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YcrpoiicTBO 1 padoTa ¢ MUKPOCKOIL.
BbHIIHA ¥ BbTPelIHa MOP(OJIOTrUs HA KJIETKATA.

[{utonema, eHI01Ia3MEH PETUKYIYM, puO030MH, MUTOXOHIPUH, JIM3030MH,
KOMIUIeKC Ha ["oJKu, Spo, HUTOLECHTHP, CIICIHATM3UPaHU KICThUHH
OpraHely U KJIEThbUYHH BKJIFOUBAHUS.

[Ton BpbHIIHA MopdoJIorus Ha KJIeTKara ce pa3dupa HeitHaTta Gopma, roJeMHuHa U IBST.
Haii-uecTo kIeTKUTE B )KMBO CHCTOSHUE ca Oe3lBEeTHH WK clabo Oene3nukaBu. [lo-psiiko
Morar aa Ob1at ouseTeHu (Hamp. eputporutn). dopMarta U pa3MEpUTE Ha KIICTKUTE BapUpaT B
IIMPOKU TPAHUIM B 3aBUCUMOCT OT TAXHOTO (PYHKIIMOHAITHO ChCTOSTHUE.

Kaerpunara memOpana (muroJieMa, mia3mMasema) oOrpbia MUTOIIa3MaTa OTBBH U
omnpezens KIETbUHUTE TpaHUIM. T H3MBIHSABA poJsiTa Ha cBoeoOpa3Ha Oapuepa Karo
MOAIBPKA CHIICCTBEHH Pa3INuds B ChCTaBa HA IIMUTO30JIa U MEXKIYKICTHYHOTO BEIIECTBO.
XUMUYHUAT ChCTAaB Ha MeMOpaHaTa € MPEACTaBeH OT JMIHUIU, NPOTEMHH M W3BECTHO
KOJIMYECTBO BBIVIEXUAPATH.

B 3aBucumoct oT (QyHKIMHUTE Ha KIEThYHATa MeMmOpaHa, T oOpa3yBa pa3iudHU
CTPYKTYpH:

® [0 aNMMKAJIHATA TOBBPXHOCT. MHKPOBUIIN, KHHOLMJIHH, CTEPEOIIIINY;

e 10 0a3amHaTa MOBHPXHOCT: 0a3aTHN WHBArMHAIIUH;

® 110 JIaTepajHaTa MOBBPXHOCT. Pa3IMYHU 10 BUJ KOHTAKTU (OapuepHH, aIXe3HOHHH
U KOMYHHKAIIMOHHH)

EnjioniazMeHnusi peTHKYJIYM € 33bJDKUTENICH KIEThUEH OpraHei, KOMTO ce cpelia BbB
BCUYKH BUJOBE KJIETKH, 0e3 epurpouutute. [IpencramnsBa ciokHa Mpexa OT LUCTEPHH,
TyOynu M MexypueTa, CBbp3aHHU Momexay cu. ChlnecTByBaT ABe (popMH — TpaHyIupaH U
rmaabk. [lo BbHIIHATA TOBBPXHOCT HA TpaHyJIUpaHHs EHAOIUIa3MEH PETUKYJIyM ca
MpUKpENeHn pub030MH Upe3 rojsimara cu cyoenununa. Toil mpeacTaBiasiBa MACTO Ha CHHTE3
Ha Oenrbuu. [NMagkuAT €HIOMIIa3MEH pETUKYIyM He mpurexaBa pubdozomu. Herosure
(GYHKIIUU ca CBBpP3aHH C JUNUAHHUS CHHTE3, OOE3BPEKIAHETO HAa TOKCHYHH BEIECTBa,
HATpPYIIBaHETO U 0CBOOOKTaBaHeTo Ha Ca’*,

Pu6o3omure ca 3aIbKUTETHHM HEMEMOpaHHHM opraHend. Te ce CBhCTOST OT JBE
cyOemMHUIM — MaJIKa U TojsiMa. J[BeTe CyOeIMHUIIMA ca CBhP3aHM CaMo I10 Bpeme Ha OenThYeH
cunre3. Cropen pa3mnoiokeHUeTo cu pud030MHUTE ca JIBa BUIA: CBbP3aHU M CBOOOIHHU.

MuToxoHaApHUHUTE Ca 33ABJDKUTEITHN KIEThYHH OPraHeNid, KOUTO CE CPeliaT BbB BCUUKU
PACTUTCIIHU U ) KUBOTUHCKU KJICTKU, C U3KJIFOUCHUC HA CPUTPOLUTUTC. Te OCUrypsABaT CHCPrus
3a KJeTKaTa 4pe3 aepoOHO pasrpakaaHe Ha OpraHMYHU BellecTBa. M3rpaneHu ca oT 1Be
MeMOpaHHU: BBHIIIHA U BBTPEIIHA, KOUTO 3arpa)<1aT JBe MPOCTPAHCTBA: HHTEPMEMOPAHHO U
MaTpPUKCHO.

JInzo3omuTe ca MeMOpaHHO-OTPAaHWYEHU KIIETHUYHU OPTaHEeNH, ChIbpXKalld OKojio 60
BHJIa XUJPOJUTUIHHN €H3UMH C Kucenl PH ontumymMm, kaTo kucena docdarasa, apuicyidarasa,
Oera-TImOKypoHH1a3a. Te3u eH3uMu ce MpueMar 3a creuGUIHI JTM3030MHU MapKepH.

KommiiekebT Ha Toiku € MeMOpaHHO-OTpaHUYEH KJIEThUEH OpraHell, KOWTO ce cperna
IIpHU BCUYKU PACTUTCIHU U )KUBOTUHCKHU KJICTKH, C U3KIIIOYCHUC HA CPUTPOLUTUTE. CscTou ce
OT MHOTOKpaTHO MOBTapsllla ce CTPYKTypa, HapeueHa AUKTHo30Ma. Bceska aukTHo3oma ce
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ChCTOM OT 3-12 cIUleCHaTH UUCTEPHH, MAJIKH BE3UKYJIH, PA3MOJIOKEHU OKOJIO IUCTEPHUTE U
rojeMu CBETJIM Bakyonu. Ha nukTnozomure ce pasziauyaBaT JBE€ IOBBPXHOCTH: IIHC-
MOBBPXHOCT — HE3psijia, U3MbKHANIA M 00bpHATA KM SIIPOTO WK TPaHyJIUPaHUs €H0TIa3MEH
PETUKYIIYM U TPAaHC-TIOBBPXHOCT — 3psiia, BIUTbOHATA M HACOYEHA KbM CEKPETOPHUS MOJIIOC Ha
KJIeTKaTa.

B kommiekca Ha Tommku ce wu3BbpmIBa MOAU(MUKAIMS Ha TMPOTCHHUTE W
TJIMKOMIPOTEUHUTE, KOUTO MOCTHIIBAT OT IPaHyIMPAHUs €H0MIa3MeH peTUKYITyM. Ts BKIIIouBa
TJIMKO3WIMPAHE, cylihaTUpaHe U MPOTEONIUTHYHO OTKHCBAHE HA YaCTH OT MOJIEKYJIaTa.

SAnpo npuTexaBaT BCHYKH KU3HECTIOCOOHM KiIeTKH. 1o psako ce HabmomaBat 6e3sapeHu
KJIETKH, HO T€ UMaT OIPaHUYEH >KUBOT U HE ce AenAT. OCHOBHU CTPYKTYPHHM KOMIIOHEHTH Ha
AJIPOTO ca: iApeHa MeMOpaHa, XpOMaTHH, SIIBPIIE U SAPEH MaTPUKC.

Snpenara 0OBHBKa € ChCTaBEHA OT /1B MeMOpaHu. BpHIITHAaTa € TOKpUTa ¢ pud030MU U Cce
CBBp3Ba C LIUCTEPHUTE HA IPaHyJIMpaHUs €HI0IUIa3MEeH PEeTHKYIyM. BbpTpernara memOpana e
rinaaka. Ha onpenenenn Mecra Bata JucTa Ha sijpeHaTa MeMOpaHa ce CJIMBaT KaTo o0pa3yBar
nopu. Te ca u3rpajeHu OT Tpu NPbCTEHA, BCEKH ChIbPKAIIl IO 0CeM OeIThYHU KOMILIEKCA.

XpomaruHa npeacTasisiBa kommieke Mexay JIHK u 6enThiu, Kouto OMBaT XHCTOHOBH H
HEXHCTOHOBH.

SAnwvpuero e chepuuno oOpasyBanue ¢ guamersp 1-3 pm. Chabpika rojeMu I'bHKU OT
JAHK, xouto HocaTt renute 3a pPHK. Bcesiko anbppuie € u3rpageHo OT TpH YacTU: CBETHII
¢ubpuiapeH 1eHThp, IIbTHA GUOPHIIApHA YaCT U TpaHyJIapHa 4acT.

SApeHusT MaTpUKC € CbCTaBEH OT MPOTEUHU, META0OIUTH U HOHH.

HutouenTsp (LEHTPO30MA) PUTEKABAT BCHUKHU ACIISIIIHM CE KISTKH. TOl € ChCcTaBeH OT
JB€ LIEHTPUOIU U UeHTpocdepa. LleHTpuonuTe ca MWIMHAPUYHU TN, U3TpajeHu OT 9
TPUILIETH MUKPOTYOyu. EnHaTa OT TSX ce Hapuya MallurHa WK 3psjia, a Apyrara — JbliepHa
win  Hespsna. lleHTpocdepara mpencTaBisiBa pagUepHO Pa3MOJIOKEHH MHUKPOTYOYIIH.
OcHoBHaTa (yHKIMS HA IUTOLIEHTHpA € 00pa3yBaHETO HA JETUTEITHOTO BPETEHO.

KaerbuHuTe BKJIIWOYBAHMS IPEACTaBISABAT OTJIaraHWsl B LIMTOIUIa3MaTa, KOMTO ca
MPOJYKT Ha camara KJIeTKa WM ca MOCTHIUIIM OT BBHINHATA cpeaa. Haii-o0mo kpM TIX ce
OTHACAT TJIMKOT€HOBUTE TPaHyJIH, TUIUAHUTE KallK1, KPUCTAIOMAUTE U TUTMEHTHTE.

3a m0Ka3BaHe Ha BBIJICXHIPATH HAN-IIMPOKO ce u3noi3Ba PAS-peakmusra (nepioaHa
kucennHa W peaktuB Ha Ilug). Ilepitognara kucenmuHa ¢ OKHCAWTEI. TS pa3KbCBa
BBIVIEpOAHATA BEpUTa IIPH JBE ChCEAHU XUIPOKCUIHH IPYIH KATO TU MPEBPHILA B ANJAECXUTHU.
Cnen toBa ¢ peaktuBa Ha Illud ce oOpasyBa crabwiien 1BeTeH KomIuiekc. ChceaHu
XUAPOKCWIHM TPyNM HMMa M NpU JHUIMAUTE. 3a Ja C€ NIPOBEPH [JaIM OLBETABAHETO €
cienu()UYHO 3a TIIMKOTeH, TPSAOBa Ja ce MpoBee KOHTpoIa (TpeTupane ¢ ajada-aMuiasa, cies
KOETO He TpsiOBa J]a MMa OLIBETSIBAHE).

JlumnouTe ce Aoka3BaT upe3 u3moy3BaHero Ha jgunobou. TakuBa ca Cyman |l
(opamxes), Cynan IV (uepsen), Cynan B (depen). Te umat MHOTO 110 BUCOKA Pa3TBOPUMOCT B
JUNHUAA, OTKOJIKOTO B OLIBETUTEIHUS Pa3TBOP.

HyxiienHoBM KucenHu Morar Ja ce JoKaxar 1o Mmeroja Ha bpame. M3nonssar ce nse
oou: metunrpion u nuponnH. PHK ce Garpu B uepBeHo ot muponmna, a JIHK B 3emeno ot
METWITPIOHA.

Jloka3zBaHeTo Ha €H3UMH MOKE Jla C€ OCBIIECTBU IO JBa OCHOBHU HauMHA — Ype3
KaTaJIUTUYHA €H3UMOXUCTOXMMHUS U 4pe3 UMyHoxucroxumuda. Ilpu mepBus ciyyait He ce
JI0Ka3Ba CaMMSIT €H3UM, a HeroBaTa akTUBHOCT. [Ipu B3aumoielicTBUE ChC CHOTBETEH CyOCTpaT
Cce Mojy4aBa POAYKT, KOMTO MOXKE /1a MbJI€ OLIBETEH.



1. Medula spinalis (rpp0HaYen M03bK) — ouBeTsiBane Mo Hucna (kpe3us Buoser)

B mpeanuTe pora Ha CHBOTO MO3BYHO BEILECTBO C€ HAMHPAT MYJITHUIIOJISPHH MOTOHEBpoHU. [Tpu
TOBa OLIBETSIBaHE, B LIUTOIUIA3MaTa MM MOTAT Jia ce HaOJIfoaBaT CHIHO 0a30()MIHU 30HU, HAPCUCHH
HucnoBn rpanynanmu. Te mNpeacTaBisBaT IUITBTHO NAKETHPAHW LHUCTEPHH HA TPaHYJIHPaHUS
€HJIOIIa3MaTHYCH PETHKYIIYM, a 6azoduinsiTa ce IbJDKH Ha roieMust Opoit pubo3omu.

¢ue 1.2 x400

¢ue 1.1 x40
uz 1.3 x400
IIP npenen por A AAPO
3P 3ajaen por SAn  aabpue

HI' Hwucnaosu rpanyianun




2. Ren (6b0pek) — :kejie3eH XeMaTOKCHIIUH

B xopara Ha 60peka ce OTKpUBAT MPOKCHMAITHH M IUCTAIHU U3BUTH KaHa4eTa. Te ca MOKpUTH ¢
€JIMH peJl NMPHU3MAaTHYHU KIeTKW. B 0a3zaiHus TONIOC Ha KIeTKara MMa Jo0pe pa3BUTH OaszaiHu
MHBarMHAaIUKM, KaTo MEXIy TAX Ca CTPYNaHH TOJSIMO KOJMYECTBO MHTOXOHApUH. CBETIMHHO-
MHKPOCKOIICKH T€ C€ BU3yaIM3UPAT KaTO ThMHH I'PaHYIIH.

Guz2.2 x400

¢ue 2.1 x40
II nmpokcuMaaHO KaHaJ4ye M  MaJnmurueBo Tejle
K JAUCTAJHO KaHAT4ye T MHUTOXOHIADUH




3. Ganglion spinale (rpp0HauH0-M03bueH rauriauii) — AGQNOs

B rppOHauYHO-MO3BYHUS TAHTIIMN ce HAOJII0IaBaT CETUBHHUTE MICEBIOYHHUIIONSPHI HEBPOHH. Te
MMaT OKpBIVIeHa (POpMa M IEHTPAIHO PA3MOI0KEHO CBETIO sA1po. OKOI0 SApOTO ce HabIro1aBa
pasnpbCcHaTa rpaHyJIanus, KOSTO € CBETIIMHHO-MHKPOCKOIICKH U3pa3 Ha KOMIUIeKca Ha [ oimku.

duz3.2 x400

¢ue 3.1 x40

A PO KI' xommiekc Ha INomxkm




4. Hepar (uepen apod) — XE

BrrpemnocTTa Ha YepHHs ApoO € U3rpajieHa OT JemdYeTa KaTto B IEHThpa Ha BCSIKO CE pasmojara
e/lHa LICHTpaJHa BeHa. JlemueraTta ChABPIKAT OIIE MOJUIOHATHU KIETKU (XEHMAaTOLMTH) C LEHTPAIHO
pasnonokeHu siapa. Te uMar CBeTIM U TbMHM YYacTbLM, H3IpajieHd OT €yXpOMaTHH U
xeTepoxpoMaThH. UecTo ce cperaT KIETKH ¢ ABE sapa.

IIB uenrTpasHa BeHa X naBysiApeH XxenmaTouut
YJ[ 4vepHOapPOOHO 1eTde C CHHYyCOHJa




5. Glandula suprarenalis (Hanéb0peuna :xie3a) — Cynan 111

Knerkute oT Kopata Ha HaAOBOPEUHHUTE JKIIC3U MPOM3BEKIAT XOPMOHH ChC CTEPOHIICH XapaKTep.
TakuBa KJICTKH IPUTEKABAT B IIUTOIIa3MAaTa CH FOJIIMO KOJIMYECTBO JIMIIHU/IHY Kanku. Te ce orpeTsBar
WHTEH3UBHO B OPaHXEBO OT 0oATa.

due5.1. x40 ¢uz5.2 x400
K  kopa ZG  zona glomerulosa
M  wmenyaa ZF zona fasciculata
JIK  JMnuIHu Kanku ZR  zona reticularis




6. Pancreas (3aacromaniHna :kjie3a) — Bpaiie (IMPOHUH M METHIITPIOH)

HuronnazmaTta M AabpLUETO HAa KJIETKUTE, M3rpaKAallld €K30KpHHHATa YacT Ha IaHKpeaca ce
OIIBETSIBAT B YEPBEHO OT MUPOHMHA. T0OBa ce IbDKK Ha chabpkamiara ce B Tsx PHK. Ocrananara gacrt
OT siipaTa ce OLBETSBA B 3e1€HO nmopaau Hanuuuero Ha JJHK.

@ue 6.1 x40 ¢uz 6.2 x400
JIO JlaHrepxaHCOB OCTpOB YK eK30KpHMHHA 4acT
A sapa




