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NAaMK nepeBaXKaan MITOXOHAPIT 3 HAABHUMM O3HAKaMM CTPYKTYPHO-dYHKLIOHaIbHOI nepeHanpyru. MNopag, 3 umm y
BEJ/INKIN KiNIbKOCTi CNOCTEpiraanca YAC/IeHHI HOBOCTBOPEHi MiKPOMITOXOHAPIT.

BuasneHi 3miHM cBig4aTh NPO pemofentoBaHHA MiIKPOLMPKYNATOPHOIO pyc/ia Ta anapaTty eHeprosabesneyeHHs
KNITWH, LLO Y CYKYNHOCTI CBiAYaTb NPO aKTUBALLIO afanTUBHUX NPOLLECIB LLLO BUHUKAOTL B KapAiomiouuTax nig, gieto
3arasibHoi rinoTepmii.

KntouoBsi cnoBa: miokapa, rinotepmis, ynbTpacTpyKTypa, TPAHCMICiliHa eIeKTPOHHa MiKpocKonis.

ULTRASTRUCTURAL CHANGES IN THE MYOCARDIUM IN THE ACTION OF GENERAL HYPOTHERMIA

Belimenko M. S., Kosharniy V. V., Abdul-Ogli L. V., Kushnareva K.A.

Abstract. General hypothermia is used in operations requiring a temporary arrest of blood circulation (operations
on an open — “dry” — heart, aortic aneurysm operations, etc.). With a decrease in body temperature to 25° C, a
possible cessation of blood circulation for 10-15 minutes. When cooling below 20°C — for 45 minutes. and even
more. Hypothermia reduces the sensitivity of tissues to oxygen deprivation, which allows the brain to tolerate
reduced circulation without harm.

At the same time, the dynamics of morphological changes in organs under the influence of non-fatal hypothermia
remains not described. In this regard, the study of the action of hypothermia is an urgent issue, both for theoretical
and practical medicine.

Simulation of hypothermia was performed in a refrigerator. Animals were cooled for 3 hours at a temperature of
10°C. After withdrawal from the experiment was performed histological and ultramicroscopic examination.

The aim of the study was to study changes in the myocardium under the action of general hypothermia at
different levels of structural organization.

Our studies of the myocardium of the heart wall of rats using transmission electron microscopy showed that the
use of this method allows us to assess the processes of remodeling the heart after hypothermia and confirm the
completeness of the structure of the studied objects.

The intercellular space between individual cardiomyocytes is increased. The oval nuclei in most cardiomyocytes
are located mainly in the center of the cells, in some they are displaced to the periphery.

The intercellular space between adjacent cardiomyocytes is larger than in the outer layer. On histological sections,
hyperemic vessels, endothelium of small vessels and swollen capillaries were found. At the ultrastructural level,
perevascular edema, edema of the mitochondrial cristae apparatus, erethrocytic sludge syndrome was revealed.
In cardiomyocytes, swelling of the sarcoplasm is noted, especially in the zone of contact with the capillaries. There
were few intermitochondrial contacts. Intermyofibrillar mitochondria were large, with moderately developed cristae
and a transparent matrix. Among such organelles, organelles with elements of crystallization and zones of sharp
enlightenment predominated matrix.

The revealed changes indicate the microcirculatory bed and the cell energy supply apparatus in aggregate
indicate the activation of adaptive processes arising in cardiomyocytes under the influence of general hypothermia.
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BIKOBI OCOB/INBOCTI PEMO/ENOBAHHA TEMOMIKPOLIMPKYIATOPHOTIO PYCNA
TOBCTOI KULLKX B YMOBAX NMOCTPE3EKLIIMHOI NOPTANbHOI MNMNEPTEH3IT

TepHONiNbCbKUIA HALLIOHANIbHUA MeAUYHKUIA YHiIBepCcUTeT
imeHi |. fl. Top6aueBcbkoro MO3 YKpaiHu (m. TepHoninb)
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3B’A30K ny6niKaujii 3 N1aHOBMMW HAYKOBO-AOCANIA-  Be/IMKMX 06’€MiB NapeHXiMM NeYiHKM MOXKe YCKNaLHIoBa-
HUMUK poboTamu. TUCA NOCTPE3eKLUIMHOK NOPTaNbHOM TrinepTeHsielo, ans
Pobota € ¢parmeHTOM HayKoBo-goChiAHOI poboTh  akoi XapaKTEPHMM € PO3LLUMPEHHA i MOBHOKPOB'A BOPIT-
TepHOI'IIanbKOFO HaulOHa/1IbHOToO megu4yHoOro yHiBepcu- HOT NeYiHKoBOT BEHMU, 6pV|)‘|'(OBV|X BEH, BAPUKO3HE PO3Ln-
Tety imeHi |. Ai. fopbauescbkoro MO3 Ykpaitin «Mopdo-  papua sen cTpaBoxoay i WAYHKA, FeMOPOIAANbHUX BEH,
“_c’r'ﬂH',:"aKOHOM'pHOCT' afanTalintnx npouecis & opra: BEH NepeaHboi YepeBHOI CTiHKM, LITIYHKOBO-CTPABOXiAHI
Hi3Mi nicna onepaTMBHUX BTPy4aHb Ha OpraHax rpyaHoi . . 456
n . . . .. KpoBoTeui, cnieHomeranis, acumr [4, 5, 6].
Ta YepeBHOI MOPOXKHMH i XipyprivHMX MeTOAIB KOopeKLiji . . o
- o K ToBCTa KMLWIKA BiAHOCUTBCA A0 OpPraHiB, BEHO3HWUM
nicnsonepauinHux ycknagHeHb» (N2 aepyKaBHOI pee- o . 3 .
cTpavii 0117U4003149). BiATIK Big, AKOI 3LI,IVICI-!IO€.TbCF| yepes BOPITHIO nequKoF;y
BcTyn. PeseKkLito NeyviHKn CboroaHi Hepigko Bukoy-  BEHY, A€ TEMOANHAMIHI POSNAAN YCKNAAHIOIOTECA PI3-
0Tb Y XipYPriyHUX KAiHiKax npu A06poAKiCHUX Ta 3n0aKic-  HUMM MOPGONOTIHHUMM 3MIHAMM Y CYAMHAX Ta CTPYKTY-
HUX NYX/IMHAX MeYiHKM, MeTacTa3ax, TpaBMax MediHky, PaX Ha3BaHOro opraHa.
BHYTPILWHbONEYIHKOBOMY XO/1IaHrioANiTia3i, eXiHOKOKO3i, BapTo TakoXk 3a3HauuTK, WO 0COBAMBOCTI CTPYKTYp-
TpaHcnAaHTauii nedviHku [1, 2, 3]. Bigomo, Lo BuaaneHHa  Hoi nepebynoBu (pemoaentoBaHHs) reMOMIKPOLMPKYAaA-
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TOPHOrO PyC/1a TOBCTOT KMLLKK NPU NOCTPE3eKL,iMiHil nop-
TaNbHIN rinepTeHsii 4ocniarKeHi HefoCTaTHbLO.

Merta pgocnigkeHHs — MopdOMeTpUYHE BCTAHOBNEH-
HA BIKOBMX 0COBAMBOCTEN PEMOAENOBAHHA FEMOMIKPO-
LMPKYNATOPHOIO pycaa TOBCTOI KMLLKM B yMOBax nocTpe-
3eKLiMHOT NopTanbHOI rinepTeHsil.

O6’ekT i meTogu gocnipykeHHA. Komniekcom mop-
boNorivYHNX MeToAiB AOCNIAKEHT CYANHU reMOMIKpOUMp-
KynsTopHoro pycna y 60 nabopaTopHUX CTaTeBO3PIANX
6innx wypis-camuis, AKi 6ynM po3aineHi Ha 4 rpynu.

1-a rpyna HapaxoByBana 15 8-MiCAYHMX IHTAKTHUX
WwypiB, 2-a — 15 24-mica4yHnx TBapuH, 3-a — 15 8-micauHnx
LLypiB 3 MOCTPE3EKLINHOI MOPTA/IbHOK riNepTeHsIELD,
4-a — 15 24-micAYHUX AOCNIAHUX TBAPWH 3 NOCTPE3EKLLil-
HOlO MoOpTa/sibHOO rinepTeH3ieto. [ocTpeseKuinHy nop-
TasbHy rinepTeHsito 6ys10 3MOAE/NbOBAaHO BUAANEHHAM
NiBOT Ta NpaBoi 6OKOBMX YACTOK NeYiHKkK (58,1% ii napeH-
ximu) [5]. EBTaHas3iA TBapMH BUKOHYBanacA KPOBOMYCKaH-
HAM B YMOBAX TIONEHTA/IOBOro HapKo3y yepes 1 micaub
nicnA NOYaTKy EKCNepPUMEHTY.

[eMOMIKPOUMPKYNATOPHE PYyCNO TOBCTOI  KULLKMK
BMBYanoOCA NpuM Aonomosi iH'ekuii i cyauH Tyw-
YKENATUHOBOIO CYMILLLLIO, AKY BBOAWAN Yepe3 YepeBHY
aopty. Yepes 3-4 roguHM Micna 3aNOBHEHHA KPOBOHOC-
HOrO PyC/la TOBCTOI KMLUKM BKA3aHOK BULLE CYMILULLIO,
MW NPOBOAMAM 3abip LUIMATOYKIB BiaAiNiB BKazaHOro op-
raHa, aki ¢ikcysanu y 10,0% po3umHi HenTpanbHoro ¢pop-
MaJliHy NPOTArom 2 TUXKHiB. Ha 3aMOpOKyt04OMYy MiKpOo-
TOMi BUrOTOB/IAAN 3Pi3un TOBLMHOK 30-40 MKM, AKI NOTIM
3HEBOAHIOBANIM B E€TUIOBUX CMMPTAX 3POCTAtOYOI KOH-
LeHTpauji, npoceitaoBann y metuiosomy edipi
CaniunNoBOi KNCAOTK i NOMILLANM B NOAICTUPON.
3 YacTUHM cnocTepeXkeHb i3 3aNOBHEHUMU TyLU-
YKENATUHOBOO CYMILLLLIO TOBCTOI KULLKM BUTOTOB-

MpoBefeHNMMN JOCAiIAMKEHHAMU BYNO BCTAHOB/IEHO,
Wo pesekuia 58,1% napeHximu nediHkM npu3sBogmaa oo
PO3BUTKY MOCTPE3EKLiMHOI NOPTaNnbHOI rinepTeHsii, AKa
XapaKTepu3yBanaca Po3LLMPEHHAM Ta NOBHOKPOB'AAIM BO-
piTHOT NeYyiHKOBOI BEHW, OPUIKOBUX BEH, BEH CTPaBOXOAY
Ta WJ/YHKA, NepegHboi YepeBHOI CTIHKKU, CnieHoMerani-
€0, acumTom [6, 11].

OTpuMmaHi Npu gocnigKeHHi mopdomeTpuyHi napa-
MeTPU CyAWH reMOMIKPOLMPKYIATOPHOIO pycaa TOBCTOI
KULLIKW eKCepuMeHTaIbHUX TBapUH NpeacTaBaeHi y Ta-
6Auui. YcecTOpoHHIM aHani3om JaHuUX BKasaHoI Tabanui
HaMu 6yno BUABJEHO MEBHY BIKOBY CTPYKTYpHY nepe-
OynoBy MIKpOCyAUH TEMOMIKPOUMPKYASTOPHOro pycna
TOBCTOI KMLUKKM, @ TAKOX BMPAXKeEHi iX 3MiHM B yMOBax
nocTpeseKLiMHOI NopTasnbHOI rinepTeHsii. BctaHoBNEHO,
O 3 BIKOM apTepionin, nepeaKaninApHi apTepionu, re-
MOKaniNApu HeyLKOAXKEHOI TOBCTOI KULLIKK 3BYXKYyBaan-
CA, A 3aKaniNApHi BEHY/M Ta BEHYIN — PO3LUMPIOBA/IUCA.
LLinbHicTb MiKpocyamMH Ha 1 MM? TKaHWH HeYLIKOAXKeHOI
TOBCTOI KMLLKM He 3MiHI0BafacA, BKasyrouu, Wo cTabifb-
HiCTb KPOBOMOCTAYaHHA AOCNIAXKYBAHOIO OpraHa 3 Bikom
He 3MiHoBasnacA. Tak, AiameTp apTepion HeyLIKOAXKEHOT
TOBCTOI KULWKN Yy 24-MiCAYHMX LLYPiB CTAaTUCTUYHO A0CTO-
BipHO (p<0,01) 3meHwWwMBCA Ha 5,1%, nepearaninapHUxX
apTepion — Ha 5,6% (p<0,05), remokaninapis — Ha 4,1%
(p<0,05). 3akaninapHi BeHyAM Ta BEHYAN TEMOMIKPO-
LIMPKYNATOPHOrO PyC/a HeYyLWKOAXKEHOI TOBCTOI KMLIKK 3
BiKOM po3swmnptoBannca. Mpu Lbomy giameTp 3akaninap-
HUX BeHyn BuABMBCA 36inbweHnm Ha 4,4% (p<0,05), a
BeHyn — Ha 4,7% (p<0,01).

Tabnuua — MopdpomeTpuuHa XapaKTepUCTMKa CyauH
reMoMiKpOLIMPKYNATOPHOTO Pycna TOBCTOI KULLKK

eKcrnepumeHTaNbHUX TBapuH (Mim)

NANN rictonoriyHi mikponpenapatu, 3abapsieHi oKa3HUK lpyna cnocTepexeHHs

remaTtoKkcuaiH-eosnHom [7]. 1-a 2-a 3-a 4-a
MopdomeTpuuHo Hamm 6yn0 BU3HAYEHO: Aia- | A, mkm | 18,45:0,12 [17,50£0,12** | 12,50£0,09*** [11,70+0,06%**

MmeTpy aptepion ([JA), nepeakaninapHux aptepion ['ho "L 1710 6510 06 |10,30£0,04%*| 7,15£0,04%** | 6,7040,03%**

(ANA), remokaninapis (Ar), 3aKaninApHUX BeHyN

(113B), Bemy ([B), WisibHICTb CyaMH Ha 1 Mm? TKa- | AL MKM 6,15$0,03 | 590+0,03** | 4,40£0,03*** |4,06+0,03***

HWH TOBCTOI KMLLIKMK [8]. 3B, MKm 12,64+0,09 | 13,20+0,12* | 17,60+0,12*** [18,50+0,12%**
MopdomeTpito  AONCNIAKYBAHUX  CTPYKTYD | np vum | 26,82+0,18 |28,1040,21%* | 35,50+0,21%** | 37,40+0,24

NPOBOAMIM 33 AOMOMOrOl CBIT/IOBOTO MiKPO-

CKONa «Olimpus BX-2» i3 LI,Md)pOBOlO BigeoKkame- Lc 3824,3+30,6 | 3816,5+27,3 |2722,9424,3***| 2580,5+21,3

POI0 | NAaKeTOM NpUKAaZHUX nporpam «Bigeo-Tect
5,0» Ta «Bigeo-po3mip 5,0». KinbKicHi BennunHm
MK 06pobnann ctatuctmyHo. O6pobKy H6YyN0 BUKOHAHO Y
BiAAiNI ANA CTAaTUCTUYHUX JOCNIAKEHb TepHONiINbCbKOro
HaLiOHANIbHOIrO MeAMYHOro yHiBepcuTteTy imeHi I. A. Top-
6ayeBcbkoro MO3 YkpaiHu. PisHMLIO MiXK nopiBHIOBab-
HUMW BEMYMHAMM BM3HAYaNM 3a Kputepiamu MaHHa-
YiTHi Ta CTblogeHTa [9].

BapTo 3a3HauMTK, WO BCi MaHinNynAuii Ta eBTaHasito
LLypiB MPOBOAMAN 3 AOTPUMAHHAM OCHOBHUX NMPUHLMMIB
pob0TN 3 eKcnepuMMeHTasIbHUMKM TBapuHaMK Yy Bigno-
BiAHOCTI 3 MNONOMEHHAM «EBPOMNENCbKOi KOHBEHLi Npo
3aXUCT XpebeTHUX TBAPMUH, AKi BUKOPWUCTOBYHOTLCA A/1A
eKcnepumMeHTanbHMX Ta iHLWKX HayKoBuMX Linen» (Ctpac-
bypr, 1986 p.), Ta «3arasibHUX ETUYHUX MPUHLMMIB EKC-
NEepPMMEHTIB Ha TBAPMHAX», YXBaJieHUX MepLIMM HaLio-
Ha/IbHUM KOHrpecom 3 b6ioeTukn (Kuis, 2001 p.), a Takoxk
3aKoHy YKpaiHm «[1po 3aXUCT TBAPUH BiZ XKOPCTOKOro no-
BoAKeHHA» (Big 21.02.2006) [10].

Pe3ynbrati gocnigKeHb Ta ix 06rosopeHHs.

Mpumitka: * — p<0,05; ** — p<0,01; *** — P<0,001 nopiBHAHO 3 1-t0 rpynoto.

MocTpeseKLUiHa nopTasibHa rinepTeHsis npussoania
[,0 BUPAXKEHOTO PEMOAENIOBAHHA CYAMH reMOMIKpOLMp-
KYNATOPHOrO pyc/a TOBCTOI KMLLKM, LLO NiATBEpAXKYBano-
€A 3MiHaMK MOPOOMETPUYHUX NapPaMEeTPIB MiKPOCYAUH.

TaK, y monogux TBApWH AiaMeTp apTepion cratuc-
TMYHO aocTtoBipHo (p<0,001) 3meHwmBCA Ha 32,2%, a y
24-micayHunx — Ha 33,1% (p<0,001). Maiixke aHanoriyHo
3MiHIOBaBCA AiamMeTp nepeakaninapHux aptepion. Tak, y
8-MiCAYHMX LLYpiB BKa3aHUM HAMN MOPGOMETPUYHUIA Na-
pameTp 3 BUPAXKEHOI CTAaTUCTUYHO AOCTOBIPHOIO Pi3HM-
ueto (p<0,001) BuaBmBCcA MmeHWUM Ha 34,5%, nopiBHSAHO
3 @aHaNOrYHMM KOHTPO/IbHUM NOKA3HUKOM, a Y 24-Mmicay-
HUX TBapuH — Ha 34,9% (p<0,001). AdiameTpn remokKani-
nApiB y 3-i1 Ta 4-i rpynax CnocTepeskeHb (3 nocrpesek-
LiliHOIO apTepianbHOW  rinepTeHsied) 3miHoBanuUcA
aHanoriyHo. TaKMM YMHOM, AliaMeTp reMoKaninapis y 3-n
rpyni cnoctepeskeHb CTaTUCTMYHO AOCTOBIpHO (p<0,001)
3MeHLWMBCA Ha 28,4%, a y 4-1i rpyni TBapuH — Ha 31,2%
(p<0,001).
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BeHO3Hi cyguHM Yy reMOMIKpOLMPKYNATOPHOMY pyChi
(3akaninapHi BeHyNM Ta BEHY/IM) Y 3MOAENbOBAHUX HAaMU
eKCMepuMeHTaIbHUX YMOBaX PO3LUMPIOBANMCA, WO Nia-
TBEPAXKYBANOCA 30iNblUEHHSAM  AiaMeTpiB  BKa3aHWUX
MiKpocyamH. TaK, y 8-MicAYHMX LypiB AiameTp 3akani-
NAPHUX BEHYN 3 BUCOKMM CTYNEHEM CTaTUCTUYHO [OCTO-
BipHOI pi3HMLI 3pic Ha 39,2%, NOPIBHAHO 3 KOHTPO/EM, A
y 24-micAYHMX TBapuH — Ha 40,1% (p<0,001), a gocnigKy-
BaHi MOpdOMETPUYHI MapameTpu BeHyn 36inblumauncs
BignosigHo Ha 32,4% Ta 33,1% (p<0,001).

BuparkeHo 3MIHEHOK BMABMAACA TAKOX LWLiMbHICTb
MiKpocyamMH Ha 1 MM? TKaHUH TOBCTOI KULLKM, AKa Yy 3-1
rpyni cnocTepeskeHb CTaTUCTUYHO A0CTOBipHO (p<0,001)
3MeHLwwmnnaca Ha 28,8%. Ay 4-i rpyni TBapuH — Ha 32,4%
(p<0,001), nopiBHAHO i3 aHANOTYHUMMU KOHTPOSILHUMM
NoKa3HWKaMu.

OTpuMaHi Hamu pe3ynbTaT NPOBEAEHOro [0Ci-
OXEeHHA cBig4aTb, WO BMAaneHHAa 58,1% napeHximu
neyiHKM NpM3BOAMTbL A0 MOABM MOCTPE3EKUiMHOI nop-
TaNbHOI rinepTeHsii, @ TaKOX 40 BUPAXKEHOro pemoaento-
BaHHA CYAMH reMOMIKPOLMPKYIATOPHOrO pycna TOBCTOI
KMLWKK. OCTaHHE 3 MepepaxoBaHUX XapaKTepu3yBasocA
3BY)KEHHAM MPUHOCHOI (apTepionn Ta nepeaKaninapHi
apTepionn) Ta obMiHHOI (remokaninspu) naHoK remo-
MIKPOLIMPKYNIATOPHOTO pPyc/aa Ta PO3LMPEHHSAM MOro
BEHO3HOI YacTUHK (3aKaninspHi BeHynu Ta BeHynu). [Jo-
MiHYBaHHA cepes AaHWX O3HAK PO3LUMPEHHA BEHO3HOI
NAHKM TeEMOMIKPOLUMPKYAATOPHOTO pycna Mpu HasaBHIN
NocTpeseKLUiMHii nopTanbHilA rinepteHsii npussoguno
[0 BEHO3HOro MOBHOKPOB'A, TNOKCIi, MOPYLWeHHA Tpo-
diKM opraHa Ta PO3BUTKY AUCTPODIYHUX | HEKPOBioTUY-
HUX 3MiH K/ITUH, TKAHWH, CNONYYHOTKAaHUHHWUX CTPYKTYP
iHpiNbTPaLii Ta ckneposyBaHHA. HaBegeHe niaTBepaXKy-
BaJIOCA CBIT/IOONTUYHMM BMBYEHHAM MiKponpenapaTis
TOBCTOI KMLLKKM, NPU AKOMY BigMi4anoca po3WmpeHHA Ta
NMOBHOKPOB'A MepeBa)KHO BEHO3HWX CyAWH, iX 3BUBMUC-
TicTb. HepiBHOMIpHICTb NPOCBITY, BAPUKO3HI PO3LUMpPEH-
HA, CaKKyNALii, BUpaXKeHi 3MiHW NPOCTOPOBOI OpiEHTALLi.

Y BEHO3HMX MIKPOCYAMHAX HaMK CMOCTepiraimca crasm,
Tpombo3n, AianeaesHi NepuBaCKyNAPHI KPOBOBWUIMBM,
naasmoparii, Wo CBigYMNO NMPO BUPAXKEHE MOPYLUEHHSA
OpPEHaXy BEHO3HOI KpOBi BiA, AOCAIAXKYBaHOroO opraHa
[12]. Y mikponpenapaTax TOBCTOI KWULIKM BUABAAANUCA
ocepeaKu 3i 3BMEHLEHHAM CYAUHHOIO PUCYHKA, Habpsak
iHTepcTULito, a TaKoXK 6e3cyamHHiI 30HU. OCTaHHI BMSABK-
nmca obymosneHMMK 3a4aBneHHAM, gedopmaliammn Ta
Tpombo3amm MikpocyamH. CnocTepiranmca Takox i amc-
Tpodis, HeKpobio3, AeckBamal,ia enitenioumTis CAM30BOI
060/10HKM TOBCTOI KMLLKK, EHAOTENIOUMTIB CyANH, MioLU-
TiB M’A30B0Oi 060/10HKM, CTPOMANIbHUX CTPYKTYP, ocepes-
KM iHOiNbTpaL|i Ta ckaeposy.

HaBepeHe Bule CBiAYMTb, WO MiIKPOreMOLMpPKY-
NATOPHE PYyCOo BIiZirpaEe BaXK/AnMBy po/b He aAulle y Tpo-
diyHOMy 3abe3neyeHHi TKaHWUH TOBCTOI KWULIKKW, ane i
natomopdoreHesi ii 3MiH B yMOBax NOCTpe3eKLinHoi nop-
Ta/IbHOI rinepTeHsii.

BucHoOBKU. MocTpeseKLiliHa nopTtanbHa rinepTeHsis
NPU3BOAUTL [0 BUPAXKEHOTO PEMOALENIOBAHHA CYAMH
reMOMIKPOLIMPKYNATOPHOIO pyc/ia TOBCTOI KULLUKK, AKe
byae XapaKTePM3yBaATUCA BUPANKEHUM 3BYIKEHHAM apTe-
pion, nepeakaninApHUX apTepion, remoKaninapis Ta pos-
LUMPEHHAM 3aKaniNAPHUX BEHYA i BEHY/, 3MEHLEHHAM
LWiNIbHOCTI MiKPOCYAMH, BEHO3HMM MOBHOKPOB’AM, FiMoK-
Cieto, nopyLeHHAM Tpodiku, aucTpodieto, Hekpobiozom
KNITUH | TKAHWH, ocepeaKamm iHdinbTpaLji Ta ckneposy-
BaHHA. CTPYKTYPHI 3MiHM Y CyaMHaX reMOMIKPOLMPKYNA-
TOPHOTO pycaa AOMiHyBanu y 6yA0Bi TOBCTOI KULLIKM eKC-
nepyMeHTa/IbHUX TBapUH CTapLUOi BiIKOBOI rpynu.

MepcneKTMBM noganbluiMX AocnigXKeHb. BcebiuHe
Ta aieKBaTHe BMBYEHHA BIKOBMX 0COBANBOCTEN 3aKOHO-
MipHOCTE PEMOAENOBAHHA CYAUH TeMOMIKPOLMPKY-
NATOPHOrO pyc/a TOBCTOI KWLLUKM MPU MOCTPEe3eKLiiHIN
NnopTasbHii rinepTeHsii 403BOIUTb AOCUTb ICTOTHO PO3-
WMPUTK Ta YTOUHUTM AiarHOCTMKY, Kopekuio Ta npoodi-
JNIAKTUKY AOCAIAKYBAHOI NATONOTII.
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BIKOBI OCOB/IMBOCTI PEMOAE/IIOBAHHA TEMOMIKPOLMPKYTATOPHOIO PYC/IA TOBCTOI KULLIKU B YMO-
BAX NOCTPE3EKLIMHOI NOPTA/IbHOI MNNEPTEH3II

MHaTioK M. C., Mpouaiino O. M., Tatapuyk /1. B., lapryna T. I.

Pe3tome. BuganeHHsa BennKmx 06’emiB napeHxiMm NeyiHKM NpusBoguTb A0 MNOABM NOCTPE3EKLiMHOT MOpPTanbHOI
rinepTeHsii, 415 AKOi XapaKTepPHUM € PO3LUMPEHHA | MOBHOKPOB'A BOPITHOI NMeYyiHKOBOI BeHW, BPUKOBUX BEH, Ba-
PUKO3HE PO3LMPEHHA BEH CTPaBOXOAA | LWAYHKA, FreMopoifa/ibHUX BEH, LUJYHKOBO-CTPABOXigHI KpPOBOTeui,
cnaeHomerania, acumr.
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MoPoONOrIA

Mema OocnioreHHA — MOPPOMETPUYHE  BCTAHOBNEHHSA  BIKOBMX  0COBNMBOCTEN  pPeMOAEentoBaHHA
reMOMIKPOLMPKYNATOPHOrO pycaa TOBCTOI KULLKM B YMOBAX NOCTPE3eKLiMHOI NopTaibHOI rinepTeHsii.

06’ekm i MemoOu docniorceHHA. Komnnekcom mopdonoriyHMX MeTOAIB AOCAIAXKEHT CYANHU TeMOMIKPOLIMPKYAA-
TOPHOrO pyc/a TOBCTOI KULLKM 1abOPaTOPHUX CTaTEBO3PINMX BiNMX LypiB-camu,iB, AKi 6yav nogineHi Ha 4-u rpynu.
1-a rpyna BKkAtoYana 15 8- MiCAYHUX IHTAKTHUX TBAPUH, 2-a — 15 24-X MiCAYHUX IHTAKTHUX wWypis, 3-A — 15 8-u mi-
CAYHUX TBAPWH 3 MOCTPE3EeKLiiHOI MOPTa/bHOKO rinepTeHsieto, 4-a — 15 24-x MiCAYHMX LLYPIB 3 MNOCTPE3EeKLiAHO
nopTanbHOO rinepTeHsieto. OCTaHHA MoAEeNtoBaNacs BUAANEHHAM NiBOT Ta NpaBoi HOKOBMX YaCTOK nediHkM (58,1%
il napeHximu). EBTaHa3ia TBapuH 34ilicHIOBaNaca KPOBOMYCKaHHSAM B YMOBAX TiONEHTa/I0BOrO HapKo3y Yepes micAub
Big, MoyaTKy Jocnigy. [eMOMIKPOLMPKYNATOPHE PYCNO 3aMOBHIOBAIOCA TYLU-KEAaTUHOBOKO CYMILLLLIO, AKY BBOAMAN
yepes yepeBHY aopTy. 3 TOBCTOI KULLKM BUFOTOBAAAN MPOCBITAIEHI MiKponpenapaTu, cepes, AKUX YacTuHy 3abapsto-
Ba/IN reMaTOKCUNiH-e03MHOM. Ha MikponpenapaTax TOBCTOI KULWKKU MOPPOMETPUYHO BU3HAYAIN AiaMeTpu apTepion,
nepeaKaninAPHUX apTepion, reMoKaninApis, 3akaniNAPHUX BEHYA, BEHYA, LWiNbHICTb MIKPOCYAMH Ha 1 MM? TKaHUH [0-
cnigyBaHoro opraHa. KinbKicHi MoKasHMKKM 06pobnsian cTaTUCTUYHO.

Pe3ynemamu ma 062080peHHSA. BCTaHOBNEHO, WO AiaMeTp apTepion HeyLIKOAKEHOT TOBCTOI KMLWKKM Y 24-x micay-
HUX LLYpPiB 3MEHLMBCSA Ha 5,1%, nepegKaninapHmx apTepion —Ha 5,6%, remokaninapis — Ha 4,1% (p<0,05), 3aKaninapHi
BEHYAW Po3LmMpuamnca Ha 4,4%, BeHynu — Ha 4,7% (p<0,05). Pesekuia 58,1% napeHxiMu nediHKkM Npu3Boamaa 4o pos-
BMTKY MOCTPE3eKLiiHOT MOPTa/ibHOI rinepTeHsii Ta NeBHUX XapaKTEPHUX CTPYKTYPHUX 3MiH CYAMH TEMOMIKPOLIMPKY-
NATOPHOrO pycaa TOBCTOI KULWKK. Mpy NOCTpe3eKLiMHI NopTanbHil rinepTeHsii y moioamx TBapuH giameTp apTepion
CTaTUCTUYHO AOCTOBIpHO (P<0,001) 3meHwWwmBCA Ha 32,2%, a y 24-x micayHMX — Ha 33,1% (p<0,001), aiameTp nepea-
KaninapHux apTepion BignosigHo — Ha 34,5% i 34,9% (p<0,001), aiameTp remoKaninapis — Ha 28,4% i 31,2% (p<0,001).
BeHO3Hi CyauHM reMoMiKpOLMPKYAATOPHOTO pycna (3aKaningapHi BEHYNM | BEHYNM) PO3LLIMPIOBANNCA Y 3MOAENbOBAHNX
eKCrMepuMeHTaIbHMX YMOBaXx. Tak, ¥ 8-1 MiCAYHMX LLYPiB AiaMeTp 3aKaninAapHuUx BeHyn 36inbwmeca Ha 32,4%, a BeHyn
— Ha 33,1% (p<0,001) nopiBHAHO i3 KOHTPOAEM, LUiNbHICTE MIKPOCYAUH BiANOBIAHO 3MeHLWwMNaca Ha 28,8% i 32,4%
(p<0,001).

BucHosku. TocTpe3eKLiiHa nopTasbHa FinepTeHsia NpU3BOAUTb A0 BUPAXKEHOTO PEMOAENIOBAHHA CYAUH remo-
MIiKPOLMPKYNATOPHOrO pyc/ia TOBCTOI KULLKK, AKE XapaKTepU3yBasnocA 3BYXKEHHAM apTepios, nepeakaninapHux ap-
Tepion, remoKaninAapis, a TAKOX PO3LUMPEHHAM 3aKaNINAPHUX BEHYA i BEHY/, SHUMKEHHAM LLiNIbHOCTI MIKPOCYAMH, iH-
dinbTpauieto i ckneposom. CTPYKTYPHI 3MiHWU CYANH TEMOMIKPOLMPKYNATOPHOTO pPycna AOMIHYBA/IM y TOBCTIN KMLWILL
eKCnepMMeHTaIbHUX TBapUH CTAPLUOI BiKOBOI rpynu.

Kntouosi cnoBa: noctpesekLiiHa nopTasibHa rinepTeH3ia, TOBCTA KULLIKA, FTeMOMIKPOLMPKYNATOPHE pyc/o.

AGE FEATURES OF REMODELING OF THE HEMOMICROCIRCULATORY BAD OF THE LARGE INTESTINE UNDER
CONDITIONS AT POSTREZECTION PORTAL HYPERTENSION

Hnatjuk M. S., Protsaylo O. M., Tatarchuk L. V., Gargula T. I.

Abstract. It is known that the removal of large volumes of liver parenchyma can be complicated by postresection
portal hypertension, which is characterized by dilation and plethora of the portal hepatic vein, mesenteric veins,
varicose veins of the esophagus and stomach, hemorrhoidal veins, gastroesophageal bleeding, splenomegaly, ascites.

The purpose of the research — morphometric study of age features of remodeling of the hemomicrocirculatory bad
of the large intestine under conditions at postresection portal hypertension.

Methods and Material. The vessels of the hemomicrocirculatory bad of large intestine of 60 laboratory mature
white male rats, which were divided into 4 groups, were studied by a complex of morphological methods. The group 1
consisted of 15 8-month-old intact rats, the 2- 15 24-month-old animals, the 3 — 15 8-month-old rats with postresection
portal hypertension, the 4 — 15 24-month-old experimental animals with postresection portal hypertension.
Postresection portal hypertension was simulated by removal of the left and right lateral lobes of the liver (58.1% of
its parenchyma). Euthanasia of animals was performed by bloodletting under conditions of thiopental anesthesia 1
month after the start of the experiment. The hemomicrocirculatory bad of the large intestine was studied by injecting
its vessels with a mascara-gelatin mixture injected through the abdominal aorta. The diameters of arterioles, and
precapillary arterioles, hemocapillaries, capillary venules, venules, vascular density per 1 mm? of colon tissue were
morphometrically determined. Quantitative values were processed statistically.

Results and Discussion. It was found that the diameter of the arterioles of the intact large intestine in 24-month-
old rats decreased by 5.1%, precapillary arterioles — by 5.6%, hemocapillaries — by 4.1% (p<0.05), capillary venules
expanded by 4,4%, venules — by 4.7% (p<0.05). Resection of 58.1% of the liver parenchyma led to the development of
postresection portal hypertension and changes in structura vessels of hemomicrocirculatory bad of the large intestine.
At postresection portal hypertension in young animals, the diameter of arterioles decreased statistically significantly
(p<0.001) by 32.2%, and in 24-month — by 33.1% (p<0.001), the diameter of precapillary arterioles, respectively, by
34.5% and 34.9% (p<0.001), and diameters hemocapillares by 28.4% and 31.2% (p<0.001). Venous vessels of the
hemomicrocirculatory bad (postcapillary venules and venules) dilated in the simulated experimental conditions. Thus,
in 8-month-old rats, the diameter of the postcapillary venules increased by 39.2%, and in 24-month-old animals —
by 40.1% (p<0.001), and the diameters of the venules, respectively — by 32.4% and 33,1% (p<0.001), the density of
microvessels decrease by 28.8% and 32.4% (p<0.001) compared with similar controls.

Conclusion. Postresection portal hypertension leads to severe vascular remodeling of the hemomicrocirculatory
bad of the large intestine, which is characterized by severe narrowing of arterioles, and precapillary arterioles,
hemocapillaries and dilation of capillary venules and venules, decreased tissue density microvessels, foci of infiltration,
and sclerosis. Structural changes of vessels of a hemomicrocirculatory dominated in a large intestine of experimental
animals of senior age group.

Key words: postresection portal hypertension, hemomicrocirculatory bad, large intestine.
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