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HO20 MeouuHo2o yHisepcumemy imeni M.1. [lupocosa

3MIHHU YJIBTPACTPYKTYPHOI OPTAHI3ZAIII KJIITUH CJIN30BOI
OBOJIOHKHA CTPABOXO/Y IIYPIB 3 MOJIEJIbOBAHOIO
CTPUKTYPOIO TPETHOI'O CTYIIEHSI

Pe3rome. [IpoBenieHO €1EKTPOHHO-MIKPOCKOMIYHE JOCTIHKEHH CyOMIKPOCKOIIYHOT opraHizaii 6a3anbHuX,
IIUITYBaTHX, MOBEPXHEBUX EIMITENIONUTIB 0araToIapoBOro HE3POTOBLIOTO EMiTeNio, TIAIKUX MIOIUTIB
M’S130BOT TUTACTHHKH 1 CKOPOYYBAJIBHUX €JIEMEHTIB M’ S30BOTO IIApy CTPABOXOAY HIYPiB 3 MOJAEIHOBAHOIO
CTPUKTYPOIO TPETHOTO CTyIeHs. BUSBICHO BOTHUIIA TI3HCY Y sIEPHIN MeMOpaHi, MeMOpaHax MITOXOHAPIH,
€H/IOTUTa3MATUIHOMY PETHKYIYMI 1 IIACTUHYACTOMY IIUTOIUIA3MATUIHOMY KoMITIeKci ['ombmki. Y kiiTHHaX
CTPaBOXOAY 31 CTPHKTYPOIO TPETHOTO CTYICHSI PO3BUBAIOTHCS KaTabOoi4HI MPOLECH, 10 MPU3BOISATH O PO3-

Majy OpraHen.

Kuaro4oBi cji0Ba: yapTpacTpyKTypa KIIITHH CTPABOXOY, CTPUKTYpa CTPABOXOY, KaTaOOJI9HI MTPOIIECH.

BripoBakeHHsI OCTaHHIM 4acoM pi3HHUX Cy4YacCHHX
METO/IiB A1arHOCTUKY 1 JIIKyBaHHS CTEHO3YIOUUX 3a-
XBOPIOBaHb cTpaBoxofy [ 1-3] He mpu3Beso 10 Moir-
IICHHS pe3yJbTaTIiB iX JiKyBaHHS Ta 3MEHIIECHHS Pi-
BHS YCKJIaJIHEHb. 3aJMIIAEThC BUCOKHN PiBEHB Ta-
KHX paHHIX 1 Mi3HIX YCKJIQJHEHb, SK: HECIPOMOXK-
HICTh LIBIB CTPAaBOXiJHO-OPTaHHUX aHACTOMO3IB, PO-
3BUTOK iH(EKIIHHNX yCKJIaHEHb, THEBMOHII, eMITi-
€MH TUIEBPU, MEJIACTeHiTa, MEPUTOHITY, PO3BHTOK
micysIonepalifHuX pyoLeBux CTPUKTYp Tomio. Kpim
TOTO, 3aJTUIIAETHCSI BUCOKOKO 1 Ticisonepariiiina je-
tanbHicTh — 3,5-30 % [4-6]. ToMy Hamu [yis BUpOO-
JICHHS €IMHOI MATOT€HETHUYHOI TAKTHKHU JIIKYBaHHS
CTPHUKTYp CTPABOXOAY Ta TOJIIIIICHHS Pe3yJIbTaTiB
OyJI0 3ampoIOHOBaHE MOJEJIOBAHHS CTPUKTYPH
CTpaBOXO/y B €KCIIEPUMEHTI i BUBYCHHS YIIBTPACTPY-
KTYpHHX 3MiH CIM30BOI OOOJIOHKH CaMoOi CTPUKTYpH
[7].

Merta gocsainKeHHsI: JOCTIIUTH TUHAMIKY YIIb-
TPACTPYKTYPHHUX 3MiH CTIHKH CTPaBOXOJy B HOpMi Ta
IIPH TPETHOMY CTYIIEHI Or0 CTPUKTYPH.

Mamepian i memoou. Excnepumenm suxonyea-
6cs Ha Oinux wypax, camysx, macoro 8io 250 0o 300
2. Excnepumenmu npogoounu y 8ionogionocmi 00 3a-
2ANbHUX NPUHYUNIE eKCNePUMEHMI8 HAO MBAPUHAMU,
yxeanenumu I HayionanbHum Konepecom 3 bioemuxu
(Kuis, 2001 p.) i y3eo0ocenumu 3 nonodicenuamu €g-
©. Ulanpuncekuii €.B., 2016

PONelicbKoi KOHBEHYII NPo 3axucm xpebemHux mea-
PUH, AKI BUKOPUCTOBYIOMBCS 8 eKCNEPUMEHMATILHUX
ma iHwux Haykosux yinax (Cmpacoype, 1986 p.).

Bcim meapunam odocnionoi epynu (10 wypis)
CcmMeopI08anacy MoOelb CMPUKMypU CmMpagoxooy
mpemvo2o cmynens. YV ceoix docuioax cmeoprosanu
MOOeb CMPUKMYPU CIPABOX00Y HACIMYNHUM YUHOM:
nicis nOwapo8o2o po3Kpumms nepeoHboi 4epeerol
CMIHKU NOBHICMIO nepes’a3y8aiu ad0OMIHATbHUL
8i00in cmpasoxody. Y xoumponvniil epyni (6 wypis)
BUKOHYBANIU PO3KPUMNISL NEPEOHbOI YePesHOL CIIHKU
3 HACMYNHUM i nowaposum sauiueanHam. Teapun
8UB0OUNU 3 00CNIOY HA 3 000y WIAXOM Nepedo3y-
BAHHS KEMAMIHY | 8UKOHY8AU 3a0ip mamepiany 0/
VALMPACMPYKINYPHO20 O0CTIONCEHHSL.

Mamepianom 0 enekmponHO-MIKPOCKONiY-
HO20 O00CTIONCeHHST OVaU BUCIUEH] WUMAMOYKU MKA-
HUHU CIU30801 0O0NOHKU OLIAHKY CAMOL CIMPUKIYpU
CMpagoxooy wiypie 3 Mo0enbo8aHo0 CMPUKIMYPOIO
mpemvo2o cmyneHns. /[ia KoHmponio aKkocmi 2icmo-
JI02TYHOT 0OPOOKU MKAHUHU BUKOPUCTOBYBATU WIMA-
MOUKU CIU3060T 0OOIOHKU CIMPABOX00Y eKCHePUMEH-
MmanvHux meapuu epynu koumpomo. LlImamouxu
MKanuHU 8iopasy nicis 3a60py posmiwysanu y 2,5%
3a0ygepenomy po3uuHi  enomapo-gpopmanrsoezio-
Hoeo ghikcamopa npu memnepamypi 4°C 0ns nonepe-
Ouvoi Qixcayii. Ilicns npomusanns y 6ypepromy po-
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3YUHI MKAHUHY NepeHOCUNU OJi OCIAMOYHOI Qikca-
yii 6 1% 3a0ygepenuii po3uun 4OMupbOXOKUCi 0cmiio
Ha 3-4 200. 3He800HeHH S NPOBOOUNIU 8 CRUPMAX 3PO-
cmarouoi Konyenmpayii ma ayemoi. Tranuny posmi-
Wysanu 6 cymiul enoKCUOHUX CMOJ (enoH-apandim)
3a 3azaneHonpuiHAmMuUMU Memoouxamu. Ilonimepu-
3ayito O10Ki8 30IUCHIOBANU 8 MEPMOCIMAMI NPU MeM-
nepamypi 60°C ynpoodoeac 06ox 0ib6. 3 ompumarux
onokie Ha ynempamikpomomi YMTII-3 eucomosnsinu
VILMPAMOHKI 3pi3u, MOHMYBAAU iX HA eNeKmpOTimu-
YHI CIMOYKU I, NICIA KOHMPACMYBAHHA YUMPAMOM
CBUHYIO, 6UBUANU NI eNeKMPOHHUM MIKPOCKONOM
EMB-100 BP npu uanpysi 75 K8, w0 HpUCKOpIO-
€MbCAL.

Pe3yabTaTi 10CHiKeHHS Ta iX 00rOBOpPeHHSI.
EnexTpoHHO-MIKPOCKOIIYHE TOCTIKEHHST KIITHH
CTpaBOXOJY IHTaKTHUX LIYpiB MOKA3aJI0 HASBHICTbH
3aJJ0BIJILHOT TiCTOJNOTIYHOT 00poOku TkaHMHU. Cy0-
MIKPOCKOITIYHAa OpTaHi3aiis OpTraHeN KIITHH CIU30-
BOi OOOJIOHKH CTPaBOXOJY BiJIIIOBifaja Cy4acHUM
ysiBieHHSIM. [ToIKOIKeHHS TIa3MaTUYHUX 1 BHYTpi-
LIHbOKJIITUHHUX MEMOPaHHUX CTPYKTYp B IIperapa-
Tax He 0yIo.

[lig 4ac eneKTpPOHHO-MIKPOCKOIIIYHOTO HOCIHi-
JOKCHHST 0a3aJIbHUX EIITENIOUTIB 0araTomapoBoro
HE3pOTOBLIOTO EMITENI0 CTPABOXOIY BUSBICHO PO3-
BUTOK JHUCTPO(IUHMX 1 JAECTPYKTHBHUX IMOPYIICHb
BHYTPIIIHBOKIITHHHAX MeMOpaH Ta OpraHeNl LUX
KIiTHH. Snpa OazaibHUX eIMITENIONUTIB, 3arajioM,
Manu goBracty gopmy. SAnepHa memOpana Oyna 3Ha-
YHO po3mylieHa. MaTpukc siipa OyB CHIBHO IPOCBi-
TIACHHM, TEPEBAXHO Y LEHTPAJIBHIN IUISHII sjpa.
SAnepna memOpaHna Maiia 1piOHi Ta rIMOOKI iHBariHa-
uii (puc. 1).

Snepiis B KJIITHHAX BUSBIISUIMCS YK€ PijKo. bi-
JbILIA YaCTUHA SIIEPHOTO XpPOMATHHY IepedyBasa B
KOHJICHCOBAaHOMY CTaHi, HOro IIIMOKH KOHLIEHTPYBa-
JHcS B3NOBXK siiepHOi MemOpanu. IlepunykieapHi
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Puc. 1. Ynempacmpyxmypa 6asanenux enimenioyumis
b6azamouiapo8o20 He3pO2osiN020 enimein Cmpasoxooy
wypie 3i CMpuKmypow mpemoo20 cmynets. Ineazinayii
s0epHoi membpanu i socHuwa posnyuenns. Konmpacmy-
eanHs yumpamom ceunyio, 38000

OpuzinanwvHi 00cniocenns

poctopu Oy HepiBHOMIpHO postmpeni. HaOpskoi
MITOXOH/IPi1 3HAXOIWINCH B MEPUHYKJICAPHIN ITiIs-
HIII IATOTIa3MA. MiTOXOHIPii OyITH 3 TPOCBITIICHUM
MaTPUKCOM 1 JIe30pTraHi30BaHUMH KpucTamu. Yacto
MO>KHA OYJIO CIIOCTEPIraT BOTHHIIEBUH JIi3UC 30BHI-
IIHIX MeMOpaH Ta KpucT MiToxoHApid. [lopsia 3 M,
B KJIIITHHAX OyJlW MPUCYTHI MITOXOH/PII 3 TOTAIBHO
3pyiHOBaHUMHY Kprictamu. L{i MiToXoHapil Manu BU-
I, BakyoJIed, 3allOBHEHUX KOHIJIOMEpaToM Oe3c-
TPYKTYypHOI CyOCTaHIIii, siIka Ma€ Pi3Hy €NEKTPOHHY
LIBHICTD (pHC. 2).

uctepHr rpaHyJsIpHOIO E€HIOIUIa3MAaTHYHOIO
peTHKyTyMa Oyl pO3MIMPEHi, Madl BUTJISI BaKyo-
JIeH, 3aIIOBHEHUX TIEPEBasKHO €IIEKTPOHHO-TIPO30POI0
pedoBrHO0. Ha MeMOpaHax rpanysipHOTO €HJI0TLIa-
3MAaTUYHOTO PETUKYIyMa IMPaKTUYHO OyIH BiACYT-
HiMu pubocoMu. BimbHUX pOOCOM Ta MOIICOM B LIU-
TOIUIa3Mi Ay>Ke Majlo. Y mpemnaparax BUSBISLIHCS Oa-
3aJIbHI eMiTeNIONUTH 3 (parMeHTOBaHUMH MeMOpa-
HaMU TPaHyJSIPHOI eHA0IUTa3MaTHIHOI Mepexi. [1ma-
CTHHYACTHI LUTOIUIA3MAaTUYHUI KOMIUIEKC I 0Bkl
OyB peaykoBaHWH, MaB O6€311aJHO OPiEHTOBaHI TIaKi
MeMOpaHHU, OTOYEHI HEBEJIIMKOIO KIJIbKICTIO BEIHUKHX
CJICKTPOHHO-TIPO30PHUX BE3UKYJ. Y IIMTOILIA3MI B Ji-
JISTHIII JIOKaJi3alii miiacTHHYACTOTO IIMTOIIa3MaTHY-
HOTO KOMIUTeKCY ["0b/Ki BUABIISIINCH BTOPUHHI JTi-
30COMHU Ta JpiOHI BKIIOYECHHS JimiaiB (puc. 3).

HuTonnazmarnyna MemMOpaHa Maya po3IylieHy
CTPYKTYpY, Oyna moToBILIeHA, CXWIbHA A0 AedopMma-
ii 1 Majia BUCOKHMI CTYMIHb €JIEKTPOHHOI IIUIBHOCTI.
Jexonu crioctepiraiich MHOKHUHHI OCepeKH ii Ji-
3ucy Ta posnyineHHs. [llumyBari emitemanbHl Kili-
THHH CIIM30BO1 0OOJIOHKH CTPAaBOXOLY MICTHIIM CKY-
ITYEeHHS OCMiO(ITFHUX TpaHyJl TIIiKoreny. Y nepudge-
PIHHUX BIAIIAX IIUTOIUIA3MH CIITETIONUTIB IIMITY-
BaTOI0 LIapy PO3MILIYBAJIMCh AOBUILHO OPi€HTOBAaHi
ToHO(1OpHH, siKi iHOAI Oynu ne3opraHizoBani. SAne-
pHUI XpOMaTHH 1epe0yBaB NepEBaAKHO Y KOHACHCO-
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Puc. 2. Yaiempacmpyxmypa bazanvrux enimenioyumie
bazamouiapogozo He3po2osiiozo enimenito Cmpagoxooy
wypie 3i cmpuxkmypoo mpemvo2o cmynens. Jlisuc
Kpucm mimoxouopii.. Konmpacmyesanus yumpamom
ceunyio, *36000
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Opuczinanvui 00C1i0HceHHs

Puc. 3. Vaiempacmpyxmypa basanerux enimenioyumis
bazamowapo8o2o He3po206iNo20 enimenilo cmpagoxooy
wypie 3i CMpUKmypoio mpemvo2o cmynemns. Bmopunui ni-
30comu 6 yumonnasmi. Konmpacmyeanus yumpamom
ceunyro, 40000

BaHil (opmi, Horo riauOku Oynu 3i0paHi y LIUIbHE
ocMio(isIbHE KiJbIlE, 10 PO3TAIIOBYBAJIOCH MO KOH-
Typy snepHoi MemOpanu. llepuHykiteapai mpocTopu
Oynu HEepiBHOMIPHO Ta BaKyOJeMOAiOHO PO3IINpEHi.
Po3snymennst simepHoi MeMOpaHH CYTIPOBOIKYBATOCS
MOSIBOIO YHCJIICHHUX BOTHUII JI3UCYy. Y IHTOILIA3Mi
EMITeNIOINTIB PO3TAIIOBYBAJIACh HEBEJIMKA KUTHKICTh
MITOXOH/IPii, MATPUKC SKHUX OYB €JIEKTPOHHO-TIPO30-
puM. MiToXOH/PII Malll MOOJIWHOKI BKOPOYEHI KpH-
cT. 30BHIITHI MEMOpaHH Ta KPUCTH OUTBIIIOCTI MiTO-
XOHJIPiii Majy BOTHUINA JISCTPYKIli. Bussnsuucs i
TOTaJBHO 3pYHHOBaHI MITOXOH/Ipii. Posmmpenns uu-
CTEpH TPaHYJISAPHOTO EHAOMIa3MAaTUYHOTO PETHKY-
JyMa CYHpPOBOIKYBaJIOCS 3MEHIIEHHSM KiJIbKOCTI
pubocom, 3B’sa3aHUX 3 Horo MemOpaHamu. Bussis-
JIUCS IIWITYBATi CMITENONUTH 3 (PparMeHTOBaHUMH
MeMOpaHaMH TPaHyJIAPHOTO EHAOIUIA3MaTHYHOTO
petukyinyMa. Y IUTOIIIa3Mi MPaKTHYHO OYJIU BiACy-
THIMH BUTBHI moJricomu Ta pubocomu. [lnactuHuac-
TN MUTOIUIa3MaTHYHUHN KoMImieke ["onbki OyB pe-
IYKOBaHMK 1 MpEICTaBICHUH MOOJWMHOKUMHM TIJiaj-
KUMHU MeMOpaHamH, MOOJIN3Y SIKMX 3HAXO/IMIHCH Be-
JIMK] €JIeKTPOHHO-TIPO30pi Bakyosi. Y AUISHLI po3Ta-
LIyBaHHA IUIACTUHYACTOTO  LUTOILIA3MaTUYHOTO
KoMIuieKcy ["0JIbJKi BUSIBIISLTHCS BTOPUHHI JII30COMU
1 BEJIMKI BKJIFOUEHHS JITIIIB (puc. 4).

MiKKITITHHHI TpocTOopH OyJIM CHJIIBHO PO3IIUPEH,
BMIIIYBJIM HEBEIUKY KUIBKICTh ITUTOILIA3MATHYHUX
BIJIPOCTKIB 1 OYJIM 3aIllOBHEHI €JIEKTPOHHO-ITPO30POIO
cyocranniero. LluTormmasmaTnyna memOpana Oyia
CWJIBHO PO3ITyIIeHa, MaJjia BEJIMKY KiJIbKICTh BOTHHMIIL
nectpykiii. OkpeMi MiKpOBOPCHUHKH OYJIM TOTaJIbHO
3pyHHOBaHI.

Enitenionutyn moBepxHEBOro mapy OaraToria-
POBOI0O €MITENI0 CTPABOXOAY Malld CIUIONIEHY (o-
pMmy. Snepra MemOpaHa emiTENiONUTIB TOBEPXHE-
BOr0 LIapy TOTaJbHO 3pylHOBaHa. B iX muromnasmi
BUSIBIISIETHCS HEBEJIUKA KUIbKICTh IECTPYKTUBHO 3Mi-
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Puc. 4. Ynempacmpyxmypa wiunyeamux enimenioyumie
bazamowapoeoeo He3po208iNo2o enimenio cmpagoxooy
Wypie 31 CmpuKmypoio mpemvo20 cmynems. Benuxi exkiio-
yenws ninidie y yumonnasmi. Konmpacmyeanus yumpa-
mom ceunyio, 41000

HeHux opraHen. ToHodibpwmm Oynu (hparMeHTOBaHI
i 0e3nmasHO Opi€eHTOBaHI. Y MEpeBaXHOI OLTBIIOCTI
KIITHH OpraHeNly Ta MeMOpaHHI KOMIUIEKCH OyJu
ocepenkoBo 3pyiHOBaHi. Ha mnwmrommazMaTudHIN
MeMOpaHi € HeBeJIMKa KUIBKICTh necMocoM. Lluro-
IU1a3MaTHYHa MeMOpaHa MOTOBIIIEHA, ii YiTKO KOHTY-
pOBaHa CTPYKTypa MOpyIIeHa.

YApTpacTpyKTYpHA OpraHizalfisi TIaJKux Mio-
LUTIB M’SI30BOi TUTACTUHKHU CIIU30BOI OOOJIOHKH IITy-
piB CTpaBOXOIy 3 MOJAEIBOBAHOI CTPUKTYPOIO Tpe-
THOTO CTYTICHS 3a3HaNa JECTPYKTUBHUX 1 TUCTpOGid-
HUX MOPYIIeHb. Sapa riagKux MiOIUTIB Malld BHTS-
THYTY OpMY i 3BUYalHI sl JAHUX KIITHH PO3MIpH.
SlnepHuii xpoMaTuH mepeOyBaB y IEKOHJICHCOBA-
HOMY CTaHi, TpaHyJX HOro PiBHOMIPHO PO3MOIiJIs-
JIUCSL TIO TUIOIIMHI 3pi3y sapa. Jlekonu B MaTpuKCi
s7pa BUSIBIISUTUCS TPYJ0YKH KOHJICHCOBAHOTO XpOMa-
TUHY, SIKi OyJIM XaOTHYHO PO3CisiHI B MaTpukci. Ile-
PHUHYKIJIEapHI MPOCTOPH PiBHOMIpHO po3mupeHi. [o-
CHUTh YaCTO MOXHA OYJIO CIIOCTEPIraTH JIi3UC AUITHOK
simepHoi MeMmOpanu. B 1minmomy simepHa memOpaHa
Oyna nyxe CHIBHO posmymieHa. OpraHenu B IUTO-
IU1a3Mi TJIQJKUX MIOIMTIB PO3TAlIOBYBAJINCh y BU-
[T CKYITYeHb B IEPUHYKIICAPHii AUIsHI. MiToX0-
HApii Oyio Mayno, BOHU 3HAXOAWINCH y CTaHi Haly-
XaHHS PI3HOTO CTYIIEHS 1 MICTHIIU €IeKTPOHHO-IIPO-
30puii MaTpukc. MiTOXOHApIi MaJlv TOOAMHOKI J1e3-
OpraHi3oBaHi KpUCTH. Y YaCTMHHU MITOXOHAPiH croc-
TEpIrajich OCepeIki PyWHYBaHHs 30BHILITHIX MEM-
OpaH i1 kpuct. l{lucTepHu eHI0IUIA3MAaTHYHOTO PETH-
KyJiyma OyJii po3IIUpeHi, 3a1I0BHEH] TOHKOBOJIOKHU-
CTOIO PEUOBHHOI0. Y JIEIKHX TTIAJIKUX MiOIIUTaX MEM-
OpaHM eHJIOMIa3MaTUYHOTO PETUKYyTyMa Oyu dpar-
MeHTOBaHi. lluromnasmaruuna memOpana Oyna cu-
JHHO PO3MyILIEHa 1 MOTOBIIEHA, MOOIN3Y HEl y LUTO-
IUTa3Mi BUSIBIISTIACH HEBENMKA KUIBKICTh KaBeosd. Y
LUTOIUIA3Mi IIaIKUX MIOLUTIB OYyJIM MPUCYTHI Oe3a-
JTHO Opi€EHTOBaHI CKyIMYEeHHS Mi0(iIaMeHTiB.
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[lomepeynoniocmyroBana M’s30Ba  TKaHWHA

M’5130B01 OOOJIOHKH CTPAaBOXOAY B [IJISHII CTPHK-
TypH TPETHOTO CTYIIEHS Masia CyOMIKPOCKOIIYHY Op-
raHi3alilo, XapakTepHy Ui MepeBa)kaHHs AECTPYK-
TUBHUX TPOLECIB Haj auctpodiunumu. SAnpa mome-
PEYHOTIOCMYTOBAHUX M’ SI30BHX BOJIOKOH 30epiramm
TUTIOBY TOJIOBXEHY (HOopMy 1 MiCTHIH, 3A€01IbIIOT0
PIBHOMIpPHO pO3MOAITICHI TpaHylH JEKOHAEHCOBa-
HOTO XpoMaTuHy. Matpukc siapa OyB MPOCBITICHHIA.
SAnepHa memOpana po3MyIIeHa, MICTUTh 3HAYHY KiTb-
KicTh BorHUII AecTpykuii. [lepunykineapHi npoctopu
ITIOMIPHO Ta PIBHOMIPHO pO3IMIHpeHi. MiTOXOHIpil
JIOKaTi3yBaIHCA MiX Mio(hiOpriIaMu y BUTIISIII OKPY-
ITIUX, HEMPaBUIbHOI (JOPMH, YTBOPEHb, OOMEKECHUX
CIIEMEHTapHOI0 MeMOpaHOo0. MaTpUKC MiTOXOHAPIH
MaB Tpy0O BOJIOKHUCTY CTPYKTYPY 1 Ty»Ke€ BHUCOKY
CJIEKTPOHHY LIUIHICTh. 30BHIIIHI MeMOpaHU 1 KpH-
CTH MITOXOHJpiA OynM OCEepeaKOBaHO Ji30BaHi.
Jy>ke 9acTo BUSBISUIIMCS TTOBHICTIO 3pYHHOBaHI MiTO-
XoHpii (puc. 5).
VY capkorutasmi 30epiraerTbcs mapajeabHa OpieHTaIlis
y4JKiB MioQiOpwII 1 momepeyHa NocMyroBaHicTs. Bu-
SIBITIOTBCSA  UISTHKW MIOCHMILIACTY 3 PO3TayKe-
HUMH 1 BUTOHYEHUMH CKOPOUYYBaJIbHHUMH €JIeMEH-
tamu. Capkoruiazma IpocBiTIeHa, B Hill M Miodi0-
pHUJIaMH BUSBISIIOTBCS CKYITYEHHS TPaHyN TIiKO-
reny. Kananpli capkomiazmMaTiaHoi Mepesxi po3miu-
pEHi, 3aloBHEHI EIEeKTPOHHO-TPO30POI0 cyOcTaH-
niero. Capkoruia3MaTiiuHa MeMOpaHa BTpadae 4iTKO
KOHTYPOBaHY CTPYKTYpY, Ha0yBa€ BHCOKOTO CTYIEHS
ocmioginii. Haituacriie B Hiif BU3HAYAIOTHCS JI1IsI-
HKH JIi3UCY.

SAnpa eHmoTenionuTiB KPOBOHOCHUX KamiJIsApiB
CIIM30BOi OOOJIOHKHM CTPAaBOXOJy B AUISHIN CTPHUK-
TYpH TPETHOTO CTYIIEHS MaJX HEMPaBUIbHY (opMYy.
SAnepHa meMmOpaHa yTBOpIOBasla YHCICHHI JpiOHI Ta
rOOoKi iHBariHaii. MaTpukc sipa MaB MiIBHIEHY
CJICKTPOHHY WIUIBbHICTh. KOHIeHCOBaHUM siepHUi
XpOMAaTUH  KOHLEHTPYBABCS  B3IOBX  SIEPHOI

et . 2 s
Puc. 5. Ynempacmpyxmypa nonepeunonocmyzosanux
M’316 cMpasoxoo0y wypie 3i CMpUKmypoio mpemvbo2o

cmynens. IIpoceimnenna capronnasmu i 1i3uc MmemopaH
mimoxouopiu. Konmpacmyeanus yumpamom ceunyro,
x39000

OpuczinanovHi 00cnioiceHnn

MeMOpaHu. Y LEHTpalbHIM IUISHII MaTpHUKCy siapa
MaJHi eNeKTPOHY IPO30pPiCTh, SfKa JOKAJi3yBaIHCh
MIOOJIMHOKO, O€371aTHO PO3KKAaHa M0 MAaTPUKCY, Ipa-
HYJTH KOHJCHCOBAHOTO 1 I'PyJOYKH JEKOHAEHCOBa-
HOTO XpOMaTHHY, a Takox pubocomu. [ianomnazma
SHIOTeaTbHIX KIITHH KPOBOHOCHHUX KaIliJIsIpiB Ha-
OpsiKIla, Ma€ HHU3bKY €JIEKTPOHHY LIIBHICTH, Mic-
TUTH HEBEJIMKY KiIbKICTh OpraHei, pubocoM Ta moJii-
coM. Y IHUTOIIIa3Mi OKPEMHX €HAOTENIONHTIB OyIn
MIPUCYTHI BTOPUHHI JII30COMH 1 BKJIFOYEHHS JIMiiB.
MiToxoHpii eHAOTeNONHTIB APiOHI, MalOTh OKpPY-
iy (hopMy Ta eeKTPOHHO-TIPO30pHiA MaTpHUKC. BoHH
CHJILHO HAOPSKIII, IX KPUCTH JIi30BaHI Ta (pparmeH-
TOBaHi. MaTpUKC MITOXOHApPIH MPOCBITICHUH, B
HBOMY JIEKOJIM BHSIBIISUIMCS Mi€TiHOTOAIOHI CTPYyK-
Typu. I'panyiasipHuil eHAOIIa3MaTUYHUI PETUKYITYM
BaKyoJIi30BaHUI. BUSBIIAIOTECS €HAOTETIONUTH, 110
MICTATh (PParMEHTOBaHI MEMOpaHU TPaHYJISIPHOIO
€HJOIUIa3MaTUYHOTO peTuKynayMa. IlmactuHyacTuil
OUTOIDIa3MAaTHYHUN KoMIUIeKe ['ompIki pemykoBa-
HUM, foro rmagki MeMOpaHu J1e30praHi3oBaHi i 3e-
OinpIIoro 3pyHHOBaHI. Y NUTOIIIa3Mi BiJPOCTKIB €H-
JMOTETalbHUX KIIITHH BUSBISETHCS HEBEIHMKA Kilb-
KiCTh MIKPOMIHONUTO3HUX MyxupHiB. LnTormazma-
TUYHA MeMOpaHa CHIOTEIOUTIB, Ka KOHTAKTYE 3
KpOB’I0, Ma€ YMCJICHHI MUISTHKH Ji3UCy. Y TPOCBITI
Karijsipa, KpiM KIITHHHUX €JIEMEHTIB KPOBi, BUSBIIS-
€TBCS JIETPUT, IO CKIIATAAETHCS 3 IETEHEPATUBHO 3Mi-
HeHuX (hparMeHTiB MeMOpaH, opranen Ta aMmopgHOi
cyOcTaHIIii, iMOBIpHO, JIIONPOTEINHOT MPUPOIH.
TakyM YHHOM, TIPOBEJCHE ENEKTPOHHO-MIiKpO-
CKOIIIYHE JIOCTI/IKCHHSI CyOMIKpPOCKOIIYHOI OpraHi-
3amii 0a3anbHUX, NIMITYBATHX, TIOBEPXHEBUX EIITEi-
OLIUTIB 0araTomapoBOr0 HE3POTOBIJIOT0 EHiTeito,
[JIAJIKAX MIOIUTIB M’A30BO1 IJIACTHHKH 1 CKOPOYYyBa-
JBHUX €JIEMEHTIB M’S30BOTO IIAapy CTPABOXOMIY IIIy-
PIB 3 MOJIETTHOBAHOIO CTPUKTYPOIO TPETHOT'O CTYTICHS
MOKa3aJl0 TMpPEBAIIOBAHHS JECTPYKTHBHUX TMOPY-
meHb. OcepeIkoBOMY Ji3UCy Hiajsraia saepHa MeM-
OpaHa, MeMOpaHW MITOXOHIPIN, EHIOTUIa3MaTH4-
HOTO PETUKYJyMa i IUIACTHHYACTOrO [TUTOIIa3MaTH-
YHOro KoMiuiekcy I'oyibpki. BHacimok 1ux mopy-
LIeHb CTpaXaae 010€HepreTHKa BCiX KJIITHH CTPaBoO-
xojy. PemapaTtuBHi, MeTaboI14HI Ta CHHTETUYHI BHY-
TPIIIHBOKTITUHHI TIPOLIECH J€3aKTUBOBAHI, 110 CTPY-
KTYpHO MiATBEPIKYETHCS 3HWKEHHSIM KiIBKOCTI pH-
00COM 1 OJTICOM Yy LUTOIIIAa3Mi, 8 TAKOX PO3ITyILEH-
HSIM, BOTHUILIEBUM, 2 JICKOIH W TOTAJILHUM JII3HCOM
MeMOpaH IpaHyJISIpHOTO €HJOIIa3MaTHYHOIO PETH-
KyJiyMa. YJIBTPAaCTPYKTYpHi 3MiHU OpraHes IiaKkux
MIOIUTIB 1 TIONIEPEYHONIOCMYTOBaHUX M’ S30BUX BO-
JIOKOH B JIJISHII CTPUKTYPU CTPABOXOJY CBiJT4aTh
PO 3HIKEHHSI CKOPOUYYBaJIbHOI 3aTHOCTI LUX KIIi-
TUH. CyOMIKpOCKOIIIYHi MOPYLICHHS €HAOTEIIOLHTIB
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Opuczinanvui 00C1i0HceHHs

KaIliJISIPHOTO pyciia CTPAaBOXOAY CBiUaTh PO PO3BU-
TOK BHYTPIIIHBOKIIITHHHOTO HaOpsKY. BiacyTHicTh B
IIATOIUTAa3Mi BiIPOCTKIB €HAOTETIAIBHUX KIITHH MiK-
POIIHOIIMTO3HMX MTyXUPIIiB BKa3ye Ha Mailke TIOBHE
MPUMTUHEHHS TPAHCUEIIOIAPHOTO TPAHCIIOPTY Pevo-
BHH, BOJM 1 €NEKTPONITIB. YIIbTPacCTPYKTypa KIITHH
CTPaBOXOAY 31 CTPUKTYPOIO TPETHOTO CTYIIEHS CBi-
YUTh PO HAPOCTAHHS KAaTaOOJMIYHUX BHYTPILIHBOK-
JITUHHHUX TIPOIIECIB, IO CTPYKTYPHO MiATBEPIKY-
€THCSl BUSIBIICHHSM B IUTOIUIa3Mi BTOPHHHUX JIi30-
COM Ta BKJIIOYEHB JIITIIB.

BucnoBku. 1. 3Moenp0BaHa CTPUKTYypa CTpa-

BOXOJly TPEThOTO CTYIMEHS BHUKIMKAE NECTPYKTHBHI
MOPYIICHHS B yABTPACTPYKTYPHIl apXiTEeKTOHILI KJTi-
THH 06araTomapoBOro He3pOTOBIIOTO SITiTEit0, TIaI-
KHX MIOLHWTIB M’SI30BOi TUIACTHHKHU 1 CKOPOYyBalb-
HUX €JIEMEHTIB M’S30BOTO LIapy CTPaBOXOIY LIYpiB.
2. YIpTpacTpyKTypa KIIITHH CTPABOXOY 31 CTPUKTY-
POIO TPETHOTO CTYTICHS CBITYMTH PO HAPOCTAHHS Ka-
TabOJIIYHUX BHYTPILTHBOKITITHHHHUX MPOIIECIB.

IlepcnekTHBH MOAANBIINX JOCTIKeHb. Y TI0-
JaTbIIOMY TIEPCIEKTUBHUAM € TMOPIBHAHHS OTpUMa-
HUX MOP(OJOTIYHMX 3MiH CTPABOXOAY 31 3MiHAMH
MIPHU CTPUKTYPI MEPIIOTO 1 APYTOro CTYIEHIB.
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U3MEHEHUS YJBTPACTPYKTYPHOM OP-
TAHU3AIIMA KJETOK CJU3UCTOM OBO-
JJOUYKHU NIMIIEBOJA KPbBIC C MOJAEJNPO-
BAHHOH CTPUKTYPOW TPETBEN CTE-
MNEHUA

Pe3tome. [IpoBeneHO BIEKTPOHHO-MUKPOCKOIIHYE-
CKO€ HCccieIoBaHne CyOMHUKPOCKOITMYECKONH OpTraHu-
a1 6333J’IBHBIX, IIWUIIOBATBIX, MNOBEPXHOCTHBIX
SIUTEINOLUUTOB MHOTOCJIOMHOTO HEOpOroBe-
BAIOIIET0 DIUTEINHS, TJIAAKIX MHOIIUTOB MBIIIEYHON
IJIACTUHKKU U COKPATUTCIIbHBIX 3JICMCHTOB MbIIIICY-
HOTO CJIOS MTUIIEBO/IA KPBIC C MOICITUPOBAHHON CTPH-
KTypOii TpeThei cTernieHn. BBISBICHO, YTO 04aroBOMy
JMU3UCY TIO/IBEprajach saepHas MeMOpaHa, MeM-
OpaHbl MUTOXOHJPHH, SHIOMIA3MATHUECKOTO PETH-
KyJdyMa ¥ IUIaCTUHYATOrO LMUTOILUIA3MATHYECKOTO
komrIuiekca ['onpmxu. B kieTkax nuieBoga co CTpu-
KTypOil TpeThell CTENeHN pa3BUBAIOTCA KaTabomnye-
CKH€ MPOTIECCHI, BEAYITUE K paciiary OpraHesul.
KuroueBble ¢j10Ba: ylIbTpacTpYKTypa KIETOK MHILE-
BOJIa, CTPUKTYypa MHINEBOJA, KaTAOOIMIECKUE TIPO-
IECCHI.

CHANGES OF ULTRASTRUCTURAL
ORGANIZATION OF CELLS OF
ESOPHAGEAL MUCOSA OF RATS WITH
THE THIRD DEGREE ESOPHAGEAL
STRICTURE IN EXPERIMENT

Abstract. Electronic microscopy examination of the
submicroscopic organization of epithelial cells of
multilayered epithelium, smooth myocytes of a mus-
cular plate and contractile elements of the muscle
layer of the esophagus in rats with the third degree
esophageal stricture in experiment was conducted.
The focal lysis of nuclear membrane, mitochondrial
membrane, endoplasmic reticulum and lamellar cyto-
plasmic Golgi complex was revealed. Catabolic pro-
cesses develop in esophageal cells with the third-de-
gree stricture and lead to the disintegration of orga-
nelles.

Key words: ultrastructure of cells of esophagus,
stricture of esophagus, catabolic processes.
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