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ATOTEHE3

B npoutecce (JarouiTO3a MPOHCXOIAT GHICTpoe HOPMHPOBHHE B MeMGpane (aro-
COMBI MHOTOKOMITOReHTHO/ HAII®D-H-OKCHIA3H 13 MCMBPaHHBIX 1 UHTO30TBHBIX O6.1-
KOB M e¢ AKTHBAINS. AKTHBHPOBAHHAS OGHEKTOM (arolnTo3a (arolNTapHas oKCHIA3
TIEPEHOCHT 3/IeKTPOHBI Ha KHC/IOpOA, OTOHPAS! HX y BOCCTAHOBEHHBIX MOTEKYL. TaKHMH
Mosekynamm smsioTcs mpexe seero HAI®-H, kotopsie oxucsiores 10 HAID, a
et HAZID-H KOMIIEHCHDYETCA 38 CHET OKHCIICHMS TTIOKO3H B TIEHTO3HOM WIYHTE,
Tpn 5T0M O, BoceTanaBTBaETCs 210 Neporo w3 AKP — cyliepoKCHAHOTO aHHOH-pai-
xana (0;). Hpouece obpasoparms AKP noBHIaeT MOTpeG/eRHe NeAKOUNTAMH KHCTO-
poza ot B 10 pas. DTOT NPOLECC NOTYHIUT HAIBAHHE * pecnupamoprsiil 63ps”.

B pe3y/IsTaTe CTIOHTAHHOM IMCMYTALUIH CYNIEPOKCHIHBIE PATHKATE NPEBPALIAIOT-
¢ B nepokcna Boopoza (H,0,), KOTOPHIi He OKA3HIBACT BHPAKEHHOE KHILIEPHOE
neficTaue. Tew He MeHee MM HATHIHH BOCCTAHOBIIEHHBIX (JOPM METAIIOB C MEpEMeri-
HOJi BAJIEHTHOCTEIO, Hampimep Fe* wmn Cu™*, MepoKCHA BOIOPOAa NpeBpaiaeTcs 5
OueHb arpeccHBHBI TMAPOKCHIbHBIA panukan (peakums @entona: H,0, + Fe —
Fe* + ‘OH + OH-). [piteM BOCCTAHOBEHME OKHCTIEHHHX (HOPM Ke/le3a WIH Meai
10 Fe?*/Cu™* yeKOpAETCS 11oR BOSAEHCTBHEM CYIEPOKCHIHBIX PATHKATIOB.

Kpoe T0r0, HEHTPOITS CONEPRAT (DEPMEHT MHETONEPOKCHIA3Y, KOTOpast mpi
HanaMH ranowios, Hanpuvep Cl-, NpEBPAIAET NIEPOKCHA BOZOPOZA B THIOXTOPHT-
pamixan (H,0, + CI” — OCI + H,0), 0GManaiouuiii oucHb MOUIHBIM GaKTCPHUITHEM
ZEHCTBHEM. ATDECCHBHOCTS THIIOX/IOPHTA, KOTOHIii PA3pYILAET Cy TbIHAPHILHELE DYTI-
Ml MHKPOGHBIX (PEPMEHTOB 1 TIENTUIIHBIE /IEMEHTE! KICTOYHEX MEMGPAH, HACTONBKO
BEMIKA, 4TO NPi €10 OGPA3OBAHHH MPOHCXOXHT THOEb 1 CAMOTO HEHTPODITA.

OKCiHA 830Ta, KOTODH B GO/BIIOM KOTHYECTRE OOpA3YETCH B AKTHBHDOBAHHBIX
Makpocarax ¢ nomousio iNOS i OKA3HBAET yMEpEHHOE GAKTEPHLIIHOE AeACTBHE,
TIOX BTMSHMEM CYNEPOKCHI-AHHOHA NMPEBPALIGETCH B BHICOKOAKTHBHBIH CBOGONHBI
PaIMKT — MEpOKCHRHTPHT (ONOOY).

IMepesnc ieHHEIE BHLIE BHCOKOAKTHBHEIE COEAMHERHS 0GYCIOBTHBAIOT MEPOKCHA-
HOE OKHCIIEHHE MEMODAHHBIX JIHITHIOB, GE/KOB, HYKTEHHOBBIX KHCTIOT H TIOBPEAIAIOT
COOTBETCTBYIOUIE CTPYKTYP! MHKPOOPTAHH3MOB  COBCTBEHHBIX KJETOK, TOCTPOCH-
HBiE 13 9THX BelliecTs. ONeHb JIErKo OKHCISIOTCA HEHACHILIEHHEIE KHPHBIE KHCIOTH,
BXo1AHE B COCTaB KieTouHbix MeMOpan. [ox amusimes AKP st (LH) o6pasy-
1oT TMMHHBE panukans (LY), KOTOPHE MpH HATHWHN KHCT0POIA NPEBPALAIOTCH B
umonepoxcnast (LO), ruaporepokcias umizos (LOOH), HOBBIE THIHIHBE pai-
K (L), a npw namamn Fex* wm Cu* — 8 AKP mmuzos (LO'), T. e. 9Ta peakuist
NIpHOGPETAET PasBETRICHHIH LEMHOH XapakTep. B TaKoif CHTYaLHH (arownT u cam
TIOZBEPIACTCs arPECCHBHOMY BINSHMIO YKA3AHHBIX Bemects. HelATpodws: mpi sToM
THGHYT, HO MOHOUNTHI-MAKPOGATH BEIKIBAIOT, TaK KAK MMEIOT MOUIHHIi AHTHOKCH-
GHTHBIA MEXaHH3M, GTArO1aps KOTODOMY HE NPOWCXOZHT UDESMEPHOE HAKOMIEHHE
aKTHBHBIX (QOpM KHC/I0POZA BHE (AroTHIOCOMH.

Onocpe0BaHoe /IEHKOUHTAMH TIOBPEXIEHHE HOPMATHHEIX KIETOK H MEKKIe-
TOUHOTO MATPHKCA, IPEACTABSIOIIErO OCHOBY BTOPHIHOM ATBTEPALIHK, MOXET 3HauH-
TE/TbHO NPEBHIATS TIOBPEXJEHHE TKAHEIH, BHIIBAHHOE (IOTOTCHHBIM areHTOM. Mexa-
HU3MEI BTOPHYHOI aTbTepaltH CO3IABATHCH B NpoLecce (HIOreHesa A1 0GE3BPERH-
BaHHs HHQEKINOHHEIX (PAKTODOB. TeM He MeHee GOBIMACTEO JAHHBIX MCXAHHIMOB
He SBSIOTCS CTIEWHQHHECKIMH, TI03TOMY HACTO 00YCIOBTHBAIOT JHAYHTEBHOE PA3py-
LueHe COOCTREHHBIX TKAHEH, JAKE B TOM CIyYa€, €C/TH NIEPBHIHOE MOBPEXIEHHE GhLI0
acenTiecKI.
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Knetku u MeauaTops! Bocnanexns

K7eTkH, (yHKLUMH KOTODHIX AKTHBHPYIOTCS TIDH BOCTATIEHHH, NOJDA3IEIISIOT Ha JBe
IPYIITHE 110 MECTY WX NIPEOHIBAHISE HA MOMEHT BO3ACHCTBHS TIOBPEAUAIOIIETO ATEHTA:
nepBas — ACHAPHTHHIE KICTKH, MAKOGATH 1 TYIHBIE KIETKH, KOTOPHIE CONCPAATCA B
TKGHSIX TOCTORHHO (KTETKH-DESHICHTE), BTOPAs — APYTHE KICTKH, TOCTYNAMINE B
30HY BOCTIA/IEHHS. H3BHE (KIETKH-3MHTpaHTEL). K HIM OTHOCATCS IpaHyIOLHTH (Heii-
TPOITBHBIE, J03MHODITBHELE), MOHOLHTEL H THMGOLNTE,

Nlendpumsibie Kiemku BMECTE ¢ MOHOUUMAMU-MAKDOGA2AMU OTHOCATCS K AHTHTEH-
NIpeACTARISIONIIM, WIH GHTHICHNpEIEHTHpYIOLM, KieTkam (ATIK), kotopse crio-
COGHBI NPEAICTABIATH T-XE/MepaM Ha CBOEH LMTOMIAIMATHYECKOR MEMGPAHE HHOPOI-
HEIE TIPOLIECCHPOBAHHEIE AHTHTEHS! BMecTe ¢ Moiekyami IKT'C II knacea. Brarozaps
HATHUHIO PAIBETBTEHHEIX OTPOCTKOB OHMH OGPA3YIOT BAKHYIO CHCTEMY JAILMTEL B MO~
BEPXHOCTHEIX CTPYKTYDAX OTaHH3Ma (KOXA H CTHIHCTHIE 0GO/IOMKH)  Opraax (M-
ATHYECKHE Y3TH, CENIE3CHKA, JIETKHE), PACTIONIOKEHHEIX Ha NYTAX HAGOEE BOIMOK-
HOTO NpOHMKHOBeHIs dororeros. Kpowe Toro, axrusposanisie AIK npoxyuipy-
10T criewnmuecKHe CHIHATE — “yrpossi”. K 9Toii rpynme OTHOCATCS mpoBOCHATH-
TenbHbIE UHTOKMHH, Takme Kak MJI-1, UJ1-6, ®HO-a, ®HO-B u 1-H®, pasmuunsie
xemokmibl 1 Ap. Pors MJI-1 ocobenno saxna. Mox ero samsmes T-THMGOLHTH-
Xe/mepst 1-10 THITA B MOMEHT NDE3CHTALIN AHTHTERA HAYHRAIOT MPOAYLpoBaTh UJI-2,
KOTOpH aKTHBHpYET npodepamiio 1 andepenmaio T-THMPOLHTOB-KILTe-
DOB, @ TAKKE (YHKLIMIO MOHOLHTOB-MAKO(ATOB H HATYPATHHBIX KILLIEPOB.

Maxpogazu. K naceHecki aKTHEHPOBAHHHIE” B HAYATE BOCTATHTETLHONO NpOLEc-
Ca MHQEKUMORHBIMH (pakTOpans 1 T-Xeiepans 1-ro THNA Makpodark CHHTEIHpYIOT
JI-1. Ot HAXOINT CBO MMHIIEHH — KIETKH MHIEUHOM, KOCTHOM, HEPBHOI TKAHEH,
CHHOBHOLINTSI, TenaTOLHTH, MMoUNTSL. Ha MEMODaHAX STHX KIETOK MMEIOTCA Crie-
wndpmeckie penentopst wis MII-1. Neiicrane WI-1 criymmpyioriee n yHHBepcats-
HOE, T. €. NPOSRIAETCA MPH 0G0/ GOTE3HH BOCTATHTETSHOR STHOTOMHH (MHGbEKIHOH-
HOIf 1TH HEMHQEKIMORHOI), TIpHYEM Ha PAHHNX ee STanax. ECTh OCHOBAHNS CYHTATS,
4TO paHHHe CHMIITOMEI GOTIESHH (TOIOBHAs GOJth, GOTb B MBILILIAX M CYCTABAX, CORTH-
BOCTB, JMXOPIKa, JIEHKOIATO3, NIOBHILLIEHHE YPOBHS GEKOB, B TOM YHCIE 1 HMMYHO-
T7I0GyHHOB) OGBACHSIOTCA MMerHO AeficTsies MII-1 (puc. 31).

PoTh yKasaHHBIX MAKpOGAroB He OrpanHMBacTes npoaykuneit WJI-1. Onn Taxke
cuiTeanpyioT Gonce 100 GHOZIOTHYECKH AKTHBHEIX NPOBOCTIATHTE/BHEIX LHTOKHHO,
pocommas, MPOTEMHA3, THIOCOMATBHEIX THAPOA3, (AKTOOB KOMILIEMEHT, JHKO-
3AHOIIOB, AKTHBHBIX KHCIOPOAHHX PAIMKATOB, B ToM wicie NO, m xp. OcHoHas
QYHKIMS STHX MAKDOAroB — (BArOLNTO3 COGCTBEHHBIX KETOK, HH(HIMPOBAHHBIX
GaKTEpHSIMH, BUPYCAMH, MOCTEHILIMMH, TPHOAMH,  TIOTHOLINX KIETOK, B TOM 9HCIE
HEATPOGHIOB.

“ATbTEPHATHBHO aKTHBHpOBaHHEIe” T-Xe/mepaym 2-To THIA MaKpodarn cHmTe-
IUPYIOT NPOTHBOBOCTIATHTE LHEIE LHTOKHHEL, HHTHOHTODE NPOTENHa3, aHTHpOCHO-
JTHITa38, AHTHOKCHAGHTSL, WHIHGHTODH! KOMILTEMEHTA, GHOTCHHBIX AMHHOB, KHHHHOB,
UOPHHOH3A, (AKTOPHI POCTA H KOMIIOHEHTE! BHEK/IETONHOTO MATPHKCA. TaKoe 13-
MeHeHHe (YHKLMH MOHOLMTOB-MaKPOGATOB MPOHCXOTHT JTHILIb TTOCTE 00C3BPEXHBA-
HUSL (IIOTOTEHHOTO (aKTOpa, €r0 NepeRapHBAHI H NPeobpA30BANHS AHTHIEHA B pac-
TBOpHMYIO (OpMY.
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Puc. 31. Mnvepaehxn-1 w ero Mumenn.
B UCHTpE pHCYHKA PACTIONOKEH MaKpo- Mxpobubiii
bar, KoTOp Moce aKTHBALH (anpH- Toxemm

M, MHKpOGHBIM TOKCHHOM) HASHHACT B~
paGarssars MII-1. Mocaeaumit sosaeiic-
TRyeT Ha CROM MHLLICHH — KICTKI KOCTHOT
Mo3ra, neiexH, THIOTaaMYCa, MM BOUH-

i, GGPOGAACTHL H .

Smureamour |
neaenn

Tyunvie Kaemxu (Tkaressie 6a-
SOQIE, MACTOLMTEI, 1aGPOLMTEY)
T0CIIE. TIOBPEXAEHHA BHOpACHBAOT  OCTpoli da
HCTAMMH, TeNapHH W JEHKOTPHEH
D,, $aKTOpil XeMoTaKcHCa HEHTpo-
Qwios (OXH) n s03mHoGWIOB
(®XD), dakrop akTHBAUMH TPOM-
Gountos (DAT), xotopsic conep-
XaTcs B WX rpanyax. [mctasim n
Tenapii mpeXJe BCEro AeHCTBYIOT
Ha cocyzs! (rumepesns). Jleitkorpn-  Jnxopazsal
€H D, SBIACTCA XEMOATIPAKTAHTOM,
a TAKKe BHIIHIBAET CTIA3M HEHCHED-
EHHBIX MBILULI GPOHXHOI W KHILiet- Tomgount
= s

Heimpogunesie - 2panyaoqumes.

OCHOBHAA (yHKLHSE ITHX KIETOK — (HAroLHTO3 TPAMOTPHIATE THHEIX GAKTEDHH 1 He-
KOTOPHIX FpHGOB (rHOEpOHas MiKpoduopa). [1onas B KPOBb W3 KOCTHOTO MO3ra, OHK
TIOX BINSHHEM XeMOATTPAKTAHTOB MHIPHPYIOT H3 COCYZOB 1 B GOTBLIOM KOTHYECTBE
CKATTMBAIOTCS B 04Are BoCTa/eHNs. PaMHOXEHHE KIETOK, MHTPAIINS, YUacTHe B (ba-
rounTose perympyiorcs BAB, 115 KOTOPEIX Ha TIOBEPXHOCTHOI MeMOpaHe HeHTpodH-
JIOB CYLIECTBYIOT CrIELMOHYECKHE PELIENTOPEL.

B LMTOMTa3Me HEATPOGILTBHAIX TPAHYJIOLIHTOB €CTh B3 THITA TPAHYT: NIEPBHYHBIE
a3ypodubHBIE (GOTBLINX PAIMEOE) — OGBIHBIE THIOCOMH, B COCTAB KOTOPHIX BXO-
AT KHCTHIE THAPONAIH, TH3OLHM, MHE/TONIEPOKCHA3a. BTOPHUHEIE (ceundmucckie)
Ipatiyi Goflee MeTKHe,  IIABHOE — OfH COEPAAT ApYTOii HaGOp BelecTs (epeH-
TATHBHBIX 1 HeePMEHTATHBHEIX), WENOMHYI0 (OC(ATASY, THIOLMM H HebepMEHTa-
THBHBIE (KaTHOHHBIE) Genki. [ THKOMPOTEIA MaKTOhEPPHH ABIAETCH XENATOPOM KeTe-
3a (CBA3BIBACT 2 MOMb Keresa Ha | MOMb Ge/Ka), OTOMpast y GakTepHii BaXHOE A HX
KU3HEIEATELHOCTH KENE30. BMECTE C TeM, CHIKEHHE G1aroaps TAKTOGEppHHY KOH-
LeTpaui Fe?* TOpMO3HT 0Gpa3oBatHe IHIPOKCHIBHOTO patHKANa b peakiuii Bento-
Ha, UTO YMEHBLIAET TIOBPEAIEHHE COOCTBEHHBIX TKaHeH. MoIHEHIIM GaKTepHUII-
HEIM (DAKTOOM HEHTPOQIIOB CIYKAT AKTHBHHIE KHCIODOXHHIE PATHKAIH, OCOGEHHO
THITOIOPHT, 0BPA3YIOIIMACA TIOX BIMSHHEM MHE/ONEPOKCHIATEL.

Dosurogueisie epayaouums.. VIX PoTb B BOCMAEHUH OMPENETAETCA COCOGHO-
CTEIO 21COGHPOBATS 1 PAIPYIATS CBOGOXHBI THCTAMMH C TIOMOLIBIO THAPOTHTHYCC-
KOTO SH3MMa THCTAMMHA3S! 1 ODE3BPEXHBATS IEHKOTPHEHB ApIICY ThpaTasoii-B. An-
THXHMOTDHIICHH-0:, HHTHOUDYET CEpHHOBHIE NPOTENHA3L. BAKHYIO POJTh HIPAIOT 303H-
HOGHIBHBIC LUTOTOKCHYCCKHE GeTKH (OCHOBHO/ GENOK 03MHODIIOB M KATHOHHBIi
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GE10K 303MHODIIOR), KOTOPHIE CIOCOGHE! TIOBPEXUAT TETBMUHTE! H HX THYHHKH K
HeHTpATHIOBATE renapHH. MHTpAINS W AKTHBALMS S03MHOGWIBHEIX TPAHYIOLNTOB
NIpOHCXOZAT nox AeicTBHEM (parmenTop (CSa) i KommokerTos (C5, C6, C7) Komn-
JIeMEHTa, MeNTHIOB TYWHBX KICTOK, NEHKOTPHEHOB M BELIECTS, BHPACATHIBACMBIX
TeTBMHHTAMMH.

TpomGouumsi. PoTb TPOMGOUHTOB B MPOLLECCE BOCTIATEHHS 3aKTIOYACTeA GOTbIICH
CTBIO B TOM, 4TO OHH NPHHHMAIOT HETIOCPECTBEHHOE YHACTHE B TTPOLIECCAX MHKDO-
LKy LM, OMEBIINO, 5TO HAMGO/IEE MIOCTORHHBIE H YHHBEDCATbHEIE KIETKH BOCTIa-
s, B HIX CONEpAATCS BELIECTBA, BAMSIOLINE Ha NPORHLIAEMOCTS COCYNCTON CTEH-
Ki, €€ TOHYC W AITC3HBHBIE CROCTBA, HA POCT 1 PAIMHOXEHHE KIETOK, a [TaBHOE — Ha
ClIOCOGHOCTS KPOBH CBEPTHBATHCA.

lusbogums: IPHRMMAIOT YHACTHE B MIOGOM BOCTIANCHHH, OCOGEHHO WMMYHHOM
THoNOrMH. MMMYHHBI OTBET, KaK i S(xeKTOpHAs (pasa MMMYHHBIX PeakLiil, pery-
JMPYTCH PACTBODHMBIMH MEXHATOPAMH (HHTEpIEAKMHAMH). OCHOBHBIMH MDOAYLIEH-
TaMM HHTEPICHKHHOB SBIAIOTCA T-THMQOLIHTEL, MOHOLTEL  TKAHEBIE MAKpOGArH.

QuipoGaacms: NPOTHGEPHPYIOT W AKTHBHPYIOTCS B TIOCIEAHEH CTATMM BoCTATE-
HUS, HAKAILIMBAACh B OYATE BOCTIANIEHH, TAC OHM CHHTEIMPYIOT KOJIATCH, MACTHH K
I/MKO3aMMHOTTHKAHEL. OGOGIICHHEIE NaHHBIE O KICTKAX BOCTAICHUS NPHBCACHS! B
Tabn. 11.

TaGauya 11. Knerwu socnanenus

';ar-m.&

Tennpurisie - [WI-L WL, WIL18, GHO-a, l'lpmcﬂ-lllmnlrmrﬂm yre——
X DHO'P, y- M, xemowmmsi i |smio neiixouron. B0KHpYIOT AeficTBHE BHDY-
1. oB. TTpw CHCTeMHOM ReficTBH ABAIOTCH MpH-
HHOTi THXOATIH, COTTHBOCTH, GHODERCHH,
mponysa renaTomTans Geos ocTpoi sk
“Knacowsccxu | WI-1, 16, W18, ®HO-q, | [Ipe3ciThpyoT aiThrems, Craymupyior wr-
axrumposaiic” | OHO-B, AT, AKP, NO, a-U, | paruio 1 XemoTakcHe nefiKormos. Daromr-

owmcwera, nporcwassi, |, GaKTepmAMM, 1 MepTHe KreTxi, Tou e | |

axpodarn OCHOAMIAIH, KOMIIONCHTEL | PYIOT KNETKW, SAPOKCHIHIE BHPYCAMH, TPHOA-
areswsisie Ge 1 . 1. ¢ neiipomnsi. Baokupyior xeiicTawe

upycos. Obecnenmaror ofsemmente ¢ 1py-
M TETRAMH BOCTIAREHIS

“Antepratusno | W4, FUI-10, WJI-13, HuruGs- | YFRCTAIOT NpORYKIIHIO [IpOBOCATHTEABIX
axTHBHpOBaHHSE™ | TOPH! MpOTEHHA3 (1MGKPOT-I0- | LHTOKHHOB, HHTHGHPYIOT BKTHBHOCTS KHH-
axpodarn Gyost i 1p.), MOHAMIH, XOHA- HOB, KOMILIEMEHTS, NPOTEHRAS, GHOTCHHMX
porTin-cyidpar, aioKcizan- |amniion, AKP, GaKropos Koaryaas n G6pH-
a1, anTncocomnask, HOH3a. CHIEKIOT NPONHIACMOCTS COCYTHCTON
aKTops: POCTa, TenapHH, KO- |CTEHKH 1 TOPMOSAT INCCYIALIAIO H IMHIPRIUO.
nare, duGponexTin Ousaior ouar BocaneRHS O KiETO4HOO
|AeTpHTa. AKTHBMpYIOT BHOpOGIACTS M CTHMY-
[pysoT mpomHpepatuio  penapaiio

Tyunbie knetkn | Tncrammn, renapns, OXH, | BRSHBAIOT GpTEPHATBHYIO W BEHOSHYIO THIIC-
X3, DAT, measienHo pearn- | exitio. TIOBKILIAIOT NPORKIACMOCTE COCYIHC-
[pyrouas cyGcTanuns aHadi-  |Toli CTCHKH 1 3KCCYAAUMIO. AKTHBHPYIOT XeMO-
| naxcin (nefixoTphens) |TaKcHC 1 SMHTPALHIO IelKOLHTOR
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Helirpoguibme | TsocoNaTe e GepuenT, | Qaroraimos rospamnol MHKpodop. Mot

IpaKynOWNTH | KaTHOMHs Gemk, AKP, GAT, | HOE GAKTEpHIILIHOE  INTOTOKCHYECKOE Ack-
H3OIAM, TaKTOEPPHH, JfiK0- | CTBHe
saoMTE
Sommopiskse | MCTaMiHasa, apincynsaTasa, | PASpYIICHHE THCTANIIS, AHKOTDHEHOB H ApY-
TPANYTOUATH | CepUHOBIC MPOTEHHAIS, J03H- | THX METHATOPOB BoCTaeHHs. OOEIBPEARHB-
HOQHITHEIE WTOTOKCHYECKHE | HHE TETLMHHTOB H HX THIHHOK
Genkn
TpomGounTst TpomGoKcar, IGHKOTPHEHH, | AZITE3H3 H arpEraliix TPOMOOLIITOR, BKTHBa-

TPOCTATTIAHTHHEL, CEPOTOHHH, | HA CBEPTHBAHHA KPOBH. CTHMYIAIA IPOTH-
anpenaIhK, TpoMGOUNTAPHI | depautui 1 penapatn

gaxrop pocra
Tinwgomrsr Tx1 | y-A®, WI-2, PHO “Axripaitns Maxpodaros, T i HK, peaxit
KneTouHOro HMMyHHTeTa. Bokana TX2
T T4, WIS, W6, W10, | Axrvrsauns B-minuounos, yrmereie Tx1
WIL13
B MuaeynoroGymssst Peaxui ryMOpaTsHOTO inyBHTETa
DubpoGractsi | Komnarcn, QOPOHEKTHH, o | OGPa30BaHHE MEAKTETOSHOTO COEAMHHTE -
KOSAMHHOTTHKAIE, (aKTODH! | HOTKAHHOTO MaTpHKCa
pocra

Menunatops: Bocnazenns — 570 BAB, SIBISIOIECS LEHTPATLHEIM JBEHOM na-
TOTEHE3a BoCTANIEN, IOCKOMEKY OKA3HIBAIOT HEMOCPEACTBEHHOE PEryISTOPHOE BIHS-
HHE HA BOCTATITE TsHEH TIpOLIECe, KaK MABIVIo, B NpEZIENAX 0Yara BocriaieHist (Tadn. 12).
Pay/IHuai0T TyMOPATLHBIE 1 KIETOMHBIE MEIMATOPH BOCTIACHHS.

MeIHATOpE, 2 MOMEHT NIOBPEXEHIS! HAXONSLIHECS! B ILTA3ME KPOBH, HA3HBAIOTCS
2ymoparbsnu meduamopawy. OHW MPEICTABISIOT COGO/E CHCTEMY MOTEHHA3 MIAIMEI
KPOBH, KOTOPHIC CHHTESMPYIOTCS] NIPEHMYILECTBEHHO B MAKPOGArax W IemATOUMTAX 1
TIONAZAOT B KpOBb B HEAKTHBHOM COCTORHMH. Knemounsie meduamops: 60 CHHTESHpY-
1OTCSH 3AHOBO B NPOLECCE BOCTATEHMSE YAE B AKTHBHOM COCTOAHMH (JHKO3AHOWIS 1
AKP), 160 J€NOHMPYIOTCs! B IPatyaX H BEIUKYIAX KIETOK 1 NPH BOCA/IEHHH aKTHBH-
DYIOTCST M CEKpETHpYIOTCS! (GHOTEHHEIE AMMHEL, H30COMATBHBIE (DEpMEHTSL, KATHOHHHIC
Gekw). OCHOBHOM NPHYHHOI OGPAI0BAHMS /WIH BHCBOGOKICHHS MEIHATOPOB KJie-
TOUHOTO NPOMCXOKIEHHS! SBISETCA ATbTepaIs. MMEHHO B Pe3yIbTATE TIOBPEXICHMS
KIETOK BBUIETITIOTCA 1 AKTHBHPYIOTCS TH3OCOMATBHBIE (hePMEHTH, KOTOPHIE B CBOI0 0Ye-
DEIlb AKTHBHDYIOT ZIpYTHE (DEPMEHTH, B TOM WHCTE H NDONPOTEHHAZH IIA3MH KPOBH.
TIpk 5TOM NpOTEOMHTHYECKHE (PEPMEHTH PACILENIIOT BelKH He 10 KOHIA (O paHieH-
Hblii TIPOTEOTHS), BCMEACTBHE YEro 0Gpa3yloTCs NPOTEHHAIS! M JPYIHE CTIELHpHIECKHE
aKTHBHBIE BEIIECTBA, ZAOILHE OMpEETEHHBLH NATOMH3HOOTHIECKHit HpdexT. O 13
HIX ICHCTBYIOT NIPEHMYUIECTBEHHO Ha COCYISI, YCHIIHBAsS TIDOHMIIAEMOCTE MX CTCHKH,
ZPYTHE — Ha MHTDALMIO ICHKOLIATOR, A HEKOTOPHE — HA PAIMHOKEHHE KIETOK.

TlepBBIM, KTO YBIIE B BOCTIAEHHH ONpEAENIEHHA “TIOPSIOK”, JAKOHOMEPHOCTS,
Gou1 B. Menkun (1948). B BOCaTMTE ToHOM KCCYZIaTe Off BHSBHT XHMHYECKHE Be-
ILECTB  YCTAHOBHII HX BIMSHHE Ha HEKOTOPHIE XAPAKTEPHBIE U BOCTIACHIS peak-
LDMH: THIEpEMHIO, IKCCY IO, AEHKOLMTO3, XeMOTaKeHC. C TOi NOpH B (aKTHYEC-
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KOM MaTEpHAJIE MHOTOE H3MEHIIOCh, OXHAKO 3T0 HANPARTEHHE (XHMMHST BOCTIAEHHS)
yerew o passuBacTCA.

Knemounsie meduamops: socnazenun

Buocenneie avunts

Tuctamin | Mecroe pactumpenne aprepuon nocpen- | Tpay st Ty'HEIX ke~
cT80M Bo3aeiicrais NO. Tlopeimesne |10k

MpOHHIBEMOCTH COCYMACTOf CTerki. 3y

1.Gob, B BHICOKOii KOHUEHTPAIIH CY K-

aer senyms

‘Ceporommi Pactunperie apTepHON IOCPEACTROM Bo3- | TPOMGOLLITS, Xpowa-
neiicTits NO H cyxeHie KpyIHEIX cocy- | QuHHbe KISTKH CTIZHC-
208, AXTHBAIIAR aresi 1 arperaimun | TOi 0G0OSKH Méesa-
rpomGouiTos 1 MoHoWHTOR prTensioro xaam

TloMHaMHHEI: CTepMITK, Criep- | YEHbIIEHHE NPORHIAENOCTH cocyuic- | Bee KneTx
I, KaZaBepHH, MyTpeCuiH [ ToM cTeri. CTIMYISLIR TpOTHGEpatH
 penapamm
‘Anperamin, Hopanperanii | KpaTkoBpeMeHHEI crias apTepHon n | TpomGowiTst
YMeHBIeHHE TPOHMLIAEMOCTH cocyos,
‘aKTHBaUyA arperau TpoMGOWHTOR
Pamopes smopuwnoi avmepayal
Twapomiiseckue depmenTsl | Tlepesapiparse B KCHOM Cpene YOTHIX | [ paHYTOUHTE, MaKpo-
pre Gaxrepuii n KreToK. Paspymenrie xonna- | parw
TeHa, MACTHAA, THKOIMHHOTTHKEHOB.
AKTHBLIH KIHHWHOBO CHCTEMS!

Karuomsie Gemar: ‘BeTpansartie 5 MewOpany GakTepuiin | HelTpodu s rpa-
Tedenuns, ‘COBCTBEHHNIX KIETOK C QOPMHPOBAHHEM | HyTOUNTS, MaKpodari
xarencin G, "HOHHBIX KaHa708. PaspylmetHe KIeToK.
asypounzunm A ‘D7acToMH3 H MOBHMEHHE NPOHTAEMO-

CTH CocYAUICTOf CTEHKH. AKTHBAILIS KOM-

naeverTa

DosmHOGuIbHsE LHTOTOKCH- | TI0BPCAACHHE HapyXHOH 0607T0TKH H Ti- | JOaMHOGHAN
Seckie Gem (manwbii ocHoB- | Geb TETEMMHTOB H HX THIHHOK
Hofi Ges10K 303G HAOB M Ka-

THOHAN GenOK 503HHOBiLIOB)
‘MewGpasarayiounii Kowniexc | OGpas0Barie 0! B MEMOPAHE KICTOK- | CHIBOpOTOTHAE Gk,
C5b—C9 KowmemerTa Milctiel, 970 00YCAOBTHBAET HX THIC | CHHTE HPYEMHIE MaKDO-

whi anonros arascs n remaTomrTavn

'AKTHBHEIE KICTOPOAIE Pazit~ | BHYTPHKIETOSHOE H BHEKETOHOE 06e3- | HeRTpoILii, Makpo-
xamsi (AKP: '0;","0H, H,O,, | pexsmane Gaxrepuif # napasiros, mo- | garm
och BpeRTeHe COGCTBEHHX KIETOK

OKCHA 30T, MepOKCHRHTPHT _| AlcicTayior Kak Apyriie AKP. Maxpopart
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podorcenue mabi. 12

Tlunudnbie npodyKmbi pacuyenaenus apaxudoH00ii KUCIOmb (3K03aHOUON)

TIE,, TITE,, TITA,, TITF,,

Pacumpene Cocy0s i moBIEHHE PO~
HHILAEMOCTH X CTEHKH, OTeK. Bob. Al
T3, XEMOTAKCHC H (aromsros nefixouw-
10s. TITE ontocpexyior xeficrre miapore-
HOB Ha THTOTARAMYC

“ApaxiiooBas KHCIOTA
153 GoCHOTHMILIOD Mew-
Gpan mospexeniix
KIeTOK 0T A€icTBieM
HKT0OKCHTeHasH

TpowGoxcan A,

“Arperattia TpoMGowITOB. Cyxerite cocy-
0B, AKTHBALUIS CHCTEMB TEMOCTa3a

‘TpomGowIT oz sz~
HHeM TpoMGOKCaHCK-
Terasst

Tipocratwmonnt (MTT,)

Tlesarperains TpoMGOIITOB, Pactumpe-
Hwe cocynon

SuoTennouwrms nox
neficTBien npocraik-
mmcHHTETAIH

IOBTHBGET 0BPaIOBaHIE THALIITHLEDO-
78, KOTOpHi BHCBOGOAGET rpaHYTE
TpomGousTos i Buecte ¢ Ca® axruBHpyeT
ocommasy A, BecBOGORRIOMYIO 3
'MeMOpaH apaXILIOHOBYIO KICIOTY

Teiixotpuerst Xeworaxcic. CORpatIieHie HeHCHepHen- | JISAROLITHL, Ty THHE
HBIX MHIIIETHEX BooKom. OTeK KICTIH 1O BsHHEM
oK cHreRazs
Tlunudweie npodykmei pacujenienus ayemui-gocpamuduisonuna
AT ‘Axtuspyet docommasy C, 410 oyc- | HeATpoGHIst, MoHOW-

1, TpOMGOWITH 28010~
remousst

Tlumoxunti — HUSKOMOTENYIZpHLE GETKU, MPOOYYUPYEMBIE UNMHOYUMANIL KDOSU U CTIpOM,
~Komopie obecnevueaom wexcKIemowHbIE S3aUMOdeiicmUR

Tox

©HO Veunmacr obpasosanme AKP i NO, no- | Maxpodari, T-mumdo-
Bpexaaet KieTK wims
Marepaciicmn AKTHBALUAS WIH TOPMOAEHHE BeeX peak- | Maxpodari, Mot
[P —— Tt ApyrHE KneTIH
HMMYHHO/ CHCTEMEI
XemorHs AKTHBALS MATPALIH IEAKOLITOB # pa- | MOHOLMTEL, Makpoda-
TouyTosa TH, TMowHTEL
uGpoGIaCTS 1 Zp.
Hrrepbepons TIoBbILICHHE PEICTERTHOCTH KICTOK K| 0-FI® — eiiKowuTami,
mipycam. Xemoraxcic. Hmmyssuii orser | B-H® — dnbpobracta-
o,
-Hd — T-xennepassn
1-ro TN
Daxrops pocta Perynauns pocta n mnepentmati kac- | BO MHOTHX KIETKX, HO

Gobie Beero — B Mak-

pogarax

Tywopatsnsie meduamops: socnarenun

KHHHHOBa CHCTeMa: OPAIIKI- | PACUIMpEHIe pTEpHOT, TOBHIIEHHE TpOFH-
i, KA

memocTH cocymicTo crema. Bos. 3yn

o, TroGymmist Kposi
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CrcTema KomnremerTa Oncormsats MHKpOOPrarismos. Akt~ | [L1a7Ma KposH
BalmA xemoTaxcHea H Garouioa. Lo~
3 sy xeponsEX KneTOK
CocpraBatomtas 1 QHOPHEOTH- | TPOMGHE GKTHBHPYET XeMOTAxCHC ciixo- | TLaana kposH
Tiueckas crcremst trron. TLAa3MHH H TPOMGHE AKTHBHDYOT
xommnemert

KAeTouHbIe MEMATOPH BOCTATEHIS IDEIICTARTCHEI GHOTCHHBIMH aMHHAMH, TH30-
COMATBHBIMH hepMEHTaMH, HedbepMEHTATHBHBIMH KaTHOHHBIMH GeTIKaMH, 03HHODHTo-
HBIMH LIMTOTOKCHACCKIMH OeTKaMH, aKTHBHbIMH KHCTOPOTHEIMM paHKa7aMH (CM. Bhi-
Lue), SitKo3aron1amH, AKTOPOM aKTHBALIHH TPOMBOLIHTOB, LIHTOKHHGMH.

Buozennbie amunbt TTABHEIM OGPa3oM JETIOHMPYIOTCS B IPaHy;iaX TYHBIX KIETOK
(THCTaMHH) M TPOMGOLIHTAX (CEPOTORHH, ANPEHATHH H HOPATpEHaTHH). lerpaHyTsIMs
M BEIBPOC THX MEIHATOPOB NPOHCXOTHT I1OX BIHAHHEM IOTOICHHBIX (aKTOpOB, LiH-
TOKHHOB, TH3OCOMATHHEIX (PCPMEHTOB, KaTHOHHBIX bekoB, AKP, a Takoke KoMrUTek-
coB anTHreHOB ¢ IgE M 1gG,, QMKCHDOBAHHBIX Ha Fe-DElENTOpax TyuHBIX KIEToK B
npoliecce aHadWAGKTHYECK M peaKiliH. ATDEHATHH i HOPAIDEHATHH BHI3BIBAIOT GHICT-
Dhilt M KpaTKOBpEMEHHbIH CITasM COCYI0B, a THCTaMMH — PACUIMpEHHE apTepHox, To-
BHILLICHHE MPOHHIIAEMOCTH COCYI0B MHKPOLMPKYIATOPHOTO PYCTA C Pa3BHTHEM OTeKa,
CNa3M CTAIKOMBIICUHBIX K1CTOK, PaiIpakeHHe GOTCEBX PelienTopos. CepoToii B
ouare BOCTIa/eHWs AEHCTBYET Ha METKHE COCYIB! MOJOGHO THCTAMUHY, HO CMIa3MHpYeT
6oce kpynibie (cw. Takoke trasy XIV *[TaTonorkieckas GHaHoTOTHS nepHdepiicc-
Koro KposooGpaseis”).

Musocamatsnbie depmenmbt HEHTPOGWIOB i Makpodaros pyecte ¢ AKP, KaTHO-
HBIMH 6eTKaMH 1 MCMGPAHATKYIOILIHM KOMIIICKCOM KOMIVICMEHTa ABISIOTCE OCHOB-
HBIM CPEICTBOM 3aILHTSI OT MHKPOOPraHH3MOB, YOHBast H TepesapHBas HX B aroi-
30coMax. B To Xe BpeMs 1acTa3a, KO/IATeHasa M Apyrie HEHTpaibHBIE MPOTEHHA3BI
06yCIIORTHEAIOT PaspylLieHHe GasaTsibix MEMOPai H pYTHX MATPHKCHBIX 6¢TKOB, YCH-
THBas BTOPHIRYIO ATTCpALIHIO H TIOBHIILAS NPOHHLACMOCTS COCYIHCTOM CTCHKH.

Kamuonnsie Geaxu a1copoHpyioTCs Ha HEraTHBHO 3apSACHHOH MeMbpatie GakTe-
DHil W ApYTHX KIETOK G7arogaps CBOeMY MOTOKHTEsHOMY 3apsiy. Berpambanie STHx
HeDEPMEHTATHBHBIX GeTKOB B MeMOPAHY KIETOK BHI3HBAET OGpA3OBaHHE HEPEryHpY-
€MBIX MOHHBIX KAHAJIOB, Yepe3 KOTOphIe B Ki€TKH MPOHMKAIOT KablMii, HaTpHil W
BOAA, 4T BeeT K HX HAGYXaiHIO, aKTHBAIIMH MOTeHKa3 # BOCHOTHNa, paspyweHHio
W THOCTH KICTOK.

osunoussisie yumomoxcuueckue Gexu GHKCHPYIOTCA MPEHMYLLICCTBCHHO Ha Ha-
PYXHO# 060/I0UKE TeTLMHHTOB, ONICOHH3HPOBAHHOI IgE, 4TO MPUBOIMT K e MOBpEX-
JesHio. To LeNAET 203MHOGHIE! LaBHEIM CPEACTBOM GOPEOBI C TEBMHHTAMM H O1-
HOBPEMEHHO paKTOPOM BOCTIANEHHS TIPH Te;bMHHTO3E.

‘Dikosanoudss, kak W AKP, 06pasyioTes 3aHOBO B MPOLIECCE BOCTATHTEBHOM peak-
i 13 TTHXKK, BXOZALIMX B cOCTap KIeToNHBIX MemOpaii. [peobratanite B pawkorie,
2 CCAOBATENBHO, H B KIETONHBIX MeMBparax w-6-TTHIKK (apaxiioHoBoit i mione
BOM) 0GYCIOBIHBACT HIGHITOUHOE OOpajoBarHe MPH MOBDEAICHHMH TKareH CHIBHBIX
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TIpOBOCTIATHTENBHHIX (paKTOPOB — NeiikoTpiena B, 1 TpomGoKcata A,, a TAKKE MpocTa-
rnanwtHOB [TTE,, ITF,,. B T0 K€ BpeMsi I0CTATOMHOE KOIHHECTSO B parione w-3-TTHXKK
criocobeTeyer oopasoparmio 1], OKa3HBAIOLIEr0 BHPAXEHHOE NPOTHBOBOCTATH-
TembHoe AeicTBHe, AeiKoTpHeRa B, i TPOMGOKCaHa A, — CIABHIX TPOBOCTIATHTE TBHBIX
axTopos (cM. Takke Tabn. 6 B rase XIII “Tlatorormueckas dusHoNOrHs OGMEHa
BuTaMiHOB” 1 riasy X1V “TlaTonoriieckas GH3HOTOrHS NEpH(EPHIECKOrD KPOBoOD-
pamerms”).

Daxmop axmusaguu mpomBogumos sBIFETCS 1-aTKIN-2-aUETHATTHUEPH-3-boc-
OPHIXOTHHOM, OBPA3YIOILMCS 13 ALETHII-TH30hOCATHIIXOMHHA MEMOPaH Heli-
TPODHIIOB, MOHOUHTOB, SHIOTETHOLATOB, TYUHEX KIETOK H TPOMOOLIMTOB MOX BIHS-
HHEM SHIOTOKCHHA GAKTEDHI, TPOMGHHa, aHTHOTeH3MHA 11, THCTAMMHA, GpATMKMHH-
Ha, JI-1, ®HO-a. GAT B CBOK OMEpEIb CTHMYTHPYET CHHTE3 LUTOKHHOB, KHHHHOB,
NO. On axrusHpyeT bocomimasy C, 4T NPHEOIHT K 06pasOBaHHI0 IHALIITTHLIEPO-
13, KOTOPHI TOCDEAICTBOM ZETpaHyISIIAH TPOMGOLNTOB CTHMY.THPYET HX aireaiio H
arperamio, aKTHBHPYET TPaHYJIONTH, criocoGeTayeT nponykimm AKP i nospexae-
HIUIO KIETOUHEIX MEMOPAH, HTO YCHJTHBAET MPHTOK B wHTOMNa3My Ca™*. launnmie-
por 1 Ca* aKTHBHDYIOT (bochoTMIasy A, B PE3yTBTATE Hero 3 GOCHOTHITILIOB MeM-
Gpan BHCBOGOXIAETCA apAXIIOHOBAS KHC/IOTA C OGPA30BAHHEM NPOBOCTATHTENBHBIX
siikosaton08. [1pi 3TOM TPOMGOKCAH A, CYKMBAET 1 TPOMGHDYET COCYIS, B TOM
WHCTIE W BEHEUHBIE, EAKOTPHEH B, BHI3HIBACT GPOHXOCTA3M H SMHTDALINIO HEATDOGH-
108, a T, MoxeT obycrosTs BasomunaTawtio. GAT 5 100—10 000 pas cubiee, dem
THCTAMHH, TIOBHILIAET MPOHHLAEMOCTS COCYI0B MHKDOUMPKYIATODHOTO PYCa M SBIs-
€TCS1 CAMBIM MOLIIHBIM AKTHBATOPOM TPOMGOLHTOB 1 HEATPOGIIOB.

Llumoxuns: — WHIKOMOTCKYNAPHHIE GETKH WIH ITHKONENTIIH, CEKPETHPYEMBIC
KICTKaMyt KPOBH, CTPOMBI M HMMYHHOH CHCTEMbL. OHM OKa3SBAIOT NapakpHHHOC
ayTOKDHHHOE DETYTMPYIOIICe BOIICHCTEHE Ha POCT, PAIBHTHE H (YHKIUIO KIETOK-
MHLIEHEi TIOCPEICTBOM CrIELHGHYECKIX PELLENTOPOB, FKCTIPECcHIo KOTOPbIX KICTKH B
OMpEENEHHO CTETIEHH MOTYT KOHTPOTHPOBATS. BaXHEHUIMMH LHTOKHHAMH SBIAIOT-
4 (YAKTOPHI HEKPO3 OMYXOIEHH, HHTEPIIC/HKHHEL, XEMOKHHEL, MHTEDQEPOHH 1 (pakTo-
phi pocTa.

DHO-x (kaxexcu) TPOLYLMPYETCA PASTHIHBIMM THIIAMM KIETOK, B TOM {HCIE
MOHOLMTAMH-MaKPOGbAra, THMGOLHTAMMH, ONYXOTEBHIMH KICTKAMH H ATHIIOLHTA-
M. B HU3KHX KOHUCHTDALIHSX OF CTHMYIHPYET CHHTES M SKCTIPECCHIO MOTEKYIT KJTe-
TOUHOIi AITE3HH HA IHIOTETHOLMTAX, UTO OGECTIETHBACT AITEIMIO K HUM HEHTDOGDH-
108, ®HO-o MOBHIAET (ATOLHTAPHYIO aKTHBHOCTs HEATPOGHIOB M Makpodaros,
YCHIMBAET CHHTES THMGOKHHOB XeAMepHBIMH T-THMbOINTAMH H CTHMYHDYET PO~
pepautio B-minmcounTos. B Bhcokux KomuenTpaumax PHO-o BHIHBAET BHYTDH-
COCYIMCTHIi TPOMGO3 M HEKPO3 OMYXONIEBOM TKAHM, ycwmMBaeT npoxykumio MJI-1,
WJI-6, NpOCTAIaHIMHOB, 4TO MOXET NPHBECTH K PAIBATHIO LIOKA, GIOKHDYET THPO-
SUHKMHAIHYIO AKTHBHOCTS HHCYTHHOBHIX PELIENITOPOB MBILICTHEIX M TIEUCHOUHBIX KJle-
TOK, OBYCIIOBHBAs! X MHCYTHHODESHCTEHTHOCTS (cM. rnasy VIII “Hapyueriie Xmpo-
BOro oGweHa”).

DHO-P (aumpomoxcun) BHAGATHBAETCS AKTHBHPOBAHHBMH T-MOLMTAMM.
T'naBiias €ro YHKIIS — WHIYKIMS ATIONTO3A KIETOK-MHILICHE.

Humepaeixunss, XewmoKunst W unmepdepoHs: PACCMATPHBAIOTCS! B 3TOM TaBe HILKE
TIpH HXIOXCHMH SMHTPALIH JCHKOLNTOB W (BArouHTO3a, @ 3Hasickie axmopos pocma
aHATHIUPYETCS NIPH PACCMOTPEHMH POLLECCOB MPOTHGEDALIN 1 PENAPALLIN.
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['yMOpaIbHie MEIHATODH BOCHATEHMS TIDICTABTEHE! B OCHOBHOM KMHMHAMMH M
CHCTEMOH KOMILIEMEHTA.

Kununos — TpYTING BA30aKTHBHEIX TIOTHIIETTIIOR, OGPA3yIOLIIXCS B PE3YIBTATE Kac-
KaTa GHOXMMHNECKIX PEaKIIMii, KOTOPbie HAYMHAIOTCA C AKTHBALIH CEPHHOBO MpOTE-
wiasst — axropa Xaremana (XI1 pakTop caepTHBaIoNIEH CHCTEMB KpOBH). CTOTKHO-
BEHHE C TIOBPEIECHHO TIOBEPXHOCTBIO HIH WIMEHCHNE BHYTpEHHeli CpeIBI (TeMmiepa-
Typsi, pH) NPHBOIAT K TOMY, 4TO 9TOT DAKTOp CTAHOBHTCS AKTHBHBIM H JE/CTBYET Ha
NPCKANTHKDENH, SBIAIOWMICH HEAKTHBHOJ NMPOTEHHA3OH, KOTODAsi COXEPAMTCA B
ILTa3Me KDOBH, TIDEBDALLAst €T B AKTHBHI ePMERT KaLTKpeiH. [locneTHmii B cBoio
Ouepes AEHCTBYET Ha 0,06y THHB! (KHHHHOTEH), OTUETUIA OT HAX NIOTHIIENTHIHYIO
uem, cocTosuyko 13 9 (6paaKHHMK) W 10 (KATTHINH) aMHHOKHCIOTHBIX OCTATKOB.
KHMHWHE T123MEL KDOBH OKA3IBAIOT HEMOCPEACTBEHHOE BAMAHME Ha TOHYC H TPOHH-
LIAEMOCTS COCYINCTOI CTEHKH, OOYCITOBTHES PACIIMDERHE APTEPHON H TIOBHILIAS TTPO-
HHLAEMOCTS CTEHKH KamwUIipos. KpOME TOro, OHH BHI3HIBAIOT THIHIHBIE JUIs BOCIIA-
JeHMst 31 W Gonb. MeMATOPs! KATTHKDEHH-KMHHHOBO CHCTEMB! TIpH BOCTIATIEHHH
BTMSIOT Ha PEOJIOTHYECKHE CBOCTBA KPOBH, €€ CTIOCOGHOCTS K CBEPTHBAHMIO H (G-
pino3y. Ha cxeme 9 MOKa3aHo, Kak aKTHBHPOBAHHEIH (AKTOp Xarematia HHHIMHDY-
€T NIPOLIECCH KHHMHOOPA30BAHNS, TEMOKOATYISAIMH M (HOpHHOH3a. Brnazerne -
Teii MOPHHA 1 OGPAIOBAHHE TPOMGOB B OYATE BOCTIATEHHS ONPEACICHHEM 0GPAIOM
CBA3aHBI C COCTOSHHEM KaJUTHKDPEHH-KHHHHOBOH CHCTEMBL

Elute OIH BaXHB MEANATOP BOCTIATIEHHS! TYMOPATBHOTO NPOHCXORIEHHS — KoM=
naemenm, TpexCTaBMIOLNI OGO KacKaHylo cHCTeMy mpoTennas. Masectho, uto
KOMIUIEMEHT SBIAETCS SALUMTHBIM (DAKTOPOM OpraHH3MA, OIHAKO BMECTE C TEM OH
MOXET BHIIHIBATS NIOBPEXKICHNE COGCTBEHHBIX TKHCH, HABMIOIAIOICC MPH BOCTATC-
UM, 0COGEHHO HMMYHHOM. DTO OGBACHSETCA TEM, 4TO (DPArMEHTE KommeMeHTa Cla
w1 C5a aKTHBUDYIOT BHIGDOC MEIMATOPOB H3 TYMHBIX KJIETOK H 0OPA30BAHME JEHKOLH-
Tawu AKP, KOTOpHIE NIOBPEXAAI0T Kak MHKDOOPraHH3MBi, TaK 1 COBCTBCHHBIC KIETKH.

®axtop Xarewasa (XII daxtop)

KoHTaxT (cTexn0, konnares)

Touncnn
anpers
Pubpusomm
I b
v v
Brnoserie Axtugauns Buaniotese
cHcTeMss  npexanmmkpenna $HOPHHOIHTHecKolt
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v
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[T TG S —
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Cxema 9, CHeTema IGIWeHHEIX KuHHHOB.
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@parsenT CSb c10COGeH DHKCHPOBATECA HA CEHCHOWTHIMPOBAHHBIX H HECCHCHOWTH-
UPOBAHHEIX AHTHTENAMH KIETKAX, OOPA3OBHIBATE MEMOPAHATAKYIOUIM KOMIUIEKC
C5b6789, KOTOpBIii PA3PYLIACT MEMOPAHE! M OCYILIECTBISET THIHC NOBPEKICHHBIX KIie-
ToK. OparveHT C5a YCHIHBACT XEMOTAKCHC HEHTPOGIIOB M TIOBHILIAET MPOHMIIAE-
MOCTE COCYIHCTOl CTeHKH. HAKOHEL, MHKPOODTAHH3MBI, MeMODaHA KOTODHIX TIOKDHIT
(oncommusmpoBata) parMeHTOM KoMmtemenTa C3b, SKCpECcHpYIOT Ha (barouMTax
pettenTop KomemenTa 1-ro Tima (CR1) 1 CTaHOBSTCA 0GBEKTOM AKTHBHOTO dharouH-
To3a. OrCoHM3aLIH GaKTepHii (pparmenTom C3b CIOCOGCTEYeT MpEabAyILEe CBA3BIBA-
HHE OCHATHIIWIXOMHHA WX MEMOPAH ¢ GETKOM 0CTPOii (ashi — C-DEAKTHBHEIM Mpo-
TenHOM.

MeHaTOpE! BOCTATEHHS OCYIIECTRISIOT CBOE BIHSHHE MDEHMYLIECTBEHHO MeCT-
HO, T. ¢. B OYAre BOCTA/ICHIS: OHO ONHCHIBAETCA TPH XAPAKTEPHCTHKE TEHEHHsT BOCTIA-
JIMTENBHOTO MpoLtecca. B HOPME HESHATHTENLHOE KOTHYECTBO MEIHATOPOB (3 DK He-
G1ATONPUATHOM Te'eHMH BOCTATEHIs — GOTBLIOE) OCTYIAET B OGILHii KPOBOTOK, 4T0
TPOSIBISETCS OBLIMMH MPH3HAKAMH MECTHOTO NpoLecea.

BIMSHHE MEAHATOPOB BOCNANEHHS Ha YPOBHE OPraHuIMa

BIMAHYE MEIHATOPOB BOCTIATEHHS! HA OPFAHIIM BKITIONACT:

1. Bausnue na unomananyc. TIpouHb1aMMaTOpHbIE MEIHATOPH, Takme Kak MJI-1,
MJI-6, ®HO-0, nonazas B 06y UMPKYIALHIO, ACHCTEYIOT Ha FHIOTATAMyc. T
BOIIEHCTBHE HMEET N0 KpaliHeii Mepe B PE3YTBTATA: BO-TIEPBHIX, CTIOCOOCTYET N0~
BbILCHNIO I0KaTBHO# npoykuHi TTTE,, 4TO B cBOIo 0YEPEIh, HIMEHSS ypoBeH Tep-
MOpETyIALIAH, OGYCTIOBTHBAET MOBHILICHHE TEMMEPATYPiI Tena (c. raasy XIX “Mixo-
panka”); Bo-BTOPHIX, AKTHBHPYS BHOPOC KODTHKOTPONHHHOTO DHTH3HHT-TOPMOHA,
OHM yCIHBAIOT MpOAYKIMIO KopTHKoTpomkHa (AKTT) azeHormmodmson, a Taike Bbi-
JEIEHHE ITIOKOKOPTHKOHIOB KOPKOBBIM BELIECTBOM HAXTIONEHHKOB. STO NIOBHILIEHHE
YPOBHSI ITIOKOKOPTHKOWIOB B KpOBH JEHCTBYET KK OTPHUATEbiast OGpaTHast CBsi3b,
KOTOpast TODMO3HT HEOTPAHHHEHHOE HADACTAHHE TPH3HAKOB BOCTIACHM.

2. Buusue meduamopos Gocnasenus a newews. B OTBET Ha CHCTEMHOE AeiiCTBHE
METHATOPOB TIOBHIINIAETCA MPOIYKIIyst B NEYEHH TaK HAIIBACMBIX eaK08 ocmpoii Bazst
(0cTpoQasHEIX). B HACTORIIEE BPEMST H3BECTHO HECKOTBKO AECATKOB STHX GETKOB, KO-
TOpHIE B OCTDHIii MEPHOZ BOCTIATIEHH JAIUMLIAIOT OPTAHMIM OT GAKTEDHIi H BEIECTS,
0Gpa3YIOLIMXCA B PE3YIBTATE ACCTPYKIINH cOGCTBEHHBIX TKaRei. K Takim Gekam mpe-
e Beero oTHocstest CPIT i CHIBOPOTOUHEI NpeMurecTBeRHMK amiwionna (CIIA). Mo
XHMIUECKOH CTPYKTYpE OHH COCTOST H3 MATH MOTMMENTHIHEX Korew (5 CTIA — B
YABOCHHOM HAGOpE) 1 TIOTOMY HMEIOT HA3BAHHE TIEHTPAKCHHOB. MX YDOBEH B KpOBK
TIpH BOCTIATEHHH MOXET MoBHmaTscst B 100—1000 pas. TosToMy NERTPAKCHHE! ABTS-
10TCS OUeHb YYBCTBHTETHHBIMH HHIMKATODAMH, KOTODHIE CHTHATH3HPYIOT O BOSHHKHO-
BEHHH BOCTI/IEHIS B OTAHMIME, 9TO LIHPOKO HCTIOTE3YETCA B KIMHHKE.

Cpezn Zpyrix G/KOB OCTPO (pashl CAEAYET HA3BATE CHIBOPOTONHBIH aMIIONI A
(CAA), ranor06Hs, reMOTIEKCHH, LEpYTOTUA3MHH, TPAHCHEPPHH, TaKTODEPPHH, WHIH-
GHTODE! MIPOTENHA3, AKTHBHPOBAHHHIE KOMIIOHEHTE KOMILIEMEHTA, PAYIHIHBIE (aK-
Topit pocta. WX ypoBeih NpH BOCTIATEHMH MOBHINAETCS HE TAK BHPAKEHO, THIIL B
HECKOMBKO pas. Beli ocTpoii (hassi MIPAIOT PAsHOOGPAIHYIO poTs. OHM CBASBIBAIOT
BPEIHBIE NPOIYKTEL, ZCAAI0T HEAOCTYITHBIMH LIS GRKTEpHIi BAXHHIE HYTPHEHTHI (Kee-
30, LIMHK, MeZIb, UHAHOKOGATAMHH), OCTAGIIOT TEHEPATH3ALMIO PEAKLIHN 1 CTHMYTH-
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pyloT penapaTuBisie nponecch. Tew He MeHee, Kak YA€ yKa3HIBAIOCH BHILLE, B CTydac
OB MOILHOTO BTHSHHS! TIATOTCHHBIX TIPOHH(IAMMATOPHEIX (pAKTOPOB BOIMOXHA YT-
POAAIOIA U1 KH3HH IEHEPATH3ALIS BOCTATHTENBHOTO NIPOLIECCA, KOTOpast MOy~
712 Ha3BAHUE “CHHIPOM CHCTEMHOTO AEHCTBHS MEAHATOPOB BOCTIANeHIs”. B MHBIX c1y-
4asX TpH XPOHMHECKOM BOCTIA/IEHWH THTENbHas mpoaykuns CAA u CITA mpusoznt
K MX HAKOIIEHHIO KAK B OYATE BOCTIATEHHS, TAK H B IDYTHX YHACTKAX OPraHmMa (ce-
eseHKe, TIOYKAX) B BUAE AMOPQHOH HEPACTBOPHMOI GEKOBO MACCH — aMHIOHIA,
HADYLIAIOUIETO CTPYKTYPY M (DYHKLIHIO KIETOK H OPAHOB.

CocyaucTbie peakumm Npu BocnaneHnn

B OTBET Ha ACHCTBHE MEAMATOPOB BOCTIATIEHHST HAPYINACTCS MECTHOE KDOBO- H THMGpo-
oGpalieHHe, NPEAE BCETO MHKPOLMDKYISLAS, T. €. ABKKEHHE KPOBH B TEPMHHATE-
HOM COCYIHCTOM pyciie (B apTEPHOTAX, METAPTEPHOTAX, KAMWUIPAX M BERYNAX), &
TAKKE TPAHCTIOPT PALTHIHBIX BELIECTS HEPe3 CTEHKY ITHX COCYIOB.

CocyaucTsic PEAKINH NPH BOCTATEHHM AlBMBAIOTCS B MOCTCIOBATCTBHOCTH,
omncarnoii 10 Konreiison (1887): KpaTKOBPEMEHHBIIi CasM apTepHON CMeHSETCS
apTepHATBHOl THTIEpeMHeil, KOTOPa TIEPEXOTHT B BEHOSHYIO THTIEPEMHIO, TIDECTA3
cTa3 kposi. TAKHE COCYINCTHIE PEAKIIMH OGECTIETHBAIOT TIABHYIO LEMb BOCTATHTENb-
HOTO NpOLIECCA — 0BOCOGICHHE 04Ara MOBPEAIEHHNS OT ODLIENO KPOBOTOKA M TOKATh-
Hoe OGe3BpEAMBatHE (AKTOPA, BHIBABLIEND MIOBPEAIEHHE KIETOK.

Bce peakiuii, COMPOBOXJAONIME BOCTATHTEbHAI NPOLECE, OCYUIECTRIAOTCS
110X PETYIATOPHBIM BTHSHHEM MEIHATOPOB BOCTIATEHHS.

MUKpOLHPKYLIIO YIOGHO H3Y4aTh ¢ moMowso onbira 0. Korreiiva (pic. 32).

TIph 5TOM MOX MHKDOCKOTIOM MOXHO YBHIETS, KAK Cpasy MoCie Ae/iCTBS pasipa-
AWTenst (HAMHMED, TPABMBI TIDH BHTATHBAHIH KHILCTHHKA) BOSHHKACT CMa3x apme-
puoA, KOTODHIIi HOCHT PEQMIEXTODHBI XapakTep i GHICTPO NPOXOTHT. B €10 passHTHH,

KPOMe TOrO, NPHHMMAIOT Y4aCTHE 9H-

JOTETHHEL, BHCBOGOXIAEMEIE H3 IO~
BPEAUCHHEIX SHIOTEHOLIATOB, KaTe-
XONAMIHB! 1 IEHKOTPHEHB! — MPOTYKTHI
pacnaza TpomGoLHTOB. B AamhHeiieM
BOSHMKAET apmepuasHan unepexus. Ora
SBIACTCS PESyTBTATOM HATHUHS B 09a-
Te Bocna/e s GOBIIOTD KOTHYECTEa
'BAI0AKTHBHBIX BELIECTS — MCTAGOTH-
ToB mopexennnx Kierok (K*, H,
CO,, All®, AM®, azerosiH, Heopra-
swieckuii docpop) i BAB (ricTamim,
xammnst, TITE,, TL,). 311 meanato-
DBl BOCTATEHHSI PACCTABIAIOT MbILIEd -
HHE MEMEHTH CTCHKM APTEPHON 1
TEKAMLIAPOB, 4TO OGYCIOBTHBAET
’ YBETHUEHHE TIDHTOKA APTEPHATHHOA

P 32 Omr Ko s "™ %" kpom, yeKoperne ce ApmxcruA, or-

1 — swurpuposasume nciouutsi 2 — swurpauss  KPBITHE PAHEC HCGYHKIUHMOHHPOBAS-
ACAKOUNTOB:  — SPHTPOUMTH 5 TKaHH LIMX KAMWUISIPOB, TOBHILICHHE B HIX
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nasnesns. Kpowe Toro, pacummperiie MPHBOIAIIMX COCYIOB BOIHHKAET B PE3yISTaTe
NApANHYa BASOKOHCTPHKTOPOB H CHIACHMS MACTHYHOCTH COCAMHHTENBHOJ TKAHM,
OKpYAaIOIIEi COCYIH.

Hepe3 30—60 MHH NOCE HAYATA FKCTIEPHMERTA TeeHHE BOCTATEHHS TIOCTENEHHO
MEHSIETCS: ApTEPHATLHAS! THIIEDEMHSE TIEPEXOITHT B GenosHyio. TIDH 3TOM CKOPOCTS M-
KCHMsT KpOBH YMEHBLIACTCH, H3MCHSETCS XapakTep KpOBOTOKA. B 4acTHOCTH, eci B0
BpEMST APTEPHATLHOI THIIEPEMHH KIETKH KpOBH ACTIONATATHCE NIPEHMYLIECTBEHHO B
LieHTpe cocyIa (OCEBOE TEUEHHE), @ BOME CTCHOK HAXOMWTHCH IUIA3MA W HEGOMBIIOE
KOTHUECTBO /IEHKOLATOB (IIA3MATHYECKOE TEHEHHE), TO MPH BCHOIHO TTICPEMHH
Takoe pacmpele/ieHue HapymaeTcs. M3MEHSIOTCH DEOJIOTHYECKHE CBOWCTBA KPOBH.
OHa cranoBHTCsH Gorlee TYCTOVi H BSI3KOH, SPHTPOLIHTE HAGYXAIOT, 0Opa3ys ArpEraThl —
XOTHUECKH COEAMHEHHHIE MEXAY COGO/i CKOITEHHS! SPHTPOLATOB, KOTODHIE MEIIEHHO
JBIDKYTCS! WIH COBCEM OCTAHABTHBAIOTCS B COCYAX C MATHIM JHAMETPOM.

Tepexo apTepHAT: O/ THITEPEMHH B BEHO3HYIO OGHICHSCTCS ACHCTBHEM HECKOME-
KX (pAKTOPOB, KOTOPHIE MOXHO PAYIETHTS Ha TPH TYIITAL: (JAKTOPEI KPOBH, COCYIHC-
TOji CTEHKH 1 GTHITEXALIX TKaHedi. K ($aKTOpaM KPOBH OTHOCATCH KpaeBoe CTOHHE
Te/KOLNTOB, HAOYXAHMHE SPHTPOLITOR H CHICKEHHE HX OTPHIATEBHONO EKTPHYECKO-
10 3apAta, BIXOX AWIKOW UACTH KDOBH B BOCTATEHHYIO TKAHb W CIYUCHHE KPOBH,
0GpasoBaHHe TPOMGOB BCTEICTBHE AKTHBALMM (aKTOpa XAreMaHa, CHHAEHHE YDOBHS
renapuiia. BansiHue (aKTOpOB COCYAHCTON CTEHKH Ha BEHOIHYIO THIIEPEMHIO OBBACHS -
€Tcs Kak HAGYXAHMEM SHIOTETHS, TAK 1 CTIA3MOM BEH TIOX BOSICHCTBHEM CEPOTOHHHA,
TpowGokcana A,, [TTF,, i BHCOKIX KOHUCHTpALMii rHCTaMMHa. M3MeHEHHbIe BeryTsl
TEDAIOT MMACTHIHOCTS H CTAHOBSTCS GOTeE YAIBUMBIMH K CIABTEHHIO MHQWIBTDATOM.
[lefCTBHE TKAHEBOTO (JaKTOPA 3AKITIOUAETCS! B TOM, UTO OTEUHAS TKAHB, CAABTHEAS! BEHH!
M THMQATHYECKHE COCYIB, CTIOCOBCTBYET BOSHHKHOBEHHIO BEHOIHOM THIIEDEMMH.

C passTHEM npecmasa HAGMIONAETCS MASTHMKOOODA3HOE ABHACHHE KDOBH: BO
BPEMSI CHCTONEI OHa ABHAETCS OT apTEpHii K BEHAM, BO BEMst AHACTOTH — B IPOTH-
BOTIONOKHOM HATABTCHHH. B KOHIIE KOHLIOB KOBOTOK MOKET MOTHOCTBIO TPEKDa-
THTBCS, pasBHBaETCA cma3. CEACTEHEM CTa3a MOTYT OBITh MUIEMHS, THITOKCHS H HEOD-
DATHMBIE WIMEHCHS! KIETOK KPOBH 1 TKaHEH.

3kccynaums

‘SKccyIaUHs — BHIXOX AWK/ YACTH KPOBH 3 COCYIOB B TKAHH — COLTACHO KIACCH-
steckoii Teopin Crapmiira (1909) MOXET YCHHBATECS TGO BCTCICTBHE MOBBILICHIS
riIpoCTaTItiecKoro Aasnekis kposi (IIK), TG0 B PEIyBTATE CHIXCHM OHKOTH-
seckoro aanneris kposi (OJIK), TG0 MO MpHTIHE BOIPACTAHHST OHKOTHIECKOTO aB-
enist Txann (OAT). Tpu Bocnanckin TIK yCHIMBaeTeA B peaylsTaTe passuTis ap-
‘TepHansHOI i BeRo3HOH rmepemiti. OJIK crtactes, a OIT mobiwacTes Graronaps
YCWICHHIO MPOHMIIACMOCTH COCYAUCTOli CTCHKM, HEPE3 KOTOPYIO 13 KPOBH B TKai
TocTymaior ek miassi kposk. Kpove Toro, mossieritio OJLT criocobersyer ritn-
POTHTIIECKOE PACILIETLICHHE MAKPOMOICKYT C TTOMOILIBIO THIOCOMATBHBIX (DepMCHTOB
HeHTPOGILIOB, NOCKONBKY OHKOTHYECKOE AARICHHE OMPEICTACTCH HE pasMepa, a
KOTHCCTBOM MOTCKYIL.

‘OCHOBHO} MPIMHKOIi HIMCHEHHs OHKOTHYECKOTD AGBICHHS # PaSBHTHS IKCCYa-
LI MIpH BOCTATICHHH SBTAETCS MOBBILICHHE MPOHHLIACMOCTH THCTOTEMATHICCKOTO ba-
Pbepa, T. €. CTCHKII COCYIOB, MPEXIE BCCTO KAMIWUISPOB  BCH, LUI5 GETKOBBIX MOTCKYT
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(cu. tnasy XV * Hapywuesie MuKpOLHpKysiin”). JIOKa3aHO, 4TO nogbuuenue nponugae-
Mocmu cocyducmoii cmenxu npu 60cnaeHun MMECT ZBE (AIBL: PAHHIOK M MO3IHIOK. B
Ppanneii gase, KoTOpas AITCA O 5 10 30—60 MHH NOCIE TIOBPEAIEHHS, TOBHILCHAAL
TIOHMHIIAEMOCTS COCY IHCTOM CTEHKH OGYC/IOBEHA OKpYIEHHEM SHAOTE THOLHTOR BCTEA-
CTBHE COKpAILIEHHNS HX KOHTPAKTIISHEIX CTDYKTYP M YBETHYEHHST NPOMEAYTKOB MEXAY
HUMH IO BTHSHHEM IHCTAMHHA, CEPOTOHIHA, KOMIIOHEHTOB KOMILIEMEHTA, TIpOCTa-
INGHIMHOB, NEAKOTPHEHOB, GPAIMKMHMHA, KaTwIuHa. TIOBBILICHHE TPOHHLAEMOCTH
COCYIHCTOI CTCHKH B no3dei (pase, MAKCHMYM KOTODOHi BOIMOKEH MEXAY S-M HacoM
1 7-MH CYTKaMH TI0CTE TIOBPEXICHNS, 0GyCIOBTeHO BnsiHieM WII-1, ®HO, y-HO,
YCHIMBAIOLINX TPAHCIINTO3 — TPAHCTIOPT BELIECTS YEpE3 UHTOILTA3MY SHIOTETHOLMTOB
TI0CPEACTBOM NHHOLMTO3a: KICTKH JHIOTETHA CTIOCOOHH! “TIOTATS” CAMBIE METKHE
KaIlTH XIUIKOCTH (MHKPOTHHOLIHTO3), MEPENPARIATS HX Ha MPOTHBONIONOXHLH KOHEL
KIIETKH W BHIOACHIBATS HAPYXY (3KCTPY3A). DIEKTPOHHBIH MHKOCKO TI03BOAET He
TOTEKO YBHIET STH MHKPOBESHKYIIHI, HO M ONIPEICTHTS HX PA3MEPH! 1 MOJCYHTATS KO-
WYECTB0. BESICHIIOCS, 4TO MpH BOCTATIEHHH NPOWCXOTHT AKTHBALL SHEPTO3ABHCH-
MOTO MHKpOBEIHKYIDHOTO TPAHCTIOpTa. OO 3TOM CBHICTENECTBYET Cro MPCKPallicHHC
10X ZEHCTBHEM HHTHOHTODOB OGPA3OBANHS MAKPOSPIHHECKHX COCTHHCHMI.

BMECTE C TeM JTH3IOCOMATHBIE (DEPMEHTH! HEATPOILIOB PA3PYIAIOT GAsATHHYIO
MeMGpaHy COCYIOB, HTO TAKKE MOBHIAET WX MPOHMLAEMOCTS.

‘DKCCYAAT OTIHYAETCA OT TPAHCCYIATA TeM, 4T COIEPAHT Gorbinie Genkos (Gonee
2 %). ECIIH TIDOHMLAEMOCTS COCYIHCTOM CTCHKH HApyIlieHa HEIHAUHTEHHO, TO B SKC-
CyZaT, KaK NPaBIIO, MPOHMKAIOT ATHOYMHHEL H I/IOOYIHHEL. B C1yuae cc BHIpaXcHHO-
TO HAPYLUICHMS W3 IIA3MHI B TKAHb BHXOIUT GENIOK ¢ GOMBLIEIH MOTEKYIAPHO/ Maccol
(uGpusoren). TpH mepBIaHOl, A 3aTeM H BTOPHIHOM ATTCPALINH, OXBATHIBAIOIIEH 1
CTDYKTYDHI COCYIHCTO!i CTEHKH, B TKalh HAMHHAIOT IPORHKATS HE TOBKO GETKH, HO K
KICTKH. DTOMY CTIOCOGCTBYET TOT (aKT, HTO B CTATHH BEHO3HO THITEPEMHH JCHKOLNTE
PACTIONOKEHB! BIOTh BHYTPEHHE} 0GONIOYKH METKHX COCYIIOB, GOIEE WIH MeHEE KPeTKo
UKCHPYSICH K SHAOTEMMIO ((DEHOMEH KPAEBOro CTOSIHHSE IEHKOLIHTOB).

3Murpaums nenKounToB

DMHIpaLIsT TEAKOUNTOB (TPAHCMHTDALI, AMANEIES) 13 NPOCBETA COCYIOB (phe. 33)
4EpE3 COCYIMCTYIO CTEHKY B MEXKIETOUHOE NPOCTPAHCTBO 0YAra BOCTATEHHST MpOYC-
XOINT B ONpEE/TEHHOl MOC/EIOBATENBHOCTH, YTO B 3HAYHTENLHOM Mepe 3aBUCHT OT
STHOTOTHYECKOTO (HAKTOpA: B GOTBUIMHCTEE CAYYACH OCTPOTO BOCTATEHHS, OCOGEHHO
KOIZIa OHO OGYC/IOBTEHO THOEPOTHEIMH GAKTEPHAMH (CTAQIIOKOKKAMH, CTPENTOKOK-
KaMH, NTHEBMOKOKKAMH M Ap.), BHAYAE MHTEHCHBHO SMHTDHDYIOT HEATDOGWIbHbIE
IPAHYOUHTSI, 3aTeM — MOHOLNTH 1, HAKOHEL, THMQOLMTSL. B TO Xe BEMS NpH Bi-
DYCHEIX MHQCKIUMSX H BOCHA/ICHWH, BHIBAHHOM GAKTEDHSMM, MApA3HTHPYIOLUAMH
BHYTDH KIIETOK (TyGEKYJIe3, CHOIITHC, TyIAPEMHS, GpYLIELIEs i AP.), MEBHIMH B 04a-
Te BOCTIATIEHH MOTYT TIOABHTECS! TMMQOLIHTEL, A B SKCCYIATE GYIYT PEOGTATATS THM-
OLITE M MOHOLMTSL. B Tex cyuasix, KOTIA BOCTAEHHE MEET AIEPTHIECKOE MpO-
HCXOKIEHHE WIH 0OYCTOBTEHO NAPA3HTAMM (TETBMHHTAMM), HAOTIONAETCS WHAWIE-
Tpaus S03MHOGIIAMH.

‘COIIACHO COBPEMEHHEIM NPENCTABTERHM, OCHOBHOM MEXAHM3M IMHIPALINH Neii-
KOLHTOB 3aKIIONACTCS B KOMIVIEMEHTADHOM JTHIAHA-PELENTOPHOM B3AHMOEHCTEHN
EHKOLHTOB H KOMIIOHEHTOB COCYAUCTO} CTeHKH. [Ipi STOM OTb PELENTOPOB M HX
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§ Crasormmonporen
sefikouTon

N pecenexrnn

i E-cenexrun

e

9 Hirerpun 1 tcenexmun
ICAM-1,-2;
veawi W G

Puc. 33, MaprimaIuaaiins, SwArpaiins, XeMoTaKCHC ACHKOUNTOB i BaroinTos

B osare Bocnazenws:

1 — panaumr (KaTame) 1eAiKOUNTOB; 2 — AAC3HA (APHAUTAHHE) ACHKOUNTO
3 — SMMIpaUNA AEAKOUNTOR, 4 — XEMOTAKCHC; S — AATE3HA K OGBEKTY Garoum-
7033; 6 — nOEAOULCHHE OGBEKTA  OOPAIOBAHHE (aroCoMH; 7 — OOPII0BIHHE

aron0coN 1t nepesapHBaNIE O5BEKTA

MIAHIOB BHIOTHAIOT MOACKYAS Kaemouoll adoe3u, KOTOPHE SKCTIPECCHPYIOTCS Ha
TIOBEPXHOCTH EHKOLMTOB H SHIOTETHOLHTOB NOX BIHSHHEM ONIpEEEHHbIX MEIHATO-
POB Bocnanciis. TakiX AIEIMBHBIX MOTEKYN CYIECTBYET OTPOMHOE KOMHYCCTBO
(1abn. 13). B HOPMATHHBIX YCTIOBHSX GOTBUINHCTBO M3 HIX He (yHKIMOHMPYeT. OHH
160 eMOHMPOBAHBI BO BHYTPHKIETOYHBIX TPAHYIAX 1 BCTAHBAIOTCA B KIETOUHYIO
MeMGpaHy IpH BOCTIATIEHHH, JIHGO AKTHBHPYIOTCS TIyTEM KOHGOPMALIH, JIHGO CHHTe-
MPYIOTCst de novo. DTH MOTEKYITB MOIPA3IENIOT Ha HECKOTBKO CEMEHCTE.

TaGauya 13. OCHOBHbIE AAre3MBHbIE MONEKYNM NEHKOLMTOS W SHAOTENMOLUTOR

W ux BsaumonesicTaue

. W
Aorssmane vonesyi ‘Mocro skcnpeccun - :
Cenermuns
P-cenextin T S
|E-cenexrun e naaaTHCCKOR MEMOPAHS
! HeHTpOGHIOB  MOROUHTOB (Sialyl-
Lewis X —modified glycoproteins)
[— TleivounTss CranormmonpoTensis auzoTeans
(Scp-200)  yrnesoxs: » cocTase
i MAGCAM-1
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Cynepcemeiicmeo wwy wos
Mortekya MEAIIETOHO aresiit

1-1o (intercellular adhesion TMpemymecrsensio | Hiterpimst HeHTpOGiIos i Moo
molecula-1, ICAM-1) n 2-r0 smnoTemit o8

(ICAM-2) Tunos
Manexyna anresin cocymicroro s~ | Junorenit, ¢uGpo- | Mserpiist nefixousros
norenns (vascular cellular adhesion | GracTst, maxpoarn
molecula-1, VCAM-1)
Monexya aaresin mMbousos, | Buicokti SrnoTe i | HHTerpiist mmourton

s anpecci 1-ro Tana (mucosal  [semyn
adressin-1, MAJCAM-1)

Humezpunes
B,-Horrerpwn (oves nosmii an- | leifvouwrmsi u apyrwe | Konnarew, nawsit, puGposexTis,
mures, very late antigen, VLA) ek ponGocrom, VCAM-1
B,-Mrrerpwist (asmires, accowmn- | JleAxomst ICAM-1,ICAM=2, C3b

posasH ¢ dyrxined o=

‘T08-1, lymphocyte function-associ-
ated antigen-1, LFA-1; CR3, CR4)

B,-Hurerpurs Hefitpogurs [ICAM-1,1ICAM2
B,-Muerpunst (LPAM) T-mmownTsr |MAJCAM-1

Ceaexmunbi — TPAHCMEMBDAHHHIE GeTKH-PELIETTOPS, BHEIHHIH (BHEKIETOMHbII)
KOHENHBIii IOMeH KOTOpHIX CTIOCOGCH CBA3BIBATH OTMIOCAXAPIIEL, T. €. SBIAETCH Gen-
KOM-7IeKTHHOM. [10X BTHSHHEM LIMTOKHHOB, 0ODA3YIOLINXCS TYHHBIMH KIETKAMH, TKA-
HEBBIMM MAKPO(AraMH 1 HIOTETHOLIMTAMH B OTBET Ha KOHTAKT C MHKDOOPTaHHIMAMH
H TIOBpEXIEHHE KIETOK, Ha MEMGPAHE SHIOTETHOLIATOB SKCTpeccHpyloTes E-cenexTi-
HEL, Ha MEMGDaHe SHIOTETHOLITOB H TPOMGOLIHTOB — P-CeCKTHHEI, a Ha MOBEXHO-
CTiH eiiKowMTOB — L-cenexmibl. Jlnranami s E-celeKTHHOB ABISIOTCSH CHATOCO-
JepKALIME OTHIOCAXAPHIHBIE MOTEKYTs IIHKONMPOTEHHOB HA MEMOpaHe HEATPOGH-
7108, 115 P-CENEXTHHOB — Ha MEMOpaHaX BCex /IEHKOLITOB, a 11 L-CeneXTHHOB — Ha
MeMOpatiax JHIOTETHOLHTOB.

Humezpunst — TETEpOIMMEDHBIE (COCTOAT 13 ABYX HEKOBATEHTHO CBI3AHHBIX CYGH-
CAMHMIL o 1 B) TPAHCMEMOPAHHBIE TTHKONPOTEHHOBBIE PELIENTOPHL, KOTOPHIE JKCTIpec-
CHDYIOTCA T1OX BIMSTHHEM MEAATOPOB BOCTATEHHS! Ha MEMOPAHE JEAKOLIHTOB, (HOPO-
67aCTOB, TPOMGOLHTOB M KIETOK HEKOTOPBIX BHYTPEHHIX OpIaHOB, CBA3HIBAS KIETKH
C KOMIIOHEHTMH BHEK/ICTOUHOTO MATPHKCA: (DHOPOHEKTHHOM, KOUIATEHOM i NaMH-
HUHOM, TPOMGOCTIOHIMHOM, BHTPOHEKTHHOM, @ TAKXE C SHIOTeTHOUMTaMH. Kpome
aIre3Mi TEAKOLNTOB H TPOMGOLINTOB O OGECTIEYHBAIOT AMANEAE3 JEAKOLHTOB Hepes
COCYMCTYIO CTEHKY, XOYMMHT THMGOLIHTOB H NIDHKPEIUIEHHE KIETOK K MEKIETOUHO-
My BEILIECTBY, KOTOpOE CTIOCOGCTBYET CaMOOPMHPOBAHIIO TKaHE.

Beaxu cynepeemeiicmea WMyH02106y.4uN08 — TPAHCMEMOPAHHBIE TDOTEMHEI C S—
6 BHEKJIETOMHEIMM JOMEHAMH, CXOIHBIE C HMMYHOIIOGYTHHAMH, KOTOPHIE SKCTIpECCH-
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pytorest nox Bmsiriem MJI-1, ®HO-a 1 y-MP Ha MeMGpaHe MpeHMyLIECTBEHHO H-
20TeHs. DTH GETKH KOMIUIEMEHTAPHBI PAXTHIHBIM HHTETPHHAM, @ IIOTOMY OGECTIetH-
BAIOT AITEIIO H NPOXOXIEHHE JEAKOLHMTOB HEPE3 COCYIHCTYIO CTEHKY.

Adpeccuns: — GeTKH BHICOKOTO SHIOTEHSE BEHY, OOECTIETHBAIONIAE SMHTDALHIO
TIpENMYILECTBEHHO THMAOLHTOB.

Onpezee Has MOCIEIOBATENLHOCTS IMHIPALIMN IEHKOLTOR 0GYCTOBTEHA TeM,
IO 3KCMpeccHs PAITHYHBIX AITCIHBHBIX MOTEKY! MPOMCXOZMT He OZHOBDEMEHHO.
BHaualle M0 BAMSHNEM MEAHATODOB BOCTIA/IEHIS SKCTIPECCHPYIOTCA CEEKTHHB. Ve
B IIepBIE MUHYTHI AC/CTBHS HA COCYICTYIO CTEHKY THCTAMMHA, TPOMGHHA, SHIOTOK-
cinop GakTepwii (munomonmcaxapizos, JIC; lipopolysaccharide, LPS), docdomi-
nuasoro GAT (platelet activation factor, PAF) npomcxoauT nepepacnipenenere P-ce-
JEKTHHA 13 €10 BHYTPHK/ICTONHOTO €TI0 — TPAHYI IHIOTETHATLHBIX KIETOK (TeMblia
Weibel—Palade) — Ha MOBEPXHOCTH MIA3MATIYECKOM MeMOpasi. Uepes 1—2 4 mox
BTMsIHMEM (parMenTos KommemenTa (CSa, Bb), neiikorpuena B,, ®HO-a skenpec-
CHpYIOTCS L-CeNIeKTHih TeKOLMTOB, a B pesynbrate Aeiicrans JITIC Gaxrepwii, WI-1,
®HO-o, ®HO-B, WJ1-8 1 2pyrix uHTOKMHOB — E-Ce/IEKTHHEI, A TAKKE WX THIAHIH.
MHTerpuiE, GETKH CyNepceMeACTBa HMMYHOIOGYTHHOB W AIPECCHHB! MOABIAIOTCS
Ha MeMGDAHaX ICHKOLNTOR # JHIOTETHOLMTOR HAMHOTO NOIKE. B CBIM C ITHM Mak-
CHMATbHAST CKOPOCT BHIXOA HEATPOGIIOB NPHXONHTCS HA MIEPBHIE 2 4 1 IHAUNTEb-
HO CHIDKAETCS Hepe3 4—6 1. DMHIPALINT MOHOLIMTOB HAYHHACTCS BMECTE C HEHTPODH-
2aMH, HO JOCTHIACT MaKCHMyMa depes 16—24 4.

B3aHMOZEHCTBHE CETEKTHHOB C X O/THIOCAXAPHIHBIMH THIAHIAMH He OYEHb Kperl-
Koe (Hi3K0ADHHHOE) W JETKO PAIPYLIACTCS TOKOM KpoBH (06pamuman adeesus). Ce-
TeKTHHBI IPUTSATHBAIOT JEHKOLMTHI K COCYIHCTOM CTEHKE H Ha HEKOTOPOE BPEMS yIep-
XHBAIOT X, OTIYCKAIOT H CHOBA NPHKPEIUIAIOT, {TO CO3MACT S(pdeKT KATAHMS BIOTH
cocymmeroit crenkn (rolling).

Tlox BIMSHMEM MEIHATODOB, BHCBOGOXIAIOUIAXCS TIPH TIOBPEKICHIH SHIOTENIS,
TYaHBIX 11 2pyrHX K7ETOK (PAT, DX M T. IL), Wi XeMOKUNOS — HHSKOMOTEKYIAPHbIX
LITOKIHOB, KOTODHIE CHHTESMDYIOTCS AKTHBHPOBAHHBIMH MOHOLIMTAMH-MAKpOGArams,
iMcOLDITaMMH, PHOPOGTACTAMH 1 SHIOTETHOLMTAMS 1 CTHMYTHPYIOT MHIDALIMIO H aK-
Ao neiikownos (MJI-8, HeiTpodwibHBI axiBMpylomii Genok-2 (HAB-2;
neutrophil activation protein-2, NAP-2), MOHOLHTADHBIi XeMOATTPAKTATHIH GeOK-1
(MXB-1; monocyte chemoattractant protein-1, MCP-1), MaKpoaransithiii BocraTHTe Ih-
Huii Genok-la (MBB-la; macrophage inflammatory protein-la, MIP-la), MBB-1p 1
2p.} MPOHCXONAT KOH(OPMALIMOHHEIE HIMEHEHMST H AKTHBALMS WHTCTDHHOB HA TIOBEDX-
HOCTH TEHKOLIATOB THGO HX TIEEMELIICHNE 13 BHYTPHKIIETOMHbX Zeno. [pi nopsier
IOKATBHO BHYTPUKJIETOUHOI KoHIeHTpawH Cat* i Mg?* WHTCIDHHBI TAKKe Tepepacii-
DEZEISIOTCS HA TIOBEPXHOCTH IEHKOLIATOB, OOPA3yst KIACTEDI (IISTHA), 4TO PE3KO YBEi-
“MBAET aQXDHHHOCTS (MPOYHOCTS) MX CBSI3H C THTAHIAMH HA TIOBEPXHOCTH SHIOTETHS.

AKTHBAIIS HHTETDHHOB COMPOBOXIACTCS! SKCTIPECCHEdi HA NOBEPXHOCTH IHIOTe-
mownTos mox BrHsriem GHO, WI-1, UJI-2, y-M®, JIIC i 7. 1. aqresusHbix MoTe-
KYT CyNepceMeiCTEa HMMYHOIOOYTHHOB. Bee 310 OBecTIeuHBaET KpEMKyIo CBsizh Meii-
KOIMTOB ¢ COCYIMCTOMi CTEHKOM, PACIIACTHIBAHWE WX Ha TOBEPXHOCTH SHIOTENHS
(MeoGpamumas adee3us), BETCICTBHE HETO OHN MPOHMKAIOT YEE3 PACLINPEHHBIE MO~
MEXYTKH MEXIY SHIOTCTHATbHBIMH KIETKAMH KAMWUIAPO  BEHY (MUZPaUUR A€lKO-
yumos). Tlpu STOM HEATPOGILTEL H MOHOLINTEI MPOTHCKMBAIOTCS MEXIY SHIOTETHAT-
HEIMH KIETKAMH aMeG000pasHo, BHITYCKAS TICEBIONONHN M BHUIETSA KOMIATEHAsy W
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a718CTa3y, 4TO MPHBOZMT K 0GpaloBaHHIo OTBEPCTHii B GasabHOi MeMGpate. Kpowe
TOTO, JMMAQOLHTE! CTIOCOBHE! HEMOCPECTBEHHO IPOHMKAT epe3 KIIETOUHBIE MEMOpa-
HEL W LTOIIA3MY SHIOTETHATHHEIX KIETOK, He MOBPEKAS MX. TOT CNIOCOG HOCHT
Ha3Banme “3mnepunoses”.

‘DMMIPaLA JCKOUNTOB — HOPMATBHELI NPOLECE, KOTOPHIii OGBIYHO OCYILECTEIS-
€T Yepe3 BHICOKHIH SHIOTEHIH BeHy BCero opraimama. [1pi BocTaneniy yCHieRHas u
YCKOPEHHAsT IMHTPALIAS! TIPOHCXOIHT Hepe3 CTEHKY KAMIWUIAPOB 1 BEHY OTPAHHHCHHOTO
Y4ACTKa COCYICTOrO PYcia, HETOCPEACTBCHHO KOHTAKTHPYIOLETO C MECTOM TOBDEXKIE-
s Tocrie MONAZAHMHA BO BHECOCYINCTOE MDOCTPAHCTBO B PE3YBTATE (JEPMETATHBHO-
TO PACILETLIeHIS! TEAKOLUITEL TEPSIOT CO CBOEH MOBEPXHOCTH L-CeEKTHHH H HATMHAIOT
LIEIEYCTPEMIEHHO 1 GHICTPO MTPHDOBATE (ABHFATECA) B HANDABIEHHN (IOTOTCHHOIO
AKTOpa /WK PAIpYLICHHBIX KICTOK C TIOMOILISI0 aMeGO0GpaTHbIX IBHKEHHIA.

JlaHHbIii IPOLIECC COOTBETCTBYET MEPRO/i CTATM (arolHTO3a W HOCHT HABAHHE
“xewomakcuc®. Omucan 570 sBneRue w Aan emy Hassanme WM. Meunkos. Kak u
IMMTpALINS, XEMOTAKCHC B IHAUHTENBHOI MEpE ONPEIE/ACTCS HATHIHEM W rpaTHCH-
TOM KOHLCHTPALIH XeM0ammpaKkmanmos — MOEKYI, KOTOPHIE CBAIHBAIOTCS C COOT-
BCTCTBYIOUIMMH PLICTITOPaMH Ha TIOBEPXHOCTH JIEHKOLHTOR, AKTHBHDYIOT X H 0ByC-
JIOBTHEAIOT HANIPABIEHHYIO MATPALUNIO. CHIHA OT AKTHBHPOBAHHEIX PELETTOPOB Yepe3
CHCTEM BTODHYHEIX MECCEHIKEDOB, B TOM WHCTIE HOHOB KATBIIS, CTYAIT NPHIMHOR
TOTHMEPH3ALINM aKTHHA HA TIEPETHEM KOHLE JeHKOLMTA M CKOIVIEHHS MHO3MHOBBIX
(HIAMEHTOB B 3aTHCii yacTH KICTKH, 4TO NOXTATKMBACT JEAKOLMT B HATIpABIEHHH
MCTOMHHKA XEMOATTPAKTAHTOB. KpOMe TOro, TaKyIo e yHKINIO BHITIOTHSET B3aMO-
ZeHCTBHE B, ~MHTETPHHOB C MEXKIETOUHEIM MATDHKCOM.

EC/M BOCTIa/IeHHE SBSCTCH CTEACTBHEM WHAOMLMDOBAHIS TKAHE, TO OCHOBHBIMH
XEMOATTPAKTAHTAMM BHCTYIAIOT KOMIIOHEHTE MHKPOOPTAHH3MOB, NPOIYKTH UX X3~
HEJESTETBHOCTH JIH OTICOHMHBI, TIOKPHIBAIOILME WX TIOBEPXHOCTE, @ TAKXE NIEpetHC-
JICHHBIE BHIILE XeMOKUHbL. DTH LUTOKUHB! NPOIYIHMPYIOTCS MAKPOGAraM, SHIOTEHO-
1UHTaMH, QHOPOBIACTAMH W TYSHBIMM KIETKAMM, TaBHEIM 0GPA30M MpH HX aKTHBALUI
MMKDOGHEIMH TIPOZYKTAMH. PasHble BILIS MUKDOOPIAHIIMOB 1 TIDOAYKTL HX AM3HE-
EATETBHOCTH CTHMYTHPYIOT GHOCHHTE3 OIpEZE/IEHHBIX KOMOHHAIINIi XEMOKHHOB.

MoJeKyASpHBIC CTPYKTYPBI, TIPHCYLIME TONBKO PA3THYHEIM NIATOTCHHEIM MHKPO-
OPraHWIMAM M OTCYTCTBYIOUIE Y HeTOBEKa, TOMYUIH HASBAHHE NAMOZeH-ACCORUUDO-
annble MoaeKyspise odpassi (pathogen-associated molecular patterns, PAMPs).

COOTBETCTBEHHO, Ha TIOBEPXHOCTH JEHKOLHTOB PACTIO/IOKEHE! CTELHATEHEE pe-
LLENTOpEL, KOTOPHIE pearMpyioT Ha HamiuMe onpexenenibx PAMPS y MuKpoopranus-
MOB 1 BKIIOYAIOT MEXAHWIMBI BPOXICHHOTO MMMYHMTETA NDOTHB 3THX MaTOTCHHBIX
MHKDOODTAHIIMOB, B NIEPBYIO OYEPEs — MPHOMIKEHHE MHKPO- H MAKDOGArOB K 00b-
exTay cparountosa. Takue MeMGPAHHEIE IWIH LHTOIUIA3MATHYECKHE PELETOPH! HMEIoT
HaIBAHME peuenmops: pacnasHasanus o6pazos (patern recognition receptors, PRRS).

Ceituac w3pecTHbl OKOTO 20 EHKOUNTADHBIX MEMOPAHHHIX TTHKONPOTEHHOBBIX
PRRs, cxomsix c toll-cemeiicTBom Gekos aposodmst (ioll-like receptors, TLRS), ko-
TOHIE Y MJICKOTHTAIOLIHX BHIGOPOUHO CBA3HIBAIOTCS H AKTHBHPYIOTCA ONpEIETEHHEL-
s RAMPS Gakrepiii, Bupycami, rpubami, mpocTeliunmu. Tax, JITIC rpamorpi-
uATebHBIX GakTepHi aKTHBHPYIOT TLR,, THTIONpOTEHIH TPAMIIOIOXHTE THHEIX GaKTe -
puii spasiotes aranzamm s TLR,, TLR,, TLR, omso- 1 asyuenoueunas PHK
Bupycos casasiBaiorcs ¢ TLR,, TLR,, TLR,, TLR,, rpu6st — ¢ TLR,. Pacnosnasanne
HEHTPODHTBHEIMH H MOHOLMTADHO-MaK poGaransHen TLR MH(eKUHOHHBIX dakTo-
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POB NPHBOIMT K AKTMBALIH TPAHCKDHMIIHOHHOTO chakTopa NF-KB, KoTophtii Benen-
CTBUE AKTMBALH COOTBETCTBYIOUIMX T€HOB CTHMYTHMPYET MPOAYKIMIO MPOBOCTATH~
TenbHuX wHTOKUHOB (PHO-a, WJI-1, UJI-6, WJI-8, U112, WJI-18, o-U®, B-UD);
B JaTbHeHllleM OHM BIHAIOT Ha SHIOTEHiH, HMGPOGIACTH 1 APYTHE KICTKH, B TOM
unene neiKoUMTE. AKTHBauus TLRS, PacTIOTOXEHHBIX Ha MeMGpaHe JCHIDHTHBIX
KIETOK, BKITIONACT NPHOGDETEHHEL HMMYHHTET.

G-npomeunaccouuuposanHsie peuenmops TEKOUMTOB MOTYT aKTHBHDOBAThCA N-ghop-
MLIMEMUONUHON — BMWHOKYCTIOTO, KOTODas! HMEETCs! B GeTKax GakTepHii H OTCyTCTBY-
€Ty uenosexa.

Je/iKOLHTAPHSIE peuenmopel K OnCOHUHAN, T. €. GETKaM, TOKPHIBAIOLIM MHKDOOD-
TAHM3MB 1% OG/IETYEHNS MX (DarOMTO3a, IKCMIPECCHPYIOTCA MDH HATHYUH OMpEle-
IEHHBIX ONICONMHOB. TaK, wiMyH02100yauns G DACTIOSHAIOTCS! M CBA3HIBAIOTCS FCy-pe-
uenTopamu darounTos. Kpome Toro, JeiiKonenTutasa (arolmToB BHCBOGOXIACT H3
4-TI0GYMHOB TeTPANENTHA maghmcut, KOTOpHt OGMATAET BHIPAKEHHEIM XEMOTAKCH-
eCKHM H ONCOHWMDYIOIIMM ZEHCTBHEM, AKTMBMPYET JIEHKOLIUTE M YCKOPAET dharo-
1uT03. Ppazwenm Kovnaemenma C3b TOCTE HUKCALMM Ha MMKDOODIAHH3MAX FKCTIpEC-
CHpYeT Ha harolMTax pelenTop KoMmieMenTa 1-ro Tuna (CRI). B riuxomumunax u
DIHKONPOTEHHAX KIETOK GAKTEDHii, B OTIIHE OT XHBOTHBIX M HETOBEK, MHOTO TAKHX
YITIEBONOB, KAK MaHHO3G M ¢yK03a. MaHHO30CBASHIBAIONIMI JCKTHH TLIA3MBl KDOBH
CrI0COGEH PACTIO3HABATH GaKTEDHH N0 GOTBILIOMY CONEPXAHMIO B YI/IEBOHOM KOMIIO-
HEHTE HX KIETOYHOI CTEHKH MAHHOB! WK (YKO3bI, DMKCHPOBATHCS HA HEil, AKTHEM-
DOBATH KOMILICMEHT KIACCHYECKMM MYTeM M BHINOTHATS YHKINIO OTCOHMHA 1%
MaKDOGArabHOro MaHHO3HOTO penentopa. CPIT, CBA3bIBAIOUIMIiCA ¢ ochaTHIILIYO-
THHOM KIIETOUHOI CTEHKH HEKOTOPBIX MHKDOGOB, TAKKE MOKET KTHBHPOBATh HX aTa-
Ky (arOLHTAMM H KOMILIEMEHTOM.

OCTaTbHEIE XeMOATIPAKTAHTH ABTAIOTCA MPOIYKTAMH MOBPEXIEHUS COGCTBEHHBIX
TKaHeli KaK GHOTOTHYECKWMH, TAK W (H3MKO-XiMuuecKiMH daktopami. [Ipn mo-
BPEXICHUM WIH PAYIPAXCHUH TaGPOLIHTOB, MakpOharos, IHIOTETHOUMIOB, THMpO-
IINTOB 1 APYIUX KIETOK 0GPa3yIOTcs GO aKTHBHPYIOTCS H BHUIETAIOTCA MPOCTATaH-
MBI, NIeiKOTpHEHBI (0cobeHo B,), TpoMBoKcaH A, hparMeHThI KoMILIeMeHTa (oco-
Geno CSa), DAT, dXD, HSP, Hexotophie dakTophi pocta, wHToKHHE (PHO-a,
HJl-1, y-UD), xemokunn (HAB-2, MXB-1, MBB-la, MBB-1p, WJI-8) u 1p.

'Ha neiiKoUHTaX 110X BTHSHHEM XeMOATTDAKTAHTOB IKCIDECCHPYIOTC KOMILIEMEHTAp-
Hbie JUTA KAXIOTO W3 HIX PelienTopst. [Ip NIOBPEXICHHM KIETOK B MEXKIETOYHOE PO~
crpatictso nonanaior IHK 1 AT® H MPOIYKTH #X PACIIIEIUICHHS, KOTOphIe RTISIOT HA
Mypunossie peuenmopsi NIENKOLMTOB. PaspyleHe MEXKIETONHOTO MATPHKCA NMPHBOIHT K
0Gpa3oBaHHI0 TPOMGHHA H TIPOIYKTOB ZIErPANAIINH KQIATEHa, (UGDHHA, GHOPOHEKTIHA
W T. 1. OHH MOTYT aKTHBHPOBATh Ha CHKOLIUTAX KaK “Mycopibie” peuenmope, Tax w TLRs.

Ecin 3a1a%a HEHTPOGIIOB KaK OIHOTO W3 OCHOBHBIX (paKTODOB TYMOPATBHOTO MM~
MYHITETa COCTOMT B OGE3BDEXHBAHMH NIATO/IOTHYECKOTO MH(EKLHOHHOTO (akTopa, B
TIEPBYI0 0Yepellh IPAMOTPHUATE L HEIX GAKTEDHiL, TO HEYIMBHTEBHO, 4TO X XEMOTAKCHC
AKTMBHDYETCS FHIOTOKCHHAMH GakTepuit (JITIC), N-DOPMILTMETHOHIHOM, MMMYHHBIMH
kommwiekcami, UJ1-8 win HAB-1, HAB-2, TpomGounTapibim (axtopom-4 (T-4; platelet
factor-4, PF-4), dparMenTamy KoMrUieMenTa, neiikotpuesom B,, T1TE,, ructamutom,
KATTKPEHHOM, TIPOIYKTAMH PACTIAZIA KQIATeHa 1 pUODHHA, HOHAMM BOIOpOIa. -

Poth MaKpODaroB JAKTIOYAETCS IIABHEIM OGPAIOM B OOCIBPEAMBAHNH KIETOK, B
KOTODHIX NAPA3MTHPYIOT BHDYCH, HEKOTODHIC GAKTEPHH 1 TPHGHI, & TAKKE B OYHIICHIH
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04ara BOCTATEHHS O MOTHOWNX KIETOK, B TOM WHCTE HEATPOGIIOB, 1 0BpA3OBAHMH
OTHBOBOCTIATHTE TBHBIX MEIMATOPOB, PA3pyIIAIONIAX (apHICYTbhaTasa, THCTAMMHA-
33, KHHMHA3A W T. 1.) T HEATPATH3YIOUIX (TENAPHH, XOHAPOHTHHCY BT, HHIHOHTO-
DBl MpOTENHA3, AHTH(QOCKHOTHIAIL, BHTHOKCHIAHTS, TIOTHAMMHEL, MIOKCHHSI, WJI-10,
THCTAMMH NTOCpEnCTBOM H,-DENENTOPOE) MENATOPE! BOCTIAEHHA. XEMOTAKCHC MOHO-
11HTOB 1t T-HMOLMTOB KAK OCHOBHBIX S(bEKTOPOB KIETOYHOTO HMMYHHTET H PeTy-
NATOpOB 3ABEPUIAIOIIEH CTAIMH BOCTATCHNS aKTHBHpyeTcH BHPyCHbiMi PHK, 9K30-
TOKCHHAMM IPAMIIOTOKHTEBHEX GAKTEDH, MONYKTAMH PACTaza_ HEATOGIUIOB,
o~ 1 MoHoXemoKiHamu: MXB-1, MXB-2, MXB-3, MBB-la, MBB-1p, peryns-
TOPOM aKTHBALIMMN, SKCTIPECCHH W CEKDELUH HOpMATbibix T-knetok (regulated on
activation normal T-cell expressed and secreted, RANTES), Ho 610kmpyercst H-.

®arouutos

B ouare BOCTIA/ICHHS! TSKOLITH BBINOMHSIOT PAVTHYHbIE DYHKUMH M [IABHAsS M3 HHX —
TOTTOLEHHe  NIEpeBaPHBANHE HYKEONHHIX YaCTHYEK (barowunros). U1 onoKIETOd-
HEIX OPFAHWIMOB (DaroLHTO3 ABTACTCS CTIOCOGOM MHTAHNS, A Y BHICIIVX OPFAHWIMOB
3Ta (YHKLIMS COXHILIACh TOTBKO B HEKOTOPHIX KIICTKAX  TIPHOGPETA JAILMTHBI/ Xa-
paxtep. Bee darounmipylomie kieTki WM. MeYHNKOB pasiemun Ha MAKpO- 1 Mak-
podpary (maxpodarounTs). epsic (NOTHMOPGHOANEPHHIE TEHKOLNTH) harouHTHPY-
10T MHKDOOPFaHIIMI, BTODHE (MOHOIMTHI, TKAHEBHE MAKpodhari, HCTHOLMTE) No-
IOWAIOT W KPYMHBIE YACTHYKM, B TOM WHCTE MHQHIMPOBAHHBIE M NOBDEAIEHHHIE
KIIETKH M X (parMenTs.

PaxTiuaior YeTsipe cTaTMK (arouHTO3: MPHOTHAEHHE (XeMOTAKCHC), TIpWIHIA-
HUe, MOTIOMERHe, MepepapyBatiHe. [epBast CTans — xemomaxeu (HATABTEHHOE 1BH-
KeHHe JeAKOLMTOB) — GbUTA PACCMOTDEHA BHILE.

Bropast cranus — npusunanue (adeesus) — OGHSCHSETCSH CMIOCOGHOCTEIO IEHKOLH-
TADHBIX PELIENTOPOB 1 HHTCTPHHOB, KOTODHE MPHHAMAIOT YHACTHE B XEMOTAKCHCE K
GhUIN OMHCAHB! BB, PACTIOIHABATH TOBEPXHOCTHHIC JHTAHAB MHKDOODIAHIIMOB,
MHQHIMPOBAHHEIX W TOBPEXCHHBIX COBCTBEHHBIX KIETOK, MOTHOLIMPOBAHHBIX KOM-
TIOHEHTOB TKAHEH M NPOYHO MPHCOETMHSATECS K HIM. ONpEIE/IEHHOE IHACHHE MPH
STOM MMEET NIOBEPXHOCTHEIH AP 1EHKOLMTOB. OTPHUATETBHO 3APTKEHHbIE NIEHKO-
LIHTBI yIlie MPWIHTAKOT K OGBEKTY C MOOKHTEHBIM 3APSIOM.

Tpwmnanye darownTa K 05BeKTy (arOLATO3A AMYCKACT METAGOMIYECKHE HIME-
HeHMS B MKDO- M MaKpoharax, KOTOpHIE HOCST HAJBAHHE “Memaboauseckuil 63puis”.
AKTHBHDYIOTCA TeKCOIOMOOGDOCATHEI WYHT W LIMKOTH3, HakammBaeTcss HAZID-
H*, HeOGXOZMMBI 1% JaTbHEHIIETO 0GpA30BaNH AKTHBHBIX opM KC70poza (ADK)
win AKP, cumTesMpyloTes viiKosanomnasi, Makpodarami seensiorcss MJI-1, UII-6,
®HO-a.

oznomenue oGvexra neliKoUMTaMH — TPCTB CTATHS — MOKET TPOHCXOHTS IBYMS
criocobams. [1pH NIEPEOM YIACTOK LIHTOMLIAIMBI, KOHTAKTHDYIOILIA C OGBEKTOM, BIAIH-
BACTCSH BHYTDB KJIETKH,  BMECTE C Heil — W 00beKT. BTOpOit cr1oco6 — daromy mpika-
caeTest K OGBEKTY CBOMMH UTHHHBIMH TOHKHMM TICEBIOTIOIISIMM, @ 3ATEM BCEM TETOM
NOATATHBAETCS B CTOOHY OGBEKTA 1 00BOTAKHBAET ero. M B nepBo, i B0 BTOpOM c1y-
'ae YyKepOIHAS YACTHYKA OKA3bIBAETCS OKPYKEHHOH LINTONUIA3MATHYECKOH MeMGpaHOit
W BTAHYTO BHYTPb KIETKH. [1DOHCXONHT B3AHMOLE/ICTBHE OTICOHHHOB C OMCOHHOBBI-
M pELlenTopaMH (AroLHTOB, a TAKKe MOTHMEPH3ALS AKTHHOBHIX (hiamenToB. Kak
DE3YIBTAT, 0GpA3yeTes CROCOOPATHBI MEILIOUEK C UyAEPOTHBIM TeTOM ((arocoma).
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ocpomunaza A,
Konnarexasa, snacrasa,
KaTHORHHIE Gk, T3

Puc. 34. BemecTsa, BLLICAREMME AKTHBHLIMN NOTMIYKICAPAMH
 mpouccce Garounosa

Yersepras cranmsi arounTosa — nepesapusanue (ofesepewcusanue u depadagus)
Jlusocoma NpHGITKaETes K Arocome, X MeMOPAHB CTHBAIOTCS, 0GPA3Yst EIMHYIO Ba-
KyOlTb, B KOTOPOH CORCpXaTcA TOTIOIEHHAS YACTHIKA H JTHIOCOMATHHIE (DEPMEHTH!
(qarommsocoma). B (Garomisocomax yCTaHARTHBACTCS ONTHMATbHAs! 113 ACHCTEIA hep-
MexToB peaxus (pH OKkono 5.0) M HAYMHAETCS OGE3BPEMBAHME W MEPEBAPHBAHHE
oGexTa darounTosa.

Ha pic. 34 nokasan Bech “apceHar”, MMEIOUUAICS B PACTIOPSKEHNH aKTHBHOTO
Makpochara, KOTOPBii OH MPHMEHACT Ha PA3HBIX STanax arounTosa. ClEayeT oTMe-
THTB, “ITO OIIHM JIHILTh AKTHBHPOBAHHHIE TH3OCOMATHBIE (DEPMEHTSI HE MOTYT ofecrie-
HTB I0CTATOMHOE KIUIEHOE AeiiCTBHeE. DxbeKTHBHOCTS (ArOINTO3A BOIPACTAET, KOr-
1 B npotiece Bob7ekaiorcst AKP.

JleKONTH 06pasyioT i Apyrie GaKTEPHLIIHBIE BELECTSA, 4 NPH (arowmToE —
aKTHBHpYIOT HX. DT ocomINaZA A,, IACTAIA, KOIATEHA3A, THIOLHM, KATHOHHHIE
GeTKH (xecbeHIMHEL, KATTICHHB), 303HHOMITBHAIE LATOTOKCHHECKHE GETKH H T. IL., KO-
TOpBie HAPYLIAIOT CTPYKTYPY MEMGPAH MHKpOOpraHimos. Obiee AeHCTBHE GaKTepH-
DA BELIECTB MPHBONT K paspyLIeHHIo obbexTa darowTosa. Kpowe Toro, Xishie
PATOWNTEL Bo BpEMST (ATOLINTO3A 1 MOTHOWIHE HEATPOGITBL BEICAIOT B MEXKIETON-
HOE MPOCTPAHCTBO MHCYLIIHE 1M (pepMEHTATHBHBIE  HedepmeHTaTHBHEE BAB, K0TO-
hic IC/CTBYIOT IKCTPALCTIOAAPHO KAK Ha GAKTEPHH, TAK 1 HA COOCTBEHHBIE KIETKH.
Cexpelisi, KOHTPOTHPYEMAsT JEAKOLHTAMH TH3IOCOMATHHBIX (epmerToB i AKP, Bo3-
HUKACT DM HEBOIMOKHOCTH MOTIOTHTb MATONOTHACCKMiE OOBCKT M ARTACTCH HOP-
MATBHOIH peaKumedi axTHBHpOBaHoTO harounta. AKP HHIVIHPYIOT HEKpOGHO3 WK
aNONTO3 KaK (aroLHTHPOBANHEIX, TAK 1 GIHVIEXALIX KIETOK, 2 Makpocbari darow-
THPYIOT MEpTBbIC KICTKH i X OB/IOMKH 1 TICpCBapHBAIOT HX.

Hapyuenne o6wena semects b ovare Bocnazens. HHTCHCHBHOCTS 06MeHa BelliecTs
TIpH BOCTIATEH]TH, 0COGERHO B LIEHTpE 0Yara, YCHIMBAETCS. BHCBOGOIMBIIHECS W3 MO~
BPEXICHHBIX TH30COM (DEPMEHTBI WIPOTHIYIOT YITIEBOIH, GETKH, HYKICHHOBHIE KHC-
JIOTHI, KHPH, HAXOLAILIECS B 04are BoCTATeHHs. [IPOYKTH rIpOMI3A NOXBEpraioTes:
ZefiCTBHIO (JEPMEHTOB TIMKOTH3A, AKTHBHOCTh KOTODHIX TAKKE MOBHIAETCS. D10 B
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ompeeeHHO/ Mepe KacaeTcs  (hepMeHTOB a3poBHOTO OKHCTeHHs. [pu FKcTepuMer-
TaTbHOM M3yuCHUH AEHCTBHS BOCTIATHTELHOTO (aKTOp (KPOTOHOBOTO MACTa) Ha Ko~
Xy BHARICHO, 4TO NOTPEOACHHE KMCTOPOIA NIDH 3TOM BO3pACTacT Ha 30—35 %, Bo-
MOXHO, B OCHOBHOM 3a CHeT 00pasoBaiist AKP, MIOCKOTKY OHO HE YTHETAETCH IHAHH-
navu. OHaKo 3T0 uTHTCA Henoaro — 2—3 4. JJaTbHe/iluAst ATHTEPALIS KIETOK COMpo-
BOKIACTCH TIOBPCAICHHEM MHTOXOKIPHiE — MOPHOTOTHHECKOTO CyOCTpaTa, Ha KOTo-
pom nokamesyiorcst depwenTsi LTK 1 rie mpomcxomnT aspoGHoe oKHCTEHME W
COMpAEHHOE ¢ HifM OKHCTHTENbHOE (ocbopimpoBare. BereacTsie 3Toro okcre-
HiE ellte GOTblIIE HAPYIIAETCS B YCIOBHSX TIONTH HEHIMEHEHHOTO TIMKOTH3A, HTO TIpH-~
BOIWT K MOBHILCHHIO YPOBHS MOTIOUHO/ i TPHKAPGOHOBBIX KHCIOT (a-KETOTIYTapo-
BO, AGT04HOIH, sTapHoi). Tlpn SToM okmcnerHe B wnKie KpeGea e 3apepumactcs.
VIHeTaeTCs 0GPA30BAHME YIIEKHCIOTH, CHIKACTCS IHIXATETbHbIA KOShOHIIMERT.

U151 XapaKTEPHCTHKH METAGOTHIMA B OUAre BOCMATCHMS M3IABHA HCTIOTHIYIOT
TEPMHH “NIOXAD OGMEHa”: OGMEH BELIECT PEIKO YCIICH, “TOpEHHE” NPOHCXONHT He
10 KOHU, a ¢ 0GPA30BAHHEM HEAOOKHC/CHHBIX IPOIYKTOB — NOTHTICTITHIOR, KHPHBIX
KHCIOT, KETOHOBHIX Tell

Takim 06pazoM, BOCTIATEHMe BCETIA HAYMHAETCS C YCHICHMS OGMEHA BEIECTB.
DTHM B IHAUMTETBHOM MEpE OGBSICHSIETCS OXMH 13 KAPIHHATLHEIX IPH3HAKOB MIPOLEC-
c2 — MECTHOE TIOBBILLIEHHE TEMTIEPATYHL. B JaTbHEHLLIEM HHTEHCHBHOCT META0OTH3-
Ma 0CTAGISETCS, a BMECTE C STHM HIMEHSETCE H €10 HanpaBTenHoCTs. Ecrn cHavana,
T. €. B OCTPIii NEPHO BOCATCHIS, PEOBTALAIOT MIPOLECCH PACTIATA, TO B AaTbHEH-
e — mpowtecct chHTe3a. PaspaHNINTE X M0 BPEMEHN MOWTH HeBo3MoXHO. Koraa
NIpeoGATaoT KATAGOMHUECKHE MPOLIECCH, HAGTIONAIOTCS JETIOTHMEH3AINS GENKOBO-
IIHKO3aMHHOLTHKAHOBHX KOMIUIEKCOB, PACTIAX GE/KOB, KMPOB H YTIEBOIOB, OMpele-
ISHOTCS CBOGOHBIE AMHHOKHC/IOTH, NOTHIENTHE, AMHHOCAXAPA, YDOHOBHIE KHCTO-
Thi. HeKOTOpHIE BHOBb 0GDA30BAHHEIE BEMIECTB (KHHMHBI, POCTATTAHIHHE) NDHHH-
MAIOT YHaCTHE B ErYSLMH MPOLLECCA BOCTIATEHHS.

AHaGormiueckHe MpOLiecc! MPOSBISIOTC YXe Ha PAHHMX CTAIMSX BOCTATCHMS,
OIHAKO MPEOGTANAIOT B GOMlee MOIIHAX CTAIMSX, KOTIA BOSHHKAIOT BOCCTAHOBHTEh-
HHIE (ENapaTHBHble) TEHICHIIN. B PE3yTbTaTe AKTHBHPOBAHIS OMpEENEHHAX ep-
MenToB yewmaetcs cumtes JHK n PHK. Bo3pactaeT akTHBHOCTS THCTHOLMTOB 1
HOPOGACTOB. B HIX AKTHBHDYIOTCS NPOLIECCH OKHCTEHHSE H OKHCTHTETBHOTO oc-
OpIIHpOBAHHS, YCHHBAETCS 0OOPA3OBAHHE MAKPOIPIOB.

DHIMKO-XHMHYECKHE HIMEHEHNA B ONare BOCTATEHHS. B pesyTbTare HapymeHus
TKAHEBOTO OKHCIIEHHS! W HAKOTUIEHH B TKAHSIX HEAOOKHC/CHHBIX NPOIYKTOB PaBHBa-
€TCs MeCTHBI MeTAGOTHYECKHi a0, CHAYATA OH KOMIICHCHPYCTCH GydepHbIMM
MEXAHM3MAMH, A 34TEM CTAHOBHTCS. JCKOMIICHCHPOBAHHBIM, BCIEACTBHE 4ero pH JKc-
cyzara crmkaeTcs. KOHUCHTDALMS HOHOB BOXOONA TEM BILLE, HeM MHTEHCHBHee
Bocnanerine. Ilp ocTpom abeuecce pH rHOS MOXET cri3HTBCS 20 5,3. Buecte ¢ Tem
co cHipkenmem pH B BOCTATEHHO/ TKAHM TIOBHILIAETCA OCMOTHYECKOE IABTEHME 32
CHET DOCTA OHKOTHUECKOTO JABTCHNS. DTO ABIACTCH PEYTBTATOM Kak MOBHILICHHS
NIPOHMIAEMOCTH COCYIHCTO/ CTEHKH M BIXOAA ATBOYMHHOB H3 IUIA3MHI KpOBH B TKa-
HH. TAK H YCHIEHHS KATAGOTHHECKIX NPOLECCOB: KPYTHEIE MOTEKYTH PACIIEILISIOTCS!
aKTUBHDOBAHHBIMH B X0 ALIILI03A TH3OCOMATLHEIMH PEPMEHTAMH Ha Golee METKE,
KX KQTHUECTBO,  C/IEJOBATEIbHO, H OHKOTHYECKOE ZABTIEHHE BO3pacTaior. Mamenser-
5 TasoKe ypoBenh nexTponHToB (Na*, K*, Cai*). B MOBDEXICHHBIX KIETKAX MOBBILIA-
€TCs KOHIICHTPALIS HATDHS H KaTbIIIA, 3 B MCKKIETOYHOM KMIKOCTH — YPOBEHb
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HOHOB KaTisl, BHICBOGOXIAOUIXCS 3 NOTHGLINX KIETOK. B IHOMHOM IKCCYIaTE Kot~
UCHTPAINS KA MOXCT ZOCTHIATh 25,6—S1,1 MMOTB/T, TOrIa KaK B HOpMATbHOI
MEXKICTONHOM XHIKOCTH OHa He MPEBHILIACT 5,1 MMOTb/.

TOBILLCHHE OHKOTHYECKOND AGBICHHS YCITHBACT HKCCYAALIHIO  MECTHBIIH OTCK.
ITiM OBBACHACTCS HATHYHE TaKMX NPH3HAKOB BOCTATEHAs, Kak MPHITYXIOCTb i 60Tb;
NOCIE A5 MOSBIACTCS B pe3ybTaTe HAMPSXCHNS TKAHN W ACHCTBHS MEATOPOB BoC-
NaeHi Ha GOTeBbie PeLICTTTOPHI.

‘SKecymauns, Koopas kpome nossimeris OJIT oycrosnena yeemmcrem TIK
B YCTOBUSIX apTEPHATLHOM 1 BEHO3HON TMIIEDEMUH, TIOCTENEHHO MPHBOIMT K CHIDKE-
HIIO B 30HE MOBPEAICHHNS! KOHLECHTPALIMH HOHOB BOIOPOZA H OCMOTHYECKH AKTHBHBIX
BelwecTs, HOpMaTH3aLitk PH i OCMOTIYECKOTO JaRTCHI, MO CIOCOBCTBYET IMHTPa-
LU MOHOLUTOB-MAKPOArOB i TMM(OLITOB, 3aBeplcHiio GaroUNTO3A H OYHILEHIIO
0NAra BOCTIA/ICHSI OT NATOTOMHECKIX AKTOPOB M MOBPEKICHHBIX TKAHE.

ToMbKo MOCIE 00C3BPEXIBAHHS NATONOTHHECKOTO (IOTOICHHOTO (paKTopa, 3aTy-
XaHHsi TIPOLIECCOB ATTEPALINH 1 IKCCYIALIH, OUHILICHAS 04ara BOCTIATEHHS OT 0GOM-
KOB KICTOK M NPOBOCTIATHTETbHBIX MEIMATOPOB BOIMOXHA PeNapalist AeeKTOB Mo-
BPEXICHHBIX TKAHEH.

Nponndepaums v penapaums

PaspywinTe TbHbic MPOLLCCCH MOCTENEHKO MPEKPAILAIOTCS 1 HAYMHAIOTCS BOCCTAHOBH-
Tenibie. TIpexae BCETO T0 PAIMHOKEHHE KICTOK i1 3AMEMIERHE 1eeKTa Txar. [1as-
HBIM YCTIOBHEM /ISl MX OCYLIECTBIEHHS ABISETCS “3aTyXaHHe” BOCTIATHTENBHOTO Mpo-
liecea: 0Be3BPEAMBARHE, ACTPATALINS  YIATCHHE HH(CKUMOHHBIX (BaKTOPOB i HEKPO-
THINPOBAHHBIX TKAHEE; HHTHOMLIAS THAPOTHTHECKUX (DePMEHTOB; 1€3aKTHBALIHST Me-
MATOPOB BOCTIA/ICHIA; PACIIICILICHHe H BHIBEIEHHE TOKCHHCCKIX BELECTS.

OCHOBHbIMI PeryISTOpaMIH 1EpeBONa BOCTATCHNS € PENbCO KATAOOTHIMA Ha MyTh.
JUKHBICHNS CIYKAT “aTbTCPHATHBHO AKTHEHPOBAHHEIC” MAKpO(ari, oBpasyloliees:
153 MOHOLIHTOB-HMMHTDAHTOB.

“Kaceiseckas akTHBaLis ” MaKpoharos ocyIleCTaIseTes MHEKIMOHHbIMI (bak-
TOpaMH 1 LKTOKHHAMM, KoTOphie mpoaywHpyiotcst T-xennepams 1-ro Tma (1-M®,
J1-2, PHO-a) nocre ix axrisaunn ATTK. Taxite Makpocari NpOIyLHpYIOT MpoBoc-
nanenbisie wrokwsst (WI-1, W16, WI-8, ®HO-a, RANTES), NO, npoteomiri-
4ECKHE (bepMEHTBI, ALTCIMBHbIC GEIKI 1 T. 1.

“ANbTepHATHBHAs aKTWBALA” MakpOdArOB MpOHCXOIHT Braronaps MJI-4 u WJI-13,
CHHTCIMpYeMbIM T-XeTepami 2-r0 THITA. DT MAKpOarK MPOLYLHPYIOT NPOTHEOROC
namTensise wokwist (MJ1-4, WI-10, WI-13), HHIHOHTOpS MpOTEHHA, XOHIPOH-
THHCYTBOAT, remapiH, QHOPOHCKTHH, MOTHAMMHb, AHTHOKCHIAKTL, aHTHGOCHOMH-
nashi, $aKTOPI PoCTa.

TipoTiBoBocnamTensioe Aciictsie WJI-10 06YCIORTEHO MHTHGHPYIOLINM RS-
HIUEM 3T0r0 HHTepIeiiKkiHa Ha dyHKLHIO T-xennepos 1-ro ina. WJI-4 w WJI-13 yrie-
Talot npoxyKuiio nposocnanHTesikx WI-1, WJI-6, MJI-8, ®HO-o, ymerbuwaior ak-
THBHOCT T-XeMepoB 1-ro TiNa 3a cieT TopMokeHis AeiicTpist 1-UP, a Taike cil-
XAUOT LHTOTOKCHIHOCTS MAKPOGAroB i T-KILIEPOB.

Cpeltit uneubumopos npomeunas B&XHEHUIYIO POTb MIPACT o,~MaKpOroByHH (a,-M).
TOT GeOK MMEET MIMOKMil CTIEKTp ACHCTBUSI, SBTACTCS OCHOBHBIM MHIHGHTOPOM
KHHHHOBPA3YIOITX ()CPMCHTOR KPOBH H, CICIOBATENIbHO, YCTpaHsCT SxbdeKT Kt~
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HOB: PACUINpEHIAE COCYIOB 1 NIOBHILLICHHE MPOHHIACMOCTH iX CTek. Kpove Toro, ok
JTHETAET GOTILMHCTEO MPOTEHHA3 ICHKOLINTOB, B TOM 4HCIE KOTAICHa3Y  JTACTA3Y,
3ALMNINAA OT PA3PYLICHHS MEMEHTH COCTMHHTENbHO TKatH. Hakowel, a,-M MoxeT
CBAIBIBATECS C MCMOPAHAMH HCHTPOILTEHBIX TPAHYIOLIHTOR if TAKHM 0BDAIOM TOPMO-
3T 11X peakitio Ha C3a u CSa (xeMoTakcHe). KOHTPOMb BoCTaTeHIIs OCYILECTRIAOT
W ApYTHiE HKTHOMTOPL, B TOM SHCTE o, -AHTHXHMOTPHTICHH, KOTOPHIii TOPMOSHT aKTHE-
HocTs Kateniciia G M XMMOTpHNCHHA. AHTHTpOMGHH 111 1 a,-aHTHUOPHHOTHSIH
YTHETAIOT CepHHOBbIC ()CPMCHTHI i ABIAIOTCS OCHOBHbIMH HHIHOMTOPAMH CHCTEM KO-
arymswH, QUOPHHOTIIA H KOMILIEMEHTa.

XonOpoumurcyaebam CTaDWTHIMPYET COCYIMCTYIO CTEHKY, CHIXAET ce MPOHHLIaE-
MOCTB  TOPMO3HT SKCCYIAUIIO.

Tenapus WHIMOHDYCT aKTHBHOCTS KOMIUIEMCHTA, KHMHOB, GHOTCHHBIX aMHHOB,
BMeCTE ¢ (HOPOHEKTHHOM BXOLHT B COCTAB MCXKICTONHOTO MATPHKCA.

Tonuamuns (CTIEPMHH, CTIEDMMINH, KAIABEPHH, MYTDECLIMH) YMEHBILAIOT TIPOHH-
LIGEMOCTS COCYIHCTO CTEHKH  SHAHTENEHO YCKOPAIOT NPOTHOEPAIINIO KIETOK.

KHCII0pOIHbic pAIMKaTbi, BHPaGATAIBACMBIC JEAKOUNTAMH B HAYIe BOCTATHTE b~
HOTO mpolieCca VA 00EIBPEAMBANHS HHOEKIMOHHEIX (DAKTOPOB, PAIPYLIAIOT H COG-
CTBeHHbiC KNCTKH. MOLIHBIM HCTONHHKOM (CPMCHTATHEHBIX i HeCPMCHTATHBHBIX
anmuokcudanmos Takke sBISIOTCS Makpodari. OCHOBHYIO JALLATHYIO POITb TpH JTOM
MIDAIOT MpEXJE BCero ABa (EPMEHTA: TIYTATHOHPEAYKTA3A H TIYTATHOHMCPOKCHARTA.
TepBast NEPeHOCHT BOIOPOX Ka OKWCICHHbI TIYTATHOH, @ BTOPAs — OTOMPACT ITOT
Boz0pox 1 meperockT Ha H,0, WIH cro MPOHIBOHEE, BCICICTBHE Hero o6pasyioTes
HCAKTHBHIC MOTCKYTh. OBCIBPEAMBAHME CYMIEPOKCILIHOTO aHMOHA OBECTICHMBACT
epmenT cynepokcnamemyraza (20,° + 2H* — O, + H,0,). Onpexencrnyio pors
WIDACT KaTa7a3a, OCBOGOXJIAOWIAST KICTKH OT HIOHTKA NIepokciza Botopoxa (2H,0, »
2H,0 + O,). Criteriie YpOBHS Xe/e3a i MEIi C MOMOILbIO WX CRAIBIBAHIS JAKTO-
(eppiHom AcitkowiTos, CPIT, beppHTHHOM, TPRHCHCPPHHOM MIHIMIIHDYCT bOp-
MHPOBAHHE ArPECCHBHOTO MIPOKCHIBHOTO PATMKaa. LlepyTomIasMiti, KOTOpHift 8-
1eTes (epookenasoit, okicaser Fet* 10 Fe', uto Takxe 610kmpyer peaxuiio Peri-
ToHa i obpasosariie "OH-.

B MHAKTHBALIH KICTOK BOCTATCHIIS KPOME MECTHBIX GOTBLIYIO POTb HIPAIOT 06-
e (AKTOPI, B TOM 4HCIE SHIOKPHHHHE. [OPMOH KOPKOBOTO BELIECTB HAZMOYEH-
HIKOB [HIPOKOPTI30H TOPMOSHT CHHTE3 BA30AKTHBHEIX BELLECTS B KICTKAX, BHIIIBACT
THMAOMICHIIO, YMCHBLIGCT KOTHYECTBO Ga30hITbHBIX H S03MHOMITBHBIX TPAHYIOWH-
705 Kpoe TOro, it CTaGIINIMpYET MeMOPAHBI MH30COM 1 TOPMOIHT CHHTES SHKO3a-
HOWIOB G7ATONAPS! CTHMYLINH CHHTE3A B MAKDOAraX anmugbocoaunas, yrHETaomnx
docommazy A,

ToMHMO TOTO 4TO MoCTE OGE3BPEXMBAHIS HHDEKUHOHHOTO (BaKTOpa MpeKpama-
10T BIPAOATHIBATECS OIHH MEAWATOPE! M HAMHAIOT CHHTCIHPOBATHCA IpYTH, Ha Acii-
CTBHE TOrO e MEAWATOPa KIETKA MOKCT JaTh COBCEM MO/ OTBET, MOCKOMEKY Ha ce
TIOBEPXHOCTH BOIHHKAIOT APYTHE PELEMTOPH, A MPEABUIYAINE WAYT BHYTPb (MHTCpHA-
T3aLR). DT, BEPOATHO, CRAIAHO C BTHSHHEM Ha KICTKH-MHILICHH MAKPOQAraTbHsx
LUMTOKMHOB.

Tax, THCTAMMH — THRMMHE (JAKTOp BOCTIATEHNS, OIHAKO €ro SbEKT B KOHLE
BOCTIATIeH i MOXET OTTHHATHCS! OT TOT, KOTOPkili Obun B Hawane. Ecin Ha a(dexrop-
HEIX KIIETKAX B JaHHBIH MOMEHT SKCMpeccHpOBaH! (npexcTaniensi) H -petienTopsi, 1o
SdpibexT ByeT MpoBOCTATHTENbHBM, @ cenin H, — NpoTHBOBocTaTHTE sHbiM. [HCTa-
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MitH, ICHCTBYA Ha H,-peLCTTOpb HCATPOILIBHbIX IPAHYIOLIHTOB, TOPMOIHT HX XeMo-
Takoitc, ArOWHTAPHYIO AKTHBHOCT, BHICBOBOXKICHHC T3OCOMATHBIX THAPOTA.

O CHOXHBIX OTHOLICHMAX MEXAY KICTKaMH BOCTAICHHS CBUACTCTCTBYCT TAKOi
haxT. Ba3so(WILHBIC TPAHYIIOLNTH BO BpEMS ICTPAHYIALMM BUICTAIOT (B2 MCIHATOPA
BOCMATCHI — THCTAMHH I ICHKOTPHCH, & B S03MHOQILIbHBIX IPAHYIOLMTAX COXep-
XATCA 1182 (YCPMHTA, PAIpYLLIAIOULIX STi MCIMATOPb, — THCTAMMHAZa H ApHICYTbba-
Taga. Kpome TOro, B 6a3oiIsHBIX IPaHYIOLIHTAX CCTh CILC OIHO BELIECTBO, KOTOPOE
“NIpHBACKACT” 30IMHOGILTLHbIC PAHYIOLHTSL. DTO (AKTOP IMHIPALILH FOSMHOPIIOB.
B KOHLC KOHLIOB 303HHOQILISHIC [PAHYTOLIITL, SMHTPHPYIOUUIC B J0HY BOCTAICHIS,
Pa3PYIIAIOT MEIMATOPE, BLLICTCHHBIC Ga30MHTBHEIMH TPAHYIOLHTAMH, H TEM CAMBIM
“racaT” BOCIIA/ICHHeE.

K OCHOBHbIM pery/1ATOpan NpOTHAEPaLItH KICTOK OTHOCATS MOTHMENTILAb, HMe-
Joume HaamHe $axmopos pocma. OHM ABTTIOTCA THTAHIAMH, BIAHMOICHCTBYIOUTMH
CO CRCHAINCCKIMI TIOBCPXHOCTHEIMI PCLICITTOPAMIH KICTOK, LHTONIa3MATHYCCKHE
1OMCH KOTOPIX 'allie BCero COACPKHT (epMCHT THPOIMHKIHa3Y. CanzbiBarne GaxTo-
Pa POCTA C COOTBCTCTBYIOLLHM PELICTTOPOM MPHBOINT K CTO AMMCPH3QLIH H KTHEA-
LM MOCPCACTBOM CaMOQOCOPHITHPOBAIIS PELICITTOPHOND THPOIHHA. AKTHBHPOBAH-
HbIii peLienTop oCOPIIMPYET H AKTHBHPYCT KACKal (DepMCHTOB M CTPYKTYPHBIX Bci-
K0B. OCHOBHBIM (DCPMCHTOM THPOIHHKHHAIHOTO KacKaIa ARTseTCA Ras-Genok — Mem6-
panas [T®aga. AKTuauis Ras 00YCIORTHBACT aKTHBALLIO BiHyTPHKICTOUHbIX KIHA,
NepBas 13 KoTopbix Raf-1 — CCHH-TPEOHMHKIHA3A, a AQTIce — THPOSHHOBBIC I TPCO-
HUHOBC KHHA3LI, KOTOPHC GKTHBHPYIOT LMKIHHb, LMKTHH3ABHCHMBIC KHHalsi
(I13K), st1epHBIe TPaHCKPHMLMOHHbIC $AKTOPbI 1 AYTHE PETYIATOPHIC G, HCOB-
XOIMMEIC A1 CTHMYALUMH TPAHCKPHITLUIH TCHOB, B TOM HHCIC MPOTOOHKOICHOB, KOH-
TPOIMPYIONIMX 3aITyCK KICTOWHOTO IMKNA, CHHTE3 PHGOCOM M TPaHCIALMIO GETKOB.
Jlnsi aKTHBAIIH KICTOWHOTO UMKTA MPEXIIC BCETO HCOGXOMMMB OCTKH UMKTHHEL H
LI3K. Kommnexcst axmiposarnsix LI3K it winiios Gochopimpyior Genkit, Koro-
PHIC PEyIMPYIOT ($al0BKIE MEPEXOIL! KICTOMHOrO WiKta. Tak, L1 Mepexola 13 (asst
G, (npecineniicexa) 5 dasy S (crres HK) reobxommt wicmmst D n 3K 2,
113K 4, 3K 5, a 11 nepexona 13 G, M (MnT03) — waicnis B  LI3K 1. Aktiiiocs,
KomL1ekeos LI3K i LMKIHHOB B CBOO OUCPEAb KOHTPOTMPYCTC: GeAKOBBIMH HHIHOH-
Topassn LI3K (p15, pl6, p21, p27 u pS7). Hexoropsic GaxToph pocTa MOTYT mpekpa-
AT CHHTE3 STUX HHTHGHTOPOB.

XoTs paKTOpBI POCTa OBPA3YIOTCS PATHUHBIMH KICTKaMH (THMGOLNTAMH, JHIO-
TCAMOLNTAMH, KePATHHOLMTAMH, HCHCCPUCHHBIMH MHOLIHTAMH, TaGPOLHTaMH, GUEPO-
67acTaMH, TPOMBOLMTAMH 1 T. 1), LIABHbIM HX HCTOYHHKOM ARIAIOTCS “ATHTCPHATHE-
HO aKTHBHpOBaHHbIC” Makpodar. KpoMe Je/IeHMs KICTOK aKTOPbI pOCTa MOTYT BTH-
AT Ha A dEPCHLMALIIO H AKTHBALIMIO KIICTOK, 10X XCMOTAKCHC, CHHTE3 HMH SCMEHTOB
MEXKICTOUHOTO MaTpUKca 1 aHrHorcHe3. (DakTOPs POCTa MOTYT OKAJMIBATS obllice
ICHCTBHC IWTH RINSTL HA ONPEICTCHHYIO PASHOBHHOCTS KICTOK.

K BaxHc/lumm CTHMYATOpaM NPoTHACpaIH 1 PEMAPALMH ¢ WHPOKHM CIIEKT-
POM ZefiCTBIA OTHOCATCA: SMMACPMATbHbITE haxTop pocta (IDP, EGF), daxtop poc-
Ta TpomGounTos (PT, PDGF), dakrop pocta dmbpo6actos (DPD, FGF), paric-
opwnpyioutie GaxTopst pocta (TP-c, TGF- it TOP-B, TGF-f), nicymmononot-
bt akTop pocta | (comaromemun C). CHHTACTCS, UTO COMATOMCIMHBI ONOCPEIYIOT
MHTOTCHHYIO aKTHBHOCTh M aHABOTHUCCKHE 3((CKTH COMATOTPONMHA — TOPMOHA
alcHOMMMORH3a, OCOBCHHO B NCPBHIC B4 ACCATICTNA KH3HH. B CBOIO ONCPEb, Mit-
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TOTEHHOE BWSHHE COMATOMEINHOB Ha XOHAPOLNTEL, OCTEOGNACTE, MHOLIHTEI OTIOCpe-
[IyeTcst BHIPAGOTKOI B TKAHSX NO/THAMHHOB. TeM BPEMEHEM COMATOTPOMHH, HHCYIHH
w anriotexm 11, a Taioke WI-1—=HJI-6 i OHO BeeacTaie MPAMOTO CTHMYTHpYio-
Llero. BAMSHIA Ha MPOTHGCPAUMIO M AHAGOTHIM KIETOK PAVINWHOTO THIA Takxe
MOXHO YCJIOBHO TIPHUMCIHTb K (DAKTOPAM POCTA WIH, TOUHEE, BCTIOMOTATCIBHBIM
aKTOpaM MPOTH(EPALIMH YHHBEPCATHHOTO HasHaueHns. Kpome Toro, BhipaxeHHoe
HeCTIeUHBieCKoe RTHSHHE HA POLICCCH PENapaLITH OKATBIBAIOT TOPMOHBI LHTOBHI-
HO/i Kenle3bl W aHIpOreHbl. Tak, MpH IeHLNTE THPEOMIHBIX FOPMOHOB dEKTE
COMATOTPOMHHA 1 COMATOMEAMHOB JHAHTENBHO YTHETAIOTCA.

K (haKTopaM pocTa C BHPAXEHHO! CTICUNHIHOCTEIO BISHHA MOKHO OTHECTH:
cocymicTsii SRaOTeMMATBRB dakTop pocta (CODP, anrmorerii, VEGF), daxtop
pocta repsos (OPH, NGF), sputponostun (311, EPO), daktop pocTa KepathHow-
708 (PPK, KGF), renapiscasabipaioutii smuaepmanbHbiii aktop pocta (FC-9®P,
HB-EGF) u 1p.

Mror1a peiienTopsi aKTOPOB POCTa BMECTO THPOSHHKHHAIHOTO COLEPAAT CEpHH-
TPeOHMHKMHAIHBI ToMeH, Hanpivep peiienop TOP-B. 10T daktop POcTa # ero
H30()OPMBI TIPHHHMMAIOT YUaCTHE B TIPOLIECCAX IMOPHOICHE3a, MOPGOreHe3a Xpiliei,
KocTeii  nonoBkIX oprarios. Ha mpotsukerin Beero divtoreresa TOP-§ Tpancopmit-
PYET My/IbTHTIOTCHTHBIC H COMATHUCCKHUE (B3POCIBIC) CTBOTOBBIC KICTKH B PA3THUHBIC
KIICTKH-IPELICCTBEHHIKH H OGECTICUMBACT TEM CaMBIM TKaHEBoe MHOrooGpasie. Ipn
Bocnazerin TOP-B CTHMYIHPYET CHHTE3 GTKOB BHEKICTONHOTO MATPHKCA i CTOMa-
HBIX KOCTEi, OKA3BIBACT XEMOTAKCHUECKOE BIHAHHE Ha HEHTPODHITEL, MOHOLITEL, HG-
POGIACTI  MIAIKOMBIILICHbie KIETKH. OCOBEHHOCTbIO 3TOro aKTOpa ABIAETCS TO,
IO OH TOPMOSHT KIICTONHbiff LK 1 YTHeTaeT MpoHGepaLiio i (YHKLHIO Timow-
TOB, SHIOTETHOLINTOB I SMHTENHATHHBIX KICTOK.

JInsi MpenoTBpAIleHHs M3GHITOYHOTO KOIHYECTBA KIETOK CYLIECTBYIOT H Apyrie
baKTOphI, TOpMO3ALIHE WX ZeNeHMe. K. HIM, B HACTHOCTH, OTHOCSTCA TKAECTICLHH-
“eCKie THKOMPOTCHIIB! — Keiii0Hs.. DTH BEILICCTEa CHHTEIHPYIOTCS i ACTIOHHPYIOTCS
B 3pebix KieTKax. KOria MOCIANIX CTaHOBHTCS MAlio, YMEHbIIACTCS!  KOTHUECTRO
KeLI0HOB, a CIIC0BATETbHO, OCTABTACTCS SACKT TOPMOKEHHS — PAIMHOXEHHE KIle-
TOK yeKopseTcs. [L1s 04ara BOCTIATCHIS TOCIe ATSTEPALIH XaPAKTEPHO MA0E KOTH-
YECTBO 3PENBIX KNETOK, @ 3HAYHT, HU3KOE CONEPXAHUE KeiLIOHOB — IEMpeCCOpOB Ae-
esns. Koraa b pesyibTare mpoidepaLiiin KOTHYECTBO KICTOK BOCCTAHABTHBACTCS,
TOBHILIACTCH TAKXe KOHLEHTPALIS KEHIOHOB, A CIEI0BATENBHO, YCHIHBACTCS HX Ma-
PaKpHHHOE TOPMO3SILLee BAMAHIE Ha ICTEHHE KICTOK, CTIOCOGHEIX K NpoTMbepailii.

KpoMe Toro, KICTOUHOE e/CHHE MOXCT YTHCTATHCS BCICACTEHC KOHMAKMHOZ0
mopMOCeHIS, KOTOPOE OCYLICCTRISCTCS TOCPEACTROM NIEpeNaiin CHIHATOB OT KICTOK
W1 BHEK/ICTONHOTO MATPHKC Hepe3 MHTCTPHHOBBIC PIICTITOPI, OMHCAHHBIC BHILLE.
VBelicHite KOTHHECTA KICTOK MPHBOLHT K KOHTAKTY HTErPHHOBBIX PELICTTOPOB C
1X THIAHIGMH, BCTICTBHE HCTO AKTHBHPYIOTCA MEXAHHIMBI TOPMOXCHIA KICTOYHONO
Zenehs.

‘Cpelit ropMOHATBHbIX HHIHGHTOPOB POCTA CIEAYET OTMETHTS ITIOKOKOPTHKOMIHI.
Kpowe TOro, BaxHyiO poib B PEKPALLCHHH AETEHNs KIETOK 1 AatbHefilei X and-
(bepeHLMpoBKe HTpacT yBemricHHe cooTHoweHIn UAM®/ulM®. Hakoren, yrieta-
folllee BAMSTHIE Ha KICTOSHYIO MPOTHGEPALIHIO OKAIbIBAIOT COMATOCTATHHEI BCICICTBHE
3AMCIUICHIST CeXPELIi COMATOTPOMIHHA f COMATOMEIMHOB.
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Kornia BocramuTesibiit $pakTop 0Ge3BpEXEH /N TOKATHIOBAH, MaTbHEHIME
TIpOLIECCH HATIPARTEHbI Ha TO, YTOGH! OYAr BOCMATEHMA, OTPAHHYEHHB OT OCTATHHBIX
TKaHEH, OUHCTHTS, @ JATEM AMEHMTS €10 HOBOH, 310POBOI TKAHbIO, 4TO IOCTHTAETCH
TIOCPEIICTBOM Penapaltii, KOTOpas ABTAETCA KOMGHHALIEHi pereHepati 1 GHGpo-
.

Pecenepayus — 3mo npoAubepaxuR (paIMRONeHIE) MPeDIIECMSEHNUKOS OCMASUUXCR
‘napenumamosnbx KaemoK. B STOM CTy4ae TIDOWCXOIHT 3aMeHa YTPAYEHHBIX KIETOK
KJIETKAM} TOTO e THNA. PereHEpAUMA XapaKTEPHa 1% TKaHEH, KIETKH KOTOHIX 0~
CTOAHHO MPOTH(EPHPYIOT (IMMTETMATLHAS W KDOBETBODHAR) H TKAHC, KOTODHE B
HOPME HMEIOT HU3Kit YPOBEHb PETLTHKALIMH, HO D HEOGXOTHMOCTH MOT BTHAHHEM
COOTBETCTRYIOUIIX (DAKTOPOB POCTA MOTYT HAYaTh KOMIIEHCATODHYIO THIEDMLIA3HIO
(FMQIKOMBIIIEHBIE KIETKH, MaDEHXHMATO3HBIE KTETKH MIEYEHH, TIOYEK H TOTKENYI0u-
HOii Kele3bi). PereHepals OCYIMECTRIAETCA 38 CHET AKTHBALIM B3POCTHIX (COMATH-
ECKHX, YHUTIOTEHTHbIX) CTBOTIOBBIX KIETOK, 0GTAAIOIIHX OTPAHHYEHHOf CTIOCOGHOC-
THO K MdXbepEHLMAIINH, HO BICOKO/ CMOCOGHOCTEIO K MpOTHEpaIMH (HATIDHMED,
TEMOTIOSTHYECKHE CTBOTIOBHIE KIETKH, MIEYEHOUHHIE CTBOTIOBHIE KIETKH M AP.

TIpH noBpeXaeHMH TKatel, KIETKH KOTObIX B MIOCTHATATHIH TIEPHON He IETAT-
Gl I PEICHEPHPYIOT B OYCHE OTPAHINCHHOM KOTHYCCTBE (HEPBHAS H MOMEPCNHO-
HCHEpUEHHAR MIlIeYHast TKaHH), A TAKKE IH ZECTPYKIIH GOTHUIMX MACCHBOB KIETOK
 TIOBPEXIEHHEM Ga3aTbibIX MCMOPaH i BHEKICTONHOTO MATPHKCA JAMCILICHHE Aechek-
Ta MDOMCXOLIHT MyTem (bulponAGIUL — PAIMHONCEHUS MESEHXUMAAbHELX KACMIOK CIIDOMSI
¢ dansneiuei dugepenyuposkoi ux ¢ putpoGaacm, npodyxuueii puGpoliaacmanu Ko~
102€HA u 2AUKOIMUROLIUKANOS, U3 KomOpbLx POPMUPYIOMCR PUGPLAISHbIE CpYKMYPot
U 2PANYARYUORHAR MKAHS, MPAHCPOPMUPYIOIUEC 6 COCOURUMEABHYIO MKTHS.

'BOCCTAHOBTEHHE  HOBOOGPA3OBAHHE COETHHHTEbHOM TKAHH ((HHGpOMNATHS) OCy-
WICCTRIAIOTCA BCAEICTBHE YCHTEHHS MPOTHGEpALIH (HOPOGIACTOB, FHIOTETHOLHTOB,
IAIKOMBILICHHIX KIETOK N0n BusHueM P, OPT, OP®, TOP-a, CODP 1 . 1.
DyGpoMNASHA BOIMOXHA JaXe MPH MOTHOI THOETH TKAHM, B CTydae MOMATAHMA B
TIOBPEXIEHHYIO TKaHb CTPOMATHHBIX (MESEHXHMATHHEIX) CTBOTOBHIX KIETOK KPACHOTO.
KOCTHOTO MO3ra, KOTOpHIE ABTAIOTCH MYTHTHIOTEHTHbIMH. TaKHE KIETKH NIOX BAHAHH-
e TOP-B MOTYT MpeBpaIaTses B HHOPOGTACTEL, ATHTIOUNTEL, XOHIPOUHTEL, OCTEO-
6718CTHi, MHOGAACTS # IHIOTETHOLMTHL.

K ocroBHEM sdbexTopam (pHOpONIA3M OTHOCATCS Pulpoliaacmsi, KOTOpIE ak-
THBHO TIPOTHAEPHPYIOT  CHHTESHDYIOT KOJLIATH, STACTHH, KOLTATEHACCOUHHPOBAH-
Hle GETKH W MPOTEOTTHKAHBI, MPE/ICTABTAIONINE OCHOBY MEXKIETOYHOTO BEUIECTBA
coenMHMTE RO/ TKanH. HUTH KOTTATEHa B MEXKIETONHOM MPOCTPAHCTBE PasMelta-
1OTCH B OMIPEIEIEHHOM TIOPAIKE H BHIMOTHAIOT HE TOTBKO MEXAHHYECKYIO (DACTAXe-
HUE, CXATHE), HO W CTPYKTYPHYIO (ODAZIOK pasMellens HGpOGacToB, SMUTEMMaTb-
HBIX M IPYIMX KICTOK) (yHKLIMIO.

DYHIGMEHTATHHBM NIPOLIECCOM, OGECTIEYHBAIONIIM PENAPAIINIO NIOBPEXACHHHX
TKaHeil, ABTAETCS GHewo2eHe3, KOTOPBili MOXCT GITh Pe3ybTATOM PAJBETRICHIS 1 pas-
DACTAHMA MMEIOIIMXCA COCYIOB WIH 0GPA3OBAHMS HOBKIX COCYIOB H3 CTBOOBBIX Kie-
TOK K0CTHOTO MO3ra. [TOCTIEAHHE MOTYHITH HASBAHHE “IHIOTETMATLHEIE KIETKH-TIpeIl-
wectsernukw” (KI). Mponudepauns 1 Murpaims sxzoteountos i KT  mc-
epenumamns SKIT B SHIOTETHOUMTH CTHMYTHYIOTCS CIDP (arrvoremuHoM). B
CBOIO OYeperh Tparckpumis COMP 1 FKCTIPECCHS €70 PENETTOPOB CTHMYTHPYETCH
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HEKOTODHIMM LMTOKHHAMH  TaKMMH (aKTOpamu pocta, kak T®P-p, TOP-a, ®PT, a
TaKKe TpaHCKpHMLHOHHBM (akTopoM HIF, KOTOphiii aKTHBHPYETCS NMPH pasBHTHI
runokcuu. [ocienHee OGLACHAET TOT AKT, 4TO IBMKeHHE (TAKCHC) SHIOTETHOLHTOB
1 SKI ocylIlecTRIAETCA O TAIMEHTY KHCTI0POaa (B CTOPOHY, T €ro MeHbuue). [u-
MOKCHS TAKXKe CTHMYTHDYET IKCTIDECCHIO ,-HHTETPUHOB Ha MOBEPXHOCTH SHIOTETHO-
LLMTOB, YTO CTIOCOGCTBYET B3AMMOICHCTBHIO IHIOTEHOLMTOB MM 0GDA3OBAHMH Ka-
MWUAPHBIX WHTHHAPOB.

HOBOOGPa30BaHHEIE COCYIHI OWeHb IOMKHME M MYAKIAIOTCA B CTaGuwmsaumy. s
TOT0 MOGWIH3YIOTCA MEPHUMTH, TTAIKOMBILIEYHHIE KIETKH W GEJKH BHEK/IETOYHOTO
MaTpukca. BOBTEueHMe MEPHUUTOB CTHMYIHPYETCS AHTHOTIOSTHHAMM, TIATKOMBIILEY-
HBIX K1eToK — MPT, 2 MOBHILIICHHE CHHTE3a GETKOB COETMHNTENBHOI TKaHH — TAP-p.
Kpome ¢MGPOGIACTOB GeTki BHEK/IETOMHOTO MATPHKCA MOTYT MDONYUMPOBATHCS TIall-
KOMBIILIEYHBIMH KICTKaMH, MAKPOGAIaMH, a HEKOTOPHIE — K SHIOTETHOLHTaMH. B c1y-
4ae NIOBPEXIEHMS GA3ATHHOM MEMOPAHBI MEUH COCYIIOB 21a0KOMMIEUHSIE KAEMKU TIOX
smsrmem OPT 1 GPO TepsioT MHOIHHOBBIE QHOPILIB, NPOTHGbEPHPYIOT, MATPHPYIOT
1 npy yuactin TOP-B, Kax i GHOPOGIACTE, BHPAGATHIBAIOT KOMIATCH, JTACTHH  ITH-
KO3aMUHOTTMKaHEL. KOTZla BACKY/APH3ALIA IOCTHIZET MAKCHMATBHOTO YPOBHS, Jab-
Helluiee 0GPA3OBAHME COCYIOB TIPEKPALLIACTCA NOX KOHTPOTIEM OGLLMX M MECTHBIX ak-
TODOB, KOTOpHIE MOTYT KAK CTHMYHDOBATS, TaK H TOPMOSHTb IPOTHAEPALIHIO.

Mrpauus, nponHpepaLKs, NOTAPHOCT, 1 YHKIMOHATBHAS AKTHBHOCTb KIETOK
OGYCTIOBTEHE! HX B3AMMOIIE/CTEHEM C KOMTOHEHTAMH MEXKIETOYHOTO BelltecTsa. OG-
Pa3oBaHMe CTPYKTYPHPOBAHHBIX, (DYHKUMOHAILHO AKTHBHBIX TKAHEH BO3MOXHO JIHIIIb
Gnaronaps pacrio3HABAHMIO AKOPHBIX MOTEKY KOJIATEHOBBIX H SMACTHYHBIX BOTOKOH
H DIMKO3AMHHOTHKAHOB GA3aTbHbIX MEMODAH MOBEPXHOCTHBIMH CTDYKTYDAMH KIle-
ToK. CBA3b MHTETDHHOBBIX PELIETTOPOB KIETOK C BHEK/IETOUHEIM MATPHKCOM OCYIIIECT-
BISIOT KIEHKHE KOJIAreHACCOUMMPOBAHHEIE TTHKOMPOTEMIb! (DHOPOHEKTHEH, NaMh-
HUH, TPOMGOCTIOHMH) H MPOTEOTTHKAHBI (CHHIEKaH). MHTETPHHOBHIE PELEMTOpE, 110~
CPENCTBOM GTKOB TATHHA 1 BMHKYIHHS, B3aMMOIC/CTBYIOIIMX C BHYTPUKICTOYHBIM
LIMTOCKE/IETOM, CBA3IBAIOT BOTIOKHA MEXK/ETOUHOTO BEULECTBA C KTHHOBBIMH MUKDO~
bMraMeHTaMK KIETOK. Bce 3T0 0GeCTIENHBACT BOCCTAHOBIEHHE LIEOCTHOCTH, CTPYKTY-
DHPOBAHHOCTH W CTAGMTLHOCTH TKaHeil Moce MOBpeXIeHMs. ECTH UeT0CTHOCT, Ga-
SATHHEIX MEMGDaH, OCHOBHBIM AITESHBHEIM GETKOM KOTODHIX ABTACTCA TAMMHMH, HE
'BOCCTAHOB/IEHA WM HAPYLICHO B3aHMOEHCTBHE IIMTOCKE/IETa KJIETOK M BHEK/ICTOYHO-
TO MaTPUKCA, BOSHMKACT HADYIICHME CTPYKTYDEI H (hYHKIUMM OPraHa ¢ 0GpasoBaHHeM
OCTPOBKOB NApeHXHMATOSHBIX KIETOK MEXAY MIGHITOUHBIMH CKOTUICHHAMH COCIMHH~
TebHO/ TKaHH (B KAYECTEE MPUMEA — LMPPO3 MEeHH).

KNACCUOUKALMSA

BHPAXEHHOCTS NPOARTCHHH BOCTATEHNS JABHCHT He TOTBKO OT IPHYHMAHOTO (akro-
DA, HO 1 OT peaxmusnocmu opeanuswa. ECTH DEAKIMS OpraiH3Ma Ha (IOTOTCHHBI
GaKTOp He BHIXOINT 33 MpEXENHl HAGTIOIAEMOi YAILE BCEr0, TAKOE BOCTIACHHE HAJbl-
Baetcs Hopmepeuseckun (Peccne). T pasBHTHM THIb C1a6O BHPAKCHHOM JATAK-
HOi PEAKINH C NPe0G/ANAHHEM ATBTEPALIMH BOCTIATEHNE HASHIBACTCH 2UNEPRUIECKUN.
OHO HAGTIONAETCS, HATIPHMED, BO BPEMS TONOXAHIS. TeM HE MeHee B HEKOTOPBIX CIy-
4asix TedeHHe BOCTATEHM HACTOTEKO MHTEHCHBHOE, 4TO BOSHHKACT HECOOTBETCTBHE
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MEAJIy CHJIOf PAYIDAXHTEIIS 1 PEAKIIMEHi — OTBETOM (MECTHBIM  OGILHM) OPraHW3MA.
Taxoe BoCaeHHe TIONYHIIO Ha3BAHE cunepepeuseckozo. Ero 0COGEHHOCTS JaKITI0ua-
€TCA B TOM, 4TO B OCHOBHOM OHO PA3BHBAETCS Ha MMMYHHOI (A1TEPTHUECKOli) OCHOBE
(AM. Crpyxos).

B 3asucumocmu om Xapaxmepa JoMUHUPYIOMeZ0 MecmHO20 npoKecca (abTepaLiis,
3KCCYAALAS WM NPOHGEPAIIS) PASTHYAIOT TPH BHIA BOCTATCHHS.

Tlpn_assmepamuenom 6ocnasenuu NEOGTATAIOT TIOBPCKIEHME, AHCTPODHS,
Hekpo3. Kak NpaBitio, OHO HAGTIONACTCS B NADEHXHMATOSHBIX OPraHAX MM HHGEKIIH-
OHHBIX GOJEHSTX, COMPOBOKIAOUINXCA BHPAXCHHOA MHTOKCHKAUMeli (Ka3eo3Hbiii
PACTIAT HAZIIOMEHHKOB WIH JIETKHX Y GOTBHBIX TyGepKyIE0M).

xccydamuanoe eocna.tenue IPOSBISETCS JHATHTELHEIM HAYIIEHHEM KDOBO-
OGpalleHIIs ¢ PHIHAKAMH IKCCYIALIHH H SMHTpALH AeitKowmTos. [To XapakTepy skc-
CYIaTa pasTHuaIOT cepo3Hoe, HOTHOE, 2eMOpPAZMECKoe, BUOPUNOIHOE, CHEWLaNHOE 60Cna-
sene. ECTH BOCTIaeHHE OXBATHIBACT CIMSHCTYIO OGOTONKY (HATIDHMED, AXATEBHEX
TyTeii 1M THIEBAPHTE EHOTO KAHAA), 3 KCCYIAT COLEPXHT MHOTO CINIH, 3TO CEH-
JCTELCTBYET O KamapaisHom 60CHAIEHUL.

Ilpo.sugepamusnoe, win npodyKmusHoe, 60CnaAeHuE OTPEICIAETCSH NPEHMY-
LLECTBCHHBIM PAIMHOKEHHEM KJIETOK TEMATOTCHHOTO H THCTHOTEHHOTO TPOHCXOKJE-
His. B ouare BOCaeHNs 06pa3yloTcs KIIETOUHBIE MHOWIBTPATEL, KOTOPHIE B 3ABHCH-
MOCTH OT XapaKTEpa KIIETOK TIOAPA3AE/AIOT Ha KPYTIOKIIETOUHbe (THMAQOLLHTEL, THCTHO-
WMTH), TIA3MOKIETOUHIE, 303MHODITBHO-KIETONHBIE,  IMHTETHONIHO-KETONHBIE,
MakpoarazsHsie. B mpoliecce BOCTATEHHS KICTKH ¢ JAKOHYEHHBIM LIHKIOM PA3BHTHS
(3peBie) THOHYT, @ ME3CHXHMATBHBIE KIETKH TIOXBEpraloTcs TpaHCQOpMALIIM 1 AHG-
(pepeHIIMpOBKe, BCTEACTEHE Hero OOpA3YETCS HOBAS COETMHMTENbHAS TKaHb. Opran
WIH €70 YACT NPOHN3HIBAETCS COCTMHMTENLHOTKARHBIMI TSKaMM. B MIOIIHNX CTazusx
BOCTI@ICHHNS! 3T0 MOXET NPHBECTH K LUMPPO3Y.

o xapaxmepy mewenus BocmaneHie NOIPASIESIOT HA OCTPOE M XPOHHYECKOE.
Ocmpoe socna.tenue 3aBePIAETCS TIOCIE YCTpaHEHNS MPHYMHHOTO dakTOpa. OTHAKO
€CTH GHOTOTHHECKMii BOIOYINTES CONEPXNTCH B TKAHSX THGO (iororerHBii daxTop
He TIOZBEpraeTcs METAGOHYECKHM NPEOOPA3OBAHMSM (HATPHMED, KPHCTAITH KpeM-
HHSt IDH CHITMKO3€, KPHCTA/LTS! YDATOB NIpH TOZATe, HHOOAHHIE TeNa M AP.), TO BOC-
naeHue mpHOGpeTAET XpoHMecKkoe Teuerie. JUI JAHHOTO BHIA BOCTATEHHS XapaK-
TEDHB! TIPH3HAKH ATHTEPAINH 1 IKCCYIALIN, 3 TAKKE PA3BEPHYTON MPOTHDEpALIH.
MMeHHO TaKoe couETaHME ATBTEPATHBHO-3KCCYIATHBHBIX H TIPOTH(EPATHBHEIX TIPOSIB-
IeHMt NPENMYILIECTBEHHO MOHOHYIJIEAPHOH MHAWIBTPALIM THMOLHTAMM 1 MaKpO-
baram MOBPEX IEHHEIX TKaHeli ONPELEIAET XapAKTED XPOUHECKO20 60CRAAEHUA

SOPMUPOBAHUE OBLLEA TEOPUMU PA3BUTUS BOCNANEHUS

Tepsyio Teopuio Bocnanermst chopmymuposan 0. Korreiim (1887). On cunran, 1to
BCe KJIMHMHECKHE MHIHAKH BOCTI/ICHIS OBBACHAIOTCS HAPYLIEHHEM MHKPOLHPKYISi-
1. Paciumperte apTepHo M yCHIIEHHBI NPHTOK PTEPHATLHOM KPOBH B OYAr BOC-
naeHHs 0BYCTIOBTHBAIOT Kap W TIOKPACHEHHE, TIOBBILIEHHE TPOHMLAEMOCTH KAWL~
DOB — NPHIYUIOCT, OGPA3OBAHHE MH(IIBTPATA — CIABIEHHE HEPEOB M GO, a B
coueTanmn — Hapywenne dyskumn. Cocyducmas meopus eocnarenus I0. Konceina
61arozaps cBoeit JOXOXUHBOCTH 1 TPOCTOTE TIPHOOPEIA SHAYHTENBHOE PACTIPOCTpaE-
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Hue. CoBpEMEHHHIE JMEKTPOHHO- W GHOMHKDOCKOMHYECKHE HCCIEIOBAHMS AAIOT HO-
BHE MOATBEPACHIS OCHOBHBIX TIOTOXCHMI| TOj TEOPHH.

Bropas meopus 6ocnaenus, Guoavewseckas, MpHHALTEXHT V.M. Meunnkosy
(1892). JI151 TPAKTOBKH BOCTIANEHHST OH HCTIOMBI0BA LIMPOKHI GHOJIOTHHECKH NOX-
XOI: BOCTIATIEHHE PACCMATPHBAETCA KaK PEaKLIHsE NPHCTIOCOGTEHHS 1 SALIATHI OT Bpel-
HBIX (pakTopoB. BObLIOE JHaUCHHE B MexaHHaMe GopsOs ¢ “arpeccopom” M.U. Meu-
HUKOB MpH1aBan aromHTO3y. Bee MPEIIECTBEHHIKH YHCHOTO PACCMATPHBATH BOCTIA-
esme Kak mecTHbiii npottecc. M. M. Me4HUKOB MpEAICTABIS BOCTIAEHHE KAK NIpOLIEC,
KOTOpHIii Pa3BHBAETCS B OPIAHHIME HA BCEX €0 YPOBHSAX: KIETOuHOM (cbarowntos),
CHCTEMHOM (HMMYHHAsI CHCTEMa), LIE/TOCTHOM (JBOIOLIA BOCTIATEHNS ¢ IBOTIOLHER
OpraiaMoB).

Crieayiomas 0GoGIANLAS TEOPHST BOCTATCHNS BOHHKIA B CBSIIN C TYGOKMMH
QUINKO-XHMIHECKHMH W TATOXHMHYECKHMH HCCICIOBAHHAMH JIaHHOTO MpOLECca.
JIoKa3aB, 4TO NpH BOCTIA/EHHH HAGMIONAIOTCS TKAHEBOI AIVIO3 H MOBBILICHHE OHKO-
Teckoro aasnenmus, Llaze (1923) MPEIIOKIN Quauko-Xumuseckyio meopuro 6ocnaze-
Hus. IMGHHO C STHX TIOSHLUH OH OGBSCHSL HIBECTHYIO MECTHYIO KNHHHYECKYIO MeH-
Taly CHMITTOMOB BOCTIATIEHHI, OMDEAE/IEHHBIX CILIE BPAYaMH IPEBHOCTH.

B. Menkith (1948), HCTIOT308aB B COOCTBCHHBIX OMIBITAX TepeAOBbIC AU CBOETO
BPEMEHH METOBI GHO/IOTHHECKOM XHMHH 1 TEXHHKH NIDETIAPHPOBAHNA, BHUIEMILT Crie-
NQHECKHE U1 PA3BHTHA BOCTATEHMST BEIICCTBA: JIEHKOTAKCHH, KCCYIMH, THDEK-
CHtH, HeXpOsHH, (bakTOp MelikoLITo3 1 1p. He Bee i3 Toro, uro npeaycmarphsan B. Men-
KiH, TIOTBEPIIIOCh, OIHAKO OH AIOXIUT OCHOBBI GUOXUMUMECKO MEOpUU GOCNaNEHUS.

B HacToslliee BpeMSt NATOTCHE3 BOCTACHIS PACCMATPHBACTCS SHAHTENbHO LUHPE.
CyIlIECTBYIOT NONBITKH 0GOGIINTS HAKOMIEHHBIE JAHHHIE 110 STOMY BONpOCY H IOCTPO-
WTb COBPEMEHHYIO TEODHIO BOCTATCHNS, MCTOMB3YS HCCICIOBAHMS MOTCKYIAPHOR
GHOJIOTHI H MEMUMHBL.

3HAYEHUE BOCMAJIEHUS A N5l OPTAHU3MA

TMpottece Bocmaneris, KaK 1 11060/ NATONOMHHECKHIA POLECC, 0 CBOEH CYTH ABIAET-
A pOTHEOpENHBHIM. OH OGHEINHSET H MOGIHIALIIO JALITHBIX CIUI OPTAHHIMA, H
noBpexaeHHsT (T0NIOMKY). BOIHHKHYS B (HIOTeHE3E Kak AMCHNE NPHCTIOCOBHTENBHOE,
BOCTIAIEHHE COXPAHILIO 3TO CBOJICTBO M Y BHICLIX XHBOTHBIX. OpraHH3M JALIIAETC
O BTMSIHIST yKEDOHBIX H BPEIHBIX U1 HETO (DAKTODOB OTIPAHHHEHHEM O4ara BOCTa~
eHms. DTO NPEIOTBPAILAET PACTIPOCTPAHEHHE M TEHEPATH3AIO BOCTATHTEBHOO
nponecca, cocpe0TouNBas GOPEOY ¢ BPEIHBIM (PAKTOPOM B OIHOM MeCTE. Ouar Bocria-
JICHIS He TOTBKO DHKCHPYET BCe, 4TO COIEPXHTCA B HEM, HO M NOTIOLIAET TOKCHUEC-
Kie BELLECTBa, LIMPKY/THPYIOIIHE B KPOBH, BCIEACTEHE OOPA3OBAHHS! BOKDYT OYAra CBOE-
0GpasHOro Gaphepa ¢ OIHOCTOpOHHEi POHHLAEMOCTEIO. Biauane ok (opmmpyeTcs B
PE3YIBTATE 3AKYMOPKH OTBOLAILIX THMGATHYECKIX 1 KPOBEHOCHBIX COCYIOB H 32 CHET
GIOKAZH BHECOCYNCTONO TKAHEBOTO TPAHCTIOPTA, A B JATBHEHILIEM — BCIEACTEHE Pal-
MHOXEHHNS! COEMHHTEbHOTKAHHBIX KIETOK 1 (hOPMHPOBAHIS! IPAHY/IAOHHOTO Bana
Ha TPAHMIIE HOPMATBHOM 1 MOPAXCHHOJ TKAHEH. 3ALITHAS POTb BOCTATHTEBHOTO
Gaphepa HATIAIHO NIPOIEMOHCTPHPOBAHA B FKCTIEPHMEHTE CO CTDHXHHHOM, CMEpTETh-
Hast 7033 KOTOPOTO, BBEICHHAS B OYAT BOCTIANEHNS, HE BHIIBIBAET THOCTH KHBOTHBIX.
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BOCNAJNIEHUE

Bocnasenue — munuueckuii namo.102unecKuii npouecc, KOmopsiii Pa3guEAemcs 6 0p2anax
W MKGHAX & OmGem HG WX MoGpewcdeHue u CAYHCUM OAR U0ARKUL, OGCIRPENUSTHUR U
YO@ACHUR KaX NAMO.A02MECKOZ0 PAKMOPA, MAK U HEKPOMUSUPOSGHHBL KACMOK U MKaHei,
c daabneiium 3aMemenUEM COCOUHUMEIHOE MKANDIO 06patosasuezocn dedexma.

DTO MPEHMYILECTBEHHO MECTHEIH MOLLECE, OCHOBHAS 3a1a4a KOTOPOro — CO3NATH
Gapbep MeXIy MOBPEXIAIONIM (aKTOPOM BMECTe ¢ 0GDA3YIOUIMMHCS MEIHATOPaMI
BOCNaeHHA 1 OGILIMM KpoBooGpaLLeHieM. Hapyluerie IaHHOTO Gaphepa MOXET CTaTh
TPHYMHOM CEMTHUECKOTO HITH aCeNTHYECKOTO LIOKa.

MeCTHBIii XapaKTep BOCTIAJIUTELHOTO TPOLIECCa GbUI OTMEUeH LOTJIAHICKHM XH-
pyprom /. Xautepom eltte B 1793 T. DTOT “KIACCHK” XHDYPIHH BIIO/HE CPABELTHBO
YTBEpXIaT, 4TO BOCTa/eHHe — He GOJe3Hb, a HecrelHUECKas JAIINTHAS PeaKILHs,
KOTOpasi MOXeT GHITh TOIBKO “into the organ”, a He “of an 0rgan”, T. e. HEBOIMOKHO
Bocraene Beero oprata. Tem GoJlee, “He Cyuecmeyem 60CnanCHUS 6Ce20 0peanuIMa”
(.11, 3aifunk, JLIL. Yypiros, 2001).

MeCTHSIe NPHIHAKH BOCTACHHS:

— mokpacHeHHe (rubor);

— TOBBILIEHHE MECTHOM TeMMepaTypsI (calor);

— 6o (dolor);

— npHnyxI0CTh (tumor);

— Hapyluenme byHKuMK oprana (functio laesa).

CuMTaeTCA, UTO MepBHIE UETHIDe KADIMHATBHBIX NPH3HAKA GBUIH OMMCAHBI PHM-
ckum micateneM u yuetbim K. Llebcom (30 T. 10 H. 5. — 38 T. K. 3.), a MocnenHHmit
nThii — pumckinn Bpauom K. Fazenom (130—200 rr. 1. 3.5 pHe. 29).

TIpi HOPMATBHOM TEYEHHH MPOLLECCA 13 BOCTIATHTETBHOTO 04ara B KPOBb MOCTYMaeT
He3HAYHTE/TbHAS YACTb MEAMATOPOB, UTO MPOSRIAETCS TAKHMH CUCTIEMHbLMU PeaKUUAMY,

Kax HeiTPOQIIES, THXOPAIKA, YBETHCHHE CKOPOCTH OCeIaHs apuTpounTo (COD), |
CHHTe3 Nevetbio 0CTpocha3HBIX GekoB. TIpi STOM PeaKINS OPraHH3Ma Ha MECTHOE mo-

BPEXIeHHe He BHI3bIBACT 3HAUMTETBHBIX CHCTEMHBIX HADYIEHWil, TIOCKOMLKY IefCTBHE 1
MEIHATOPOB BOCTIA/ICHHSI Ha CHCTEMHOM YPOBHE GJIOKMPYETCH TIOBBILIEHHOM MPOAYKIHel !
TIOKOKOPTHKOMIIOB M alpeHaTHHA. ‘

TIPH MHOXECTBEHHBIX, PACTIPOCTDAHEHHBIX 1t HHTCHCHBHBIX BOCTATHTE/BHBIX IPO-
Lteccax ofiuHe MPH3HAKH BOCNAIEHHA MOTYT GLITh JOCTATOMHO BHIDAXEHHBIMH H COMPO-
BOXIATBCA HCTOLIEHHEM OPraHH3Ma, YTO MO3BO/ISET HA3BIBATH TAKOE SBIEHHE CUHOPO-

MOM clucmeMH020 Oelicmeus MeOUAMOpos GOCNGACHUS, WIH CUHOPOMOM CUCMIEMHOZ0 60C-
naumeasnozo omsema (CCBO, systemic inflammatory response syndrome, SIRS), Ho

€ “CHCTEMHBIM BOCTIA/leHHeM . B 3TOM Cllyuae MOXeT chopMHDOBATHCA APYTOi MATO-
JIOTHYeCKHit Mpoliece — WIOK.
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3HAYEHHE BOCTIATEHHS /LI OPTAHH3MA

B ouare BocnascHHs COIAIOTCS HEGTATONPHATHBIE YCTOBHA 1A MHKPOOPFaHH3-
MOB. B 3TOM BAXHYIO POTb HIPAIoT (arOUATH 1 CTIELMDUIECKHE AHTHTENR, A TAKKE
epMeHTE 1 ocHoBHbie Genkw. LieneOHsIC CBOMCTB BOCTIATEHNS OCOGCHHO HETKO
NPOSIBAIOTCS B CTAIMN MPOAMDEPALIH H PENapallH.

TeM He MeHee BCe BINCHVIOKEHHOE OTOOPAXACT LB OIHY (TOTOKHTETBHYIO)
cTopotty Bocmaners. JIpyras, IPOTHBONIOTOKHAS, 3AKTIONAETCSE B TOM, 4TO BOCTATE-
HHE Beerna HEceT B cebe SMemeHT paspylierns. Bopsba ¢ “arpeccopom” B ouare Boc-
NACHNA HEWIGEAHO COMPOBOKIAETCA THOCTbIO COGCTBEHHBIX KIETOK. B HEKOTODHIX
CY4aTX HAUMHAET MEOGAIATE ATBTEPALIIS, YTO MPHBOIHT K THOETH TKAHH W JAXE
LLETOro opraia. DKCCYIAUMA MOXET OOYCIOBHTE HapylleHHe TPOGHKH TKaHH, (ep-
MEHTATHEHOE e PACTLIABTCHNE, THIIOKCHIO 1 06uyio nHTOKcHKawmo. WM. Meurn-
koB mcan: “LleTHTENbHAA CHAG NIPHPOISI, MIABHBIA STEMCHT KOTOPO COCTABISET
BOCTATHTETbHAS peaKiis, el He ABIACTCS MPUCTIOCOGTEHNEM, AOCTHTLINM COBEp-

TpexCTaBTerHe 0 BOCTATEHMH KAK O NATOTOTHYECKOM TPOLIECCE, B KOTOPOM 3~
IUMTHOE 1 COGCTBENHO NATOTOTHYECKOE HAXOIATCA B EAMHCTBE H GOpBOE, CTHMYTHDYeT
Bpaua K AcicTBHIO.
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Puc. 29. Kapawnanisie npusnan socnanenws no Lenscy  Faseny

BocraieHie PeACTABISET COGOH (ILTOrEHETHYECKH APEBHHiH IPOLLECC, KOTOPBI B
TeueHie SBOTIOLNH YCIOKHSUICH OTHOBPEMEHHO C YCTOKHEHHEM OPraHM3ALMM KUBBIX
CHCTeM; Y BBICLIHX MJICKONHTAIOULIX 1 4eJI0BeKa OH NPHOGPE NPH3HAKH MHOTOIpaH-
HOTO 1 KOMILIEKCHOTO SiBTeHHs. OIHAKO BCErIa MOXHO ONIPEEHTS 1B COCTARISTIOUIAE
NIATONOTHYECKOTO NPOLIECCA: MepBast — 3TO SKIOTEHHOE W SHIOTEHHOE MIOBPEXKICHHE
KIICTOK, TKaHEH HIH OPIAHOB, T. €. COGCMEENHO NAMOI02UHECKOe, BTODAs — MOGHIIH3ALHS
3AUMTHBIX MEXAHHIMOB, HATIPAB/ICHHBIX Ha GOPBOY KAK C NIATOTEHHBIM (AKTOPOM, Tak
H C PA3PYLIMTETBHEIMH TIOCCICTBSMH JALLATHBIX PEAKLIAH, T. €. QUaUoR0LUUECKOe.

Bocna/leHHe sSBISETCS OIHHM 3 HAGOJIee PACTIPOCTPAHEHHBIX MATONIOTHYECKAX
I1pOLLECCOB, JIEXALX B OCHOBe naToree3a Goiee 80 % Beex Goe3HEi, ¢ KOTOPIMH
NPHXOIIWTCS CTAKHBATBCS BAYaM PA3IHIHBIX CTIELHATLHOCTEHH. [105TOMY OUeHb BaX-
HO, UTOOBI 3HAHWS, OTIBIT ¥ YMeHHE Bpaya MI03BOIIIH eMy PACTIOSHATD CPELH PA3HOOD-
PAJHBIX CHMIITOMOB, HAG/IOIAEMBIX BO BPeMsi BOCIA/ICHHS, COOCTBEHHO NATO/IOTHYEC-
KOe 1 OTIHUHTS €ro OT 3ALIMTHOTO, TG COOTBETCTBYIOIAM OGPA3OM H CBOCBPEMEH-
HO BMeLIATECS B TeUeHHE GOJIE3HH.

3KCMEPUMEHTANbHBIE MOAENU BOCMANEHUSA

BocraieHue SBISETCH BAXHOM NPOGTEMOl 1 TIPEAMETOM H3yeHHs BCeX obacTeit Me-
MuuHbL OTIHYME 3AKTIOYAETCS M B METONAX MccienoBanus. Hampumep, Bpau-
TepanesT HAGIOAET TedeHHe BOCTIATIEHMs JIETKHX (ITHEBMOHMS) Y KPOBATH GOTHOTO,
NIaTOZIOr0AHATOM — NIPH BCKDHITHH TPYIIa, A NATOQH3HONIOr — B SKCTIEPHMEHTE Ha
XHBOTHBIX.
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Vucruk P. Bupxosa 0. Koreiin (1867) BriepBbie H3yumn B SKCTIepUMCHTe Ha
NIATyLIKe KPOBOOGpallieHHe B GPBIKEHKe MPH BOCMIAJICHHH, YCTAHOBHB BCE €10 CTATMH
OT THMepeMuH [0 cTasa. OH TaKXKe OMHCAT MPOLECC SMHTPALMH JIeHKOLMTOB yepe3
COCYIHCTYIO CTERKY. Ero SKCTICpHMEHTATbHAR MOTEb LIHPOKO HCTIOTB3YCTCS H B Ha-
CTosllllee BpeMs Ha MPaKTHUECKUX 3AHSTHAX CO CTyIeHTamu (ommiT Kowreiima) i B
HayIHbIX NCCICIOBAHMSX.

JlanbHelilitee H3yeHHeE POTi COCYHCTOR PeaKLIHH TPH BOCTAJICHHH GbUIO OCYLLECT-
Bk D.J1. Knapkom 1 9.P. Kniapkom (Ha yxe kpommka, 1920), T. Cembe (Ha 3auieunsix
Memmkax xomska), O.M. UepHyxom (Ha BpbDKeiike Kpoic, 1975); B. MerkuH B 1948 T.
OnpeeILT GHOXHMIECKYIC HIMCHCHIA B OUare BOCTAICHIA.

OcoBoe 3HateHHe A1 ORMMAHNS GHOIOTHYCCKOl POIH BOCTIA/ICHIA HMCH IKC-
nepumenTs MM, Me'HHKOBa Ha JMuHMHKe MOPCKOit 3e3st (1883). B amx necaeno-
BaHWSAX, a TAKKE NIpH JATbHEHIIEM H3yJeHUH BOCTIATICHHS Y XHBOTHBIX, HAXOISIHXCS
Ha PasHBIX YPOBHSX IBOIOLHOHHOTO PA3BHTHS, GbLTa JOKAIAHA POJib ArOLMTOB KaK
OITHOTO M3 OCHOBHBIX 3JIEMEHTOB 3ALIMTHON PEAKIMH OPraHHIMa B OTBET Ha BTOPXKe-
HUE ()TIOTOrCHHEIX MPOBOCTATHTEbHBIX (akTopoB. Ha OCHOBAHWH PE3yISTATOB Ha-
6Gmonenmii GbLTa CO3/IaHA TEOPH BOCTIATEHHS, KOTOPAs BOULTA B HAYKY N0l HA3BaHHEM
CPABHUTEIBHO-TIATOIOTHYECKOM, WIH BOMIOUHOHHOM. CO BpEMEHeM MATONOTH CTATH
LUHPOKO HCMIO/BIOBATS IBOTIOLMOHHBII IPUHLIAI B SKCIIEPHMEHTATBHOM MOLEHPO-
BaHMHH, HCXOIA H3 TOTO, UTO NATOOTHYCCKHE MPOSBACHNA Y RU3UIHX XHBOTHBIX, MPEl-
CTam1s131 COBO/ NPOCTCHIINC 1 EPBOBHITHBIE YCIOBHS, OTKPHIBAIOT MYTh K IOHHMAHHIO
CIOKHBIX NIATONOMMYECKIIX TPOLCCCOB.

C TOrO BPEMCHH MOMYHEHO MHOKCCTBO HOBBIX IAHHBIX, NOIBOTTIOWIMX TIYEKE
TOHATS NIPOLECCH, MPOHCXOMIILHE NPH BOSHHKHOBEHMH M PA3BUTHH BOCHAJCHHSL
TIOUTH €XEroHO MOABISIOTCA HOBbie $akTh, YTOUHSIOLME M AOMOMHSIOLE 3Ty
C/IOXKHYIO 1 Pa3HOOGPa3HYIO KapTHHY.

3Tmonorus

DaKTOPBI, BHIBIBAIOLLIE NOBPEXIEHHE H BOCMA/ICHHE, HA3BBAIOTCA (IOTOreHHEIMM (OT
Tped. pio — TaMs, evvio — poXaaIouTi). TaKHMH MOTYT 6ITh ToBbe $aKTOPEL,
KOTOpHIE 10 CBOGi CIUle H MPONOIKUTEILHOCTH AeHiCTBHS MPEBOCXOMT AIANTALIHOH-
HEIe BOIMOXHOCTH TKAHEH 1 MOTYT BE3BATh HX NOBPEXICHIC.

Bce QiororesHsie (axTOPsi PHHATO MOIPA3IENSTh HA eewnue (3KIOTCHHBIE)
enympennue (3uz0TeHHIC). K BHEIUHHM OTHOCATCS GUOA02UHECKU (aKMOPH MHKPO-
OpraHH3MBI (6AKTEPHH, BUPYCHL, MPOCTEHLINE, CPOXETHI, PHKKETCHH, TPHOBI), Kii-
BOTHbIE OPrAHHIMBI (UEPBH, KIICLLH, HACEKOMBIE), SHIO- H SKIOTOKCHHEL, S 3MeH 1
HACEKOMBIX; XUMUMeCKUE Geljecmaa (KUCIIOTHI, WeJI0tH, GoeBbie OTPABSIOLLIE BelleCT-
Ba, KCCHOOOTHKM 1 T. 11.); ghusumeckue haxmopel (MEXAHHUECKOE, TEPMUIECKOE, e~
Tpitteckoe BO3NEHCTBHE, HOHH3HPYIOLLee H YbTpadHOCTOBOE HaMyueHHe). piun-
HOli NIOBPEXICHUS KICTOK MOXET OBITh H THIIOKCHS, KOTOpas NOCPEICTBOM GelKa
HIF-la MHAyUMpYeT BoCTaTHTE MbHBI OTBCT.

K eHympenum (akmopam BOCTATIEHHs OTHOCSTCS Te, KOTOpbIE BOIHHKAIOT B Ca-
MOM OpraHH3Me B Pe3yIBTaTe APYroro 3aGo/iesatis. Hanpimep, BOCTA/eHHE MOXET
PaIBHTECS KAK PeaKLUAS Ha OMYXOJIb, KAMHI XEIHbIX POTOKOB ILIH MOUEBBIX NyTeit,
05pa3loBaBLIKHCA B COCYAAX TPOMG. TIDHUHHOM BOCA/ICHHs MOTYT CTaTb KOMILIEKCH
aHTHTCH—aHTHTEZI0—KOMILIEMEHT, €Cli OHi HKCHPYIOTCA B KAKOM-THGO OpraHe.
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| arcma u yowsewne sropuawoh
anepaunn

“AtsepHaTHBHaS AKTHBALLS”
MAKOGAIOB  OuMIIEHHE O%ara

‘BoCTANEHHS OT OGTOMKOB KICTOK
W MCIHATOpOB BocTaNCHHA

‘Cunres npoTHBOBOCTATTELHAX
MeawaTopos

A

Tpomgepaives w penapaunn

Cxexa 8, Tatorenes socnazenns. Tlocae10saTe sHoCTS H3Me-
‘Henwit B ouare ocnazexus

+ KPATKOBPEMEHHEI CTIa3M APTEPHON, KTHBALLHSE TTHKOIIA, PAIBHTHE BHYTDH- 1
MEXKIETOUHOTO MECTHOTO ALH034, AKTHBAINIS THIOCOMATBHHX (EPMERTOB — Hada-
10 BTOPHUHO/ ATTEPAIIIH; OGPAIOBAHNE HOBBIX MEANATOPOB BOCTACHHN, APTEPHATE-
Hast THIepeMH;

* maTbHeiillee PASBHTHE HAPYLICHNii MKDOLMPKYIALNH (BEHOSHAS THITEpEMHS,
CTa3), MOBHIEHHE TPOHMLACMOCTH COCYANCTOM CTEHKH, KCCYIALWS M MHTPAUNS
HEATPOGIIOB;

« yCHIIeHHe BTOPHUHOM ATSTEPAINIH 38 CHET PAIPYIEHH KIETOK H MAKPOMOTIEKY.T
KTHBHBIMH KHC/IOPOHEIMH DAIMKA/AMH, JTHIOCOMATBHBIMH (DEPMEHTAMM, KATHOH-

HEIMH GeIKaMH, 1aKTOEPPHHOM  JH3IOLIMOM, KOTOpHIE BHOPACHBAIOTCA HEATPOGDH-
naym;
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+ PA3IBHTHE THTIEPOHKHH B OYATE BOCTIATEHMS C YCHIIEHHEM SKCCYJALMH H HOPMa-
usaumeit pH;

+ SMHTDALIS MOHOLTOB-MAKPOGAroB, @ JATeM i THMAOLNTOB; OYHIIEHHE 0dara
BOCTIA e IS, HEATpATH3AINS M 0OC3BpEAMBaRHE BAB, CTHMYTHDYIOLIX BOCTATHTE b=
HEI IPOLIEC; YCHICHNE BHPAGOTKH NPOTHBOBOCTATHTE/BHEIX MEIHATOPOB;

+ MpoHbEpaIs (PHOPOGIACTOR, SHIOTETHATLHBIX, IIAAKOMBILCTHEIX, JIHICP-
MATBHBIX KIETOK B DE3YIBTATE YMEHBIIEHNA KOTHYECTB KEUIONOB, YCTPAHEHHS KOk~
TAKTHOTO TOPMOXEHHS, TIOBBILIEHHS! MPOAYKLMH (AKTOPOB POCTA MAKPODAraMI;

+ 3aMelleNe Ae(eKTa TKaHeli (penapalis) MOCPEACTROM PEreHepalIii H GHOpo-
mrasim.

AnsTepauns

Mepowsnan asmepayus. Bocnanerve eerlia HAYMHACTCA C MOBpEXIeCHMsS TKanH. [Tox
IH{CTBHEM NOBPEXIAIONIETo $AKTOPa B KICTKAX BOSHHKAKT OOPATHMEIE W HEOOPATH-
MHE (DYHKLHOHATBHBIE, METAGOHYECKHE H CTPYKTYDHHIE M3MEHCHWS, NPOSBIEHUS
KOTOPEIX 3ABHCAT OT XapakTepa 1 CHJIBI TIOBPEAIEHHA, BHIA KIETOK, CTENCHH HX 3pe-
0cTi 1 2p. T10 COBCTBCHHEIM JAKOHOMEDHOCTSM Pa3BHBAETCS NEPBHYHOE MOBEXIC-
HHE BHEKIIETOUHEIX CTPYKTYP B ONare BOCTIA/ICHHS.

‘Taxim 0Gpa3oM, BCIEICTBHE NEPBHYHOI ATHTEPALINH B TKAHH 0GPa3yIOTCs POTYK-
TH NOBPEAIEHMS W PaSDYLIEHNS KIETOK W MEXKJIETOYHBIX CTPYKTYP. D10 MPOAYKTH
TepBHYHOM ATHTEDALINH, KOTODHE AKTHBHDYIOT HMelowiecst BAB 1 BHPAGOTKY HOBIX.

Bmopusnan asbmepayus. BaxHoe 3HAtEHME B DASSHTHM BTODHIHOW @TbTEPALIH
HMEET AKTHBALIT TH3OCOMATTBHAIX (DEPMERTOB BCEX KIETOK B YCTIOBHSX MECTHOTO aLliIo-
33, KOTODHI SIACTCS CMEACTBHEM AKTHBALMN TMKOTH3A. TeM HE MeHee IIGBHBMM
(XpeKTOPaMH BTODHUHOM ATBTEPALIIN CTYAAT TH3OCOMATBHEIE (DEPMERTH! 1 AKTHBHBIE
Kicropozisie pamkanst (AKP) JefKOLHTOB, SMHTHPYIOLINX B 04ar BoCTaNeHHS. Ori
pa3pyILaIoT BO3GY HTETh BOCTIAIEHIS GHOTIOTH4ECKOTO TPOHCXOKIEHHSE H IPOYKTH Mep-
BHuHOM arbTepau. VIMEHHO B 5TOM 3AKTIOMACTCH WX 3AILMTHOE 3Haverie. ONHAKO
H30coMATBHBE depmenTs! i AKP TakoKe paspyLIBIOT HEMOBPEXICHHHIE KIETKH 1 CTPYK-
TYPBI COGCTBEHHOTO OpraiH3Ma. C/leJOBATENbHO, NIEPBHIHAS! ATHTEPALIHS — 3TO OBPEX-
JIeHME, MPHYHHCHHOE H3BHE, a BTOPHYHAS ATHTEPALIS — STO CAMOTIOBDEAIEHE.

TloBpEXIEHHE KIETOK IPEXJE BCETO BHI3BIBACT HAPYLIEHHE CTPYKTYPH M (yHKLLH
KIIETOUHOM MEMOPAHHI, MHTOXOHIPHI  CTPYKTYD, HMEIOIIHX OTHOLIEHHE K CHHTE3Y 1
ynaxoske npotentios n IHK.

MoeyApHbe MeXaHHIMLI ATSTEPAIIAH KIETOK. [[OBPCKIICHNE KICTOUHOM MeMO-
DaHBI OOYCTOBTHBAET BHXOL M3 KIETOK HOHOB KATHS H NOCTYIVIEHHE B HMX HOHOB
HATPHA M KATbLIA, KOTOPOE MPOHCXOZNT 11O TPATHERTY HX KOHICHTpaIH. [Iph 31oM
oma Morekyna K* rwpaupyercst 10 MoriekyiaMi BOIsL, a oia Monekysa Na® — 14 ao-
Nlekynamu Bozsi. [ToBbilenme KOHUEHTpalii Na* B KleTKax 0Gyc/I0BIHBaeT HaKomTe-
HiHE BHYTDHKJIETOUHOH BOL, 4TO MPHBOIHT K X Halyxanuro. Kpome Toro, ceoGodneie
oK KarbyuA aKmuupyIom MeMGPaHHMe (OChoIUNATH U WUMOIOASHbE NPOMEUHA3s,
KOTODHIE Pa3pYLIAIOT MEMOPAIH, (DEPMEHTH 1 CTPYKTYDHBIE GETKH.

'BHIKAUHBAHHE HOHOB HATPHA H KaJTbINIS 13 K/IETOK C ONHOBPEMEHHEIM JAKATHEA-
HHEM HOHOB KaTHs JABHCHT OT paGorsi Na K*-ATasst n Ca**-AT®ass, Hyxaaio-
unixest B aHeprim AT, CHHTE3 KOTOpOH 0GECTIETHBAETCA OKHCTHTETBHBIM ochopH-
JMPOBAHHEM B MHTOXORADHSIX JUTH AHAIPOGHBIM LTHKOM3OM. [1pH TIOBPEAIEHHH MH-
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TOXOHAPHIK HADYIIAETCA MHTOXOHPHATBHBiE CiiTes AT, 3aBHCALINIE OT CO3MAHNS B
Tpoltecce a3poGHOTO MHTOXOHIPHATEHOTO OKHCIIERHST BHICOKO KOHLEHTPALIMH HOHOB
BOJOPOA B MEXMEMOPAHHOM MOCTPAHCTBE MHTOXORIDHIL. DTOT TPAIHEHT KOHIIEHT-
AL ABTSETCA ABMKYWEH CHIOH aKTHBALMH ATM-CHHTETA3H! NIDH MEPEMELIERHM C
€€ TIOMOLLIBIO HOHOB BOZOPOZA B MATHKC MHTOXOHIDHIL. JICACTBHE MOBpEXAIOLINX
(aKTOpOB Ha MEMOPAHbI MHTOXOHADHI TIPHBOT K (DOPMHPOBAHHIO BHICOKOMPOBOSI-
IUMX DETYTMpYEMBIX GETKOBBX KAHANOB — MUmMOXOHOpUazsweix nop (mitochondrial
permeability transition pore). OTKpHITHE TaKiX KaHATOB OGyCTOBTMBAET Bhixon H* 13
MEAMEMOPAHHOTO MOCTPAHCTEA 6e3 yuacTsi ATD-CHHTETa3Hl, TOTEPK0 BOIOPOIHOTO
IPAINEHTa, PasoBILERHE OKHCTEHHs 1 (OCHOPHTHDOBAHNA  yTHeTERHeE cHiTesa AT®
B MHTOXOHAPHAX. BCTIEAICTBHE STOTO aKmusupyemcs 2aukoau3, KOTOPHI MOTHOCTIO HE
oBecreunBaET NOTPEGHOCTS KIETKM B AT, HO CTIOCOGCTBYET HAKOILTEHHIO MOTOYHOM
KHCIOTHI B uHTO3ONe. Passusaemcs mecmisiil ayudos. Tlpu crikenmn pH MnaxTHBUpY-
€TCs GOTBIMHCTEO KIETOHBIX (PEPMEHTOB, HO aKmMuUSUpPYIOmCA 2udposumuseckue dep-
MeHmbi, KOTOPHie BHCBOGOXIAIOTCA 13 TH30COM MpH MOBPEKICHNH HX MEMODAH, Bbi-
3biBasT BTOPHIRYIO AIBTEPALINIO, YTOTH3 H HEKDO3 KIETOK.

BTOpHUHAs A7bTEPALIMS OCOOEHHO YCHIMBACTCS TIOX BIMAHHEM MEIHATODOB, Ko-
TOpBie AKTHBHDYIOTCS 11 OGPA3YIOTCA 1 CEKPETHPYIOTCS B MEXKIETOUHOE NPOCTPaH-
CTBO HEHTPODIIAMH, 03HHOMHIAMM 1 Makpodarayi (cM. Tabx. 11 1 pic. 15).

HapyllehHe LETOCTHOCTH KIETOMHO/ MeMOpAHBI, CHIDKCHHE aKTHBHOCTH Ca’*~
ATaski, NOBpEXICHHE MHTOXOHAPHI W IHIONIAIMATHIECKON CETH, KOTOpHIE SBIS-
10TCA BHYTPHKIETOUHBIMH N0 KATBLIMS, CTYXAT NPHAHHOI SHAYHTETLHOTO yeenuse-
Hus, Konuenmpauuu 60600020 Ca’ 6 Yumo30ae KaemOK. DTO 3ACTABISET TPATHTS IHED-
IO MHTOXOHIPHATBHOTO OKHCICHHA HA TPAHCTIOPT KATBLWS, A He HA COIMGHMC
BOJOPOZHOTO TPATHEHT, 'ITO TAKKE HAPYLIACT COMSTKEHHE OKHCIEHMS I (ochopH-
TMpOBAHNS W, KaK CTEACTBHE, ellie GoMbllie yrHeTaeT ciites AT,

M3BHTOK LHTO30/BHOrO Ca* aKTHBHPYET SH3MMbL MEMOpaRHbIe ocoMnass,
‘BBI3HIBAIOILIHE TIOBPEAIEHHE MEMOPAH 1 YBETHYEHHE MPOTYKIIMH SHKO3AHOIIOR; Npo-
TeMHass, B TOM UHCIE M KACTA3H, PA3pYLIAIOIIHE GETKH LUMTOCKENETA, MEMOPAH 1
A1pa; FHIOHyKIEasH, KoTopsie (parmenTipylor IHK 1 sanyckaior amontos. Kpowe
TOTO, OTKDHITHE “MHTOXOHADHATHHO/ TIOPHI” OGYCIIOBTHBAET BHIXOX H3 MHTOXOHAPHi
B LMTO307b LHTOXpOMa C 1 HEKOTOPBIX PYTHX MHTOXOHIPHATBHBIX GENIKOB, KOTOpHIE
BMECTE C LIMTOIA3MATHYECKHMH GETTKAMH, B YACTHOCTH AKTHBHDYIOLIHM aNONTO3 (haK-
Topom 1 (apoptosis activation factor 1, APAF-1), akTusupyiot kacmasy-9. IocpencTsom
‘aKTHBALLMH ZPYTHX NPOKACTA3 3TO B KOHEWHOM HTOTE MPHBOHT K paciienieriio JHK
SHIOHYKI€a3aMH M ATIONTOTHYECKOH THOETH KIETKH.

JUTHTE b HBI AehMUMT KMCIOPONA, TTIOKO3b! i AT BISHIBAET OTCIOCHHE PHGO-
COM OT SHIOMIAIMATHUECKOM CETH C HADYIEHHEM CHHTE3A TIPOTEHHOB. Berku mpi
STOM MOTYT HEMPABILTBHO YNIAKOBIBATCA, 4TO MOBPEAAAET KIETKy (unfolded protein
TESpOnSE) 1 MOKET BHI3BATH €€ THOEb.

AKP MpOIyLMPYIOTCS B HOPMATHHBIX KAIETKAX B MDOLIECCE MHTOXOHAPHATHHONO Abixa-
HIA 1 OBE3BPEXHBAIOTCS KOMIIOHEHTAMH AHTHOKCHIAHTHOM cHCTeMbL. Koraa ix mpoayk-
L1151 IHAHTETEHO YBE/HIHBACTCS (MPH PAIALHOHHEIX H HEKOTODBIX XHMIECKIX TIOPAXe-
HUSIX WIH B PE3y/ThTATE HEOCTATOUHOM AKTHBHOCTH AHTHOKCHIAHTHBIX CHCTEM B YCTOBHSX.
nechmuia AT NpH MIIEMHH H OBPEXICHH, @ TAKKE NIDH CHHIPOME HIIEMIH-DENEp-
Y3¥H), MPOHCXOINT HAKOILICHHE CBOGOTHBIX PATHKATIOB 1 PEATIYETCS! HX PApYLIATCTb-
Hoe mSHME Ha KeTKH, OCOBEHHO GOTBIIIME KOTHYCCTEa Hanbonee arpeccnpHbx AKP
0Gpa3YIOTCA AKTHBHPOBAHHAIMM TIDH ATOLHTO3E HEATPODHIAMH H MAKpOGAraMH.
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