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|. OCHOBHUAT PUN3NONOrMYEH NpoLEec, KOUTO
XapakTtepusmpa XnBata MmaTepusi € Knetb4HuUsA
MeTabonuabm (0bMAHa Ha BellecTBaTa).

To3u npouec npeacrasnssa KOMMNMeKC oT Asa
NPOTMBOMOJSIOXHN U B3AaMMHOCBbP3aHM npoLeca
- aHabonnabMm (acummnaumng) n kKatabonnsbm
(amcummnnayms).

[Mpn aHabonnama B KneTkaTa NocTbnBaT
BELLECTBA OT OKONHAaTa cpeja U eHeprusTa B
TAX.

[Mpn kaTabonusma ce pasrpa)kgaT NOCTbNUANTE
BeLLlecTBa U ce ocBOOOXOaBa eHepruaTa,
BKMtOYEHa B TAX.



 OOMeHHUTE nNpoLuecu B KneTkaTta morat ga
6baaT npeacTtaBeHn B criegHaTa
nocrieqoBaTenHoOCT: NOeMaHe Ha XpaHaTa oT
OKOJlHaTa cpefa, CMuiaHe Ha BellecTBaTa,
yCBOsIBAaHE Ha BellecTBaTta (aHabonmabm),
pasrpaxgaHe Ha 4yacT OT Tax (KkaTabormsbm)
npMemMaHe Ha eHeprmaTa UM n oTaernsHe Ha
oTnagbyYHUTE NPOOYKTMW.



e |l. MembpaHeH TpaHCNOPT BKIOYBA:
1.npemMmnHaBaHe Ha MOHN N Markyu MOJIeKynu,
4ype3 NacuBEH N aKTUBEH TpacnopT U

e 2. TpaHcnopTMpaHe NocpeacTBOM LIMTO3a.

e [lpeHacAaHeTO Ha NOHMN N Mariku MONeKynu npes
KrneTb4yHaTa MembpaHa ce oCbLUEeCTBSABA NO
NPUHUMNNTE Ha NAaCUBHUA N aKTUBHUS TpacnoprT.



 [lpocTa Andysus -
MOIEKYIM Ha BoAaTa,
NOHU N MalKu
MOEKY N
npeMmHaBaT Nnpe3
KneTb4yHaTa
MembpaHa oT
Pa3TBOP C Mo-BUCOKA
KbM pa3TBOpP C Mo-
HMUCKA KOHLUEHTpaLms. - TMF—



http://en.wikipedia.org/wiki/File:Scheme_simple_diffusion_in_cell_membrane-en.svg

OG6nek4yeHa andys3us -
KOraTto MOJIEKYNU ce
CBbpP3BaT C MOMEKYIU —
NpeHocuTenu B
KrneTb4yHaTa MembpaHa
Mnn NnpemMmHaBarT npes
KaHanu B Hesl OoT obnacTt
C NO-BMCOKA KbM MecCTa
C NO-HUCKa
KOHLUEeHTpauus.




AKO KOHLEeHTpauusaTa
Ha pa3TBopa OT ABeTe
CTPaHW Ha
MembpaHaTa €
efHaKBa, HAMa
ONBWMXEeHWe Ha Boaa u
TO3U pa3TBOp Cce
Hapun4ya N30TOHUYEH.

Pa3TBOpbLT C
0,9%HaTpueB xnopuvg
€ U30TOHUNYEH C
MEXOYKNEeTbYHOTO
NPOCTPAaHCTBO.

Hy pertanic |sotomic Hy paatanic



http://en.wikipedia.org/wiki/File:Osmotic_pressure_on_blood_cells_diagram.svg

« dunTtpauud e
OBWXEHWeTO Ha BoaaTta
N Pa3TBOpPEHUTE
MOJEeKynn npes
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http://upload.wikimedia.org/wikipedia/commons/8/86/Filtration_diagram.svg

« OcmMmo3aTa e npoLec Ha TpaHCnopT Ha
MOJeKynuTe Ha pasTBopuUTens npes
nonynponycknueata MmembpaHa oT MSICTO C
HUCKa OCMOTUYHA KbM MSACTO C MO-BUCOKA
OCMOTUYHA KOHLIeHTpaLus.



 AKTMBEH TPaHCNOPT -
Npouec Ha ABWXXEHME Ha
BelllecTBa npes
KrneTb4yHaTa MembpaHa
cpewy
KOHLUEHTPaLNOHHUA
rpagvieHT.

 To3um npouec e
eHepreTU4Ho
3aBUCUM.
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A model of active transport showing the hingelike motion of the protein subunits.



2. TpaHcnopT, 4Ype3 eHaoUuUTO3a (NMMHOLMTO3A,
doarounTosa n peuenTop-meanmpaHa
eHOounTo3a) 1 eKk3oumnTosa.



 darouyunTto3ara (cell
eating) e npouec Ha
CMUraHe Ha TBbpau
yacTtuum n baxkrepun.
Knetb4yHaTa membpaHa
obpa3yBa usgaBaHug,
KOUTO obxBawiaT
TBbPAUTE YacTuyn.Tesun
BE3UKYIN CE€ OKbCBAT OT
MembpaHaTa KaTo
dparozomu (phagosome).




* MuHouuTo3aTa (cell drinking)
e npoLec Ha pasrpaxgaHe Ha
TEeYHW BellecTBa.

e KnetbyHaTa MembpaHa ce : e
BrbBa 1 orpaxga Te4vyHus Ay
MaTepuan, obpasyBaiiku Sl oW
rnagka Besukyna (non i i T
selective). Ta3u Be3ukyna ce ome &~ (O
OTKbCBa OT KfeTb4yHaTa e ¥
MembpaHa KaTo NMHOLIMTO3HA *

Be3ukyna (pinocytotic
vesicle).



B kneTkaTa ce oTKpmBaT ABa BMAa NUMHOLMNTO3HM
MeEXypyeTa - rnagkm (He nsduparesriHm) u
NOKPUTU (M3bunpaTtenHu, crieununyHn).



* [Mokputn Be3ukynum (cell-coat vesicles)

e YyacTBaT B peuenTop-MmeaumpaHuTe npoLecwu,
CBbpP3aHM C BHAaCAHETO Ha CTPOro onpeaeneHo
BELLECTBO B KreTKara.

Clathrin-dependent endocytosis
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http://upload.wikimedia.org/wikipedia/en/4/47/Itrafig2.jpg
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« EK3ouMTO3a NpoLec Ha Be3nkynapeH TpaHCcnopT,
N3HacsL BellecTBa U3BbH KneTkaTa.
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« OT MOpdonornyHa rnegHa Tovka ce pasnum4yasar
TPW Ha4YMHA Ha CeKkpeLnst - MEPOKPUHHA,
anoKPUHHA, U XOINOKPUHHa.

e MepoKpUHHaTa CeEKpeLms e CBbp3aHa CbC
3anasBaHe LenocTTa Ha kneTkaTa.

 Taka cekpeTupaT CepO3HUTE, CNY3HUTE U
NOTHUTE Xne3n. To3n Ha4ynH Ha cekpeTupaHe e
XapaKTepeH 3a HAKOMN EHOOKPUHHWN KNETKN.



 ANOKpMHHaTa CeKkpeuusa ce u3passisa B
HaTpynBaHe Ha CEKPETOPHUA NPOAYKT B
anukarnHaTa 4acT Ha KneTtkaTta U oTaensaHeTo My
3aeHO CbC 3HA4YMUTENHA YacT OT uutonnasmara.
Taka cekpeTupar rofieMuTe rnoTHU XKIesu,
XXNe3nTe Ha BbHLUHUA CNyX0B NPoXo4 U B
Knenadure.

« XOonoKpuHHaTa ceKkpeLms ce n3passisa B
LIANTOCTHO pa3najaHe Ha KneTkaTa 1 3aefHo C
TOBa OTAENsAHEe Ha HaTpynaHUTe CEKPETOPHMU
npoayktn. MacTHuTe »knean cekpeTmpar Mo
XOJTOKPMHEH HaYMH.



Knetb4HO curHanumsunpaHe



« Knetb4yHoTO CUrHasfimampaHe rnpencraBliydBa
CUCTEMAa OT CUIr'HaJ1N, KOUTO MO3BOJIABAT HA
KINEeTKUTE Ha MHOIOKIETb4YHUA OPraHNU3bM Oa
KOMYHUUNPAT nomMexany Cnh Kato KOopaAnHUupart
CBOSATa JEUHOCT 3a Aa 3ana3sdT LenocTTa U
ONTUMaJiHOTO CN CbCTOAHUE.

e 3HA4YEeHMETO Ha TaKbB "KOHTPOM" BbPXY
KNETbYHOTO AesieHe MOXe aa ce pa3bepe, KaTo
ce uma npensug, Ye n34yes3BaHeToO Ha KOHTponNa
aooBexga oo nossaTa Ha pakoBU KNETKU, KOeTO B
KpanHa cMeTKa BoAW OO CMbPTTa Ha opraHusma.



e CTOTUUUTE CUTHASTHMU MOJIEeKYNnKn, obpasyBaHU
B KNETKNTE, MoraT fia ce cekpeTupar, Ypes3
eKk3ouMTo3a ga npeMuHaBaT nNpes Knetb4yHaTa
MemMbpaHa, 4ype3 andys3usa unm morat ga
OoCTaHaT NIbTHO CBbP3aHU C KNeTb4vyHaTa
MembpaHa Ha CbOTBEeTHaTa KneTka.

e Tean curHanHu Morsriekynum morat ga 6baar:
NPOTEUHU, aMUHOKUCESTUHU, HYKINEeOoTUAM,
cTtepovaun, NPpou3BOAHN HA MaCTHUTE
KUCEeNWUHU N Pa3TBOPEHN ra3oBU MONEKYNU
(a30TeH oKkcua 1 BLINEepoaeH okeua).



 CurHanHuTe MONeKkynu ce cebp3Bar
OOMKHOBEHO CbC CrieunanHn peuenTopu
(KNeTbYyHU peuenTopmn) Hamupalium ce B
NpULESTHUTE NN TapreTHUTe KneTku (target
cells). B peaynrtart Ha ToBa B3auMO4ENCTBUE Ce
OCbLLUECTBABA Kackaga OT BbTPEKNeTbYHU
peakuunmn, NPOMeHALLN CbCTOAHMETO Ha
KneTtkaTa.

 /I3BBbHKNETBYHUTE CUTHANHU MOJIEKYIJIN CE
Hapu4dart JimraHgu.

e [pyr HA4YMH Ha MeXOYKNeTbYyHO CUrHanmnanpaHe
ce OCbllecTBsiBa NOCPeaCcTBOM LenKoBUAHUTE
KOHTaKTM (gap junctions).



e CurHanHuTe Momnekynu morar ga AencTsaTt Ha
ronssMo pa3cTosiHMe OT npous3BexaallaTa rv
KneTka eHAOKPUHHATa CUrHanu3awuums.

* [lpy napakpuHHaTa cCUrHanusauua CUrHanHuTe
MOMNEKYNN OTAENAHN OT KneTkaTa Bb3gencrear
BbPXYy CbCEeOHUTE KNETKMW.

e B HAKOM cny4yam kKneTknTe moraT ga uanpawiat
CUIHanHM MorekKky M go camute cebe cu nnm go
KNEeTKN OT CbLUMNS BN - aBTOKPUHHA
CUrHanusauus.






e HAKOU XMMWUYHUN CbeONHEHNSA MOraT aa yqyacTtBart
B ABa UI1N TP HA4NHA Ha MEeXOYKIeTb4HO
CUrHalrinampaHe.

* Hakou manku nentngu (HesponenTuamn) v
HOopadpeHanuMHbT MoraT ga B3emar ydacTtue B
NnapakpUHHOTO (CMHaneHa TpaHCMMUCUA) n
€HOOKPUHHOTO MeXOYKNeTbyHO cUrHanu3npaHe.
EnnaepmanHuaT pactexeH dpaktop Moxe aa
OencTBa no AUCTAHTHUSA eHOOKPUHEH HAYMH,
KaKTO U Oa CUrHanmampa Kato CBbp3aH C
KneTb4yHaTa membpaHa npoTenH Ha CbCeaHa
KrneTKa.



e PasnuyHnTe BNOOBE KIETKM OTrOBapAT Mo
pa3nnyeH Ha4YrH Ha egHa U Cblla CUrHanHa
Monekyna.

* [log pencTBmMeTo Ha aueTUnxonuHa
Hanpe4YHoHabpasgeHnTe MYCKYInHU KIeTKn ce
CbKpallyaBaT, KNeTKUTe Ha cbpaeyHaTa
MYCKynaTypa ce penakcmpart, a CeKPeTOPHUTE
KNeTKM 3anoyBaT akTMBHO Ja cekpeTupar.

B nocnegHute roguHn 6e oTkputa egHa
ocobeHa curHanHa Monekyra, KoaTo ce
OoT/in4aBa OT BCUYKM U3BECTHM OO Cera - ToBa €
ra3bT asoTeH okcua (NO).



o CurHanHuTe MONEKYNN ce CBbP3BaT C
peLENTOPU Pa3rosioXKeEHM Mo KreTbYyHaTa
MembpaHa - MeMbpaHHU peuenTopu.

e HAKOWM OT Mankute curHanHm MOneKynu
npemMnHaBaT NOCPEACTBOM ANdY3uns npes
KrneTb4yHaTa MembpaHa n ce cBbp3aT C
peLenTopmn HaMmupallu ce B KreTb4yHaTa
UMTonnasma - ULMTonsfia3aMmeHu peuentopu.



lll. KnetTb4yeH UMKbLN

Ll,FIJ'IOCTHVIFIT XUBOT HA KINETKUTE, KOUTO UMAaT
Bb3MOXHOCT Aila CE€ Bb3lpoOn3BeXaaTt ce Hapunia
KIieéTb4€H UUKDIJI.

[TpoOobIKUTENHOCTTA MY Bapupa B LLUMPOKK
rpaHuUM Npu pasnnyHnTe KNeTb4yH BUOOBE.
To3n UMKbI ce KOHTponupa oT onpeaeneH Habop
OT reHN, Hape4YeHU reHn Ha KNETbYHUA LNKbII
(cell-cycle genes).

KneTb4HUAT UMKDBN Ce pa3aensd Ha MUTOo3a U
nHTepdasa. VIHTtepdpasarta nma Tpu nepmoaa.



G, nepuoAbLT € BPEMETO MexXay MuTos3aTa U
3zanoysaHeTo Ha JHK cuHTe3a n ce Hapunya
NPeCUHTETUYEH.

Town 3ano4Ba BegHara crnef 3aBbplLUBaHE Ha
MUTO3aTa ¢ Obp30 HapacTBaHe Ha
uuTonnasmarta, yaBosiBaHe Ha LUeHTpuonuTte U
nogrotoBka 3a cuHTe3 Ha [HK.

B TO31 nepunoa ce cnHTesnpaTt eH3InMuTe - 3a
cuHTe3a Ha PHK 1 Ha eHeprunHaTa obmsHa.

[1lo BpemMme Ha TO3u nepuop KneTkaTa
"npoBepsiBa"” okonHaTta cpega n cobcTBeHUSA Cun
pasmep u opma 1 "B3emMa pelueHue" ga
3anoyHe pennukauuata Ha OHK.



Axadasa Tenogasa
Mertadasa

JHK, PHK 4
NPOTEeMHOBA CUHTE3A



http://upload.wikimedia.org/wikipedia/en/2/22/Cell_Cycle_2.png

S nepmnoaosbT € CUHTETUYEH nNepuoa.

CuHtesunpart ce IHK n xuctoHure.
YABOSABAHETO He CTaBa €HOBPEMEHHO 3a
BCUYKN XPOMO3OMMU.

Haun-kbcHo ce yaBossa [JHK Ha nonoBute
Xpomo3omMu. ToBa 0bsACHABa (pakTa, 4Ye ako B
Ha4yarnoTo Ha nepuoga nva BpedeH areHT, Tou
yBpeXxaa HAKOU COMaTU4YHU XPOMO30OMMU, a
NONMoBUTE XPOMO3OMU OCTaBaT He3acerHartu.



e 3. G, NOCTCUHTETUYHUAT Nepuopa e To3n, B
KOUTO ce obpasyBaT HULUKUTE Ha
AeriuTerIHoTo BPETEHO.

 EgHoBpemMeHHO ¢ ToBa ce HaTpynBa eHeprusaTa,
Heobxoauma 3a NpoTMYaHe Ha MUTO3aTa.

 BenTbYHUAT CUHTE3 JocTUra cBos BpbX B G,
nepuoaa. [pes To3mn nepuoa kreTkata TpsidoBa
Oa ce "ysepu", ye pennukaumata Ha JHK e
N3BbPLLUEHA U Jann OKONHUTE YCNoBUSA ca
nobpun, 3a ga Moxe aa ce NpeMMUHE KbM MUTO3a.



* He BCUYKM KINEeTKM NpemMnHaBsaT npes
CTaHOapPTHUA KNeTbYeH UNKBII, CbCTOALL, Ce OT
G;, S, G, u muto3ara.

* Hakou knetku B nepmopa G,, He NpemMnHaBaTt
OVNPEKTHO KbM S nepuoaa, 3a Aa ce OCbLUeCcTBMU
pennukaumnaTta Ha JHK, a octaBaT B cbCTOSHME
Ha nokon Hape4yeH nepuofg G,. B Hero kneTkute
MoraTt ga octaHaT AHW, cegMmuum, meceum nnu
roavHn, npeau ga 3anoyHat ga nponudepupar.

 Pegnua knetkm (HepBHU, CKeNeTHU MYCKYIHMU)
He ce OendT No BpemMe Ha nocTHaTasiHUg
nepuon OT XXMUBOTa Ha YOoBeKa.



Murto3a



lll. Muto3a

B pe3yntaT Ha M1TO3aTa ce nony4yasaT ABe
eHaKBW KIETKN, YUUTO reHOM € UOEHTUYEH C
TO3M Ha KrneTkaTa oCbLLecTBUIIa MUTOTUYHOTO
neneHe.

MuTto3zaTta (M) nma yetupmu pasmn:. npodasa,
MeTadasa, aHadasa 1 Tenodgaasa.

NMpodra3aTa ce n3passiea B 3a00119He Ha
KrneTkaTta, HapaCTBaHE Ha A4p0TO, XPOMO30OMUTE
ca TbHKU CriMpanHu HULWKN 1 obpasyBaT Knbbue.



B npodpa3aTa ce
HabrogaBa pasgensiHe Ha
LLeHTpuonure, |
eJHOBPEMEHHO C e
yABOsiIBaHE Ha
XPOMO30MMUTE, CbCTOALLN
ce OT ABa NnpensieTeHn
XpomaTtuaa. Bceku ,
XpomaTtug npeacraBnasa
konve Ha OHK 3aegHo ¢ |
benTtbuUUTE.

 AobpuaTta n agpeHarta
MeMOpaHa n34yesBar.






http://upload.wikimedia.org/wikipedia/commons/1/19/Metaphase.jpg

e prometaphase



http://en.wikipedia.org/wiki/File:Mitotic_spindle_color_micrograph.gif
http://upload.wikimedia.org/wikipedia/en/5/5f/Prometaphase.jpg

 MeTtadhasza —
XpomMo3omMuTe ce
npnaBMXBaT KbM
eKBaTopa u ce
3axBallaT C
LleHTpoMepuTe cu 3a
OENUTENTHNTE HULLIKW.



http://upload.wikimedia.org/wikipedia/commons/d/db/Mitosis-flourescent.jpg
http://upload.wikimedia.org/wikipedia/commons/1/19/Metaphase.jpg

« AHadhasa —

XpomaTtmnguTte Ha BcAKa N

XpOMO30Ma ce oTAendT,

OT LleHTpomMepa. ’/éf-f "-T...."'.r
» Bcekun xpomaTug ce l:-':'.:'.:l

O3Ha4yaBa KaTo ; .::-._:

xpomo3oma. Te ce , Q-';:: 7

npuaBWXKBaT KbM AgBaTa f ;

MOJ1KOCa.



e Tenodasa —
XpomMo3omMuTe ce
npeBpbLLAT B XPOMaTUH.

* [loaBsaABaT ce sabpuaTa u
aapeHaTta membpaHa.


http://upload.wikimedia.org/wikipedia/en/c/c5/Telophase.jpg

 LluToKknHesara e
NnocrneaHusT ctagum oT
MUTOTUYHOTO AereHune,
Npwu KOATO ce pas3aens
N unTtonnasmara.
[Tony4aBa ce
npullbLNBaHe —
KOHTPaKTUNEH NPBbCTEH,
MeXay OBeTe aapa v
KneTKkaTa ce pasaend
Ha ABe OblUepHU
KNEeTKN, 4pes
CBMBAHETO Ha
NPpbCTEHA.


http://upload.wikimedia.org/wikipedia/en/c/c5/Telophase.jpg



http://upload.wikimedia.org/wikipedia/en/c/c5/Telophase.jpg

« EHopomuTO3aTa Unu nonunnonaHa ammTo3a e
KINeTb4YyHO pa3MHOXXaBaHe, cnen pasgensHe Ha
XPOMO30OMUTE, AOPOTO HE Cce Aernda 1 3anasBa
cBosAiTa obBMBKa. LlMTonnasamara cbLlo He ce
pasgens.

« AMMTO3aTa e npouec Ha AerneHe, Npu KOUTo ce
HabnaaBa HepaBHOMEPHO pasaernisiHe Ha
reHeTUYHUa maTepuan u uitonnasmaTa B gBeTe
OBbLLEPHU KIETKN.



e Meuno3ara e geneHe Ha nosiIoBUTE KNeTKn. TS
npoTu4a B ABa eTana: NbpBO U BTOPO
MEeNOTUYHO OEeNeHe.

« Cneg nbpBOTO MEMOTUYHO AeNneHe ce
nonyyasaTt AB€ ObLLUEPHU KNETKU C XanmonaeH
6pon xpomosomun 1 n gmnnonaHo (yaBoeHO)
konnyecteo OHK. Npn Hero npodrasarta ce
CbCTOM OT 5 cTagua HapeyYeHU NeNTOTEH,
3UroTEH, NaxXMTEH, OUNNOTEH U ANAKUHE3NC.

« Cnen BTOPOTO MEMOTUYHO AerneHe
ObLLUEPHUTE KIETKM Cca C xannonaeH bpon
Xpomo3somun n xannomgHo konmymncteo HHK.
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 Knetb4yHa peakTUBHOCT U KNeTb4HO
ABUXeHue

 PeakTnBHOCTTa Ha KNeTKM € cnocobHOCT aa
pearnpart Ha NpoOMeHUTe B OKOJIHaTa cpeaa.
IOpasHuTenun ca UsMeHeHUTe yCnoBuA Ha
cpenarta (TemnepaTtypa, CBeTnnHa, 3BYK,
eneKkTpmn4YecTBo 1 ap.).

 PeakTUBHOCTTa ce n3passisa BbB Bb30yAMMOCT,
Opa3HMMOCT U OTBETHA peakuuna. Ta e
cneundunyHa 3a pasnndyHuTe Bnaose Knetku. o
NPUHLUMIM BCUYKU KNETKM ca CriocobHU B
M3BEeCTHa CTeneH Aa U3BbLpLUBAT ABUXEHME.



° |_|pl/l NOABUWXHUTE KINETKU OTBETHATA peakund ce
N3pa3dBa B ABNXEHNE - TAKCUC.

« TakcucbT MOXe Oa 6bae NONOXUTEreH,
n3passBall ce B NpuUBn4aHe 1 oTpuuaTersieH,
n3passBall ce B OTONTbCKBaHe.

 [lo3HaTK ca: XxeMOTaKCUC KbM XUMUYHO
BELLECTBO, pearmpaHe Ha Bb34eNCTBMETO Ha
CBET/IMHATA- (POTOTAKCUC, PEeOTaKCUC -
OBWXeHMe No rnocokaTta Ha TeYeHMETO Ha
TEYHOCTMU - NOJIOXKUTENEH peoTaKcuc, a
OBWXEHUETO cpeLly TEYEHUETO e oTpuLaTerneH
peoTakcuc (Hanp. cnepmaro3onante nmart
oTpuuaTesrieH peoTakcuc).



e JleBkoUMTUTE C ABMXKAT B pe3ynTaT Ha
XeMOTaKCUC, KOUTO Ce ObITKU Ha OTAeneHuTe ot
bakTepunTe XMMMYHU BELLLECTBA.

 EaHa oT Han-4YecTuTe OTBETHU peaKkuun Ha
OpPa3HEHETO € ABUXEHUEeTO.

« EykapuoTHUTE KNeTKu pearmpart, Ypes
aMmeb0oBUOHM OBMKEHUSA, YpEe3 PECHUYKU U
KamLmM4eTa 1 OBMKEHUE, Ype3 MYCKYITHO
CbKpalleHue.



e AMeOOBMAOHOTO ABWXEHMEe U murpaumusaTa e
XapakTepHa 3a Mmakpodrarun, 6enu KpbBHU
KINeTkn, dndpobnacTu.

o [1BMXXEeHMeToO Ype3 KamMmwunyeTa ce N3BBLPLLBA
3a CMeTKa Ha U3BMBAHETO Ha OCHOBHAaTa UM
CTPYKTYpa, HapeyeHa akcoHema. Han-saxHa
pons npu ToBa ABMXeHUE nmat AUHEUHOBUTE
pamMeHa U B3aMMOJeEUCTBMETO UM C TybynunHa.



e MyCKyNnHOTO CbKpalleHue ce OCblLEeCTBsBa B
pe3ynTtaT Ha B3aMMOOENCTBMETO Ha aKTUHOBUTE
N MMO3NHOBU hunameHTn.

o I1BNXXKeHue ce OCblLUECTBABA B uuTOonasmara
AoPn N Ha KIeTkKn, KOMTo He MoraT Aa ce
nBmxart. ['lo To3mM Ha4vunH ce npmnaBmxXseart
KINneTb4YHUTE OPraHesin, KrieTtTb4yHUTEe
BKIMKOYBaAHUA, XPOMO3OMUNTE MNMPU AendumnTte ce
KINEeTKW.



KnetbuyHa andepeHumaums, yespexapaHe,
CcTapeeHe U KneTtb4yHa CMbPT

KakTto no Bpeme Ha eBonoundara
(pmnoreHeTMYHO pasBuUTME), Taka U NO Bpeme
Ha MHAMBMAOYyariHOTO pa3BUTUE (OHTOMrEHETUYHO
pa3BUTUE) Ce N3BBLPLLBA MPOLIEC HA
cneunanusaumns Ha KrneTkuTe.

To3aun npouec Ha cneunanusnpaHe Ha KIeTkuTe
ce Hapu4da gudepeHumnpaHe.

[lpn Hero ce ocblLecTBABAT NPOMEHN B reHHaTa
eKkcripecus, B pe3ynTaT, Ha KOeTo OT
npeKkypcopHaTa KneTka ce nosiy4yaBaT
onpeeneHn cneyuanuanpaHmn KneTku.



« Knetb4yHOTO AndpepeHUMpaHe NpeancraBnsBa
CTPYKTYPHO N (PYHKLUMOHANHO
YCbBbPLUEHCTBAHE Ha KneTKaTa.
[leTepMMHUPAHETO Ha KNeTKaTa € 3a5oXeHo B
CbOTBETHUA FEHOM.

o [lIndpepeHuUnpaHeTo N BLPBM NapanesiHo C
pacTexa, HO 3aBMCU He caMO OT reHoMa, a U OT
B3aUMOOTHOLUEHUATA Ha KrieTkaTta Cc apyru
eMBOpPUOHAIHN KIETKW.



 HoBoaudepeHumpaHu KneTkn Npu n3pactHanms
opraHM3bM MoraT ga ce nonydyart no aBsa
Ha4MHa:

* MbPBUAT HAYUH € OT CbLUECTBYBALLN
andepeHunpaHn KNneTkn, B pe3ynTtaTt Ha TAXHOTO
[lernieHe ce nony4aBaTt andepeHumpaHu
ObLLUEPHU KNETKM OT CbLUMSA BUA.

* B HAKon cny4au KneTknute Ha YepHus apob
(xenaToumnTK), KOUTO Ca HaNBJTHO
ondpepeHunpaHn, ce gendar n ce obpasysar
HanbMHO AndepeHumMpaHn OAbLEPHN KITETKMN.



* [log nponudepaumna Tpadbea aa ce pasdupa
6bp30 yBennyaBaHe Opos 1 pa3pacTBaHe Ha
onpeneneH BuA KreTKu.

e [lpouecHbT Ha nponMdepaumna e XxapakTepeH U
3a eHOOTEeNHUTE KNETKU Npu paspacTBaHETO Ha
HOBMW Kanunapw, Kakto 1 npu 3amMecTBaHETO Ha
yBpeOdeH eHOOTENHN KNeTKN BbB BeYe
CblleCcTBYBaLLUM KPbBOHOCHU CbAO0OBE.



[Tpn BTOpPUA HAYMH, OT HeandepeHUUupaHu
CTBOJIOBMU KINeTKU ce nosiyyasar
angepeHunpaHn KNneTkn ¢ NnpoMeHeH peHoTunn.

OT cTBONOBM KJIETKM B XINe3nUTe Ha YyepBaTa ce
obOpasyBaTt pas3nn4yHUTe BNOOBE ENUTESTHU
KNEeTKN, KOUTO MOKpMBAT BbTpeLlHaTa
MOBBPXHOCT Ha TE3U OPraHm.

BasanHuTe KneTku B ennagepmMmca ca CblLo
CTBOJIOBU KIETKW.

CTBONOBUTE KNETKN, OT KOUTO CE
andepeHumpaT BCUYKN KPbBHU KNETKU ce
HaMupaT B KOCTHUSI MO3bK.



o CTBOIOBUTE KNETKU Ce OensT HEMPEKBCHATO M0
BpeMe Ha XXNBOTA Ha UHOUBUNAA.

e Te3un CTBONOBU KNETKN, OT KOUTO Ce Nory4vasa
camMo evH BUA AndepeHumpaHmn KneTkn ca
Hapu4yaT YHUNOTEHTHMU, a Te KOUTO gaBaT
Ha4yanoTo Ha ABa WUnn NoBeYe BUAA KNETKN ce
Hapu4aT NAYPUNOTEHTHM.



KneTtkaTta mMoxe ga 6bbae yBpedeHa oT pasnunyHu
Bb30eNCTBUSA:

ninnca Ha KUcnopo/, TOKCUYHM BELLLECTBa,
bakTepun, Bupycu, dmsnyHa TpaBma,
TemrnepaTypHO NOBNUSIBaHe.

B Te3n CItiy4Haun KrneTkata Ma ABe Bb3MOXHOCTMU,
3aBuUCeLLn OT cmnaTta Ha Bb3OEUCTBUETO U
CbCTOAHUETO Ha KJ1eTKaTa.

Aa rnpmxmBee, Kato Bb3CTaHOBU YBPEXOaAHNATA
UIn

na 3arvHe.



KneTkata nma HSIKOFmKO 0COBEHO YYyBCTBUTEJTHA
MECTAa Ha yBpeXdaHeE.

1. KNneTb4yHa MeMOpaHa;

2. aapeHa JHK n PHK;

3. MecTaTa Ha OKUCNUTENHOTO pocopunupaHe
n npoaykumata Ha ATO;

4. mecTaTa Ha NPOAYKUNATA HA NMPOTENHUTE,
BKITIOYNTEITHO EH3UMUTE.



[lpomMmsaHaTa Ha doopmara, pasmepuTte u
opraHu3auudaTa Ha KneTkaTta B pe3ynTaT Ha
XPOHWYHO Apa3HeHe nnu Bb3naneHue ce
Hapu4ya gucnnasus.

B HAKOW cny4yau Ta npeMnHaBa B Heonfna3mMeHa
TpaHcdopmauus.

He3aBMcMMO OT NPOAbLIMKUTENHOCTTA Ha
XMBOTA, BCUYKU KNETKU OCcTapaBaT U ymupar.

KneThb4HOTO ocTapsiBaHe € pe3ynTaTt Ha
reHeTUYHU, MeTabONIUTHU, XOPMOHAaNHU U
MMYHOMNOIrMYHUN Bb3OENCTBUS.



» [lpnema ce, Ye MMa reHeTUYHa nNporpama
KOHTpoNMpaLla npoLeca Ha ocTapsiBaHETO.

* BbHWHM Bb3AENCTBUA KaTo YNTPaBMOSIETOBMU
Nbyn, MOHU3MpPaLLa pagnaung, TOKCUYHU
Bb3OEUCTBUSA U OPYrn MoraTt ga yckopsasaT TO3U
npouec. HactbvnBa yBpexgaHe Ha
MUTOXOHOPUNTE, HATPYNBaHE Ha KMEeTbYHU
BKMNOYBaHMSA KaTo nunodpycunHOBU 3bPHAa,
aoereHepaTuBHM NpoLEecH B LMUTOcKeneTa u

OPYIi.
 Hayanoto Ha gereHepaTMBHUTE NPOMEHU B
9ApPOTO BOAM A0 KNneTbyHaTa CMbPT.



e CblUyecTByBaT TPY OCHOBHU NMPOMEHMU B
KNEeTbYHOTO AP0, KOUTO XapakTepuampar
KneTb4YyHaTa HEKPO3a: MMKHO3a, KapUOPEKCUC
Kapuonusuc.



 Knetb4yHaTa CMBPT ce HabnogaBa npes
Lenns XXUBOT Ha MHOMBUAA, BKIHOYUTESTHO U
npe3 eMmobpmnoHanHus.

e ChblUecTBYyBaT ABa NpoLieca Ha KneTbyHa
CMbBbPT,pasnuyaBally ce No CBOSI MEXaHN3BM:
HeKpo3a 1 anonTtoasa.

 Hekpo3aTa e pesyntaTt Ha TOKCUYHO
Bb3OEeNCTBUE, MEXaAHUYHO yBpeXaaHe, nunca
Ha KMcropoad, CMyLLEHUA B TpaHCcnopTa Ha
XpaHUTENHN BellecTBa.



o KoraTo KrneTkute ymmpar B pe3ysntaT Ha
Bb3JENCTBME U3BBH TSX: TOKCUYHU BELLECTBA,
npu Bb3NanuTenHn nNpoLecu, nurica Ha
KNCNOPOd U XpaHUTENHU BELLECTBa TAXHaTA
uuTonna3sma ce pasnaga B MeXAyKNeTb4yHOTO
NPOCTPAHCTBO U Te ce dharountTupar
OOMKHOBEHO OT Makpodarure.



e OcobeHo YyBCTBUTENMHM HA NUNCca Ha K1ucnopos
ca HepBHUTe KneTku. et MnHyTK cnen
NpeKkbCBaHe Ha KUCINOpPOaHNSA NMPUTOK HacTbMNBa
MacoBa CMbPT Ha HEPBHU KNETKN B MO3bKa Ha
YyoBeKa.

o YMUpPALLUUTE KNETKN NPOMEHSAT XMMUYHUA CbCTaB
Ha CBOSITA KNeTb4yHa MeMbpaHa 1 Taka ouBar
pa3no3HaBaHu OT MakpodarmTe.

e YBpexaaHeTo Ha Knetb4yHaTa membpaHa Boau
00 OeCTPYKUMA Ha uuTonnasmara.
YBpexgaHeTo Ha membpaHaTa Ha NM3030MUTE U
0CBOOOXOaBaHETO HA XUOPONMUTUYHUTE EH3UMMN
B uMtonnasmara, BogeLo o HEUHOTO
pasrpaxgaHe - aBTonmsa.



NECROSIS

injury at
cell membrane

decrease of

cell volume l
@
e
membrane
blebbing
B

)
-

" membrane o)
breakdown ..o = ..')a
b formation of
\\ - apoptotic bodies
p R
[ 005‘} P\g,\

~

LT
b )Qy/
disintegration

and inflammation



« AnonTo3aTa € KfleTb4yHa CMbPT, KOATO 3ano4Ha
Bb3 OCHOBA Ha MHdopMaLMa NpucTUrHana ot
reHeTUYHUS anapaTt 1 OoT BbHLUHATa cpefa.
HopmanHaTa knetbyHa CMbPT, Ta3n KOATO He e
pe3ynTaTt Ha Bb3AeNCTBUSA U3BBH KreTkaTa, ce
npuema, 4ye e nporpammpaHa - nporpamMmmpaHa
KneTb4Ha CMbPT.

e [1pn nacnegBaHna Ha XXMBOTUHCKU KIETKM €
YCTaHOBEHO, Ye Ta3u "BbTpellHa nporpama Ha
CMBPTTA" € nokanusnpaHa B onpegeneHn reHu.
TOYHUTE MEXAHN3MM HA anonTo3aTa BCe Olle He
ca HanbJIHO pa3ragaHu.



* [locpeacrtesom anonto3ata OpraHU3MbT ce
ocBODOOXOaBa OT YyBpeAeHM nn onacHU 3a Hero
KIMEeTKU - Hanp. Nnpn aBTOUMMYHHUTE MpoLiecu.
MopdonoruyHo anonTto3aTa ce u3passsa B
arperaumsi Ha agpeHnst XpoMmaTuH B rosieMu
KOMMNAaKTHM Macu B CbCECTBO C sapeHaTa
obBuBKa. [locrnegHaTta ce HarbBa, KaTto B
nocrneacTeve AAPOTO ce hparMeHTUpa.
LinTonnasmara n KneTb4HUTE OpraHenm CbLUo
ce KOHAEeH3unpaT U ce OTKbCBAaT OT HES KaTo
anonTo3HW Tenua.
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