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BcrynneHue

CospemenHsie NI0AN yRensinT ocoboe BHUMaHVWe BONPOCaM
300poBLA. ANA NOAAECPXAHUA 3Q0POBOro 0OPa3a XXMM UM He-
oBXoAMMO BNAMETL HAANEXAUMMU 3HAHUAMK O 3aBoTe O 3R0-
poBbe, 1, 4T0 Bonee BaxXHO, UM HeoBXoaAuMO UMeTL ROCTYN K
HOPMaNbLHON 3A0POBON efle.

ToBapet ANA 3A0POBLA TOProBOM MAPKN «f0YXEeHL» (Guozhen)
NONBL3YITCA PacNoNOXeMuem norpedutenen Ha KUTANCKOM
PhiHKe CO BPeMeHu 3anycka 3tux npoaykros Gonee pecatv ner
Ha3an. Kpome T0ro, Ml Takxe paas OTMETUTb, YTO 33 NoCnen-
MUe roabl NOCPEACTBOM M3YCTHOM pexnamMsl 3TU TOBapPb! TaKXe
npusnexny BONLWOE KONUMECTBO KNAMEHTOB M3-33 npenence
KuUTas, cpeay KOTopuiX €CTb Haly MEeXAyHapOAHbIe APY3bA C
KOXeW PaINUUHBIX UBETOB, 3 TAKXEe 3arpaHuMHbIe KUTanckue
norpeburenn.

Kpome TOro, 4To Mbl NPOM3BOAUM ANA HAaWWX noTpedbutenen
IKONOMMHECKM YUCTYIO HATYPANbHYIO 3A0POBYIO €Ay, Mbl XOTenu
Bl NpeAoCcTasnTL noTpedutenam Bonbwmni 06BEM IHAHKA N K-
HOPMaLIMK NO CBAZAHHBIM CO 340POBLEM TEMAM, YTODL! NOMOYL
“M NEPEHATL 3R0pOBLIN 06pa3 Xu3Hu, Kpome 10ro, Mui cObpanu
13 Pa3HbIX NCTOYHMKOS ¥ Nepesenn Cepuic 3HanWi O 30pOBLE
(ABYA3LINHAR BEPCUA HA KUTANCKOM U SHIMIUACKOM A3LIKAX).

310 BTOPAR KHUra cepun. OHa ABNACTCA BLIACDKKON M3 M3A3-
Wua «Moinbya cockul 1 3n0posser (M3pnarenscreo «Kuranckas
nerxas npoMoiwnesHocTs», 2005 r). OcHoBLIBaRCHL Ha PAKTaAX,
A2HHAA KHUra NPEeACTABNALT YMTATeNs M NUTATENBHYIO CTOM-
MOCTH ¥ MEX3aHM3IM NONOXUTENLHOIO BOIACUCTBMA HA 340POBLE
COCHOBOWM NbINbULY, WINOXEHHHM MaTepuan obocrosan Gonb-
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WHM KONMMYECTBOM HAYYHbIX TEOPUIA 1 AAHHbLIX IKCNEPUMEHTOB.
Liensio 3TOM KHWAMM SBAAGTCA NOMOUL HALLMM KNUEHTaM Nyylue
NOHATL CBA3AHHbLIE CO 3Q0POBLEM BONPOCH U NPOAYKTLI «[0Y-
XEHb»,

Mbi BBICOKO UEHUM NPOABNEHHOE BaMu BHUMaHME ¥ KOMMEH-
TapWM K HaCTOALLEN KHUre.




Cepua 3Hanyin 0 JR0P0RLE

— e ——e— —— —— e e,

CopepxxaHue

Fnasa | BoinycK NUTATENbHLIX 3NEMEHTOB COCHOBOM MbiNbLib!

1. TeOpUA U 3KCNEPUMEHTBI NO Pa3PYWIEHUIO CNOpoAePMBl CO-
CHOBOW NbiNblbl

2. Be30NacHOCTL COCHOBOM NMbiNbLib!

3. Annepruyeckue peakuvn Ha COCHOBYIO NbliNbLy
nasa Il JocTHXeHMA UcCnefoBaHni COCHOBOW NbUbLbI

1. Dxcnepument no Bopbbe ¢ yTomnaeMocTuio

2. IxcnepyimeHT no Bopube co crapennem

3. DKCNepUMeHT C AeNCTBUMEM COCHOBOW MblfblUbl NO 3awure
CepaUa, MO3ra ¥ KPOBEHOCHBIX COCY/08

4. DKCNePUMENT NO 3aUMTe NEeYeHN C UCNONb30BaHNEM COCHO-
BOW NbiNbLbl

5. DKCMEPUMEHT NO KOHTPONIO BECa C UCNONbL30BAHWEM COCHO-
BOW NbiNbLb
nasa lll MurarenbHbleé CBOWMCTBA COCHOBOW NbINbLbI

1. NpoTerHb! U HYKNEWMHOBbLIE KUCNOTbI

2. Butamumel

3. MuHepans!

4. Yrnegoapl

S. Xvpo!
aea IV fleyebHble CBOMCTBA COCHOBOM NbiNbLbI

1. DHAOKPUHHAR CUCTEMA

2. NuuwesapurensHas cucTema

3. UMMyHHanA cucrema

4, [lsixarensHan cucrema

5. CepaeyHOCOCYAMCTan cucTema
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«COCHORAN NbINBLA € €€ CNAAKMM, MATKHUM IANAXOM M
HETOKCHYUHDIMY CBONCTBIMK YORIXHRCT NCITKHE M CMArYa-
T ANXIHHE, 3 TAKXKE NeYNT OT DEBMATHIMA M OCTAHABAM-
Baer xposoTeyeHHA. TaKXe ee MOXHO HCNONL3I0BaTL AN
H3IrOTOBACHUA BHHAY.
— CBoanan papmaxkonorus (Materia Medica), cocranne-
Ha v Wnexenem (Li Shizhen)

Aunacrisa Mun (1368-1644 rr. 1.3.)

aga | Bbinyck nUTaTenbHbIX 31€MEHTOB
COCHOBOW MNbiNbLibl

1. Teopms ¥ IKCNEPUMEHTBI NO PA3PYLLEHMIO CNOPOAEPMbI
COCHOBOW NbINbLbI

3epHa NbbUB! YNKOBaHbI B NPOHHYIO ODONOMKY, KOTOPan Kak «bpo-
HA® 33WMLLLACT NATATENBHLIE BELECTBA W HACNEACTBEHHLIN MaTepman,
OB60N0HKa NBLUBLBL! BLIAEPXMBAET HE TONBLKO BbIMAYMBAHME B PACTBOpE
KAYCTUMBCKOM COAbI ¥ KUNAYEHWE B BOAE, HO TAKXE NPOTVBOREMCTBYET
PAAYOAKTUBHOCTY, IXCNEPUMEHTLI, NPOBEACHHDLIE ANOHCKUMM YHEHbI-
MM 1O YBENMHEHMIO 036! OONYMeHUs, NOKA3aNnK, YTo e ANA Yenose-
Ka cmepTensHO fozon obnyyerus senserca 0,15 Kn/xr, 1o obonosixa
NbiNbUbl AEMOHCTPUPYET BRICOKYIO NPOMHOCTL M CONPOTUBASEMOCTS
panualm npu pose or 77,4 no 129 Kn /kr. Mo ANOHCKMM AaHHBIM NK-
LLBAPUTENLHLIN COK MO U KMBOTHBIX C OJHOKAMEDHBIM XENTYRKOM
He cnocobe paspywarts CNOPoaEePMY NbbLLI, NOITOMY YTODLI 0be-
CNEYUTL YCBOCHUE NUTATENbHBIX INEMEHTOB CIeAYeT NPeABIPUTENBHO
yaanute cnopogepMy. Oaxaxo e crpasax Esponst v AMEpHKM, B KOTO-
PbiX NONLIYIOTCH NONYNRPHOCTHIO NPOAYKTHE U3 NbNbLb, CHATAIOT, YTO
NbUIbLA MOXET NOIMOLLATECA OPrAaHN3MOM KaK De3 cnopoaepmsl, Tak
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¥ ¢ Hewt. Ha NpOTAXEHN MHOMAX NET NO BONPOCY O TOM, Cneayer nu
PaspyLiaTL CNOPOASPMY NbiftbLb! HE JOCTUIHYTO COMACKA, XOTA 3TOT
BONPOC CTan NPeAMETOM HaYYHBIX UCCNEAOBAHNMA IKCNEPTOB U3 MHO-
VX CTPaH.

flaBoparopuen No MCCNER0BAHVIO MUKPO3INeMeHToB MasHon Bonb-
wusl HOAK (Hapoamo-oceoboaurensHon apmun Kuras, r MexnH)
B0 NPOBEASHO UCCNSAOBAHNE MUKPOHOPM M NUTATENEHLIX BELIECTB
NbINBUL! € YX AHAMUTVMECKMM CPABHEHUEM AN ODbMHOM NbiNbLUL! Y
MbiNbLB! C PA3PYLLEHHOM CNOPOEPMON, 3 Takxe Buino nposeaero 0b-
cyxaeHre axpexta paspylieHHA CNOPOAEPME! NOCNE M3YHeHUA C No-
MOLLBIO CK3HYPYIOWETO MeKTPOHHOMD MUKPOCKONa M3MEHEHUNA CTRYK-
TYPit MUKPOOPM M NKTATENBHLIX BEWECTB KO 1 NOUNe PaspyweHns
CNOPOAEPMBI.

Muinsia cocHel npeactasnaeT cobon HnepHo-XenToi NOPOLLIOK Ner-
KOW CTPYKTYPbI, NIETYNUIA, CIETKa CKONBIKUIA HA OULYNb. TeKyMecTb Nbtib-
Ul NIETKO OLYTUTL NPV BCTPAXMBAHMM NPO3PAYHOND COCYAS C NbUILLOM,
HO 3TO CBOMCTBO UCHE3aeT NOUIE PA3PYLLSHUA CNOPOACPMBI NO METORY
BYHICOKOCKOPOCTHON NYNLEEPHU3ALMA B BO3/1YLUHOM NOTOKE, YTO BeAET K
N3MEHEHWIO (DUINHECKMX CBOVICTB NbINbUL! — OHA TEPAET TeKy4eCTb W3-
33 BSICOMAMLIeN 3L1re3Mn YaCTUL, NOCNE Pas3pYLLIEHUA CNOPOASPMD!.

B npouecce pazpywenms CnopoaepMsl B BLICOKOCKOPOCTHOM B03-
AYLIHOM NOTOKE 3€PHA NBUIbLILI NOA BO3REVCTBMEM MEXAHUHECKUX Cin
CTANKUBAIOTCA APYT C ADYTOM, HTO NPUBOAVT K OTAENEHWIO 0B0N0HeK
OT 3epeH Nbinbusl, OCHOBHOM COCTaB Nbiblibl A0BONLHO CHNLHO 0O
rawaerca Bnaronaps TOMy, HTO My3bIPbKM M3-3a CBOeN (PUINHECKOA
CTPYKTYPb! YHOCATCA BO3AYLIHLIM MOTOKOM. AHANM3 COOTBETCTBYIOWIMX
KOMINOHEHTOB NbiAbLb! [10 K NOUNE NPOLECCa paspylwieHns Cnopoaep-
Mbil NOKA3LIBACT 3HAYUTENBHOE CHKEHME CONREPXAHMA NeMULIeNTIONO-
1, € 12,8% no 1,5%, 10 ecrs Ha 88%, v onpeaeneHHoe CHrxerHue
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conepxanns uenmonoasl, ¢ 14,4% o 9,9% ¢ notepen Bonee 30%,
nurkuKa ¢ 29,6% po 25.9% ¢ norepen 12.5%, conepxanve rpy-
ObiX BONOKOH YMeHbiaeTca Ha 23% (¢ 35,6% 1o 27,3%), a caxapa
€ 12,3% no 10%, 10 eCtb Ha 18,7%. M0 yMEHLLIEHWIO COACPXAHWA
rpyOLIX BONOKOH, MEMULENMNONO3L!, LUENMNIONO3bI, MMHWHA ¥ Caxapa
Nerko NPEANONOXMTL, STO OCHOBA COCTABA MY3bIPLKOB 3TO PA3NUUHBIe
TVINb! LeNMONOo3bl U Caxapos. To ecTk 0BONOHKM 3epeH NBINbLL! COCTO-
AT Y13 NePeUCNeHHLIX KOMNOHEHTOS. HaTypanbHan Nbinbla ¢ ee MeNb-
HARWMMK 3EPHAMM COAEPXUT MHOXECTBO KNETOK Nbtnbus!. To, YTO Npw
PaspyWeHn CNOPOREPME! CORCPXAHME NUTHMHA, OCHOBHOTO KOMIIO-
HEHTa CTeHOK KNETKK, YMEHLILAGTCR BCero Ha 12,5%, rosopwt O ToM,
HTO NIAMHUH COQEPXMTCH MasHbIM OOPA3OM B OCHOBHOM Tene epew
COCHOBOWM NbinbLyst (cMm. Puc, 1).

- Calinlony * pentin
o tlose
@) Sporopalicain
A NpoGitie JICPNS NINALN
8. By TDoMnAR NORGDIMOCTE MY INPIES
C. Cxonmd OONOSHIK KOMAOHENTOS CROPOSEDME COCNOBON Mnbysl




CepwR 3H3HUA O 340poase

Ha sonpoc o ToM, noyeMy obwas KanopuAHOCTL, coaep-
XaHue NUNUAOB U Kpaxmana B COCHOBOW NbiNbue MOryT yge-
NNYMBATLCA, Mbl OTBETUAWU NYTeM CPABHEHUA MUKPO(DOPM U
NUTaTeNbHBIX KOMNOHEHTOB NbINbLLI A0 ¥ NOCNE Npoyecca pas-
PYWeHUA CnopoaepMsl. AHaNM3 NOKasbiBaeT, YTo cofepxaHue
obuiero benka B NbINbUE NOCNE Pa3pyLweHns CNopoaepPMbl BO3-
pacraet ¢ 12,7% po 13,1%, kpaxmana ¢ 5,4% no 7%, nunuaos
¢ 7,3% no 10%, a obuian xanopuinHOCTL BO3pacTaer Ha 5%.
ConepxaHue CbIpOM 306l NOCNE PaspylleHns CnopoaepMbl
Bo3pacraer ¢ 3,1% po 3,5% (cornacHo nonoxenuam Dapma-
koneu KHP 8 pegakuuun 2000 rona cogepxaHune Ceipov 3016l 8
COCHOBOW NblNbLE HE AONXHO NpesbiwaTs 8%). HecoMHeHHo,
410 BCe 310 bnaronaps oboraweHUIo OCHOBHOIO COCTaBa 3epeH
NBINBbLUBI NOCNE Pa3pyIeHns CTeHOK Nbinblbt (cM. Tabnuuy 1-1).

Tabnuua 1-1.
Cpasxenne coCTasa Nbinbus! A0
¥ NOCNE Pa3PYWEHUA CNOPOACPMB!

[Groesemecrso

ObupwiGenox: __ ____

Nunuase, 3KCTparupyemsie
oM.
Obusee copepxame NMNMA0S
Kpaxman
Caxap




MMoiNsid COCHB 1 3[0POBLE

Bcero pacTBOPUMBIX YeB0108 | %
Lot o

Uenmonoa

IpyBuee sonoxua

Cupansons

Obuee conepxanve wawxa | mkr/c

Obuee coNePAIHME PACTBOPK: | MKS/T
MOTO B 80Q€ KK |

Obuiee conepxanme weprvm | kflx/r

Mocne Npouecca paspyweHns CNOPoAEePMbI 33METHO YBENNYM-
BAETCA COACPXAHME IKCTPArnpyeMsIx KOMNOHEHTOoB. Mo pesyns-
TaTaM UCCNENOBAHMA COAEPXKAHNE BOAOPACTBOPUMBIX YrNeBo-
Aos yasausaerca ¢ 14,8% no 30,2%, 410 csuperenscisyer o
NOBbLIWEHUN PACTBOPUMOCTY PacTBOPUMbBIX YrNeBOROB nocne
YAANEeHUs Ny3bPbKOB. B 1O xe BpeMa 3H3aYMTeNbHO NOBbLILA-
eTCA copepxanue pacTsopumMsix B 3pupe nunuaos, ¢ 1,5% no
10,5%, 70 eCTb B CéMb Pa3 NO CPABHEHMIO C UCXOAHBIM COAePXa-
HUEM, YTO TaKXe CBMALTENLCTBYET O NOBLIWEHUU PACTBOPUMO-
CTU PacTBOPUMBIX NUNUAOB B OCHOBHOM TeNe 3epeH COCHOBOW
NLINbULI NOCNE paspyleHus cnopoaepmsbl. MNocne obpaborku
TaKXXe 3aMeTHO BO3PacTaeT COAEPXKAHME MUKPO3NEMEHTOB, B
MaCTHOCTW CcogepxarHue pacTBOPpUMOro LMHKa NOAHUMAETCA C
0,16 mr/r no 0,26 mr/r. OBulee copepxaHne aMMHOKUCNOT B CO-
CHOBOW NbINBLE C PA3PYLLIEHHON CNOPOAEPMON NOYTU TaK0oe Xe,
KaK U B HaTypanbHOW, OQHAKO BCE PABHO HEMHOro Bbiwe. Co-
RepxaHue cBODOAHBIX AMUHOKMCAOT 8 NbINLUE C Pa3PyULIEHHON
CNOPOAEPMOM BbILLE, YeM B HaTypansHOM nNuinsue (cM, Tabnuuy
1-2). Bce BoilwenepeyucneHHbie NoKasarteny oTpaxaloT apoext
NpoBeeHUn NPOLEeCCa PaspylieHns CNOPOAEPMbI.
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Tabnuua 1-2.
CpasHeHUe KOMNOHENTOB aMHUHOKMCAOT 4O
¥ NOCNE Pa3PyLLIeHUA CNOPOAEPMb!

_— ——— —— _— —_ -1

Nunsua ¢ paspyweunom |
| CNOPOREPMON
KOMROHEHT Obuwee co- T Ceobojpitee 06u4ee CaoBonHbie }
AMNHOEACNOTH Aepxanue AMUHOKUC- COREPXAHKE | AMMHO -
AMAHOKMC- | NOTHE AMUHOKMC | KMCNOTHE
NOT MMONL/ | MMONL/MI noT MMONL/Mr
M MMORnL/Mr

|
| | Harypanwusas neiiuua

| Acnaprumosan | —
xucnow (ASP) 65.4

Tpeomm (THR) | ;BGL
rCepvm (SER) | 435
F‘ncraumoaea 76,4

xucnora (GLU)

Nponuu (PRO) 353
w6 | 675

' | Anarmn ( {(ALA) [ 64.9
Uncrenn (CYS) 5.4
Banwx (VAL) 48,2

Memivn 106

Msoneﬁ:uuﬁE) 7 _358 7
| Nevumn (LEV) ji> 57,2
Tuposun ( (TYR) | 154

&tgnana{uuu 271
fcwn (HIS) | 169
Nvamn (LYS)

va}ax (NH3)

Apruwan (ARG) | 36,7

O e @ e )

}A;._




N Notla COCHS! M 3Q0p0ELE

OBoapsoWMM (DAKTOM ABNSETCA TO, YTO PRI NUTITEBHBIX KOM-
MOHEHTOB COCHOBOW MNbiNbLib! BCE eWe MOryT BbiTb NONYHeHb! 1 NO-
cne paspyweHua CNnopoaepMbl. bbinod [OKA3aHO, YTO NUTaTeNbHLIe
KOMMOHEHTHI NbINbLGI CYLIeCTBYIOT KaK 8 COPOAEpME, TaK U BHYTPH
38pHa MblfbUb!. NPHUEM NBINBLB HE U3MEHSETCH NOCNE NPOBEAEHNA
NPOoLecca paspyleHus CNOpoAepMb:, MCCNeA0BAHA NOATEEPAUAN
NPOrHO3b! HEKOTOPbIX 3KCNEPTOB O TOM, 410 Be3 paspywesus cno-
pofepMbl nonyyeHue IMMEKTUBHLIX NUTATENLHBIX KOMIOHEHTOB
HATYPANLHOM COCHOBOM NbINBLL! He BYET BOZMOXHBIM.

2. Be30nacHoCTb COCHOBOW NbiNbLbI

3anucw 0 Be38peHOCTH COCHOBOM NbiNbLbI HEOQHOKPATHO BCTPE-
waoTca & CsonHON (hapMakonorviu, Y10 ABNKETCH CBMALTENLCTBOM
MHOrOBEKOBOIN NPAKTUKK e npumMeHenua B Kutae. B Hawe spems
8 UHCTUTYTEe DUIMONOTMK NUTaHKA TeXHONOTMYeCKoro yHuBepcu:
Teta 8 Mionxere, [epMasns NpoBoAMNMCh NPOBHBIe MCCNeaosaHus
NO MeTaboNM3IMY LIMHKA ¥ NKNUAOB Y PACTYLUWX KPBLIC NPW NATaHKK
COCHOBOW MbINbLOM, PE3ynsTaTsl NOKa3any 8LICOKY0 Be30NacHOCTy
COCHOBOWM NbINbUBI ¥ OTCYTCTBME KaknX-NnbBo nimeHenid huano-
NOrU4eCKMX nokasarenen npu Aobaenernm K cOanaHcmMposaHHoOMy
N0 UMHKY, NPOTEUHAM W APYIAM KOMNOHEHTIM PAUMOHa NUT3HWA
59% COCHOBOW NbiNbubi. Takum 0Bpazom, 3anvick 8 CeoaHon dap-
Makonee o He3BPeAHOCTH COCHOBON NbNbULI, CASNAHHBIE Ha NPO-
TRXEHUM BEKOB, Dbinv NOATBEPXKASHSL! 8 IKCNEPUMEHTAX HA OCTPYIO
TOKCUYHOCTb, VHAYUMPOBAHHYIO MYTaUMIO 1 CyD-0CTPYIO TOKCHM-
HOCTb € TONKU 3PEHAR COBPEMERHOM MEANLMHBI.

3. Annepruyeckme peakuvn Ha COCHOBYIO NbiNbUy
KoM K anneprum 3aKMoMaeTca B Hanu-um anNepreHos B Nbinbue,
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NO3TOMY BONPOC B TOM, €CTH NIV annepreHbl 8 NbINbUe, U ecnu ux
HET, TO He ByAeT 1 annepruieckon PeakLmy Ha Nbinbuy. IKCNepTs!
N0 NBINLLE COCHB Ha [eonormyecxoro daxkynbreta MekMHCKOro yHu-
BEPCUTETA NOATBEPAUNK, HTO HECMOTPA Ha TO, YTO COCHA OTHOCHTCA
K CEeMEMCT8y BeTpoonbingembix (aHeModuneHbIX) pacTeHun, xa-
PAKTePU3YeTCH BbICOKOW NPOM3BOAUTENBHOCTHIO U WMPOKUM pac-
NPOCTPaHEHVEM, ANNEPTeHOs B NbINbLE COCHBI HET 1, CNeoBaTent-
HO OHA HE MOXET Bbi3biBaTh ANNEPrUHeCcKyI0 Peakumio, ANOHCKUI
IKCABPT M0 COCHOBOW Nbinble Kousmnkexueno (Kozikejicelo) Takxe
NOATBEPAMN TOT AKT: «MbiNbLE, NO MOEMY MHEHMIO, CaMa no cebe
HE MOXET ObITe HeNOCPEACTBEHHOM NPUYMHON NONNNHO33, XOTA A
paboTtan ¢ Hen B TeweHre nocneaHux 40 Ner 1 BALIXan orpoMroe ee
KONMHECTBO, BKMIOUAA NbINbLY COCHBI, NMXTH! ¥ KUNapucar.

XOTR MbiNbld COCHL! He 0DNanaeT annepruyeckuM AevicTenem,

BCE Xe NPUMEHATL ee CREAYET C OCTOPOXHOCTLI0. [pUemM pexoMen-
ayerca B Hebonblwmx ao3ax,
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«P33paboTka cpegcTs, OCHOBHLIX Ha COCHOBOM NbNLLE,
NPHUHECET HEMANYX? NONBIY HAPCAY ™.

O Proomy (Yu Ruomu)
(KEaTQICKINT BITOCHCAC TN IHAMEHHTEIN ANETOROT)

asall
HocTnxeHunsa nccnegoBaHum
COCHOBOM NbiNbLbI

C 80-x rofos NPOWNOID BEKa MHOMMK KMTAMCKUMK MCCNeR0Ba-
TENLCKUMK OPIAHM3AUMAMY, AUETONOMaMU WU IKCIIEPTaMX NO NbiNb-
Ue pacTeHuin NpeBoAMNMCH MCCNEROBANNA U MIYHeHME NUTATENbHBIX
KOMNOHEHTOB 1 (PUZMONOTVHECKMX (DYHKLIAN COCHOBOM NbINbLLI. Kpo-
Me TOro, naboparopren MUKPOINEMEHTOB MasHOM rocnutans HOAK
OCYLLECTBARNOCH MEXAYHAPOAHOE COTRYAHUIECTBO 8 3ToM obnac. B

pesynirate BONLLWMHCTBOM MCCNENOBATENe COCHOBOM NbiNbue Bbino
OTBRACHO BAXHOE MECTO.

1. KkcnepumenT no Gopbbe ¢ yToMNAeMocTsio

YioMneHwe C1an0 CUMBONUNECKVM  CUMITTOMOM  COLMAnNbHOMM
YCTPOMCTEA COBPEMEHHON ODWeCTea ¢ ero BeicTpbiM passutueM v
YCKOPEHHbBIM PUTMOM XU3HK, YTOMASHUE ABNAETCA 3AUMTHBIM CAMHA-
NoM Oprasuama. Yromnenue nepexogut 8 BonesHe sepes onpeaenex-
HbI NPOLECC, KOTAA YTOMANEHUE NOCTeNEeHHO HakanmBaeTc, npexae
YeMm nocTeneHHo nepenaer 8 BonesHe, MNpoeeaeHHbIe IKCNEePUMEHTLI
AOKA3ANU, YTO NbUIBLA COCHBI MOXET NONHOCTHIO YCTPAHUTE YTOMANAE-
MOCTb NYTEM YKDENNEHUA (M3NHECKoN CUNbI U SHEPI K.

AKcreprmMeHT: Obiny oToDpaHL! Camku Mbiwed secom 15-17 1, ko-
TOPbIX CAyalHBIM 0OPa30M Pasfenvni Ha ase rpynnbl, IKCNepUMenT
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NPOBOAWICA B A1BYX NAPTUAX: B OAHON MbilaMm aasanock no 20 r/kr
BECA NbUbLB! COCHbI M 20MN /K IKCTPaKTa NbiNbis!, BO BTOPoM no 15r/
KF MblNbLUb! COCHBI M MO 15 M /K 3KCTpaKTa NbinbLs). Mbinbua v SKCTPaKT
CMELMBANKCH € HEOONBLMM KONMHECTBOM KOPMa ¥ AaBanich MbllLam
nepea 0DLMHLIM KOPMNeHreM. SKCnepumMeHt npogonxanca 30 axev
AUNA TECTUPOBAHMUA CONPOTUBSIREMOCTI YTOMACHMIO B KXAO0M M3 rpynin.

Mbilv NOMEWENUCS HA INeKTpUUecKui Bpaluaowmics Bapaban,
BpalLeHre KOTOPOro NpuHYXaano ux beicrpo Bexars. Perucrpuposa-
NoCL BpeMA O Havana epawenvs Bapabaxa no nagesna mMbiwm ¢ Ga-

pabaHa or yCTanocTu, KoTopoe 0B03HAYaN0Ck KaK Bpems BpaweHus.
Pe3ynsrathi Noxasatb: 8 Tabnuue 2-1

Tabnuua 2-1.
BAusHMe COCHOBOM NbINbLLI HA BPEMA BpawleHuA Muiami Bapabana

[l’ r;na T |Konwuectso | Bpewms Bpauenus Ga-
! P’V o |mowen  |pabana, c (X+SD)
\Kontponswarrpynna | 20 # _35,4%20,0

Conoean nenbua 15 -
| Mepeas g 20 58,2+£28,6°

Ll_'/xf |
e S [ Y R, IR
| e 20 71,4190

nspmu
Mblwei

#ﬂbuy,ﬁwﬂ.. £ = S——e=e
Kowrponewasrpynna | 25 | 52,84243

CocHoBan Nuinbua 20 |

25 72,8224 4
rfes

3xcrpam _ﬁ“ 1—. 2; ik 774:24;‘_ |
|neweum20mner | 7 | T

NpumMeyaHye: No CPaBHEeHMO € XOHTRONLIHOA rpynnon: * P<0,05, ** P<0,01.
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SKCNEPUMEHT NOKA3aN, YTO NbINLUA COCHbI 3aMETHO YNYHWaeT du-
IAMECKOR COCTORHME MbILWEN, YBeNWYUBaAR NPOAOIXMUTENBHOCTL WX
npebbisanna Ha Bpawaiowemcs Bapabaxe.

Mpu CYweCTBYIOWER MaHNA B OTHOLLEHWIA NBINBUbI COCHBI, NPOAYK-
Tbl HA €€ OCHOBE CTany (PaBOPUTaMK B CNOPTUBHLIX Kpyrax, Muorue
aTneTbl CTany NPUMEeHATL NPeNapaTsl Ha OCHOBE NbiNbLb! COCHBI ANS
TOro, HTODbL! YNYHLWMTL CBOM CNOPTUBHLIE AOCTIXEHUA. Ha Onumnni-
CKUX Urpax B Miosxere cnoprcmeH n3 QunnaHann, nobegurens 8 se-
noroxkax #a 5000 v Ha 10000 meTpoe, 4acTo NPUHUMan Npenaparsl
Ha OCHOBE COCHOBOW NbiNbUb! AR NOBLIWEHWA BbIHOCAKBOCTH. Of-
HOM M3 BAXHBIX NPUYMH, NO KOTOPOU Myxammen Anu Boin kopoHo-
BaH KaK 4eMnuoH HBoxca, BbiNo 10, HTO OH NOCTORHHO NPUHUMAN NOA-
MOTOBNEHHBIE €ro AVeTONONOM HanuTKK, B COCTaB KOTOPbIX BXOoaMNa
NbINBLLA COCHbI, BOKC ABNRETCA TAXENBIM BUAOM CNOPTa, TPeOyIowmM
CUNBI, UCTOMHMKOM KOTOPO#M MOXeT BbiTb 1 NbiNbua CocHbt. B CLUA,
OUHNAHAKK ¥ APYIMX CTPaHAX NBINbUA COCHBI CTana ycunutenem
CHNBI CNOPTCMEHOB. KOHCTUTYUMA TeX, KTO NPUHUMAaN Nbinbuy COCHLI,
NO CNIOBAM CNOPTCMEHOB Y UX TPEHEPOB, 3HAYUTENLHO YNYNLLMNAECH, C
SHEPrUel B TENE, OXMBNEHHbLIMY ABWXEHUAMU U OTCYTCTBUEM CNeoB
YTOMNEHUA,

2. JkcnepumeHT no bopube co crapeHnem

Henoee4ecreo BCerpa MeyTano o 3A0POBLE Y AONTONETUN U CTPEMN-
NOCb K KM, COMMacHO MHEHMIO MEAVUMHCKUX KPYros, Xu3Hb Yenose-
Ka TeCHO CBA3aHa C TaKUMM (DaKTOpamMM, Kak HaCneACTBeHHOCTb, NUTa-
HWE, 300P0BLE, OKPYXAIOWANA cpena, u TA. Mccnenosanus crapesma
W KNMHUYECKan NPaKTUKa NPUMEHeHUS NbiNbUb! COCHB NOATBEPANNK
€e CBOICTBA NO NPOPHUNAKTUKE CTAPEHUA 1 YBENUYEHWIO NPOLONXM-
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TeNsHOCTU XM3HK. Mexarnam BopbObI NBINBLL! COCHB! CO CTapeHUeM
COCTOMT B TOM, YTO OHa CNOCODCTBYET YBENMMEHMIO KONUMECTBa MUTO-
XOHAPUIA, 0DECNeYMBAIOWMX AbIXaHVE KNETOK, NOBLILLANR AKTUBHOCTL
¥ XU3HeCNOCODHOCTL KNETOK OPraHn3Ma HenoBexa, Npu 3ToM npe-
[AOTBPALLANA OTNOXEHWE NUNUA0S HA CTeHKAX KPOBEHOCHbIX COCYA0B,
COOTBETCTBEHHO obecneunsan NPOMUNAKTUKY arepockneposa. Korma
YBENUYMBACTCA KOMMHECTBO CyNEepPOKCMAAMCMYTalbl 8 IPUTPOUMTAX,
YTO NPUBOAMT K CHIKEHMIO CONEPXAHMA OKUCNAIOWMX NG0B, 3
370, B CBOK OMEpeab, CNocoDCTBYeT CHMXEHVIO POPMUPOBAHMA NK-
NOGYCUMHA B Tene XMUBOTHOM (B CEPASHHOM MBILLLE, NEYeHI, MO3-
ry). Acxops v3 aKTMBHOCTA CyNEepPOKCUAOMCMYTadbl ¥ COREPXAHUA
NVNMAOB, NOCNE NPUEMA NbINbLB! COCHBI BHTUOKCHUAZHTHBIE BO3MOX-
HOCTV OPraHM3Ma 3aMeTHO YNYHLWAIOTCA.

B atom akcriepumenTe 60 Mbiledt 8 Bo3pacte 60 axen i paae-
neHbl Ha TpM rpynnst no 20 ocoben, noposHy caMubl 1 camkn. B nep-
BOW M BTOPOI MPYNNAX MbILLAM EXEAHEeBHO Yepes XeNyao-HbIA 30HA
[RaBanack COCHOBAA NbinbLa 8 NnO3mMposxe 300 Mr/kr Beca Mbiwm v
600 mr/xr, COOTBETCTBEHHO. JKCNEPUMEHT NPOROIXKANCA B TeveHne

30 axen, v ero pesynsTarsl noxaszanu Honee BhiCOKYIO aKTMBHOCTL Cy-
NEePOKCUAANCMYTa3bl Y MbILLIEN, KOTOPLIM AABANACck NLINLUA COCHLI NO
CPaBHEHUIO C KOHTPONBbHOM rpynnoi. Cm. Tabauuy 2-2.

Tabnuua 2-2
Conepxanme cynepokcuaarcmyTassl (COL) 8 nevernn Mbuwedn:

f1033 NbiNbUb! ';rqucno mbiwesn | COA (Mxr/M;

2,04£0,31

e e
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Crapexue KNeToK NPefoTBPaLULAETCA NPY NOBLILUEHUK CNOCOBHO-
CTM OpraH13Ma yaanate ceoboaHbie paaukansl, a 31a cnocobHoOCTL
BO3PACTaeT C NOBLILEHMEM AKTUBHOCTU CYNepoOKCMAAMCMYTa3bI.
CopepxaHue nunodycunHa B MO3ry, CepaLe M NeYeHn Mbllen,
KOTOPbIM B Te4eHWe MeCAUa [aBanachk Nbibua COCHBI, HUXe, YeMm
8 KOHTpONnbHOM rpynne (Cm. Tabnuua 2-3). NlunogycumH ABnaeTCA
NpoAayKkToM, oBpasylowmMmMcs noa so3nencrTenem ceoboaHbix pa-
Aukanos. [py NOCTOAHHOM NPUeMe NbINbLULI COCHBI CoAepXaHue
NMNOGYCUMHA B KNETKAX BHYTPEHHWUX OPraHos MoxeT ObiTe cHu-
XEHO.

Tabmua 2-3
Onpepenenne CogepxaHna MMNoPycumHa

) = BHEHMWEe C
11033 Nenbup | Konuyecrso I !

{mr/xr Beca) | Mowen Nnodycumn | KOHTPONBHOA

20

0,09+0,02
0,08+0,01
0.23£0,06

Mpu KAUHUHECKWX UCNBITAHWAX NOCNE NPHUEMA NBINbUBLI COCHBLI Y
NOXMNLIX NIOARA NOCTENEHHO UCYe3aNa CTAPYECKan NUIrMeHTauun
KOXW.

3. KCNepUMEHT C AerCTBMeM COCHOBOW NbiNbuUbl NO 3awuTe
CepAua, MO3ra U KPOBEHOCHBIX COCYAOB

KnuHuveckan CTaTUCTUKa NOKA3bIBALT, Y4TO C BO3PACTOM, y NOAeN
OTNOXEHWE XONeCTEPUHA HA CTeHKaX COCYAOB NPUBOAUT K aTepo-
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CKNepo3sy, KOTOPLIA NPOABNALTCA B YBENUYEHUM XPYNKOCTH U CHI-
XEeHVUM 3NACTUHHOCTM COCYAOB, BLICOKOM KDPOBAHOM AJBAEHWUW.
Npu TakuX YCNOBUAX MOHOCNOMHLIE KanWNNAPbLI INUTeNMA ¢ ToN-
UMHOM cTreHok Bcero 0,005 MM CTAHOBATCA OCOBEHHO CKNOHHbIMM
K KposoTeseHuio. Hambonbiwyo onacHocTs npeacrasnser cobon
CXaTve MO3roBbIX TKAHe! NPy PaspyweHrn Kanunnapos C BHYTPU-
MO3rOBbIM KPOBOTEHEHMEM. ITO MOXET, B KOHeUHOM CHeTe, NPUBO-
OUTL X remMunnerym unu cmepr. Obnanan Boratoim NUTaTENLHBIM
COCTAaBOM, NbINbUA COCHBI CNOCOBHa ynyuvwats obMeH Bewecrs,
Perynuposate BHYTPEHHIOI CeKpeumio, ynyulat 3amecTurens:
HYI0 3KCKpeumio. B pesynsrate neinbla COCHbl CNocobHa 3auwm-
WaThb CEPABHHOCOCYAUCTYIO CHUCTEMY, YNYHILAR COCTORHME COCYAO0B
cepaua n Mo3ra. B ocobeHHOCTH, OAMH U3 KOMIMOHEHTOB NbINbULI
COCHbI, PYTUH, KOTOPbIM NOBBIWAET NPOYHOCTL KANUANAPHBIX CO-
CyAoB ¥ Takum 0OPa3oM 3alMuLaeT CepaetHOCOCYANCTYIO CrucTe-
My, 3H3YUTENbHO COKPALLAeT PUCK BO3HMKHOBEHWA anonsexkcum
Mo3ra y niogew ¢ 3abonesauuamu cepaua. OH Takxe 3pPexTvsHO
NPEenoTBPALLAeT HapyWeHWe NPOHULAEMOCTH KanuANApoB, BHY-
TPUMO3rOBbIE KPOBOM3NUAHUA U KPOBOM3NUAHWUA B CETHATKY MNa3.
IKCNEPUMEHT, NpoBeaeHHbIn B NCCNenosaTensckoM oTaeneHnn
TexHoNOru4eckoro yumsepcurera s r. Mionxew, lepManuna nokasan,
470 ¢ fobBasneHUeM B NULLY MbIEH COCHOBOW NbiNbLbI, YPOBEHL
XONECTepUHa B CLIBOPOTKE KPOBM Y MbileH, KOTOPbIM AaBanacs
COCHOBaA NbINLUA, Ha 3,7-4,3 Mr/100 MN HUXE YeMm B KOHTPONLHOW
rpynne; npu pobasnexuu 8 Nuuly 2% COCHOBOW NbiNbib! He Bbino
3aMEeTHBIX OTAIUYMIA NO COAEPXAHMIO NUNONPOTEUHA NO CPaBHe-
HUIO C KOHTPONbLHOM PYNNOW, OAHAKO, Npu N0BaBREHUN B PAUMOH
NUTaHKUA Mbilen 5% COCHOBOW NbiNbLbl, YPOBEHL XONECTePHHA B
AMNONPOTEMHE HA3KON NJIOTHOCTM Y HUX OKasanca Ha 7,1 mr/100
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M HMXE, Y4EeM B KOHTPONBHOM rpynne. OTnoxeHne XoNnecrepuHa Ha
CTEeHKaX KPOBEHOCHBIX COCYA08 ONPeNenseTcs, raeHbiv obpasom,
COAEPXKAHMEM XONECTEPMHA B NMNONPOTEMHE HWU3KOM NAIOTHOCTY,
MOXHO CKa3aTe, YTO PEerynapHbiii NPUeM COCHOBOW NblNbubl BO
MHOroM CnocoBCTayeT 30POBLI0 KPOBEHOCHBIX COCYAOB 33 CHeT
CHUXEHMA COAEPXAHUA XONnecTepuHa. B rpynne Molwen, KOTOPbIM
[06aBnanocs 8 nuLLy 5% COCHOBOM NbINbULI, COREPXAHWUE TPUMIN-
UepHaOoB B ChiBOPOTKE KPoBu Osino Ha 13,7 mr/100 Mn HuxXe, Yem
8 KOHTPONLHOM rpynne, Ka 1,9 Mr/100 MA HKUXE B AMNONPOTENHAX
€ BLICOKOW NNOTHOCTBIO M Ha 0,7 Mr/MN B NUNONPOTENHAX C HU3KOW
nnoTHOCTBIO (CM. Tabnuuy 2-4). Bce nepeumncneHHoe AeMOHCTPU-
PYET, 4TO NbINbUA COCHbI CNOCcobHa 3awnaTs 3A0pOBLE Cepaua,
CHUXaA COACPXAHUE B KPOBM XONECTEPUHE W TPUMMKMLEePHUA0B.

Kpome Toro, Nbinbua cocHel cnocobHa ysenuamsars CUNY CUCTO-
Nt v PYHKUMK Cepaua.

Tabnuua 2-4
Bnuaxue NbiNbUbl COCHB! Ha NAOTHOCTL XONeCTepruHa
B NMUNONPOTENHAX CLIBOPOTKH KPOBK MbILIEY

l’wnna l ——
| floza neinsusl, %

{Xoneaepnn 16714103 | 7194109 | 67,3292 | 71,0893

B8 (uIBOPOTKE

Kpm e

nan(ur/loom 35,062 | 359254 | 32,9249 135,843,2

B 5.9: | 35,

THN (vr/100Mn) 6,8 | 32,0272 | 27,2486 | 343%70
|
e

NOHN (Mf/_‘_(EMn)

(overo ol | 02517 |35%290 | 2.2%21
NNOTHOCTH)

0.9t| 8

— e S—— —— e —
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4. JKCNEePUMEeHT NO 3aLuUTe NeYeHn C UCNoNb3oBaHnem
COCHOBOM NbiNbLbI

Meuerb ABNAGTCH BAXHLIM OPraHoM, ODeCneyMBaIoWMM BLIBOA,
TOKCVIHOB 13 OpraHnamMa. HexoTophbie BpefiHbIe 418 OpraHn3Ma selle-
CTBa, TAKME KaK XMMUKATbI, OCTATKU NeCTULMAOB, HUTPOaMUHBI MOTYT
NONANAaTh B OPraHuU3M BMECTe C NULLEH, TAKMe BeWecTsa MoryT Obits
KaHUeporeHHbiMK. Meyers CnocobHa 3almiaTts OPraHuam OT Takoro
POAa BeWecTs, Npespawias ux 8 DesspeaHsie ¢ NOMOWBIO oXuce-
HUA, BOCCTAHOBNEHUA, PACLUENNIeHIUA, CUHTE3a U [eaMUHUPOBAHUA.

MbiNbUa COCHB! CNOCODHA AKTUBUIVPOBATL KNETKN NEYeHV U pery-
ANPOBATL CEKPEUMIO XKEeNUM, YTO, B KOHEYHOM cyeTe, obecnednsaer
npepoTepawiesre 3ab0NeBaHui NeveHN. IKCNEePYMEHTH! QEeMOH-
CTPUPYIOT 2P PEKTMBHOCTE NbiNbLbl COCHBI MO 33LUMTE KNETOK NeYeHu.

SkcnepumenT: 80 Mbilen Becom 22-24 rpamMma pasfienesbl Ha
yeTbipe rpynnbi. [18e rpynnbl SBAKKOTCA KOHTPONBHBIMK, NPY 3TOM 8
OAHOW KOHTPONBHON MPYNNe MbllLaM He A3aBanoCh KW ankorons, Hu
COCHOBOW NbiNbUBI, B APYTOA KOHTPONBHOM rPynne MbllaMm 1asancs
50% anxorons 8 aozuposke 0,15 Mn/10 r Beca. B AByX 3KCNepUMEH-
TanbHbIX TPYNNAX MbilWaM B TeseHue 14 aHen exenHesHo QaBanach
COCHOBARA NbiNbUa 8 aozuposke 0,5 u 1 rHa 10 r seca. MNocne r1o-
ro MBILLIAM He NABaNU NULLA B TeHeHUe BOCbMM Yacos. CMepTHOCTL
¥ renatoMeranua 0Ka3anucs Hanbonee BLICOKUMMU B rpynne Mbllued,
KOTOPbIM A3BaNK 3NKOrONb, XOTA B FPYNNax MbILLIeN, NONy4aBLIMX an-
KOFOfb ¥ COCHOBYIO NbINbLY ¥ CMEPTHOCTL U PYHKUMW NENEHN 3HA-
YATENLHO OTIMHANKCE B NY4Wwyo CcTopory (cMm. Tabnuuy 2-5 Huxe),
310 NOKA3LIBAET 3aMEYATeNbHYKD CNOCOBHOCTL COCHOBOW NbINbUBI!
3aUMILATE NeYeHb NPY aNKOroNbHOM MHTOKCMKAUMW CBA3AMHOM C an-
KOrONM3MOM.
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Tabnuua 2-5

3aLWMTa NeYeH MbILUEN NPU ANKOTONBHOK
VIHTOKCMKAUMKA € MCNONLIOBAHMEM NbINbLLI COCHbLI

fpynna | foza Yucno | Cmeprocts
‘.(.f/\OI BECA) | Mbiwen

g S —————

Bec' nevyeuu,
(X#SE)

KouTponsas 099+03
Anxorone 1,32£0,05

Meanblia cocHs | ) 1,024£0,03
Manbua coonns | Jo_ 100£0,04

NMeinbya CocHbl CNOCODHA BOCCTaHABNWBATL PYHKUMU NEYCHU W
CNOCOBCTBOBATH NEYeHMIO ACUMTA, OCODRHHO NPU XPOHUHECKOM 3a-
TAXHOM renatute. Mpn KNUHUHECKOM HabNIoAeHUN OTMEMEHO, YTO
NPVEM NbINLUB! COCHBI 3HAYUTENBHO YNYYLLAN COCTORHME NALMEH-
TOB € TAKMMM CUMINTOMaMM KaK YTOMIIABMOCTb, Becnokoncrso, pac-
CTpOVCTEO NUwesaperns, 6onu 8 obnacri neyenn. MeiNsUa COCHLI
yacTo obnagaer yHUKansHLIM AeVCTBMEM ANA NALMEHTOB, KOTOPbIM
He NOMOraloT NexapcTsa, Wi KOTOPLIM B CUNy BO3pacta unv no
NpUSKMHE CONYTCTBYIOWMX 3aD0nesanni Henb3s AasaTh NeKapcTea.

5. KCNepPUMEHT NO KOHTPONIO BECa C NCNONbL3oBaHMeM
COCHOBOW NbINbULI

Noaaepxanue CTaHAAPTHOIO BECa CTAN0 COBPEMEHHON MOABNBIO
300poBoro 06pasa xu3Hn. Korna HexoTopsie NonHbe NI0au Nbita-
IOTCA M303aBUTBLCA OF NUWHETO BeCa, COKPALLAN NPUEM NwM, ner-
KO MOXET BO3HUKHYTL Mapywerve obmeHa sewecrs. 310 HAHOCUT
Bpef 300POBLIO HE TONLKO TeM, HTO He BCeraa uibasnaer or nuw-
HEro XxXupa, HO U TeM, 410 NPUBOAUT K HEKOTOPLIM OCNOXHEHWAM.
IKCNEPUMEHT NO NPUMEHEHUIO COCHOBOW NbINbUbI NS KOHTPONA
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geca, nposeaeH 8 MHCTMIyTe Mranonorum nuTaHua Texsonoruye-
CKOTo yHumBepcutera 8 MioHxere. B 3TOM IKCnepumMenTe 8 TeveHue
26 aMen nbinbua ROOABNANACL K NONYCUNTETUYECKON NULLE, 3 KOH-
TPONLHOM IPYNNE K NUWE € TON Xe KANOPUAHOCTLIO RoBasnaNmucs
COOTBETCTBYIOWME MUKPO3NEMEHTS!. Pe3ynsTaTel IKCNepUMeHTa No-
K33aNK, YTO NPUPOCT BECA KPbIC, KOTOPHIM R3BANACH NbINLUA COTHBI,
Owin Ha 2,3-2,5 rpamma Huxe. Kpome T0ro, IKCNepuMeHT nokasan
abcomoTHyio 6e30NacHOCTL COCHOBOM NBINLULI ANIA PACTYMX KPBIC
6e3 xaxoro-nNubo crumynupyouero addexra (cm. Tabnuuy 2-6).

Tabnnua 2-6
BNUAHWE NbinblUb! COCHBI Ha NPUPOCT BECA,
YCBOGHME MMM 1 CKOPOCTS NPEODPIIOBANMA NV KPLICIMA

fpynna ;A ;_ N Tc, :D
HNenbud coone, % |2 |5
| FleppoNa“ansHesn

sec() , Rl b
‘Kowewwsioec () |105,058,4 1073473 | 114,2279 | 116,328,
iNpupocteeca (r) 629461 652449 |72,2%45 1_7.‘-‘3-‘-5 !
| Yepoewnenmum | 166,3£10,6 | 106,225,7 |166,4%2.3 ]1“-4#8-.,‘ :
Cxopocte npeob- | | \ '

PAI0BINMA MAWM 2662013 256£015 '2,2720,21 |2,2320,08
(npapocrenafeec) | | = it i -

|42,024,1  |42,0+45 |42,0£43 42,124)
| A |

’.
!
|

Bnusnme COCHOBOWN NbiNtbilbl HA KONTPONL HajL Becom Taxxe Bbuno
NOATBEPXACHO ¥ KNMMHUYECKON NpaKTukon. HabmoneHus noxasann,
YTO XMBOT y BONBLIMHCTEA NOAEH NPMHUMBIOWMX NbUbLY CTAHOBUTCA
MEHBLE, YTO CBLTENBCTBYET O PONK NbUIBILI COCHY! B (POPMMPOBa-
HAM CTPOMHOM DMrypel. 70 TECHO CBA3AHO C TeM, NTO NbINbUA COCHBI
CHUXAET CONACPRKIHNE NANUAHBLIX COBAMMEHHA U NOATBEPXAAET 3aN1-
Y B ADEBHEN KMTanCKon DAPMAXONEe O TOM, YTO NOCTORHHBIN NPUem
COCHOBO NbiNbUb! NOMOraeT CHA3ATS BeC.
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aCORCPXKANAE CAXAPUAOE M AMUHOKHCNIOT, NPOTEHHA,
BUTAMMHOB ¥ IHIMMOB B KJIETKAX NMNbULI 3HAYHTENLHO
NPessIlaeT MX COACDXINME B KIETKAX KOPpHEA, crebnen
W AMCTHOS ITHX DACTEHRY.

Anonus . CBOHCTEA PACTeHHMN

naea lll MutaTenbHblie CBOUCTBA
COCHOBOW NbbLibI

NbiNbUA CHATAGTCA «EAMHCTBEHHBIM KOMMNNEKCHBIM NPOAYKTOM
NUTaHKUA 8 Mupe», OHA CONCPXUT BCE BAXHBIE ANR XU3HW NUTaTeNb-
Hble BEWeCTBa, YHUKansHbie no caoen npupoae. Opykisl v 0BOWM,
KOTOpbie Mbl ynoTpebnsem 8 nuuyy, cogepxar ao 90-92% soast, v
nocne gernaparauum B HuX ocraerca meHee 10% mcxonHoro seca.
C neinbuon aeno obcrout Haobopor, KOTOPan nocne gervaparaumm
coxpaHser 94,7% wucxoaHoro Beca. Takmm oDpasom, ee MOXHO
CYUTaTh CBEPXKOHUEHTPMPOBAHHOW NUWENn, He CONOCTaBUMON C
nobbiMu ApYr MMM NPOAYKTAMM NUTAHUA B NPUPOJE.

MbiNbLE BKNIONAET Pa3NUHHBIE NUTaTeNLHLIE BewecTea u buoaxk-
TUBHbLIE KOMMOHEHTH!, XOTOpbie OKa3biealoT Bonbwoe snuaHue Ha
obMeH BewecTs B OprasuaMe U NPeBOCXOHO PerynmpyoT Gusn-
ONOTUHECKYIO aKTUBHOCTL NOYTH BCEX OPraHoB. [Ana uccnegosaHmns
3TUX QyHKUUIA Nbinbus! Slabopatopua NO UCCABAOBAHWMIO MUKPO3-
nemeHTOB, MasMan BonsHMua HOAK u MHCTUTYT hmsnonorim nu-
TaHuA (EBpONencKuin MCCnegoBarenbckuini LeHTp obmeHa MUKpo3-
nemeHToB) TexHu4eckoro yHmusepcurera MioHxeHa 8 Hasane 1990-x
COTPYAHMYaANM no nporpamme «MccneaosaHme NUTaTeNbHLIX U Ou-
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3MONOTUHECKMX DYHKUMIA KMTAUCKON COCHOBOW NbiNbubi», WTOrm
nporpammel, onybnukosauHbie secton 1994 r. noaTeepaunu, 4To
NbiNbLUA COCHBI COAEPXMUT NUTATENbHbIE BewlecTsa, HeobxoauMsle
ANA AONTOBEHHOCTY OPraHmn3Ma. STUX NUTATeNBHbIX BRLECTB Hacuu-
TeBaeTca cebiwe 200, BKNI0YaR PazNnruuHbe NPOTerHb!, aMUHOKC-
NOTbI, MUHEPANBLHLIE BEULECTEA, HYKNEUHOBbIE KUCNOTHI, (DepMeHTs!
¥ KO PMEHTE!, MOHOCAXapUabl M NONUCaXapUbl. 3TO NOKA3biBaeT,
HTO UEHHOCTE COCHOBOW NbINbUB! 3aKNICHAGTCH B KOMNNEKCHOCTH U
ONTUM3NBHOM COMETaHMM NUTaTeNbHbIX BewecTs. Ewe Bonee ueHHo
10, 4TO BCE NUTaTENbHbIe BRLWECTBA B COCHOBOW NbINbUE SBNKIOTCA
OMONOTUHeCKU AKTHBHBIMNA.

1. NporerHbl U HYKNEeMHOBbIe KUCOTbI
1.1 NporennH

MpoTeutbl ABNKIOTCA OCHOBOW XW3HA M OPraHU3Ma, OHW 3aHKU-
MalOT B OpraHu3Me BTOpOE MeCTo nocne sofAbl. Bce BaxHble TKaHu
OpraHvimMa TpedyloT y4HacTvA NPoTerMHOB. KpoMe TOro, npoTerHb!
TAKXKe ABNAIOTCA OCHOBHOM CyDCraHumen Ans GOPMUPOBAHUA NPO-

TONNas3mMbl pasnuynelx knetok. CopepxaHve NPoTenHa B OpraH1ame
B3POCNOro “enoBeka cocragnser okono 16,3%, 10 ecrs y Yenoee-
Ka Becom SO kr 8 opraHniMe copepxuica 8,15 kr nporevHos. 21u
NPOTenHbl NOCTORHHO NOABEPIAITCA AMHAMUYHBIM MIMEHEHUAM B
BUE NOCTOAHHOMO CUHTE3a 1 pacwenneHua. poTentsl, conepxa-
LMECs B NMLLE M NOTNOLLAEMbIE OPraHU3MOM, B OCHOBHOM UCNON.-
3yI0TCH ANA NPOM3BOACTEA HOBLIX TKAHEW UMW ANR NOAAEPXKAHNA
AMHAMUYECKOrO PABHOBECUA MEX/AY PA3PYLLEHUEM 1 pereHepaym-
€11 NPOTEeUHOB B TKaHsx, Mpu HepocTaTo4HoM notpebnenun npore-
WHOB NPOMCXOAUT CTAPEHKE, U NErko BO3HMKaKT Bonezun. B pacre-
HUAX HaMOOoNLILILe KONUHECTBO A30Ta COACPXUTCA B Nbinbue (3307
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BAXEH ANA XKM3HY, TaK KAK OH ABNRETCH DA08LIM 3NEMEHTOM aMu-
HOKMCNOT 1 Hanbonee BaxkHbiM KOMNOHEHTOM NpoTenHos). Mpore-
MHbBI B NbINLLE CYWECTBYIOT B BUAE NPOTEUHOMA0B.

AMMHOKMCNIOTA ABNRETCH NPOAYKTOM pacwennenmnn u Basossim
COCTaBHBIM 3NEMEHTOM NpoTerHa. Liensio notpebnenus NpoTerHos
ABNAETCA NONYYEHUE PAINUYHBLIX HEODXOAMMBIX [Nf OPraHmMiIMa
AMUHOKUCNOT, KOTOPbIE YPE3BLIMaVHO BaXXHbI ANA XU3KW. B npupo-
Ae cywecreyer bonee 20 aMUHOKUCNOT, 8 13 KOTOPEIX ABNAKTCH He-
3aMEHMMBIMK amuHokncnoTamm (EAC), KOTOpbIe HE CUHTE3NPYIOT-
CA B OPraHmn3Me 1 QOMKHb! NOCTYNaTL M3sHe. BLICOKOR cofepxanue
AMUHOKUCNOT ABNABTCH MABHOW OTNMHNTENLHOW YepTOn NbiNbUb!.
Bce cywecreyowme 8 npupoae oObI4HBIE 3MUHOKUCAOTLI B 3HAYM-
TeNLHBIX KONUYECTBAX COALPKATCA B NbULLE, HTO MOXHO YEUAETS 8
Tabnuue 3-1.

Tabnrua 3-1
Conepranne OCHOBHLIX AMUHOKUCIIOT B COCHOBOM Nu1LUe
Auuuoxv.(no;; - _?oaepxuune Amunoxucrons | Conepxanue
o |ftMrf1001) (Mr/1007)
Acnaparumosar | 1098 WsoneduwmH (ILE) ] 539
(ASP) :
Tpeonun (THR) | 492 | Nedwen (LEV) (846
Cepus (SER) 522 Teeposun (TYR) | 365
MotamuHosan 1579 @eHunananud - |572
{GLU) l (PHE)
fnnM_t_Yl 698 Nmanm (LYS) | 802
Anawvun (ALA) 1564 Nacraanm (HIS)_l 189

Uwcteam (CYS) 1 12 Apranan (ARG) [298
8

Banun (VAL) 646 | Nponuy (PRO) 80

MeTvionan (MET) | 166 Tpuntoan (TRR)
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BocemMb U3 NEpPedrCcNeHHbIX BbIWe aMUHOKUCNOT ABNRIOTCA He-
3aMEHMMbIMM, @ UX COAIEPXaHWE M COOTHOLIEHUE NOMTU COOTBeT-
CTBYIOT CTAHAAPTaM, YCTAHOBMIGHHBIM BCeMUPHOM OpraHnsauven
snpasooxparenus (BO3) v lNpoaoBONbLCTBEHHOW W CENbCKOXO-
3AncTBeHHOM opravusauven OOH (QAO). MNurarensHan UEHHOCTb
NBINbULI COCHLE € HE3aMEHUMBIMWU 3BMWHOKUCNOTAaMMN NaXe NPesbi-
WAET CTaHAAPTS!, YT0 BuAHO 13 Tabnuue: 3-2.

Tabnuua 3-2 CogepxaHne 8 He3aMeHNMbIX AMUHOKHCAOT
8 NbINbUE COCHBI B CPaBHeHun o cranaapramm ®AO

Awuoxncnon" Cdnepxanue Coorr;o;ue i G;xiapr 0A0.
(mr/100 )

Tpeonu (THR) | 492 4,4 4,0

Banm (VAL) | 646 o 5.0
MeTHOHMH 166 3.5
(MET)

Wioneaumu (lLf) ‘ 539

i Neaums (LEU) V846
DeHunnanasmuu 572
(PHE)

M vs) |8
Tpuntoham (TRP) | 149

LIeHHOCTL COCHOBOM NbINbLUB! 3KMONAETCA HE TONLKO B TOM, YTO OHa
Borara aMMHOKUC/IOTaMM, HO 1 B TOM, “TO 3TV 3MUHOKMUCIIOTE! NPUACYT-
CTBYIOT 8 Heit 8 ceoBoaHOM Buae. A B cBOBOAHOM BURE aMUHOKMCIO-
Thi YNLLE NOMOLWAIOTCA OpraHm3MomM. OCHOBHaA 4aCTe AMUHOKMCNOT
B NLINBLE COCHBI HAXOAUTCA B CBOBOAHOM BUE W, B YACTHOCTK 8 He3a-
MEHUMBIX aMUHOKUCNOT.
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1.2 HyknevHoBble KUUIOTbI

Xusub npegpcrasnser cobow popmy Benkosoro cywecrsosa-
HuR, a 6enok (npoTent) ABNSETCA OCHOBOW Xu3nKu. OaHaKo, nocne
OTKPBLITUA HYKNEVMHOBLIX KMCNOT CReAyeT Npu3HaTh, YTO0 UMEeHHO
OHM ABNATCA Hanbonee BaXHbLIM ANA XU3HK BEWECTBOM. Mme-
0TCA 1BE NPUYMHBI UIHOPUPOBAHUA B NPOLWNOM NUTaTeNbHOW
UEHHOCTY HYKNEMHOBLIX KMCNOT. BO-NepBLIX, HYKNeUHOBbIe KWUC-
notht Bbinu OTKpPLITLl Bonee yem Ha 100 net nozxe, 4em Genok,
a BO-BTOPLIX, CyWecrsosaswee 8 TP3JUUMOHHON HYTPUONOTUK
MHEHME, Y4TO HECMOTPA Ha BAXHOCTL HYK/IEUMHOBBLIX KMCNOT ANA
OpraHu3Ma, OHW, TEM HE MeHee, MOryT BbiTh CMHTE3UPOBaHLI BHY-
TPW OPraHu3Ma, ¥ NOITOMY HET HeobxoaMMOCTHU B KX NoCTynne-
HUW N3BHE, C NKLLEeN.

CywecTsyior 183 TMNa HYKNEMHOBOW KUCNOTLI, 8 UMEeHHO pnbo-
HyxnenHoBas kucnora (PHK) 1 aesokcnpuboHyknenHosas kucnora
(OHK)., OauH aMepyKaHCKUA YHeHBIM KaK-TO CPaBHUN NPOTEenH ¢
ABUXYLWMMCA aBTOMODMNEM, BOAUTENEM KOTOPOro RBMAGTCA Hy-
KNEUHOBAA KMCNOTA, HTO OTPAXaeT CBA3L U B3aUMOAECUCTBUE MeX-
Ay Humu. Nporentb:, HeobxoauMbie ANA PUIMONOMMHECKON aKTVB-
HOCTM OPraHn3Ma, CUHTE3UPYITCA nog pykosoacrsom [IHK, a PHK
BLINONHAET 3TY 33/134Y. 3T0 MOXHO PACCMATPUBATL CNERYIOWWVM 06+
pazom: HK aABNReTcs AM3anHepoM 8 NPOU3BOACTBE NPOTEUHOB, a
PHK BBINONHAST 3aMbiCNbl AU3avHepa Ha npouseoacTse, Uccneno-
BaHUA, NPOBOAUBILMECH B TEYEHME NONYBEKA A0KA3aNU, Y10 HyKNe-
VIHOBbIE KNCAOTHI HECYT BCIO NeHETUHECKYI0 MHMDOPMALINIO XU3HN U,
HaXOOACk B XPOMOCOMAaX AAPA KNETKW, ONPeaensiorT HacneacTBeH-
HOCTb, PYKOBOAAT CUHTE3OM NPOTEUHOB, KOHTPONUPYIOT AeNeHWe 1
POCT KNEToK. MOXHO CXa3aTb, Y4TO OT POXAEHWUA QO CMEPTU XU3Hb
YNPABNACTCA W KOHTPONMPYETCA HYKNEWHOBBIMIW KMCNoTaMu. Moa-
1OMY HYKNIEUHOBbLIE KMCNOTHI MOXHO HA3BaT CYTHIO XKMU3HM.
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HyxnenHoBbIe KMCNOTBI B OPfaHu3Me CUHTE3VPYIOTCA ABYMA NyTA-
MU, MepBbi M3 HAX 3TO NEPBMHHLIN CUHTE3 B NEYEHU, a8 BTOPOW, 3T
KOPPEKTUPYIOLMIA CUHTE3 B NONOBHOM ¥ KOCTHOM MO3re. OBHapyxe-
HO, 41O nocne 20 neT 8 OpraHu3Me YenoBeKa NOCTeNeHHO CHUXAeTCA
CNOCOBHOCTE NEPBUYHOND CMHTE33 HYKNeUHOBbIX Kucnor. Crapexve
OPraHM3Ma, BKAIOMaR CTapeHue KOXW, NoTepio BOMoC U ux nocene-
HUE, YMEeHbLUeHWE (DU3MHECKON CUNbL, 3aMEANEHME MbLICTMTENLHBLIX
NPOLECCOB M NOTEPR 3PEHWUA, ABNAETCH PE3YNLTATOM OCTaHOBKM 00-
HOBNEHUA KNETOK M3-33 HEOCTATONHOCTIA CUHTE3a UKW NOCTYNNEHMUA B
OPraHU3M HYKNENHOBLIX KMUIOT. MNpoaomkeHue NOCTaBky B OpraHuaMm
HYKNENHOBbIX KUCNOT HeoBXoauMO ANa TOro, YTODLI OTCPOMUTL CTa-
POCTL ¥ COXPAHUTE MONOAOCT.

BaxXHbiA KOMNOHEHT COCHOBOW NbiNbUB, HYKNEMHOBaA KWUCNO-
1a, yxe npusnex k cebe bonbiuoe srmMmarve B mmpe. [1-p Opakk 8
CLUA yeepeH B TOM, 410 notpebneHue nuum Boraton HyknemHosb!-
MU KMCNOTaMW pereHepypyer KNeTku 1 NPeaoTepallaeT CrapeHue n
pasnuyHbie XpoHuieckue 3abonesanun. B ceoeit kHure «No-aging
Diet» ([luera Be3 crapeHuna), oH nuweT: “"Hauma ponroxuvrene noa-
TBEPXAAET NUTATENBHYIO UEHHOCTL HYKIIEMHOBBIX KMCNOT”, HekoTo-
pbie UCCenoBaTeNy HyKNeMHOBOW KUCNOTBI CYUTAIOT, YTO ynorpe-
Onexve B Ny COCHOBOWM NbINbLb! COBEPLUEHHO Heobxoaumo AnA
3NOPOBLA W LONTONETUA C TOUKM 3PEHUA HyTpMonormu. Kpome Toro,
NbiNBLA COCHBI NOCTaBNAET BONBLLIOE YHUCNO IHINMOB, HEODXOAUMbIX
ANA Pa3NOXEHWs HYKNEMHOBBIX KUCNOT, YTOObl NPON3BOANTL Pas-
NW4HBIE NONE3HbIE ANA OPraHM3Ma BeLecTsa, Takum 0Opa3om, Bbl-
MONHAA PYHKUMIO NPEAOTBPALUEHWA CTPEHWUA KNETOK U PEMOHTA NOo-
BPEXAEHHbIX KNETOK 8 npolecce obmenHa sewecrs. MoxHo caenars
BbIBOL1, HTO BLICOKOE COACPKAHME HYKNCHMHOBBIX KUCNOT B COCHOBOW
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NbinbLe obecneynsaeT ee OCHOBHOWM BKNAA B 3A0POBBE M 10Nr0fe-
me. B 100 rpammax COCHOBOW NbiNtbUbl copepxutcs 48,65 mr Hy-
KNEMHOBLIX KUCAOT, YTO ZIeN3er ee BAXHLIM NPUPOAHbLIM NPOAYKTOM,
cnocobHbiM 0BeCNeurBarb NOCTYNNeHUe B OPFaHn3M HYKNEUHOBbIX
KMCNOoT,

2. Butamunbl

BuTaMmHbl COBEPLIEHHO HeoDXoAMMbI Ans ODMEHa BelecTs B op-
raHvsme. B HeDONbUIMX KONMUECTBAX CUHTEUPYEMbIC B OPraHuIMe,
OHM ECTECTBEHHO NPUCYTCTBYIOT B NPOAYKTaX NUTAHUA. BUTaMuHbl Bol-
NOAHRIOT PasnUHHBIE DY3KONOIMHECKVE (DYHKUMMK, XOTA 1 TPEDYIOTCH
8 MU3EPHBIX KONUYECTBaX. B HYTPUONOMKM BUTAMVIHBE ARNATCA HA BO-
LOPACTEOPUMBIE U KUPOPACTBOPUMBIE,

2.1 XXvpopacTBOpMMble BUTaMUHbI
OBwMMY YepTamMK XUPOPACTBOPUMBIX BUTAMUHOB ABIAIOTCR:

(1) No xummueckoMy COCTaBy COCTORT U3 YIMEpoaa, BOROPOAa v
KUCnopoaa;

(2) PacTBOPRIOTCH B XMPaX U XKUPOBbIX PACTBOPAX, HO HE PaCcTBOPA-
JOTCA 8 BOAE;

(3) Cocywecrayior C NUNUAAMK B NPOAYKTAX NUTaHUR;

(4) Npu YCBORHWM B KMLLIBHHUKE OHW 33XBaTLIBAIOTCH NUMbaTe-
CKOV CUCTEMO BMECTE € KMPaMM 1 B MaibiX KONMHECTBax 8bicsobo-
XAAOTCAH Hepes Xenub,

(S) Nocne BCachiBaHMR OCHOBHAA KX HACTh COXPAHACTCA B XKUPOBLIX
TKaHAX;

(6) CumnToMBI AeDULATE BUTAMMHOB NPORBARKOTCA MEJYIEHHO;

(7) Tekyuiee COCTOAHME HEBOIMOXHO YCTaHOBMTL C NOMOLLBIO aHa-
1KA3a MOYY;
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(8) NMpuem B BONLIION AOIMPOBKE HEKOTOPLIX BUTAMUIION MOXET
BLI3bIBATL TOKCUMECKOR AercTBue,

2.1.1 Butamuu A

BUTaMMH A TaKKe HA3BIBAKOT NEPBLIM BUTAMUHOM, Bl IMUHOM
NPOTUB KCePOPTAaNsMMM U peTUHONOM. K HacTosweMy npeMeHn
MHOXECTSOM UCCNBA0BaHUIA NOATBEDXALHO, HTO BUTIAMUH A Ba-
KEeH HE TONbKO ANA 3PeHun, HO TaKXe COBEpPLeHHO Hiobxoaum
ANR pocTa, AuddepeHuraumm xneTox, nponudepayn, BOCNPo-
W3BOACTBA KNETOK, reMono033a ¥ ummyHureta, OcHone pyHk-
UMM BUTaMUHA A BK/IIOH3IOT NOQAEPXIHNE HOPMANBHO! O IPEHNS,
NPeAoTBPAUeHME HUKTANONUK KU KCepoTanbmMum, ¢ 1UMYNMpo-
BaH¥e POCTa, yKpenneHue KocTen, oDecnedeHmne 310poiRLa KOXK,
sonoc, 3ybos 1 pecen. HepasHo A0Kasaro, Y10 BUTaMun A U CO-
OTBETCTBYIOUME eMY PETUHONbI NPeROTBPALAIOT U 33/ICHXUBAIOT
pazsuTve HOBOOBPa30BaHKil UK PLABMANTUPYIOT NPEPIKOBBIe
usMeHeHuA. HOBOODPa30BaHWUA, BKNIOYAA PaK XO/yJIKa, HENKN
MaTK1, AbIXATENBEHOM CUCTEMbI, KOXW U FPpyan, MOXIO IPEeaoT-
BPATUTL. INUASMUONOIUHECKME MCCNEAOBAHUA NOK LK, YTO
npuem sutamuta A obecneunsaer 06paTHyI0 3aBUC UMK 1 B OT-
HOWEHUM HOBOODPa3oBanun. Kypenue B TeHeHre jIInIcInioro
BPEMEHW B COMETaHMW C AePUuUmMTOM BUTAMUHE A yhoiuanBaer
BEPOATHOCTH BO3HUKHOBEHWS DaKa Nerkux, TaK Kak BOAMOXHOCTL
NOPAXEHVA 3NUTENUA TPaxeu 0DPasYIUWUMCA NPY KYPeHK Ben-
3aNUPEeHOM NOBBILLAGTCR HETLIPEeXKPATHO Npu Aedwinice BuTa-
Muka A,

beTa-KapoTvH ABNRETCA NPEAIECTBEHHUKOM BATaMMI LI A 1 11pe-
BPAWALTCA B BMTAMUH A B OPraHU3Me NOCNE NOTAOLLC I 1A TIOM,
noatoMy Geva-KapoTMH TaKXe Ha3blBAeTCs NPO-BATIMMIIOM A U
AEMOHCTPYpYeT 3hexT NPeacTspaWeHns paka. bt »apoiuH
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cnocoBeH ynasnnuears MOHL! NEPOKCUAOE 1, Takum obpazom ocna-
BnaTL NEPOKMCNEHUE KNETOYHbIX MEMBPaH ¥ NpefoTBpallaTh pa-
AUAUMOHHBIA KAKUEPOreHes. SKCNepuMeHTansHO A0K33aHo, Y10
6eTa-kapoTUH OKa3bIBaeT MHrMbUpyuwee BO3ACHCTBUE B OTHO-
WeMMM PaKa MOMEBOTO fy3bips, Nerknux v Koxu, Kpome Toro, Be-
T3-KapoTvH CNOCODCTBYET CHUXEHUIO COREPXAHWNA XONECTepUHa 1
CHUXAEeT PUCK cepaesHsbiX 3abonesannin.

2.1.2 Buramun D3

Butamumn D3, apyroe HasgaHue KOToporo kansuwudepon, 04eHb
BaxeH ana hopmupoBanua kocten. flepuumt smtamuua D3 y pe-
TeV NPUBOANUT K PAXUTY, @ Y BIPOCALIX K OCTeoManaumm (pasmarye-
HUIO KOCTER). OCHOBHbLIE QYHKUMK ITOF0 BUTAMUHA 3aKNIOMAIOTCA
B NPOU3BOACTBE NPOMHBIX KOCTen 1 3yDoB, yNnyYweH K yCBOSHUA
Kanbuus v Gochopa B KMWeuHUKe, NPefoTBPALLEHNN KOHBIOHKTH-
BUTOB. OBLINHO BUTaMuH D3.TPYAHO NOAYHATL C NULWLER, 0coBeHHo
MANLILLAM K RETAM, A ero AeduUnT MOXHO YCTPaHUTL TONLKO NP
NOMOLWM CONHEYHbIX BaHH. OAHAKO ITOT BUTAMUH TaKXe UMEeTCA B
COCTaBe COCHOBOW NbiNbUb!.

2.1.3 ButamuH E

Buramuu E 1akxe HazmeaeTca Tokogeponom. O AeMOHCTPU-
pyer pasnuunbie usmonoruseckue GyHkumMn, 3P PeKTreHbie ANa
NOAAEPXAHUA PENPORYKTUBHON CNOCOBHOCTH ¥ NPEAOTBPAWEHUA
arpothviv MeIWL, 3 8 KAWHUYECKON NPAKTUKE NPUMEHAGTCR NP Ne-
YeHUY Yrpo3bl BbIKMABILLEH Y NPUBLINHBIX BbIKMAbIWER. OH Takxe
OKa3LIBALT AHTUOKCUAAHTHOR ABACTBUE, YTO ¥ ODBLACHRET €10 BNU-
AHME HA 33AEPXKKY CTAPEHUR U CHATUE YCTANOCTK.

XUPOpacTBOPUMbIE BUTaMUHbI, NPUCYTCTBYOWME B NanbLe co-
CHbY, YKa3aue! 8 Tabnuue 3-3.
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Tabnuua 3-3 XKupopacTeopuMbie BUTAMMHB! B NbINLLE COCHBI

Hazgarue Buatammn A | Butammn D3 | B-xapotum | Butamun
BUTIMUNS ‘

[ Conepxarme
i (mxr/100 1) =

2.2 BoopacreopuMbie BUTAMMUHbI

OBwMMK “epTami BOROPACTBOPYIMBIX BUTAMUHOB ABARIOTCA:

(1) Xvmumueckuin COCTaB; KpOMe Yrmepoaa, BOAOPORA 1 KUCNOPORA
TAKXKE NPUCYTCTBYIOT a30T, cepa v kobansr;

(2) PacTBOPAOTCA B BOQR, HO HE PACTBOPAIOTCA B XMPAX UM NUNK-
AaX,

(3) ManuwHue Konnu4ecTea, He TPedyYIOLMECR OPraHn3MY, BbIBOARTCA
C MOHOW,

(4) He 3anacaiotcs ceepx HEOBXOAMMONO AN DYHKUMOHMPOBIHIA
KONMYECTBA, U TONLKO HeBONBLIOE KONMYECTBO XPAHWUTCA B OPFaHnaMe;

(5) BONBLMHCTBO M3 HUX YHACTBYIOT B PA3ANYHBIX SHIMMHbIX CUCTe-
M3X KaK KOIH3MMbI, HaNPUMED, WIP3ioT BAXHYK PONb B MPOUECcax
NPOMEXYTOYHOTO MeTabonuama (Takux kak gbixaHue, kapboxeunupo-
BaHMWE W YINEPOAHbIN 0OMEH);

(6) CrmnToMe! AedMUMTa Pa3BMBAIOTCA ONeHb BbICTPO;

(7) Nuwesoe COCTOAHME B OCHOBHOM ONPEENAETCA ¢ NOMOLLBIO
3HaNN3a KPOBK NN MONU,

2.2.1 Butamun B1

Butamuu B1 TaKkxe m3secten noa HassaHuem Tvamn. Ero aedu-
UMT NPUBOAMT K KNUHUYECKOWN aMHE3UM, PA3APAXUTEIbHOC T, OHe-
MEHWI, aTPOdrM MbIlL, CEPACYHON HEAOCTATONHOCLTH, dNNUMEH-
TapHOMY NONUHEBPUTY U AP. Ero OCHOBHBIMK QYHKUMSAMMI SIBARIOTCA
CTUMYNUPOBAHME NUUIEBAPEHUA, YNIYHLIEHWUE MBICIMTCHILIIBIX NPO-
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LeCCoB, NOQACPXKAHMNE HOPMANLHONO COCTOAHUA HEPBHbIX TKAHeW,
Mblwy, ¥ cepaud. OH TaKkxe NOMOraeT CNPaBsnTLCR C YKAYMBAHUEM 1
mopckon Bonesnbio. B 1930-€ v3BeCTHLIM aMEepUKaHCKUn cneuna-
AUCT No BuTamuny B1, Cubpunn nucan: «Obui4HO y Gonee yem 50%
NCUXOTHUHECKMX CTAUVOHAPHEIX NAUMEHTOB OTMEMAETCA OYEHb HU3-
KWW ypOBeHb BUTaMuHa B1» On Takxe OTMe4an, YTo HM3KuiA ypo-
BEeHb BMUTAMUHA B1 Takxe BNUAET Ha YPOBEHb NUTAHUA MO3FOBLIX
TKaHew. Mo3tomMy BuTammuH Bl Takke Ha3LIBACTCA NCUXOTEHHbLIM
BATAMUHOM. JTIOAK, KOTOPBLIE KYPAT, NPUHUMAIOT CNUPTHLIE HaNKUT-
Ki, YNnoTpebnsiowme MHOrO caxapa, JONXKHbI YBEeNUYMBaATL NPUeM
suTaMuHa B1. XeHWwmHbl 8 nepuoa BepeMeHHOCTH, nakTauvu, unu
NPUHAMALLME NEPOPANbHLIE KOHTPALENTUBLI, TAKXE HYXA3TCA
B ZIONONHATENBHOM NOCTYNACHAN B OPrasniIm ButaMumHa B1.

2.2.2 Buramun B2

Buramuk B2 Takxe v3secTen Kaxk pubodnasiut 1 OH OMeHb BaXeH ANIR
OKCUOAUMM KUBLIX KNETOK. HeAOCTaToK 3T0M0 BUTaMUHA NPUBOAUT K
BOCNANEHMIO Y AUCDYHKLIMAM POTOBOM NONOCTY, KOXV: 1 NONOBLIX OP-
raHos. JIoAaM, 43CTO HAXOAAWMMCR B CTPECCOBBLIX CUTYALMAX TAKXe
PEKOMEHAYETCA NPUHUMATD JONONHATENBHOE KONMHECTBO BUTAMUHA
B2. OcHoBHbIE DYHKUMK STOMO BUTAMUHA: CTUMYNMPOBAHWE Pa3BUTURA
W pereHepaLmMn KNetok, YAyMWEeHWe 3PeHUA, CHATHE YCTanoCcTK rmas,
CTUMyNUPOBaHue merabonnama yrmesoaos, XXVpos 1 NPOTEVHOB..

2.2.3 HukotuHoBas kuanorta (Buramus PP)

HUKOTUHOBAA KMCNOTa B OpraHvamMe Npeobpa3yetcs B HUKOTUHAMKA,
KOTOPSI ABNAGTCA KOMNOHEHTOM komnnexcos Co | u Co I, obecne-
YMBAIOWMX KNETONHOS AbixaHue. HeQoCTatok HAUKOTMHOBOW KUCNOTYI

NPUBOAMT K NEennarpe, AepMaTUTy, rMOCCUTY, OTCYTCTBUIO anneTuTa,
LMCNeNcum, TOWHOTe, PBOTe, Avapee, ronosHbIM Bonam, ronosokpy-
KEHMAM, MNOMHE3MM U, N3Xe K AYWEBHBbIM PACcCTPOUCTBAM M CNa-
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BOYMMIO. B KNMHMMECKON NPAKTUKE 3TOT BUTAMMH HAZHAMAETCA NPU
NEYEHUN aHMVIHBY, TMNEPXONECTEPUHMMK, ATEPOCKNePO3a U Npw 0b-
MOPOXEHUM.

2.2.4 Buramus B6

BuramuH B6 M3BECTEH TAXOKE KaK NUPMAOKCHUH, U OH COBEPLUIEHHO He-
obxoamMM ana MHOMX Npoueccos obmena eewecrs. OH TECHO CBA3AH
¢ GenxosbiM, XUPOBLIM M YINEBOAHLIM OOMEHOM ¥ BLICTYNAET B Kave-
CTBE KOIH3MMA NPUMEPHO B 80 BUOXMMNYECKMX NPOLECCaX, OQHUM U3
KOTOpbIX ABNAETCA NPEOOPa3oBaHMe MOWHOMO HEMPOMEANATOPa Ce-
POHMHA Y12 AMUHO-TPUNTOMAHA, MPK CHAXEHUK CONEPXAHMUA CEPOHM-
Ha BO3HWKAIOT MUrPeHW. [lpyrve, CBa3anHbie ¢ AeDUUMTOM CepOHMHA
3abonesanng, BKNIOYAIOT AENPECcHi0 M NOHMXEHHYIO KOHUESHTPAUMIO ¥
Aerei. Buramun B6 Takxe HeobxoauMm ANs pOCTa. bepemMeHHbIM XeH-
WMHAM HEODXOAMMO AONONHUTENLHOE KONUMECTBO 3TOMD BMUTaMMHA
ANA HOPMaNbBHOMD BbIHAWMBAHWMA NNOAA. [leduumT 3TOr0 BUTaMUHA
NPUBOAMT K aHeMUK, CeBOPEMHOMY ASPMATUTY. ENo OCHOBHBIMY YHK-
UMAMM SBNAIOTCA CUHTES AMUHOKKCNIOT, NPeAYNPeXaeHUe CTapeHma

TKAHeN W OPIaHoB, YCTPAHEHME HOHHBIX MBILLEYHBIX CNA3MOB, KNOHYCA
HVKHMX KOHEHHOCTEN 1 OHEMEHWA BEPXHNX KOHEYHOCTEWN, HEBPWUTA KO-

HEeYHOCTeW.

2.2.5 Donuesan Kucnora

Donuesan kucnota Bnepsbie Obina U3BNEYeHa U3 nedeHn, Ho No-
CXONbXY NO3AHEE BBINO BLIABNEHO €€ BLICOKOE COACPXAHME B 3eNeHbIX
HaCTAX PACTEHMIA, @ OCODEHHO B NUCTBSX, OHA NONYMUNA HazBaHue (ho-
nueson (Honmo — NuCT). OHa OKa3bIBAET 3HAYMTENBHOE BNUAHME HA
CUHTE3 HYKNENHOBbLIX KMCAOT U NPOTEUHOB. OCHOBHLIMK (DYHKUMAMM
3T0F0 BUTaMUHA ABARIOTCR PEryNMpOBaHKWE NAKTaLMy, NPeaoTepaLLe-
HAE W NIEYEHUe KMLLIBMHBIX M NALLIEBbIX PACCTPOMCTE, OHA TAKXe OKa-
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3s18aeT 00€300N1B3I0UICE BNMAHKE, CTUMYNMPYET anneTuT y NIOReN C
NAOXMM 3/0poBbeM. BO3 yTBepXaaeT, 4TO «KaXAAA XEeHWMHA 8 pe-
NPOAYKTMBHOM BO3pacte fonxHa nonyvars 400 mr Honmueson Kuc-
NOTH! 8 AGHE, NOCXONLKY NOCTYNNEHWE HONMEBOI KUCNOTEI B Hape-
KALLEM KONMYECTBE 33LIMLLAET OCHOBHbIE 3NEMEHTLI KOCTHOM MO3ra
amBpuoHa or nospexgeHnin. Jeduumt PonMeson KCNOT! Y XeHLWMH
NPMBORMUT K YA3BUMOCTU KNETOK LLISAKM MATKI IR BUPYCOB ¥, COOTBET -
CTBEHHO, YBENMMMBAET PUCK PaKa. JlOKa3aHO, YTO Y XKEeHLLMH C HAIKUM
yPOBHEM (hONUEBON KUCNOTE! B KPOBM PUCK BOIHMKHOBEHMA PaKa B8 S
Pa3 BbIWE, YEeM Y XKEHUMH C HOPMANbHBLIM YPOBHEM, TO Xe CaMOe OTHO-
CHTCA M K PUCKY BOHUKHOBEHWA Paka NPAMOA KMLLKW

2.2.6 Burtamun C

Buramumn C Takxe n3secTeH Kak ackopbruHOBaA KUCIOTa, U OTAMYAeTCH
BbICOKOV (W3MONOMMHECKOIN AKTHUBHOCTLIO, BKNIOHAS CnocobcTeosanve
NPOU3BOACTBY KONNAreHa, NOANSPXKKY OPraHUMEeCKOW UenoCTHOCTH,
NPEAOTBPALLEHUE UMHIY, CTMMyNMpoBaHwe oDpazosaHmA aHmmren,
NOBbILLEHVE CONPOTUBAREMOCTIA OPraHM3Ma K 3a00NEBaHMAM 1 YCKO-
PEHME 3KMBACHWUA PaH, 3 TAKXE YNYHILEHWNE réMono33a 1 eToKCcuKa-
wm. Mprem sBuTaMmnHa C CHAXERT ypOBEHb XONeCTepuHa y BonbHLIX
runepxonecrepemMuer v faeT onpeaeneHHsI XPPEeKT AN NPeaoTspa-
WEHWUA ATEPOCKNEPO3a.

Nocnegrme uccnenoBanua ButamMmuHa C BHOBbL NOATEERPAUAM €10
CNOCOBHOCTL YCUNEHUA CONPOTUBAREMOCTY OPFaHM3MA K Pa3NUYHbIM
HOBOODPA30BaHUAM, @ MEHHO, 8 ero cnocobHocTu Bnokuposars 06-
P330BaHME HUTPO3AMMHOBBLIX COGAMHEHUI M, COOTBETCTBEHHO, CHU-
XaTb BO3IMOXHOCTL BO3HUKHOBEHUA HOBOODPA30BaHUIA,

B npueeneHHOn Huxe Tabnuue 3-4 nokasanbl BOAOPACTBOPMMBIE
BUTaMMHbI B COCTaBE COCHOBOW NbINbLBL.
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Tabnuua 3-4
BOAOPacTBOPMMbIE BUTaMUHbI 8 COCTaBe COCHOBOW NbiNbUL!

- g ]

]
]

X

2

e
~N

C |
- Copepxanae ’6070 486 14230 ||3oo '934 . 56200

©
©

98
CLOUDAN

HUNELUG
KEBIMUOD

PHANELIME
OMHERLEN

&

—

(mxr/100 1) i
IR N (N I | |

2.3 O6wee copnepxanne pnasoHa

Cpeav HUTOXpoMOB BHOPNIBOHOMAR B 3HAUMTENBHLIX KONMHECTBAX
CONEPXATCA B OXPaleHHbIX PPYKTax ¥ 0BowWAX. Mblnbua ABNRETCS TOM
HaCTHIO PACTEHMS, B KOTOPON HAKANNMBAIOTCA NUIMeHTL), Havbonee 06-
WM 1A PACTEHUIA NUIMEHTAMMN ABARIOTCA KAPOTUHOMAB! U (PNaBo-
HOMADL.

DNABOHOMAB! 8 NbUBLE TAKXE NPEACTABNAIT DUINONOrMHecKne
ChyHKLIAN PYTVHA. PYTIAH 3TO BaXHbIM BUTAMWH ANA NOAREPXAHWA NPOM-
HOCTVA KaNUNNAPOB ¥ NPUMEHAETCA NPU NeYeHrn 0BCTRYKUMKA Kanunna-
pO8, ANA NPEROTEPALUSHUA MO3IOBOO M KMIWEHHOTO KPOBOUNUAHWR.
OH TaKKe YCUNMBAET CUCTONY CEPALA, CTMMYNMPYET ModeoTaAeneHne 1 8
HEKOTOPOW CTENEHN NOHVXAET AABNEHWE KPOBU. 3TOT BUTAMUH NPORB-
NAET CUHepreTMHeckui 3dxPeKT BMecTe ¢ BUTaMrHOM C, NPeROTBPALLAR
oKuChuTensHoe paspywenve surammHa C. Bmecre ¢ sutamuHoM D v
yBENMMEHHBIM NPHEMOM (HNABOHOMAOS OH CNOCODEH CHUMATB CMNTO-
Mb! NONYACHHOM MMXOPAAKM Y KEHWWMH B KNUMAKTEPUHECKIWA NEPUOA.

B 100 r COCHOBOM NitNbUBI COREPXUTCR 29,26 Mr thnasoronaos (py-
TMHA).
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2.4 XonwH

XonuH NpeacTasnAeT coboi A30TCOALPKALES OPraHNHECKOR WENOoN-
Hoe coeauHenme, OObMHO 0 OTHOCAT K BUTaMUHAM. XONUH CUMTe-
IUPYETCA B XUBOM OPraHv3aMe M3 XONamvHa Yepes CBA3b ¢ METUNOM,
obecnesmBeaemMyo METMOHUHOM. 3TO KNIOHEBOA KOMNOHEHT NeUMTUHE,
KOTOPbIA OKA3LIBAET NUNOTPONHOE WM NPEROTEpaLAIoWee OXUpeHue
nNeYeH BOINSNCTBME, a TaKXKe OKa3biBaeT renaronpoTexTopHOe BO3-
AEACTBME. DKCNEPUMEHTANBHO AOKA3AHO, YTO XONMH ABNAETCA OAHVM
W3 HEMHOMX BEWECTB, CNOCODHBIX NPeoaoNesars reMaro3aHuedanye-
cxuit Gapep, Bapbep, LIeNHI0 KOTOPOro CAYKMUT 33LMTa MO3a OF BCAKO-
FO POAA AVET ¥ HENPABUNBHOTO NUTAHKA. XONUH CNocobeH NPoHMKaTL
yepes 3701 Bapeep 1 BHEAPAACH B KNETKM MO3ra obecnesmnsars Npows-
BOACTBO BEWECTS, YKPENNAOUMX NaMATL, W, TaKum oDPaloM Cnoco-
BeH NPeAOTBPALLATS CTAPHECKYIO 3aDBIBYMBOCTD M NOMOMaTL B NE4SHUN
crapNeckoro cnaboymus, Kpome Toro, xonuH cnocober MoaynvposaTs
anonTo3 1 NOJABNATE NPOANPEPAUMIO PAKOBLIX KNETOK. Takoe ueHHoe
BEWECTBO BXOAUT B COCTAB COCHOBOM NbiAbLbI,

B 100 r cocHoBOM NuinbUs copepxurca 202,94-267,79 Mr xonuna.

3. Munxepansi

3R0pOBLE OPraHU3Ma TPEOYET HANVMUA PA3NNHbIX INEMEHTOS NUTa-
H1a. MOMUMO NPOTEMHOB, HYKNEMHOBLIX KUCIOT U BUTAMUHOB, Takxe
HeODXORMMB! Pa3NMHHBIE MUHEPANbHDLIE BEWeCTea. B coorteercreum C
COMEPXAHMEM PAZNVHHBIX INEMEHTOB B OpraHv3Me “enoseka, ane-
MEHTBI, CONEPXaHME KOTOPLIX CoCTasnaeT Gonee onHOM AECRTUTLI-
CAYHOM BEC3 OPraHM3Ma, HA3bLIBAKOTCA MakpoaNemMeHTamu. K nx uucny
OTHOCATCR KaNWiA, HATPUMA, Kansumia, MarHui 1 Gochop, 3 MNEMeHTLI,
COMEPXaHWE KOTOPbIX 8 OPraHZMe COCTABNAET MEHEE OHOV RECATU-
TBICRYHOM, HA3bIBAIOTCA MMKPO3NEMEHTAMI U, K HUM OTHOCATCA Mefb,
XENne30, UMHK, Maprasel] v Cenes.
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CPeam 3NeMEHTOB, COCTABNAIOUIAX OPFaHNIM, U YMaCTBYIOWMX B 00-
MEHE BELLIECTB, HEKOTOPbIE ABNAIOTCA abCoNioTHO HeOBXOAUMBIMM ANA
NOAMEPKAHMA XKU3HEHHBIX DYHKUMIA, NOITOMY NOAYMMNM Ha3saHue
KUIHEHHO HEOOXOAMMBIX. K HacToAeMy BpemeHn, Be30roBopoHHO,
onpegeneHsl 25 XWUHEHHO HeODXOAUMBIX 3NEMEHTOB, CPeAM KOTO-
poiX 11 ABNAIOTCA MAKPOINEMEHTIMU, 3TO BOLOPOA, KaNblyi, aor,
KUCNOPOA, HATPWiA, Mansuia, (ocdop, Cepa, XopP, Kanmin v KanbUmi.
A nipyrue 14 OTHOCATCA K MUKPO3NeMeHTam. B vx cocTas BXOAAT nop,
KPEMHI, BaHAAMIA, XPOM, MAPIaHELL, Xene30, kobankt, H1kenb, Meab,
OnNoBo, VoA 1 Ap.

3111 INSMEHTB! HE TONBKO RBNSIOTCA COCTaBNADLLMMI OPFaHn3Ma, HO
TAKXKE YHACTBYIOT B CMHTE3e U MeTabonm3Me 3H31UMO8, FOPMOHOB, NPo-
TEMHOB W BUTAMUHOB. 3TV NUTATENBHLIE INEMEHTLI HE CUHTE3UDYIOTCA
8 OPFaHM3Me 1 [OMXHBI NOCTYNATL U3BHE, NOITOMY MUHEPANbHLIE Be-
WECTBA HEe MEHEe BAaXHLI, 4eM BUTaMMHbI, HefaBHue HayuHbie uaane-
[IOBAHUA NPOAEMOKCTPUPOBANK, YTO B HACTOALLEE BPEMA 3A0POBLIO
YIPOXAIOT 1B OCHOBHBIX KaTeropuu 3abonesanuw, T.e. 3abonesanmn
CepPAeHOCOCYAVCTON CrCTeMb! U pak. Obe 3T KaTeropiMm TeCHO CBR3a-
Hbl € MMKPOBNEMEHTaMK. KONMHECTBO, TWNbi U CyLuecTsyiowme Gopmbl
MUKDONEMEHTOB B COCHOBOW NbUTBLE NOAXOAAT ANA NoTpebrHocTen 1
YCBOEHUA OPFraHN3MOM, NOITOMY COCHOBAA Nbi/IbLA 33CNYKEHHO Ha3bl-
BAETCR «NPEKPACHbIM NPUPDOAHBIM HYTDUEHTOM®.

3.1 OCHOBHBIE MaKPOINEMEHTHI
3.1.1 Kanbum#

Kanbuma 8 opranmame senosexa Gonowe scero, 1,5-2,5% Hop-
ManbHOMO BECA YeNoBeKa, NpVHeM cebiwe 99% xanbuvA B OpraHusmMe
NPUXOAMTCA Ha KOCTW U 3y0bI, a MeHee 1% HaxOAMTCA 8 KPOBY, ApY-
rux opramax 1 TkaHsx. Ox 0Decne4rBaeT Yenosexy NPO-HLIA KapKac.
CoBpeMeHHOM MEQULMHON A0K333HO, HTO COARPXAHWE KanblUvA B Op-
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raHU3MEe NEMOHCTPMPYET OOpPaTHYIO 33BUCMMOCTE K BO3HUKHOBEHMIO
paKa, NockonbKy cnaboe oLenaumBaKmne Kpoan HeODX0QMMO ANs 340-
posbA. [P OTCYTCTBIM OLLENAYMBIHUA LUENOYHBIE MATEPUANDI, BKANIO-
uan kanbuww, ByayT NOTPEONATHCH ANA HERTPANUIALMI KUCNOTHOCTH, 3
RedUUMT kansuma ByAeT YXyALWaTb TaKyIO HerTpanu3aLmo, Yto Byner
CO3MABATL YCNOBVA ANA AOCTYNA NATOreHKbIX BakTepwia, BUPYCOB 1 pa-
KOBbiX KNETOK,

MNbiNsUa COCHBI CAYXKAT HE TONBKO MCTONHUKOM KanbLWA, HO W YITy4-
WAIOWMX YCBOSHME KaNbUMA NPOTEMHOB 1 BuuTamuHa D, Takum obpa-
I0M, BHINONHAA 33R34Y NONONKEHA KaNbUMA B Opraknsme.

B 100 r cocHOBOM NbinbL copepxutcs 80,6 Mr kanbumA.

3.1.2 MarHmi

ConepxanHne MarHns B OprasmnaMe CoCTasnaeT NaTh X AecATv TbiCh-
HaM MACCh! TENA, Y OH ABASETCA OAHUM U3 KOMNOHEHTOB KOCTe!. Buino
OTKPBITO, HTO KANLUMK, KPOME TOD, HTO OH RBARETCA OCHOBHbIM KOMIIO-
HEHTOM KOCTE!, OH TAKXKE OKA3LIBALT YCNOKaUBAIOWIee ReVACTBIE M CTU-
MYNMPYET MbILWEYHOE COKPaLLeHUe. Maruui B CoNETaHMM C Kansumem
OKa3bIBAET YCNOKAVEIOWLEE BOREMCTBIE, 3 TAKKe CNOCOBCTBYeT YCBO-
SHVIIO KanbUWA B Npouecce nuuiesapexua. [py AnmTensHoM aeduum-
TE MarHus 8 OPranvame, MOTYT BO3HMKATL TPEBOXHOE BO3DYXaeHve 1
IMOLIMOHANBHAA HECTABMNLHOCTL. MarHWin 13 COCHOBOW NbiNbbl MO-
XET BOCCTaHABNMBATL (PYHKUMOHANbHbIM BanaHe v COMacoBaHHOCTL B
OpraHu3Me, YNYHLLIaTE NCMXVMECKOE COCTORHME.

B 100 r cocHoBOM Nbtnsubl cogepxutcs 110, 3 MrMarkma.

3.1.3 ®ochop

@ochop COALPKUTCA B OpraHMame B8 BONLLWOM KonuuecTee, B op-
raHuIMe B3POCNOro Yenosexka copepxutca oxono 1000 r gocgopa.
Dochop NOAREPXVBAET MeTabONM3IM YIMEeBOAOB, Xupos 1 Genxkos,
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a TaKxXe Perynupyer KMCNOTHO-WenoqHoN BanaHc 8 opraHuame. ®oc-
(hOP TaKKe AB/MKETCH KNIOMEBLIM 3NEMEHTOM HYKNIEUHOBOW KMCNOTHY, a
POCPOPHBLIL COERUHEHUA ABNAIDTCA BAXHBIMK KOMMNOHEHTaMKU KOCTen
1 MO3ra. DochonnnNmMabl ABARIOTCA BAXHLIMU COAVHEHVAMK B Opra-
HU3ME, 3 VX HEROCTATOK YBENVMMBAET BA3KOCTL KPOBU, YTO 3aMmennner
KPOBOTOK ¥ CHUKAET MUHYTHLIN CepaeqMsii 8pDpoc, a oTNOXeHUA Ha
CTeHKaX COCYN0B ewle Bonee YCKOPRIOT apTeprocKkNepO3 U NOBLILLIAKT
PHICK CTEHOKAPAVIA U H(apKTa MUOKapaa.
B 100 r cocHoeoM Nbinsus! copepxutca 2 18,3 mr ocdopa.

3.1.4 Harpun

HaTpuit ABNARETCA OAHMM V3 BRXHBIX MAKPOINEMEHTOB B OpraKmame.
OCHOBHBIMK (PMIMONOTVHECKUMI (DYHKLUMAMYK HATPWR ABNRIOTCA: yHa-
CTWe 8 OCMOCE ¥ PErYIMPOBaHUM 00BEeMa MEXIY BHYTPUKNETONHBIMU
¥ BHEKNETOMHBIMM XUAKOCTAMY, YHaCTUe B PerynMpoBaHmMn KuCNoT-
HO-LeNoYHOro Banarnca, NPy ITOM HaTPUMA KBNRETCA OAHUM M3 KOM-
NOHEHTOR NAHKPeATUHECKOTO COKa, XeMuv, NoTa 1 CNes; NoaaepxaHue
PEaKTMBHOCT HEPBOB W MYCKyNaTypbl. Fpn 0DMALHOM NOTAMBOCTK,

CUNLHO AUapee, PBOTE VN 3APEHOKOPTUKANbHOM HESOCTATONHOCTH,
NOABNAETCA REPULMT HATPWA, YTO BEAET K TAKMM CUMITTOMAaM, KaK aHO-
PeKCHA, TMNOMVAPATALIMA, CHAXEHWE BECA, MBILLENHBIE CNA3MbI, TOWL-
HOTa U Ap.

B 100 r cocHosowm NbiNbUbI copepxurca 10,5 Mr HaTpua.

3.1.5 Kanun

Hccnenosanva NOKA3LIBAIOT, HTO KanNui COTRYAHUHAET C HaTpUeM 8
NOAAEPXaHWN BOAHO-3INEKTPONUMTHOO BGananca, a Takxe HopManb-
HOTO CEPABMHOND PUTMA (Kanuin [eRCTBYET BHYTDM KNETOK, a HaTpun
CHaPYXW KNETOK); KanviA NOMOraeT 8 TPAHCNOPTUPOBKE KMCNOPOAa 8
MO3I U CNOCODCTBYRT ACHOCTY MbILLNEHMS; Kanuii BOPETCA C TOKCUNHDI-
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MU BELIECTEAMM CEPALA, NPEAOTBPALLAR, Takum ODPasoM, CepaeiHbIe
NPUCTYNbI; OH TAKXEe NOMOraeT N30aBNATLCS OT WNAKOB B Opraxvame,
CHVX3ET KPOBAHOE AABNEHMe 1 NOMOraeT B nevenun annepruu. Mo
JaHHBIM UCCNBAOBAHWMA B HACTORLLEe BpemA Y DoNbLUIMHCTBA Noaei B
MUPE UMEeTCA AeDULMT Kanma, 4TO NpUBOAUT K Aucbanancy mexay
HATPWEM W KANWEM, NOTOMY HAMAYHLLMM HYTPUEHTOM ABNAETCA TOT, B
KOTOPOM xanua BonsLue Yem HaTpus. VIMEHHO 3TUM OTAMNAETCA NbINbUR
COCHbI.
B 100 r cocHoBOM NbiNbUb! copepxuTca 128,3 Mrkanua,

3.1.6 Kpemuunia

KpenmHnm urpaer BaxHyO pons 8 00pasosaHmMm KOCTeR, XPALLeH, Coe-
AVHUTENBHBIX TKaHeN ¥ KOXWU. OCODEHHO MHOIO KPeMHNA CONEPXUTCA
8 COSLAMHNTENLHBIX TKAHAX A0PTHY, TRAXEU, CYXOXMUNUIA, KOCTEI Y KOXM.
POCT 1 penapauwn TkaHen TpebyioT HaNMHKA MaTPMLBI, K KOTOPO ByayT
NPUNENNATECH MUHEPANLHLIE BELECTBA ANA BOCCTAHOBNEHMA TKAHEN.
KpemHui 8 GONbLIMX KONMHECTBAX yHACTBYET 8 MeTabonname Takmx ma-
TPHLL, @ TAKXKE ABMACTCA HEOTHEMNIEMON HaCcTHIo MaTpvLL. Mpu npume-

HEHUU C APYIAMY MUHEPanbHLIMKA BELLIECTBAMM, KPEMHIMI NOMOoraeT
YBENMHEHMIO NPOMHOCTIA KOCTE ¥ CTUMYNMPYeT 0Dpa3osanve OCCenHa.
Kax By COBAMHUTENBHOM TKaHM € BbICOKOM TANYHECTLIO, OCCEVH Coem -
HAET BCE TKaHM MeXRY CODO 1 NOBLILLAET YNPYTOCTL KOCTEN.

B 100 r COCHOBOM NbINbLL! COALPXMUTCA 201 MI KPEMHUA,

3.2 OcHOBHbIE MaKpONeMeHTbI
3.2.1 Xeneso

Cpenu MUKPO3INEMEHTOB XENe30 B HauDONBLIEM KONMHECTBE uMeeT -
CA B Oprani3ame. B oprasname B3pocnoro Yenosexa CoaepXnTca oT 4 Ao
S THICAY MUNAUIPAMM XeNesa.

B OpraHmame Xeneso y4acTByer B CMHTE3E reMornobuHa, Myuomo-
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BuHa, UMTOXPOMOB, LMTOXPOM OKCHAA3L! U Nepoxcvaasbl. Oedwayur
XENe3a UMM HAPYWEHWEe &0 YCBOBHVMA Bbi3bIBAET HapyweHwe oDme-
Ha BEWECTS B OTHOWEHAW TPAHCNOPTUPOBKUA M XPaHEHUA KUCNOPOAa,
TPAHCNOPTUPOBKM ¥ BLICBODOXKACHUA YINEKMCNOND 1aza, HapyweHne
VIMMYHHOW DYHKUMN,

OuyeHb MHOME NPOAYKTH UMEIOT B CBOEM COCTaBe XeNe30, HO NoMeMy
X TOM/1a TaK MHOIO NIofiert CTPARAET OF XenelofeduLMTHOW aHemMun?
DYHASMEHTANBHON NPUNMHOM 3TOMD ABNKETCH HU3KMIA YPOBEHD YCBOA-
eMOCTV xene3a 13 nuwm. CoBpeMeHHbIe MeLVLIMHCKUe UCCNeROBIHUA
NOKA3LIBAIOT, Y10 BUTAMKUH C, UMCTVH KU PPYKTOZA yIyHLIAOT YCBoeHMe
Xeneaa u3 Ny, CoCHOBAaNA NbiNbUa COABPXMT BCE 3TV BELWLECTBA U, Ta-
KM 00pazomM, BOCIIONHAST HeQOCTATOK Xene3a B nuue, Ho 4To bonee
BAXHO, CTUMYMMPYET YCBOSHME XENe3a n3 0DbINHOM NULLK.

B 100 r cocHOBOM NbiNbLbI COREDXRUTCA 24,2 MI Xenesa.

3.2.2 Mepns

B opranuvame yenoseka copepxutcs 100-200 mr megu. Meas Wwn-
POKO PaCNPOCTPAHEHa B TKAHAX M OPraHax Nno BCeMmy OprasuaMy, rae
OHa NPUHAMAEET yHaCTHe B NPOLECCe reMon033a B Ka4eCTBe XOpPowero
NOMOLLHWKE Xene3a, BNUAA Ha YCBORHUE, TPAHCTIOPTUPOBKY 1 yTUNN-
3aumio xenesa. Meas ABNAETCA TAKXKEe YHUKANLHLIM KaTANIU3ATOPOM
8 Duonorvieckon cacTeme, yHacTBys B CUHTE3e ackopbUOKCvAaasbl,
TYPO3XHa3bl, YpUKa3bl K ranaktaibi, ABNARCH AKTYBHBIM KOMMNOHEeH-
ToM Bonee yem 30 3H3MMO8, BRAKHAA CYNEePOXCUAAMCMYTAZY WU MO-
HOaMWHOKCHAA3y. Kpome Toro, Meab cnocobHa yeunneats (yHKUMIO
NEVKOUUTOB 8 YHUMTOXeHUW Baxtepumih 1 yny-wats 3HAOKPUHHYIO
PYyHKUMIO,

JnutencHeit aeduunt MegU B OpranvaMe OnoKupyeT pasnudHbie
BUAB! PM2MONOTVHECKON aKTUBHOCTVA 1 BERET K NATONOMNYECKUM N3Me-
HeHuaM, OAHVM 13 ONEBMHDIX NOCNEACTBUKM AeDUUMTa MeW RBNSET-
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CR NOBLULIEHWE B CHIBOPOTKE KPOBM YPOBHA XONECTEPHHA, TPUIMMLIEPH -
[I0B ¥ MOMEBOV KUCNOTHY, YTO MHAYLIMPYET KOPOHaPHbIA aTepOCKNepos,
a B panbHeviLem uwemvmeckyio boneaus cepaua. [pyrve 2abonesa-
HUA BKNIOMAIOT aHeMMIO, AEDUUAT MEaW Y ETeN U BUTUNMID.

B ornuume OF xeneia B OPraHuaMe OTCYTCTBYeT MeXaHmiMm ana xpa-
HEHUA MEMY, NOITOMY HEODXORUMO NOCTYNNEHWE MEAN B OPraHnM C
EXEAHEBHLIM NUTAHUEM ANR TOrO, Yrobil cOanaHcuposaTs yaaneHwe
Menm ¢ xenysio, CoepXaHue Melv B MONOKE O4EHbL HAIKOE 1 COCTaB-
nser gcero 0,02 mr Ha 100 1, NO3TOMY y AETEN, KOTOPLIX KOPMAT MO-
NOKOM, PACNPOCTPAHEH AeWUMT Mew. DKCNepTLl npeanaraot aobas-
NATb B MONOKO COCHOBYIO NbiNbLL, 4TODLI BOCNONHATL AeDULMT MEOW Y
Manbilen 1 peten.

B 100 r cocxoson nuinsubl copepxurca 0,413 mr meau.

3.2.3 Uunk

LIMHK OKa3biBaeT BAXHOE BAWMAHME HA PA3BUTUE, NONAEPXAHWe U
MOAYNNPOBAHUE MMMYHHOIU CUCTEMBI, CHUTAETCR, YTO CnyMau aedw-
UMTA LIMHKE HaWe BCTPeHAIOTCA B CTPAHAX, B XOTOPLIX OCHOBY NUTAHUA
COCTABAMOT 3NAKN, U PEXE B TEX CTPAHAX, B KOTOPbIX OCHOBY NUTAHMA
COCTABNAOT XMBOTHLIE NPOAYKTLY. [ledmumT UMHKS HaPYWaeT crHTes
NPOTEMHA, AKTVIBHOCTH LIMHKOCOAEPXALLMX IH3MMOB M CNEPMATO30U-
NOB, IMNOMU3aPHYIO CeKPeUMio NOHAROTPOMMHA Y QYHKUMIO T-KNeTox,
CHWX2ET YPOBEHb UMMYHOINOOyNMHa, Takum 0BpasoM, Bbi3biBaR 33-
AEPXKY Pa3BATUA, KaPNUKOBOCTb, YMCTBEHHYIO OTCTaNCCTL U IHTEPO-
reHHbIV aKPOASPMATUT Y [IETe, 3 TaKXe CeKCyanbHylo MNOQyHKUMIO.
Kpowme Toro, 3abonesaHnsa neveny 1 CcepaedHococyamcTeie 3abonesa-
HMA U HOBOODPAIOBAHMA TaKXe CBA3LIBAIT C METaDOMVIMOM LMHKA.
B ¢BA3M C €0 BaXHOM YMKUMEN LMHK Nprobpen Hazsaumwe «LBeTox
KAIHN®,

B 100 r cOCHOBOM NLINBLLI COREPRMTCA 3,26 M LMHK,
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3.2.4 Cenen

B Opranm3me Yenosexa COAEPXUTCH KPOWEHHOE KONUMECTBO cene-
Ha, XOTOPbLIV B OCHOBHOM COCPEAOTOMEH B TAKMX OPraHax, KaK ne4eHs,
CEeNe3eHKa, NOMKKM, 3 TAKXe B KPOBWU. B NOCNEAHMX MCCNeA0BaHMAX,
KOTOPbIE BL3BANM DONBLIOH MHTEPEC B MEAMUMHCKMX KPYrax, ceneH
NOKa3an 3amedartenshbiv ekt No NPeAOTBPALLIEHVIO PaKa, Ccepaey-
HOCOCYAMCTLIX 3abonesanuia, Becnnoamna U NPEXNEeBPEMEHHOTO CTape-
HUA, 1 OblN HA3B3H €NPEKPACHbBIM 3NEMEHTOM QA 33LMTHI XKU3HA®.

Bnaronaps ero ocoboMy pazpyLAloWeMy BO3NEACTBUIO HA HEKOTO-
Pbie KaHUEeporeHb, BKNio4an adnatoxkcvk B1, cenew Gnaronpustcrsy-
€T CONPOTUBNAEMOCTH OPraHu3Ma CepaesHbiM 3aDonesaHuam, paky
N CTapeHuio, MHMIMOMPOBaHMIO MAaBHbLIX KaHUEPOreHHbiX (HaKTopos
- (B0DOAHLIX PAAVKANOS, CONPOTUBNREMOCT KIHUEPOrEHHbIM TOK-
CHHaM, TAKUM KaK CBUHEL, KaOMWIA V1 PTYTh, OCYLLECTBNAR AGTOKCHKA-
LUMIO HEKOTOPBLIX HAMDONEE TOKCHMYHLIX MNEMEHTOB. YueHble CHUTaIoT,
4TO Yepe3 CTUMYNMPOBAHMUE (PArOLMTAPHON (DYHKLIAW CeNeH HapYyLaeT
IHEPreTUMECKMIA METADONN3M 1 CUHTE3 NPOTENHOB B PAKOBbIX KNETKAX,
NOAABNAA PAK, A TAKXE BO3ALMCTBYET HA METaboNU3M XMMUHECKUX
KaHUEPOreHos R0 YTPaTbi UMW KIHLEPOTEHHOM akKTMBHOCTI. o3ToMy
ceneH NPOBO3MALLSH «KOPONEM NPOTUB PaKa» CPeaM OCTANBHLIX MU-
KPOINEMEHTOB.

Leduumr ceneHa Takxe yCKOPReT MbILEYHYIO aTpodUIo 1 aedopma-
LIIO MYCKYIIOB, YTONWEHME CYCTABOB B KOHEYHOCTAX, BbINaAeH1e BONOC
Y CUHAPOM NPEXAEBPEMEHHOTO CTAPEHUA,

B 100 r nenbus! cocHel copepxutca 0,003 Mr cenena.

3.2.5 Mapranxey
Kak BaXHLIA MUKPO3INEMEHT, B OPraHN3ME MapraHey 8 OCHOBHOM

NPUCYTCTBYET B MBILILAX, NEYEHW, NOMKAX 1 8 MO3Te.
Lebrupr Mapranua y feTei BEAET K 3aCTOI0 pocTa, AeopMaLmm Cke-
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NETa, PaxUTY ¥ aTaKCKK, A Y B3POCNbIX BbI3LIBAET AHOPEKCUIO, CHUXKE-

HUE BECA TeNa M CeKCyansHbe PACCTPOUCTea. MNpu Aeduumre MapraHud

y BepemMenHbIX XeHLUMH HAPYLIAETCA Pa3BuTUe NNOAA.
MukpoanemeHTsl 0BbIMHO CYWeCTBYIOT B KOMOMHMPOBaHHLIX QOp-

Max, KOMDA YHACTBYIOT B CIOXHLIX DU3Monoryeckmnx, Brononmeckmx

WK NATONOMUNECKMX NPOLLECCaX. B QONONHEHME K aKTHBaUMK Heobxo-

JMMBIX 2H3UMOB, M3praHel TaKxXe CrnocobaTByer yCBOSHMIO BUTaMUHa B.
B 100 r coCHOBOM NbINbLUbLI COAEPXKUTCA 8,74 MIr MapraHua.

3.2.6 MonubaeH

MonnbaeH UrpaeT BaxXHyIO Ponb NPKU €ro HE3HAYUTENLHOM KO-
nuYyecTee B OpfaHnsme, 1 ABNASTCA OAHUM U3 BaXHbIX ANA AKUIHAN
MUKPOINEMEHTOB.

[oxazano, 4To MONMBAEH OKA3LIBACT 3HAYUTENLHOE BAWUAHME Ha CTU-
MYNMPOBAHUE POCTa U 3ALUMTY CEPAEHOCOCYAMCTON CUCTEMDbI. B Mut-
OKapAe BbICOKOE COAePXaHne MONWbeHa, KOTOpbIA NoRaePXUBaeT
MeTabonu3m SHEPrUM MUOKaPAE, a HEM HYKe CoepXaHue monubae-
Ha B MMoKapae, Tem Bonbiwe B Hem nogpexaeHur. Monubaen Takxe
urpaer ocobyio ponb 8 NPENOTEPALEHUM KapUeca. VIMEHHO HU3KUIA
ypoBeHs MonMOAeHa y ManbiLwen, COCTaBNAIOLIMIA OKONO OAHON ARCA-
TOM OT YPOBHA B3POCNLIX, NOBLILLAET BEPOATHOCTL KapUeca y HuX, Yee-
NVMeHKue Npuema MonubAeHa AeTbMK CTPAAAIOMMU KAPUECOM OKa-
3bIBAET 3aMETHLIA 3PPEKT NO NPEAOTBPALUEHMIO KAPVECa, YKPENNEHMO
TBEPAOCTU M NPOMHOCTY 3y60B. [pyron dyHKumen monmubaena apnaet-
€A NPEAOTBPALLEHME PaKa, TaK KaK B NPUCYTCTBUM MonnbaeHa Bnoxu-
PYETCA CUHTe3 OAHOM M3 MOWHBIX KAHLEPOreHOB, HATPO3AMWHA.

B 100 r cocrosoi Nbinbus copepxutca 0,01 mr monubaena. B
Tabnuue 3-5 HUXe NPUBOLUTCA COREPXKAHUE PANNYHLIX MUHE-
pansHbIX BELWECTS B NbiNbUE.
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Tabnuua 3-5
Konu4ecTso MUHEpanos B Neinsue

r(ateropm' ' | Haseanve [Cumeon  [Konwecreo |

L o Lol wepoor |
Maxpo3anemenTes Kaneumin Ca 806
(Marwwn /Mg 1103
Qocgop (P 2183
' 10,5

Kanwi (K [1283

| Muxpoihé;enlu

__Monbpen

Ymesoap! 310 coeamHeHms, COCTORLME BCErO U3 TPEX XYMUYECKUX
INEMEHTOB: yrNepoaa, Boaopona v kucnopoga. OcHosHOM Buono-
TM4ECKON (DyHKUMER YINEeBOA0B ABNAETCH BLICBODOXAEHME IHeprim
Hepe3 OKMCNeHVe ANA NOQAEPXKAHNA KUIHEHHOW AKTUBHOCTW, 3710 OC-
HOBHOWM UCTOMHUK 3HEPIu ANS OPraHnaMa U BaXHbINA NUIWEBON 3ne-
MEHT ANA OPraHoB, BKMOMaA CEPALIE U MO3T, YIMesoab! COAepXaTca v B
HEPBHbIX KNETKaxX 1 B ANPAX KNETOK,

4.1 Kpaxman u caxapvmabi

Moawm Ha Aviete 4acTo ONACAIOTCA YINEBOAOB, NOCKONLKY KPaxXMan 1
Caxap B yrnesoaax He NONe3Hb! AN NOXyaekna. B NercrsutensHocTy
310 HE TaK, NOCKONLKY XUPbl CrOPAIOT TONLKO B NNAMEHWN YIMEBOA0s.
Kpowme Toro, kpaxman v caxap 8 NPOUECce YCBOeHUA N npeobpa-
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3YIOTCA B ITIOKO3Y, T.€. M3BECTHbIV BCEM Caxap B KPOBM, KOTOPbin 0be-
CNEYMUBALT IHEPIVIeV MO3T U HEPBHYIO CUCTEMY. YMeBoak! coaepxar
CTONLKO XE IHePIKA, CKOMbKO W NPOTeVHDB; NO3TOMY Mbl AOSXKHBI NO-
Ny4aTs YINesoabl ¢ HAWKM XEHEBHbIM NUTaHVeM, YToDbl chepeus
3HEPIMIO M3 NPOTEMHOB ANA €€ UCNONL30BAHKMA B HAWDONEe NOAXOIA-
WMx MecTax. 31a ponb YINEeBOA0B Ha3bIBAETCA 3aLUMTON NPOTEUHOB.
MNpoTenHs! ABNAITCR OCHOBHBLIM COCTABNAOLMM BLLLECTBOM TKaHen
W, KOraa notpebyercs, MCnoNb3yIoTCA ANS BOCCTAHOBNEHMA TKAHEW.
JocratouHsiid 3anac yIneBoRos No3eonser uibexats pacxonosaHms
NPOTENHOB ANA NPeobpazosanms B SHEPrI0. B NbiNbUe COCHLI copep-
xurca 7% v 10% kpaxmana v caxapyaos, COOTBETCTBEHHO.

4.2 Muesble BONOKHA

MNuuessie BONOKHA NpeacTaBnsioT cobo BewecTea, KOTOpbe He
PA3NArAIOTCA NULLEBAPUTENBHBIMY (DEPMEHTAMM XKENYROYHO -KMLLIEN -
HOTO TPAKTa; TaKue BEWeCTBa 0ObIMHO BKIIOMAIOT LENMIONO3Y, remMu-
LENMIONO3Y, NATHWH, NEKTVH U1 arap,

DusmonorMeckue QyHKUMM NULLLeBbIX BONOKOH BKNICHAIOT:

(1) He rurpockoNMHHE!, He Pa3NaraloTCa ¥ He NOFNOWAIOTCA, NWEe-
BbIe BONOKHA AONBLE OCTAIOTCH 8 XENYAOYHO-KMWEHHOM TPAKTe, HTO
COKPALLALT NPUeM NULLK, CNOCODCTBYET CTPOMHOCTU W YCTPAHAET No-
BLILEHUE YPOBHA CaXapa B KPOBM NOCNE NPUEMA NKLLM Y NAUMEHTOB,
crpapalowmx amaberom.

(2) Ancopbumn, nepemeliesre 1M YCTPAHEeHe XONecTepuHa, xone-
BOW KMCNOT!, TOKCUMHBIX BELECTS B KMLUESHMKE, K3HUEPOreHOB U T.N.
LA CHUKEHUA YPOBHA XWPOB B KPOBW, NPEAOTBPALLEHUA apTepHo-
CKNepO3a, CepaeHLIX 3aB0NeBAHWA, CHUXEHUA CUCTEMHOIO UK NO-
KanbHbIX (HaNpUMep, KUWe4HbIX) NOBPEXAEHWI OT TOKCUHOB U KaH-
LepOreHos,
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(3) Moryr nornowars Gonebluoi obvem soay, ysenuumsarts obbem
hexanui, ynydwan QyHKUMIO KENyAoHHO- KMLEYHO TpakTa v npe-
AROTEPAULIA 33N0PLI.

OcHOBHEA Y3CTb ULNNIONO3b! B COCHOBOM NbINLLE RBMRETCR OCHOB-
HbIM KOMMNOHEHTOM BHYTPEHHUX /BHEWHMX CTeéHOK Mukpocnop. Co-
fepxaHue npueeeHo 8 Tabnuvue 3-6.

Tabnuua 3-6
KonuuecTso yraepoaes « Lenmonoisi B COCHOBOW NbiNbLie

Haigamwe | EQMMHLS MIMEPEHHA
Bcero pacTeopuMsI yrnepoacs |

femuuennionosa
Uenmonoza
Sarumm

(py6bie sonoxHa_

5. XXupbl

Kvip 310 OIMH M3 TPEX OCHOBHBIX UCTOMHUKOB 3HEPruv B opra-
HU3ME. DTO BaXHbLIA KOMNOHKEHT TKaHen, obecneynsaoumn He-
OBXOAUMBIE OPraHU3MY XMUPHbLIS KUCAOTHI, @ TaKKe NOMOTAIoWMiA
YCBOEHMIO M MCNONB3OBAHUIO XUPOPACTBOPUMbIX BUTAMUHOB.

HeobxoauMble OpraHuiMy Xupsl ENATCH Ha ABa THNA: XWUBOT-
Hble ¥ pacTurenbHble. OQHAKO NUTATENbHAR UEHHOCTL onpejens-
eTCH HE MCTOYHUKOM, @ TUMOM COMEPXKALUMXCH B HUX XUPHBIX KUC-
NOT U YCBOREMOCTHIO.

Kupel, COASPXAUMECS B NbINLLE COCHbI, ABNATCA PacTUTENb-
HbIMW, B OTANNKE OT XKMBOTHBIX XUPOB, OHY HE NPUBOAAT K TAKUM
3abonesaHuaM, KaKk OXuUpeHUe, BLICOKWIA ypOBeHb XONECTepuHa,
MUNEPTEH3NA MK APTEPUOCKNEPO3, HO MOTYT YKPENNATE MbILLLLI,
Aenark ux Gonee anacTniHbIMuU. Cofepxanve XUpos 8 NLILUE NO-
Ka3aHo B Tabnuue 3-7.
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Tabnuua 3-7
ConepxaHme XUPHLIX KMCNOT B COCHOBOWN NLINLUE

|_Hassawse | Manewsstuwonas | Oneunosas | Namonesan | Jlunonenosan |

| Co, anue \
KO 9 | 365 | 019 | om

L Amefr) |

— —_—

HEHACLILEHHbIC XMPHBIE KWCNOTHI CoCTasnaT 72.5% obuwiero
KONMMECTBA XMPOB B COCHOBOW NBINLUE, NTO AENAET NUTATeNbHy
UEHHOCTL XUPOB COCHOBOM NbUNbUb: BONEE BHICOKON B CPIBHEHUM C
APYTVIMIA XMPaMK, U NONE3HO ANA CMAMCHUA KPOBEHOCHBIX COCYA08
¥ NPeRoTBpaLIeHHA TPOMDO03a. B coveTanui C BuTaMunom E, Takxe
UMEIOWNMCA B COCTABE NLINLLULI, OHY OKAILIBAIOT ABOMHOE AGVCTBUE
NO PeryNPOBAHMIO YPOBHA XONECTEPHA U NPEIOTBPALUEHWIO Cep-
REHHOCOCYAMCTLIX 33Bonesammia.
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« XNk, YTO MOQH MANO IHIKIT O HOBMX PEUCNTAIX ANK
AONroneTna. TOMKO PasMennTe COCHOBYIO NMuiasuy M
exeqneBHo ynotpebnaire ee 8 nnwy, H By Bcerga Gy-
Aere 300PoBL».

Banr Wucvorr (Wang Shixiong),
Aunacron Yune (1644-1911 rr. 1.3.)

Fnaea IV JleueBGHble cBOWUCTBA
COCHOBOW NbiNbLibl

B cBoeit kHure «CHOP COCHOBOM NbiNbLbI, €€ CBOMCTBA U NpUMEeHe-
HUe» (PPAHLYICKUA IKCNEPT NO COCHOBON Nbinbue A, Kana (A.Kaya)
NAWET: «NbINLUA, KAK B KOHUESHTPUPOBAHHOM W (DAHTACTHHECKON
AWM, NPEACCTABNAGMON HaM NPUPOAONA, ABNAGTCA HACTOALWEN NaHa-
ueen. [laxe yumrbiBas T0, YTO OHa He cnocobHa naneuuTs ace bones-
HU, NBINbUA CNOCOBHa 0BNEerYnTb CaMbIe HEYTRLLMTENBHBIE M ONACHBIe
COCTORHMA 1 CUTYaLIMK Ha BCex 3Tanax 3abonesatina. A He BoICh Hu-
KaKMX BO3PAXKEHUIA NPOTHB CXA33HHOTO, TaK K3K 5 rosopio 6es scakoro
npeyseniuenvar. A, Kaina Buino 80 net korna oH HaNWCan 3ty KHUry.
On 3aBepuwimn Ce0e NPONIBEAEHUE B CHEHbL CXATLIE CPOKM, HECMOTPA
Ha TO, NTO TPATU/ HA €@ HANWUCAHUE TONBKO O HECKONLKY YaCOB B ACHL
nocne T0ro, Kak nepexHec fsa uhdapxra. Ox Takxe nuwer: «[sinbua
NOMOraeT NOAAEPXMBATL ACHOCTL CO3HaHWA (No xpanHen mepe, B
MOEM CNYH3e) U PACIMPAET CO3HAHME, YEro HeBO3MOXHO AOCTHYL C
nomowpio kode unu Tabaka. Mpuem NbinibUb COCHLI NOMOTAET MHe
Aymats BbICTPO 1 OAHOBPEMEHHO ACPXaTh B FONOBE MHOXECTBO ML
TaK, 4TO MOM PYKW HE NOCNEeS8aIoT 33 XOAOM MOUX MBICNeN».

A. Kaila paer BbiCOKYIO OUEHKY NbiNbUe, OCHOBLIBAACE Ha AOCTM-
XEHUAX N XM3HEHHOM ONbiTe. «HWKakne HaTypanbHbe NPoayKTLI, a
Tem Bonee MeaMKaMeHTs!, He CNocoBHbI CPaBHUTLCR € Hel. MoxHO
CKa3aTsh, 4TO PONB NBINbLL! BCEMOTYLLA, TaK HTO ITO HACTORLLAA N3Ha-
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ues». MHOXeCTBO Nogen, Ybe (PHUIn4ecKoe 310POBLE NOCTPAAano or
COBPEMEHHOW XWU3HK, AOCTUINM NOTPACAIOWEro nesedbHoro adxbexta
NOCNEe NPYUeMa NbiNbUbl, Yero yxe AOCTaTOMHO ANA NOATEEPXASHUA
€e ponu.

1. SHpOKPUHHAA CcucTema
IHOAOKPUHHEA CUCTEMA RBNABTCA KNIONEBOW CUCTEMO AR perynu-

POBaHWA PU3NONOMMHECKON AKTUBHOCTU. JHAOKPUHHBIC OPTaHb! 3T
0coBbi TMN Xenes. He uMelwme BuIBOAHBIX NPOTOKOB, OHK TaKxe
HA3bIBAOTCH XENe3amMu BHYTPEHHen cexpeuuw. XKeneinl Bbigens-
10T FOPMOHbLI, KOTOPLIE HENOCPEACTBEHHO NePEeHOCATCA TOKOM KPOBM
NO BCeMy OpraHu3My. XOTH KONMMECTBO FOPMOHOB B KPOBU KPOLLEY -
HOE, OHUY UIPAIOT OCHOBHYIO PONb B perynuposanvin. Mo koHTponem
HEPBHOW CUCTEML! SHAOKPMHHAA CUCTeMa NOAACPXMUBALT [AMHAMM-
4YecKoe PABHOBECUE BHYTPEHHEWN Cpenbl, POCT OpraHKM3IMa U BOCNPO-
M3BOACTBO. M3IDBITOUHAR MNKM HENOCTATOMHAA CEeKpeuws ropMOHOB
NPUBOAUT K AUCHYHKUMAM OPraHmn3mMa. Mobinblia urpaer BaXHyIO pons
8 CTUMYNUPOBAHWUM POCTA XENe3 BHYTPEHHEN CeKPeUMy ¥ YCUNeHmuu
WX cexpeTopHon yHkumn, bonee noapobHO pons NbiNbibl ONUCaHa
nanee,

1.1 Nleyexue 3abonesanui npocraTsl

Mocne nOCTUXEHUA CPEAHEro BO3PACTa COSAMHUTENIbHBIE TKaHU B
NPOCTaTe HauMHaT Pa3pacTarsca, PaiMep CepLesHO PaspPOCIUencA
xeneint Moxer Owite B 10-15 pa3 Bonsbwe HOpPMansHOro, Kak bya-
T0 Bbl HEBONBILCK KaWTaM BLIPACTALT A0 PAIMEPOB KYPUHOTO SiLa.
Pa3poclwanca npocTata CTUMYNUPYeT 1 A3aBUT Ha YpeTpy, NPUBOMA K
Cepbe3HbIM CUMNTOMAM, TAKVM KaK HaCTOe MOMEUCNYCKaHUe, 33TpyAa-
HEHHO® MOMeMCNYCKaHWe, U BLI3bIBAA TAKMe OC/IOKHEeHUA, KaK BOC-
NANEHUE MOYEUCNYCKATENbMLIX NYTeN, KaMHu B8 MOYEBOM ny3wipe,
HapyweHue QyHKuMM NoNex U T.A. [nuTensHoe OTCYTCIBMe NeYeHus
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XPOHUHECKONO NPOCTaTUTA BEAET 3M0KAYECTBEHHOMY Pa3pacialunio
TKAHeN NPOCTaTe!, U aXe K PaKy NpocTarsl. COMacHo CratmcTmxe no-
NOBUHA MyXMMH B BO3pacte Bonee S50 ner CTpagaoT or panuyHOW
cTenesy rvnepnnasim Npocratel. 3aboneesaemocTs yBennmumMBaeTcs ¢
B0O3pacTOM. 3a00NeBAEMOCTb MYXHYUH NOCNE KNMMEKTEPHUHECKOTO ne-
proaa pocrvraer 75%.

B macronwee spems CyWEeCTByeT MHOXECTBO METORO8 U Nnexap-
CTBEHHBIX NPENaparos Ans neveqvs 3abonesaumin npoctatel. Oama-
KO, ¥3-3a TOFO, NTO Kancyna NPOCTaThi UMEET Manyio NPOHNLIAEMOCTL
1 cnabyio UMPKYNALMIO KPOBKM, NeKapcTea cnabo NPOHKKAIOT B Hee,
He CO3NaBaA NOCTATOMMOM KOHUEeHTpaumm ana neveHvs 3abonesa-
HUA. FKCNePUMEHTANBHbIE AaHHbIE, NONYNEeHHDbIE KaK B Kutae, Tak u
B APYrVX CTPaHaX, NOKAILIBAIOT, HTO NPMEM NBINbLLI COCHBI NOMOraeT
CNPaBUTLCA KaK C CYWECTBYIOWEH NPODNEMOIA, TaK U1 C ee KOPeHHLIMK
npusvHaMy, 6e3 kakux-nubo noboymsix addexros. MNoaToMy naum-
EHTBI MOTYT NPUHMMATL €€ B TeYeHWe ANUTENLHOTO BpeMeHn. [lokTop
Xaxy (Haku) 13 yponorueckoro oTaAeneHma MeavuUMHCKOro Gaxyns-
TeTa ynmsepovTera Haracakv 8 ANoHWK OTMEHaeT B CBOEM Aoxnage:
«B NPOWNOM ANA NENEHWUA XPOHUHECKOro npocratura Tpebosanocs
anarencHoe spems. fledeHue ConpoBOXAANOCh MOBTOPHLIMK NPW-
crynamu Bonesuu. Cenvac, ¢ NpUMeHeHUeM COCHOBOW NbINbUbLI ANS
NEYEHUA, CUMNTOMBI YNYMLLAIOTCA B TEYEHUE KOPOTKOro CpoKa ¢ -
dextusHoCTLI0 Honee 80%».

Mbinsua Borara HyHKUMOHANbHLIMM BewecTsami (BknioMan Benku,
BUTAMMHbI, MUKPO3NEMEHTH!, PNABOHOBBIE COBAVHEHVA U T.A.), KO-
TOPbLIE BOZASICTBYIOT Ha OPraln3M COBMECTHO, PEryNnPyRA PasnuyiHbie
@yHKUMM Opranmama, co3naean BanaHc NuTarenbHLIX BewecTs, ynyy-
Wwan obMeH BewecTs ¥ NPeROTBPALLAR HAPYIEHUE NPOHULIAeMOCTH
xanunnApos. Mbinbua CnecobHa CTMMYNMPOBaTL POCT Xene3 BHYTPeH -
HEW CEeKpeLMM 1 PEryNnpPoBaTh CEKPETOPHYIO PYHKUMIO Xene3, Takum
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obpasom, oHa cnocoba newnrs 3ab0nesaHnn, BoI3BaHHbIE HapYLUe-
HeM QYHKUMIA SHAOKPHHHOM cucTembl. POCT 1 PH3MONOruieckoe co-
CTOAHME NPOCTATLE 3aBUCAT OF MYXCKMX NONOBLIX NOPMOHOS, 3 OCO-
BeHHO OT COOTHOWIBHMA MEXAY MYKCKMMM 1 XEHCKMMM TOPMOHaMM.
Narorexes rmnepnnamum NPoCTaThl CBA3aH € HAPYWEHMEM BYHKUMIA
PerynupoBaHmna U KOHTPONSA SHAOKPUHHOM cucTemMbl. Mbinbua CocHb
WMEEeT B CBoeM cocTase Bonee 20 aMMHOKMUCNOT, TaKMX KaK rIoTamu-
HOBAR KMCNOTa U NPOSIMH, KOTOPbLIE CNOCOBHLI YNYHLWwaTh UMPKYNALMIO
KpoBu B npocrare, obnervare BOAAHKY M CMAMMaTL CXaTUe yperpo
W3-3a runepnnazum npoctarsl. ONasoHOMAL! B NLINLUE OKA3BIBAIOT
CUNBHOE AHTUOKCMAAHTHOR BO3AGUCTBME, NPENATCTBYR MNePnnasum
npocTarsl.

KpoMme Toro, CoOmacHo pelynsraraM HegasHuX MCCNeaosaHuia, Nnpo-
crarnavavi (PG) E1 urpaet BaxHyo ponk 8 perynnpoBaHng GyHxuma
T-knerox, 0cOBEHHO B ycuneruy NpoTMBOAGMCTBIUA paKy. Npon3eoa-
<180 PG E1 33BuCUT O (DaKTOPOB NUTAHMA, BKAKONAS NNHONEBYIO W
NUHONEHOBYIO KMCNOTHI, UMHK, BUTamMuHsl B6 1 C. Hegocraroxk nobo-
O U3 HYTPHUEHTOB BEAET K CHUXeHWIO cofepxamnmn PG E1, 1, Takum
06pazom, K Hapywenmnio QyHKuMin T-knertox. Bee ykaszaHHbie Bbile
3KTUBHLIE BELECTBA MOXHO HAUTH B COCHOBOM NbiNbUE,

1.2 Momows B BOCCTaHOBNEHMM Npy aAnabete

Auaber 310 HapyweHue yrnesoaHoro obmeHa B opraHumMe, SBns-
IOLLeeCH XPOMMYECKON NPOTPeCCHBHON SHAOKPUHONATUER, XapaKre-
PU3YIOWLEMCR NOBBILLIEHHBIM YPOBHEM Caxapa 8 kposu. K 3ToMy npu-
8OAUT aDCONIOTHAA MW OTHOCUTENbHAA HEACCTATONHOCTL MHCYNNHA.
Mo pannbim BO3, anaber, pak v nwemyeckas Goneams cepaua Moryr
OCTaHOBUTL NPEODPaIoBAHME XUPOB 1 NPOTEHHOB B IHEPIUI0, TOrAa
Teno He Byaer nonyMaTh AOCTAaTOMHOTO KONMUYECTBA SHEPru ANA Noa-
AepxaH1A COBCTBEHHON TEMNEPaTYPbI, YTO NPUBEAET K €€ Henpouns-




Copus IHANAK O IN0OPOBLe
BONLHOMY NOHMXEHWIO, 3 1ANee K KOME, U A3XEe ONACHOCTA [UIR Xu3-
1y, Nbinbua cocxsl Borata xkanuem, € ero cogepxardmem 128,3 mr Ha
100 r. NpurATHE COCHOBOM NbINbLIBI MOXET 0DeCNeYUTL QOCTATOUHOS
KONWMBECTBO KaNUs ¥, COOTBETCTBEHHO, NPEAOTBPATUTE HACTYNNeHUe
oCnoxHeHW Auabera, a 1aKxe BeaeT K CKopenweMy BOCCTaHoBNe-
HUIO NaumeHToB, BonbHbIx AnabeTom.

Taxum 0BpazoM, UCCNEOBAHUA NOATBEPAUNK, YTO NPUEM Mbib-
Ub! COCHB! ABNRETCH Be30NacHbIM Y 3DDEKTUBHBIM METOAOM NEYeHNs
anabera. NPUMeNaTensHO, YTO M3HAHANBHO HA3HAYEHHOe MeAMKa-
MEHTOIHOE NENEHWEe HE JIONXKHO NPeKPALaTsCa ¢ Ha4anoMm npuema
NbiNbUb. oA PYKOBOACTEOM BPA4EN NALMEHTLI A0MXHBI NOCTENEHHO
COKPALLATL AOIMPOBKY NPUHMMAEMbIX MEAWKAMEHTOB MO Mepe Npu-
2Ma COCHOBOA MbiAbLbI.

1.3 Kpacora u yxop 3a KoXxe#

MuinbUa COAePXUT NUTATEeNbHLIE SEWECTBa, HeoDxoauMbIe ANA
KPacoTel, Takue Xak Benku 1 ammuHokucnorsl, xenelo, Hes kotoporo
MOXET BOIHUKHYTL aHemua, suTamunsl A, C 1 E, xapoTuH, docgonu-
NUABL! K TAKME KOMNOHeHTY, KK HYKNEMHOBLIE KMCNOoTL, Be3 koTopeix
HEBOIMOXEH YXOf 33 KOXEN U NOMMIEPKAHNE MONOAOCTH.

MeaMUMHCKMMU UCCNeIOBAHMAMKM A0KA3AHO, YTO CYTb KPacoTh
JAKINOMALTCH B NOALEPXAHUM DABHOBECUA BHYTPW OpraHuiMa, fo-
1pebnexue B Uy NpoaykToB, Dorateix suTamunom C, 3ameanser
unu Gnokupyet cuHTes MenanuHa. Hanpumep, ynotpebnesve B nuwly
NPoAYKTOB, DOrarbix BUTAMUHOM A, ABNACTCA NPERYCNOBUEM NEMeHUA
IOHOLLIECKMX YIPen v Npeiluen. Hegoctatox sutamutos B1 1 B2 npu-
BOAMT K TaKMUM SBNEHUAM KaK NPUNYXNOCTL, 0Dpasosanue nyasipen,
3yAa Ha NuLe, 3aeab! B yronkax pra. B cnyuae gedmumta Benkos v xu-
poB, xoxa cranoBuTca rpybon u npuobperaer cepoivt user. Butamuu
E obnanaer hyRKUMEN PaCLUMPEHUA NEPUPEPUHECKNX KPOBEHOCTHbIX




cocynos. CoNeTanme BUTaMMUHOB E 1 A ynyuLWaeT LMpKyNAaUMIO Kposu,
0BECNeYMBALT KOXHBIE NOKPOBSI NUTATENLHLIMM BEUECTBAMW W KWC-
nopoaom, obecneunsan addexT kpacotsl. Takum obpaiom, HegocTa-
TOK HEKOTOPbIX HYTPUEHTOB HEraTUBHO OTPAXAETCA Ha nuue. Kpacora
ACCTUraeTCA B NEPBYIO OMEepenb PEryNUPOBaHUEM QUeTbI U QOCTHXEe-
HUeM DaNaHca NUTATENLHLIX BEUECTB, BOIaTan HYTPUEHTaMMK NbINbUa
CNOCOBHa PerynupoBaTh OPTaknaM MIHYTPU ¥ CHAPYXH, CO3RABAR
4yA0 Kpacortel. TexHonorma nepepaboTkm NbiNbUbl B KOCMETUYECKUX
LUeNAX 3aNATeHTOBAHA BO MHOMMX crpaHax. B 1950-e nareur Ha koc-
METUKY C NbiNbUow Bbin 3apervcrpupoBad 8o Opanuvin, a 8 1970-e
8 AnoHUK Duinuy 3aperucTprpoBatb! 1pu narteHTa. COCHOBYIO NbINbLL
Ha3bIBAIOT MCTOMHMKOM KPACcoThe, NULLes OOroB, UCTOMHMKOM MONO-
AOCTY 1 2R0POBLA.

2. NMnwesapurensHan cucTrema

Nuwesapesme 1 yCBOeHWE NUU ABARIOTCA ABYMA BaXHEMLIVMMMK
dyHxumamm, Gnarogapa KOTopbiM OprasvaM nprobperaer axepruo
Y NOQACPXHUBACT XUIHECNOCODHOCTL. Cpeay HuX NULLeBAPUTENSHAR
CUCTEM3 NPERHA3HAYeHa AR NePeBaPUBAHUA W PACLLCNCHWUA NULLA,
ee yCsOeHUA 1 nepepadborku n obecneyeHna Tkanen opraHnIMa no-
Ne3HbIMKY BEWECTBaMKU, NPeoDPa30BaHUA ee B INePruIo, a TaKkxe AN
BbLIBEACHWA HENEPEBAPUBAEMbIX OCTATKOB W OTXOR0B M3 OPraHUIMa,
Takvm 0Dpazom, NUUWIEBAPUTENLHAR CUCTEMA ABNRETCR abconTHO
HEODXOAMMON ANA YCBOEHUA NUTATENBLHBIX 3NEMEHTOB OPraHM3MOM.
Mocne pa3pywesva CNopoaepMbl COCHOBAA NbINLUA NPEeBspaaeTcs
B MUKPO3IEPHUCTBIN NOPOLLOK, B KOTOPOM BCE KOMNOHEHTB! Mbifblibl
BLICBODOXAAOTCA. D10 NPOABNRLTCR B CAGAYIOLLMX ACNEKTAX:

2.1 CoxpaHeHune 1 3almTa nevexn
MeweHb ABNAETCA HAMOONBLIMM OPraHOM, YMACTBYIOWMM B ASTOK-
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cumraumn. Perynuposanue AveThbt 1 8biI00p PasyMHBIX NUTaTens-
HbIX BELECTB ABNAIOTCA BaXHLIMKM ANA 3a00THI O NeyeHWu. 3awmr-

HbI 3DDEKT COCHOBOM NbINbLULI B OTHOWEHWMA NeYeH NPOABNAETCA
B PANE ACNEKTOB: MOHOCAXapUAL! B COCTaBe Nbinbupl cnocobareyor
CUHTE3Y NEYSHOMHONO FMUKOreHa, 3 BHYTPEHHAA CeKPeUMA 1 IH3UMbI
OKA3BIBAIOT NONOXUTENBHOE BNUAHME Ha CUHTE3 NPOTEMHOB U MeTa-
Gonunam. MNpoTemHb: PasnarailoTca Ha aMUHOKMCAOTH, 20% KOTOPLIX
NOCTYN2eT B KPOBb HENOCPEACTBEHHO ANA HYXA TKaHEN, 3 OCHOBHAA
Ya(Tb OCTALTCA B NEYeHU ANA NOBTOPHONO cuHTesa. MNpu wepocianke
NPOTEUHOB B NEHEHW HAKANNMBAIOTCA XUPHI, NPUBOAA K NUNMAO3Y
Ne4eHn, KOTOPLIA NepexoauT 8 uMppo3. Meinbua Borata npotenHamm
WU AMUHOKMCNOTaMMI, 3, KPOME TOTO, BXOAALLME B €8 COCTaB BUTaMUH
B ¥ MMKPO3MIEeMEHTLI, TAKME KaK MEflb, UMHK W MarHuia, y4acTeyloT 8
(HOPMUPOBAHNIA MHOMMX 3H3MMOB NEYEeHN M OKA3bIBAIOT BNUAHKE Ha
WX BKTMBAUMIO, @ KPOME TOTO, CTUMYAMPYIOT PEreHepauuio v Boccra-
HOBAEHME KNETOK NEYSHK, a TAKKEe CNOCODCTBYIOT BBIAENEHMIO XEenyu.

MO3TOMyY COCHOBAA NBINLUA SBNAETCA HANNYYLLMM CPRACTBOM ANS
YXORA 32 NEMEHbIO.

2.2 KOHTpONb Hag Becom

Nogy, NPMHAMAIOWME NbINLUY, MUCNBITHIBAIOT OWYWeHWe pocTa
annerura, Menbua He Tonexo cnocoBeTeyeT anneturty, HO 1 Cnocob-
CTBYET YCBOSHMIO NULLM NULLEBApUTENbHON crcTemon. OpaHuy3ckui
aKCNepT No CocHoBOW nbinbue A. Kaina (A. Kaya) Hanucan «nbinsua
cnocobHa caenarb Kpense UCTOWEHHOI NAUMEHTa, KOrHa Apyrve mMe-
TOAbI TEPANUIKA OKA33NMCL HEXPPEKTUBHBIMKI, NPK ITOM, NIOAAM C U3~
BbITONHBIM BECOM, NPUHUMAIOWUM NbINbLY, He CeayeT BONHOBATLR,
TAK KaK 370 He BefeT K yBenuyeHuo Becar. KnuHu4eckuMm nccneno-
BaHMAMMK TAKXE [OKA3AHO, YTO (PMrypPbl NPUHUMABLUKMX NbINLLY NIO-
e bonee crpoviHbie, CO 3HauuTeNsHO Donee odopMNeHHON Tanuei,
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¥ TaKow dPPeKT COOTBETCTRYET ONUCAHHOMY B MEAMUMHCKON NUTepa-
Type Kuias «noxyieHunio Nocne AmMTrensHOro NPUMEeHeHA,

2.3 Perynuposanue QyHKUNIA XenyAo4HO-KULWIEYHOTO TPakTa

MbiNbLUA COCHBE perynupyeT MyHKLMM XKeNyRoMHO - KULeMHOTO TPaK-
T4 33 c4eT CODCTBEHHLIX NPUPOAHLIX U NUTATENLHBIX KA4ECT8; B YaCTHO-
CTK, OHa 0CODEHHO IGXDEKTHBHA NPY NEYEHNA XKENYA0MHO -KMILIBHHbIX
pPaccrponcTB. MbiNbUad COCHE CORCPKMUT IHAUMTENLHOE KONUHECTBO
BUTaMKHa B1 mMnu TMaMMHA, KOTOPbIM ABARETCA OCHOBHBIM KOMNO-
HeHTOM xodepmenTa aekapbokcunaisl. Kodepmenr aexkapbokom-
Nasl ONMeHL BAXEH ANA pPerynupoBatva metabonwama yrnesofos,
BuTaMuH B1 cnocobBcreyer nepuctansTuke, yCUnuBaeT nuuwesapm-
TENLHYIO (DYHKUMIO, HOPMANU3YET CEKPeUMIO XENYAOMHOMN Coxa 1
GKTUBM3NPYET KMIWEUHUK, OH T3KXKe MOXET CMAMaTh HeyKpOTUMbIA
NOMOC, IHTEPUTEI U KMLUEHHbIE MHBEKUMK, BbI3BaHHbIE CBODOAHLIM
PACNPOCTPIHEHMEM KMLLIEYHBIX NATOreHHbIX Baxtepuin n Mukpobos,
HE 3aTParvean HOPManbHbie KulesHbie Bakrepun. Munbua cnocobHa
YHUHTOXATS BpeaHbie MUKPODLI MK genars nx Ge3nencreyiowmmn,
4T05b! NOMOME DBICTPOMY Pa3BUTHIO NONE3HBIX MUKPOBOE.

MO3TOMY yXe NOCNE HeCKONBKUX AHEN NPUEeMa NbiNbUb! NPKX HOp-
ManbHOM AMeTe JOCTUrAINTCA 3aMesateNbhbie pesynsrartl. Noatromy
NbINBLY TAKXKE HAZLIBAIOT XCTPAKEM KMLLIEHHNKID .

2.4 Nleyenue NPMBLIYHOro 3anopa

Muuessie BONOKHa B8 COCTaBE COCHOBOW NbiNbLb MIPAOT BAXHYIO
pons ana obneryenma kuiuewHuxa. Nuinbua cnocoborsyer nepucrans-
THKE KMLLIEYHIKA, 3 BXOAAWME B €€ COCTAB NULLIEBHIE BONOKHA YHOCAT
€ cOBOM Pas3NUuHbIe YYXePOAHBIC BEUECTRA M TOKCMMBI, OYMLLAA Ki-
WweyHmK. Mo3ToMy NMLEBLIe BONOKHA HaCTO HA3LIBAT «YOOPLUMKaMK
Kuwestmka», NpuBbINHAA KOHCTUNaUMS (3anop) ABNAETCA NOTeHLM-
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anbHBIM NATOTeHHBIM (PAKTOPOM Y NOXUABIX NIOGEN K NI0AEH Cpeane-
ro Bo3pacra, ocobeHHo ¢ 3abonesaHuAMK cepaLa v uepebpoBacky-
NAPHBIMK 33DONEBAHUAMM, XOTOPLIM HaCTO NPUXOQUTCA HANPATATLCA
npm pedexaumun. MNoatomy neveHne KOHCTUNALMK O4eHb BaXHO ANA
NoAAepXaHna 300PO8bA U NPEAOTBPALLEHNS UEPeOPOBACKYNAPHBIX
3abonesanni. COCHOBARA NbiNbUS OKAILIBAET O4EHL XOPOLUMIA ¥ NPO-
ROMXVTENbHBIN PDEKT NPYU NEYSHUU KOHCTUNAUMIA, VI MANO 3aBUCHT
OT BO3pacia, NONA U UCTOPUK KOHCTUNALMM.

2.5 MNpeporepalieHue paka ToMCTON KMLLKW

MbiNbUa CONEPXKUT FHAYUTENLHOS KONMYECTBO NULLBLIX BONOKOH,
KOTOPSIE CNOCODHB! HE TONLKO €OYMLLLATL? KULWICHHUK, HO W COKPaLLATL
Bpema Haxoxaewus dexanun B HeMm, pasbaBnaTb KOHUEHTPAWMO
BPEAHbIX BEWECTB, PErynupoBaTh M N3MEHRTL METabonn3IM kuleuHn-
Ka, MOBLILATL €0 TOHYC 1 AKITMBHOCTL, Takvum obpasom, npenoTspa-
W3R PAK TONCTON KMWKW, C PUIMONOrU4BCKOMN TOMKY 3PEHUA (DYHRUMM

BHYTPEHHWX OPTaHOB B CPEAHEM BO3PACTe HAYUHAIT YTP3YMUBATLLR,
MoatoMy NOAAEPXAHME XEeNYAKa M KNIEYHNKS B HOPMANbHOM COCTO-
AHUU HEODXOAMMO ANA NEPEBAPHBAHMA U YCBOCHWUA PAINUYHBIX NK-
TaTeNbHbIX BEWECTs. IMEHHO B 3TOM 3aKNIOMAETCA PYHKUMA COCHOBOW
NBINbULI.

2.6 HapyxHoe npumeHeHne

COCHOBYIO NbIfbLY MOXHO MCNONLIOBATL ANA YXOAA 33 KOXeN M 33
TENOM y fieTeid u mMansiwen. OHa OKa3biBaeT xopowun 3PheKT ann
NPEfOTEPAWEHNA U NEYSHUA ABTCKOM IK3BMbI U NENEHONHOTO Aep-
MaTuTa. Bnaronapa NPeKpPacHbiM MrPOCKONUYECKUM KA4eCTBaM, Ha-
HECeHME NbiNbUbl HA NOBPEXAEHHOE MECTO NPUBOAWT K BbicTpomy
OCYLWeHWI0. B TO Xe BpemMA, BXOJALME B COCTAB NbiNbLbl HYTPUEHTLI
MOTYT, KaK CHUMATh BOCNANeHMe NOPaXEeHHOI MeCTa, Tak u cHabxare
ero NUTaTeNbHbIMKU BeWeCTBaMK. Byalysn HaTypanbHeiM U IKONOMM-
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YECKM YUCTBIM NPOAYKTOM, NbNbLAE HE HAHOCKT BPEeAa NOPAXeHHbIM
yHacTkam.,

CocHOBAA NINLUA OCOBEHHO NOAXOAMT ANA NEYSHUA CTAPMECKONO
KOXHOTO 3yfa. B cen3u ¢ ocnabnennem hyHKUMN Xenyaxa u Kmwes-
HUK3 NO YCBOSHWMIO MWLM, NOXWUALIE MOAWM CTPAAAIOT OF HEXBATKN
BUTAMUHOB U MUKPOINEMEHTOB, CTAPEHUA KOXMK, CyXOCTH KOXW, W
OCODBHHO CRIOHHOM CYXOCTH KOXM, 4TO NPUBORMT K HENOAATNIMBOMY
KOXHOMY 3yRY PYK M HOT. 3¥MON CUMNTOMBI 0BOCTPAIOTCA. Hanecenve
COCHOBOM NBINBLLG! NPUBOAKT K DBLICTPOMY CMAMEHUIO 1 CHATUIO CUM-
NTOMO8. Hapy>XHOe NPUMEHEHWe COCHOBOWN NbiNbUbI 33PerncTpupo-
BaHO B apMaKkonee Ha NPOTAXEeHWI NOKONEHWIA U BHOBb NOATBEPX -
[EHO COBPEMEHHOW KNMHNYECKOM MEANLMHON,

3. UMMyHHaR cucTema
MIMMYHH3A CUCTEM3 OPraHn3Ma COCTOUT M3 MMMYHHBIX OPraHOB W

KNETOK, KOTOPBIE ABNAIOTCA 3aWMTHLIM BapLpOM OPraHmM3ma 1 3awm-
WAKOT OPFaHU3M OT NPOMMKHOBEHUA DaKTepui, BUPYCOB W PaKOBbIX
KNETOK.

3.1 [leitcremne npoTme onyxonen

CormacHo CTaTUCTUKe THONOTUM pPaka 4aciora BO3HMKHOBEHWA Daka
YBENM4MBAETCA C BO3PACcToM. B Bo3pactHomM amanasone or 20 go 60
net 3abonesaeMocTb Pakom BO3pacTaer B 2-7 pas vepes kaxave 10
ner. UMmMyHONOM CYUTAIOT, H4TO UMMYHHBIC OPraHe! M (PyHKUMK C BO3-
PacTom AerpagmpyioT, 4TO B OCHOBHOM ODBRCHART B3aUMOCBAIb MEX -
Ay Crapexuem u 3a60NeBaeMoCTbIO PaKOM. 3arpA3HEHME OKPYXAI0-
Wwen cpeas!, CTPYKTYPa NUTaHuA, AYWEBHOE COCTOAHME U T.A4,, TaKxe
OKA3LIBAIOT BMAHKME HA UMMyHHbIe DyHKUWKM oprawmama. Cornac-
HO pe3ynbiatamM COOTBETCTBYIOWMX WCCNEN0BaHWK, BO3HUKHOBEHME
GonNbLWMHCTBE PAKOBbLIX 3300NEBAHUIA MEET ANUTENLHBIN NATEHTHLIN
nepuo, o1 10 Ao 30 ner. YyeHbie 33RBNAIOT, YTO TAKOA ANUTENBHbIN
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NepPUOR AALT NIOAAM AOCTATONHO BOIMOXHOCTEN ANA NPeAoTBpaLLe-
HUA paKa.

T-numdouuTe ¥ Makpodarn 8 Kposu cnocobrbl hdexmerHo
YHUMTOXATb BakTepum, BUPYChI 1 paxkoBsie KneTkn. Ol NPoM3BOAAT-
CA KOCTHBIM MO3rOM. [AVCHYHKUMA réMono3sa uau HeRoCTaTouHOCTL
yHKUMM BUNOYKOBOW XENe3bl COKPALLAIOT konu4ecrao T-numdoum-
TOB ¥ Makpo(daros, CHUX3A UMMYyHHBIe (DYHKUMK OpraHu3Ma. Mo3-
TOMY (PYHKUMA reMO332 KOCTHOTO MO3ra M (PYHKUMA BHNONKOBOW Xe-
nesbl, KONUHECTBo T-NUMAPOUMTOB 1 MaKPOMDAros B KPOBK, ABNAIOTCA
MHAMKATOPAMI [INA OLIEHKU WUMMYHHbIX QyHKUMA OpraHnM3ma. He-
KOTOpble 0CODBIe BELLeCTBa B COCTaBe COCHOBOW NbiNbUbI, TAKWEe KaK
AMUHOKUCNOTHI, MUKPOINEMEHTS!, BUTAMUHB! ¥ HYKNEWMHOBLIE KUC-
NOTLI CROCOBHBI YCUANBATL M YNYYLLATL CNOCOBHOCTL KNETOK YMEHb-
WaTh OKMCASHME M UrPAIOT BAXHYIO PONb B YKPENNEHUU UMMYHHBIX
@YHKUWA KNETOK, YCunuBaT (arountos mMakpogaros. bera-kapo-
TUH B COCHOBOW NbINBUE MOXET YHUYTOXaTh (BODOAHbLIE paguKant 8
opranusme. Cnnwxom Bonbwioe konuuecTso csoboaHbIX paavukanos
NPUBOANT K MYTALIAWM MEHOB, 4TO ABNAETCH OCHOBOW NATONOMMYECKOND
npouecca 0bpazoBaHUA PAKOBBIX KNETOK. BETa-KapOTUH TAKXKEe MOXET
pa3nararsca B0 BuTaMuHa A (PETMHON, peTuHans, W3OTPETHOHWH)
CTeHKAMM KMLLEYHVKS MM NEYEHBIO BMECTe ¢ AuoKcureHason, MNpo-
BEAEHB! WNPOKUE MCCNENOBAHUA NPOTUBOPAKOBLIX (YHKUMIA pemv-
HOEBOW KMCNOTEL. Ee OCHOBHAA (YHKUMA COCTOUT B 3aLUMTE KNETOYHBIX
MeMBpaH ¥ NPeROTBPALLEHKM NPOHUKHOBEHUA KAHUCPOreHHbIX Be-
wecre. V30TpPeTUOHNH ABNRETCH MALANBHLIM UCTOMHUKOM NUTarent-
HbIX BELLECTS ANA NAUMEHTOB € NOMMXXEeHHBIMW UMMYHHBIMW @yu&um-
AMU ¥ XPOHUHECKMM UCTOWCHUEM.

MNpoTuBopakosan HyHKUMA COCHOBON NbINbLLI NPUBNEKNA WWPOKoe
gHuManHue. OHa MHMMOMpPYeT PakoBsie, HO He 3aTParMBaeT HOPMans-
HbI@ KNETKW, TOTA3 TaK KNUHUYECKH NPUMEHABMBbIE MEAVKIMEHTS
yOUBaIOT 1 T 1 Apyrve, YacTo NPUBOAA K YXYAWEHWIO (DU3HIECKOro
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COCTOAHMA 8 npouecce neverwn. Mo3TomMy COCHOBAA NbiNbUA Takxe
ABNAGTCA NOAACPXKUBAIOWMM NPENAPATOM NPW NYHEBON U XUMUYe-
CXOW Tepanuu.

3.2 Nuranue Mo3ra u ynyJiweHune
MBICUTENbHbIX CNOCOBHOCTER

CoBpemenHsie UCCNeOBaHKWA NOKA3LIBAIOT, YTO MO3T YeNoBeKa se-
cut 1400 r v coctout uz 14 Munnuapaos xnetox. Mocne 20-neTuero
803PACTa exeaHeBHO ymupaet okono 100 teicay knetok. K 60 ronam
KOMMHECTEO KNETOK MO3ra COKPALLAETCH Ha ORHY ACCATYIO NO CPaBHE-
HWIO € 20-neTHM 803pacToM. MaMATL ¥ MBILLNEHKE NOXUALIX MOAEN
33METHO YXYALAIOTCS, HTO OTPAXKAET yXyAWenue U CTapeHue MO3ra,
KAMHUHECKAR NPAKTUKE NOKA3IBAET, YTO NBINLUA CNOCOBHA He TONbKO

CTUMYNMPOBATL MO3M 1 YCUNMBATL UHTENNEKT, HO TAKXE NEYUTHL YXyA-
weHme NaMaT v cnaboymue.,
Kak OBHapyXuau yueHbie, yXyALeHNe NaMATI 1 CHUXEHUe UHTeN-

fleKTa HaNPAMYIO CBA3aHLI € HEAOCTATOMHOCTBIO NWUTaHWA. DYHKUMS
NbINbLL! B NUTAHAM MO3r3 OCHOBAHA Ha TOM, YTO OHa BKNKOYaeT B cebn
Bonee 200 nUTaTeNBHBIX KOMNOHEHTOR. By u ICCEHUMER PACTeHWIA,
NBINBLA BKIHOMAET MHOXECTBO KOMMNOHEHTOB, NONHbIX X13HW U cba-
NAHCMPOBAHHBIX MEXAY CODOI, ¥ NPU3HACTCA B KAUECTBE «NYNWero
NPUPOAHOTO NPOAYKTa» CPeAM CNeuranucTos B8 obnactv nuTanua.
MNunbUa COASPRUT CNEAYIOWME NUTATE/ILHBIC KOMNOHEHTL!, KOTOPLIS
CTUMYAMPYIOT MO3T U CNOCOBCTBYIOT MHTENNEKTY:

(1) Benku (npoteuHbl) ¥ AMUHOKUCNOTLI. POTEUH RBARETCA OC-
HOBHbBIM KOMNOHEHTOM NEPEAIOULEN CPefibl, KOTOPAR KOHTAKTUPYeT C
HEPBHBIMM KneTkamu. Mo3ToMy A0CTaTOHHOE NOCTYNAeHKE NPOTEeUHOB
HeoDXOaMMO AN CTUMYNMPOBANHUA MO3Ma Y NOBLILUEHUA UHTENNEeKTa,
a ANA POCTa KNETOK MO3ra HeoBX0AMMBI 0CODBIe NPOTeUHDL. YieHbIi
n3 CLWA, Yorepmau (Waterman), nogyepkmsaer, Y10 ANA MO3roBOW
DREATENLHOCTY OCOBEHHO BAXHBI TUPO3UH, DEHUNANaHUH, NEAUMH,
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ToUNTOMPaH M BanuH. Younenne dyHKUMK ONPeaeneHHbiX HepBHbiX
KNETOK B MO3re DNaronpuATHO ANA Nepenasn HepsHoro so3byxae-
HAR ¥ YAYSIWAET PYHKUMW NAaMAT 1 MetlwneHus, NMeinsua conepxur
ACCTATOYHOE KONMYECTBO NPOTEUHOB WM AMUMOKUCNOT, NPU4eM OHa
COABPXUT NOMTA BCE aMWUHOKMCNIOTHI, A0 HACTOALLEIO BPEMEeH OT-
KDLITHIE SEN0BEKOM, M DONBLUMHCTBO M3 HAX CYWECTBYIOT B NbINLUE B
ce0DOAHOM BMOE. A 3TO O3HAYALT, HTO OHWN MOTYT HENOCPEACTBEHHO
YCBaMBATLCA OPraMU3IMOM.

(2) Xnpbi. Xupbi coctasnsot or 60 o 65% ronosHOro Mo3ra.
HeHaCbUEHHBE XUPHBIE KVMCAOTH, POCPONUNMAL U XONeCTeprH AB-
NAOTCA KMOYEBLIMU BELLECTBAMMA KNETOK MO3I3 M HEPBHOW TKAHK, U
WUTPAIOT BAXHYIO PONb B POCTE MO3T3 ¥ BCR HePBHOM CACTeMbI. He-
HACbILEHHBIE XMPHLIE KMCNOTB! CNyXaT 0DepTKON HacTel HepBHbIX
BONOKOH, oDecnesmBan nepenady CUrHanos Mexay xnerkamu. [lo-
CTATOMHOE KONUYECTBO HEHACHILEHHBIX XUPHBIX KMCNOT rapastupyer
HOPMAanNbHYIO Nepeaavy CUrHanoB, YTO ABNABGTCA OCHOBOWM MHTENNeKTa.
MbinNbLa 310 BUA NWLLKM, OTNHMYSIOLLIENCA BLICOKUM CORPXAHKEM NPO-
TEMHOB ¥ OTHOCUTENBHO HEDONBLUKM COABPKAHUEM XUPA, OCHOBHYIO
HaCTh KOTOROO COCTABNAIOT HEHACLILEHHBIE XUPHLIE KMCNOTE,

(3) Yrnesoabl. Yrnegoab: ABNAKTCA OCHOBHLIMK NOCTABLUMKIMMN
IHEPrn Ans Mo3ra. TonbKo OHWM CNOCOBHDLI NDOHWMKATL Yepes rema-
To3HuePanuyeckni Bapuep, NOCTYNATL B TKAHW MO3a 1 YCBaVBATLCA
knerkamu mosra. Moar cocragnser 1/40-1 /50 yacreb o1 Beca 1ena, Ho
notpebnaer 1/5 scen axeprun. ExennesHo mosr notpednser 100-
200 r yrnesonos ans NOAAEPXaHUA MbICANTENbHOM BERTENLHOCTH,
85 9% KOTOPbIX COCTABNALT MIOKO3a, BLICOKAA KOHUEHTPAUMA MMIOKO3bI
B KPOBU 03HA4AET, YTO MO3I MOXET NONY4MUTs DonbLue «Tonnueas, Ta-
Kin ODpazomM, ynyuwwas pyHKUMIO NAMATHA. YINesoast 8 Nbinbue CyLe-
CTBYIOT B OCHOBHOM B DOPME MOHOCIXapMOO08 W MIOKO3b!, KOTOpPbIe
MOTYT HANPAMYIO YCBANBATLCS OPralnIMOM,

(4) Buramumbl. Bce suel BUTAMMHOB OKA3LIBAKOT BNUMAHKE HA
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UHTENNEKT, OCODEHHO BMTaMUHE! rPYNnbl B, DONBWKMHCTBO 13 KOTO-
PbIX UMEIOT OTHOWEHUE K POCTY HePBHBIX KNEeTOK. HepoCTarok BuTa-
MUHa B6 NpUBOAMT K Pacnagy HepeHbIX KNeTox n ocnabnexwio ux
hyrxumn. Henocrarox entamuika B1 sener k ancyHkumm HepeHoA
CUCTEMBI, OCNADNEHMIO BHUMAHMA WU NOTEPE KOHUSHTPAUMW, XOnuH
NOMOT3eT HepBaMm Nepeaasarb MHPOPMaALMIO, 3@ HaNUYUe NepenaKd:
WEro BeWecTsa NOMOraeT NOARM COXPAHATL BOCNPUATUE 1 NAMSTL,
Butamumi C, sntammni D 1 BuTamun E Takxe vMeIoT OTHOLLIeHWe K YM-
creeHHON cune. Buramun C SBNAETCA BAXHLIM KOMNOHEHTOM HENPO-
Nepenaowen cpeapl, CTUMyNPYs MOITOBYO aKTUBHOCTD U NOBLIUAR
k0apdrumenT uurennexra (1Q). Kaxk noxasbisaioT pesynsiars 1eCTos,
NOBbIWeHWe yPOoBHA BuTamunua C B Kposu Ha 50% noBsilLaer noka-
3arens yMCTBEHHbIX Cnecobrocten Ha 3.6%. Buramuu D cnocoben
NPenoTBPaLLaTL CTapeHe KNeTok Mo3ra. COCHORAA NbINbUA ABNACTCA
NPUDOLRHBLIM XOHUSHTPATOM MHOXECTBa BUTAMWHOS,

(5) MukpoanemeHTbl. MHOre MUKPOINeMEHTE MMEIOT OTHOWe -
HUE K YMCTEEHHOM Cvne. HenoCTaTOK UMHK3 CHNXAET YMCTBEHHYIO
CANY; HELOCTATOK XeNe3a CHUXAeT MO3MOBYID aKTUBHOCTL, TaKMM
obpazom, HeraTMBHO BAMARA HA CNOCOBHOCTL pacno3HaBanus, nose-
LACHYLCKYIO MKTYMLMIO U NMHIBUCTUNECKHE CNOCODHOCTU, HeL0CTATOK
MeAK NPUTYNNRET NIOAEN, 8 HEQOCTATOK MarHWa Hapywaer QyHk-
LM MMMYHHbIX KNETOK, MX POCT 1 pacnpocrparenne. fokrop Lanox
(Zaloc) n3 CLUA rosopur, 410 «BONBLIMHCTBO NI0AEY B COBPEMEHHOM
MUPE MCNBITBIBAIOT AePMUNAT MarkA U, NOITOMY OHU HE MOTYT RO-
CTUMHYTL HaUAYHWErD MMMYHHOIO 3dpexta». Bce nepevncnenHbie
BbILLE BLUWIECTEA UMEIOTCA B COCTARE COCHOBOM NbINbULI.

(6) HyknenHosble KMCNoTbl. OHM MIPAT BAXHYIO PONb B CUHTE-
38 NPOTEUHOB, AENEHUWA W PAIMHOXEHUI KNETOK 1 DUONOrM4eckon
HacneacreeHRoCT. OCoBeHHO BaXHa ANA NOAREDKIHNA NAMATA PU-
BOoHyKNenHosan KMCNOTa, a MarHvi obecnednsaer ee NOCTyNNeHHe B
Moar. Mpw yeenwyernn NnocTynnesyn prbOHyKNeMHOBON KMCNOTE! B
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MO3Y, YNYYWAETCH NaMATL. B NbINbLE COAEPXUTCH HYKNEMHOBAR KIC-
nora.

B obwem, aKTMBaUMA 3N0POBLA MO3MA 1 NOBBILLEHNE YMCTBEHHBIX
CNOCcOBHOCTER MOMYT BbiTe AOCTUIHYTH! YEpe3 NpUeM MUTaTeNbHbIX
BEWecTs. Ho BCe nuTatenbHbie BELLeCTBa QOMKHbI NOCTYNATh 8 Opra-
HU3M B QOMKHON NPONOPLMM. HeoCTaToK NI0BOTO BMAA NUTATENBHBIX
BEWECTS BNMACT HA YMCTBEHHbIE CNOCODHOCTH. Ype3BbiuaiHo TPYAHO
CO3AaTb BCECTOPOHHEE U Pa3yMHOE NUTaTeNnbHOE BRULECTBO C UCNONb-
30BaHWMEM MCKYCCTBEHHBIX METOA0B.

4. [isixarensHan cucrema

[bixatensHas cucremMa npeaHasHaveHa ana 0OMeHa KUCIoPOAOM U
YINEKMCNBIM ra30M € aTMOChEPON B npouecce obmeHa pewecrs. 3ra
CHCTEMA HENPECTAHHO U PEryNapHO OBMEHUBALTCA razamu € BHELLIHeN
cpenon, TaK, ytobel NONy4aTs HEOOXOAUMDIM ANA XU3HEASATENLHOCTH
KMCNOPO/, ¥ YAANATL U3 OPraHn3Ma YIMeKWUCNbin ras, obpasylouwmncs
8 npouecce obmenHa sewecrs, obecnednsas PUIKONOrMHEeCKyI ak-
TBHOCTL OPraHoBs 1 TKaHen. HenoCrarok Kucnopoaa unu Hakonnesue
YINEKWUCNOTO raza NPenaTCTByIOT HOPManbHOMY OBMeHy BewWwecs, a 8
CepPbe3HbIX CNYYARX YrpoXaoT Xu3nn. CocHoBan Nbinbua Bnaronpn-
ATHO BO3AENCTBYET HA AbIXATENbHYIO CUCTEMY B CNSAYIOLMX ACNeKTaXx:

4.1 NpodunakTuka NpocTyAHbIX 3abonesannin

Mockoneky Nbinbuya Borata suTammuHamy, OCOBEHHO BUTAMMHOM
C, NOCTORHHBIA NPHEM NbINbLUBE CAYXUT NPOPUNAKTUKOR NPOCTYA-
HbIX 3aboneeamuin. MNprem AOCTATOMHOMO KONUYECTBA BUTaMMHOB

YKPennAeT MeXKNeTouHbIe CBA3M ¥ NPeAOTBPAaLLAeT NPOHUKHOBEHWUE
BUPYCOB NPOCTYAB!, YCUNMBAR CONPOTUBNRKEMOCTL K NPOCTYAHBIM 33-
Gonesanuam. Butamuu C nopeepxen OKMCAHWIO, Pa3naraerca npum
HarpeBaHu U Nerko pacreopaerca 8 soge. MNoaroMmy eutamue C 8
oObiMHOM NULLE B BONBLIKMX KONUYECTBAX TEPAETCA B NPOLECCe Npu-
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rOTOBNEHWA NMWK, 3 ynotpebnaeman B HaTypanbHOM BuAe COCHOBAA
NbINLUA MMEET FPOMARHOR NPEMMYLLIECTBO B €70 COXPAHeHUM.

TpyaHo cyauts o6 3a60nesaemMocTv NPOCTYAHbIMK 3abonesaHnamMm
B TéX PeruoHa, rae Nbinsuy ynotpebnsor 8 Bonbwmx xonuyecreax. B
pecropamHax Takux CTpaH, kak Hoeas 3enamaua u crpa lOxHon Ame-
pykM NOAK A0BABNAOT NbINBLY B HANWUTKK TaK, Kak 0buHO Aobas-
naT caxap B kode. Bo Opanumn Neinbuy ynoTpebnaoT Kak nekap-
CTBO Npw NPoCcTyRe vnu auapee. Mbinbua Obina NPU3HAHA MACANLHLIM
CPEACTBOM ANA NPODUNAKTHUKN NPOCTYALI,

4.2 BoccraHoBnNeHne Nnocne NHEBMOHWKN

MMaBHaA NPUYMHA NHEBMOHMIA 3AKNIOHALTCA B NONAAAHWM 33Pa3HbIX
YacTy, M3 atmocdeps! UAKM NPKU BABIXAHWK HaCTUY, ODpasyoumx-
CA NPY KaWne unm Ymxarnin 6oNbHLIX NIOAEH. HEKOTOPbe NaUMEHTL!
NETKO NEPEHOCAT BUPYCHOR NOPAXEHUE BEPXHMX AbIXATENLHBIX NYTER.
Y Apyrvix BUPYC 3aPaxaeT U Paspywaer UeNoCTHOCTL CAM3UCTBIX MEM-
BpaH Tpaxeu 1, COOTBETCTBEHHO, Bbi3biBaeT BakTepuancHyo UH@pek-
uvio. Kpome Toro ConpoTMBRREMOCTL OPraHnaMa K BUPYCaM MOXET
NOBPEXAATLCA XONOAOM, YCTaNOCTLIO, MONOAOM, COCTORHWEM 3NKO-
FONBHOIO ONBAHEHWA. BCe 3T0 MOXET NPUBOAMTSL K Boneanu.

NaumeHTam € NHEBMOHWEN TPebyeTCA ANA BbI3AOPOBNEHWUA NPHUEM
nuwwm Boraroin surammurami. MogobHO APYrvM NUTATENbHEIM Beule-
CTeaM, BUTAMMHBI JAONXHbLI COANAHCHMPOBAHO NOCTYNATL B8 OPraHmaMm
Ang noagepxanma 3noposen. Torna kak obmen sewects y BonbHoro
NHEBMOHMEN YCKOPAETCA B CBR3M C BLICOKOW TeMNepaTypon, conpo-
BOXAAETCA KALWNEM, BLACNEHMEM MOKDOTDI U T.A., 3 NeNKOUMTSI 3a-
HATH! yHUITOXeHKem Bakrepui, 0COBEHHO B nerkux, Tpebyerca noBbi-
LUeHHbIV NPUEM BUTaMWHOB. KpoMe TOro, ryaponTHeckne SHaumsl,
HeoBxoAMMBIE ANA YHUNTOXEeHUA DakTepwit U CHATUA BOCNAneHus
B NErKux, TAKXEe HYXAAI0TCA 8 BUTaMUHAX. HeaoCTaToK BMTaMMHOB
BbI3bIBAET HE TONLKO 3AMEANCHHOE YCTPAHEHWE BOCNANeHUA Nerkux,
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HO OTPAXAETCA ¥ KA UMMyHUTETE, Takum 0DPa3omM, NnpuemM COCHOBOM
NbiNbUbI GOraTos BUTaMUHaMK CNOCODCTBYET BLI310POBNERNIO NALM-
CHTOB C BOCNANEHMEM NErkux.

5. Cucrema uMpkynaumm

Cucrema uMpKYNALMA ABNRETCA 33MKHYTOW. Ee MOXHO pazgenutn
Ha CePALYHOCOCYAUCTYIO U NUMDATUHECKYIO CHCTEMDI, B 33BUCUMOCTI
OF PAINMHHA NPOXOAALLMX NO HKM XuakocTen. CepaedHoCoCyAUCTan
cucTemMa BxmoMaer e cebn cepaue, aprepus, BeHs! M KanuNNAPLL, No
KOTOPLIM TENeT KPOoBb. JIuMpaTU4eckan crcrema BKMOHaeT nuMmdarm-
“eCcKkue CoCyAbl, NmMPaT-eckue y3nbl v NuMPaTiecKne opramsl, No
KOTOPbIM TEYET XUAKOCTL, B KOHEYHOM MUTOMe NONAA3ILARA B BEHL.
C NOMOWBIO UMPKYNALMK KPOBM OPranu3M AOCTABNACT NUTATeNbHLIE
BEUWECTBA YCBOAEMBIE XENYNOMHO-KMILEYHbIM TPAKTOM ¥ KMCNOPOA
BALIXASMBIA NErKUMM K TKAHAM OPFraHM3MA M yAINAET YINEKUCNbIN (33
W OTXOAb! KUIHEASATENBHOCTY, NPOMIBOAUMBIE B Npouecce obmexa
BELLECTB Yepes nerxue, No4ku 1 xoxy. fllumdoysno v numdarvdeckue
OpraHbl CNOCOOKbI NPOM3BOANTL NUMMATUHECKME KNETKI 1 AHTHUTeNa,
OTHUNETROBLIBATL Yy XEPOAHLIE BEWECTEa U (harounTHbie BakTepuu,
NO3TOMY OHUA ABNAIOTCA BAXHEWLLIVIMY OPFaHAMK 33ILMTLI OPraHM3Ma,
CoCHOBAA NLINLUS NONOKWUTENBHO BONLHCTBYRT Ha CUCTEMY LMPKY-
DALMY B CNEAYIOWNX ACNEKTaX:

5.1 CHmKeHMe CoAePKAHUA KNPA B KPOBW

KopoHapHeie 3abonesanyn, NPOBOUMPYEMBIE BLICOKUM COREPXA-
HUEM XKWUPOB B8 Kposw, Npeactasnsior coboi vanbonswyo yrposy
300pOBLI0 NoAe. Mo3TOMY CHIXKEeHUe COAEPXaHWUS XUPOB B KPOBK
RBNAETCH IPDEKTUBHON Mepoi ANA NPOPUNAKTUKY U NEYSHUA Cep-
Aeunococyavcteix 3abonesarni.

[ns onpeaenexn CONePKAHUA X1Pa B KPOBK HEOBXOAWMO NpoBe-
AeHue COOTBETCTBYIOLLEH OUEHKW. B CNyNae NOBLILeHHOND COAepXa-
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HUA XWPa B KPOBM HEODXOAMMO YROCTOBEPUTECR KAKOM KOMMOHEHT
XMPA B KPoeM n3IDLITO4EeH. Hanpumep, XONecTepuH NOAPA3ReNFeTca
Ha NUNONPOTEeMHB! BBICOXOM M HM3IKOW NNOTHOCTK. JlunonporenHb
HUIKOM NNOTHOCTH ABNAIOTCA NDUMUHOM ATePOCKNepO3a, CHUXAKT
INACTUMHOCTL CTEHOK KPOBEHOCHBIX COCYAOB, YMEHBWAKT NPOXO-
AUMOCTS COCYAIOB, BbI3bIBaA CEPASMHBbIE NPUCTYNBL. flvNonpoTenHb!
BLICOKOA NAOTHOCTY CNOCODH! 33XBATLIBATL NUNONPOTEUHBI HU3KOM
NAOTHOCTM M OTNPABIATL MX B NEYeHb ANA xatabonnsma. Muorve se-
WECTBA B COCTABE COCHOBOM NbiNbLb! YMACTRYIOT B NPOLECCe NMNMAMO-
ro 0bmeHa 1 CNoCoBCTBYIOT AHTHOKMCAMTENLHLIM NPOUECCaM. Dna-
BOHbI B COCTaBe NbINbLB!, 3 TAKXKE PYTUH Mnu coopuH (VP) cnocobrb
NOBLIWATS INACTHHHOCTL KANUNNAPOE. M3BECTHO, HTO AnvTensHoe
NPUMEHEHUE MEAMKAMEHTOB CNOCOBCTBYIOLMX CHUKERWIO COMIePXa-
HUA XUPOB B KPOBM NOBPEXKAIET NEYEHb ¥ NOYKK, A TAKKE NPUBOJT
K MHTOKCMKALMK 1 Bb3L1BaeT apyrue nobounee addextol. CocHosan
NeiNbLA SBNRETCA HaUNYMLLKM BHIBOPOM B KauecTse npenapara, CHn-

XAOWETO YPoBeHb xvpoB 6e3 kakux-nnbo nobouHeix adpexTos,

5.2 Mpeporspalenme aHemmm

AHEMUR BO BCEM MUPE CHMTAETCA BONE3HBIO HefoenaHua, Mpuan-
Ha, MO KOTOPO# NbiNbUA CNOCODHa YNYHLAaTL DYHKUMIO reMaTono3sa
33K/MOMABTCA B TO M, HTO NBLINLUA COALPXUT B cebe Takue nurarens-
HBIE BELIPCTBA KaK XEene3o, UMHK, MapraHel, a Takxke sutamutbl C
v B6, xoropue 0BNapnaT CNOCOBHOCTAMKM NPOTUBOCTOATL AHEMUM,
MbiNbUA TAKXKE CTUMYNMPYET KDOBETBOPHBIE DYHKUMKM XKOCTHOMO MO3-
ra, YNny4lwan 3TuM reMornoas Bcero opranmima. Kpome 1oro, Nbinbua
00eCNeYvBaeT NPOUSCC KPOBETBOPEHUA HEODXOAMMBIMKM ANA 3TOMO
BELLIECTBAMM, TAKMMM KK IH3UMbI, KOIH3MMbI M HYKNEUHOBbIE KMCNO-
Thl, COALPXALME KNETKM KOCTHOND MO3ra, 05N1erYan cuHTes Belecrs,
CBA33HHBLIX C FEMONO330M, ¥ YCKOPARA QYHKUWIO BOCCTaHOBNSHNS re-
MONOD33a. 310 OCODEHHO BAXHO, KOTA3 (QYHKUMK KDOBETBOPEHUA B
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OPraHM3Me HAPYWeHa NO NPUNMHE paka wm Apyrux 3abonesanui.
Donuesan KMCNOTa, BXOAAWINA B COCTAB COCHOBOM NbINLLN, CNOCOG-
Ha IPDEKTHBHO NPEAOTBPIWATE IHEMUMIO Y DEPEeMEeHHBIX KEeHLWMH,
oA € aHemmen ODLMHO MCNBITLIBAIOT OLLYLIEHAA NIHEMOXEHUA K
YCTanocTu. NMocne NPrUema NoiNbiibl TAKUe CUMNTOMBI CMAMNSIOTCA WAK
1C4e330T, MO3TOMY NLINBLY MOXHO CHATATE NPUPOAHBIM TOHHINDYIO-
WM KPOBb CPEACTBOM.

COCHOBAR NBINLUD FAPMONMMHO DETYNVIDYET 1 NENUT NATL CUCTEM
opravuima. OCHOBOW TIKOMO PErynMpoOBaAHMA ¥ NEYeHUA ABNACTCA
EHATYPANBHOCTD, NATATENBHOCTD M YCBOAEMOCTL®, KaK NOABOAAT UTOr
Averonony. CBOWCTBA NbiNblib! TOBOPAT MOAAM 4NCHEeMy BCE YeNno-
seveckune BONEeINM U HELOCTATOMHOCTH MOXHO NeYMTL NbUbLOMS,
MbiNbua — ITO NAHALEA, KOTOPAR AHCTBYET B OHOM MM BO BCEX CNa-
Bbix TOuKaX Tena, MuUg O TOM, NONEMy TAKAA MENKAR NBUBLUA MOXET
nesnTb Bonestn, SBNRETCA NPeXPACHOM GOPMYNON, NORAPEHHON HAM
NPHPOROA.
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