBipHa BiAMIHHICTb Big, rpynu koHTponto (p < 0,05).

Ha 18-y no0y npeHaTaiabHOTO Iepioy po3BHUT-
Ky y nepencepaHux Kwmip mypiB 3a yMOB BIUIMBY
XIII" criocrepiranock po3BOJIOKHEHHS MiodiOpwi, a
MOIEKYIN — IUISHKA TIepecKOpodeHHs MiodiOpwmiI.
BinnocHuit 06'eM mio¢iOpwi mypiB Opyroi ekcre-
puMmeHTanbHOI Tpynu Oy HikunM Ha 50,0%
(p<0,05) y IIII, Ha 45,1% (p<0,05) — y IIB, Ha
43,5% — y JIII ta na 37,5% (p<0,05) — y JIB y nopi-
BHSIHHI 3 HOPMOIO, IIPOTE JOCTOBIPHO HE BIAPI3HABCS
BiJl IOIIEPEIHHOTO TEPMiHY. 3HAUEHHS CTYyIEHs Opi-
eHrauii MiogiOpun Takox Oy TOCTOBIPHO HHXK-
yumu Ha 37,8% y IIII, na 44,4% — y JIII ta Ha
41,2% — y JIB 3a 3HaueHHsS Tpynu KOHTposo. 18-a
n00a TpeHaTaIbHOTO IIEpiofy PO3BUTKY B HOPMI
XapaKTepu3yBallach HAHOUTBII 3HAYHUMH MOP(OIIO-
riYHUME 11epe0y10BaMi MITOXOH/IPIaFHOTO amapa-
Ta mepeacepaHuX Kmi: MiToXoHIpii BUPI3HIIHCE 3a
po3mipamu, GOpMOI0, HIITBHICTIO MATPHKCA Ta BHY-
TPIMIHBOKIITHHHOIO  JIOKaJi3amiero.  BigHOCHHIA
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00’eM Ta KUTbKICHA IIUTBHICTH MITOXOHAPIN B HOpMi
JIOCTOBIPHO 301JBIIMINCH Yy TIpaBHX IUISHKAx Iie-
pencepsb y TOpIBHSHHI 3 IONEPEIHIM TepMiHOM. Y
nepeacepaHux Kmi TBapuH Apyroi ekcriepuMeHTa-
JIBHOI TPYNH MU CIIOCTEpIrav HOAAJIbIIe IPorpecy-
BaHHS YIITKOKCHHS MITOXOHAPIAIEHOTO amapara. Y
LUTOIIa3Mi CIOCTEpirajach 3HayHa KiJIbKICTh ay-
tToharocoM. Y HUTOILIA3MI TBAPHH JIPYroi eKCIiepu-
MEHTAJILHOI TPyNU KUIbKICHA HI[UIBHICT MITOXOH[-
piit Oyna gocroBipHo HIkYOI Ha 36,1% y I1I1 Ta Ha
35,7% — y TIB y nopiBHSIHHI 3 HOPMOIO. 3HAYCHHS
BIJTHOCHOTO 00’€My MITOXOHJpIH TaKOX IOCTyIa-
JIMCh 3HAYCHHSM TPYIH KOHTPOJIIO y TPaBUX IiISH-
kax nepencepas Ha 40,0% (p<0,05). 3HaueHHs Ha-
BEJICHUX ITOKA3HUKIB JOCTOBIPHO HE Bipi3HSINCH
BiJl IONIEPEAHBOTO TEPMIHY.

Y HOBOHapOHKEHUX IIypiB micis BumBy XIITT
y OyI0Bi MiogiOpHUIIIPHOTO anapara CrocTepiraiuch
JIUISTHKH PO3BOJIOKHEHHS!, M-JTiHisl, 1110 B HOPMI Bi3y-
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anizyBaiace y cepenuni H-3oHu capkomepa, Oysia
BincyTHs. [lomekyan crocrepiranuchk AUISHKA (pa-
IMEHTaIli Mio(iTaMeHTIB, 10 MOBHICTIO BTpadayin
MiXk cO00I0 3B'5130K. 3HAUCHHS BiIHOCHOTO 00'eMy
Mio¢iOpua Ipyroi eKCrepuMeHTAIBLHOT IpynH Oyiu
HwkunM Ha 45,9% (p<0,05) y III, na 48,5%
(p<0,05) — y 1IB, nHa 42,9% — y JIII Ta #a 39,0%
(p<0,05) — y JIB 3a 3HaueHHS TpyNH KOHTPOJIO.
Kwr mrypiB micns BromBy XIITT moctymamucs K y
HOpPMIi 3a CTyIIEeHEM Opi€HTAaIli1 MiogiOpuIL.

Ha 3-10 mo0Oy mocTHaTanpHOTO TMEPioay PO3BH-
TKy y nepeacepanux Kwmir nrypis micns BruiuBy XTI
HOJEKYAN CIIOCTEPIrajuCh IUITHKA PO3BOJIOKHEHHS
Mio¢iOpui. 3HaueHHs BIIHOCHOTO 00'eMy Ta CTyIle-
Hs opieHTauii MioiOpua y BCiX AUISIHKaxX Iepei-
cepb TBapUH JPYroi €KCHEepPUMEHTalIbHOI IPyNH
OyJH TOCTOBIPHO HIDKYMMHU 32 BiJIOBITHI 3HAYCHHS
Tpyny KOHTpOMo. BinmHocHui 00’€M MiTOXOHApIH
OyB nocroipHo HxuuM Ha 50,0% y II1, Ha 48,0%
—y IIB, na 46,4% — y JIII Ta Ha 46,0% —y JIB y
TOPIBHSAHHI 3 HOPMOIO. 3HAYCHHS KUTbKICHOI IIUTh-
HOCTI MITOXOHIpIX Takox Oymm Hx4uuM Ha 48,8%
(p<0,05) y III, Ha 49,5% (p<0,05) — y IIB, Ha
43,5% (p<0,05) — y JIIT Ta Ha 41,5% (p<0,05) 3a
BiJIOBiZHI 3HAYECHHS TPYITH KOHTPOITIO.

Micns BrumBy XI1II' Ha 14-y 100y noctHarab-
HOT'O Mepiojly PO3BUTKY 3HAYEHHsS BIJIHOCHOTO 00'e-
My Ta cryneHs opieHrauii Miodiopun y JIII Oynn
HIDKYMMH 3a 3HAUEHHs TPynu KOHTpoiro Ha 36,9%
(p<0,05) ta Ha 41,6% (p<0,05) BimmomimHo. IHImi
JUITHKY TIepesicepib JOCTOBIPHO HE BiJpi3HSUIUCH
Bil HOPMH 3a O3HAYEHHWMH ITOKa3HWKaMHu. BimHoc-
HUM 00’€éM Ta KUIbKiCHA IMUTBHICTH MIiTOXOHIPIN
JIOCTOBIPHO 30UIBIIMINCE y TOPIBHSIHHI 3 HIONepe-
HIM TEepMiHOM. 3HAuYCHHS HABEICHUX ITOKA3HHUKIB
TBApUH JPYroi eKCIEPUMEHTAIBHOI Ta KOHTPOJIbHOL
IPyH JIOCTOBIPHO HE PO3PI3HSUINCH.

Ha 30-y 100y mocTHaTaapHOTO MEepiogy pO3BH-
TKy y Kwmig JIIT TBapuH apyroi excriepuMeHTalIbHOL
TpyIH 3HAYCHHS BIIHOCHOrO 00'eMy MiodiOpwmn 3a-
JUIIAIUCH TOCTOBIpHO HIKYMMU Ha 35,3%, a 3Ha-
YeHHs CTyneHs opieHTauii miodidpmi — Ha 37,5% y
MOPIBHSAHHA 3 BIAMOBIAHUMH 3HAYeHHSMH TPYIH
KOHTpOJOo. [HIII MiNSHKH Tepeacepnb CYTTEBO HE
BiJIPI3HSJINCH 32 HAaBEACHUMH ITOKA3HUKAMH BiI HO-
pmu.

BucHoBknu

1. His roctpoi rinokcii Ha 13-# 1001 emOpiore-
He3y LIypiB NPU3BOJUTH JI0 CTUMYIIILIT Ipostiepa-
TUBHOT aKTUBHOCTI (hiOpoOIacTiB i €HIOTETIOMTIB.
Ha 18-ty mo0y emOpioreHedy HaWOiIbII aKTHBHE
MiZBUINCHHS iXHBOTO iHJEKCY mpoideparii BinOy-

BAEThCA y CKIIaJl IPAaBOro Mepencepas, o CIpHYH-
Hsi€ 301IbIICHHS BIZIHOCHOTO 00'€eMY CIOJIYYHOI TKa-
HUHH 1 CYAMH TI'eMOMIKPOIMPKYJIATOPHOIO pyciia
Miokapaa. Y HOBOHAPO/DKEHUX IIYPIB BiJHOCHHIA
00'eM croy4yHol TKaHMHM MioOKapAa mepencepib
JIOCTOBIPHO TEpEBHUIIlye KOHTPOJIbHUI piBeHb. [Ipo-
TSITOM IIEPIIOTO MICSIs MOCTHATAJIBHOTO OHTOTI'€HE-
3y TiCTOapXiTeKTypa MioKapia mepeacepib IIypiB,
1o 3a3Hany BBy ['TIT, CyTTeBO HE BiApI3HAETHCA
Bijl TaKO1 y TBapUH KOHTPOJILHOI IPYIIN.

2. YupTpacTpyKTypHI 3MiHH KapIiOMiOIUTIB
nepeacepap 4yepe3 3 modu micas mil T'TIT BusBs-
IOTBCS Y TOPYIIEHHI CTPYKTYPH MITOXOHIpIH, 3Ha-
YyIIOMY IPHUIHIYEHHI HAaKONMMYeHHs MiodiOpumi y
NOPIBHSHHI 3 KOHTPOJILHUMH 3Ha4YeHHsMuU. Jlo Ha-
POJKEHHS O1IbIIICTE MOP(QOMETPUYHHX TapaMETPiB
BiJTHOBJIIOIOTHCS Ta HAOIMKAIOTHCS 10 KOHTPOJIBHUX
BEJIMYMH, TPOTE 3MiHU CTyINeHs opieHTamii Miodiod-
pHI y CKJIaJi JIIBOTO Hepeaceps CBiI4aTh Npo CTik-
KiCTh TOCTTIMOKCHYHHX YIIKOIKEHb.

3. Ha 18-ty no0y mpeHaTaJpHOTO KapIioreHe-
3y XIII' o0ymMOBIIOE 3HAYHE 3POCTAaHHS BiIHOCHOTO
00'eMy Crosy4HOl TKAHUHM MiOKap/a Ta MiIBUILEH-
HSl BMICTY MIKPOCY/AMH Y TOPIBHSHHI 3 KOHTPOJIb-
HUMHU BeJIMYMHaAMHU. Y MiOKapii mepeacepap HOBO-
HAapOJDKEHUX IIYPIB 3aJUIIAETHCA  ITiJBHIICHOIO
npoJjipepaTuBHa akTHBHICTH (iOpobnactiB (32,4-
37,6%) i enporeniountiB (27,5-31,3%) B ycix noc-
JKyBaHUX JUIsHKax nepencepnas. Yepes 30 nio
IICNSt  HAPOKEHHS CIIOCTEPIraeThCsi  JIOCTOBIPHO
migsumeHnii (Ha 45,1-74,5%) BigHOCHHMI 00'eM
CIIOJIyYHOI TKaHWHH.

4. 3a ymoB gii XIII" BigOyBa€eThCs YIIKOIKEH-
HS1 PO3BUTKY CKOPOTJIMBOTO arnapara KapIioMiOIUTiB
nepescepap, o y tepmin Bix 14-1 no 18-1 1o0u Bu-
SBJISIETHCSL leparMeHTaliero Mioghiopui, mopyueH-
HSM IX OpieHTalil, peayKiiero BMicTy MiodiOpun Ha
37,5-53,8% (p<0,05) BiZHOCHO TapaMeTpiB KOHTpPO-
npHOT rpynu. Jlo CTIMKMX BHYTPILIHBOKJIITHHHHX
MMOCTTIMOKCUYHUX 3MIiH KapAiOMIOUHUTIB, IO BHSB-
nstoThest yepes 30 mi0 micns HapoIKeHHS IIypiB,
HaJISKaTh 3POCTAHHS YMCENBHOI MIIITBHOCTI MITOXO-
HIOpIH y BCIX MOCTIIKYBaHUX IINTHKAX Iepercepab
(y 1,8-2,3 pasm; p<0,05), 3MeHIIEHHS BiIHOCHOTO
00’emy Mio¢ibpun (Ha 35,3%; p<0,05) Ta crynens
ix opientauii (Ha 37,5%; p<0,05) y niBomy nepen-
cepai.

IlepcrieKTHBH NOJAJBINMX AOCJIIKEHb BH-
3HAYalOThCs HEOOXINHICTIO aHalli3y 3B’SI3KYy MiXK
riCTOapXITEKTYpOIO 1 yJIBTPACTPYKTYPOIO MioKapja
y CKJIaJli Iepeicep/ib 32 YMOB BILUIUBY PI3HUX PEXKH-
MIB TiHOKCII.
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Illepuyenko E.H. YabpTpacTpyKTypHBIe U TKaHEBbIE IIEPeCTPOHKH MHOKAP/AA MpeAcepAnii KpbIC B yc-
JIOBHSAIX BJIMSIHMA OCTPOIl M XPOHMYECKOI NMPEHATATbHOM THIOKCHH.

Pedepar. B paboTte mccienoBaHbl OHTOr€HETHUECKHE TIEPECTPONKN MUOKApJa MpeAcepauii KpbIC Ha TKa-
HEBOM, KJIETOYHOM U YJIbTPACTPYKTYPHOM YPOBHSIX B HOPME U IIPU BO3JEHCTBUU OCTPOU U XPOHUUYECKOU IIPEHA-
TaJgbHOU runokcuu. OnpeneneHo BIUsSHUE Pa3IuYHbIX PEKUMOB THIIOKCHH HAa TUCTOAPXUTEKTYPY MPEACEPIHOTO
MHOKapza, IMpouecchl npoiudepanuy KapauoMHOLMTOB, (GuOpobiaacToB M sHpoTenuonuToB. Ha ocHoBanum
YIBTPACTPYKTYPHOTO aHAIN3a UCCIIE0BAHO BIHMSHUE OCTPOM M XPOHHUECKOW MPEHATaNIbHOM TMIOKCUU Ha COC-
TOSIHUE MUTOXOHIPHAIBHOTO X MUO(GUOPHIUIAPHOTO annapaToB KapIHOMHOLUTOB MPEICEPIHH.

KiroueBble ciioBa: mpencepIHblii MHOKap, OHTOT€HE3, THCTOAPXUTEKTYPa, YIbTPAaCTPYKTypa, MpeHaTa-

JIbHAs THIIOKCHA.
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