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XXunBble cuctemMbl BKIO4YalOT B CBOM COCTaB BCe XMMMU-
yecKue 3fieMeHTbl, KOTOPble HaXOAATCH B OKpYyXXaroLliew
ero cpepe. Hanbonblwan gona NPMXoaUTCA Ha 3NIEMEHTbI
O, H, CwuN.

OAaHOo 13 BaXXHenwWnx oTnUYUN cocTaBa XUBbIX CUCTEME
OT HEXUBbIX - MPUCYTCTBME DMOMaAKPOMOSIEKYS1: HYKNneu-
HOBbIX KUCIIOT, 0enkoB, noniMmcaxapmaos, NUNNAOB U
Apyrnx ouononumepos.

BbuomMonekynbl camu no cede He ABMNAKOTCA «KUBbIMUY.
OHM «OXMBaKOT» TOSNILKO TOraa, Koraa:

- PacnonararoTcs B NpOCTpaHCTBE KIeTKU B CTPOro
onpeneneHHOM nopsigke (KoMnapTMeHTanm3auus, Kak
NposiBfiIeHUe BbICOKOro YPOBHSI CTPYKTYPHOU OpraHu-
3auum);

- BzaumogencTByroT CTpoOro onpenerieHHbIM obpa3om
(dbepmeHTaTUBHLIN KaTanun3, KaKk nposBrieHne BbICOKO-
adhppeKTUBHON camoperynsauumn).



XuBble cucTemMbl — OTKPbITbIE CUCTEMbI, CMOCOOHbLIEe K
camoperynsauum, camoopraHusaumm u camoBocnpousBe-
neHuvtro. OHM obnaaaroT, B YaCTHOCTU, CBOUCTBOM
pa3apaXMMoOCTU: XKUBble CUCTEeMbIl OTBe4YaroT crneundu-
YyeCKMMU peakumsamMm Ha onpeaerieHHble BHeLWWHWe BO3aen-
CTBUA.

ApeKBaTHbIN U CBOEBPEMEHHbIN OTBET KJIeTKU, OpraHa,
OpraHmM3ma Ha BHellHee BO34eUCTBUE BO3MOXEH TOJILKO
Ha OCHOBE MHTerpauum metadbonm4yeckmnx npoLeccos.

UHTerpauumn nposiBnsaeTca yepes perynsumio akTUBHOC-
™" pepMeHTOB.

Ha npownon nekunmn ObINn nepeyvmncrieHbl NATb cTpaTe-
rmun perynsuum metabonusma. Tenepb Kaxpasi U HUX oyager
paccMmoTpeHa nogpooHo.
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| ctpaterusa: bbicTpoe N3MeHeHue KaTtarimTu4eckou
aKTUBHOCTM KIHO4YEeBbIX (perynatopHbix) pepmeHTOB noa
BINUAHUEM anJioCTepUYeCcKnxX perynsatTopos.

KrnroueBble (perynatopHblie) pepMeHTbl — anfocrepuyec-
Kne cpepmeHTbl. [1eMOHCTPUPYOT 0COOYI0 KUHETUKY, OTNMN-
4YalLWYHKCSH OT Kraccu4yeckon. 3ta 0oCoObeHHOCTb 00ycnoB-
reHa cyobeaANHNYHOCTbLIO CTPOEHUSA MOMEKYI AaHHbIX
depMeHTOB 1 HaNIMYnEeM HECKOJTbKUX KaTanuTU4eckux
LieHTpoB. Ha 3ToM oOCHOBe peannlyeTcs KOonepaTUuBHOCTb
B3auMOAeNCTBUA KaTarIMTUYECKNX LLIeHTPOB: cornacoBaH-
HOe n3MeHeHune cpoacTBa cydcTpaTa K LleHTpY. KoHeUYHbIn
adpdekT Bcerga donblue, 4emM NPOCTO CyMMa aKTUBHOCTEM
Ka)Xaoro LeHTpa.

Annocrtepuyeckue perynartopbl, AeUCTBYSA B OYeHb Ma-
NbIX KOHUEHTpauusax, ¢ BbICOKUM CpOACTBOM B3anmMmonaemn-
CTBYKOT C perynatopHbiMu LeHTpamu. Kaxabin perynsatop
nMeeT COOCTBEHHbIN LEeHTP AnA cBA3biBaHUA. UTor —
KpaTHOe U3MEeHeHue aKTUBHOCTU chepMeHTa NP HEN3MEH-
HOWU KOHUEeHTpauumn cybcTpara.




B dhepmMeHTaTUBHOM KaTanu3e NpMHUUNNANIbHO BaXeH
aTan obpa3oBaHusa komnnekca depmeHT-cyocTpar (ES):

E+S[I[/ESITE+P

Mpn gencTBUU annocTepuYecKnx peryriatTopos, NOYTHU
BO BCeX U3BECTHbIX cny4vasXx, perynatopHbin 3 dekT
o0yCnoBneH N3MeHeHNeM CKOPOCTN 0Opa3oBaHUA KOM-
nnekca ES.

YBenunyeHune ckopoctu obpasoBaHua ES B npucyrcteBumn
arinocTepun4ecKoro perynsaropa ooycrnoBneHo yBenun4e-
HUeM cpoacTBa aKTUBHOIO LeHTpa E Kk S.

CpaBHUTENbLHO HebonNbLUUE CABUIM CpOACTBA aKTUBHOIO
LeHTpa chepMeHTa K cybcTpaTy NPUBOAAT K 3HAYUTENbHbIM
N3MEHEHUAM CKOPOCTU peaKumm (MHTEHCUBHOCTMU KaTanusa).



BnusHune annocrtepuyeckux perynatopons Ha V
max
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A Invivo [S] no4Ttn BCcerga HUXe, YeM 3TO HEOD-
X04AMMO AOns HacblweHua doepmeHTa. He3Ha-
YMTENbHOE YBENUYEHME cpoacTBa hepmMeHTa K
S crnocobHO 3Ha4YNTENBLHO NPUBNN3NTL CKOPOCTb
KaTtanusa K ero noteHuuarnbHoun Vmax.

Koryernmpayus

K, cybempama




Il ctpaTerusa: A. KoeaneHTtHaa moandukaumsa depmeH-
TOB nyTém chocchopunupoBaHusa — gecdochhopunupona-
HUA. ATa moaudmnkauusa oéparmma.

dencrteyeT napannenbHO C anfocTepnyeckon perynsumen u peanu-
3yeTcsl TaKkke CpaBHUTENbHO ObICTPO. TO O4HA M3 CaMbIX pacnpo-
CTpaHEHHbIX chopm oO6paTUMOMN NOCTTPAHCIIALMOHHON Moancmnkauum
Genkos.

docohopunupoeaHue MmorneKkynbl depmeHTa UAET C
yyactmem nportenHkuHas. NMportenHknHasbl (MK) - nogknacc
cdepmeHTOB KMHa3 (pocoTpaHccepas, KO 2.-.-.-).

MK moancdpunumpyrot 6enkmn (He TONbLKO hepMeHTbl) NyTemM
dochopunupoBaHmnsa oCTaTKoB aMUHOKUCIIOT, UMELNX
rMMAPOKCUIIbHbIE FPynnbl - CEPUH, TPEOHUH U TUPO3UH.

MK oTwennstoT poccpartHyto rpynny ot ATP 1 koBa-
FIEHTHO NPUCOEAUHSAIOT €€ K OCTaTKy COOTBETCTBYHOLEN
aMMWHOKUCHNOTbI: o

- I!’ =0 dociopunbHas rpynna




CepuH, TPEOHMNH U TUPO3UNH, KaK MULLEHU AN

NPOTEMHKNHA3

H
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CopepxaT HesapsXXeHHble, HO
nonspHblie rpynnel. Mpu pH
BONnu3n 7,4 — rmnapoKcuUnbl He
auccouunpoBaHbl. Makeu-
MarnbHas NONAPHOCTb Y rMapo-
Kcuna TMposuHa. Xopolias Bo-
AOPacTBOUMOCTb, MOCKONbKY
rMApoKCcUnbHbIe rpynnbl obpa-
3yIOT BOAOPOAHbIE CBA3U C MO-
nexKynamu Boapbl.



NMpoTtenHkunHa3sbl (MK) knaccndpunumpyroT no ocrtatkam
dochopunmpyembix UMM aMUHOKUCTIOT

!

CepwuH-, TpeoHuHoBble [1K:

. MK A nnn uAM®-zaucumas lNK.
PYHKLUUUN pa3HOOOpaA3HbI.

. MK B (Akt). MopaBnsaeT anonTo3s, CTU-
MYNUpYyeT POCT U BbKUBaHUE Kne-
TOK.

. MK C. Onocpepnyet docchaTnaunmHo-
auton/Ca?* curHanbHbIN NyThb.

. Ca**/kanbmopynuH-3asucumbie MK.
PerynupyroT akTMUBHOCTb MHOXeCTBa
OGenkos.

. MAPK (mutoreH-aktusupyembie [1K).
OTBevaloT Ha BHELWWHNe CTUMYIbI.
O6pasytot lNK-kackan. YyacTByOT B
nponudepaumm KNeTok, UHAYUNPYIT

CUHTe3 6enkoB, perynmpyroT anonTos.

!

Tupo3sunHoBble [K:

1. UluTonnasmarunyeckume Tupo-
3unHoBsble [1K: (Src) — nepepa-
IOT nponndgepaTUBHbLIU CUT-
Hana.

2. PeuenTopHble TUPO3UH
KWHa3bl — Nepegada curHana
OT UHCYNUNHa, (paKkTopoB

pocTa, LUTOKNHOB.

NK co cmewaHHoun cneuynduny-
HocTbkHo (chocchopunupyroT
TPU aMUHOKUCIIOTbI)




HegocopunuposaHue moneKkyrnbl pepmeHTa UNu
Apyroro 6ernka npoucxoauT ¢ y4actuem nporenHoocda-

Tas.

‘npOTeMHCbOCCbaTa3bI, PP (protein phosphatase) ‘

TuposuH-cneunpunyHbie PP:
YyacTByrT B perynauum MAPK-
CUrHarIbHOro NyTu, B KOHTpoOne
nponudepauun, auddepeHum-
pOBKe KITIeTOK U KNeTOYHOro LUK~
na.

CepuH-, TpeoHnH-cneuncdpmniHan
PP:

PerynupyroTt nponudepauyumio,

AndcepeHUMNPOBKY KIeTOK, IM-

OpuoHanbHoe pa3BuUTUE U ano-

nTos.

PP c aBonHon cneundpmnyHOCTLIO:
NMpumepom moryT cnyxutb PP, ge-
¢docchopunupyrowme aktueioie MAPK




Il ctpaTterusa: b. HekoBaneHTHaa moaudukauma epmeH-
ToB. Peanuayetca nytem orpaHU4YeHHOro (MIMMUTUPOBAH-
Horo) nporteonu3a. Kak npaBuno, HOCUT KacKagHbIN Xapak-
Tep n HeobpaTuma.

depMeHTbI, KaTann3npyrouime MHOrme BaxkHble rnpeBpa-
LeHna buoMorneKyn, usHadyasribHO CUHTE3UPYHOTCA B Heak-
TUBHOWN (popme (NpodhepMEeHTLI UMK 3IUMOreHbl).

AxTnBauusa npodepmeHTa (3MMoreHa) nponcxoguT C
yyacTueM pasnunyHbIX npoTteas.

[Ipumepsbi:
- aKTMBaLUUSA XUMOTPUNUNCHA

- akTUBaUMA Kackaga hbepMeHTOB CBepTbiBaloLen cucre-
Mbl KpOBU
- aKTMBaLMA KacKaga Kacnas ans penuvsauum anonrtosa.



KackagHbIn MexaHu3M, NpUBOAALLUN K CBEPTbIBAHUIO KPOBU

_B_Hyr_'!pennu&" MexaHuU3M

KoHmakm ¢ HernpupoOHOU noeepxHOCMbIO

/
!

XII (@axmop Xacemana) J > Tpombonnacmun (aunonpomeud,
‘ 8bicB0B0KIaIOWULic B 15pOGL

u3 no@pexdenHol mKaxu )

_Brewnull mexaHuam

XI npogepmenm

yo

NMocnepoBaTenbHOCTL U3 5 hepMeHTOB,

B KOTOPOM KaxAabiu depMeHT aKkTuBupyeTt
cnenylowmin NyTemMm oTLensieHMa HeGonbLoro

c¢oparMeHTa nenTMAHOM Lenun
(orpaHnYeHHbIN /| AMMUTUPOBAHHbLIX NPOTEONU3).
Mpupopa npouecca — KaTanuTU4ieckas, YTo

No3BOJIAET Kaxxaomy hakTopy 3anyckaTb

peakuuio, NPUCYTCTBYSA U3HAYaNbHO B O4Y€Hb
ManbIX KONiM4yecTBax.

X (paxmop Kpucmmaca)

VIl (aumuezemopunvhsill paismop)

X ¢paxmop Cm:oapma

Tipompomoun ————— Tpomodur (MOXe Npomeonumu4ecKull gpepmeHm)

PubpunozeH ¥ Ducpun (psixnsii ceycmois) MoHOMePBI obpasyrowezocs pubpuHa
/ \ CrlIoHmMaHHo obpa3syrom pubpussisi
H,O IMenmud

Pulpun-cmadunusupyrowud parsmop—p ILNA NONHOLEHHO NPOTEKAIOWEro

npouecca BaXHbl 06a mexaHusma.




BHeWHUN n BHYTPEHHUU NYTU MHULUNPOBaAHUA anonTo3a.
KoHeuHbINn 3achpeKkT — akTuBaumsa NCNOSNTHUTENbLHON Kacna3bi-3 6narogaps

paboTe Kackaga MHULUMUNPYOLLMX Kacna3

BHyTpeHHMI NyTb anonTo3a
(MUTOXOHApPUMANbLHbLIN)

BHewHnn nyTb anontosa
(peuentop-onocpeayembin)

P a—

Apaf
Cyt ¢ FasL
Apoptosome - Y
module (- FasR
Apop tBid-Bax, | DISC module
DISC
Smac J MAC module
Bax
Bid
V \ !
Casp9 | XIAP Casps

C
Kacnasa-3 = acpchekTopHasa unm Casp3

ncnoJyiHuTesnbHas NnporTeasa

- ————

APOPTOSIS

/ BAR
asp3



Kacna3sbl (aHes. caspase + cysteine-dependent
aspar-tate specific protease) — cemencrteo
BHYTPUKNETOYHbIX LUCTEMHOBbIX NpoTeas,
pacwennsawmux nenTuaHblie CBA3U OeNnKoB, crieayrowmx
nocne acnaprara.

Kacna3bl Bcerga BoBne4veHbl B NpoLecc CUrHaribHou
TpaHCAYKUUU (He TONMbKO B anonTto3e). He naBecTtHbl
dakTbl y4yacTusi Kacnas B Hecneuudunyeckom paciyenrse-
HUM OenKkoB.

B 3aBucumoctu ot (pyHKLMOHANBbHOU NPUHAANEXHO-
CTU, HeaKTUBHbIe (hopMbl Kacna3 (3MMOreHbl) MOryT
obpa3oBbiBaTb Kak MOHOMep, TaKk 1 Aumepbl. B npouec-
ce «Co3peBaHUA» NPOMUCXOAUT ayToKaTanuTuieckoe
pacliensieHue KatarimTu4eckoro gomMmeHa Ha oonbuyto (o)
n manymo (p) cyoeanHunubl, KOTOPble B aKTUBUPOBaHHOMW
npoTtease TECHO B3aMMOCBSA3aHbl. B kaxkaon mornekyrne
COAEPXKUTCA 2 KaTanNnNTUYEeCKMUX LeHTpa.




O6wan cxema «co3peBaHUA» [ akTUBaLUMU Kacnas
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OueBugHoO, uto | M |l cTpaTernm perynaumm
obecne4ynBaloOT He TOJSIbLKO ObLICTPLIN, HO U OYEHb
TOUYHbIN MeXaHU3M KOHTpPOsA MeTabonuima.



lll ctpaTeruna: U3ameHeHne konuyecTtBa pepmMeHTa — yCU-
rieHne ero OMocuHTe3a, NMOO pa3pyLleHne yxe MMerLUnX-
cAa monekyn pepmMmeHTa. 3TO NyTb MeANEHHOro U3MeHeHuns
aKTUBHOCTU MeTabonunyeckux nyten. Peanunsyetcs cnycrts
yachbl, MOCKOJIbKY uaeT CuHTe3 dbenka de novo.

U3ameHeHMe KonuyectBa (pepmeHTa — bonee rpyosin me-
XaHU3M perynauum metabonusma (Mo paBHEeHUIO C NU3Me-
HeHneM KaTariMTU4eCKUX CBOUCTB hepMeHTOB).

A. DepMeHTbl KOHCTUTYTUBHbIE — (PpepPMEeHTbl, NOCTOSAH-
HO CUHTE3UPYHKTCH B KrieTKkax opraHmama He3aBMCUMO OT
YCI/TIOBUM CYyLLEeCTBOBaHUA UMY Harim4imsi COOTBETCTBYHO-
LMX cybcTpaToB.



B. ®epMeHTbl MHAYLUPYEMbIe — CKOPOCTb UX CUHTE3a
N3MeHsieTcs B 3aBUCUMOCTU OT YCITIOBMM CYLLECTBOBaHMSA
opraHusma.

Perynsuma cuHTe3a npoucxoauT Ha reHeTU4YeCKOM
YPOBHE noa AencTBuUeM MHOYKTOpPOB (COOTBETCTBYHOLLUE
cyocTpaTtbl NN MeTabonuThbl).

eH «BbIKMHOYEeH», NOKa C COOTBETCTBYHLLMM Y4aCTKOM
OHK cBfA3aH 6enok-penpeccop.

Benkun-penpeccopbl — TUNUYHbIE annocTepnyeckue
Oenku. BewecTtBa-MHAYKTOPbI CUHTE3a AaHHoro pepmeH-
Ta, C BbICOKMM CPOACTBOM CBSAA3bIBAalOTCH CO CBOUMM
perynaTopHbIMU y4acTKkaMu Ha bernkKe-penpeccope,
MOJeKyJia penpeccopa AuccoummpyeT N aKCcnpeccus reHa
Ha4YMHaeTcH.




CuHTe3 nHayumpyembix cpepmMeHTOB - 0QHO U3 NposBIe-
HUN ODMOXMMUYECKOU aaanTaumm metabonuiama KneTkum K
U3MEHUBLUMMCSA YCITOBUSAM CYLLECTBOBaHUA.

Utor: nubo yBenmumBaeTcsa KOJIMYECTBO VXK€ MMeroLle-
rocs cbepmeHTa, 4TO obecneymBaeT bonee ObICTpOE
npoTeKaHue onpeaeneHHou peakuumn, nmbo BbipadbaTbiBa-
I0TCA HOBble PepPMEeHTbI, paHee OTCYTCTBOBaBLIUE B
KIFeTKe UNu TKaHW.

CuHTte3 ¢pepmeHTaTUBHOrO 6enka de novo perynupy-
eTCA Ha:
- 3Tane TpaHCKpUnummn
- 3Tane TpaHcnAUunmn
- 3Tane gerpagaumm MPHK



IV cTtpaTterusa: KomnapTtMmeHTanusauusa oepMeHTOB U
MeTabonuyeckux nyteu. NpocrtpaHcTBeHHOe pa3aeneHue
MeTabonnyecknx nyten no3BONsAET COrnacoBaHHO u

OOHOBPEMEHHO NPOoTeKaTb aHabonnyeckum m Katabonu-
YyeCKUM peakuusiM B npeaeriax ogHoOMU KIreTKu.

1. ®DepMeHTbl, BCTPOEHHbIe B MEMOpaHbI.
2. «<PacTtBopumMbie» hepMeHTbI (B TOM YUCTIe Te, KOTOpble
obpa3yroT nonudepMeHTHbIe KOMMJIeKChl).

KomMmnapTmeHTannsauma no3BonsieT perynupoBaTb
aKTUBHOCTb (pepMeHTa C MOMOLbLIO:
- AOCTYNHOCTU cybcTpaTta(oB);
- AOCTYNHOCTU KohaKkTopa(oB);
- yaaneHusi NpoayKToOB U HanpaBrieHMe UX B apyrme Kom-
NapTMEHTbl KNeTKU, rae OHU TpebyroTcH;
- peanusauumn mexaHmnama oopatHou (+/-) cBaA3Mn.



OCHOBHbIE KOMMapPTMEeHTbI KITeTKW.

NMna3maTnyeckas memopaHa

Angpo

LinTockener

MutoxoHOpUU: BHYTPEHHAA MeMOpaHa U MaTpPUKC

AP (MnKkpocombl): MembpaHa n BHYTpPeHHee npo-
cTpaHcTBO uucrtepH IlP

Komnnekc (annapat) Nonbaxwu

Jlnzocombli

NMepokcucombl

Be3ukynbl HakonneHus

LimTonna3ma



CyuwecTBYHOT (pepMeHTbl (KMHa3bl), KOTOpPbIe Npu
nepexoae N3 HeakKTUBHOU B aKTUBHYIO (hopMy
N3MEHSAIOT CBOE€ MeCTOHaxoXaeHue (KoMnapTMeH-
Tanusauuio)

1. Raf (Rapidly accelerated fibrosarcoma) — cepuH-Tpeo-
HuHoBas K. B HeaktTuBHOM KoHcpopmauum MNK HaxoguTtcs
B uutonnasme. PakTopbl pocTta (MocpeacTBOM peLenTo-
poB, obnagaroWwmnx TMPO3NHKUHA3HON aKTUBHOCTbLIO)
aKTUBUPYHOT MeMOpaHHbIN 6enok Ras. Ras B3aumopen-
cTByeT ¢ N-KOHUEeBbIM AOMEHOM HeaKTUBHOro Raf n atum
pekpyTupyet Raf ns umtonnasmbl B MemMopaHy, rae 3aBep-
laeTcH npouecc aktuBauum Raf.

Raf — nepBas K B kackage curHansHoro nytn MAPK —
OCHOBHOM CUTHasNbHbIU NYTb CTUMYNUPYIOLLUN
nponudepaumro KneTok.




2. NMpotenHknHa3sa C (IMKC) — cepuH-TtpeoHuHoBas K. B
HeakTuBHON KOHdopmauuum MK HaxoauTca B umtonnasme.
MHOro4YmMcneHHble NuraHabl peuenTopoB, CONMPSKEHHbIX C
G-0enkomMm akKTUBUPYHOT MEMOpPaHHbIN reTepoTpuMmepHbIin G-
Oenok. AKTuBnpyeTcsa cBs3aHHas ¢ MmembpaHou ®Jlaza C,
cneundpmyHana K PUD2. 1-u npoaykt UP3 (rupapocpunni-
HbIN) cTumynupyeTt Ca?*-kananbi MNP, yTo NnoBbIwWaeT
BHyTpuKnetouHyto [Ca?*]. HeakTnsHas NKC, ceBA3aBmnCh C
Ca%*, nepemellaeTcsi B BHYTPEHHUI CNon nna3smaTuyec-Kom
MeMOpaHbl U CBA3bLIBAETCA C HUM 3a CYeT «-» 3apsaaa
rornioBok ®C. B membpaHe NKC BcTpevaeTca co 2-M npo-
aykrom dJlasbl C — ¢ AT (rmgpodobeH). lNMpoucxoaut
akTusauus MNMKC.

B pas3nnyHbIX TUNAaxX KNeToK NPUCYTCTBYHOT pa3finyHble
nsodcopmbl NMNKC, Kaxxgana n3 KOTopbIX MMeeT CBOKO
MOJEeKYNy-MULLEeHb: KIIeTOYHOE AefieHue, cekpeuus, 3K30-
LUTO3, TPAHCNOPT MOHOB, COKpPAaLleHUN rMMagKnux mMbillil wu

np.




V cTtpaterusa: lopmMmoHanbHasa (3HAOKPUHHASA) perynsauus.

Nopo aencremeM ropMoHOB (NepPBUYHbLIX MeCCeHOXe-pPoB)
BHYTPU KNETKU CUHTE3UPYHTCA BTOPUYHbLIE MECCEH-
OXKepbl, KOTOPble UBMEHAKT aKTUBHOCTb Pa3fNYHbIX
BHYTPUKNETOYHbIX pepMEeHTOB 1 NyTen odmeHa.

JHOOKPUHHAA cUCTeMa KoopauHupyeT (cornacoBbiBaeT)
pa3fiuyHble TUNbl 0OMeHa, NpoTeKawLero B pasfinyHbIX
opraHax, B 3aBUCMMOCTU OT PEXUMOB NMUTAHUA UK OT
BHELUHNX BO34EeNCTBMUN HA OpraHusm.

1. AHabonu4yeckue ropmoHbl (CTI, UHCYNUH, aHapPO- U
acTtporeHbl). ObecneunBarOT POCT U aKKyMyrnnpoBaHHMe.
UHTerpanbHbIU NOKa3aTenb: «+» a30TUCTbIN OanaHc.

2. Katabonuyeckue ropMmoHbl (KaTexofmaMuHbl, FMOKOKOP-
TUKOUAbI, FMIOKaroH). CTUMynupyroT peakuum pacLienre-
HUS.




Kaxabin Tun KneTkn cogepXxuTt cneundmnyeckyro Komoum-
HaUUIO pa3sfiIuYHbIX peuenTopoB, YTO A4AET e BO3MOX-
HOCTb MO pa3HOMY OTBe4YaTb Ha AeUCTBUE HECKONbKUX
ropMOHOB.

Kaxnasa ns komomHauvm peuenTtopoB onpeagenser
XapaKkTep OoTBeTa KIreTKu: pocT, aeneHne unu anddgepeH-

LIUPOBKY.

bnarogapsa ncnonb3o0BaHUKO Pa3HbLIMU TUMNAMMU KNEeTOK
pa3fiMyHbIX peLenTopoB, NO3BOMIAET UM TOHKO peryrnupo-
BaTb CBOE (pyHKUMOHaNbHoe coctosiHue. lNMpun atom
BNOSIHEe 4OCTaTO4YHO CpaBHUTEJIbHO HEOONbLUOro KoMm-
JIeKTa TOPMOHOB.




MynbTndpepmMeHTHbIe KOMMNMeKCbl
(KaK npumep HeKOBareHTHON Mmoandnkaumm
depmMeHTOB)

Mpn pabote MynbTUdEepPMEHTHOro KOMMJIeKca: NPOoAYKT
nepBoro pepmMeHTa B COCTaBe KOMMJIeKCa TYT Xe CTaHO-
BUTCS cybcTpaToM crneayowero chepmeHTa 3TOro e Kom-
nnekca.

Bnarogaps Takon CTPYKTYpPHON opraHu3auuu:

- CKOPOCTb NnpeBpaLleHUs MOrieKys Ype3BblYaHO BbICOKa,
NMOCKONbKY HET orpaHu4YeHunu, cBA3aHHbIX ¢ anddpysnen
MOMEeKy bl CyocTpaTa K aKkTUBHOMY LEeHTPY (hepMeHTa;

- peanusyeTcs BbICOKO3(p(heKTUBHaAA perynauus npouec-
ca.



Moaenb nupyBaTaernaporeHasHoro KOMmnriekca

E1 — nupyBaT aernaporeHasa (Kopakrop: TMaMUHNUPO-

docdarT)

E2 — purugponunouns TpaHcaueTunasa (Kopakrtopbl: nu-
7 noesBas KNCFOTa U

E3 — aurmgponunoun gerna-
poreHasa (KkodaKTopbi:

& 1 . ®A[, HAL')

B perynsaunu akTMBHOCTM KOMMJleKca
yyacTByloT cneundunyeckme kmHasa NBK-Ar
(dbocdhopunupyet 3 octaTka cepuHa B COCTaBe
E1 n vHakTMBMpyeT komnsekc) n ¢poccparasa

NBK-AI (akTuBMpyeT KOMMMeKC).

KoA)

nupyBarT [ auetun-KoA + CO,



U3odepmeHTbI (M303H3NMDbI)

N3oghbepmeHmbI — MmoneKynspHblie hopMbl (M30TUNDI)
ogHoro doepMeHTa.

N3odepmMeHTbl OTNNYATCA NO UX NEePBUYHOUN CTPYK-
Type, UTO AeTePMUHUPOBAHO reHEeTUYECKMU.

U3odepMeHTbI — NposiBneHne nonvuMmopdgusma reHoB
(pa3nuyHbIe NMOKYCbl) U HANIM4YUA HECKONbKUX annerneny
reHa.

OHM KaTanuU3npyrT OOHY U TY Xe peaKkLuio, HO OTNInYa-
IOTCA NO (PU3NKO-XMMMNYECKUM cBOUCTBaMm, 3/ — noa-
BUXHOCTH, cpoAcTBY K S (K ), H4yBCTBUTENIbHOCTH K
MHrMoutopam, pH-ontumymy u 1.4.

Kak npaBuno, kaxabin us naoepmMeHToB JIOKann3oBaH
B ornpenerieHHON TKaHW.

NMepBbIM hepMeHTOM, ANA KOTOPOro ObINU BbISIBMEHbI
n3oTunbl — nakrargernaporeHasa (JiAr).




NAI cywecTByeT B BMAe 5 usopepmeHToB. BCce OHMU
ABNSKOTCA BapMaHTaMu KOMOMHaULMM B pa3fin4yHbIX
COOTHOLUEeHUsIX ABYX TUNoB cy6bveanHuuy: H-tun n M-
Tnn. Takum obpasom, nATbL nsodepmeHtos JIAr,

cocTaBreHbl U3 cnegyowmnx tunos: H4, H3M1, H2M2,
H1IM3 u M4

HHHH 3

H - Tun M| M-tun

Cxema kombuHauun H- n M- cy6eauHuu B nsocpepmenTtax JiQr.

M4 = J1OI-5 (mmokapa).



B 3aBMCMMOCTU OT cTeneHn NoABUXHOCTU NPU 3NEKTPO-
dopese B KpaxmanbHOM rene, nsopepmeHTsl JIAI
HYMEpYHT:

nar-1, oonapgarowmn HamoonbsLen NoABMXHOCTbLIO, CO-
AePXUTCA NpenmyLlecTBeHHO B MUoKapae;

NnAar-5, oonagarowmn HammMmeHbLEen NOABMXHOCTLIO, Npe-
UMYLLEeCTBEHHO JI0OKanm3oBaH B renarouuTax;

JNAOMN-4 npenmyLwiecTBEHHO NOKaNM3oBaH B CKeNeTHbIX
MbILLULAX U OTYACTU B renatoumtax. 3To MPpUYMHa TOro, 4YTo
npu 6one3Hn boTKUHa, B CbIBOPOTKE KPOBU OONBLHOro
OOHOBPEMEHHO NOBbLIWIAeTCA aKkKTUBHOCTb U coaepXaHue
nar-5wv nar-4;

NAON-3 npenMmyLliecTBEeHHO COAEPXKUTCA B JNIErkKux;

NAN-2 npenmMmyliecTBeHHO NTOKanm3oBaH B 3pUTpoumnTax
N NOYKax.




Buonornyecknmn cmbicn cywecrtesoBaHNA U3oepmMeHTOB:

B pa3HbIX TKaHAX CyLleCcTBYeT pa3Haa KOHUEeHTpauus
cyOcTpaTta gons ogHoro M Toro Xxe OMOXMMUYECKoro
npeBpaLleHuns;

Pa3Hble TKaHN B pa3HOU CTeNeHn HYXXAAalTCA B INMHOKO-
3e: ana TkaHu LUHC rnoko3a ocHOBHoOe «MeTabonuyeckoe
TONNMUBOY.

lekcoknHasa kneTok ronoBHoro mosra umeet K = 0,05
mM; ee nsoepmMeHT B nevYeHu (rMIOKOKMHa3a) umeeT
K =10 mM (pasnuyatorcsa B 200 pas).

MpuknagHoe 3Ha4YeHne onpeaerieHUss akTMBHOCTU U30-
depMeHTOB - KNUHNYecKkas naboparopHasa AnarHocTmKa
(TKaHeBasi NoKann3auus NaTosiorM4eckoro npouecca).



AneKkTpodopeTnyeckas oueHka cogepxaHus nsodep-
MeHTOB JI1[I' B CbIBOPOTKE KPOBU B HOPMEe U Ha pa3riny-
HbIX CPpOKax OT Ha4yasna uHdpapkra Mmmokapaa.

1 2 4 6 8 401218

CYTKN OT Ha4arla 3aboneBaHus

YBenuuyeHune oowen aktusHoctu JIAIN B CbIBOpOTKE nNpu nHdapkKre
MUoKappa npoucxoauT 3a cYeT NoBbilWweHnAa aktuBHocTu J1AIMN-1
(MmnokapananbHoro nsocgepmeHTa) u B MeHblueun ctenexnu JIAN-2.



bnarogapto 3a BHUMaHue




