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PE3IOME

Bcryn: Cenesitka — Lie 6araToQyHKLiOHaNbHuiA HenapHii opraH, AKuii € 6ionoriunum GinbTpom, 0HaK bynoBa iy ekcnepeMeHTanbHIUX TBAPUH 3ACOBaHA He B MOBHii Mipi.
Marepianu Ta meTopm: Y pobori 3'acoBaHo ynbTpamikpockoniuHy GyaoBy KniTUH Ta CyAuH cenesiHki Ha nabopatopHux TBapuHax (Rana lessonae C — cTaBKoBa *aba Ta
Rana ridibunda P — 03epHa xaba).

PesynbraTi: Lutononynavis cenesinku chopmoBaHa nimdoumutamu, HeliTpodinamu, eputpoLmutamm, Makpoaramu, nnasmatuuHUMm KnituHamu Towo. OcobnmBicTio
KRITUHHOrO CKN1azy NapeHXiMu cene3iHKi Xab € 3HauHa KinbKicTb HeTPOGINbHIX €03MHOPINIB. Y LMTONNA3MI KITUH MICTUANCA OPraHeni, XapaKTepHi ANA COMATUYHMX KNITUH,
ExpoTenianbHa BUCTUNKA Ta BynoBa 6a3anbHOi MeMbpaHH KaninApis, Aka Ma€e BUINAZ NAACTUHY, LLO YTBOPEHA 3 8-12 eHAOTENIANbHUX KAITUH, 3rpYNOBaHIX Y KOMNAEKCH i
MOESHaHaHIX MiX C060I0 aAre3MBHIMM KOHTAKTaMI Y 30HaX 3NUNaHHA, eKCepuMeHTanbHo 06rpyHTOBYE COMATUYHMIA TN eHAOTENil0 CyANH MiKPOLIMPKYAATOPHOTO pycna. Taki
KNiTUHN MiCTATBCA Ha 6a3anbHiit MemBpaHi, 0TOYeHi LWiNbHUM CNeTeHHAM KoNareHoBHX, eNlacTUUHIX BONIOKOH Ta 0CHOBHOH PEYOBHHOI0, @ MiCLiA 3'€AHAHHA eHpoTeniouTiB
MiX €060t MatoTb HenpaBUAbHI KOHTYpY. fiapa eHZoTenioLwTiB 3 YCiX CTOPIH 0TOUEH] LMTONNA3MOH, B AKIil BUABAAIOTHCA NIHOLMTO3HI MiXypui.

BucHoBku: OTpuUMaHi pe3ynbTatit NpeacTaBAIOTb BeNNKII iHTepec AnA eBoNIoLiiHOT imyHomopdonorii, eKCTpanonAvia Ha NoAMHY AKNX NOKPaLLye po3yMiHHA MiKpoLmpKynavii,
TPAHCMOPTY PeYOBIH B CeNe3iHLLi Ta MeXaHi3MiB GopmyBaHHA iMyHHOI BiANOBIA.

KJTKOYOBI CJIOBA: cenesitka, *abu, enekTpoHHOMIKPOCKONiUHE SOCNILNKEHHS, CYAUHM, EHLOTENIOLUTH

ABSTRACT

Introduction: The spleen is a multifunctional odd organ, which is a biological filter, but its structure in experimental animals is not fully understood.

Materials and methods: The ultramicroscopic structure of the cells and vessels of the spleen of amphibian animals (Pelophylax lessonae C. - the pool frog and Pelophylax
ridibundus P. - the marsh frog) are elucidated in the research.

Results: The cytopupulation of the spleen is formed by lymphocytes, neutrophils, erythrocytes, macrophages, plasma cells etcetera. A feature of the cellular composition of
the parenchyma of the spleen of the frogs is a significant number of neutrophilic eosinophils. The organelles, which situated in the cell cytoplasm, are characteristic of somatic
cells. The endothelial lining and the structure of the capillary basement membrane, which has the form of a plate, formed from 8-12 endothelial cells, grouped in complexes and
adjoining contacts in adjacent zones, are experimentally substantiated by the somatic type of vascular endothelium of the microcirculatory channel. Such cells are contained on
the basal membrane, surrounded by a dense interlacing of collagen, elastic fibers and the main substance, and the sites of endothelial cell adhesion have the uneven contours.
The nuclei of the endothelial cells are surrounded by a cytoplasm on all sides, which reveals foamy cysts.

Conclusions: The results obtained are of great interest for evolutionary immunomorphology, the extrapolation of which improves understanding of microcirculation, transport
of substances in the spleen, and mechanisms for formation of the immune response.

KEY WORDS: spleen, frog, electron microscopic research, blood vessels, endothelial cells

Wiad Lek 2018, 71, 5, 1019-1025

1019



JleoHig N. lopanbcbKnin Ta iH.

BCTYN
DyHpaMeHTaNTbHOI ITPO6/IeMOI0 Cy4acHoi 6ioyorii € mocri-
JUKeHHs 3aKOHOMiPHOCTel PO3BUTKY, OyioBM Ta QyHKIi-
OHYBaHHA OpraHiB iMmyHorene3sy [1]. BaxximBum opranom
NiMGOIMTOYTBOPEHHSA Ta iIMYHITeTy y OMHY i TBapuH,
ABNAETbCA cenesinka. CenesiHka — Iie 6araropyHKIiOHab-
HMIT HeITapHMII OpraH, sAKuii € 6ionorivuM ¢insrpom (2, 3].
BoHa BuKOHY€ QinbTpallilo KpOBi 3aBAAKN PO3raTyKeHii
Mepexi cyuH myabiu. CyIuHM ceNle3iHKM IOfiIAI0ThCA Ha
aprepil, BEH!, apTePio/u, BEHYIIN, KaIli/LApY Ta aHACTOMO3M
[4, 5]. Ix 06’ eniHye HasBHICTb enioTeNiaIbHOTO mapy. Exjio-
Te/Tia/IbHi KJTITVHIY Ce/le3iHKY, AKi pOPMYIOTb Liell 1I1ap, Bi-
MirpaloTh BaXK/IMBY PO/Ib Y CK/IAJHOMY MeXaHi3Mi aKTMBallii
T-xnitus [6]. Kpim Toro, enporenionnTy, ki yTBOpIOIOTh
BHYTPIIIIHIO K/TVHHY 000/IOHKY KPOBOHOCHUX i miMda-
TUYHUX CYIMH, MAIOTh F€TEPOr€HHICTh 32 CTPYKTYPOIO Ta
¢yskuiamu [7, 8]. Tomy, BUBYeHHS MiKPOCKOIIYHOI Oy10BU
CYAVH MiKPOLMPKY/IATOPHOIO PYC/Ia CETIE3iHKI [Ty Ke BaXK-
NuBe /1A 3’ ACYBaHHA MeXaHi3My I'eHe3y 3aXBOPIOBaHb pi3-
HOI ITaTOIOT 11, AKi MalOTb Cy[JVIHHE IIOXOJ KEHH A [9] Ta poni
cerle3iHKM y cepreBo-CyuHHil perymauii [10]. IIputomy,
BUBYEHHS €H/IOTE/Iia/IbHMX KOHTAKTIB O3BOIUTD Kpallie
3pO3YyMiTH TTaTOTeHe3 JIeAKMX CIafKOBMX Ta iHdeKuitHmnx
3axBOpIoBaHb [11]. 3HaHHA PO IMYHHY CHCTeMY 3arajzom
BaK/IUBe /11 30epe>KeHHs i BiTHOB/IeHH Moy [12],
OTpMMaHi Pe3y/IbTaTy IEBHOI MipOI0 €KCTPATIOMIOIThCA
Ha JIIOVHY Ta JO3BO/AITDH Kpallle 3pO3yMiTH MeXaHi3Mu
MIiKPOLMPKY/IALII Ta IMyHHOIO 3aXMCTY B CEIe3iHIIL.
ITpore, He3BaKarOYM Ha 3HAYHi JOCATHEHHS BiTYM3-
HAHNX Ta 3apy6iXKHNX iMmyHOoMopdomoriB y BuBYeHH]
CeNe3iHKM y eKCIepeMeHTabHUX TBAapUH, 0COOMMBOCTI
oprasisaijii cuctemy iMyHiTeTy HOBHICTIO He 3’COBaHi
Ta HEJOCTaTHbO a00 flelo (parMeHTapHO BUCBITIeHi y
JiTepaTypHUX JKEpenax.

META JOCNIAMXEHHA

Meroro focipkeHHs 6710 3’ ACyBaTH yIbTPAaMiKPOCKOIII4-
Hi 0COOMMBOCTI cemesiHKM Ha IPUK/IaLi TAKUX maboparop-
HJX TBapyH fAK 3eMHOBOJHI, AKi Hajie)XaTb 0 HigTUITY
Xpebernnx TBapuH: k1ac Amphibia — 3emHoBogHiI (Rana
lessonae C. - cTraBkoBa xaba ta Rana ridibunda P. - o3epna
xaba) — KIITMHHOTO CKIaZly Ta Cy[JUHHOTO pycrIa.

MATEPIAJZIN | METOAU

MarepianoM mns gocmimxeHHs Oy/Ia cenesiHka, AKy Bifi-
Ovpanu Bif 1abOpaTOPHNUX CTaTEBO3PIINX Xab, (03epHOI
- Rana ridibunda P. Ta craBkoBoi — Rana lessonae C.),
BikOoM 2-3 poku, 060X craTeil (CIiBBiTHOIIECHHA CaMKI:
camii - 1:1) y ¢asi mopdodyHKIioHanbHOI 3pinocTi op-
raHy, y KiIbKOCTi 14 Ipo6 KOXKHOTO BUTY.

[l BUBYEHHA 3ara/IbHOI XapaKTepUCTUKHU TiCTOMIOTIY-
HOI Oy[J0BY Ce/Ie3iHKM, BUTOTOBJIAIN CepiltHi mapadiHoBi
3pi3n 3 HacTyIHUM (apOyBaHHAM ix mics genapadinanii
reMaTOKCM/IIHOM Ta €03uHOM [13].

JI711 e/IeKTPOHHOMIKPOCKOIIIYHOTO JOC/TiZPKEHHA Cele3iH-
KU MaTepias Bifjo¥pamm HeraitHO IiC/Ig PO3TMHY YepeBHOI
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nopoxxHuHM. Marepian, micna ¢ikcauii y 2,5 % posunHi
IJIIOTapPOBOTO a/lbjeriny Ha gocharHomy bydepi 3 fodik-
canieo y 1% posunni okcupny ocmito (IV) 3a Kondinppowm,
3HEBOJHIOBA/IN y CHMPTaxX 3pocraiodoi minHocTi (70 , 80,
90°, 100°) Ta aleToHi, 3a/IMBa/IN Y CYMilll eIIOH-apajIanT,
3TifHO i3 3araJbHONPUITHATOK MeToRuKomo [13]. Yabrpa-
TOHKI 3pi3y BUTOTOB/LA/IM Ha ybTpaToMi Reihart, micsa woro
KOHTpacTyBa/y 2 % pO34MHOM yPaHiNaLeTaTy i [UTPaToOM
CBMHIJIO Ta JOCTIDKYBaIM Ha €IEKTPOHHOMY MiKpOCKOIIi
[TEM-125K npu 36inbiueHH:AX B 4-20 THCAY pasis.

MopdomeTpuuni KoCTifKeHHsT TPOBOAYIN Ha Halli-
BaBTOMATUYHOMY IPUCTPOI 06poOKY rpadiyHMX ZOCTi-
I>KeHb 3a foroMoro nporpamu «Opranenar. [Tpu npomy
BMBYa/IV KJIITMHHUI CKJIAT, J10r0 OCOOIMBOCTI Ta OCHOBHI
XapaKTePUCTUKM.

Ycs ekcrnepuMeHTaIbHA YacTMHA BOC/IKeHHA Oya
IIpOBefieHa 3TiHO 3 BMMOTaMM MiXXHapOJHUX IPUHLIK-
iB iHCTPYKLii «C€BponeiicbKoi KOHBEHIIII I[0f0 3aXUCTY
XpeOeTHVX TBApMH, SIKi BUKOPUCTOBYIOTbCS B €KCIIepU-
MeHTi Ta IHIIMX HayKoBUX Linsx» (Crpacbypr, 1986 p.) Ta
BifimoBifiHOro 3akoHy YKpainu «IIpo 3axucT TBapuH Bif,
YKOPCTOKOTO MOBOIKeHHs» (Ne 3447-1V Bix 21.02.2006 p.).

PE3YJIbTATUA TA OBIrOBOPEHHA

3a pesynbTaTaMy IIPOBEAEHOTO HaMU €/1eKTPOHHOMi-
KPOCKOIIIYHOIO JOCTIIPKEHH: Ce/le3iHKa Ma€ IeBHi 0co-
6/1MBOCTI y/IbTPaMiKpOCKOIIYHOI OyZOBM Ta CTPYKTYPHOI
oprasisauii nurononynAnii 6inoi Ta 4epBOHOI My/IbIN
3aJIeKHO Bifl TUITY K/IiTUH.

Mikpockomiyna 6ynoBa cenesinka »xabu chopMoBaHa
CTPOMOIO, KA YTBOPEHA KaIICy/lIol i TpabeKynraMu Ta
IapeHXiMolo, 1o npepcrasaeHa yepsoHoto (UIT) i 6inoro
(BIT) mynbpnaMy, giTka Mexxa MK AKUMM Y ka0, IOpiB-
HSHO 3 TeIUVIOKPOBHMMM TBapuHamu [14], ocobmuso
knacy Ccas1i Ta mofuHoI0, BificyTHA. [IpoTe, B okpeMux
HinAHKax ricronpenapary mesxa Mix YIT1 BIT 6yna cdop-
MOBaHa IOABIVIHMM IIAPOM JeLj0 CIUIIOCHYTUX KJIiTUH
PEeTUKYIIAPHOI TKAHMHIY, KPi3b SIKY IPOHMKA/IN BilpOCTKI
TDEeHAPUTHNUX KIIiTHH.

YII cenesiHkM B OCHOBHOMY CKJIafianaca 3 Iy/blap-
HIUX TSXKIB i IPOCTOPIB BEHO3HUX CUHYCIB, 3aIIOBHEHUX
BiTbHMMM €/IeMEeHTaMM KPOBi. 3i CTOpOHM ITy/IbIIN YiTKO
nudepeHLiI0BaNNCh afBeHTULiaIbHI KAiTHHU. Takox
BYISIB/LAULVCH OKPYITIOL ()OPMU ITPOEPUTPOLIVITY 3 BE/IMKIM
OKPYITIMM CBiT/IMM sAfipoM, 6a30¢inbHi eputpobmacTn 3
6a30¢i/IbHOIO0 IIUTOIIIA3MOIO i TEMHMM SPOM, OBa/IbHOI
dbopmu nmonixpomarodinbhi epuTpobmacTy, aungodiipHi
epUTPOOIACTY 3 TeMHUM SPOM, EPUTPOLMUTH 3 TA/TN4-
KOIOJIiOHVM S/IpOM Ta TPOMOOLUTM Ha Pi3HMX CTafifx
pospiBanHA. HelfTpodinbHuil pag HapaxoByBaB Mi€no0-
7IACTY, TIPOMIENIOLUTH, MI€TOUUTY Ta METAMi€TOLUTH.
Hami gocnifpkeHHs He 3anepevyroTh JaHi 040 KIiTUH-
HOTO CK/Iafly iHIINX HayKOBLiB [15].

BII cenesinku 6yna npepcrasiaeHa 1M OifHNMY By3/IU-
kamu (JIB) i TsokaMy 3a HAIIPAMKOM ITy/IbIIAPHMX apTepiit
- nepiaprepianpuumu niMboigauMu mixsamu. Llutono-
ny/auis BIT 6yna cpopmoBaHa BeMKMMY i MauMu M-



YNbTPAMIKPOCKOMIYHI OCOBJIMBOCTI KNNITUH TA CYAWH CENE3IHKW (EKCMTEPUMEHTAJIbHE OOCIAMEHHSA)

Puc. 1. YnbpamikpockoniuHa 6ynoa makpodara cenesinku xabu
03€epHoi:

1 — uutonnasma;

2 - Aapo;

3 — anonTo3He TiNbLe.

X6000.

¢domyTaMy, peTUKY/IIPHUMMA KIITHUHAMY, OFHOAAEPHUMM i
OararosiepHIMM MaKpogarami, AKi MiCTVIN BKIIOUEHHS
reMOCUZIEPUHY BHACiIOK PYJIHYBaHHA €PUTPOLUTIB.
Inkonu Mix xmituHamu JIB s3ycrpivaroTbcsa MienoigHi
eneMeHTM Ta eo3nHOGinbHI meitkonutu. OcobnMMBicTIO
BIT cenesinkm >xab 6y/no ImlifbHe pO3TAIIYBaHHA Y Hill
KJIiTVH i BOJIOKOH Ta HasIBHICTb JeH/IPUTHUX MaKpodaris,
a B LJeHTPa/IbHill 30Hi Ce/le3iHKY, HABKOJIO BEIMKUX CYIMH
(BeHm, aprepii), HAABHICTb CKyIT4eHb MaKpO(aris.

B mynpnii oprany 4acTo BUABJIANINACD YVC/IEHHI CYIVHM,
3armoBHeHi popMeHUMU eleMeHTaMu KpoBi. OcTaHHI B
PETUKYIAPHIN TKaHVHI Ce/le3iHKM Maiyi XaOTU4YHEe PO3-
TallyBaHHA i 3HAXOVIMCD Ha Pi3HUX CTYIIEHAX 3PiNOCTi.

3a pesynomamamu eneKmpoHHOMIKPOCKONiuHUX
00c1i0HceHb y [UTOIUIa3Mi KIITHH APEHXIMM Celle3iHKI
aby 03epHOI BYUABIANNCH OpPTaHeNy, XapaKTepHi s
coMaTn4HuX K1itiH. Cepey TaKMX MeMOpaHHNX OpraHes
MicTWIach 3Ha4YHa KiJIbKICTb /T1i30COM, AKi Ma/lu BUIJIAL,
nyxupuis. Ha micui koHTakTy nisocomu i garocomn
YTBOPIOBa/Iach BTOPMHHA JIi30COMa, B fAKilT BinbyBanoch
HepeTpaB/IeHHA GpepMeHTaMI MaTepiay, o IOTPAIlIAB
y KIiTHHY 3aBAsAku ¢parocomam. B pesynbrari yrBoproBa-
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Puc. 2. OparmeHT ynbTpamikpockoniuHoi byaoBu nimdatuuHoro kaninapa
cene3iHKi Xabu 03epHoi:

1 - enportenin;

2 — eHAO0TeNioLuT;

3 — nnasmaruyHa KnituHa.

%5000.

JIOCh 3a/IMIIKOBE Ti/Iblle, YacTillle HeIpaBWIbHOL popmu,
AKe copMOBaHe BTOPMHHUMM a00 IMEePBUHHVUMM JIi30-
coMaMM.

Y nuromnnasmi HeitTpodiiB BUAB/IAIACH 3HAUHA Ki/lb-
KiCTb TpaHy/. B OKpeMyx TaKMx K/IiTMHAX, BHAC/TITOK JIi31-
Cy IX I/Ia3MaTUYHOI MeMOpPaHY, BMICT IMTOIIA3MY Pa3oM
3 ApiOHMMU rpaHy/IaMy, IOTPAIUIAB Y IPOCBIT BEHO3HUX
cuHyciB. Y umromasMi Makpodaris 4acTo BUABIIAINCH
ayrodarocomu, Mirocomu, parocomu, 3ajauIKOBI Ta
aronTosHi Tinbusg (puc. 1). Ayrodarocomu BigmMexoBaHi
HO/BiiTHOI0 MEMOPaHOI, YTBOPEHi eH/I0M/Ia3MaTIYHOIO
CiTKOIO i, 3a3BMYall, B HUX BVABILAIN aHOMAJIbHI O1IKIL.
Kpim ToOro, BUAB/IAMN BEMUKY KilIbKiCTh NEPBUHHUX Ji-
30COM, 1[0 Ma/Il HEAKTUBOBaHi (pepMeHTI.

ATIONTO3HI TinbLA, SIK NPaBMUIO, YTBOPIOBAINCH Y
pes3ynbTaTi JecTPYKTUBHMX IpoueciB. IIputomy, yacro
Ha MOBEPXHi alONTUYHOI KIiTMHM 3’AB/IA/NIaCh BelUKa
KiJIBKICTb ITyXMPLiB. Y BEMMKMX KJIiTUH TaKi IyXupLi pos-
IaJa/ICh Ha OTOYEH] 3a/IMIIKaMy MeMOpaHu parMeHTn
— aIlONTO3Hi Ti/bIA, Y AKUX iIHTeHCUBHICTD 3a6apB/IeHHS
MiTOXOHIpiit 3HIDKYBanack. [Ticna Takoi MopdonoriuHol
nepeOy/i0BY KITVH Y allONTO3Hi Ti/NbIIA, OCTaHHI Y CBOIN
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Puc. 3. OparmeHT ynbTpamikpocko-niuHoi 61081 KPOBOHOCHOTO KaninApa
cene3iHKu %abu 03epHoi:

1 - NpocBIT Kaninapa;

2 — eHpoTenii;

3 - nimdouur;

4 — eHpoTenioyuT.

x4000.

OyZOBi MiCTI/IV 3a/TMIIKM OpTaHeJI, IUTOIIIa3MI, XpOMa-
TUHY, UUTONIEMMN.

Y nynbIi cenesiHKy TaKOXX BUABJIAETHCA 3HAYHA Kiflb-
KiCTb BiJIbHUX KJIiTMH KPOBI, cepef] AKMX epUTPOLUTH Ta
JIeIKOINTY, 30KpeMa 3epHucTi. Heitrpodinm xapakrepn-
3YBa/IMCh BENMMKOIO IIOLOK0 LM TOIIa3MM, KA HaCMIeHa
rpanynamu. IIpore nuTonIasMa Takux KJIiTMH He MiCTHIIA
IOBHOTO HAa0Opy 3BMYATHMX OpraHes: y Hill 4acrime
BUABJIANACh HeBeIMKa KiMbKiCTb MITOXOHJpIit i cmabo
posBuHeHnmit anapar lfonpmxi. OcobmmBicTIO ynbTpami-
KPOCKOIiYHOI 6y0BY 1iMQO6IaCTiB € Te, 10 iX Apa He
MaJIu YiTKO KOHTYPOBaHMX BEIMKUX Afl€pPeLb.

Y putoctpykrypi niM¢oifHOl TKaHMHM Iy/IbIN CeTle-
31HKM 3HAXOJVIIMCD i ITa3MaTUYHI KIiTuHNA. BoHu Manm
OKpyIIy OpMYy, eKCIIeHTPUYHO PO3TAlllOBaHe SA/pO Ta
3HAYHY 32 IUIOLLEI0 LUTOIIA3MY.

Benuxnii inTepec npu ynbTpaMiKpOCKOIIIYHOMY JJOCTIi-
TOKEHHI CeNle3iHKM BMK/IMKAE CTPYKTYpHA OpraHisanis
KpOBOHOCHMX CypuH. Bigomo, mo BII cenesinkm posmine-
Ha B3JIOBX apTepiit, AKi Buitiim i3 Tpabexyn. Y Micusx,
e 000/I0HKa apTepii po3umpseTbes i yrBoproorbcs /1B,
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Puc. 4. OparmeHT ynbTpamikpockoniyHoi 6y40BM NOCTKaNiNAPHOI BeHyNM
Cene3iHKM abu 03epHoi:

1 — KOHTAKT;

2 — NpOCBIT BEHyNy;

3 — darocoma;

4 — ceKpeTOpHi rpaHynu.

x4000.

apTepis posramyxyerbcsa mIs TPOQIiKM CaMOro BY3/IN-
ka. Taxi rinkm fmeski aBTOpM Ha3MBAIOTb BY3/IMKOBUMMU
apTepiAMmM, AKi 3HOBY raly3AaTbCA Ha JIAHKM T€MOMIKpPO-
LUPKYAATOPHOTO PYCIIa, IOTiM BUXOJATD i3 By3nuKa y
YII i 3HOBY AinATbCA HA 2-5 Ti/IOK, 10 IPAMYIOTH Y Pi3Hi
HaIllpAMKU i Ha3MBalOTbCA KUTUYKOBUMU apTepionamu,
AKi 3aKiHYYIOTbCA eTIICOITHNMM Katlinapamu [16, c. 242].

3 nmiTepaTypHMX JI)Kepell BijoMo, IO eHJOTeNill Be-
HO3HMX CMHYCIB CeNe3iHKM BiJHOCUTBCA JI0 €HJIOTENIIB
cuHycoigHoro Tumy [17], mo cmiBmajjlae mpakTUYHO 3
pesynbraTaMy HallMX Jocuigkenp. IIpore, y KpoBoHO-
cHux Kaninapax BIT cenesinkm, fAK i y iHmMx cygmHax
MiKPOLUMPKYIATOPHOIO PYC/Ia, 3a Pe3yNbTaTaMy HalIMX
€/1EKTPOHHOMIKPOCKOIII YHMX TOC/TiIPKEHb, EHJOTEIi Cy-
IVH BifHOCUTBCSA JO COMaTUYHOTO THUITy (TOOTO Hellepeps-
Huit). Tak, yrprpamikpockorniuHa 6yj0Ba eHoTeTiaIbHOI
BUCTUIKM Ta 6a3aipHOI MeMOpaH! KamijispiB, sIKa Mae
BUIJIAJ IJIACTUHM, 110 YTBOpPeHa 3 8-12 eHJjoTemianbHmIX
KJIiTUH, 3TPYIIOBAaHMX Y KOMIIJIEKCH, EHJJOTETIOLUTY AKIX
HOETHAHVMIY MK COO0I0 a/iTe3VIBHIMM KOHTAKTaMMI Y 30-
Hax 3nunanHs (zonula adhaerens), cBigunTh po comarny-
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Puc. 5. OparmeHT ynbTpamikpockoniuHoi 6yoBu
KNITUH cene3iHKI Xabu CTaBKOBO:

1— makpodar;

2 — Heiirpodin;

3 - nimdouur.

%3000.

HIJI TUII EHJJOTEII0 CYIMH MiKpOLMPKY/IATOPHOTO PycCIa.
Taki KIiTHHY MiCTATBCS Ha 6a3anbHil MeMOpaHi, oToueHi
LI/IbHYUM CIUIETEHHAM KOJIaT€HOBUX, €IACTVYHIX BOJIOKOH
Ta OCHOBHOIO PE€YOBMHOIO, 1€ PO3MillleHH]I IIOOAMHOKI
MionnTy, 3HaYHa Ki/IbKicTh Makpodaris i miM¢onuTis.

[TputoMmy, eHmoTeNill KPOBOHOCHMX Ta MiM(AaTUIYHIX
KamiAapis (puc. 2; 3; 4) Mae BUI/IAL TOHKOI IVIACTVHKIL,
IO CKJIafAaE€ThCS 3 €HJOTeMialbHUX KJIITUH 3 OBaJIbHUM
sagpoM. Micus 3’eqHaHHA eHJOTENIOUUTIB MiXK 0600
MAaIOTh HEITPaBMU/IbHI KOHTYPY. 30HA 3/IMIIaHHA eH/J0TeNio-
LUTIB y NiM(aTUYHNX KaIli/IApax CTaHOBUTb 1,4-1,8 MKM.
Anpa TakuX KIiTHH 3 YCiX CTOPiH OTOYEeHi LIMTOIIa3MOIO,
B AKill BUABIAITHCA IMIHOLMTO3HI MiXypIi.

Jlimpatuyni Kaminapy, 3a pesynbTaTaMu ylbpaMi-
KPOCKOIIYHUX JOC/iJKEHD, XapaKTE€PU3YIOTbCA BUTO-
HIIEHHAM €HJOTeNia/bHOTO IIapy, WO YTPUMYEThCA
€/TaCTMYHMMM, KOTar€HOBMMM BOJIOKHAMM Ta OCHOBHOIO
PEYOBMHOIO, y Oe3nocepefHiil 6IM3bKOCTI O AKOTO 3Ha-
XOIATbCS (POPMEHHI eIeMEeHTH KPOB.

KpoBOHOCHI KaminApy MaloTb 3HAYHO MEHII PO3Mipu
i BUCTe/IEH]I TOBCTIIMM IIapOM €HJOTENiOLNUTIB, AKMIA

Puc. 6. OparmeHT ynbTpamikpockoniuHoi 6yaosu
nimounTa cenesiHku xabu cTaBkoBoi: 1 — nimdouur;
2-appo;

3 —anepue;

4 — X1pOBI BKNIOYEHHS.

%8000.

Ma€ KOHTaKT¥, XapaKTepHi COMaTMYHUM Kamingpam. [Jo
TOTO K, 3a Pe3ynbTaTaMl HAIIUX JNOCTiJKEHb, BCTAHOB-
JIeHO, 1[0 Y epudeprYHNX 30HaX KIITUMHHOI MeMOpaHu
€HJIOTeMIOUNTIB, MICTUTBCA HEBEMMKA KiJIbKICTh MiKpO-
MiHOUMUTO3HUX IYXMPLIB, WO MOXE CBilYMTH, Ha HAIl
NIOIJIAL, PO MEHILe aKTVBHUI TPaHCEHJOTe/lia/IbHU
TPaHCIIOPT PEYOBKH.

Kaninapu y BeHo3HOMY HalIpAMKY, K IPaBUJIO, IIepe-
XOJATD B IIOCTKAII/IAPHI BEHY/N, /1A AKUX XapaKTEPHOIO
O3HAKOIO € 301/IbIIeHHs KiNbKOCTI epuunTiB. 3a CBOEIO
OyZOBOIO BEHY/IN XapaKTepU3YIOTbCS YiTKO BUPa’KEHOIO
30BHIIIHBOIO 000JIOHKOIO, IO CK/TATAETHCA B OCHOBHOMY
3 (pibpobiacris i koareHoBUX Bo/I0KOH. [IpuTomy, moct-
KAaIli/IApHI BeHM MAIOTh BUCOKUIT eHIOTeNil, 3’ eTHaHuI
SIK TIPOCTUMMU, TaK i POKATbHUMU KOHTAKTaMy B3[OBX
KOHTAKTYI4MX IIOBEPXOHb €H/IOTEIIOLNTIB.

TaxyM 4MHOM, KPOBOHOCH] KaIli/IgApy Cene3iHKM MaloThb
3HAYHO MEHILI PO3MIpM i BUCTE/IEHI TOBCTILIMM €HIOTeli-
€M, HDK Y NiM(paTUYHNX, KU Ma€ KOHTAKTY IPUTAMaHHI
COMATMYHMM KamisapaM. [lo Toro , ix nepudepndHi 30Hu
MICTATb HEBEIMKY KiZIbKiCTh MiKPOITIHOLMTO3HYX ITy XM PLIiB.
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O4eBNAHO, TYT NepeBaXka€e Mapalle/ToNAPHNIT TPAHCIIOPT,
SIKUV 31VICHIOETBCA Yepe3 KOHTaKT! €HIOTETIOLUTIB.

AHari3 yIbTpacTpyKTYPHOI OpraHisallii cele3iHK1 CTaBKO-
BOI XKa0O¥ CBifUNTb, IO 1 yIbTpaMiKpocKomiyHa 6yfoBa 11o-
ni6Ha 0 KaKol, SIK y 5kaby 03epHOL. Y LM TOMOIYJIALLi ITy/IbIIn
ceJIe3iHKM BUSB/IA/IACh 3HAYHA KiZIbKiCTh HiM(bOLU/ITiB, Hell-
Tpo¢iniB Ta Makpodaris (puc. 5, 6). [Ipuromy, y mapenximi
CeyIe3iHKM MiCTV/Iach 3HaYHA Ki/IbKiCTb HeTpOdiIbHIX eo-
3uHOGINIB, AKi IOITMHAIY ALIONTO3Hi Ti/IBLIA JOBKOIUIIHIX
K/ITUH i BUKOHYBa/IY TAaKVMM YMHOM (PYHKIIi}0 MaKpodaris.
Y yuromasmi eo3nHO(IB 3HAXOAMIACH 3HAYHA Ki/IBKICTh
MiTOXOZIpilt, craboposBrHeHnit amapar [onpmpki Ta Byre-
BOJHI BK/TIIOYE€HHA Y BUITIAJ TPAHYII ITIIKOTEHY.

PerukynapHi BomokHa, Mk AkuMu Oyna posmilieHa
3Ha4YHa KiNbKiCTh PETUKYNIAPHUX KIiTUH, IOCTYIOBO
HepexXOo/iV/IN B KOJIareHOB1 BOJIOKHa TpabekyiL. BigpocTku
PETUKYNAPHUX KJIITUH yTBOPIOBAIM CiTKY, B KOMipKax
AKOI MICTUINMCA TKAaHMHHA PifiMHA Ta OKpeMi KIiTHHM:
nmiMdonuTy, Makpogary, peTUKY/IOLUTA TOLIO.

3a pesynbTaTaMy yIbTaMiKPOCKOIIIYHOI XapaKTepUCTH -
K11, Makpodary Majay HellpaBUIbHY pOpPMy Ta HepiBHi
Kpas (puc. 5), mo 3YMOBJIEHO HAABHICTIO CKIA/IOK Ha IX
IIOBEPXHI Ta BiJpOCTKiB. ¥ LUTOIIa3Mi TaKUX KIiTUH
BUAB/LANNCS (Harocomu, mis0CcoMu Ta cnabo po3BUHEHNI
€HJIOIIA3MaTNYHMII peTUKynyM. Jlisocomn 9acTo pos-
TAIIOBYBa/MCh IpynKaMy no6msy arocom. Heobxigno
BigMiTuTH, 1O y 6iMbIIOCTI BUMankiB Makpodaru Oymn
HepenoBHeHi IPOAyKTaMu ayToiisy (ayTodarocomamu,
MiTocoMamy, (parocoMami, 3a/IMIIKOBYMH Ti/IbLAMM), A
y HeltTpo(iiax BUABILANNCD aNlONTO3Hi Tinbus. [Ipuromy,
y IUTON/Ia3Mi niMOLUTIB 3HAXOAU/IACH Be/TMKa KiTTbKIiCTh
prbocoM Ta osIicoM, MOOAMHOKI MiToxoH/pil. xpa 6ymn
CBiT/IO 3a0apBiieHi Ta MiCTWIM Yy CBOill OyIOBi aKTUBHY
(dbopMy A7IepHOTO XPOMATHHY — €yXpPOMATHUH.

Kpim Toro, y nuTonnasmi KIiTUH IyIbIM CENE3iHKU
»abu CTaBKOBOI, MOPIBHAHO 3 TAKUMMU Yy Xabu o3ep-
HOI, YacTillle BUSBIISINCH XUPOBI BKIOYeHHs (puc. 6).
Hait6inpina noxanisaijisa Takux BKIIOYEHb BifMidamach
Y PETUKY/IAPHUX KITHHAX Ta Y MaKpodarax. 3pOCTaHHA
KiZTbKOCTi XMPOBMX BK/IIOYEHb Y IMUTOIUIA3Mi KIiTUH
BifjOyBa/I0Ch OHOYACHO i3 30i/IbIIEHHAM KaHaJIbIIiB He-
3€PHUCTOIL €H/I0IIa3MaTUYHOI CITKIL.

XapaKTepHOI0 0COOIMBICTIO CyAUH MiKpOUVPKY-
JIATOPHOTO pPyC/ia Cele3iHKM >Kaby CTaBKOBOI, a caMme
MOCTKAIIIAPHUX BEHYJI, € T€, 110 IX BHYTPIlIHA CTiHKa
BMCTEJIEHA JINLIE O HMM IIapOM €HJJOTeNia/IbHUX KIIiTUH,
posMmilleHnx Ha 6asanbHill MeMOpaHi y3I0BX CyMHHOI
cTinkm. Taki KJIiTVMHY Manu BUTOBXKEHY, ElI0 CITIOCHYTY
dopmy. Ix nuronmasma GpopmyBana He3sHAYHI BUNIMHAHHSA
B JUIAHLI Apa Ta HabyBasia BUILAY UUTOIUIA3MATUIHUX,
BiJOKpeM/IEHUX OfMH BiJj OGHOTrO, BilpOCTKiB, BificTaHi
MiX SIKUMM Ha3UBAIOTh ITO3[MOBXHIMMU IinuHamMu. EH-
JOTEMIOLUTA YaCTO KOHTAKTYBa/AU 3 PETUKYIAPHUMMU
BOJIOKHAMI, SIKi CIIOJTy4a/Iich 3 6a3abHOI MeMOpPaHOIo,
YTBOPIOIOYM HABKOJIO K/IiTVH CBOEPIfHE JIOXKE Y BUTTIALL
006pyukn. Y eHHOTeNii NOCTKANIIAPHUX BEHY/ TaKOX
BUABJIANACDH BE/IVKA Ki/IBKICTD 1I30COM Ha Pi3HUX CTafisAx
(dbopMyBaHHA: Bifj NIEPBMHHIX [IO 3a/IMIIKOBYX Ti/lellb.
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BUCHOBKMU

1. IInTomomynALia myabmy cenesiHky >kab XapaKkTepusy-
€TbCS 3HAYHOIO Ki/IbKiCTIO NiMoLuTiB, HeltTpodinis,
epUTPOLNTIB, MaKpO(ariB, peTUKY/IOUNTIB, II/TA3MO-
LUNTiB, MOHOLUTIB, Mi€NOIfHNX K/ITUH. Y NIapeHXiMi
CeNle3iHKM BUABIAETHCA 3HAYHA KiJIbKiCTb HENTPO-
¢binbHMX e03MHOGINIB, AKi MOIINHAIOTD ANONTO3HI
Ti/IbIIA HaBKOJIMIIHIX K/IiTUH i BUKOHYIOTh (YHKIIilO
Makpodaris.

2. YnprpamikpockoniyHa OygoBM eH[OTe/liaTbHOI BU-
CTIIKM Ta 6a3a/IbHOI MeMOpaHy Kalli/ApiB Ma€ BUITLAL
IIACTVHY, 110 YTBOPeHa 3 8-12 eHfoTeniabHMX KIIiTMH
3TPYTIOBAHMX Y KOMIUIEKCH, EHJJOTETIOLUTH AKUX IOE] -
HaHaHi MDK 00010 aire3MBHIMI KOHTAKTaMI y 30HaX
3/IMIaHHA, 6e33allepeyHo BKa3ye Ha COMaTHMYHUIT TUII
€HJIOTENIII0 CYIMH MiKpOLMPKYIATOPHOIO pycia.

3. OTpuMaHi pe3ynbTaTy NPeACTABAAITD BEIUKUIA
iHTepec ma eBomouiiiHOl iMyHOMOpdOIOTii, eKcTpa-
NOJIALA Ha JIIOAMHY AKUX ITOKpallye PO3YMiHHA Mi-
KPOLMPKY/IALII, TPAaHCIIOPTY PEYOBMH B CeNle3iHIi Ta
MexaHi3MiB popMyBaHH:A iMyHHOI BifiOBizi.
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