NEKLUUA 18.
BBEOEHWE B PETEHEPATUBHYIO BUOJIOITUIO n
PETEHEPATUBHYIO MEOULIAHY.

NIAH JNEKUUN:

1. PETEHEPATUBHAA BUONOIUA kak HAMPABIEHUE
®YHOAMEHTAJIbHON BUONOIM NN n PEFTEHEPATUBHAS
MEOMUUNHA kak HAYHYHO-NMPAKTU4YECKOE HAIMNPABJIEHUE
BUOMEOUWULWHDI;

2. PETEHEPALMA kak BUONOIMMYECKUUA ®EHOMEH:
OMPEAOENEHUE, OBLLUAA XAPAKTEPUCTUKA,

3. CMMOCOBbbI PEFTEHEPALIUA: STTUMOP®O3,
MOP®AIIJIAKCUC, TUTNTEPTPO®UA — KOMIMECATOPHAA,
PETEHEPALUMNOHHAA; ATUINMUYHAA PETEHEPALIUA,

4. CTPYKTYPHbIE YPOBHU PETEHEPALMOHHOIO NMPOLIECCA;

5. PETEHEPATUBHAA MEOULUWHA, OBLLAA XAPAKTEPUCTUKA;



PEFEHEPATUBHAA BUOJIOINA kak
HAMPABNEHUE ®YHOAMEHTANBHON
BUOJIOIMNWN: PEFEHEPALUA kak BUOJSTIOTMYECKUN
®EHOMEH -

XMBbIE ®OPMbI XAPAKTEPU3YIOTCH
CcBOUCTBOM - C[TOCOBHOCTbHO k:

= CAMOOBHOBJIEHUIO - OBMEH BELLECTB;

= CAMOBO3POXOEHWUIO - COMATUYECKNN
OMBPUOIEHES;

= CAMOBOCCTAHOBIJIEHUIO -
PEMEHEPALIUA,



PETEHEPATUBHAA BUOJNOINNA kak
HAMPABNEHUE ®YHOAMEHTAJIbHOM
BUOJTOIMMWU: PETEHEPALUUA kak BUONTOITMYECKUN
®EHOMEH (NPOOOMKEHME 1) -

* PETEHEPALIUA — BOCNPOU3BEOEHUE /

BOCCTAHOBJIEHUE YTPAYEHHOWU unu NOBPEXOEHHON
CTPYKTYPbI;

* PET'EHEPALNA — NPOLECC BOCCTAHOBNEHUA

OPrAHU3MOM YTPAYEHHbIX vnu NOBPEXOEHHbLIX CTPYKTYP
(MOP®ONMOIMMYECKUA n ®YHKLIMOHATBbHBLIUA ACMEKTbI);

* PEFTEHEPALIUA — CNOCOBHOCTb 3PENIOr0 OPFAHU3MA
3AMELLUATb TKAHU, OPTAHbI U UHbIle CTPYKTYPbI nyTemM

PA3BUTUA, POCTA n/unn PEMOOENUPOBAHUA
COMATUYECKNX OBPA30BAHUU;



PETEHEPATUBHAA BUOJNOINNA kak
HAMPABNEHUE ®YHOAMEHTAJIbHOM
BUOJTOIM'MWU: PEFEHEPALINA kak BUOTNTOTMYECKUN
®EHOMEH (NPOOOMKEHUE 2) -

* Ecnu 6bl He 6bIno PEFrEHEPALUUU, )KU3Hb ObIna
ol HEBO3MO>XHA. Ecnu 661 Bce OPIT'AHbI n TKAHU
obinun cnocobHbl NMOJIHOCTLKO PETEHEPUPOBATD,
TO He Obino 61 CMEPTM.

* 9OPEKTUBHASA PEFEHEPALIUS paet opraHuamy
NMPEUMMYLLUECTBA no cpaBHeHUIO C ApYyrmmMmu.
COBEPLUEHHAA PETEHEPALUWUA, obecneunBas
BECCMEPTUE nytem ycTpaHeHUs1 CMeHbl MOKOJIEHUMN,
BeAeT K npekpaweHuto IBOJTIOLUN;



PEFEHEPATUBHAA BUOJIOINA kak
HAMPABNEHUE ®YHOAMEHTANBHON
BUOJIOIMNWN: PEFEHEPALUA kak BUOJSTIOTMYECKUN
®EHOMEH (NPOOOMXEHUE 3) -

* ®DUBNOJTIONMYECKASA (TOMEOCTATUYECKASA)

PEMEHEPALUUA — PErYNAPHOE BOCCTAHOBJIEHUE
CTPYKTYP (F'PYNMN KINETOK), TEPAEMbIX OPTAHU3MOM

BCleacreue nx CHalwnmBaHmA B Xxo4de HOPMAJIbHOM
XN3HEOEATENIbHOCTW,;

* PENAPATUBHASA PEFEHEPALINA —
BOCCTAHOBIJIEHUE CTPYKTYP, TEPAEMbIX OPTAHU3MOM
Bcneacteue gencrtems TPABMUPYIOLLNX ©®AKTOPOB;



PETEHEPATUBHAA BUOJNOINNA kak
HAMPABNEHUE ®YHOAMEHTAJIbHOM
BUOJTOIM'MWU: PEFEHEPALINA kak BUOTNTOTMYECKUN
®EHOMEH (NPOOOMKEHME 4) -

* PETEHEPALUA NOJNTHAA, TUMNYHASA -
NMOJIHOUEHHOE B MOP®OJIOTMYECKOM u
®YHKLUMNOHAJIbHOM nnaHe BOCCTAHOBINEHUE YTPAYEHHOU
YACTUN OPFAHU3MA (npu ®U3UOJTOMNMYECKOW
PEFEHEPALUWU n npu PENAPATUBHOW PEFEHEPALIMM nyTem

AMNMOPPO3A, He ocTaeTCs CIEQOA PAHbI);

* PEFEHEPALUA HEMONMHASA — BOCCTAHABIIUBAETCS
®YHKLUA 6e3 BOCCTAHOBINEHUA CTPYKTYPbI (npu PENAPATUBHOW
PEFEHEPALUU - MOPODATINTAKCUC, TUTIEPTPO®UA);

* PEFTEHEPALIUA HEMOJTHASA — BOCCTAHABIIMBAETCA
LIENOCTHOCTb 6e3 BOCCTAHOBJIEHUA ®YHKLUWUN n CTPYKTYPbI -
3AXUBIIEHUE PYBLIOM npu PENAPATUBHOW PEFEHEPALIUN);

* PETEHEPALUMA ATUNMNYHASA — BcneacTene PEFTEHEPALIUM
BO3HUKAET gpyrasa CTPYKTYPA;



PEFEHEPATUBHAA BUOJIOINA kak
HAMPABNEHUE ®YHOAMEHTANBHON
BUOJIOIMNWN: PEFEHEPALUA kak BUOJSTIOTMYECKUN
®EHOMEH (NPOOOMXEHUE 5) -

* PE3YNbTAT PEFTEHEPALIW 3ABUCUT OT YCNOBWUM:

= PENAPATUBHAA PETEHEPALUA KOHEYHOCTU TPUTOHA -
NMONHASA n TUNMUYHASA - B PETEHEPAT BpacTaeT bornee
1298 HepBHbIX BONMOKOH, PEFTEHEPALIMU HET — Y1MChnoO
BOJIOKOH MeHee 793, npu yucne BOJIOKOH oT 793 Ao
1298 — PE3YINbTAT HEOMNPELOEJIEHEH;

= PENAPATUBHAA PET'EHEPALIUA KOXU MbILUU — B ycnoBusix
HOPMOTEPMUU - 3AXUBIIEHUE PYBLIOM, B ycnoBusx
TMNOTEPMUU - NMOJNTHAA, OPTAHOTUINMUYECKAA (ecTb

CAJIbHbIE v NOTOBbIE XEJIE3bl) PETEHEPALIUA;



PEFEHEPATUBHAA BUOJIOINA kak
HAMPABNEHUE ®YHOAMEHTANBHON
BUOJIOIMNWN: PEFEHEPALUA kak BUOJSTIOTMYECKUN
®EHOMEH (NPOOOMXEHUE 6) -

* PEFTEHEPALUUA nytem UHOYKUWUU npwm
cobnroaeHumn onpeaeneHHbix YCITOBUMN:

= PEFTEHEPALIA NMOKPOBHOW KOCTU YEPENA y
B3POCIJIbIX MIIEKOIMUTAKOLWLUX (COBAKA,
YENOBEK) npu ANMIWKALUUN USMENBYEHHOW
KOCTU B 3oHy KOCTHOI'O OE®PEKTA npu ycnosuu
COXPAHHOCTU TBEPOOW MO3roBOU OBOJTOYKU:;



PETEHEPATUBHAA BUOJNOINNA kak
HAMPABNEHUE ®YHOAMEHTAJIbHOM
BUOJTOIM'MWU: PEFEHEPALINA kak BUOTNTOTMYECKUN
®EHOMEH (NPOOOMKEHME 7) -

* PETEHEPAUUA nytem AMUMOP®O3A (c
o6pasosaHnem PEFTEHEPALIMOHHOW BITACTEMbI) -
nocnepoBartesibHOCTbL coobiTK nocne AMITYTALUN
KOHEYHOCTU y AM®UBUN:

= 3AXKUBJTIEHUE PAHbI ¢ MONMHOWU ANMUTENU3ALMEN
PAHEBOWU MNOBEPXHOCTMU;

= JECTPYKTUBHBbBIE NMPOLECCbBI, PATOLNTO3,
NMEPECTPOUKA BHEKNETOYHOI'O BELLECTBA B KYNbTE;

= AEANO®DPEPEHLUUPOBKA KITETOK B gucTanbHbIX y4acTKax
KYIbTU;

= O6PA30BAHUE PETEHEPALMOHHOW BJTACTEMbI - MOYKA u3
MOnoAbIX KNETOK, BPACTAHUE KANUNNAPOB, npeAanonoXuTesribHO
PEKAMUTYNAUUNA MOP®OINrEHETUYECKUX NMPOLIECCOB
OIMBPUNOINEHE3A KOHEYHOCTMWU;

= MOP®OIEHE3, POCT;



PEFEHEPATUBHAA BUOJIOINA kak
HAMPABNEHUE ®YHOAMEHTANBHON
BUOJIOIMNWN: PEFEHEPALUA kak BUOJSTIOTMYECKUN
®EHOMEH (NPOOOMXEHUE 8) -

* PETEHEPALUUA nytem MOP®AJIJIAKCUCA (Ge3
o6pasoBanusa PETEHEPALIMOHHOW BITACTEMbI
nytem PEOPTAHU3ALUWWN yactn OPTAHU3MA) —
KNnacCu4YeCKUN BapuaHT, Ha NnpumMmepe MOPCKOro
yepBs Sabella: amnyTupoBaHHbLIN rOyIOBHON KOHeL,
Tena yepBa PETEHEPUPYET nytem
AMNMMOPDPOI3A, Toraoa Kak coxpaHMBLLUUeECS
BPIOLUHBLIE CETMEHTbI PEOPTAHU3YOTCA B
PYOHDBIE nytem MOP®AJIJTIAKCUCA;



PEFEHEPATUBHAA BUOJIOINA kak
HAMPABNEHUE ®YHOAMEHTANBHON
BUOJIOIMNWN: PEFEHEPALUA kak BUOJSTIOTMYECKUN
®EHOMEH (NPOOOMXEHUE 9) -

* PETEHEPALUUA nyTtem PEFEHEPALIMOHHOW
(MEYEHB) u/unu KOMIMEHCATOPHOM (NOYKA)
TMNEPTPO®UN (nytem BHYTPUKIETOYHOU
PETEHEPALMUN OPIrAHA):

= MABHbIA MEXAHU3M - YBEJTUMEHME (nyTem
rmnepnnasum n/vnm rmneptTpodmmn KNeTok NnapeHxXmmbil)
PABOYEW KITETOYHOW MACCHbI, yTo o6ycnoBnuBaeT
BOCCTAHOBNEHME KOJIMYECTBA PYHKLUWUU; npu aTtom
BOCCTAHOBINEHUE ®OPMbl OPIAHA HE CYLLIECTBEHHO:



PEFEHEPATUBHAA BUOJIOINA kak
HAMPABNEHUE ®YHOAMEHTANBHON
BUOJIOIMNWN: PEFEHEPALUA kak BUOJSTIOTMYECKUN
®EHOMEH (NPOOOMXEHME 10) -

* PETEHEPALUUA TKAHEW (MBILLEYHOW, CKENETHOW U

Ap.) — nocneaoBaTenbHOCTb COObLITUN: = TPABMA, =

ULLEMUA u OTEK, = BOCMNANEHUE € ®PATOLUTO3OM
NMOBPEXOEHHbIX NIEMEHTOB, = AKTUBALUA KIIETO4YHOIO

MATEPUATJIA ana PEFTEHEPALUUWU, = PEBACKYNAPU3ALUA
TPaBMUPOBAHHOIO y4YacTKa, = MOBUJTU3ALNSA
BHEKNETOYHOIO MATPUKCA B KayecTBe cybcTpaTta gns
PETEHEPALUUN, = POCT YUCHIA KINETOK, HenocpeaACTBeHHO
yJdyacTBywwunx B PEFTEHEPALUU, = OUODEPEHLNPOBKA
pereHepupyrowwen TKAHU, = MOP®OrEHE3
pereHepupyrowien TKAHU, = BOCCTAHOBIIEHUE ®YHKLUU;



PETEHEPATUBHAA BUOJNOINNA kak
HAMPABNEHUE ®YHOAMEHTAJIbHOM
BUOJTOIM'MWU: PEFEHEPALINA kak BUOTNTOTMYECKUN
®EHOMEH (NPOOOMKEHME 11) -

* PETEHEPALUMUA KINIETKU — Ha npumepe PEFEHEPALUNA
OJIMHHOIO OTPOCTKA (AKCOHA) HEPBHOW KITETKU nocne
AMNYTALUMN:

= UHTEPAKTUBHbIX NPOLIECC C y4YacTuem
CUHTETUYECKOI'O AMNMAPATA TPaBMUPOBAHHOIO
HEMPOHA (HapabaTtbiBaeT matepuan AKCOMJA3MbI),
LUBAHHOBCKUX KIIETOK 000ro4ku (obpa3zoBaHue
POCTOBbIX ®AKTOPOB), CYECTPATA, NO KOTOPOMY
ocyuiecTBnseTcsa POCT PEFTEHEPUPYIOLLEIO OTPOCTKA
(HAMPABJIEHUSA POCTA), Npu AOPOCTaHUU U/nu BpacTtaHUU
CTPYKTYpP OPFAHA-MULLEHU (DYHKLMOHAJbHbIE
CBA3MWN);



PETEHEPATUBHAA BUOJNOINNA kak
HAMPABNEHUE ®YHOAMEHTAJIbHOM
BUOJTOIM'MWU: PEFEHEPALINA kak BUOTNTOTMYECKUN
®EHOMEH (NPOOOMKEHME 12) -

* ACTOYHUKWU KNETOYHOIO MATEPUANA ans

PEFEHEPALUU (y MNEKOMUTAIOLLNX 1 YENOBEKA):

= MMEYEHb — PEFTEHEPALUA nocne YACTUYHOW
FENAT3KTOMWU obecneunsaetcs MPONMPEPALIMEN
FENATOLUTOB; PEFTEHEPALIUA nocne OTPABIIEHUA
(CCl,) npoucxoaut c yuactuem CTBOJNIOBbIX n/vnu
MPONFEHUTOPHDbIX KINETOK (oBanbHble KrneTKu
neyeHmu);

= ANMNOEPMUC KOXWN, ANMUTENTUA TOHKOU KULLIKW,
KNETKU NEPUPEPUYECKOU KPOBU — PETEHEPALIUA

npoucxoauT 3a cyet PETMOHANBbHBLIX CK;



PEFTEHEPATUBHAA MEOULIMHA kak
HAMNPABINEHUE BUOMEOWULUWHDbI -

* PETEHEPATUBHASA MEOULIUMHA: HAYYHO-
NMPAKTUYECKOE HANPABJIEHUE cOBpeMeHHOM
BEWOMEOULNHbI, OCHOBaHHOE Ha UCNOJIb30BaHUMN B
UHTepecax 3[PABOOXPAHEHUSA HEKOTOPbLIX CBOUCTB
CTBOJIOBbIX KIIETOK — BcTynas B COOTBETCTBY LA
TMCTOIMEHE3, anddepeHunpoBaTtbcs B
onpepeneneHHbin UIUTO®EHOTUNN (3AMECTUTENbHbLIN
CLEHAPUN); Bblaenas B TpedyemMomM KornuyecTBe, B
TpedyeMoM COOTHOLUEeHUU U B Tpebyemon
nocnenoBaTeribHOCTU SHXAHCEPbLI, POCTOBbIE U
TPAHCKPUMNLUWOHHBIE ®AKTOPbI, CTUMYNNpPOBaTh
co0cTBeHHble PEFTEHEPATOPHBIE MPOLIECChI
(MHOYLUUPYIOLLE-CTUMYNTUPYIOLLUA nnu TPOOPUYECKUN
CUEHAPUWN)  Op.;



PEFTEHEPATUBHAA MEOULUUHA,
ONPEOENEHUE NMOHATUA -

* PETEHEPATUBHAA MEOUUVNHA (REGENERATIVE
MEDICINE): Hay4YyHO-npaKTu4yeckas obrnacTtb
COBPEMEeHHOU MeaNLUUHbI U 34paBOOXpPaHEeHUS,
n3yyaroLias npouecc pereHepaumm Ha
MOJIeKYIISIPHOM, KNNeTOYHOM, OPraHHO-

TKaHeBOM U OpraHU3MeHHOM YPOBHE C LUefbio
co3gaHUA MeTodoB U TeXHONOormm

acpcpekTMBHON penapaTUBHOU pereHepaunm
NOBpPEXAEHHbIX TKAHEU U OPraHOB 4YerioBeKa, a TaKxe
coxpaHeHus Ha TpebyemMoM ypoBHe 3¢hheKTUBHOCTH
domanonornyeckon pereHepauum (kak oauH us
cnocob6oB HeUTpanuM3auum oTpuuaTernbHbIX NOCNeaACTBUN
BO3pacTHOro npouecca);



PEFTEHEPATUBHAA MEOULIMHA,
ONPEOENEHUE NOHATUA (MPOAOOIMXEHUE 1) -

* ACCINNEOQOBAHUA B DOPMATE PEFEHEPATI/IBHOIZ
BUAOJTIOIMU NEPCNEKTUBbLI UCNOJIb3OBAHUA
NMONYYAEMbIX HAYYHbIX 3HAHUA BCceraa
CBA3bIBANMY ¢ MEOULIMHOW; TeM He MeHee
PEFEHEPATUBHAA MEOULUUHA kak

CAMOCTOATEJIbHOE u NEPCMNEKTUBHOE HAYYHO-
NMPAKTUYECKOE (BUO)MEOULIMHCKOE

HAMPABJIEHUE O®DOPMUJIIACb OTHOCUTEJIbHO
HEOABHO B cBsi3n ¢ OTKPbITUEM CTBOJIOBbIX
KIMETOK n YACHEHUSA ux ponu B PEMAPATUBHOW u
®dU3NONOIMMYECKOU PEFEHEPALUW;



PEFTEHEPATUBHAA MEOULIMHA,
ONPEOENEHUE NOHATUA (MPOAOOIMXEHUE 2) -

* CYTb PEFTEHEPATUBHOWU MEOQULUHDBI
COCTABNAKT YIPABIAEMbDIE u/vnu
HAMNPABNAEMbBIE TMCTOIMEHE3bI:

TOTU-, MONU- unu MYNLTUNOTEHTHASA CK —

NMPOMrEHUTOPHbLIE KINNETKUA-NMPEAWECTBEHHULbI
(KNETKWU ¢ AETEPMWHUPOBAHHbIM
PE3YJIBTATOM PA3BUTUA): ONTO-, AU- unu

YHUTNOTEHTHbIE —

CNEUUNATIMSUPOBAHHDIE KIIETKWU onpepeneHHoro
LUTOPEHOTUIIA Ha ctagum TEPMUHAJIBHOW
OANOPEPEHLIUPOBKWU;



CTBOIJIOBbIE KJIETKW, ONPEOENEHUE u
HEKOTOPbIE XAPAKTEPUCTUKWN -

* CTBOJTIOBbIE KINETKW: KNETKU PA3NTMYHOWU
CTENEHW 3PEJIOCTHU, CITOCOBHbIE B
PASBUTUUN (FTMCTOINEHE3) B NOAOXOOALLEM
OKPYXXEHUU (HULLA) paBaTb bonbluee Unm MeHbluee
YNCIIO PA3HbIX KITETOYHbIX TUIMOB;

* PA3NIMYAIOT CK SMBEPUOHATBbHBbIE,
®ETAJIbHbIE, POOUBLUEITOCA/B3POCJIONO
YENNTOBEKA (PET'MOHAIBbHbIE);

* CK XAPAKTEPU3YKOTCA ACCUMUTPUYHBIM
MUTOTUYHECKWUM OEJNNEHUEM,;



PEFTEHEPATUBHAA MEOULIMHA kak
HAMNPABJIEHUE BUOMEOWULUWHDbI: UCTOYHUKHK
KINETOYHOI'O MATEPUAIJIA -

* PABOYUE (NAPEHXUMATO3HbIE) KITETK OPIr'AHA
(Hanpumep, FTENMATOLUUTDI), B TOM Nnn MHOU CTENEHMU
AEOANVOPEPEHUUNPYHOLWNECA n BO3BPALLAKLLUUECHA

B MUTOTUYECKUU UUKN: PErEHEPALMA NMEYEHMW nocne
YACTUYHOMN FrENAT3KTOMUMN:

* MECTHBIE (PErMOHANbHbLIE) CK: PEFEHEPALUS

NMEYEHW nocne paspywenus spAmn - CCl, (‘OBANbHBIE”
KINETKW NEYEHW); PEFTEHEPALMA MOKPOBHOIO SMUTEJTUA n
HekoTopbIx OOHOKNETOYHbIX XXEJIE3 TOHKOW KULLKU — KNETKWU
u3 NMNPUNOOHHbLIX YHYACTKOB KPUIT;

* nPULLINBLIE CK n3 ctpombl KM: PEFEHEPALINS

NMEYEHW, ecnu HepgocTaTouHo KNETOK n3 NEPBBLIX ABYX
WCTOYHUKOB;



Mitosis




CUIHAJIBHBIE
CUCTEMbI:

A - Whnt/Dera-
KaTeHWH;
roMeo3MuCHbIe reHbl
- Cdx-1u Cdx-2,
uMKNuH D 1;

b - Notck Deltd:
Math1(-) Hes 1(+);

B - Notch¥ Delta* :
Math 1(+) Hes 1(-);

I - Glucagon Like
Peptide-2; npoayxr
IHAOKPHHHO 1
KNeTkH;

HULLIA

1. nonUNOTEHTHAA CK
WET

2. KN.-NPEALL.
IHTEPOUMTOE (4)

3. KN-NPEAL. KN-K
NEHETA (6),
IJHAOKPUHHBIY (5) W
EOKANOBUAHLI X (7)

8. (MMO)YPUEPOEBNACTHI
B L. propria

9. HHTPAMYP AN BHBIA
HEWPOH

10. 3HAOTENUOUMTEI



