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Kageopa nopmanvuoi anamomii (3ae. — npogh. JI.P. Mamewyk-Bayeba) Jlvsiscvkoeo HayionanibHo2o meout-
Ho20 yHigepcumemy imeni [Januna I anuyvkoco

MAKPO-, MIKPO- TA YJIBTPACTPYKTYPHA OPI'AHI3ALIIA
TPUCTYJIKOBOI'O TA IBOCTYJIKOBOI'O KJIAITAHIB CEPIIA
BIJIOT'O LHIYPA

Pe3tome. Y cTarTi HaBeACHO Ta MPOAHATI30BAHO IOCIIHKEHHS, [0 MPOBOAMIHN Ha OLMMX IIypax caMKax Ta
CaMIISIX PEMPOTyKTHBHOTO BiKy. MeTOr0 JOCHTIKeHHS 0yJI0 BU3HAYUTH OCOOIMBOCTI MaKpO-, MiKpO- Ta yITb-
TPAaCTPYKTYPHOI OpraHizaii TPUCTYJIKOBOTO Ta ABOCTYJIKOBOTO KJIAMaHiB CePIsl eKCTIEPUMEHTAIBLHUX TBAPHH.
BcTanoBieHO, 110 €HI0Kap/I IPaBoOro Ta JiBOTO MEpeICepAHO-IIUTYHOUYKOBUX KIIallaHiB CKIAJAa€ThCs 3 TPHOX
apiB: BHYTPIITHHOTO Ta 30BHIIMTHBOTO — €HAOTEIIAFHOTO — Y BUTIISAI TUIACTY TUIOCKUX MOJIITOHATBHUAX KJTi-
THH 3 HEPIBHUMH XBUISICTUMH KPasiMH, MiZCHIOTENIaIbHOTO MIapy, SIKUM MPEACTaBICHUH CIIOTYYHOIO TKAHH-
HOIO Ta M’S130BO-€IACTUYHOT'O IIapy, 110 MiCTUTh TJIaJIKi MIOIIMTH, OOIIJICTEeHI IMy4YKaMH KOJIATCHOBUX BOJIOKOH
3 (pibpobiractamu Ta OGUTBIION KiTBKICTIO €IACTUYHUX BOJIOKOH. ENEKTPOHHO-MIKPOCKOMIUHE TOCIIKEHHS
JIBO- Ta TPUCTYIKOBOTO KJIAMaHiB CePIls MOKA3alIo, 10 TOBIIMHA €H0TETabHUX KIIITHH HEOJHAKOBA B PI3HUX
il minsakax. EHgoTeniii po3MilnyeThest Ha TOBCTiH OazanbHiii MemOpaHi. KonareHoBi BoiokHa oOyI0BaHi 3
mydkiB (iOpniI, 3[EMEHTOBAHHUX TIKO3aMiHTIIIKaHaMHU Ta TIiKompoTeiHamu. EnmacTwdHi BOOKHA (opMmy-

IOTBCS 3 €TACTHHOBHX NMPOTOQiOPHIL, IO B KOMITIEKC] 3 TIIKOMPOTEiHAMHU YTBOPIOIOTH MiKpodiOpwy.
KirouoBi ciioBa: cTpyKTypHa OpraHizailisi; TPUCTYJIKOBHH KJiammaH; IBOCTYJIKOBHH KiamaH; O mryp.

3a ocranHi 10 pOKiB cepueBO-CYJMHHI 3aXBOpPIO-
BaHHs CTaJlld OCHOBHOIO TPUYMHOIO CMEPTHOCTI Y
cBiTi Ta craHoBiIATh 30 % ycix Bunajakis i 45 % Bixg
ycix Heinpeknidaux npuuud cMeprti [1]. IlaTtomoris
CEepILICBO-CYIMHHOI CUCTEMH € HAHOUIBII PO3IMOBCIO-
JOKEHOI0, MAa€ TEHJEHINI0 0 301IbIIECHHs, Haiyac-
Tillle MPU3BOIUTH JI0 1HBAJITHOCTI Ta CMEPTHOCTI Ha-
CEJICHHS y Mpalle3aTHOMY Billi Ta € MEIUYHOIO 1 CO-
HiajabHOIO TpobeMoro [2]. He3pakarouu Ha BEJIUKY
KUTBKICTh MOP(OJIOTiYHHX OCHTiLKeHb [3-5], 6arato
MUTaHb, 10 CTOCYIOTHCS KIIaaHHOT O anapary cepi,
3aJUIIAIOThCA He 3’ sicOBaHHMMU. KitanmanHmii anapar
cepid 3a0e3nedye HOpMajibHy TeMOAUHAMIKY CTPYK-
TypH CEpLIEBOr0 BHKHIY i1 OioMexaHiKy cepus B Li-
oMy [6]. YIIKO/pKeHHS OY/b-SKOTO 13 CTPYKTYPHHX
KOMITIOHEHTIB TepeIcepTHO-IIUTYHOUYKOBOTO KIIallaHy
MPU3BOANUTE /10 TOSBU MATOJOTI] KJIAallaHHOTO ara-
pary B IJIOMY, IO MOX€E MPHU3BECTH JIO TOPYIIEHb
reMoauHaMiku [7, 8]. 3amuInarTbes akTyalbHUMHU
MUTaHHS 100 AWHAMIKH PO3BHTKY KJamaHiB Ta iX
CTPYKTYpHHX KOMIOHeHTiB [9-11], kpoBomocra-
YaHHS KJIAllaHHOTO amnapary B HopMi [12], ocKibKH
BOHHM HECYTh BeJIMKe (DYHKIIOHATbHE HABAHTAXKECHHS.

Merta nmocuigieHHsI: BCTAaHOBUTH OCOOJMBOCTI
MakKpo-, MIKpO- Ta YIbTPAaCTPYKTYpPHOI OpraHizamii
TPUCTYJIKOBOTO Ta JBOCTYJIKOBOI'O KJIANaHIB CepIis
Oiytoro mrypa.

Mamepian i memoou. /[ocniodcents UKOHAHO HA
24 cmamegospinux Oinux wypax penpooyKmusHo20
siky (12 camyis, 12 camok) macor 160-220 2. Excne-
PUMEHMATILHUX TMEAPUH PO3NOJiNeHo Ha 3 epynu no 8
meapun (4 camxu, 4 camyi): nepwia epyna ciyeysaia
0J151 BUBYEHHSL MAKPO-, Opy2a — OJisl MIKpO-, mpemsi —
0Jis1 YIbMPAMIKPOCKONIYHOL Opeanizayii mpucmyiKo-
6020 ma O0BOCMYNIKOGO20 KIANAHIE cepys 0ino2o
wypa. Eemanasiro meapun npoeoounu uiisaxom nepe-
003Y8aHHS 6HYMPIUHLOOUEPEGUHHO20 HAPKO3Y 3 GU-
KOPUCTAHHAM MIONeHmary Hampito (i3 po3paxyHKy
25 me/xe macu mina meapuni).

Ycix niodocnionux meapun ympumyeanu 8 ymogax
igapito JIb8i6cbK020 HAYIOHATLHO20 MEOUUHO2O VHI-
eepcumemy imeni Jlanuna [anuyvkozo. Jlochi-
00ICEeH sl NPOBOOUNU B8IONOBIOHO 00 NON0JCEHbL «E6-
ponelicbkoi KOHBeHYii w000 3axucmy Xpebemuux
MBAPUH, AKUX BUKOPUCMOBYIOMb 8 eKCNePUMEHMATb-
Hux ma Hwux naykosux yinsxy (Cmpacoype, 1986),
Hupexmus Paou €eponu 86/609/EEC (1986), 3axony
Yxpainu Ne 3447-1V «Ilpo 3axucm meapun 6i0 sHcop-
CMOKO20 NOGOONCEHHSY, 3A2ANbHUX EMUYHUX NPUH-
Yunie excnepumenmis na meapunax, yxeanenux Ilep-
WUM HAYIOHATLHUM KOHepecom YKpainu 3 bioemuxu
(2001).

306pacicenns 3 2icmono2iuHUX RPenapamis mpu-

CMYJKO60c0 ma OGOCW!)/]ZKOGOZO KIanauis cepys Ha
© Cumiscbka P.P., 2018
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MOHIMOp KOMN tomepa 6Uo0UIU 3 MIKPOCKONA
MICROmed SEO SCAN ma 3a 0onomozoio 6ideoka-
mepu Vision CCD Camera. J{ocioacenns npoeoounu
V 8U3HAYEHT mepMiHu 00Cidy 8 npenapamax, 3a6ap-
BIEHUX 2eMAMOKCUNIH-e03unoM. Enekmponno-mixkpo-
CKONiuHe 00CNIONCeHHs 080CIYIKOBO20 MA MPUCHL)-
JIKOBO20 KAANAHIE cepysi OIUX wypie nposoounu Ha
e1eKmMpOHHOMY mpancmicitinomy mikpockoni TEM —
100. @omoepaghysanu 3a donomozorw yugpposoi ka-
mepu SONY-109.

Jlocnidoicenns npoeederHo 6 pamKax GUKOHAHMS
(pacmenmy n1aHOB0I KOMNIEKCHOI HAYKOB0-00CIO0-
Hoi pobomu «CmpykmypHa opeaHizayif, ameioapxi-
MEeKMOHIKA Ma AHMPONOMEMPUUHI 0COOIUBOCMI Op-
2aHI8 Y GHYMPIUHbLO- MA NO3AYMPOOHOMY NepPiodax
PO3BUMKY, 3a YMO8 eK30- Md eHOONAMO2eHHUX paK-
mopigy, Ne depoicasnoi peecmpayii 0115U000041.

Pe3yabTaTH noc/iakeHHs: Ta iX 00roBoOpeHHsI.
TpuctynkoBuii KiamaH Oi0TO IIypa — 1€ CHCTeMa
TPHOX BEJIHMKHUX CTYJIOK TPUKYTHOI (POPMHU, OCHOBH
SIKUX 37TUBAIOThHCS. UITKO PO3PI3HAIOTHCS NIEPEropo-
KOBY, IPUCTIHKOBY (TIapi€TalbHY) Ta KYTOBY CTYIIKH.
[leperoponkoBa cTynka BiTXOAUTH BijI IEPETOPOIKO-
BOTO Kparo IepeicepAHO-IIUTYHOYKOBOTO OTBOpY,
MPUCTIHKOBA — BiJl KayAaJbHOTO KParo MepeicepHo-
IIUTYHOYKOBOTO OTBOPY, a KYyTOBa CTYyJIKa 3HAXO-
JIMTHCS. B KPaHIAILHOMY KYTI TepelicepAHO-ILTyHOY-
KOBOT'O OTBOPY, BIXOAWUTH BiJi MEPErOpOIKOBOI Ta
KpaHiabHOI TOBEPXOHb MPABOr0 MUTyYHOUYKa. Mop-
(homMeTpuIHUH aHaTI3 TIOKa3aB, IO JOBXKHHA MTEPEro-
POJIKOBOI CTYJIKM CTaHOBUTH 2,5+0,5 MM, mupuHa —
2,0£0,3 MM, NPUCTIHKOBOI CTYJIKH — BIAMOBIIHO
2,3£0,3 mm i 2,0+0,1 MM, kyToBoi — 2,4+0,4 MM i
2,14£0,1 mm. BinbHul Kpall KOKHOI CTYJIKH Ma€ BHU-
IS TUTACTHHKH, SIKa 3 JIOTIOMOTOI0 TSKIB — CyXO-
KWUIIKOBUX CTPYH — MPHUKPITUTFOETHCS IO TPHOX COCO-
YKOBHX M’5131B. COCOYKOBI M’ 513U MarOTh KOHI4HY (o-
PMY 1 € IPOJIOBKEHHSIM CEPIIEBOTO M’sI3a.

JIBOCTYJKOBHMI KJIallaH CKJIaJa€ThCsl 3 IBOX CTY-
nok. OfiHa CTyJKa — MEeperopoaKoBa, MOYMHAETHCS
BiJl TIEpETOPOJIKOBOTO Kparo JBOTO MepelcepaHo-
IUTYHOYKOBOT'O OTBOPY, BiJUILJISIIOUN HOTO BiJl OTBOPY
aopTy, 10 € ocobauBicTIO Oinoro nrypa. Josxkuna ii
CTaHOBUTH 4,5+0,5 MM, mupura — 2,0+0,1 mMm. [Ipyra
CTYJIKa — NMPHUCTIHKOBa (Mapi€TanbHa), MOYNHAETHCS
BiJl TIPUCTIHKOBOTO Kpaio MepeAcepIHO-ILTYHOUKO-
BOro otBopy. Jomxuna ii cranoBuTh 3,3+0,3 MM, 1mIu-
puna — 1,7+0,1 MM. OOHJIBI CTYJIKH CYXOXHIIKOBUMHU
cTpyHamu (iX HaJiuyeThcs y Oistoro mypa 8) nmpukpi-
TUTIOIOTHCS 10 IBOX COCOYKOBHX M SI3iB.

I'icTomoriuno 1 mpaBwii, 1 JIBHA MepeaCepIHO-
MIUTYHOYKOBI KJIaIlaHU IPECTABICHI CKIIaAKaMU €H-
nokapaa (puc. 1).

Ennoxapa nBo- i TpHCTYIKOBOTO KJIanaHIiB ceprist

01JI0T0 IIypa CKIIANAEThCs 3 3-X MIapiB;

1) BHYTpIIIHBOTO Ta 30BHINTHHOTO — €HIOTETIaNb-
HOTO — Y BUTJISAI TUTACTY IUIOCKHX MOJIITOHANBHOT (ho-
PMH, BUTSTHYTHX Y JOBXWHY KJIITHH 3 HEPIBHUMHU
XBWISICTUMU KpassMu. Ha BHyTpilHii moBepxHi (00e-
PHEHi# 0 TOPOKHUHY IUTYHOYKA) KIIAIaHiB €HA0Te-
JIianbHi KIIITUHU MICTATh 0araTo MikpoBOpCHHOK. Ha
30BHIIIHIM OBEPXHI Ki1anaHiB (00epHEHIi 10 MOpo-
KHUHU TIepelcepasl) SHAOTETINHI KIITHHH PO3Mi-
eH1 3HAYHO BiIAAICHO OHA BiJ OJTHOT IOPIBHSHO 31
IapoM BHYTPIIIHBOTO €HIOTEIIIO;

2) miACHIOTENaFHOTO IAPY, SIKUH MpeIcTaBIIe-
HUK OaraToro Ha (idpoOIaCTH CMOTYYHOIO TKAHU-
HO0. Y CKJIaJi i€l CIOJyYHOTKAHUHHOI OCHOBH BH-
JUISIOTh MTOBEPXHEBHH BOJOKHUCTUH Ta TIIMOOKUIA
rybodactuii mapu. [loBepxHeBHii BOTOKHUCTHAHN map —
II¢ IIUJTbHA CIIOJIyYHA TKAaHWHA 3 HEBEJIMKOK KiJIbKi-
CTIO KJIITUH, TOBCTUMHU MyYKaMH KOJIATEHOBUX BOJIO-
KOH, OPIEHTOBAHHX Y PI3HMX HaIpsIMKaXx, 1o 3abe3-
revye MIIHICTD 32 YMOB [ii pi3HOMaHITHUX YWHHU-
KiB. [Iy4kn KOJareHOBUX BOJIOKOH PO3MEKOBaHI TO-
HKHMH TIPOTIApKaMH OCHOBHOI peYOBUHHU, TinaMu (i-
OpOLUTIB Ta MOOAWHOKUMHU €NAaCTUYHHMH BOJIOK-
Hamu. TOHKI KOJIareHOBi BOJIOKHA €HAOKapIy MOCTY-
MOBO TIEPEXOJsATh Yy (iOPO3HY IUIACTUHKY CTYJIKH
KJIallaHa, a B MiCIli MPUKPITLIEHHS IBO- 1 TPUCTYIIKO-
BOTO KJamnaHiB — y (i0po3ni Kinbls. [mrbokwuii ryo-
YacTUil map — 1e MmyxKa CIoJydyHa TKaHWHa, Oararta
KJIITHHAMY,

3) M’30BO-€TIaCTHYHUIA TIap TIPEICTABICHUH TJIa-
JKUMH MIOIIMTaMH, OOIJIETEHUMHU Iy4YKaMH KoJiare-
HOBHX BOJIOKOH 3 (iOpobnactamu Ta 3HAYHOIO KiJib-
KICTIO €JJACTUYHHUX BOJIOKOH.

B ocHOBI ki1anaHiB eHI0Kap/| BiAIICHUH Bl Mio-
Kap/a CIIOJYYHOTKAHWHHOIO OCHOBOIO, 1[0 MICTHUTh
TOBCTI €NIaCTHYHI, KOJIAT€HOBI Ta PETUKYIIAPHI BOJIO-
KHa. Mi>k HUIMH pO3MillleHI KPOBOHOCHI Cy/lIMHU Ta
HepBu. [lepencepaauii OIK KiIanaHiB Mae TIAJKY 10-
BepxHo. lllap enmortenito Oinbll BHpPaXKEHUH Ta
UIJIBHIIIUN ~ TOPIBHSAHO 31 HIUTYHOYKOBHM OOKOM.
[InyHo4KOBUI OiK Ma€ HEPiBHY TIOBEPXHIO Yepe3 BU-
POCTH, BIJI SIKUX IMOYMHAIOTHCS CYXOXKMITKOBI HUTKH.
VY wiid MiAsSHIN i1 eHI0TeTieEM po3TalloBaHi JIHIIE Ki-
JIbKA €JIACTUIHUX BOJIOKOH (pHC. 2).

EnekTpoHHO-MIKPOCKOIMIYHE JOCHIHKCHHS JBO-
Ta TPUCTYJIKOBOTO KJIAMaHiB cepus Oi10ro mrypa mo-
Ka3ajio, U0 TOBIIMHA €HJOTeNiaIbHUX KIITHH HEO.I-
HAKOBA B Pi3HUX 11 AUISTHKAX; BUPI3HSIOTh: SJEpHY Jii-
JSHKY (HaMTOBCTIILY), SIKa MICTHTB PO €HIOTENi0-
LUTa BUAOBXKEHOI (OBaNbHOT) GOpPMH, Y KIITHHI OJI-
HOYACHO MOXke OyTH 2-3 simpa 1 OUIbIe; MiISHKY Op-
TaHelN, 0 MICTHTh OpTaHENH 1 BKIIOUCHHS Ta TIepHU-
(epiliny OiNAHKY (HaUTOHIY), SIKA MICTUTh OTBOPH-

(dhenectpu (puc. 3).
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L S A EALIN SN B
CHOBU MPUCMYIKO8020 Kianana bi-
71020 wypa. 3abapenents 2eMamoxCunin-eo3unom. 36ine-
wennsa x200

PRSI

Puc. 2. Cmynxu 1i6020 nepedcepOHo-uiyHO4Ko8020 Kia-
naua. 3a6apenents 2eMamoKCUnin-e03uHom. 30invuienHs
x200

Puc. 3. Yaempamonkuii 3piz

JIK08020 Knanawna 6inoeo wypa. Erekmponna mixpogpomo-

epais. 36.: x4000: 1 — a0po endomenioyuma, 2 — mimo-

XOHOpIT'y Oinsainyi opeanen; 3 — nepuepitina Oinsinka em-

domenioyuma, 4 — basanvHa membpaua; 5 — epumpoyum
6 npoceimi apmepionu

OO0epHeHa 710 TOKY KpPOBi TIOBEPXHS €HIOTETIONHN-
TiB YKpPHTa LIapOM TITIKONPOTEiHIB. Y3I0BXK BHYTpI-
ITHBOI 1 30BHIMIHBOI MOBEPXHI KIITHH PO3TaIlOBaHI
MIHOIMTO3HI MyXHPIIi Ta KAaBEOJIH, 10 3aCBITIYE IIPO
AKTUBHHUH TPaHCEHIOTENIANBHUI TPAaHCIIOPT Pi3HUX
pedoBuH. EHAOTEMOMUTH MatoTh OKpeMi MIKpOBOP-
CHHKH, a TAKOX yTBOPIOIOTH KJIAIMAHOMOII0HI CTPYK-
TypH, AKi 301JIbIIYIOTH IOBEPXHIO CHIOTENIIO 1 3Mi-
HIOIOTh CBOi pO3MipH 3aJIe)KHO BiJl aKTUBHOCTI TpaH-
CEH/IOTeNaNbHOTO TpaHCHOPTy. EHmoTenianbHi Kiti-
THHH 3B’ s13aH1 MK COOOIO HIIIBHUMH 3aMUKaILHUMHA
KOHTaKTamMH. Y JUISHII TaKOro KOHTaKTy BijOyBa-
€THCSI MAKCUMAaJIbHE 30 IMKeHHS I11a3MaTUIHUX MEM-
OpaH CyCimHIX KJIITHH: KiHLI 1HTErpajJbHHUX OLJIKiB
IUIa3MOJIEM CYCIZHIX KJIITHH YTBOPIOIOTH MiXMOJIE-
KYJIIpHI MICTKH, @ HasBHUH NPOMIKOK YIIUIBHIO-
€THCS 32 PaXyHOK HOHIB KaJbLIito Ta Gpi0pui, siKi aHa-
CTOMO3YIOTb, 30BHillHI TrimpodinbHi Kiapu i riiko-
KaJIIKC CYMDKHHUX IJIa3MOJIEM HiOW 37TMBA€ThCS MPH
LBOMY B OJIMH CyUiIbHMH map. EngoTeniit po3mimty-
€ThCS HA BIJHOCHO TOBCTIN 0a3aibHiil MeMOpaHi, sika
Ma€ TOHKOQiOpmiIbHY OyI0BY, MICTUThH KOJIareH, TIi-
Ko3aMiHorikanu ta jinigu. basanpaa memOpana 3a-
Oesmeuye ikcamiro eHIOTENIaNbHUXI KIITHH Ta
CTBOPIOE 30BHINIHIO ONOPY Ui muTockenera. Komna-
I'eHOBI BOJIOKHA TI00Y/I0BaHI 3 My4KiB (iOpu, 31iemMe-
HTOBAaHHUX TIJIIKO3aMiHOIJIIKAHAMH Ta TJIIKOIPOTEi-
Hamu. DiOpHUITHU CKITaAar0THCS 3 MiKpodiOpwIL, IO MM
MIKPOCKOIIOM HarajaytTh XBUJISACTI HUTKHU (puc. 4).
Mixkpo¢ibpunu noOyaoBaHi 3 TOHIIMX €JIEMEHTIB —
poToGiOpuiI, a OCTaHHI 3 MOJIEKYJI TPOIIOKOJIAreHy.
Kosnarenosi BosiokHa MicTsITh 65% Boau. @idpobia-
CTH MalOTh BUIJIAJ BEIMKUX KIITHH 3 BIIPOCTKAMH.

Puc. 4. Cnonryunomxanunna ocHo8a mpucmyiKo8020 Kia-
nawna cepys 6inozo wypa. Enexmponna mikpogpomoepa-
@in. 30.: x4000: 1 — nonepeurno 3pi3ani nyuKu KOJIA2EHO-

sux Qiopun, 2 — enacmuyne 80JOKHO. 2NIKONPOMEIHO8I
MIKpOQIOpUIU, WO OMOYYIOMb ENACTUHOBY CEPUEBUHY;
3 — 50po 2nadkom 130601 Kiimunu
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Tin0 KITIITHHE MOKHA ITOIUTUTH Ha JIBI 30HU — IICHTPa-
JBHY €HIOTUIa3MYy, [0 MICTHThH BCi OpraHelu Ta Ie-
pudepiiiHy eKTOIUIa3My, IO 3THBAETHCS 3 MIKKII-
TUHHOK PEYOBUHOIO Ta HE MA€E YiTKUX Mex. Tparuis-
I0ThCS TakoK GiOporuTH (KiHIEBI GOPMH PO3BUTKY
(i6pobmacTiB), sIKi MAIOTh BEPETEHONOAIOHY hopmy
3 HEBEJIMKOIO KUIBKICTIO opranen. Emactuyni BoJO-
KHa TIOOY/JI0BaHi 3 €aCTHHOBUX MPOTOQiOpwII, 110 B
KOMIUIEKCI 3 TIKONpOTe{HAMU yTBOPIOIOTH MiKpoi-
Opwiy. ['magki MiOIIMTH MArOTh BUTJIISA BEPETCHOIIO-
JMIOHMX KIIITUH 3 BiApOCTKaMu. Y X IUTOIUIa3Mi BH-
SIBJISTIOTH TOHKI aKTHHOBI Ta TOBCTI M103MHOBI Mio(i-
nmameHTH. O00JI0HKA KOYKHOTO MiOIIMTa OTOPHYTA TO-
HKOIO 0a3aJIbHOI0 MEMOpPaHO0, JI0 SIKOi MPUKPITUIIO-
I0ThCS KOJIAareHOBI (QiOpmn. Y 0a3anbHid MeMOpaHi
€ OTBOPH, B IUISHIT AKAX M S30B1 KIIITHHU KOHTAKTY-
I0Th MK COOOIO 3a JIOTIOMOT'OI0 IIITMHHUX KOHTAKIiB
(aekcyciB). HaBkono M’s30BUX KJIITHH €JIaCTHYHI Ta
TOHKI KOJIareHOB1 BOJIOKHA YTBOPIOIOTH CITKY — €HJIO-
Mi3ii, SIKHii TOEHYE CYCiAHI MiOIUTH.

BucHoBku. 1. EHfokapa npaBoro ta JiBoro me-

OpuczinanvHi 0ocnioiiceHHs

peaCepaHO-IUTYHOUKOBUX KIJAMaHiB CKIaJa€ThCs 3
TPHOX IIapiB: BHYTPIIITHHOTO Ta 30BHIIITHHOTO — €HJI0-
TETaTFHOTO — y BUTJISL TUIACTY TUIOCKHX TOJITOHA-
JILHUX KIIITHH 3 HEPIBHUMU XBWJISCTUMHU KpasiMu, TTi-
JEHIOTENIANBHOTO Wapy, IKUi NpeAcTaBIeHUN CIO-
JyYHOIO TKaHHHOIO, Ta M’S30BO-€IaCTHYHOTO MIapy,
IO MICTHUTB IJIaAKI MiOLIUTH, OOTUIETEHI ITy4YKaMH KO-
JIareHOBUX BOJIOKOH 3 (hibpoOmactamMu Ta OLIBIIONO
KUTBKICTIO €TaCTUYHUX BOJIOKOH. 2. EIeKTpOHHO-Mi-
KPOCKOIIIYHE TOCTiPKEHHS TBO- Ta TPUCTYIKOBOTO
KJIaTlaHiB ceplsl MMoKa3alio, 10 TOBIIMHA EHIOTeNia-
JIBHUX KJIITHH HEOJHAKOBA B PI3HUX i1 minsgHKax. EH-
JOTEIH PO3MIIIyEThCS HA TOBCTIH 0Oa3anbHId MeM-
Opani. KojareHoBi BosiokHa o0y 10BaHi 3 My4KiB ¢i-
OpwJ1, 3IEMEHTOBAHUX TJIIKO3aMIiHIJIIKaHAMH Ta TIi-
kompoTeiHamu. EmacTudHi BomokHA (QOPMYIOTHCS 3
€JIACTUHOBHX MPOTO(IOPHII, 1[0 B KOMIUIEKCI 3 TJIIKO-
mpoTeiHaM# YTBOPIOIOTH MiKpo(iOpmItH.
IlepcnekTuBM nogajabMMUX Aocaigxenb. [lona-
JIBIIE BUBYCHHSM MaKpoO-, MIKpO-, Ta YIBTPaMiKpO-
CKOMIYHOI OpraHi3alii KJamaHHOTo anapary Cepiisl.
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MAKPO-, MUKPO-, 1 YIIBTPACTPYKTYPHA OPITAHU3AIIUA TPEXCTBOPYATOI'O U IBY-
CTBOPYATOI'O KJIAITAHOB CEPIIA BEJIOM KPBICHI

Pe3ome. B cTaThe mpUBeaCHBI W MTPOAHATH3UPOBAHBI JaHHBIE HCCIICAOBAHUS, YTO MPOBOJMIOCH HAa OCIBIX
KpBICaxX caMKax M caMIlaX penpoIyKTHBHOTO Bo3pacTa. Llenbro uccnenoBanus ObLUIO ONPEaeTnTh OCOOEHHOCTH
MaKpo-, MUKpPO-, H YIBTPACTPYKTYPHOI OpraHU3alliH TPEXCTBOPYATOrO M JBYCTBOPYATOTO KJIAIIAHOB CepALa
SKCIIEPUMEHTAITBHBIX JKUBOTHBIX. Y CTAHOBJICHO, YTO SHAOKAP]] IIPABOTO U JIEBOTO MPEACEPAHO-KETYJOUKO-
BBIX KJIallAHOB COCTOUT U3 TPEX CJIOCB: BHYTPEHHETO M BHEITHETO — 3HIOTEIHAIBHOTO - B BUJIE TJIACTa TUI0C-
KHX TOJIMTOHAIBHBIX KJIETOK C HEPaBHBIMHU BOJTHOBBIMH KpasiMH, OAIHIOTEITHATBHOTO CII0s1, KOTOPBIH Ipe-
CTaBJICH COCAMHUTEIBHON TKAHBIO M MBIIICYHO-JIACTHYHOTO CJI0sl, KOTOPBIH CONEPKHUT TIaJKUE MUOILIUTEI,
OIUJICTEHHBIC MIETIOTKAMU KOJIJIATCHOBBIX BOJIOKOH ¢ (hubpobiacTaMu 1 OOJBIINM KOJTHMUYECTBOM 3JIaCTHUHBIX
BOJIOKOH. EJIEKTPOHHOMHPKPOCKOITMYUCKHE MCCIIETOBAHMS IBO- M TPEXCTBOPYATOTO KIIAIIAHOB Cep/Ilia MoKa-
3aJ10, 4TO TOJIIIMHA YHIOTEIHAIBHBIX KJICTOK HEOAMHAKOBA B PAa3HBIX €€ yJacTKax. DHAOTEINH pa3MenaeTcs
Ha TOJCTOH Oa3anbHON MeMmOpaHe. KoiareHoBbIE BOJIOKHA MOCTPOSHBI U3 MYyYKOB (PUOPUILI, CLIEMEHTHPO-
BaHHBIX TJIMKO3aMUHITIMKaHAMHU U TJIMKONPOTEMHAMH. DJIaCTHYHBIE BOJIOKHA ()OPMUPYIOTCS U3 3JIaCTUHOBBIX
MPOTOQUOPHILL, YTO B KOMIUIEKCE C TIUKOIPOTENHAMH 00pa3yIOT MHKPOGUOPUILIHL.

KiroueBbie ciioBa: CTpyKTypHasi OpraHW3alys; TPEXCTBOPYATHIA KIIAaH; JBYCTBOPYATHINA KilamaH, Oenas
KpbIca.

MACRO-, MICRO-, AND ULTRA-STRUCTURAL ORGANIZATION OF TRICUSPID AND BI-
VALVE VALVES OF THE WHITE SHARK HEART

Abstract. Over the past 10 years, cardiovascular disease has become the main cause of mortality in the world
and accounts for 30% of all cases and 45% of all non-infectious causes of death. Pathology of the cardiovas-
cular system is the most widespread, tends to increase, often leads to disability and mortality of the working-
age population and is a medical and social problem. Despite the large number of morphological studies, many
guestions relating to the valve heart remain unresolved. The valve apparatus of the heart provides normal
hemodynamics of the cardiac output and heart biomechanics as a whole. Damage to any of the structural com-
ponents of the atrioventricular valve leads to the appearance of the pathology of the valve apparatus in general,
which may lead to hemodynamic disorders. Current issues concerning the dynamics of the development of
valves and their structural components remain, blood supply to the valvular apparatus is normal, as they carry
a large functional load. The purpose of the study to establish the features of the macro, micro, and ultrastruc-
tural organization of tricuspid and bivalve valves of the white shark heart. Material and methods. The study
was performed on 24 sexually mature white rats of reproductive age (12 males, 12 females) weighing 160-220
g. Experimental animals were divided into 3 groups of 8 animals (4 females, 4 males): the first group served
for the study of macro- , the second for micro, and the third for the ultramicroscopic organization of the tricus-
pid and bivalve valves of the white rat heart. Euthanasia of animals was performed by overdose of intraperito-
neal anesthesia using sodium thiopental (25 mg / kg of body weight of the animal). All experimental animals
were kept under the vivarium of the Lviv National Medical University named after Danylo Halytsky. The
research was conducted in accordance with the provisions of the European Convention for the Protection of
Vertebrate Animals used for Experimental and Other Scientific Purposes (Strasbourg, 1986), Council of Eu-
rope Directives 86/609 / EEC (1986), Law of Ukraine No. 3447-1V «On the Protection of Animals from Cruel
behaviory, the general ethical principles of experiments on animals adopted by the First National Congress of
Ukraine on Bioethics (2001). Images from the histological preparations of the tricycle and bivalve valves on
the computer monitor were taken from the microscope MICROmed SEO SCAN and using the Vision CCD
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Camera. The studies were carried out at definite dates of the experiment in preparations of stained hematox-
ylin-eosin. An electron microscopic examination of the bivalve and tricuspid valves of the white rats hearts
was carried out on an electronically transmitted TEM-100 transducer microscope. Photos were taken using the
digital camera SONY-19. Results and discussion. Tricuspid valve of a white rat heart- a system of three large
openers of a triangular shape, the bases of which are merged. The morphometric analysis showed that the
length of the septum arch is = 2.5 mm, the width is = 2.0 mm, the poster arm is + 2.3 mm and + 2.0 mm
respectively, the angle is + 2.4 mm and + 2.1 mm (average values). The free edge of each leaf has the shape
of a plate, which, with the help of strains — tendon strings, is attached to three papillary muscles. The papilla
muscles have a conical shape and are a continuation of the heart muscle. The bivalve valve consists of two
doors. One septum, partition, begins with the septum edge of the left atrial-ventricular opening, separating it
from the opening of the aorta, which is a feature of the white rat. Its length is + 4.5 mm, width — + 2.0 mm.
The second door — parietal (parietal), starts from the wall of the atrium ventricular opening. Its length is + 3,3
mm, width —+ 1,7 mm. Histologically and right, and the left atrioventricular valve are represented by the folds
of the endocardium. The endocard of bivalve and tricycle valves of the white rat heart consists of 3 layers: 1)
internal and external — endothelial — in the form of a layer of flat polygonal form, elongated in the length of
cells with uneven wavy edges. On the inner surface (ventricular vestige), the endothelial cells contain a lot of
microvilli; 2) sub-endothelial layer, which is represented by fiber-rich connective tissue. As part of this con-
nective tissue base, the surface fibrous and deep spongy layers are isolated. Surface fibrous layer — a dense
connective tissue with a small number of cells, thick bundles of collagen fibers oriented in different directions,
which provides strength under the influence of various factors. The deep sponge layer is a loose connective
tissue rich in cells; 3) the muscular-elastic layer is presented by smooth miocites, braided with bundles of
collagen fibers with fibroblasts and more elastic fibers. Electron microscopic examination of two- and three-
bluestinal valves of the white rat heart showed that the thickness of endothelial cells varies in different parts
of it, distinguish: the nuclear zone (the most thick), which contains the core of the endotheliocyte of the elon-
gated (oval) form, the cell can simultaneously be 2-3 nuclei and more; a zone of organelles containing orga-
nelles and inclusion and a peripheral zone (thinnest) containing open-fenestria. The endothelium is placed on
a relatively thick basal membrane that has a finfibrile structure, contains collagen, glycosaminoglycans and
lipids. The basement membrane ensures the fixation of the endothelial cells and creates an external support for
the cytoskeleton. Collagen fibers are constructed from fibrillated beams cemented with glycosaminoglycans
and glycoproteins. Elastic fibers are constructed of elastin protofibrils, which, in combination with glycopro-
teins, form microfibrils. Conclusions. As a result of studies on male and female rats, it was found that endo-
cardium of the right and left atrioventricular valves consists of three layers: internal and external — endothelial
— in the form of a layer of flat polygonal cells with uneven waved edges, a sub-endothelial layer, which is
represented by a connective tissue and a muscular-elastic layer containing smooth myocytes, braided with
bundles of collagen fibers with fibroblasts and more elastic fibers. Electron microscopic examination of tri-
cuspid and bivalve heart valves showed that the thickness of endothelial cells varies in different parts of it. The
endothelium is placed on a thick basal membrane. Collagen fibers are constructed from fibrillated beams ce-
mented with glycosaminglycans and glycoproteins. Elastic fibers are formed from elastin protofibrils, which,
in combination with glycoproteins, form microfibrils.

Key words: structure organization; tricuspid valve; bivalve valve; white rat.

Bioomocmi npo asmopa:

CumiBcbka Pokconana PomaniBua — acnipanT kadeapu HopManbHOT aHaToMmii JIbBIBCEKOTO HAIlIOHATEHOTO
MEAWYHOr0 yHiBepcuteTy iMeHi Jannna ["anuipkoro;

Information about author:

Symivska Roksolana R. — Post-graduate student of the department of normal anatomy Danylo Halytsky Lviv
National Medical University.

Hagniiima 17.09.2018 p.
Penenzent — npod. enonrok JI.5. (Teprominns)

Kniniuna anamomia ma onepamuena xipypeia — T. 17, Ne 4 — 2018 29



