e Tak KaKk MUHK MUMEET 3amoJIHEHHbIN 3d-=
OAYPOBEHby TO B 00OPA30BAHUN XUMHUYECCKUX
CBSI3€i y4acTBYIOT TOJBKO JIBA BHEIIHUX 4S-
3JICKTPOHAy W ITIO3TOMY BO BCEX COCIMHCHMIX
[IMHK BCErja NpOsBISET CTCCHb OKHUCICHUS
+2. CnegoBareabHO, B YCIIOBUSX OpraHH3Ma
1 TUHKCOAEPKAIUX OMOCyOCTpaToB
OKHUCJINTEIIbHO=BOCCTAHOBUTEIILHBIC
IpEBpaICHUS HE UMEIOT MECTa, HO I HUX
XapakTepHbI aM(OTEPHBIC U
KOMILJIEKCOOOpa3yIOIIMEe CBOKCTBA.






e Ha cerogHALWHUN OEHbL
OMNacHOCTU pa3BUTUSA
LMHKOEePULNTHBIX COCTOSAHUN
noaBepxeHo okono 17-25%
HaceneHns 3eMnu



JlepuuuT HUHKA

Teppuropun % nun ¢ peduToM
ITUHKA

SAnonus, CIIIA, Kanaga |10

[Oro=-Bocrounas Asus 33

Poccus 30-48




[IprnurHa MUHKACOUIUTHBIX
COCTOSIHUU

e 1./lebunuT IWHKA B paIiOHC.

Tak B pauuoHe MockBun4yen gedpmunTt LMHKa
coctaBnsaet 40% (aedovumnt noga -65%,
ceneHa -56%)

o 2.KOHKYpEHTHBIC UM aHTAarOHHCTUYCCKHE
B3aMMOOTHOIIEHUS C APYyrUMu MO,

Tak xxene30, MmeAb , KaNbLUUU TOPMO3AT
BCacbiBaHMe LUHKA, TaK KaK KOHKYPUPYIOT 3a
ooWwmnn MeTannoTUOHEUH.

Xene30, cBMHeLU, KagMUU NPensaTCTBYIOT
BbIMOJTHEHUIO DMOXNMUNYECKUX PYHKLUMN.



Cpennee norpebiieHre IIMHKA B Pa3JdYHBIX CTpaHax
mupa 7,9 = 17,0 mr/cyTku. YcTaHOBICHHBIC
ypoBHH 1ToTpedHocty 9,9 - 15,0 mr/cyTku.

BepxHuii JOITyCTUMBIA YpOBEHb 29 Mr/cyTKH.

YTouHeHHAas: (PU3MOJIOrHYeCcKas IOTPEOHOCTh B
muaKke B PO mirs B3pocneix = 12 mr/cyTku.

dusnomornyeckas NOTpeOHOCTh IJI JAeTeH = OT 3
1o 12 mr/cyTku.

[IoTpeOHOCTh B LIMHKE BO3pacTaeT IpU
OEpPEMEHHOCTA M1 HHTCHCHBHOM POCTE



® 3amachl IIMHKA B OPraHU3ME 4YEJIOBEKA
HeBeJIMKU U coctaBisiioT 1,9-3,0 r.



PacnpeneneHue muHKa

Tkanu CoxepxkaHue
MBI 48 wvkr/r

Koctn 66 Mkr/r
[IpencrarennHas xenesa 87 wmkr/r
CnepMma 125 mir/mn
I{lenpHast KpoBbL (B OCHOBHOM B 2,5-5,3 Mxr/min
APUTPOIIUTAX)




e [Ipumepao 795-88% 1mHka 1eIbHON KPOBH
HaXOJUTCS B dPUTPOLIUTAX,y IJIC OH BXOJIUT B
cocTaB (PepMeHTa KapOaHTHIPa3bla

* ChIBOPOTOYHBIA ITUHK HAXOIUTCS B CBSI3aHHOM
¢ anb(a=2=-MaKporIoOyIHHOM COCTOSHHH



I InnieBple UCTOYHUKU

* HanOosiee Oorarbl IMHKOM IIPOAYKTHI JKUBOTHOTO
IPOUCXOXKICHHUS

e YcTpUuubl, roBAAMHA, OapaHuHa, AUUa,
KYpUHOEe MSACO, MOJIOKO , pblOa,
MOpPENpPOAYKTDI

® PacTUTEIBHOIO NPOUCXOKIACHUSA

e Opexu, 6060BbIe, 311aKoBbIe, IPUOHLI,
aroabl.



* /13 IpOoayKTOB, COACPKAIIUX KUBOTHBIE
oenku BcaceiBaeTrcsa 1o 60 % nuHka

* /13 cMenraHHbIX PalMOHOB YCBAMBACTCA

10-30 % uumuka

® XyX€ BCEro IMHK YCBAUBAECTCS U3
PACTUTEIBHON IHUIIA B CBSI3HM C 00Opa30BaHUEM
HEPAaCTBOPUMBIX KOMILIEKCOB C (pUTaTaMu



B rpynmHoM moioke coaepxkutcs 3 mr/ia, k 9 mec.
JTaKTalluM CHIDKASTCS B JIBa pasa

B JKE€HCKOM MOJIOKE LIMHK HAaXOOUTCSA B BUJE
YCBOSIEMOI'0 KOMILJIEKCA C IMMMKOJUHOBOM KHCIOTOU

(ycBoenue 41-51%)

B mono3uBe xoH1eHTpanusa nuHka B 20 pa3 Beiie gem
B MOJIOKE

AOcopOLMs IMHKA M3 KOPOBBEIO MOJIOKA H3=3a
OTCYTCTBHUS JIMTAHAHOTO KOMILIEKCA HE IIPEBBIIIAET

10-30%



* [I30bITOK IMHKA B PAIlMOHE TOPMO3HUT
BcaceIiBanue kenesa ( sxene3o/umuk 2:1),

e Kanprug (muuk/xanenuii 6oiee 1:10)
e Meau



e BcocaBLIMNCA B KULLEYHUKE LMHK
TPaHCNOPTUPYETCA B KOMIMJIEKce C
anbLoymMuHom nnasmbl. C TOKOM KpoBU
OH OOCTaBIIfeTCA B NeYeHb, rae LMHK
aenoHupyetca. B neyeHn npoucxogut
CUHTE3 HEeKOTOPbIX LLMHKCOAepKaLLmx
depmMmeHTOB (KapboaHrnapasa,
lwerno4yHaa docdarasa)



* BEIBEJICHUE IIUHKA U3 OpraHu3Ma
ocymectBisiercs uepe3 JKKT, Tompko 10%
BBIBOJMUTCS 4Yepe3 MOYKHU



[{uHKCOAEpKaIE (PEPMEHTHI JEIATCS Ha
JIB€ TPYIIIbI

1.MerannodepMeHThI, TAS IUHK ITPOIHO
CBSI3aH C OEJIKOM

2.MeTtannohepMeHTHBIE KOMILICKCHI

[{MHK SIBASIETCS €OAUHCTBEHHBIM 3JIE€MEHTOM,
KOTOPBIM OPEACTABICH B COCTaBE (DEPMEHTOB
Bcex 6 Kiaccos



o KapOoaHruapasza KaTaau3upyeT 0OpaTUMYIO
pPEaKILMIO MPEBpaIleHUs JUOKCHA YIJIepoa B
YIOJbHYIO KMCIIOTY. B apurpomurax mnpsmas
peaKlus MPOTEKACT IIPU MOIVIONICHUN JUOKCHA
yIJIepoJia KPOBBIO B TKaHSAXy & OOpaTHasl peaxkius
(nerunparanms) uupeT, Korma JUOKCHUJ YIJIEpoaa
3aT€M BBICBOOOXKIACTCS B JIETKHMX. DEPMEHT
YBEJIMYNBACT CKOPOCTU ATUX PEAKIUN HPUMEPHO
B MUJIJIMOH Pa3a



eKapOokcunentuaassl A U B Karanm3upyror
TUAPOIN3 KOHIIEBOM IIENTUAHOM CBSI3M B O€IKax
B IIPOIIECCE mulleBapeHusia OHU UMEIOT
OTHOCHUTEIBHYIO MOJIEKYJISAPHYIO MAcCCy OKOJIO
35K 1 comepkaT 10 aToOMy IIMHKA. TOYHEIN
MEXaHMU3M HUX ICUCTBHUSA JIO KOHIIA HE SICCH,
OIHAKO IIPUHATO CUMTAThy YTO IEPBOU CTAAUEH
ABJISIETCI KOOPAMHALIMA KOHIIEBOIO IENTHUIA K
aTOMYy IIMHKQ.



* [[MHK y4YacTBYET B POCTE M META0OIM3ME
KOCTHOM TKaHH TaK KaK BXOJHUT B COCTaB
eJI09HOM (hocarasbly KOTOpAs
nedocHopuanpyeT pa3IudHbIC
docharcoaepkamue cyocTparbl CO30acT
HEOOXOIMMBIC YCIOBHS A 0Opa30BaHUS
KOCTHOM colu (TMApOKCHAIIATHTEI KAJIbIIH)



e AnKoronbaerngporeHasa cogepxur 4
aToMa LMHKa, bnarogaps 4yeMy LIMHK
OoKa3ancsi npuyacTteH K Metabonusmy
aTaHona. B cBA3u ¢ aTuM:

e 1.4eOULUNT LUMHKA OrpaHu4YMBaeT
CKOPOCTb OKMUCIIEHUA 3TaHoNa U
yBenn4nBaeT PUCK NOoBpeXaeHUs
ne4vyeHu

e 2.ynoTpebneHne aTaHona ysennunBaeTr
BbiBeJeHMe N3 opraHu3ama LMHKa

e 3.4epUNT LUMHKA yBenunuuBaeT
npeppacnosio)XeHHOCTb K arikoronniamy



* [[MHK BXOAUT B COCTaB O€JIKa OKOJIOYIIHBIX
CJIFOHHBIX KE€JI€3 — I'YCTHHAy KOTOPHIN
SIBIISICTCSI POCTOBEIM (DaKTOPOM JIJIST BKYCOBBIX
COCOYKOB. B ycioBusax nmedwuiura IIHHKA
pa3BHBACTCS THIIOIeB3Hs (CHIDKCHHE
BKYCOBOM UYBCTBUTEIHLHOCTH) U TUMOOCMHUS (
CHIDKCHUE OOOHSHM)



[lmHK ¥ anmonTo3

* [[uHK ABIACTCS (PU3HOJIOTHUYECKHIM HUHTHOUTOPOM
arnoITo3a

1.3ammTa KISTKH OT OKCHAATUBHOTO CTPECCA TaK«OH
SABIACTCS KOPAKTOPOM CYNEPOKCHUIAIUCMYTA3bI

2.nonasnsger HAJI®OH=-okcugaszy

3.3alKTa THOJI=COAepKaIIuX OeNIKoB (IIyTaTHOH) OT
IIOBPEXKACHUS MPOAYKTAMHU IIEPECKUCHOTO OKHCIICHUS



[IlnHK 1 UMMYHUTET

1.akTuBanus co3peBanus B-muMdbonuTon

2.yBCIMYCHHE TIPOAYKIINU HHTEpdEpoHa

3.1107aBJI€HNE BLICBOOOKIEHUS THUCTAMUHA U3
TY4YHBIX KJIETOK 3acyeT CTaOMJIM3aluM WX MEMOpaH

4.10TCHIIMPOBAHNE PEaAKIUN KIETOUHOTO
(paromuTo3a



[IlnHK 1 OHKOrcHE3

e 1.1luHK ABIsAECTCS CTPYKTYPHBIM
KOMITOHCHTOM (PMHTEPHBIX OCIKOBy KOTOPHIC
KOHTPOJIUPYIOT IKCIPECCUIO TTPOTOOHKOTCHOB

o 2.4BiseTCA KO(AKTOPOM DHIOHYKIICA3,
OCYILECTBIISIOIIMNX CIICHIU(PUIECKYIO
Aerpagaluio T'e€HOBy ITOBPEKICHHBIX
pa3JIU4YHBIMHA OHKOT'€HAMU



o [IuHK COmepKUTCS B O€IKaX, OTBCUAIOIIUX 34
pPAcCIIO3HABAHHUE MOCIEA0BATCIILHOCTH OCHOBAHUM
B JIHK u perynupyronmmx nepeHoc reHeTu4eCKOm
nHPopMmaruu B xoae pemmkanuu JJHK. Otu
OCIKH C TaK HAa3bIBAEMBIMH «IIMHKOBBIMU
najgbiamu» coxepxkar 9 unmm 10 nonos Zn2+,
KAXKIbId U3 KOTOPbIXy CTAOMIN3UPYET
BEICTYHAONIYIO CKIaAKy («iaiern») Ocnka.



*belok 00epThIBA€TCS BOKPYT JBOMHOW CIIMpAIH
JIHK, mmpu 3TOM KaXXIbIM U3 «IIAJILLIEB»
ca3biBaeTcsd ¢ JIHK. X pacnonoxenue
COBIIAJIAET C MOCJIEA0BATEILHOCTHIO OCHOBAHUM B
JIHK, uyTO 0O€crieunBacT TOYHOE
PACIIO3HABAHUC .



* [{unk comepxutTcsa Takxke B cocraBe JJHK u
PHK=nonmmmepas, Karaau3upyrommx
OCHOBHBIE PEAKIIUN PEIUIMKALUA U
TPAHCKPUIILIUHN



® [[MHK BXOJMT B COCTaB OCJIKOB,
PETYIUPYIOIIUX TPAHCKPUIILIUIO 1
oOecrieunBaromux QpyHkiuonupopanue PHK-
OJIMMEPa3. JTH OCIKH coaepkar 1mo 9
AMMHOKMCJIOTHBIX IIOBTOPOB B KaXKJIOM U3
KOTOPBLIX UMEIOTCSI Iaphl LIUC=THC,
CBSI3BIBAIOIINEC LIMHK.



o CTpyKTypa BBICTYIIACT HAJ MOBEPXHOCTHIO
OcJKa B BUJE «nanbla». BepiimHa
«maabla» HEIMOCPEACTBEHHO KOHTAKTUPYET C
oonbmmon oopo3akoun JIHK Csa3bsiBaHuEe C
[IUHKOM SIBISIETCS KPUTHUUYECKUM (PaKTOPOM
111 TIPOSIBIICHUSI aKTUBHOCTH ATHUX OCJIKOB.



* AHAJIOTUYHBIC JIOMEHbI OOHAPY>KCHBI B
MOJIUIICITUIHBIX LIEMAX PELENTOPOB
TUPEOUIHBIX U CTEPOUIHBIX TOPMOHOBy KOTOPBIE
B KOMILJIEKCE C TOPMOHAMHU II0CJE IIEPEHOCA B
sapa coeu(pUIECKA B3aUMOJICHCTBYIOT C
OIIPEACICHHBIMU mocaenaoBarenbHoctamMu JIHK,
M3MEHSS YPOBHU TPAHCKPHUIILIUU
COOTBETCTBYIOIIMX N'€HOB=MUIIICHEH



* [[unk oOpa3yeT KOMIUIEKCHI C MMPOUHCYJINHOM B
(opme rekcamepa. Kommieke rekcaMeposB
(Zn2+)2(Ca2+)(In)6 npencrasaser codoi
(bopMy XpaHEHHS HEAKTHBHOI'O TOPMOHA,
KOTOPBIH JIOJDKEH B MOCIIEAYIONIEM
IIPEBPATUTHCSA B MOHOMEP MHCYJIHNHA






