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1. Pazpaboransl ®I'BYH "OUIL] nuranus u 6uorexnonorun" (B.A. TyrenbsH, akanemuk PAH,
I.M.H., mpodeccop; J1.b. Hukutiok, uien-koppecnonenT PAH, n.m.H., mpogeccop; 1.B.
Axcenos, k.M.H.; A.K. barypun, 1.M.H., mpodeccop; B.B. becconos, 1.6.H.; B.M. BopoOneBa,
k.T.H.; 1.C. BopoOneBa, k.0.H.; O.A. Bpxecunckas, k.0.H.; K.B. Beibopnas; U.B. 'MommHckuii,
1.6.H.; M.B. I'Mommnckas, a.m.H.; H.B. XKununackas, k.1.H.; A.O. Kambapos, 1.3.H.; 3.0.
Kemabsai, k.M.H.; 1.B. KoGenbkoBa, k.M.H., B.M. Kogenmnosa, 1.6.H., mpodeccop; A.C.
Komeukuna, k.papm.H.; A.A. KoueTkosa, 1.T.H., mpodeccop; JI.B. KpaBuenko, k.M.H.; K.B.
Kynapssuesa; H.B. Jlamnesa, k.Mm.H.; B.K. Ma3zo, 1.6.H., mpodeccop; M.A. Makapenko; A.H.
Maptununk, a.M.H.; E.B. [TaBnosckas, n.m.H.; U.b. [lepoga, x.papm.H.; A.B. [loroxesa, 1.m.H.,
npodeccop; E.A. IlsipbeBa, k.M.H., foueHT; E.B. Peumnna, k.papm.H.; FO.C. Cunoposa, k.6.H.,
A.UN. Cadpponosa, k.M.H.; A.M. CadpoHnosa, k.0.H.; E.A. CmupHoBa, k.T.H.; A.1. Cokoios,
k.M.H.; A.B. Crapony6osBa, 1.M.H., nouent; N.1O. Tapmaesa, n.m.H., mpodeccop; C.A.
XoTuMueHKo, wieH-koppecnoneHT PAH, n.m.H., mpodeccop; X.X. lllapaderanHos, 1.M.H.;
H.M. lllununa, 1.6.1., K.W. Dnnep, a.x.H., npodeccop); GenepanbHoii cayx00# 10 HAA30pY B
cdepe 3amuThI paB notpeduTenei u 6marononyudns yenoneka (A.1O. [Tonosa, n1.M.H.,
npodeccop; U.B. bparuna, n.m.1H.; B.}O. Cmonenckuii, k.M.H.; A.JI. Mummuna, k.M.H.; U.T.
[lleBkyH, k.M.H., ['.B. SInoBckas); Munznpasom Poccun (O.0O. Canaraii, k.M.H.); ©DMBA Poccun
(B.A. CkBoprioBa, unen-koppecnonaeHt PAH, n.m.H., mpodeccop); DTAOY BO Ilepsorit
MoCKOBCKHH TOCY1apCTBEHHBIM MeqMIMHCKUN yHUBepcuTeT nM. .M. CeuenoBa MuH3ipasa
Poccun (I'.T'. Onumenko, akanemuk PAH, a.m.H., mpodeccop; b.I1. CyxaHnos, 1.M.H.,
npodeccop; E.B. Enuzaposa, k.m.H.), DEYH "HoBocubupckuit HUU rurunensr"
Pocnorpedbnanzopa (.M. HoBukosa, n1.M.H., mpodeccop; C.I1. Pomanenko, K.M.H.).

B wactu mukpo6uoma: ®I'BYH "®UII nutanus u 6uorexnonoruu" (C.A. IlleBeneBa, 1.M.H.;



H.P. Epumoukuna. 1.6.1.); ®I'BYH "I'HILI npuknagnoit MUKpoOHOIOTHH M OMOTEXHOIOTUH"
Pocnotpebnanzopa ([sarinos U.A., akanemuk PAH, n.m.1H., npodeccop); PI'6OY BO PHUMY
uM. H.W. ITuporoBa Munszapasa Poccuu (JI.U. Kadapckas, 1.m.H., mpodeccop); PI'BY "HMUIL]
AT'TI um. B.U. Kynakosa" Munsnapasa Poccuu (T.B. [lpunyraeBud, 1.M.H.).

2. Y1Bepxkaensl PykoBonurenem deaepanbHol CirykO0bI 110 HAI30py B cdepe 3amuTa mpas
notrpedureneit u Oiaromnonyuns yenoBeka. [ TaBHBIM rocyIapCTBEHHBIM CAHUTAPHBIM BPauyOM
Poccuiickoit ®enepannu A.1O. [Tonosoit 22 urons 2021 r.

3. MP 2.3.1.0253-21 BBenenst B3amen MP 2.3.1.2432-08 "Hopwmbl pu3nonoruaeckux
NOTPEOHOCTEN B 3HEPTUHU U MMILEBBIX BELIECTBAX AJIs PA3JIMUHBIX TPYII HaceneHus Poccuiickoit

®enepanun", yTBEpKIACHHBIX [ JIaBHBIM rOCY/1apCTBEHHBIM CAaHUTapHBIM BpadyoMm Poccuiickoi
®enepanun 18.12.2008.

1. O6mume mooxeHus 1 00J1aCTh TPUMEHEHUS

1.1. B coxpaneHuu u nojajep>kaHuu 3J0pOBbs UEJIOBEKa BEyIlasi POJib MPUHAIIICHKHUT
310poBOMY 00pazy ku3Hu. [Iutanue BHocuT 10 50% Bkiasa B obecriedeHue 3J0pOBbs U
paboTOCIOCOOHOCTH YEeJIOBEKA OT CYMMBI BCeX (haKTOPOB, BIUAIOMINX Ha 00pa3 >xu3Hu. [Ipu
9TOM HapyUIeHUs NUTaHUs cOCTaBIAOT OT 30 10 50% npuurH BO3SHUKHOBEHHS XPOHUYECKHX
HEMH(EKIIMOHHBIX 3a00JI€BaHUH, TAKUX KaK 0)KHPEHHE, CEPJICIHO-COCYANCTHIEC 3a00IeBaHN,
caxapHbIil [radeT 2 THIla, OCTEONOPO3 U HEKOTOPbIE BUIBI OHKOJIOTHUECKHX 3a00JICBaHUA.

1.2. Peanu3zanus B Poccuiickoit deaepannu rocyaapcTBEHHOM MOJUTHKH B 00J1aCTH 310pOBOTO
IIATaHUs HAMPABJICHA HA JOCTHKEHNE HAllMOHAIBHBIX L[EJIEN PA3BUTHSI CTPAHBI, B IIEPBYIO
ouepeb obecrieueHre yCTOHUMBOro €CTECTBEHHOI'O pOCTa YUCIEHHOCTH HACEJIEHUS U
MOBBIIICHUE 0XKUIAEMON MPOAOIKUTENBHOCTH Ku3HH 110 78 set (k 2030 roay - no 80 ner).

3a mocneaHuE AECTh JIET ObUT pa3paboTaH U BBEJICH B JIEUCTBHE PsiJl OCHOBOIIOIATAOIITNX
JIOKYMEHTOB B 00J1aCTH NUTaHUs, TAKUX Kak JIOKTpHHA IPOIOBOJIBCTBEHHON O€3011aCHOCTH
Poccuiickoit deneparnuu (yrB. Ykazom [Ipesunenta Poccuiickoit @enepannu ot 21.01.2020 N
20), Ctparerus NoBbIIIEHHUS KauecTBa U 6€30MaCHOCTH MUILEBON mpoayKiuu Poccuiickoit
®enepannn 110 2030 rona (yrB. pacnopsokenuneM [IpasutennctBa Poccuiickoit deaepanuu ot
29.06.2016 N 1364-p), @enepanbublii 3akoH o1 01.03.2020 N 47-03, npenycMaTprUBarOLIii
u3MeHeHus B (enepanbHble 3aKoHbI 'O KauecTBe U 6€30MacHOCTH MUIIEBBIX MpoayKToB" u "O0
oOpa3zoBanun B Poccuiickoit @enepannn', K BOKHEHIINM U3 KOTOPBIX OTHOCSTCS YCTAaHOBIICHHE
MOHATUSA ""30pOBOE MUTAaHUE" U ONPEIEICHNE TPUHIUIIOB 3I0POBOIO ITUTAHNUS,
CHOCOOCTBYIOUIMX YKPEIJICHHIO 3/I0POBbs YellOBeKa U OyAyIIUX MOKOJICHUH, CHUKEHUIO PUCKA
pa3BuUTHA 3a00JIeBaHUN. YKa3aHHbIE IPUHIIUITBI BKIIOYAIOT B Ce0s:

- obecrreuenue MPHUOPUTETHOCTHU 3alIUTHI )KU3HU U 300POBb l'[OTpG6PIT€J'ICI>i IUIICBBIX
MMPOAYKTOB IO OTHOHMICHUIO K SKOHOMUYCCKHUM UHTCPCCaM MHIAUBUAYAJIIbHBIX
npeﬂanHHMaTeneﬁ U IOpUANYCCKUX JIML, OCYIICCTBIIAIOINX ACATCIbHOCTDL, CBA3aHHYIO C
06paH_[CHI/ICM MUIICBBIX MPOAYKTOB;

- COOTBECTCTBUC BHGPFGTI/I‘ICCKOP'I HCHHOCTH CKCAHCBHOI'O pallMOHA SHECProTpaTam;
- COOTBCTCTBUC XUMHNYCCKOI'O COCTaBa CKCAHCBHOTO palliOHA (bHSHOJIOFPI‘IeCKI/IM HOTpGGHOCTHM

YyeJloBeKa B MAaKPOHYTpUEHTaX (OeJIKM U aMUHOKHUCIIOTBI, KUPBI U )KUPHBIE KUCIIOTHI, YTIEBOIbI)
U MUKPOHYTPHEHTaX (BUTAMHUHBI, MUHEPAJIbHBIC BEIIECTBA U MUKPOAJIEMEHTBI, OMOJIOTUYECKH



AKTUBHBIC BEIIICCTBA);

- HAJIMYHUEC B COCTABC CKCAHCBHOT'O pallMOHAa IMUIICBBIX IMPOAYKTOB CO CHUKCHHBIM COACPIKaHUEM
HACBIIICHHBIX XUPOB (BKJ’IIO‘I&H TPAaHCHU30MEPHI X KUPHBIX KI/ICJ'IOT), IMPOCTBIX CaxXapoOB U
HOBapeHHOfI COJIk, a TAKXKC MUIICBLIX IMTPOAYKTOB, O6OFaH_ICHHBIX BUTaMHHaMHU, ITMIIICBBIMU
BOJIOKHAMH 1 OMOJIOTHYECKH aKTUBHBIMHU BCIICCTBAMU,

- o0ecrieueHre MaKCUMaJIbHO Pa3HOOOPA3HOT0 3/10pPOBOI0 MUTAHUS U ONITUMAIIBHOTO €r0
pPEXUMA;

- IPUMEHEHHE TEXHOJOTHUECKON U KYJIHMHAPHON 00pabOTOK MUIIEBHIX POIYKTOB,
o0ecreunBaroIuX COXPAHHOCTh MX UCXOIHON MUIEBON IIEHHOCTH;

- o0ecrieueHue CoOIII0IEHHUS] CAHUTAPHO-3MTUIEMHOJIOTHYECKUX TpeOOBaHUI Ha BCeX ATarnax
oOpallieHus MUIIEBBIX IPOIYKTOB;

- ICKITIOUEHUE MCIIONTb30BaHMs (PaTbCU(UITMPOBAHHBIX MHUIIEBHIX MPOYKTOB, MATEPHAIIOB H
U3EINI.

Takue moIXobl COTJIACYIOTCS C ONBITOM M PEKOMEHIAIUSIMH MEXKITyHAPOIHBIX OpraHU3aIHil,
takux kak OOH, BO3, ®AO [1, 2].

Ha ocnoBannu PE3YIBbTATOB CUCTEMATUICCKUX I/ICCJIGI[OBaHI/If/'I COCTOSHMS IMUTAHUA BCCX I'PYIIIL
HaceJeHUs Ha Bce TCPPUTOPUHU CTPAHBI pAllHOHBI JCTCKOI'O U B3POCJIOI0 HACCIICHUSA B LICJIOM
o0ecreynBaroT HOTp€6HOCTI/I B DHCPIrur 1 OCHOBHBIX MUIICBLIX BCIICCTBAX.

[Tpu 3TOM BakHelIME IT100aTbHBIE BHI30BBI, XapaKTEPU3YIOIINUECs HEPALIMOHAIBHBIM
COOTHOIIIEHUEM OCHOBHBIX MHUIIIEBHIX BEIIECTB, N€PUIUTOM MUKPOHYTPUEHTOB, POCTOM
pacpoCTpaHEHHOCTH N30BITOYHOM Macchl Teja, 0XKUPEHUs U IpYyruX (PakTOpoOB pHCKa
HEMH(EKIMOHHBIX 3a00J1eBaHu, OCTAIOTCS sl OOJIBIINHCTBA CTPaH, B TOM uyncie Poccuiickoit
®enepaluu, KpaifHe aKTyaJlbHBIMHU, UTO TAK)Ke TPeOyeT JaJIbHEHIIEr0 COBEPILIEHCTBOBAHUS
CTPYKTYpBI IOTPEOICHHUS.

1.3. Hacrosimue Metoauueckre pekoMeHaanuu (nanee - MP, HopMel) pa3paboTaHbl B pa3BUTHE
JeICTBOBABIINX MeToANYecKUX pekoMeHaanuii MP 2.3.1.2432-08 "Hopwmbl ¢pu3nonoruueckux
noTpeOHOCTEH B SHEPIUH U MUIIEBHIX BEIECTBAX JJIS pa3IMYHbIX Py HaceiaeHus Poccuiickoi
®enepanun". CoxpaHsisi IPEEMCTBEHHOCTh C HOpMaMu, yTBepkAeHHbIMU B 1951, 1968, 1987,
1991 u 2008 rr., HacTosAmMe MP y4uThIBaIOT 3HAUYNTENBHBIE TOCTUKEHUS, HAKOIIJIEHHBIE 32
nocieAHue o/l 6aronapst GyHIaMeHTaIbHBIM U IPUKIIATHBIM UCCIIETOBAHUAM B 00J1aCTH
HAyK{ O MUTAHUU M TAaKUX HOBBIX 00JacCTAX 3HAHUH, KAK HyTPUT€HOMUKA, HyTPUT€HETHKa,
HYTpUMETa00JIOMUKA U IPOTEOMHUKA, a TAK)KE aHTPOMOHYTPULIUOJIOTHSL.

B HACTOAIICEC BPEMS IMOJTYYCH U HAKOIIJICH PAI BaXKHEHUIIINX (baKTOB, IIO-HOBOMY OCBCHIAIOIINX
POJIb MUIIEBHIX U OMOJIOTHYECKH aKTUBHBIX BEIIECTB. B uacTHOCTH, JOKa3aHa ICCEHIIMAIBHOCTh
[IOJIMHEHACHIIICHHBIX KUPHBIX KHCIOT CeMEliCTB

u 4
, OIIPEJICIICHBI NX ONTUMATbHBIE COOTHOIICHHS B MUTAHUU 37J0POBOTO U OOJBHOTO YETIOBEKa,
YCTaHOBJICHBI HETaTUBHBIE 2P (EKThI U30BITOYHOTO MOTPEOICHNS HACHIIIICHHBIX 1
TPaHCU30MEPHBIX KHUPHBIX KHCIIOT, a TAK)Ke JOOABJICHHBIX CaxapoB M MUIIEBOM COMH, TOKa3aHa
NOJTU(PYHKIIMOHATBHOCTD U 3CCEHIIMAIBHOCTD MUIIEBHIX BOJIOKOH. PactmdpoBana
dusnonornuecKas pojb psaa MEKPOIJIEMEHTOB, B YaCTHOCTH IIMHKA, CeJieHa, ME/I1, MapTaHIia,
xpoma. HakorieHbl JaHHBIE 0 LEIOMY PSIy APYTUX MUHEPAIBHBIX BEIIECTB, TAKUX KakK,



HalpuMep, KpEMHUHI U BaHAJUH, I KOTOPBIX €Ie He JOKa3aHa 3CCEHIHUAIBHOCTD, HO
YCTAQHOBJICHA UX BaXKHasl U (MJIM) KIIFOUEBas poJib B psiZie METa0OIUYECKUX ITPOLIECCOB.
OmnpeneneHsl MOJICKYJISIPHBIE MEXaHU3MBI ICHCTBHS OOJIBIIOTO YHCIa MUHOPHBIX OMOJIOTUYECKH
AKTHBHBIX BEILECTB.

1.4. OtnenbHOe BHUMaHuE B MP yniesieHO aHTpOITOMETPUUECKUM XapaKTEPUCTUKAM
(U3HYECKOTO Pa3BUTHSI PA3JIMYHBIX TPYIIT HACEICHHS KaK TTOKA3aTeI0 OICHKU MTUIIEBOTO
cTaTyca, KOTOpPbIe CBHICTEILCTBYIOT 00 YBEJIMUECHUN POCTA U MACCHI TeJla MPAKTUYECKH BO BCEX
BO3pacTHBIX rpynmnax. Ha ocHOBE TaHHBIX BEIOOPOYHOTO HAOIIOICHUS palliOHA TUTAHUS
Hacesienus: Poccuiickoit @enepanunu B 2018 roay, BbIOIHEHHOT0 PoccTaToM, yCTaHOBIICHBI
AHTPOIIOMETPUYECKHE MTapaMeTphl B3POCIOro YeoBeKa ¢ HOPMaJIbHOM Maccou Tena,
WCITOJIb30BaHHBIE JIJIS PACUYETOB MOTPEOHOCTEH Pa3IMYHBIX BO3PACTHO-TIOJIOBBIX TPYIIIT
HACEJICHUs B YHEPTUH H OeliKe. DTO MO3BOJIMIO 00JIee TOUHO 0XapaKTepU30BaTh IPYIIIOBBIC
MOTPEOHOCTH OT/JICIBHBIX KATETOPUIA HACEIICHHUS.

1.5. 3a mepuon 2008 - 2019 rr. ans Poccuiickoii @enepanyu npuoOpenu CyecTBEHHOE
3HaUEHUE IeMOTpadUICCKUE BBI3OBHI, CBSI3aHHBIC C N3MEHEHUEM BO3PACTHO-TIOIOBOM
CTPYKTYpbI HaceJIeHHs, TAKHE KaK COKpAIIeHUe JOJIH JIUI[ TPYI0CIOocOOHOr0 Bo3pacTta Ha 2,4%,
YBEIUYCHUE YUCIEHHOCTH JIHII cTapiie 65 et Ha 16,1%, cokpalieHne YucaeHHOCTH KeHIIUH
pPEenpoAYKTUBHOTO Bo3pacTa. [Ipu »ToM oxkugaemast mpoa0KUTENBHOCT Ku3HU B 2019 roay mo
cpaBuenuto ¢ 2008 rogom Beipociia Ha 5,35 JeT, YUCIACHHOCTD JIeTel yBenuumiach Ha 15,5%.
YuuThIBas 3TU U3MEHEHHUS, a TaKKe B Lesax Oonee nuddepeHnpoBaHHOrO yuera
(GU3HOTOTUYECKUX MOTPEOHOCTEN B SHEPTUM U MHUIIEBBIX BEIIECTBaxX B HacTosAmux MP yrounena
BO3pacTHas MEepUOaM3aIns JETCKOTO U B3pocioro HaceneHus Poccuiickoit @eneparuu. Tak, pis
B3POCJIOT0 HaceJIeHHs BBeJIeHbI rpymmbl 18 - 29 net, 30 - 44 rona, 45 - 64 rona, 65 - 74 rona, 75
JeT u crapiue, 1ist nereit - 0 - 12 mecsines, 1 - 2 roaa, 3 - 6 ner, 7 - 10 net, 11 - 14 neru 15 - 17
7eT (BKIFOUUTEBHO).

1.6. Ha ocHOBaHuM JaHHBIX 00 H3MEHEHUHU CTPYKTYpPHI poeccrnoHalbHOM 3aHATOCTH
HaCeJIeHUs, CBSI3aHHOM CO CHMXKEHMEM JI0JIU JIULL, 3aHATHIX TSXKEJIBIM U 0C000 TSKEIIBIM TPY/IOM,
Y CYIIECTBEHHBIM YBEJIUYEHHUEM JIOJIH JIULI, 3aHATHIX JIETKUM U MPEUMYIIECTBEHHO YMCTBEHHBIM
TPYZAOM, a TaK)Ke HU3KOM J0JIe ML, 3aHUMAIOLINXCsl PU3KYIbTYpoil U criopToM (40% MyX4uuH
u 35% xeHiun), B HacTosmux MP BHeceHbl KOPPEKTUBHI B AU HEpEeHIINAILINI0 HACEIEHUS 10
ypoBHIO (K03 punreHTy) pusnueckoit akTuBHOCTH (nanee - KDA).

J1s B3pOCioro Tpya0cnocoOHOro HaceneHust 00JbII0e 3HaYeHNE PH ONPEACTICHUN Pa3MEpPOB
(bu3HONOrMYecKrux NOTpeOHOCTEN B SHEPTUH U MUIIEBBIX BEIIECTBAX UMEET XapaKTep TPYI0BOM
JeSITeIbHOCTH, TOCKOJIBKY 3TH MOTPEOHOCTH 3aBUCAT OT (PU3MUECKON aKTUBHOCTH,
xapakrepuzyemoir KA, paBHBIM OTHOILIEHUIO SHEPrOTPaT Ha BHIMOJIHEHHE KOHKPETHOW paboThI
K BEJIMYMHE OCHOBHOT'O OOMEHa.

dusnonoruyeckre NoTpeOGHOCTH B SHEPTHHU U MUILIEBBIX BEIIECTBAX B3POCIOrO
TpyaocrnocooHoro Hacenenust B MP nanwl o 4 rpynnam ¢puznyeckoil akTHBHOCTH U
WHTEHCUBHOCTH TPYJa IJIsl MY>KYUH U IS )KEHIUH.

YuuThIBas UHTEHCUBHOE Pa3BUTHE HOBBIX HAYYHBIX HAIIPABICHUN, TAKUX KaK CIIOPTUBHAS
MEAMIMHA U HYTPUIIMOJIOT U, (PU3NOTOTHYECKUE TOTPEOHOCTH B SHEPTUH U MUIIEBBIX
BEIIECTBAX JIsi CIOPTCMEHOB BBICOKOW KBAJTH(PHKAIIMK B TPEHHUPOBOYHBIN U COPEBHOBATEIbHBIN
NIEPUOABL, IS CIIELMAIIBHBIX KOHTHHI€HTOB HACEJICHNS HE PACCMAaTPHUBAIOTCS B HacTosmux MP.

1.7. Ilorpe6HOCTH B O€NKE 3aBUCHUT OT (PU3MUECKOM U HEPBHO-TICUXMYECKOUN Harpy3ku. [Ipu
HU3KOW (PU3MUECKO aKTUBHOCTU 0OJIee BHICOKOE COJIepIKaHne OelTka MOKET CHUKATh PUCK



pa3BUTHS U30BITOYHON MACCHI TeNla M 0’KUPEHUs, TaK KaK OeJIOK 00J1a1aeT TePMOT€HHBIM

s dexrom. B cBsi3u ¢ aTHM 111 paboTHUKOB yMcTBeHHOTO Tpyaa (KDA = 1,4) nons (ynenbHbIi
Bec) Oenka B KalopuitHOCTH coctaBisieT 14%, ms rpynmsl ¢ KOA = 1,6 - 13%, mist rpymnmsl ¢
K®A =1,9 - 12,5%, a mst i, 3avaThIX puzudeckuM Tpyaom (KDA = 2,2), sta BenuurHa
cocraBiisieT 12%, XOTs B aOCOIOTHOM BBIPQXKEHUHU MX MOTPEOHOCTH B OEIIKE BBIIIE, YEM Y JIHIL
nepBoit rpymnmsl. JJis HaceneHus crapiie 65 et 10 0enKa B KAJIOPUIHOCTH CYTOYHOTO
parrona cocraBisieT 14%. Y nenbHbli BEC )KUPOB BO BCEX YETHIPEX TPYIIAX MPUHSAT B pa3Mepe
30% ot xanmopuitHOCTH. J[07151 yrIeBOA0B KOJIEOIETCsI COOTBETCTBEHHO OT 56 10 58%. [Jlns
pacyera (PU3NOIIOTHYECKUX MOTPEOHOCTEH B SHEPTHHU U MUIIEBBIX BEIIECTBAX I MYKUUH U
JKEHIITUH CTapIlie TPYA0CTIOCOOHOTO BO3pacTa (rpyIiibl 65 - 74 roga u crapiie 75 j1er)
ucnoas3oBad KA, pasHsliii 1,7.

1.8. B mensix npoduiakTuky Hanboliee pacpoCTPaHEHHBIX HEMH(PEKIIMOHHBIX 32a00ICBaHHH,
CBSI3aHHBIX C IUTAHUEM, C YUETOM MEXAYHAPOAHOro onbiTa [3 - 13] B MP BKIItOUEHBI
PEKOMEH/IAINN TI0 CHUKCHHIO TIOTPEOICHHSI KPUTHICCKH 3HAYUMBIX IS 3[I0POBbS HyTPUCHTOB
(mu1EeBoit conu, J0OABICHHBIX CaXapoB, TPAHCH30MEPHBIX )KUPHBIX KUCIIOT), OCHOBAaHHBIE Ha
JAHHBIX COBPEMEHHBIX METAaHAIHM30B I10 OIICHKE HEraTUBHBIX ()D(PEKTOB HA 3TOPOBBE MX
U30BITOYHOTO MOTpeOIIeH s, a Takke pekoMeHaanusax BO3 u ®AO [14 - 28].

1.9. B3auMoCBs3b COCTOSTHUSI MUKPOOHOTO COOOIIECTBA KUIICYHUKA U CTETICHH 00CCIICYCHHOCTH
OpraHu3Ma 4ejI0OBeKa MUILEBHIMUA U OMOJIOTMYECKH aKTUBHBIMH BEIIECTBAMHU 00YCIIOBIIMBACT
HEO0OXOAMMOCTh BKIIFOUCHUS MOHATHS "MUKPOOHOM" B KOHIICTIIIMIO TUTaHUs. KuiieuHsIii
MHUKPOOHOM B3pPOCIIOr0 YEJIOBEKA BHICTYIACT KaK BEAYIIHH (PaKTOp peryssiuu IMMYHUTETA,
HEHPOryMOpaibHBIX U OOMEHHBIX MPOIIECCOB, YUACTBYIOIINX B YCBOSHUHU MUIIEBBIX BEILIECTB,
HHJIOTEHHOM CHUHTE3€ (PEpMEHTOB, BUTAMHUHOB M OMOJIOTUYECKH aKTUBHBIX COCTMHEHHI B
MaKpOOpraHusMe. Y CTAHOBJIEHA B3aUMOCBSI3b JUCOMOTHYECKH M3MEHEHHOTO KUIIIEYHOTO
MUKpoOHOMa U HapyIIeHUH npoduieit MUKpOOHBIX METa0OIUTOB ¢ HauboJee
pactipocTpaHeHHBIMU HEMH(EKIIMOHHBIMU 3a00JIEBAaHUSIMU YETIOBEKa.

BeisicHeHne cBOICTB HOPMATLHOIO MUKPOOMOMa KUIIIEUHUKA HEOOXOJUMO HE TOJIBKO IS
pa3paboTku crioco60B 3((HEeKTUBHON AUETUYECKON KOPPEKIIMH JUCONOTHYECKUX HapyLLIEHUH,
BO3HUKAIOIINX NP ATMMEHTAPHO-3aBUCUMBIX 3a00JI€BaHUAX, HO U JJIS MOAJepkKaHus OaaHca
MHUKPOOHMOTHI Y 30POBBIX JI0jIel. B 3T0i1 cBsi3u B HacTosmue MP BriepBbie BKITIOUEHBI
MOJIOKEHUS O KMIIIEYHOM MUKpOOHOMe Kak Oa3uce /Ui OLIEHKU MMILEBBIX BO3JIEHCTBUH, a TaKKe
PEKOMEHAALINH 0 MOAJIEP’KaHUI0 ONTUMAIIBHOTO COCTaBa U OMOJIOTUYECKON aKTUBHOCTH
KHIIEYHOI'0 MUKPOOHOMA C IIOMOLIbIO ATMIMEHTAPHBIX (PaKTOPOB (B TOM YHCIIE TPOOHMOTHKOB U
peOHuOTHUKOB).

1.10. Hactosimme MP onpenenstoT BeTMYMHBI ONTUMAIbHBIX TOTPEOHOCTEN B SHEPTHH,
MUILEBBIX U OMOJIOIMYECKH aKTUBHBIX BELIECTBAX JUIA PA3JIMYHBIX BO3PACTHO-TIOJOBBIX TPYIII
JIETCKOT0 U B3pocioro HacesneHus Poccuiickon ®enepanumn.

Hopwmsl ciyxaT Hay4dHO#M 6a30i /Ui pa3paOOoTKu peKOMEHAAINH [0 MUTaHUI0, MEP COLIMATIbHOM
3alIUTHI HACEJIIEHUS U TPOPHIAKTUKY aTMMEHTAapHO-3aBUCUMBIX 3a00JIeBaHU, BKIIIOYAs
TUTHEHNYeCcKoe 00y4YeHHEe HacelIeH!Us IO BOIIPOCcaM 37J0pOBOIr0 MUTAHUS, IS INIAHUPOBAHUS
MPOM3BOJICTBA U NOTPEOJICHUS MUIIIEBOM MPOIYKIINHU, OLIEHKH PE3epBOB IPOJOBOJILCTBUS, A
TAKXE I paCY€TOB UJIN AKTyaJIM3alluH PAllMOHOB ITUTAaHUA B OPTaHN30BaHHBIX KOJUICKTHBAX.

Hopwmbl MOTYT OBITH MCTIOB30BAHBI JUISI OLICHKH COCTOSTHUS ITUTAHMS HACCIICHUS, B TOM YHCJIE BO
BpaueOHO MPAKTUKE MPU OIICHKE MHIUBUIYaTHHOTO MUTAHUS U, B CTy4ae HEOOXOIUMOCTH, AJIs
000CHOBaHUS PEKOMEHIallNiA, HAITPABJIEHHBIX Ha €ro KOPPEKIIUIO.



B MP BxiiroueHa MeTo0JI0THs IPUMEHEHHS HOPM IS OLIEHKH BEPOSITHOCTHOI'O PUCKA
HEJI0OCTaTOYHOTO MOTPEOJICHHS MUIIEBBIX BemecTB (mpmioxenue 1 k Hactosmum MP), a Taxoke
uH(popMarys o kodhuireHTam nepecyera s SKBHBAIICHTOB BATAMHHOB U YHEPT€TUYECKOM
IIEHHOCTH MUIIEBBIX BEIECTB (MIPHIIOKEHU 2 U 3 K HacTosAuM MP cOOTBETCTBEHHO).

PexomeH1yemMbie BEIMYMHBI TOTPEOICHUS OCHOBAHBI HA HOBEUIIIMX HAYYHBIX TAHHBIX
HYTPHUINOJIOTUHU, OMOXUMUH, PUUOJIOTUN U IPYTUX OTPACIICH MEAUIIMHCKOM HAYKH O POJIH,
B3aUMO/ICHCTBHSX, YCBOSIEMOCTH OT/ICIBHBIX MHILEBBIX BEIICCTB U BETMYNHAX UCTHHHBIX
norpebHocTelt B HuX. [Ipu 000CHOBaHUN HOPM (U3HOIOTHUECKUX MMOTPEOHOCTEH UCIIOIb30BaHbI
JaHHBIe 00CIeIOBaHUH (PAaKTHUYECKOTO TUTAHUS M COCTOSIHUS 3JIOPOBbS B PA3IIUNYHBIX PETHOHAX
CTpaHBI.

1.11. MP npenHa3zHavyeHbI 715 CIICIIHATMCTOB OPraHoB U opranu3anuii denepaabHON CITyKObI
10 HaJa30py B cepe 3auuThl IpaB MoTpeduTeneit 1 0Jaronoay4yus 4eJoBeKa, a Tak:Ke MOTYT
OBITH MCIIOJB30BAHBI OPraHU3ATOPAMU 3/IPABOOXPAHEHUS, CIICIIUATTMCTAMH B 00JIACTH
OOIIECTBEHHOTO 3/IPABOOXPAHEHHS M METUIIMHCKON MPO(UIAKTUKH, BpauaMu-IHUETOJIOTaMH U
MEIUIIMHCKUMHU PAOOTHUKAMHU JIPYTUX CHEIUATBLHOCTEH, a TAK)KE CIICIIMAIMCTAMU,
3aHUMAIOIIMMUCS BOMPOCAMH IIJIAHUPOBAHUS MUTAHUS B3POCIOTO U JIETCKOTO HAcETIEHUS B
OpPTaHM30BAHHBIX KOJUICKTHBAX, B TOM YHCIIE JIEYCOHO-TIPOPMITAKTHICCKHUX, 00pa30BaTEIbHBIX U
COLIMATILHBIX YUPEKIACHUSIX.

II. Tepmunsl 1 onpeaeIeHAs

I[J'IH neiaen Hactoamux MP ucnonas30BaHbI CJICAYHOUC OCHOBHBIC ITOHATHA:

AJIEKBaTHBIN ypOBEHb OTPEOIECHUS - YPOBEHb CYyTOUHOTO MOTPEOICHHS MUIIEBBIX U
6I/IOJ'IOFI/I‘~I€CKI/I AKTHUBHBIX BE€HIICCTB, YCTaHOBHCHHBIi/JI Ha OCHOBAHHNH pacqume NIn
HKCIIEPUMEHTATIHLHO OMpeeIEHHBIX BETMUMH WM OLIEHOK MOTPEOIEeHUS MHUIIEBhIX U
OMOJOTrNYECKH aKTUBHBIX BELLIECTB TPYNION/TPyNIaMH MPaKTUYECKH 30POBbIX JIOEH.
AJeKBaTHBIE YPOBHU MOTPEOICHUS YCTAaHOBIIEHBI JISI MUIIEBBIX M OMOIOTUYECKU aKTUBHBIX
BCIUICCTB, IJIA KOTOpI)IX C1IC HC HOI[TBep)KJleHa HUX 3CCEHIIUAJIBHOCTh, HO UMCIOTCA NOCTATOYHBIC
Hay4YHbIE JOKA3aTeNIbCTBA, XapaKTEPHU3YIOIINE UX POJIb KaK 9K30T€HHBIX PETYyIsSTOPOB
MeTaboI13Ma.

AHTaroHu3M - TIOJIaBJICHHUE KU3HEACATSILHOCTH OJTHON MHUKPOOHOM TOIMYJISIIMA APYTOH 3a cUeT
CIIOCOOHOCTH BBIJICIICHUS B CPEly OOMTaHHUSI MUKPOOHOM 9KOCHCTEMBI BEIIECTB (AHTUOMOTHKOB,
OaKTEPHUOITMHOB, OPTAaHIMYECKHUX M JKUPHBIX KHCIIOT), BBI3BIBAIOIINX 3aJCPKKY PA3MHOKCHHSI HITH
rudeNb ee KOMIIOHEHTA(0B).

benku - BBICOKOMOJIEKYJISIPHBIE a30TCOAEPKALINE OPraHUYECKUE COCIUHEHM S, COCTOSIINE U3
anb(a-aMUHOKHUCIIOT, COEIMHEHHBIX B MOJIEKYJISIPHYIO 1€l MENTUIHON CBSA3bIO0, BHITOIHSIONINE
IIJIACTUYECKYI0, DHEPIreTUYECKYI0, KATAIUTUYECKYI0, TOPMOHAIBHYIO, PETYJIATOPHYIO,
3alIUTHYIO, TPAHCIIOPTHYIO U Ipyrue QyHKIUU.

buopasznoobpasue - nmokazaTenb BUAOBOTO pa3HOOOPa3Usi MUKPOOHOMA KUIIEYHHKA (KOJTHYECTBO
MHUKPOOHBIX TAKCOHOB YPOBHSI POJI/BUJI - BUIOBBIX ONEPAIIMOHHBIX TAKCOHOMUYECKHUX €IUHHII).

Benuunnaa ocHoBHOTO 00MeHa (BOO) - MUHMMAaIIEHOE KOTMYECTBO YHEPTHH, HEOOXOIUMOE IS
OCYIIECTBJICHUS KU3HEHHO BAXKHBIX MPOIECCOB, TO €CTh 3aTPAThl SHEPTUHU Ha BBHIMOJHEHNE BCEX
($U3nOTOTHUECKUX, ONOXUMHUYECKUX MPOIECCOB, ()YHKIIMOHUPOBAHNE OPTaHOB U CUCTEM



OpraHu3Ma B COCTOSTHUH TemreparypHoro komgopta (20 °C), mosHoro Gpu3n4eckoro u
IICUXMYECKOTO MOKOS HaTOIIAK.

BurtamuHsl - rpynna He3aMeHUMBbIX (3CCEHIIMAIbHbIX) MUILIEBBIX BELIECTB, MPEICTaBIISIONNX
€000l HU3KOMOJIEKYJIIPHbIE OPIraHUUYECKNE COEAUHEHUS PAa3IMYHON XUMUYECKOU TPUPOBI,
a0COJIFOTHO HEOOXOAUMBIE /IJIs1 OCYLIECTBIEHNs OOMEHA BEIIECTB, IPOLIECCOB POCTa U
OMOXMMHUYECKOTO 00ecrieueH s )KU3HEHHBIX (DYHKIIMIA OpraHu3Ma.

I'mukemuueckuit unaekc nuuieBou npoaykuuu (I'M) - otHocuTenbHbINA OKa3aTENb,
XapaKTePU3YIOIINH CIIOCOOHOCTD MUIIEBON MPOIYKIIMH 32 CUET COAEPIKAIIMUXCS B HEH YIIIEeBOIOB
MOBBIIIATH YPOBEHB IIIOKO3BI B KPOBH YEJIOBEKA MOCIIE €€ TOTpeOIeHus (MOCTIpaHHaaIbHbIN
riukemudeckuii 3¢ dekr). 'Y oTaenbHbIX MUIIEBBIX TPOAYKTOB OLIEHUBAIOT M0 COACPKAHUIO B
HUX yriieBo10B 110 1mkaie oT 0 1o 100 (my1s uncToi caxapo3bl) M paCCUYUTHIBAIOT UCXO/ISI U3 TOTO,
HACKOJIBKO BO3pacTaeT ypOBEHb TIIOKO3bI B KPOBH 3a 2 yaca mnocjie ynorpedienuu 50 rpaMmoB
YIJIEBOJIOB OIPEAEICHHOIO MIPOIYKTA [0 CpaBHEHUIO ¢ 50 rpaMMaMHu IIIFOKO3BbI.

JucOakTepro3 KUIIEUYHUKA - KIMHUKO-1a00paTOPHbII CUHIPOM, CBSI3aHHBIN ¢ U3BMEHEHUEM
Ka4eCTBEHHOI'O M/MJIM KOJMYECTBEHHOI'0 COCTaBa MUKPOQIIOPHI KUIIEYHUKA C HOCIETYIOIUM
pa3BUTHEM METaOOIMYECKUX U UMMYHOJIOTHYECKMX HApYIIEHUH C BO3MOKHBIM Pa3BUTHEM
JKEIYJOYHO-KUILIEYHBIX PACCTPOUCTB.

JloGaBieHHbIE caxapa - BCE MOHO- U JMCaXapH/ibl, BHECEHHBIE B MMUIIEBBIC MTPOIYKTHI M HAITUTKU
MIPU TIPOU3BOJICTBE, PUTOTOBJICHUU U HEMOCPEICTBEHHOM YIOTPEOJICHUH, B TOM YHUCJIE
CTOJIOBBIN caxap, U caxapa M3 Me/a, CHpPOIOB, (PPYKTOBBIX U OBOIIHBIX COKOB U HX
KOHIICHTPATOB.

Kups! (JUnusl) - CI0KHBIE 3PUPHI TIUIEPUHA U BHICIIUX )KUPHBIX KAPOOHOBBIX KUCIIOT.
SBAAIOTCSA TUIACTUYECKUM MAaTEPHAIOM U BaKHEHIIIMM HCTOYHUKOM DHEPIHH, YYAaCTBYIOT B
HEPBHON ¥ TOPMOHAJIBHOM PETYJIALMH.

Kuieunsrit MUKpOOHOM - KOMILJIEKC KaYECTBEHHO-KOJIMUECTBEHHBIX IMOKa3aTeNell KUIIeuHOM
MHUKPO3KOCHCTEMBI, B3aUMOAECUCTBYIOLIEH C OpraHU3MOM 30POBOI0 YEJIOBEKA 10 MPUHIIUITY
MyTyain3ma (B3auMHOMU MOJIb3bl) U CIOCOOHON 00ecneunBaTh B KUIIEYHUKE UMMYHHBIN OanaHc
U MeTabonnyeckue GyHKIMU 6€3 MOTeph Il HyTproMa.

KpI/ITI/I‘lCCKI/I 3HAYMMBIC MTUIICBBIC BCIICCTBA - IMUIICBBIC BEIICCTBA, ITIOBLINICHHOC COACPKAHNC
KOTOPBIX B COCTaBC HI/IH_[eBOI\/’I OPOAYKIHMHU U pallMOHOB MUTAHHUA YBCIIMYUBACT PUCK
BO3HHUKHOBCHUA U Pa3BUTUA 3a00JIeBaHUM aHHMCHTapHOﬁ npupoasbl. K KPUTHYCCKN 3HAYNMbIM
JJIA 310POBbA HACCJIICHUA IMUIICBBIM BEIICCTBAM OTHOCATCA IMUIIEBAsA COJIb, JIO6aBJ'IeHHI)Ie
caxapa, JXUpbI, BKIIFOYas KUPbI, COACPIKAINEC HACBIIICHHBIC )KUPHLBIC W/ W TPAHCU30MCPHBIC
KHUPHBIC KUCJIOTEI.

3amuTHas MUKpOo(dIopa KUIIIEUHUKA - ACCOLUUPOBAHHBIE CO CIU3UCTON 000I0YKOM KUIIEUHNKA
MHUKPOOPIaHU3MBbI U X MOMYJISIIIUY, OCYIIECTBISAIONINE (PU3UOTOTHUECKYIO 3alUTY KHUILIEYHOTO
Oapbepa OT MPOHUKHOBEHMS BO BHYTPEHHIOIO Cpe/ly OpraHu3Ma 4yKepoaHbIX MUKPOOOB,
TOKCHHOB, MTUIIEBbIX 1 MUKPOOHBIX aHTUTE€HOB U JIp.

MaxkpoHYTPHUEHTHI - OCHOBHBIE THIIEBBIC BeIECTBA (OCIKH, XKUPHI U YTIIEBOJIBI),
o0ecreunBaroIue MIaCTUYECKHEe, JHEPreTHUECKUE U UHbIE IOTPEOHOCTH OpraHu3Ma,

H€O6XOI[I/IMI:I€ YCJIOBCKY B KOJIMYCCTBAX, USMCPACMBIX I'paMMaMH.

MI/IKpO6I/IOM - IMHaAaMHW4YHasg COBOKYIMTHOCTb aCCONUUPOBAHHBIX C OPIraHU3MOM YCJIOBCKA



MHUKPOOPTraHu3MOB (OaKTepHii, apxeil, BUPyCOB, IpuOOB, MPOCTEUIINX ), UX (aroB, OEIKOB U
JpYTUX JepUBATOB, IPUCYTCTBYIOIIUX B OTKPBITHIX HAPYXKY MOJIOCTAX U OpraHax U Ha KOXe
(coBpeMEHHBII SKBHBAJICHT MOHATHUS "MUKpoOHOTa").

MUKPOHYTPHUEHTHI - 3TO MUIIEBIC BEIIECTBA (BUTAMUHBI, MUHEPAJIbHBIC BEUIECTBA, B T.4.
MaKpoO- U MHUKPO3JIEMEHTHI), KOTOPbIE COJIEPKATCS B IHUIIIE B OUE€Hb MAJIbIX KOJIHYECTBAX -
MUJUTUTpaMMax Wik MUKporpammax. OHH He SIBISIOTCS UCTOYHUKAMH SHEPTHH, HO YYaCTBYIOT B
Ipoleccax yCBOCHUS MUIIH, PETyIsauun QYHKIUI, OCYIIIECTBIEHUU IPOLECCOB POCTA,
aJlanTalyy U Pa3BUTUS OpTaHU3Ma.

MI/IHOpHBIe 6I/IOJ'IOI‘I/I‘-IGCKI/I AKTUBHBIC B€IICCTBA ITUIIIHU - HpI/IpOI[HbIe BC€IICCTBA C
YCTAHOBJICHHBIMH XHMHYECKON CTPYKTYPOM U (PH3UOJIOTHUCCKUM JICHCTBUEM, TPUCYTCTBYIOIINE
B [MINIIC B MAJIBIX KOJIMYECTBaAX (MHHHHIpaMMaX 1501051 MI/IKpOFpaMMaX) nu I/II‘paIOIJ_[I/Ie ,HOKa?:aHHYIO
POJIb B MOICPIKAHUHU 370POBbSI, BHIIOIHSIONINE (PYHKIIMK SK30T€HHBIX PETryIATOPOB
MeTa0o0aI13Ma.

MoHno- 1 [ucaxapuibl - MPOCTHIE YTIAEBOIbI, IPEACTABIISIONINE COO0H MHOTOATOMHBIE
QJIBJICTUI0- WK KeTocupThl. [IpocThie yriaeBopl B BHIE MOHO- (PpyKTO3a, IIIFOK03a) U
JicaxapuIoB (caxaposa, JJaKT03a, MaIbT03a U JJPYTUe) ECTECTBEHHBIM 00pa30M MPHUCYTCTBYIOT B
MUIIEBOM MPOAYKIIUH, & TAKIKE MOTYT OBITh I00ABJICHBI IIPH TPOU3BOJICTBE, IPUTOTOBICHUH
W/WJIA HETIOCPEACTBEHHOM YIIOTPEOJICHUH.

HacplenHbie )KUpHBIE KUCIOTHI - alTu(paTHYeCKHe 0THOOCHOBHBIE KapOOHOBBIE KUCIIOTHI C
OTKPBITON HEPA3BETBIICHHOM 1IETIbIO, COACPIKAILNE aTOMBI YIIIEPOAA, COCIUHEHHBIE
OJIMHApHBIMU CBS3SIMU. [IpH BBICOKOM ypOBHE OTPEOIEHUS SBISIFOTCS (paKTOpaMU pUcKa
Pa3sBUTHSI HEMH(PEKIIMOHHBIX ATMMEHTAPHO-3aBUCUMBIX 3a00JI€BaHUH, BKIIIOYAIOIINX 0XKUPEHHUE,
aTEPOCKIIEPO3 U IPYTHE.

Hesamenumeble (3cceHIManbHbIE) MUIIEBbIE BEIIECTBA - MUILEBHIE BEIIECTBA, KOTOPHIE HE
00pa3yloTCs B OpraHU3Me 4eJI0BeKa U 00s13aTeIbHO JOJKHBI IOCTYNATh ¢ MUILIEH Juis
o0ecrneveHus ero Ku3HeAesITeabHoCTH. VX neuuuT B NMTaHWN OPUBOJUT K PA3BUTHIO
MIaTOJIOTMYECKUX COCTOSTHUM.

HopmanbHast Mukpodiopa - KaueCTBEHHOE U KOJIMYECTBEHHOE COOTHOILIEHHE PA3INYHbIX
MOMYJISIIMM MUKPOOOB OTJIENbHBIX OPTaHOB U CUCTEM, MOJIEPKUBaroIee OMOXUMHUUYECKOE,
MeTa0oJIMUeCKOe U MMMYHHOE paBHOBECHUE MAaKpOOPraHU3Ma, HE00X0IMMOe /171l 3710pPOBbS
YEII0BEKA.

HopwMsl pusnonornyeckux moTpeOHOCTEN B S3HEPTUU U MUILEBHIX BEUIECTBAX - yCpPEIHEHHAs
BEJIMYMHA HEOOXOAMMOTO MOCTYIICHHUS TUIIEBBIX U OMOJOTUYECKH aKTHBHBIX BEIIIECTB,
obecreunBaroIas ONTHMAIBHYIO peaTu3aiuio (GU3n0I0ro-0MOXUMHUECKUX MPOIIECCOB,
3aKpETJICHHBIX B TEHOTHUIIE YETIOBEKa.

Ob6nurataast MUKpOGIOpa KUIIEYHUKA - TOCTOSIHHO MPUCYTCTBYIONIAS B KUIIIEYHOM OMOTOTIE
(pe3uneHTHas ) MUKpOQIIOpa, B KOTOPOU MPeo0IIaaroT aHa3poOHbIe MUKPOOPTaHU3MBI - 90 -
95% ot 00111eTO KOINYECTBA.

OnepanuonHas Takconomuueckas equauna (OTE) - rpynmna MUKpoopraHu3MoB, 00beIMHEHHBIX
0 MpU3HAKY ToMoIoruu nocnenoBatenbHocTe 16S pPHK He menee uem Ha 97 - 99%,
TaKCOHOMHMYECKHI SKBUBAJICHT BUIA, ONIPECIIAEMbIN KyIbTYpaIbHO-HE3aBUCUMBIMU METOAAMU
aHau3a.



OnrtuManbHOE COOTHOIICHHE J10J1eH (yIeIbHOI0 Beca) MAKPOHYTPUEHTOB B CTPYKTYpE
SHEPreTUYeCKON IIEHHOCTH palliOHa - COOTHOLIEHHE OCHOBHBIX MHUIIEBBIX BEIIECTB B MIPOLIEHTaX
OT KaJOPUWHOCTH paIlioHa, CIOCOOHOE 00ECTIEYNTh OPraHN3M YeJI0BEKa HEOOX0IUMBIM
KOJIMYECTBOM OEJIKOB, )KUPOB U YIIIEBOAOB, MOIJIEPKUBATH SJHEPIeTUUECKUIN OallaHC U 310pOBbE
YeJI0BEKa.

[TumieBast coyb - COJb, MPEACTABISIONIAS COOOW XJIOPHT HATPHSI.

[TunieBbie BOJIOKHA - BRICOKOMOJICKYJISIPHBIC YTIIEBOIbI, TTITABHBIM 00Pa30M PaCcTUTEIILHON
IpUPOIbI (LIEJITI0103a, TIEKTUHBI U IPYTHE, B T.4. HEKOTOPbIE PE3UCTEHTHBIE K aMUJIa3e BUIbI
KpaxMaJjoB), U aCCOIMUPOBAHHBIC PACTUTENIbHBIC BEIIECTBA (JTUTHUH), YCTOMUUBBIC K
NepPEeBapUBAHUIO U aICOPOLIMU B TOHKOM KHIIIEYHUKE YEJIOBEKA, TIOJTHOCTHIO UM YaCTHYHO
(bepMEeHTHPYEMBIEC B TOJICTOM KHIIICUHUKE.

[TpuponHbie (cOOCTBEHHBIE) caxapa - MOHO- U IUCaXapubl, ECTECTBEHHBIM 00pa3oM
IPUCYTCTBYIOLIME B HEMepepabOoTaHHbIX (PYyKTaxX M OBOIIAX, a TAKXKE MOJIOKE.

HpO6I/IOTI/IKI/I - OTO JXMBBIC MUKPOOPIraHU3MbI U O6OF8.H_I€HHLI€ HWMU IMUIICBBIC ITPOAYKTHI,
6HaFOTBOpHO BO3H€ﬁCTBymIHHC Ha 310POBBC YCIIOBCKA 3a CUCT ONITHUMHU3AaINN COCTaBa U
OMOJIOTHYECKOH aKTUBHOCTHU 38.H_II/ITHOI71 MI/IKpO(i)JIOpBI KHIIICYHHUKA.

TpaHcu30Mepbl JKUPHBIX KUCIIOT - IPOCTPAHCTBEHHbIE H30MEPbl MOHOHEHACHIIIIEHHBIX U
MOJINHEHACBIIIEHHBIX JKUPHBIX KUCIIOT, UMEIOLINE HEKOHBIOTUPOBAHHBIE IBOMHbIE CBSI3U
"yriepoa-yriaepon", pa3/ieleHHble KaK MUHUMYM OJIHOM METHJIEHOBOM rpymoii, B
TpaHC-KOH(UTypaLyH.

VYrieBoibl - MOJIMATOMHBIC aTbIACTUIO- K KETOCTTUPTHI, IPOCThIE (MOHO- U TMCaXapy/Ibl) - caxapa
U CIIO>KHBIE (OJIMTOCAaXapU/Ibl, TOIMCAXaPUIbl) - TIIMKAHBI, SIBISIOIINECS OCHOBHBIMH
VMCTOYHUKAMH SHEPTUH 715 YEIOBEKa.

dusnogorndeckas HOTpC6HOCTI> B DHCPIur N NUIICBLIX BCIICCTBAX - HGO6XOILI/IM&$[
COBOKYITHOCTb KaY€CTBCHHBIX U KOJIMYCCTBCHHBIX OCCCHIIMAJIbHBIX aJIMMCHTAPHBIX (l)aKTOpOB
AJI MOAACPKAHUA TUHAMHWYCCKOI'O paBHOBECUA MCKTY YCJIOBCKOM KaK C(l)OpMI/IpOBaBHH/IMCH B
nmponecce 5BOJTIOINN OMOJIOTHYCCKUM BUJIOM U OKPY)KaIOH_IeI\/'I cpeﬂoﬁ, HalTpaBJICHHAA Ha
obecrneueHne KU3HCACATCIbHOCTH, COXPAaHCHUC 1 BOCIIPOU3BOACTBO BH/J1a U MMOAACPIKAHUC
aJallTallMOHHOTI'O IMOTCHIIMAaJIA.

(DI/IJ'IYM - TAKCOHOMUYCCKAaA IrpyIrina MUKPpOOPTaHU3MOB BBICOKOT'O YPOBHA.

®Dochonunuas! - CIOKHBIE 3PUPHI MHOTOATOMHBIX CIIUPTOB (TIUIEpUHA, COUHTO3MHA) U
BBICIINX JKAPHBIX KHCIIOT, COAEpIKaIue 0cTaToK GoCPOPHON KUCIOTHI, COETMHEHHOMU C
A30THUCTBIM OCHOBAHHUEM WJIM JIPYrOoM TPyIIoNi aTOMOB Pa3IMYHON XUMUYECKON MPUPOIbI
(X0nuH, 3TaHOIaMHUH, OCTaTKH aMUHOKHUCIIOT, YTIIEBOAHBIC (DPArMEHTHI); COCTABISIOT OCHOBHOM
KJIAaCC MEMOpPaHHBIX JTUTTH/IOB.

OHepreTUyYecKHii OaaHc - paBHOBECHOE COCTOSIHUE MEX/1Y IMOCTYIAOIeH ¢ MUILel SHepruei u
ee 3aTpaTaMu Ha Bce BHJIbl PU3NYECKON aKTUBHOCTH, Ha MOJIZIepKaHNe OCHOBHOIO 0OMeHa,
pOCTa, Pa3BUTHA U IOTIOJIHUTEIFHBIMU 3aTpaTaMu Y JKEHIIUH IPU OEPEMEHHOCTH U TPYIHOM
BCKAPMIIMBaHHH.

DHeproTpartsl CyTOYHBIE - CyMMa BCEX 3aTpaT SHEPTHH OPTaHU3Ma B TEUEHHE CYTOK,
BKJTIOYAIOI[asi OCHOBHOM 00MEH, (PU3NYECKYIO aKTUBHOCTb, CleIM(pryecKkoe TMHAMHUYECKOE



JeficTBUE MUIIM (TTUILIEBOM TEPMOTIEHES), X0JI0I0BOM TEPMOTeHe3 (MOAAEPKAaHUE TEMIIEPATYPBI
TeJa), pocT U GopMUPOBAHUE TKaHEH y AeTel, a TakkKe I10/1a y 0epeMEHHBIX U BEIPAOOTKY
MOJIOKA Yy KOPMSIILIUX IPY/IbIO KEHILKH.

1. Tnddepennmanus rpynmn HaceneHus: Poccutickoit deneparn
3.1. Bo3pacTHO-110J10BbIE IPYIIIbI HACEIEHUS
Briienensl cienyromiye BO3pacTHO-TIOIOBBIE TPYIIIIBI AJISl B3POCIBIX: MYXYHHBI U )KEHIIUHBI 18

- 29 nert, 30 - 44 rona, 45 - 64 rona, 65 - 74 rona, 75 ner u crapiie.

Bo3spactras nepuoausanys I1eTCKOro HaceleHus, npuHsTas B Poccuiickonn @enepanny,
pa3paboTaHa ¢ y4eToM JBYX (PaKTOPOB: OHOJIOTHYECKOTr0 (OHTOI€HETUYECKOI'0) U COLIUAIBHOTO
KPUTEPHEB, YUYUTHIBAIOIINX OCOOCHHOCTH 00y4YeHuUs1 U BocnuTanus B Poccuiickoit denepannun
(Tabm. 1).

Tabauua 1

B03paCTHa$I nepuoausanust ACTCKOro HaCCJICHUA

1. Pannwuii Bo3pact
- TPYJIHOMI -0- 11 mec. <*>
- IPEIOIKOJIbHBIN -1-2rona
2. JloIKONBHBIN BO3pacT -3-6uner
3. [ konpHBINA <**> Bo3pacT
- MJIaAIIUI -7-10 ner
- CpeIHUH -11- 14 ner

- CTapIIHi -15-17 ner




[Ipumeuanue:

<*>3nech u nanee y AeTeil U B3pOCIbIX CYMTATh FOJ] MOJIHOCTbIO, BKIIKOYas MECALbI U AHU 10
HACTYIUIEHMs caeayrouiero (Harpumep, 11 mecsiues 29 nHet, 2 roga 11 mecsaues 29 queit).

<**> Biyrioyaet JeTei B Bo3pacte oT 7 10 17 ner (BKIIOYUTENEHO) He3aBHCUMO OT (hOPMBI

o0OydeHus Win npodeccuoHaIbHOMN 1eATeIbHOCTH.

Br160p 3THX BO3paCTHBIX IMANIA30HOB ONPEAETICH HEOOXOAUMOCTHIO OTPA3UTh
buznonornuecKre XapakTepUCTUKH OpraHu3Ma, BKIIF0Yasi MOCTOSIHHbIE U3MEHEHHSI CKOPOCTHU
pocTa, cocTaBa Tena, GPU3NIECKON aKTUBHOCTU M XapaKTepa MUTaHUs.

3.2. XapakTepucTuka (U3N4ecKoro pa3BUTUs HaCeIeHUs

AHTpOTIOMETPUYECKUE TTIOKA3ATENH, XapaKTepu3yloue Gu3ndeckoe pa3BuTte (pa3Mepsl Teia),
SIBJISIFOTCS] OCHOBHBIM KOMITOHEHTOM OIIEHKH IHUIIIEBOTO CTATyCa YeIOBEKa U TIIaBHBIM
OTIpeIeNAIOMUM (PaKTOPOM IPH OIIEHKE a0COIOTHBIX MOTpeOHOCTEN B Hepruu u Oenke [109].
J1nst o1leHKH TOTpeOHOCTE! YesloBEeKa MITH TPYIIIBI JIUI] B SHEPTUH U MUIIEBBIX BEIIECTBAX
H€06XOI[I/IMI)I AAHHBIC O HECKOTOPBIX aHTPOIIOMETPHUICCKUX IMapaMCTpax MYKYHUH W KCHIIWH
Pa3IUYHBIX BO3PACTHBIX Ipymil. ba3oBbIMK NOKazaTensiMu (PU3UUECKOTO Pa3BUTHUS SIBIISIOTCS
poct u macca tena (MT) uenoseka [29].

OHGHKy HaJIU4us }Ie(i)I/IIII/ITa WX U30BITOYHON MacChl TeIa U OMpeaACICHUC CTCIICHU OXKUPCHUA Y
B3pOCIIBIX TPOBOST Ha OCHOBAHUM pacyera uHaekca maccel Tena (MMT) u ero cpaBHeHHUs ¢
knaccudukanueit BO3 [30] (Tabun. 2).

Nnpnexc macceol Tena (UMT unu nnnexce Kerne 2) BepaxatoT B KI/M2 U pacCUUTHIBAIOT I10
bopmye:

UMT = macca tena / poct2 (1)

Tabmumna 2

HUMT u nuieBoii craTyc i1 B3pOCIOro HaceIeHUs

UMT, kr/m2 [Inmesoit cratyc

Mesnee 18,5 Hepunutr MT

18,5-24,9 Hopmansaas MT



25,0-29,9 M30bITOoyHas MT

30,0-34,9 Oxwupenue | crenenn
35,0-39,9 Oxwupenue Il crenenu
Cspiie 40 Osxupenue I crenenn

OxpyxHocTb Tasiuu (nanee - OT) sBiseTcs mokaszaresneM CTeNeHH OTI0KEHHs )KUPOBO TKaHU B
oOnactu xuBOTa y yesnoBeka. OT U3MepsIOT B IOJOKEHUU CTOS Ha MOAMBIIIEYHON JIUHUU
MEX/y HIDKHUM KpaeM HUXKHEro pedpa U BepXHel TOUKOM MOJB3A0IIHOTO IPpeOHs Ta30BOH
KocTH. B HOpMe 3TOT nokazarenb He JODKEH MpeBbiaTh 94 ¢cM y MykuuH U 80 cM y JKEHIIMH.
[Tpu abpomuHanbHOM Okupenuu (purypa o tumy "s16;m0k0") OT coctaBiser 6onee 102 cm y
MYXYMH ¥ 88 CM y JKEHIIMH, TIPH TOM BO3PACTAaeT PUCK PA3BUTHUS CaxapHOro auadera 2 Tuna u
CepAEYHO-COCYTUCTHIX 3a00IeBaHU.

BTopbiM BaKHBIM ITOKa3aTeeM (MHIECKCOM) SIBJISIETCSI COOTHOIICHHE OKPY>KHOCTH TaJIMH K
obxsaty 6enep (UTh = OT / OB). OkpyxHocTs 6enep (OB) u3Mepsior Ha ypoBHE MaKCUMAaIbHO
BBICTYIAIOIINX TOYEK STOJIUIL B ITOJIOKEeHUH CTOsi. B HOpMe mokasarens UTH cocraBnsier s
MyxuuH 0,85, miis sxenuuH - ot 0,65 10 0,85 u siBIsieTcs MOKazareneM HOPMaJIbHOTO
pacnpenenenus >xupa [31].

Ecnu y xenmun onpeaenstot otHoueHue OT/Ob 6omnee 0,85, a y myxuun 6onee 1,0, 3To
CBUJIETENBCTBYET O HATMYMH a0J0MUHANBHOTO ("BepXHero Tuna'") OKupeHusl, 4To
HEeOJIaronpusITHO BIUSET HA COCTOSTHUE CEPJIeUHO-COCYAUCTON crcTeMbl. [IpuHIMITHANBEHO
BaXxHO, 4TO yBenuueHue UTh Beiie Hopmbl (ipy HOpManbHbIX 3HaueHuax MIMT) moxer
CBU/IETEJILCTBOBATH O PUCKE PA3BUTHS ATMMEHTAPHO-3aBUCHMBIX 3a00JI€BaHUH.

O1eHKyY aHTPOTIOMETPUUYECKUX MTOKa3aTeNel, Haauuus AeUIITa Ui U30BITOYHON MAcChl Tela
y nereii npoBoasT mo Hopmam pocta nereit BO3 [110 - 112]. B Hux y4uTsiBaeTcst pocT, BEC, MOJ
U BO3pacT peOeHKa.

Kputepuu omieHKH BKIIFOYAIOT MTOKa3aTean Z-Score, MPpeICTaBICHHbIE B BIIE CTAaHAAPTHBIX
(curmanbHBIX) oTKIIOHeHUH (SDS - standard deviation score) (Ta6u. 3), Ha KOTOpBIE
UCCIIeTyeMbIi oKa3aTeNb oTIu4aercs oT Meauansl Hopm pocta neteit BO3: Z-score nnaekca

Macchl Tea K BO3pacTy, Z-score Macchl Tena K BO3pacTy, Z-score AJIUHbI Tela K BO3pacTy,
Z-score Macchl Tea K pocTy. B crannapTHOi momynsuuu Meauana Kpurepus Z-score pasta 0.

Tabmuma 3

UMT u numeBoi cratyc s J€TCKOTO HACEJICHUS

Bo3spacrt 0-5mer 5-17 ner <*>



Puck n30BITOUHON MACChI
TeIa

H30pITOYHAs Macca Tela

Oxupenue

Jedunut maccel Tena
JIETKOH CTEIEHU

Hedunut maccol Temna
CpeaHel cTeneHu

Tsoxenblil euuT Maccel
Tena

IIpumeyanue:

HUMT / Bospact > 1SD no -
2SD

HUMT / Bospact > 2SD no HUMT / Bo3pact > 1SD
3SD

UMT no Bo3pacty > 3SD HUMT / Bo3pact > 2SD

MT / Bo3pact / MT / poct < UMT / Bo3pact < -1SD no
-1SD no -2SD -2SD

MT / Bo3pact / MT / poct < UMT / Bo3pact < -2SD no
-2SD no -3SD -SD

MT / Bo3pact / MT / poct < HMT / Bo3pact < -3SD
-3SD

<*> Jlna neneit HacToammMx MP KpuTepun OlleHKH aHTPOIIOMETPUUECKUX MToKa3aTesnei
IPUBENIEHBI JIJIsl BO3pACTHOM rpynmsl A0 18 ner.

Jlns pacuera GU3NONIOTHYECKON MOTPEOHOCTH B DHEPTHH ISl MY>KUMH U >KEHIIIUH Pa3HbIX
BO3PACTHBIX TPYIII UCIIOIH30BaHbI CPETHUE aHTPOTIOMETPUUIECKUE XapaKTEPUCTHKHU (Macca Tesa
U POCT) B3pOCJIOTO HaceleHusl C HOpMallbHOM Maccoil Tena (Tabi. 4), moaydeHHbIe Ha OCHOBE
JIAHHBIX PEMPE3eHTATUBHBIX AaHTPOMOMETPHUECKUX UCCIIEOBAaHUHN B paMKax BEIOOPOYHOTO
HaOII0IeHUs pallnoHa nuTaHus HaceneHus: Poccuiickoit @enepannu B 2018 T.

Tabmauma 4

AHTpOHOMCTpI/I‘-ICCKI/IC napaMETPphI B3pOCIIOro 4YCJIOBCKA C HOpM&J’ILHOfI

Maccou temna <*>

Bo3spact My»X4uHbI KeHmmuel

MT, kr Pocrt, cm MT, kr Pocrt, cm



18- 29 72,1 177,5 60,8 165,4

30-44 72,3 176,7 61,6 165,0

45 - 64 70,9 174,6 61,9 163,7

65 - 74 68,9 172,1 60,7 161,6

75 66,7 169,6 58,3 158,8
IIpumeyanue:

<*> Jlnst pacueTa UCTIOIb30BaHbI AaHTPOIIOMETPHYUECKUE TAHHBIE JIUI] ¢ HOPMAJIHHON Maccou Terna
(UMT 20 - 25 kr/m2).

3.3. I'pynnsl Hacenenus, nuddepeHupoBaHHbIE 10 YPOBHIO

(bu3nYeCKO aKTUBHOCTHU

I rpynna (o4eHb HU3Kask pU3NUECKask aKTUBHOCTh; MY>KYMHBI U KEHIIHHBI) - pAOOTHUKH
PEUMYIIECTBEHHO YMCTBEeHHOro Tpyaa, KOA - 1,4 (rocygapcTBEHHBIE CiTyXKalllne
a/IMUHUCTPATUBHBIX OPTAHOB U YUPEXKJEHHH, HayuHble paOOTHUKH, IPENOAABATENIN BY30B,
KOJUIEIDKEN, YUUTENs CPETHUX LIKOJ, CTYAEHTBI, CIIELIMATUCTBI-MEANKH, TICUXOJIOTH,
JIMCTIETYEPBI, ONIEpaTOPhI, B T.U. TEXHUKH 10 00CTykuBaHUI0 DBM 1 KOMIBIOTEpPHOTO
o0ecrnevyeHus, IporpaMMHUCThI, PAOOTHUKH (PMHAHCOBO-3KOHOMHUYECKOH, IOPUINYECKON U
a/IMUHUCTPATUBHO-XO35IICTBEHHOH CITy>K0, paOOTHUKU KOHCTPYKTOPCKHX OIOpO U OTAEIIOB,
peKIaMHO-MH(GOPMAIIMOHHBIX CIYXO0, apXUTEKTOPbI U HHKEHEPHI 110 MPOMBIIIIIEHHOMY U
IpaXXJJaHCKOMY CTPOUTEILCTBY, HAJIOTOBBIE CITy’Kalllle, pabOTHUKH My3€€eB, apXUBOB,
O6ubIMoTEKapH, CIIEHUAINCThI CITY>KOBI CTPaxOBaHUs, TUJIEPbl, OPOKEPHI, ar€HTHI M0 NMPOJIaXKe U
3aKyIKam, cayXalie 1Mo coluaibHOMY M IEHCHOHHOMY 00€eCIeueH 0, aTeHTOBE b,
JIu3aiHepbl, paOOTHUKU OIOPO MyTENIECTBUM, CIPABOYHBIX CIY>KO M IPYTHX POJCTBEHHBIX BHJIOB
JIEATETLHOCTH ).

Il rpynna (Hu3Kas pusznyeckas akTUBHOCTh; MYXXUHHBI U J)KEHIIWHBI) - pAOOTHUKH, 3aHATHIE
nerkum Tpyaom, KOA - 1,6 (Boautenu ropoackoro TpaHcnopra, paboune MUIeBoH,
TEKCTWIBHOU, IIBEHHOH, PaIUO3JIEKTPOHHOM IPOMBIIIIIIEHHOCTH, OIIEpaTOpPbl KOHBENUEPOB,
BECOBILMLIBI, YIIAKOBIIMIIBI, MAITMHUCTBI KEJIE3HOAOPOKHOTO TPAHCIIOPTA, Y4aCTKOBBIC BpayH,
XUPYPTHU, MEJICECTPHI, MPOJABIIbI, pAOOTHUKU MPEANPUATHI OOIIECTBEHHOTO ITUTAHMUS,
HapuKMaxepsl, pAOOTHUKH KHJIUIIHO-IKCIUTYaTalluOHHON CITy>KOBI, pecTaBpaToOphl
XYI0KECTBEHHBIX U3JIENNH, TUBI, (hoTOTpadbl, TEXHUKHU U ONEPATOPHI paAHO- U TeJICBEIAHUS,



TaMOXXCHHbIE HHCTIEKTOPbI, PAOOTHUKY MHIJUIIMU U MTATPYJIBHON CITY>KOBI M IPYTHUX
POJCTBEHHBIX BHJIOB JICATEILHOCTH).

III rpynma (cpenusst puzndeckass akTUBHOCTh; MY)KYMHBI M JKEHITUHBI) - pAOOTHUKH CpeHen
Tskectu Tpyna, KOA - 1,9 (crnecapu, Hanauuku, CTaHOYHUKU, OYPOBUKH, BOJUTEIHN
3JICKTPOKAPOB, SKCKABATOPOB, OYIJIbI03EPOB U APYTOH THKETION TEXHUKH, PAOOTHUKHU
TEIUTMYHBIX XO3SHCTB, PACTEHUEBO/IBI, CAJIOBHUKH, PAOOTHUKU PHIOHOTO XO3SIICTBA U JPYTUX
POJICTBEHHBIX BHUJIOB JACATEIHHOCTH).

IV rpynmna (Bbicokas puzndeckasi akTUBHOCTD; MYKUMHBI U JKEHIIUHBI) - pAOOTHUKH TSHKEIIOTO
¢usnueckoro Tpyaa, KOA - 2,2 (crpoutenbHbie pabodne, Tpy3ulKky, pabouune mo
00CITy)KMBaHHIO KEJIE3HOAOPOKHBIX ITyTel 1 PEMOHTY aBTOMOOWIIBHBIX JJOPOT, paOOTHUKH
JIECHOTO, OXOTHHYBETO U CEJILCKOTI0 X035 CTBa, 1epeBO0OPadOTUNKH, METAJUTYpPrU
JOMEHUIMKH-IUTSUIIMKN U JPYTHe POJICTBEHHBIE BUIBI IS TEITBHOCTH).

IV. Hopmupyemsle nokazarenu

4.1. Dueprus

[ToTpeObHOCTh B 3HEPIUHM MIPEICTABISIET COOOM YPOBEHD MOTPEOIISIEMON C MUILEH 3HEPTUH,
KOTOPBII oOecrieunBaeT SHEpreTHYeckuii 6aaaHc; Ipyu 3TOM pa3Mepsl Tela, ero CoCTaB U
ypOBEeHb (PM3UUYECKON aKTUBHOCTU MHANBHIYyMa COOTBETCTBYIOT YCTOHYMBOMY COCTOSIHUIO
3/10pOBbsI U 00ECTIEUMBAIOT MOJIZIEPKAHNE SIKOHOMUYECKH HEOOXOIMMON U COLIMATIBHO
KenarenbHON (pru3nueckoil akTuBHOCTHU. [IoTpeOHOCTD B 3HEpruu y AeTeld, 0epeMEeHHbIX U
KOPMSIIMX JKEHIIMH BKJIIOYAET TaKXkKe JOMOJHUTEIbHbIE TOTPEOHOCTH, CBSI3aHHBIE C
00pa30BaHUEM TKaHEH WM CeKpelnel MOJIOKa, Ha YPOBHE, 00€CIIEUNBAIOIEM HOPMAIIbHYIO
KU3HEJEATEIBHOCTD.

CyTouHbI€ SHEPrOTPaTHI OMPEEIIAIOT KaK CYMMY 3aTpaT YHEPTUU Ha KOHKPETHBIE BHIbI
JEeSITeTHHOCTH, KaXKIyI0 U3 KOTOPBIX PACCUUTHIBAIOT KaK MPOU3BEICHHE BETMYMHBI OCHOBHOTO
oOmeHa (nanee - BOO) Ha cooTBeTcTBYIOMUN KO3(G(GUIMEHT PU3NIECKON aKTUBHOCTH U BpeMs,
B T€UEHUE KOTOPOTO ATU BUIBI IEATETLHOCTH BhIMONHIOTCS [2]. V )xenmuu BOO nHa 15% Huxe,
4eM y MY>KUHH.

Jnist onipeniesieHust pU3MOIOTUYECKON MOTPEOHOCTH B YHEPTUN PACCUUTAHbBI BETMUNHBI
OCHOBHOT'O OOMeHa ISl K101 BO3pacTHO-TI0JIOBOI rpyniibl HacesneHus (Tabi. 5) Ha OCHOBaHUU
AHTPOIIOMETPUUYECKUX NTapaMeTPOB CTAHJAPTHOIO B3pOCIIOro uenoBeka (Tadi. 4) no gpopmyine
Muoddauna - Can XKeopa [32]:

My»X4nHBI BOO (cytkn) = 9,99 x MT 2
(xr) + 6,25 x pocT (cM) -
- 4,92 x Bo3pact (1) + 5

JKenmuHbr BOO (cytkn) = 9,99 x MT 3)

(xr) + 6,25 x pocT (c™m) -



- 4,92 x Bo3pacr (1) - 161

CpeI[HI/Ie BEJIMYMHBLI OCHOBHOI'O OOMEHa B3pOCJIOr0 HACCIICHUS

Poccutiickoit @enepanuu (Kkai/cyT) <*>

Bospacr, ner BOO, kkan/cyt
My X4uHBI KenumHel
18- 29 1692 - 1746 1337 - 1392
30-44 1615 - 1684 1269 - 1338
45 - 64 1490 - 1583 1166 - 1259
65-74 1405 - 1449 1091 - 1136
75 1362 u menee 1045 u menee

[Tpumeuanue: <*> UMT 20 - 25 kr/m2.

Tab6muna 5

dusnonoruyeckre NoTpedOHOCTH B SHEPTHHU 15 B3pocibIX - oT 2150 1o 3800 kkan/cyTku ams
My>xauH 1 0T 1700 mo 3000 kkan/cyTku ajist xKeHIH. Bo Bpemsi 6epeMeHHOCTH U TPYAHOTO

BCKapMJIMBaHMs MOTPEOHOCTH B SHEPTHH YBEIMUMBAIOTCS B cpeHeM Ha 15 u 20%
COOTBETCTBEHHO.

Pacxon sHepruum Ha ajanTtaiuio K XoJogHOMY KiauMary B pailoHax Kpaiinero Cesepa
YBEJIMUYUBAETCS B cpeHeM Ha 15%.

s pacuera BOO y neteii ucnomns3ytor ypasaenus Llodunaa ¢ yaerom nojia u Bo3pacra

pebenka (Tabi. 6) [2, 33].

Tabauua 6



®opmynsl odunaa A pacyera BETUIUHBI OCHOBHOTO OOMEHa

Bo3spact u mon

Ho 3 ner

Masnpunku

JleBouku

Masnpunku

JleBouku

3-10 ner

Manpunkn

JleBoUKM

Manpunkn

JleBOoUKHM

10 - 17 net <**>

10 Macce Tela 'y AeTen

dopmyna CrannmapTHas omuoka
BBIYMCIICHUS

BOO (MTx/cyT) = 0,249 x
MT <*> - 0,127

BOO (MIx/cyT) = 0,244 x
MT - 0,130

BOO (xkan/cyt) = 59,5 x
MT - 30,4

BOO (xkan/cyt) = 58,3 x
MT - 31,1

BOO (M/Ix/cyt) = 0,095 x
MT + 2,110

BOO (M/Ix/cyt) = 0,085 x
MT + 2,033

BOO (xkan/cyt) = 22,7 x
MT + 504,3

BOO (xkan/cyt) = 20,3 x
MT + 485,9

0,293

0,246

70

59

0,280

0,292

67

70



Manbuuku BOO (MIxx/cyt) = 0,074 X 0,440
MT + 2,754

JeBoukn BOO (M/Ix/cyt) = 0,056 x 0,466
MT + 2,898

Mabuuku BOO (xkan/cyt) = 17,7 x 105
MT + 658,2

JleBouku BOO (xkan/cyt) = 13,4 x 111
MT + 692,6

[Tpumeuanue:
<*> MT - macca Tena B KI.

<*¥*> Jlnst ueneit Hacrosmux MP ¢opmysbl mpuBeACHBI 715 BO3pACTHOM rpynisl A0 18 ser.

V nereii ¢ Bo3pactom oTHomeHHe BOO k macce Tena MocTeneHHO CHUKAETCs 10 HACTYIUICHUS
MIOJIOBOTO CO3pEBaHUs. MakcuMalibHasi MOTPEOHOCTh B SHEPTUU B MOAPOCTKOBOM BO3pacTe
00ycioBiieHa ObICTPBIM pocToM. B mepror HoBopoxaeHHOCTH 35% moTpebasieMoil ¢ muiei
SHEPIUU TPATUTCS HA POCT, K TOAY - CHIKaeTcs 10 3%, B MepHOIbl CKAUKOB pOCTa BO3PACTAET
1o 4% [33].

dwusnonornyeckre moTpeOHOCTH B dHEprun st geteid - 110 - 115 kxan/kr Macchl Tena s
neteit 1o 1 roga u ot 1300 go 2900 kxan/cyTku (¢ yBeIMYEHUEM BO3pacTa) JUIsl 1eTei crapiie 1
rojia Mpu aJIcKBaTHOM YpOBHE (PU3UUECKONU aKTUBHOCTH.

4.2, [Iumessie u OHOJIOTHYECKU aKTUBHbBIE BCIICCTBA

4.2.1. MakpOHYTpHEHTBI

4.2.1.1. benku

benku - BBICOKOMOJIEKYIISIPHBIE a30THCTHIE COSAMHEHUS, MOJIEKYIIBI KOTOPBIX MTOCTPOSHBI U3
OCTaTKOB aMUHOKHCJIOT. BeJku UrparoT BaXKHYIO pOJib B OpraHU3Me, BBIIOJHSS TIACTUYECKYIO,
SHEPTreTHYECKYI0, KATATUTHIECKYIO ((PEPMEHTHI), PETYIATOPHYIO (TOPMOHBI), 3AIIUTHYIO
(MMMYHOTJI00Y/IMH, HHTEP(EPOH), TPAHCIIOPTHYIO (TEMOTTIO0MH, MUOTIIOONH | JIp.) U ApYyTrHe

GyHKIIHH.



[ToTpeOGHOCTH B O€TKE - SBOITIOIMOHHO CIIOKUBIIASCS TOMUHAHTA B MUTAHUU YEIOBEKA,
00ycIIoBJIeHHAs: HEOOXO0IMMOCThIO 00ECIeYnBaTh ONTUMAJIBHBINA (PU3HOTOTHUECKUN YPOBEHD
MOCTYIJICHUSI HE3aMEHUMBIX aMUHOKHUCIIOT. [IpH monoxXuTeibHOM a30TUCTOM OajlaHce B
MEePUOABl POCTA U PA3BUTHUS OPraHU3Ma, a TAKXKe MPU MHTEHCUBHBIX PENapaTUBHBIX MPOIEccax
NOTPEOHOCTh B OEJIKE HA €IMHUILY MACChl TEJIA BBIIIE, YEM Y B3pOCIIOrO 3J0POBOI0 YEIOBEKA.

KauecTBo Oeinka ONpeaACIACTCA HAJIMYUCM B HCM ITOJIHOT'O Ha6opa HC3aMCHHMMbIX aMHHOKHUCJIOT B
OMpECaACIICHHOM COOTHOIICHUHU KaK MEXIY 0060171, TaK 1 C 3aMCHHUMBIMH aMHUHOKHCJIOTaAMU.

buonoruueckas neHHOCTb Oelika - oKa3aTesb KauecTBa Oeka, XapaKTepHU3yIOIUil CTeTeHb
3aJIEPIKKH a30Ta U 3PPEKTUBHOCTH €T0 YTUIU3ALNH JJIsl PACTYIIEr0 OpraHu3Ma AeTeH WK TSt
NOAJEPKaHUs a30TUCTOIO PABHOBECHUS Y B3POCIIBIX.

YcBOsieMOCTh OellKa - TI0Ka3aTelb, XapaKTePU3 YOI 10110 a0COPOMPOBAHHOTO B OPTaHU3ME
a30Ta OT OOIIET0 KOJIMYECTBa, MOTPEOJIEHHOTO C TUIICH.

®dusnonoruyeckasi moTpeOHOCTh B O€TKe ISl B3pOCIIOro HaceneHus coctasisieT 12 - 14% ot
SHEPreTU4ecKoi cyTouHoi morpedHoctu: oT 75 no 114 r/cytku ans myx4uus u ot 60 10 90
I/CYTKH JUTSI )KSHIIIHH.

duznonornyeckue norpedHocTr B Oenke nereit 1o 1 roxa - 2,2 - 2,9 r/kr Macchel Tena, aeTen
ctapuie 1 roga (c yBenuuenueM Bo3pacta) ot 39 no 87 r/cyTku.

benok xuBOTHOTO MporcxoxaeHus. Hanbomnee OaM3KUMHU K HIeaIbHOMY OCNKy U

COJIep KAIIIMH TTOJTHBIA HA0OP HE3aMEHUMBIX aMHHOKHUCIIOT B KOJIMYECTBE, IOCTATOYHOM JUJISI
O6uocuHTe3a OesKa B OpraHu3Me YeJI0BEKa, SIBIAI0TCSA OEJIKU U3 MPOIYKIINHU )KUBOTHOTO
MIPOMCXOXKACHUS (MOJIOKO U MOJIOYHBIE TTPOAYKTHI, MSICO M MSICOTIPOYKTHI, PbIOa 1
PBIOOIIPOAYKTHI, MOPETIPOAYKTHI, siiiiia). HeTpaaquunoHHble HCTOYHUKH - HACEKOMBIE,
MUKpPOOPTaHU3MBblI, KIETOUHbIE KYJIbTYpPHI ("HCKYCCTBEHHOE MSCO" U JIp.).

Benku )KUBOTHOTO MTPOUCXOKACHHUS YCBAaUBAIOTCSI Oprann3MoM Ha 93 - 96%.

J171s B3pOCIIBIX PEKOMEHTyeMasi B CYTOYHOM paIfHOHE J0JIs1 OCIKOB YKHBOTHOTO TIPOMCXOXKICHUS
oT o61Iero ux xkoauyecrsa - 50%.

I[J'IH JIeTen PEKOMEHAYCMAA B CYTOUHOM pallUOHE HOJIA OCJIKOB JKHBOTHOTO IMPOUCXOKACHUS - 60
- 70%.

benok pacTuTenbHOro NpoucxoaeHus. B 0enkax pacTUTENTbHOTO MPOUCXOKICHUS (3J1aKOBBIE,
60060BbI€, OpexH, rPUOBI, OBOLIH, (PPYKTHI, HETPAIUIIMOHHBIE HICTOUHUKHU - MUKPOBOJOPOCIHU U
Ip.) UMeeTcs JePUIUT OAHON MIIM HECKOJIBKMX HE3aMEHUMBIX aMUHOKHCIIOT.

B 6000BbIX cofepxanue Oenka cocTaBisieT B cpeiHeM S - 24%, oJHaKO B HUX IPUCYTCTBYIOT
MHTUOUTOPBI IPOTEUHA3, UTO CHIIKAET €ro ycBoeHue. [Ipr 3TOM aMMHOKHUCIIOTHBIN COCTaB U
YCBOEHHUE U30JISTOB U KOHIIEHTPATOB 0€TKOB M3 0000BBIX OJIM3KU K OeITKaM )KUBOTHOTO
POUCXOXKACHUS.

Benok u3 mpoayKIuu pacTUTEIBHOTO MPOUCXOKIACHUS YCBAaUBAEeTCsl OpraHn3MoM Ha 62 - 80%.

Benok u3 Beicmnx rpudoB ycBauBaercsi Ha yposHe 20 - 40%.



4.2.1.2. Kupsl

Kupsbl (JIUIUB1) BXOJSAT B COCTAaB KJIETOK U BBIMOIHSIOT IB€ OCHOBHBIE (DYHKIIMU: CTPYKTYPHBIX
KOMITOHEHTOB OMOJIOTHUECKUX MEMOpaH U 3alIaCHOTO YHEPreTUYECKOT0 MaTepuana.

Kup, cuHTe3UpOBaHHBIN OPraHU3MOM M MTOCTYMAIONINH C HIEH, MOKET OBITh IETOHUPOBAH B
KUPOBOM TKaHH, a 3aTe€M 110 Mepe HeOOXOAMMOCTH UCIIOIb30BaH HAa OKPHITHE SHEPreTUYECKUX
U TJIACTUYECKHX MOTPEOHOCTEN OpraHu3Ma.

JKupbl pacTUTENHHOTO U JKUBOTHOTO MPOUCXOXKICHHSI UMEIOT PA3IMYHBIN COCTAB KUPHBIX
KHCJIOT, ONIPEACIISTIONINI X (pu3ndeckue cBorcTBa U (pr3nonoro-onoxumMudeckue 3 eKTsI.

>KI/IpBI CJIy?KaT UCTOYHUKOM HE3aMCHHUMBIX IMUIICBBIX BEHICCTB - JKUPOPACTBOPUMBIX BUTAMUHOB
N HEC3aMCHHUMBIX KHPHBIX KUCJIOT. >KI/IpHI)Ie KHCJIOTBI IOAPA3ACIAIOTCA Ha ABa OCHOBHBIX KJIacCa
- HaCbIIIICHHBIC 1 HCHACBIIIICHHBIC (MOHO' u HOJ'II/IHeHaCLIIJ_IeHHHe).

[Totpebnenue >kUpoB ISl B3POCIBIX TOJKHO COCTaBIATH He Oosee 30% oT KallopuiHOCTH
CYTOYHOT'O pallMOHa.

dwusnonornyeckast moTpeOHOCTh B KUPax - oT 72 o 127 r/cyTku mist My>x4uH 1 ot 57 1o 100
JUIS JKEHIIHH.

dusmnonornyeckasi mOTPEeOHOCTh B )KUPAX JUIsl AeTel 1o rona - 5,5 - 6,5 r/kr Macchl Tena, s
netelt crapie 1 roga - ot 44 10 97 r/cyTku.

Hacepiennsie xupablie kuciots! (HXKK) - o1HOOCHOBHBIE KUPHBIE KUCIIOTHI, Y KOTOPBIX
OTCYTCTBYIOT JIBOMHBIE WM TPOMHBIE CBA3U MEXKIY COCEHUMHU aTOMaMU yIiepo/a, TO €CTb BCE
CBSI3U SIBIIIFOTCS TOJIBKO OJIMHAPHBIMU.

Kupnsie kuciotsl co cpeanent Junoi nenu (C8 - C14) cnocoOHbI ycBauBaThCs B
NUILEBAPUTEIBHOM TPAKTE 0€3 yuacTHsl dKEeTYHbIX KUCIOT U NaHKPEeaTHUECKON JIMIAa3bl, He

ACTIOHUPYIOTCSA B IICYCHU U IOJABCPrarOTCA

Bricokoe moTpebiieHne HACHIIIIEHHBIX KUPHBIX KHCIOT MOBBIIIAET YPOBEHB X0OJIECTEPHHA B
KPOBU U SIBJIAETCS (JAaKTOPOM PUCKA PA3BUTHS CaXapHOTO quadeTa 2 TUTa, OKUPEHUS,
CEpJICYHO-COCYIUCTHIX U IPYruX 3a0oseBaHuii. BMecTe ¢ TeM HaCHIIIEHHBIE )KUPHBIE KHUCIOTHI
YYaCTBYIOT B TEPMOPETYJISIIMA OPTaHU3Ma, TIOJIOKUTEIIBHO BIUSIOT Ha pabOTy BHYTPEHHHX
OpPraHoB U Jp.

[TorpeGenne HaCHIIEHHBIX )KUPHBIX KUCIIOT U1 B3POCIBIX U I€TeH JJOKHO COCTaBIATh HE
6omee 10% OT KaTOPUIHOCTH CYTOYHOTO paIloHa.

MounoneHnacsinieHHble xupHble kucaoTsl (MHXKK) - sxupHble KUCIO0ThI, MOJIEKYIIBI KOTOPBIX
UMEIOT €IMHCTBEHHYIO IBOMHYIO CBSI3b MEXY COCEHUMH aromamu yraepozaa. K
MOHOHEHACBIIIEHHBIM KUPHBIM KHCIIOTaM OTHOCATCS MUPUCTOJIENHOBAS U NMaJIbMUTOJIEMHOBAS
KHCJIOTHI (COlepKaTcs B 3HAYMTEIBHBIX KOTMYECTBAX B )KUPAX PbIO M MOPCKUX
MJIEKOIIMTAIOIINX ), OJIEMHOBAs (O1HA U3 OCHOBHBIX )KUPHBIX KUCIIOT B OJIMBKOBOM, Ca(hIOpOBOM,
KYH)KYTHOM, paricoBoM Maciax). MHIKK, moMuMo ux nocTyniaeHus ¢ NULIe, CHHTE3UPYIOTCS B
OpraHU3Me 4eJI0BEKa U3 HACHIIECHHBIX KUPHBIX KACIOT U YaCTUYHO U3 YIIIEBOOB.



du3nonornyecKas NoTpeOHOCTh B MOHOHEHACHIIIIEHHBIX KUPHBIX KACIOTaX ISl B3POCITBIX
coctaBisieT 10% OT KaJOpUUHOCTU CYyTOYHOT'O pPallMOHa.

[Tommaenacwimennble sxupHble KucaoTsl (ITHXKK) - sxupHbIe KUCIOTH ¢ 1ByMs 1 OoJiee
JBOMHBIMU W/WJIA TPOHHBIMU CBSI3SIMU MEKIY YTICPOTHBIMU aTOMaMHU.

Ocoboe 3HaueHue JJIsl opraHu3Ma yeiaoBeka uMeroT Takue HesameHumble [THXK, kak
JIMHOJIEBAs ¥ JIMHOJICHOBASI, SIBJISIOIIUECS CTPYKTYPHBIMHU SJIEMEHTAMU KJIETOYHBIX MEMOpPaH 1
oOecrneunBaroIe HOpMaabHOE PA3BUTUE U aJalTALIMI0 OPraHU3Ma YeJI0BEKa K
HEOJIAronpUsATHBIM (aKTOpaM OKpPY>KAIOIIEH Cpe/Ibl.

Ousznonoruyeckas norpednocts B [THXKK anst B3pocibix cocraiset 6 - 10% ot kajgopuitHocTu
CYTOYHOT'O palllOHA.

®usznonornyeckas norpednocts B ITHXKK nns gereit cocraBnser 5 - 10% ot kanopuiiHocTu
CYTOYHOTO PaIoHa.

Owmera-6 (4
) 1 Omera-3 ( -
) HH?KK. JIByms ocHoBHbIMU rpynniamu [THXKK gBisitoTCs KUCIOTBEI CEMENCTB -
u -
. Kupusie kncnotsr
COIEPIKATCS MPAKTHYCCKH BO BCEX PACTHTENBHBIX MACIAX M OpeXax; -
YKUPHBIE KUCIIOTHI TAKXKE COZIEPKATCs B psijie Macen (JIbHSHOM, U3 CEMSIH KPECTOLBETHBIX,
coeBoM). OCHOBHBIM MAIIEBBIM HCTOYHHKOM
KHUPHBIX KUCIIOT SBJISIIOTCS )KUPHBIE cOpTa phI0 U HeKOoTopble MopenpoaykThl. M3 I[THXK b
0c0o00e MeCTO 3aHMMAET JINHOJIEBAs KMCII0Ta, KOTOpast ABISeTCs NPEeIIeCTBEeHHUKOM Haubosee
($u3HONIOrMYecKr aKTUBHOM KHCIIOTHI 3TOIO CEMEICTBA - apaxuJOHOBOM.

®uznonoruyeckas HOTPeOHOCTH JJIs1 B3POCIBIX COCTAaBISIET 5 - 8% OT KaJOPUHHOCTU CYTOUHOTO
parpona s b
ul-2% - ms 3
. QHTHMaanoe COOTHOIIICHHE B CYTOYHOM PAIlHOHe &
]

YKUPHBIX KUCIIOT JOJDKHO COCTaBATh 5 - 10:1.

duznonoruyeckas NoTpedHOCTh B .

H -j

JKUPHBIX KUCIIOTAX JJIsl IeTel cocTaBisieT: B Bo3pacte oT 1 roga no 14 net 4 - 9% u 0,8 - 1,0%
OT KaJIOPUHHOCTH CYTOYHOTO paroHa, ot 15 1o 17 et 5 - 8% u 1 - 2% cOOTBETCTBEHHO.

JoxozarekcaenoBas kucinota ([II'’K) u sitkozanentaenosas kuciora (JI1K) - HesameHnnmblie
MOJIMHCHACBINICHHBIC ) KUPHBIC KNCJIOTBL ceMmelictea ™

, CoJIepKaTcs B )KUpax pbl0, OOMTAIOIIMX B XOJOJHBIX BO/IAX, MOPCKUX MOJUTIOCKAX,
JAUAaTOMOBBIX U 6ypI)IX BOAOPOCIIAX U T.II.

Crnemyet cunTaTh aJeKBaTHBIM YPOBHEM MOTPEOICHUS I feTei 6 - 24 mecsneB xu3au - 100 mr
AUK, nst neteit 2 - 18 ner u B3pocnbix - 250 mr ITK + OI1K B cyrku. B nepuon 6epemeHHOCTH
u naktanuu notpednocts B JII'K Bo3pacTaer, onpenenss ypoBeHb JOMOTHUTEIBHOTO
nocryruienus - 200 mr/cytku. Jloctarounas o6ecriedeHHocTh J{I'K 6epeMeHHBIX U KOPMSIINX
’KEHILMH COIPSKEHA CO CHIKEHUEM pUCKa HEBbIHALINBAHUS OEPEMEHHOCTH, YIYUIlIEHUEM



3pUTENBHBIX (PYHKINN y TOTOMCTBA.
3
PexomennoBano, uto6sl DIIK cocraBnsna 1/3 oT nHEeBHOM HOPMBI -
ITH?KK, ocranpHas yacte npuxoaunacs Ha JII'K.

Tpancuzomeps! xupHbix KUCIOT (TXKK) - HeHACHIIIEHHBIE )KUPHBIE KUCIOTH C MUHUMYM OJTHOM
JBOMHOM CBS3bIO B TpaHC-KOHPUTypauuu. TpaHCH30MepbI JKUPHBIX KUCIOT BHIPAOaTHIBAIOTCS
0akTepHUsIMU B JKETYyJIKE )KBAUHBIX )KUBOTHBIX B PE3YJIbTaTe OMOTHIPOTCHU3AIUN
MOJIMHEHACBIEHHBIX JKUPHBIX KUCIOT PACTEHUN C yYaCTUEM BOJIOPOJA, BBIIEISIEMOIO
MUKpPOOHOIICHO30M pyOIIa, a 3aTeM BCACHIBAIOTCS B KHIIIEYHHUKE )KUBOTHOTO, BKITFOYAIOTCS B
COCTaB TPUALMITIIMIEPUHOB €r0 KJIETOK. B IpoayKIuy AKUBOTHOTO POUCXO0XKICHUS
(CIMBOYHOM Maciie, MsCe U KUpe KPYIMHOro poraroro ckora) cojaepxanue TXKK nepenuxo (B
cpenseM ot 1 10 5% OT CyMMBI BCEX KUPHBIX KHCIOT). [ TaBHBIM UCTOYHUKOM MOCTYIUJICHHS B
opranusm uenoBeka TOKK sBusitoTcst ruipupoBaHHbie (THIPOTEHU3UPOBAHHBIC) )KHUPHI,
MOJTy4yaeMbI€ MIPH MPOMBIIIIIEHHOM MepepaboTKe KUAKUX PACTUTEIBHBIX Macel, B X0JIe KOTOPOU
OHH 00pa3yIOTCs Kak MOOOYHBIC IPOAYKTHI PEAKIIUHA YACTUIHOU THIPOTCHU3AIIUN
(mpucoenuHEHUS BOJIOPO/IA MO MECTY IBOMHBIX CBSI3€l) HEHACHIIIEHHBIX KUPHBIX KACIOT.
['unprpoBaHHBIC )KUPBI MOTYT BXOAHWTH B COCTaB MAPTAPUHOB H CIIPEIIOB, PPUTIOPHBIX KUPOB,
3aMEHUTENeH Kakao Macia, KOHAUTEPCKUX HAYMHOK U APYTHX KUPOBBIX IPOIYKTOB.

Bricokoe HOTpe6HeHI/Ie TXK COIIPOBOKAACTCA YBCINYCHHUEM PUCKaA OCJIOKHCHUH U CMCPTH B

pe3yJbpTaTe UIIEMUYECKOM O0JIe3HU cepala U IPYyTruX CepedHO-COCYIUCTHIX 3a0o0ieBanuii [ 16,
20].

[ToTpebnenue TpaHCU30MEPOB )KUPHBIX KUCIOT HE TOJKHO MPeBBIIaTh 1% 0T KanmopuiHOCTH
CyTOYHOTO pairoHa [1, 16].

CrepuHbI IPEICTaBISIIOT COOO TpyMITy JIUMOQUIBHBIX CTEPOUIOB, OTHOCAIIMXCS K
HEOMBIISIEMbIM JIMIHJIaM O1arojapsi IPUCYTCTBHIO B IPUPOJIHBIX OOBEKTaX BMECTE C
¢dpaxusamu TunuaoB. OCHOBHBIM IIPEICTaBUTENIEM CTEPUHOB SIBJISIETCS XOJIECTEPUH, KOTOPBIN
COJICPKUTCS B MUILEBON MPOIYKIIMH KUBOTHOT'O MPOUCXOXKIEHUS (IK30T€HHBIN XOJIECTEPHH) U
CUHTE3UPYETCs] OPraHu3MOM YeJIoBeKa (HJOTeHHBIN XosecTepuH). [Ipu HopManbHOM 0OMeHe
BEIIECTB cOO0aeTcst 0ananc HOPMAJIbHOIO KOJMYECTBA SK30I'€HHOTO U 3HJIOT€HHOTO
XOJIECTEPHHA.

OcCHOBHBIMU (haKTOpaMH PUCKA PA3BUTHS aTEPOCKIIEPO3a COCYAOB CEPALIA, TOJIOBHOIO MO3ra U
JPYTUX OPTaHOB SIBJISFOTCS MOBBILICHNE B TJIa3Me KPOBU YPOBHS OOIIET0 X0JeCTepHHA U
XOJIECTEpUHA JINTTONPOTEMHOB HU3KON TUIOTHOCTH, CHUYKEHUE COEePKAHUS JIUTTONPOTEUHOB
BBICOKOH IUIOTHOCTH U MOBBIIIEHNE KOHIIEHTPAIIUK TPUTIULEPUIOB.

KonuyecTBo X0necTeprHa, NOCTYIAOIIETO C MUILEH, B CYTOUHOM PAIIMOHE B3POCIBIX U JETEH He
JokHO mpeBbimaTth 300 Mmr.

AHaIorOoM X0JIeCTeprHa B MTUIIEBOM MPOIYKIIMN PACTUTEIILHOTO MPOUCXOXKACHUS SBIISIOTCS
dbuToCTEpHHBI (PACTUTENBHBIE CTEPUHBI) U UX HACHIIIEHHBIC (hOPMBI ((PUTOCTAHOIBI),
SIBJISTFOIITAECS MUHOPHBIMUA OHMOJIOTHYECKU aKTUBHBIMH BEIIECTBAMU TTHIITH.

PacturenbHbIE CTEpUHBI COIEPKATCS B PA3JIUYHBIX BUJIaX PACTUTEIBHON MUILH U B
MOPETPOIYKTaX, SBISAIOTCS 0053aTeIbHBIM KOMIIOHEHTOM PacTUTENbHBIX Maces. OHU
CYIIECTBEHHO CHUKAIOT YPOBEHb CBOOOHOTO XOJIECTEpUHA B JIMMIOMPOTEU1aX HU3KOM
IUIOTHOCTH, CIIOCOOHBI BHITECHSATD XOJIECTEPHH U3 MEMOPAHHBIX CTPYKTYP.



AIIGKB&THBIG YpPOBHU HOTpe6JIeHI/ISI YCTAHOBJICHBI IJIA

U cTurMactepua u coctapisitoT 100 Mr B cyTku (71 KaXK10T0).

Dochonmunuaet - pa3sHOOOpa3Has TPYIIA CIOKHBIX JIMMTUAOB, CTPYKTYPHBIM KOMIIOHEHTOM
KOTOPBIX siBsieTcst pocopHast kuciora. Dochonuuapl mpeIcTaBiIsoT cOO0H 0053aTEIbHYIO
COCTaBHYIO 4acTh PACTCHUU U )KUBOTHBIX, TJI€ HAPSAY C OCIKaMU U IPYTUMH COSTMHCHUSIMU
YYaCTBYIOT B IIOCTPOCHUU MEMOPaH KJIETOK M CYOKJIETOUHBIX CTPYKTYP, OCYIIECTBIISIOT
pa3iuaHble QYHKIUYA B OMOXMMHYECKHUX MPOIECCaX, MPOTEKAIONINX B )KUBOM OpraHU3ME,
HalpuMep, YIaCTBYIOT B PErYJISIIIUNA OOMEHA XOJIECTEpPUHA U CIIOCOOCTBYIOT €T0 BBIBEIICHHIO.
Cpenu npupoasbix pochonunuaoB Hanboee pacpocTpaneHbl GpochaTu I OTMHBI
(JICIIMTHHBI), B COCTaB KOTOPHIX BXOJUT BUTAMHUHOIIOI00HOE BEIIECTBO XOJIHH. B
docdonunmmax MaCIUIHBIX CEMSH U )KHBOTHBIX COJIepKaHUE JIeUTHHOB nocturaet 30 - 50%,
coJiepKaHue JICIIUTHHA B cocTaBe PoCQOIUITUIOB SUYHOTO kenTkKa - 70%.

AJeKBaTHBIN ypoBeHb OTpebieHust GocOoIUMII0B B palliOHE B3POCIOro YeloBeKa - 5 - 7
I/CYTKH.

4.2.1.3. Yrnesoasl

YTneBoap IPeACTaBISIIOT CO00 MHOTOATOMHBIE ABJIETUI0- U KETOCTIUPTHI, KOTOPHIE
MOJPA3IeNIAI0T Ha MPOCThIE (MOHO- U IUCAXapH/Ibl) U CI0XKHbIE (OJIMIo- U MOJIMCaXapH/IbI).
VYcBosiemble yrieBoibl (IIPOCThIE YIIIEBOBI U Kpaxmall) sIBJISIOTCS BaXKHEUITMMHU HCTOYHUKaMHU
JHEPIUH.

duznonorunyeckas HOTpeOHOCTh B YCBOSIEMBIX YTIIEBOAAX AJISL B3POCIIOTO YeJIOBEKa COCTABIISIET
56 - 58% ot sHepreTudeckoii cyrouHoi norpedroctr: ot 301 10 551 r/CyTKH IS MY»XYHH U OT
238 10 435 1/CyTKM A5 AKEHIIUH.

duznonornyeckas HoTpeOHOCTh B YIiieBoAax - Juist fetreit 1o 1 roga 13 r/kr maccel Tena B
CYTKH, JUIs feTel crapie 1 roga (¢ yBenudeHneM Bo3pacta) - ot 188 mo 421 r/cyTku.

MOHOCE[XapI/II[I)I " Jucaxapuabl. K MOHOCaxapuaamM OTHOCATCS I'JIFOKO34, (l)p}/'KTO?»a M rajlakTo3a,
K qucaxapujaaM - caxapo3a, JaKTO3a U MajlbTO3a.

Caxapo3a (TpOCTHHKOBBIN WJIM CBEKJIOBUYHBIN caxap) - HanboJsiee U3BECTHBIN U IHUPOKO
NpUMEHSEMbII B MMTAaHUU U MUIIEBOI MPOMBIIIUIEHHOCTH YTJIEBOJ, KOTOPBIH BHOCST
(100aBIAIOT) B MUILEBYIO MPOIYKIIMIO IPU IPOU3BOJICTBE, IPUTOTOBICHUU H/HIIN
HEMOCPEeCTBEHHOM yroTpebiaeHun (o0aBieHHble caxapa). Hapsy ¢ caxapo3oif B MUILEBYIO
MIPOIYKIIUIO TO00ABIISIOT Ipyrue caxapa (MOHO- U JUcCaxapuibl), B TOM YHCIIE€ U3 ME/Ia, CUPOTIOB,
(PYKTOBBIX U OBOIIHBIX COKOB U MX KOHLIEHTPATOB.

[TorpeGnenue 100aBIEHHBIX caxapoB Ul A€TeH U B3POCIBIX HE J0JDKHO npeBbimarh 10% ot
KJIOPUIHOCTH CYTOYHOTO paruona. [{s s ¢ n3berrounoit maccoit tena (MMT 25 - 29) u
oxxupenuem (MMT Gonee 30) pekoMeHI0BaHO CHHKEHHE TOTPeOIIeHHs 1T00aBIEHHBIX CaxapoB
J10 YpoBHS 5% OT KQJIOPUHHOCTH CYTOYHOIO pauuoHa [17, 34]. OTu pekoMeH1auum He
OTHOCATCS K TIOTPEOJICHUIO IPUPOIHBIX (COOCTBEHHBIX) CaXapoB, ECTECTBEHHBIM 00pa3oM
CoJIepXKaIuxcs B HerepepadoTaHHBIX (PYKTaX, OBOIIAX U MOJIOKE.

[Tonucaxapubl - CI0KHBIE YTIEBOIbI, IPEICTABISAIONINE COOON BEICOKOMOJIEKYIISIPHbIE



COCIMHEHUS, COCTOSIIME U3 OOJBIIOTO YMCIa MOHOMEPOB IITIOKO3BI M IPYTUX MOHOCAXapHu/JIOB,
MOJIPa3eAI0TCs Ha KpaxMasibHble (YCBOsieMbIe) TOJUcCaXapuabl (Kpaxmall U TJIMKOTEH) U
HEKpaxMalibHbIe (HEYyCBOsIEMbIE) MOJMCaXapuabl - MUIIEBbIC BOJIOKHA (KJIeTYaTKa/IesuIio03a,
TeMUIIEIUII0I03a, IEKTUHBI U APYTHE).

KanMa.]'[ SBJIACTCS OCHOBHBIM ITOJIMCAXapu0M, O6CCHC‘II/IBaIOH_II/IM (bI/ISI/IOJ'IOFI/ILIeCKy'IO
HOTpe6HOCTb opranu3Ma B YCBOACMBIX YIJICBOAAX.

[TuieBbie BOJIOKHA - CheOOHbIE YaCTH PACTEHUI HIIM aHAJOTMYHBIC YTIICBO/IbI, YCTOHYHUBEIE K
HepeBapUBaHUIO U aJICOPOLIMH B TOHKOM KHUILIIEYHUKE YEJIOBEKa, MIOJHOCTHIO WIIM YaCTUYHO
(depMeHTHpYEMBIE B TOJICTOM KHUIICYHHUKE (MTOTUCAXAPUIBI, OJUTOCAXaPU/Ibl, TUTHUH U
aCCOLIMMPOBAHHBIE PACTUTENbHbIC BelecTBa). [IuieBbie BOIOKHA OTHOCATCSA K HEKpaxXMaJlbHbIM
noJjicaxapuaam, KOTOpble IEPEBApUBAIOTCA B TOJICTOM KHIIIEYHUKE B HE3HAUUTEIIbHON CTEIICHH,
OJIHAKO IIPU ITOM OKa3bIBAIOT CYLIECTBEHHOE BIMSIHME Ha IIPOLIECCHI IEpEeBapUBAHMs, YCBOCHMUS,
MHUKPOOHOIIMHO3 ¥ 9BAKYaIHI0 OCTATKOB MUALIH. () (HEKTH (HU3HOIOTUIECKOTO BO3ACHCTBUS
IUILEBBIX BOJOKOH 3aBHCAT OT UX PAaCTBOPUMOCTH B BoJie. PacTBOpuMBbIE MUIIEBbIE BOJIOKHA
(TIeKTHH, aJbTUHATHI, OJIMIEKCTPO3a U JIP.) CIIOCOOHBI OKa3bIBATh ONMOCPEAOBAHHOE BIMSHUE HA
MeTa00IM3M XOJIECTEPHHA U JIUIHJIOB (JIMITONPOTENHB! HU3KOW INIOTHOCTU M TPUIIIMLIEPUIB), HA
[NIMKEMUYECKYIO HAarpy3Ky MUILHU, YPOBEHb [NIFOKO3bl U MHCYJIMHA, IPOSIBIIATH IPEONOTHYECKOE
JeiicTBUe, CBA3BIBATH U BBIBOAMTH TsDKEJbIE MeTailibl. HepacTBopuMble BOJIOKHA (L€/U1H0I1034,
TEMUIIEIUI0JI032, JIUTHUH) BBIIOJIHAIOT (DYHKIIUU SHTEPOCOPOEHTA, yYaCTBYIOT B MEXaHU3ME
peaynpexIeHus Kapueca.

dusmnonornyeckasi mOTPEOHOCTh B MHIIEBBIX BOJIOKHAX JJIsl B3POCIIOTO YelioBeKa coctasisier 20
- 25 r/cyrku nm 10 /1000 xkau, as aereit crapmie 1 roga - 10 - 22 r/cyTkm.

['mukeMuyeckuit MHAEKC MUIIEBON MPOAYKIMK. B 1ensx perynupoBanus notpedieHus
YIJIEBOJIOB U, B YaCTHOCTH, CaXapoB, HEOOXOIMMO YUUTHIBATH TTIMKEMHUECKUI UHIIEKC -
OTHOCHTEJIBHBIN NTOKA3aTellb BIUSHMS YIVIEBOJIOB, COJIECPKAIIMXCA B MUILEBOM IIPOAYKTE, HA
YPOBEHB I'IIIOKO3bI B KPOBH. [ TMKEMUUECKUI MHAEKC TIO3BOISAET IIPOBECTH CPAaBHEHUE
[JIMKEMHYECKOro 3 (deKTa pa3InyHbIX MUILEBbIX IPOJYKTOB, COJAEPKAIMX PAaBHOE KOJIMUYECTBO
YIJIEBOAOB M KJIACCU(PUIMPOBATh UX B 3aBUCHMOCTH OT BBIPAKEHHOCTH MOCTIPAH/IUATIBHOTO
rMKeMuueckoro 3 dekra.

qCM BBIIIIC FJ'II/IKGMI/I‘-I@CKI/II\/'I HUHICKC IMUIIIEBOIO HpOHYKTa, TEM 6I)ICTpCC B KpOBI/I ITOBBIIIACTCA
YPOBEHB TTOKO3bIL. [IpOAYKT C BBICOKUM TTTUKEMUYECKUM UHAEKCOM MOKET BBI3BIBATH PE3KOE
MOBBIIIICHHUE YPOBHS caxapa, MPeJICTaBIIAIONIee COOOM PHUCK JIJIS 3JIOPOBBS Y JIFOJICH C cCaXapHBIM
1abEeTOM.

[TpoayKTHI C HU3KUM INIMKEMHUYECKUM MHIEKCOM (MeHee 55) MeyIeHHee MepeBapuBaroTCs,
BCACBIBAIOTCS U META0OJIU3UPYIOTCA, YTO MPUBOAUT K O0Jiee MEAJIEHHOMY POCTY YPOBHSI
IJIFOKO3BI U MHCYJIMHA B KPOBU. PalinoHbl ¢ HU3KUM TNIMKEMUYECKUM MHJIEKCOM I103BOJIAIOT
KOHTPOJIMPOBATh YPOBEHB IIFOKO3bI B KPOBU M CHUKAIOT PUCK Pa3BUTHUS caxapHOro quadera 2
TUIIA U UILIEMHYECKOH O0e3HH cepria.

CnpaBquHe Ta6J'II/II_[BI IIMKEMUYECKUX MHIEKCOB MUIIEBO OPpOAYKIHHU ITO3BOJIAKOT paCCUUTATh

TIMKEMHAYECKYIO HArpy3Ky, ONITUMU3UPOBATh PALlMOH U HCKIIFOYUTh HAPYIIEHUS CTPYKTYPBI
MIATaHUs.

4.2.2. MUKpOHYTPHUEHTHI



4.2.2.1. ButaMuHEbI

BonopactBoprMblie BUTAMUHBI

Buramun C (hopmbl 1 MeTabOJIUTH aCKOPOMHOBOW KUCIIOTHI). OTHOCHTCS K TPYIITIe
He()EPMEHTHBIX aHTHOKCHJIAHTOB, aKTUBU3UPYET OMOCHHTE3 KOPTUKOHIHBIX TOPMOHOB,
OTBETCTBEHHBIX 32 aJIJalITUBHBIC PEAKIIMH OPraHu3Ma, 00YCIIOBIIMBAsI AHTUCTPECCOPHOE BIUSHHE,
TOPMO3UT MPOIECCHI IEPEKHUCHOTO OKUCIICHUS JIITHU/IOB, C YEM CBSI3aH €T0
MeMOpaHOCTaOUIU3UPYIOMUH dD(DEKT, UMEET KaUUIIPOYKPEIUIIonui 3 (EKT, KOTOPBIHA
peam3yeTcs myTeM Toro, 4To BUTaMuH C CYIIECTBEHHO BIHSET HAa (DOPMUPOBAHUE
KOJIJIAr€HOBBIX BOJIOKOH COCY/IOB, KOYKH, KOCTHOM TKaHU M 3yOOB, CIIOCOOCTBYET YCBOCHHIO
JKelle3a U HOpMaIu3yeT MPOIECChl KPOBETBOPEHHUS, YIaCTBYET B
OKHCITUTEIIbHO-BOCCTAHOBUTEILHBIX PEAKIHAX, (PYHKIIMOHUPOBAHUHA UMMYHHON CHCTEMBI.

duznonoruyeckas HoTpedHOCTh A7 B3pocibIX - 100 Mr/cyTku.

duznonoruyeckas NoTpedHOCTh ajs aerei - ot 30 10 90 Mr/cyTKH.

Buramun Bl (tTnamun). Tuamus B popme odpasyromerocst u3 Hero TuamMuHaudocdaTta BXOAUT B
COCTaB BOKHEHIIINX ()EPMEHTOB YIJIEBOJHOTO U DHEPTETHUECKOTO OOMEHa, 00CCIICUNBAIOIIINX
OpTraHHU3M PHEPrueil U IIaCTUYECKUMH BEIIECTBAMU, a TAK)Ke METa00JIM3M Pa3BETBICHHBIX
AMUHOKUCIIOT, UTPAET OIPEICIIAIONIYI0 POJIh B TIPEBPAIICHHH TIIIOKO3BI B IPyTHE caxapa.
TuamuH MOAYTHpYET Nepenady HEPBHOTO UMITYJIbCA, PErYIHPYET MEPEHOC HATpHs Yepes
HEHPOHAIBHYIO MEMOpaHy, OKa3bIBaeT AHTHOKCHUIAHTHOE JICHCTBHE.

[Tpu neduruTe THAMUHA HApYIIAETCS METAaOOJIM3M YTIIEBOIOB, YTO CIIOCOOCTBYET U30BITOUHOMY
HAKOIUICHHIO B OpTaHU3Me KHpPa, a TAK)Ke BEAET K CephE3HBIM HAPYIICHUSM HEPBHOM,

MUILEBAPUTEIIBHON U CEPAEYHO-COCYNCTON CUCTEM.

[ToTpebHOCTE B THAMHMHE 3aBUCHUT OT MOTPEOJICHUS YIIEBOIOB U SHEPTUH, IOITOMY
peKoMeH1yeMoe NMoTpedIeHre THAMUHA COOTHOCAT C NMOTPEOJICHUEM SHEPTUH.

dusmnonoruyeckast moTpeOHOCTh A B3pocibIX - 1,5 mr/cytku mium 0,6 mr/1000 kxai.
dusmnonorunyeckas moTpedHOCTh A fetreit - ot 0,3 1o 1,5 Mr/cyTku.

Buramun B2 (pubodnasun). PubodaBun B popme KopepMEHTOB yHacTBYET B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX, CIOCOOCTBYET MOBBIIIEHUIO BOCIIPUUMYKUBOCTH

OBCTa 3PUTCIIbHBIM aHAJIN3aTOPOM U TEMHOBOM ajanTaIyi.

Henocratounoe HOTpe6J'ICHI/IC BuTamMuHa B2 COIIPOBOKAACTCA HAPYIICHHUEM COCTOSAHUA KOKHBIX
IMOKPOBOB, CIIM3UCTBIX 060.]'[0‘—161(, HapyHICHUEM CBCTOBOI'O 1 CYMEPECYHOI'0O 3pCHUA.

Ha pu6odaBuHOBBIM cTaTyc BAUsEeT Ppu3ndeckas akTHBHOCTb, IO3TOMY NOTPEOHOCTH B 3TOM
BUTAaMHMHE MOXET OBITh BHIPa)KECHA B pacueTe Ha eAMHUILY SHEPTeTHUECKOM IEHHOCTH PallloHa.

dusnonoruyeckast moTpeOdHOCTh A B3pocibIX - 1,8 mr/cytku mnu 0,75 mr/1000 kxair.

duznonorunyeckas noTpedHOCTs ams aereit - ot 0,4 mo 1,8 mr/cyTku.



Buramun B6 (nmupunokcun). [Tupunokcun B hopme cBoMX KOGepMEHTOB y4acCTBYET B
IPEBPALICHUSIX aMUHOKHUCIIOT, MeTaboIn3Me TpunTohaHa, TUMUI0B U HYKICHHOBBIX KUCIIOT,
y4acTBYET B MOJJIEP>KaHUH UMMYHHOT'O OTBETA, MPOIECcax TOPMOKEHHS U BO3OYKICHUS B
[IEHTPaJIbHOW HEPBHOW CHCTEME, CIOCOOCTBYET HOPMAIbHOMY (POPMHUPOBAHUIO SIPUTPOIIUTOB,
NOJIEP>KaHUIO0 HOPMAIBHOT'O YPOBHS TOMOLIMCTENHA B KPOBH.

HC,I[OCTaTOLIHOG HOTpeGJ'ICHI/Ie BuTamMuHa B6 COITPOBOXKAACTCA CHUXKCHHUEM aIllICTUTA,
HAapyYICHHUEM COCTOSHUA KOKHBIX ITIOKPOBOB, Pa3BUTUCM I'OMOIITUCTCUHCMHU, AHCMHUU.

duznonornyeckas NoTpeOHOCTh ISl B3POCIBIX - 2,0 MI/CYTKH.
duznonornyeckas noTpedHOCTh s aereld - ot 0,4 mo 2,0 Mr/cyTKu.

HI/IaIII/IH. B kaugectpe KOd)epMeHTa Y4aCTBYCT B OKHCJIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIUAX
OHECPICTHICCKOIO MeTa60J’II/ISMa, CHOCO6CTByeT YCBOCHUIO PACTUTCIIBHOTO Oenka.

HC,I[OCTEITOLIHOS HOTpe6J'ICHI/IC HUAalMHA COIIPOBOXKAACTCA HAPYIICHUCM HOPMAJIbHOI'O COCTOSHUS
KOJKHBIX ITOKPOBOB, XCJIYAOUHO-KNIICYHOTO TPpaKTa U HCpBHOﬁ CHCTCMBEI.

[ToTpeOHOCTh B HUALIMHE 3aBUCUT OT MOTPEOJICHNS SHEPTUH.

dusnonornyeckast moTpeOHOCTH IS B3pOCIBIX - 20 MI HHAILl. 9KB./CYTKH WM § MI" HUAI.
9kB./1000 kka1.

duznonoruyeckas NoTpeOHOCTH A AeTel - oT 5 10 20 Mr HUAIl. 9KB./CYTKH.

Burtamun B12. Vrpaet BaxHyt0 posib B METa0OIM3ME U MTPEBpAILEHUSIX aMUHOKUCIOT. Donat u
BUTaMuH B12 ABIsI0TCSA B3aMMOCBA3aHHBIMU BUTAMHUHAMMU, YYaCTBYIOT B KPOBETBOPEHHUHU.

Henocratox Butamuua B12 npuBoauT K pa3BUTHIO YaCTUUHOM UM BTOPUUHOMN
HEI0CTaTOYHOCTH (POJIaTOB, a TAKXKe aHEMHH, JIEHKOIIEHUH, TPOMOOIIUTOIIEHUH.

duznonoruyeckas HoTpeOHOCTH IS B3POCTBIX - 3,0 MKI/CYTKH.
®duznonoruyeckas noTpedHoCcTh ams aereit - ot 0,3 mo 3,0 MKI/CyTKH.

@donatel B KayecTBE KOPEepMEeHTa y4acTBYIOT B MeTab0JIn3Me HYKJICMHOBBIX 1 @aMUHOKHUCIIOT.
Jedpunut QonatoB BeET K HAPYIIEHUIO CUHTE3a HYKJIEMHOBBIX KUCIIOT U OeliKa, CIe/ICTBUEM
Yero SBJISIETCS TOPMOXKEHUE pOCTa U JIeNIEHHsI KJIETOK, 0COOEHHO B OBICTPO MPOTU(EpUPYIOIINX
TKaHSIX (KJI€TKax): KOCTHBIN MO3T, 3MUTENNI KUIIEYHUKA U JIp.

Henocrarounoe morpebiienne gomata BO BpeMsi OEpEeMEHHOCTH SIBJISIETCS] OJTHON M3 IPUIHH
HEJOHOIIIEHHOCTH, TUIIOTPOPUH, BPOKIEHHBIX YPOJCTB M HAPYIICHUH pa3BUTHS pPEOCHKA.
[ToxazaHa BeIpa)K€HHAs CBSI3b MKy YPOBHEM (hojiaTa, TOMOIIMCTEHHA U PUCKOM
BO3HUKHOBEHUS CEPJICYHO-COCYIUCTHIX 3a00neBaHuil. 1 MKT ojaT->KBUBAJICHT MUK = | MKT
¢domaroB mumu = 0,6 MKT (oTUEBON KUCIOTHI, TOCTYIAIOIICH 13 000TaIleHHON TUIIIEBOM
nponykuuu u BAJI k nutie.

dusmnonorunyeckast mOTpeOHOCTh AJist B3pOCHbIX - 400 MKI/CYTKH.

dusmnonoruyeckast moTpedHoCTh s aereit - ot 50 1o 400 MKr/CyTKH.



[TaHTOTEHOBAS KHCIIOTA YYACTBYET B OCIIKOBOM, JKHPOBOM, YIJIEBOJJHOM OOMEHEe, 0OMEHE
XOJIECTepUHA, CHHTE3€ Psijia TOPMOHOB, TeMOTIIO0MHA, CIIOCOOCTBYET BCACKIBAHUIO aMHUHOKHCIIOT
Y caxapoB B KUIIICUHUKE, MOJCPKUBACT (PYHKITUIO KOPHI HAJAIOUYCYHUKOB.

Henocratok maHTOTEHOBON KUCIOTHI MOXKET BECTH K IMTOPAKECHHUIO KOXKH M CIU3UCTHIX 000JIOYEK.
®dusnonaoruyeckas moTpeOHOCTD IS B3POCIHBIX - 5 MI/CYTKH.

®dusnonoruyeckast moTpedHOCTh s Aeter - oT 1,0 1o 5,0 mr/cyTkmu.

buotun Y4aCTBYCT B CUHTE3C )KHUPOB, I'NNIMKOI'CHA, METa00IM3ME aMUHOKHCIIOT.

HenocraTtounoe HOTpe6J'IeHI/IC 9TOr'0 BUTaMHUHA MOXXCET BECTHU K HAPYIICHHUIO HOPMAJIbBHOT'O
COCTOSAHUA KOKHBIX ITIOKPOBOB.

dwusmnonornyeckast mOTpeOHOCTH ISt B3POCIBIX - 50 MKI/CYTKH.

dwusnonornyeckast moTpedHOCTh st 1eTeit - ot 10 10 50 MKT/CyTKH.
JXupopacTBoprMbIE BATAMHHBI

ButamuH A urpaet BaXHYIO poJib B IIPOLIECCaX pOCTa U PENPOIYKINH, TUdDHepeHIIMPOBKU
AMUTENNAIBHON U KOCTHOM TKaHM, MOAJAEPKAaHUS MMMYHUTETA U 3pEHUS.

Jeduuut BUTaMuHa A BeZIeT K HapyLIEHHUIO TEMHOBOM afanTaiuu ("KypuHas cienota’ uiu
remMepasonus), OpOroBeHUIO KOKHBIX TOKPOBOB, CHUYKAET YCTOMYMBOCTD K UH(EKIUAM.

®duznonornyeckas HOTpeOHOCTh s My 4UH - 900 MKT peT. 3KB./CyTKH, JUIs skeHIIH 800 MK
peT. 3KB./CYTKH.

duznonoruyeckas noTpedHocTs ams aereit - ot 400 1o 1 000 MKT peT. 9KB./CYTKH.

beta-kapoTuH siBiisieTCsl IPOBUTAMHHOM A U 00J1a1a€T aHTUOKCUJAHTHBIMU CBOMCTBaMM; 6 MKT
Oera-kapoTuHa WK 12 MKT 6eTa-KapoTHHA U3 MUK SKBUBAJIEHTHBI | MKT BUTaMuHa A (per.
9KB.).

duznogorudeckas HOTpCGHOCTL AJId B3pOCIIBIX - 5 MT/CYTKI/I.

Burtamun E ( ©

, & TAKXKE

) SIBJISIETCSL aHTHOKCHIAHTOM, YHHUBEPCAIbHBIM CTAOUIN3aTOPOM KJIIETOUYHBIX MEMOpaH,
HeoOXoauM /T (PYHKITMOHUPOBAHUS TTOJOBBIX KEJIe3, CEPACTYHON MBIIIIITHI.

[Ipu nedunure
HaOJII0AaI0TCS TEMOJIN3 3PUTPOLIUTOB, HEBpOJIOTHUecKue HapylieHus. [lotpeOHOCTS B
ButamuHe E Bo3pacraer ¢ yBenmnuenueM notpedienus [THXKK u crenensro nx



HeHAaCHIIIeHHOCTH, cocTaBisdst 0,4 - 0,6 MI TOK. 3KB.
Ha kax el 1 r [THXKK.

®dusnonoruyeckasi ToOTpeOHOCTh JIJIs B3POCHBIX - 15 MTI' TOK. 9KB./CYTKH.

®dusnonaoruyeckasi moTpeOHOCTD IS ACTEH - OT 3 0 15 MT TOK. 9KB./CYTKH.

Butamun D. OcHoBHBIe pyHKITMU BUTaMuHa D (3prokanbuudepos, XoneKanbIudepolr,
25-ruapokcuBuTaMuH D3 1 Ap.) CBsI3aHBI C TIOICPKAHUEM rOMeocTa3a Kaibius u hocdopa,
OCYIIECTBJIEHUEM ITPOIIECCOB MUHEPATN3AIIMN KOCTHOW TKaHH.

Henocrarok Butamuua D mpuBOAUT K HApYIICHUIO OOMeHa KajabIus U ochopa B KOCTIX,
YCHJICHUIO JCMUHECPATH3AIMH KOCTHOM TKaHH, YTO MPUBOANT K YBEIIMUCHUIO PHCKA PA3BUTHS
octeornopo3a. CHIKEHHbIE KOHIIEHTPAIMH B ChIBOpOTKEe KpoBu 25(OH)D accomuupoBaHsi ¢
IIEJTBIM PSIJIOM BHECKEIIETHBIX 3a00JIeBaHUH (HEKOTOPBIC BUIIBI paKa, apTepHaIbHas THIIEPTE3Hs,
BO3PAaCTHOE CHIDKEHUE TI03HABATENbHOM CIOCOOHOCTH, HapylIeHus! GyHKIINI UIMMYHHON 1

penpoyKTUBHOM cucTeM u ap.) [35 - 38].

duznonornyeckas NoTpeOHOCTh s B3pOCIbIX - 15 Mkr/cytku (600 ME), mist i crapiie 65
net - 20 mxr/cytku (800 ME).

duznonoruyeckas NoTpedHOCTh Ams aerei - ot 10 1o 15 Mkr/cyTKu.

Buramun K (punnoxuHon u menaxuHoHbl). Metabonuyeckas posnb Butamua K o0ycinoBiena
€ro y4acTHEeM B MOJAH(HUKAIIIH psijia OCITKOB CBEPTHIBAIOIICH CHCTEMBI KPOBU M KOCTHOM TKaHH.

Henocratok ButamMuHa K MpuBOIUT K YBEIMYEHHUIO BPEMEHU CBEPTHIBAaHUS KPOBH,
HNOHMKEHHOMY COJIEp’KaHUI0 MPOTPOMOMHA B KPOBH. AJieKBaTHOE 1oTpediaeHne BuTaMuHa K2
(MEHaxXMHOHOB) ACCOIIMMPOBAHO CO CHUKEHHBIM PUCKOM CEPAEYHO-COCYTUCTBIX 3a00IeBaHU.

®uznonoruyeckas HOTpeOHOCTH IS B3pOCIbIX - 120 MKI/CYTKH.

®dusnonoruyeckast moTpeOHOCTh 115 AeTe - oT 30 10 120 MKr/cyTKH.

4.2.2.2. MuHepaibHbI€ BEIlIeCTBA

Makpo3J1IeMEHTHI

Kanbuuit. HeoOxoumblii 371eMEHT MUHEPaIbHOTO MaTPUKCa KOCTH, UTPAET BEYIIYIO POJIb B
HEPBHOW MPOBOAMMOCTH U MPOLIECCE CBEPTHIBAHUS KPOBU, YYaCTBYET B MBIILIEYHOM
COKpAILLECHUH.

JedunuT kanbuus NPUBOIUT K JeMHHEPAIU3AIMK TO3BOHOYHUKA, KOCTEH Ta3a U HIKHUX
KOHEUYHOCTEH, MMOBBIIIIAET PUCK Pa3BUTHS OCTEOMOPO3a.

®dusnonornyeckast moTpeOHOCTh 115 B3pocibix - 1000 mr/cyTku, njst auiy crapiie 65 ger - 1200
MT/CYTKH.

dusmnonoruyeckas morpedHocTh s aereit - ot 400 1o 1200 mr/cyTku.



®dochop. B popme docharoB nmpuHuMaeT yuactue BO MHOTHX (PH3HOJIOTMYECKUX MpOIeccax,
BKJTI0Yast YHEPreTHUECKU 0OMeH (B BHJIE BBICOKOYHepreTnueckoro AT®), perymsauuun
KHCJIOTHO-ILIEJIOYHOr0 OajaHca, BXOAUT B cOCTaB (POCHOIUNNI0B, HYKICOTHIOB U HYKJICMHOBBIX
KHCJIOT, YYaCTBYET B KJICTOYHOH peryssiuu myreM GpochopuinpoBaHus GepMeHTOB,
HE00XO0UM JIJIs1 MUHEpaIu3aluu KocTel 1 3y00B.

Jeduuut npuBOIUT K aHOPEKCHH, aHEMUH, paxuTy. ONTUMAIIBHOE JJIs1 BCACHIBAHHSI U YCBOCHHUS
KaJIBI[Msl COOTHOIICHHE COJIep KaHus Kalblus K ocdopy B parmone cocrasiser 1:1.

dusnonornyeckast mOTpeOHOCTh AJst B3pOCbIX - 700 Mr/cyTKH.
YTouHneHHas GU3MOIOTHYECKAsI TOTPEOHOCTH s aereit - ot 300 g0 900 mr/cyTkwu.

Marnwii. SIBisiercst KoakTopoM MHOTHX (DepMEHTOB yriieBo1HO-(pochopHOTO 1
SHEPreTU4ecKoro 0OMEHOB, Y4aCTBYET B CHHTE3€ O€IKOB, HYKJIEMHOBBIX KHCIIOT, 00J1a/1aeT
CTaOUITM3UPYIOLIUM JIEUCTBUEM 11 MEMOpaH, HEOOXOUM ISl MO AEpKaHUsI TOMEOCTa3a
KaJblus, Kanus u Hatpus [39, 40].

HenocTatok MarHusi MpuBOIUT K THIIOMAarHUEMUH, TIOBBIICHUIO PHCKA Pa3BUTHS THIICPTOHHH,
Oone3Hel cepaua.

YTouHeHHas Gu3HOIOrHYecKas moTpeOHOCTh IS B3POCIBIX - 420 MI/CyTKH.
®dusnonoruyeckast moTpeOHOCTh s AeTer - oT 55 10 400 mMr/cyTKu.

Kanuii. SIBnsiercs rnmaBHbIM BHYTPUKIETOYHBIM AJIEKTPOIUTOM, UTPAIOIIMM BaXKHYIO POJIb B
noep>KaHUU MEMOPaHHOTO TOTEHIIMaNa, TPUHUMAET Y4acTHE B PETYJISIIIUN BOJHOTO,
KHCJIOTHOTO U JIEKTPOJMTHOTO 0ajaHca, y4aCTBYET B IIPOIIECCax MPOBEICHUSI HEPBHBIX
UMITYJIBCOB, pEryisiiuu qaBienus. [Tumna, Goratast kanueM, BbI3bIBAET MOBBIIIEHHOE BbIICICHHE
HATpHs U3 OpraHu3Ma M, Ha000pPOT, MOBBIIIEHHOE MOTPEOJICHUE HATPHUS PUBOIUT K TTOTEPE
OPraHU3MOM KaJIusl.

[Totpebnenue xamust 3500 mr (90 MMoOITb) B ICHb OKa3bIBaET OJIATOMPHUATHOE BIHMSHHIE Ha
apTepuaibHOE JaBiieHue y B3pocibix. [lorpednenne kanus menee 3500 mr (90 MMoItb) B I€HD
CBSI3aHO C MOBBIIIEHHBIM PUCKOM Pa3BUTHUS MHCYIIBTA U IPYTUX CEPJIEYHO-COCYAUCTBIX
3aboneBanuii [41, 42].

YTouHnenHas ¢puznonoruyeckas HoTpeOdHOCTh A7 B3pocibIX - 3500 Mr/cyTKu.
®dusnonoruyeckast moTpedHOCTh s Aeteit - oT 1000 g0 3200 mr/cyTku.

Hatpuii. SIBiisieTcs rimaBHBIM BHEKJIETOUHBIM JIEKTPOJINTOM, KOTOPBIM y4acCTBYET B
o0ecrieyeHUH He0OX0IMMON Oy(PepHOCTH KPOBH, PETYIISIIIMUA KPOBSIHOTO JTaBJIEHUS, BOJAHOTO
oOMeHa, HaOyxXaHus KOJJIOUJIOB TKaHEH U 3a/iep’KKe BOJblI B OPraHU3Me, aKTUBAIIH
MUIEBAPUTENBHBIX (EPMEHTOB, B IEPEHOCE TIIOKO3bI KPOBH, T€HEPALIUH U TIepeiade
AIIEKTPUYECKUX HEPBHBIX CUTHAJIOB, MBILIEUHOM COKPAIICHUU.

®dusnonoruyeckast moTpeOHOCTD 1S B3poCibIX - 1300 Mr/cyTkH.

®dusnonoruyeckast moTpedHocTh s Aetert - oT 200 1o 1300 Mr/cyTkwu.



Bricokuii ypoBeHb MOTpeOICHHS HATPUS CBSI3aH C PUCKOM Pa3BUTHS apTepPHATIbLHON
runepreH3uu. Ilpu HeqocTaTKe Kaausl, MarHus U KajabLus U30bITOK HATpUs yCyryossieT
HEraTMBHOE BJIIMSHUE HA OPraHu3M, T.K. 3TH YETHIPE MUHEPAIBHBIX 3JIEMEHTA OCYIECTBISIOT
Ba)XHOE B3aMMO/IEHCTBHE B KOHTPOJIE CEPJIEYHOr0 BEIOPOCA U COCYAUCTOIO COIIPOTUBIICHUS.

KonngecTBo HaTpus, MOCTYNAIOLIETO € MHILEH, B CyTOUHOM PAaLlMOHE B3POCIbIX U I€TEH He
JIOJKHO IIpEBbILIATh 2 T B CyTKH [ 14].

Xnopuasl. Xop HEOOXOIUM Uit 00pa30BaHUS U CEKPELIUH COJITHOW KHUCIIOTHI.
dusnonorunyeckast moTpeOHOCTh A B3pOCibIX - 2300 Mr/cyTKu.

dusnonorunyeckas morpedHocts s aereit - ot 300 mo 2300 mr/cyTkH.

MI/IKpOSJ'IeMeHTbI

Kenezo. SIBnsgercsa He3aMEHUMOM YacThIO IEMOTJI00MHA M MUOTJIOOMHA, BXOJUT B COCTAB
LUTOXPOMOB, KaTajaa3bl U IEPOKCH/Ia3bl. YYAaCTBYET B TPAHCIIOPTE 3JIEKTPOHOB, KUCIOPOAA,
066CH€‘-II/IBaeT MPOTCKAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbBHBIX peaKIlI/If/'I 1 aKTHUBAIIUHO
MEPEKUCHOTO OKHUCIIEHHUS. JKeIe30 B 3aBUCUMOCTH OT BaJICHTHOCTH OKa3bIBAaET KaK
AHTUOKCUAAHTHOC, TaK U ITPOOKCUAAHTHOC HeﬁCTBHC.

HenocraTtounoe notpediieHne BeAET K TMIOXPOMHOM aHEMUH, MUOTJIOONHIEPUIIUTHON aTOHUU
CKEJIETHBIX MBIIII], TOBBIIIEHHONW YTOMJISIEMOCTH, MUOKAPAUONATUH, aTPOUIECKOMY TaCTPUTY.

dusnonorunyeckast mOTpeOHOCTh AJIs B3pOCbIX - 10 Mr/cyTku (s My>xunH) U 18 Mr/cyTku (s
JKEHIITUH).

®dusnonoruyeckast moTpeOHOCTH IS AeTeH (B 3aBUCHMOCTH OT 1oJjia pedeHka) - ot 4 10 18
MT/CYTKH.

[{uuk. UrpaeT BakHYIO pOJIb B OOMEHHBIX MPOIIECCaX, BXOJUT B COCTaB MHOTUX (DEpMEHTOB,
y4acTBYET B IIPOlIeccax CUHTE3a U pacnaja yriieBoA0B, OEJIKOB, )KUPOB, HYKJIEMHOBBIX KHCIIOT U
B PETYJISILIUU SKCIIPECCUU T€HOB, BIMSIET HA AKTUBHOCTh TOPMOHOB 1 BUTAMUHOB.

Henocrarounoe norpebiieHue NPUBOAUT K aHEMUHU, BTOPUYHOMY UMMYHOJICUIIUTY, IUPPO3Y
ME€YEHHU, IOJIOBOU AUCPYHKIMH, HAIUYUIO TOPOKOB pa3BUTHS IJ10a. BrisiBieHa ciocoOOHOCTD
BBICOKHMX /103 IMHKA HAPYIIAaTh YCBOCHHUE MEJIU U TEM CIIOCOOCTBOBATH PA3BUTHIO aHEMHH.

dusmnonoruyeckast mOTpeOHOCTh IS B3POCIBIX - 12 MI/CYTKH.

dusmnonoruyeckas moTpeOHOCTh A AeTe - oT 3 10 12 Mr/cyTkH.

Hona. YuactByeT B pyHKIIMOHUPOBAHUH LITUTOBUIHOM *kKele3bl, o0ecreurnBast 00pa3oBaHue
TOPMOHOB (TUPOKCHHA U TPUHOATHPOHUHA), KOTOPbIE HEOOXOAUMBI JJIsi pOCTa U

¢ GepeHIIMPOBKH KIETOK BCEX TKAHEH OpraHrn3Ma 4eloBeKa, MUTOXOHIPHAIbHOTO JbIXaHHS,

peryysluuy TpPaHCMEMOPAHHOTO TPAHCIIOPTa HATPUS U TOPMOHOB.

HenocraTtouHoe noctymieHue NpuBOAUT K SHIEMHUUECKOMY 300y C TUIIOTUPEO30M U
3aMeJICHUIO OOMEHa BEIECTB, apTePUATbHOIN TMIIOTEH3MH, OTCTABAHUIO B POCTE U YMCTBEHHOM



pa3BUTHU y JETEN.
dusnonornyeckast mOTpeOHOCTH AJIst B3POCIHBIX - 150 MKI/CyTKH.
dusnonoruyeckast moTpedHoCTh s aereit - ot 70 mo 150 Mkr/cyTku.

Menb. Bxoaut B coctaB (hepMeHTOB, 001aJaI0INX OKUCIUTEIEHO-BOCCTAHOBUTEIBHOM
AKTHBHOCTBIO M yJAaCTBYIOLIMX B META00JIM3ME XKeJe3a, CTUMYJIUPYET YCBOCHHE OCIIKOB U
YIJIEBOAOB. YUacTBYeT B Ipolieccax obecreueHns TKaHei opraHu3Ma 4ejJoBeKa KHUCIOPOAOM.
SIBnsieTcss aHTHOKCHIAHTOM HETIPSIMOTO JICHCTBHSL.

Knunuueckue nposiBiieHUs: HEAOCTATOYHOTO MOTPEOSICHUS IPOSBISIOTCS B HAPYILICHUU
(bOopMUPOBAHUS CEPICIHO-COCYAUCTON CHCTEMBI B CKeJleTa, Pa3BUTUU JUCILIA3UN
COETMHUTEIIBHON TKaHHU.

duznonoruyeckas NoTpedHOCTh A7 B3pOCbIX - 1,0 Mr/cyTKu.
duznonoruyeckas noTpedHocTs ams aerei - ot 0,5 mo 1,0 mr/cyTku.

Mapranen. Y4yactByeT B 00pa3oBaHHH KOCTHOM U COETUHUTENbHOM TKaHEeH, BXOJIUT B COCTaB
(dbepMEeHTOB, YJaCTBYIOIIUX B META00JIM3ME aMUHOKHUCIIOT, YTIIEBOOB, KATEXOJAMHUHOB,
HEOOXOUM JIJISl CHHTE3a XOJIECTEpHUHA U HYKJICOTUIOB. SIBIIsIeTCS aHTHOKCHIAaHTOM HETIPSIMOTO
JIEUCTBHS.

Henocrarounoe norpebieHne conpoBoKIAETCA 3aMEAJICHUEM POCTA, HAPYILICHUSIMU B
PENPOAYKTUBHOM CHCTEME, MIOBBIIIEHHON XPYIIKOCTBIO KOCTHON TKaHU, HAPYLIEHUSIMHU
YIJIEBOAHOTO U JIUIIUJHOIO OOMEHa.

®duznonornyeckas HOTPeOHOCTH 7Sl B3POCIBIX - 2 MI/CYTKH.

duznonornyeckas NoTpeOHOCTH s ieTeid B Bo3pacrte ot 7 1o 11 mecsmes - 0,02 - 0,5
mr/cytkd, 1 - 2 roga - 0,5 mr/cytkuy, 3 - 6 net - 1,0 mr/cytku, 7 - 10 net - 1,5 mr/cyTku, 11 - 14
net - 2,0 mr/cytku, 15 - 17 net - 3,0 Mr/cyTku (BBOIUTCS BIIEPBHIE).

MonubaeH. fBnsgercs KopakTOpoM MHOTHX (PEPMEHTOB, 00ECIIEUNBAIOIINX META00IN3M
CEpOCOJEPIKALINX AMUHOKHCIIOT, TYPUHOB ¥ IUPUMHUIUHOB.

duznogoruyeckas HOTpeGHOCTL AJId B3pOCIIBIX - 70 MKF/CyTKI/I.

dusmnonorunyeckast moTpeOHOCTh A 1eTei B Bo3pacte 7 - 11 mecsues - 10 Mxr/cytku, 1 - 2 roxa
- 15 mxr/cytkwu, 3 - 6 net - 20,0 Mxr/cytku, 7 - 10 net - 30 mxr/cytku, 11 - 14 nert - 45
MKI/CYTKH, 15 - 17 et - 65 MKr/cyTku (BBOAUTCS BIIEPBBIE).

CeneH. BrInonHseT KaTATUTUYECKYIO, CTPYKTYPHYIO U PETYISATOPHYIO (QYHKITHH,
B3aMMOJICHCTBYET C BUTAMHHAMH, ()ePMEHTAMHU U OMOJIOTHYECKUMU MeMOpaHaMH, YIacTBYET B
OKHUCJIUTEIFHO-BOCCTAHOBUTENBHBIX MpoIieccax, 0OMeHe OENKOB, )KUPOB U YTIEBOIOB.
DCCEeHIMATBHBINA AJIEMEHT AHTHOKCUIAHTHOW CHCTEMBI 3aIlIMTHI OpPraHU3Ma 4eoBeKa, 00JagaeT
UMMYHOMOIYJIUPYIOIINUM JCHCTBHEM U Jp. BIsSBICHA KOPPEIAIUSI MEXKTY MUIICBOM
NOTPeOHOCTHIO B cesieHe U BuTamuHe E, mpuyem npu He10CTaTOYHOM MOCTYIIIIEHUH ToKodeposa
B OPTaHM3M CEJIEH MOXET MPEJOTBPATHTh Pa3BUTHE CUMITOMOB aedunura Butamuna E.
Hedunmt npuBoauT K 6one3nun Kammua-beka (octeoapTpo3 ¢ MHOXKECTBEHHOM nedopManineit
CyCTaBOB, IO3BOHOYHHKA M KOHEYHOCTEH ), Oone3nu Kerrana (3H1eMudeckas MUOKapIHOTaTus),



HACJICICTBEHHON TPOMOACTEHUH.

dusnonornyeckast mOTpeOHOCTD AJISt B3POCIHBIX - 55 MKI/CYTKH JUIs *KEeHIUH, 70 MKI/CyTKH JUIs
MYKUYHH.

®dusnonornyeckas moTpeOHOCTh s Aeter - oT 10 1o 50 MKr/CyTKH.

Xpom. HopManu3yeT mpOHHUIIAeMOCTh KJIETOYHBIX MEMOpPaH JIJIsl TJIFOKO3bI, MPOIIECCHI
UCIIOJIb30BAHUS €€ KJIIETKaMU U JICTIOHUPOBAHUS, YBEIMUYUBACT UyBCTBUTEIIBHOCTD PELIEIITOPOB
TKaHEH K MHCYJIUHY, yMEHbIIIas MOTPEOHOCTh OPTaHU3Ma B HHCYJIMHE.

Jeduuut npuBOIUT K CHUKEHHUIO TOJICPAHTHOCTH K TIFOKO3€, a TAKXKE MTOBBIIIICHUIO
TPUTIUIICPUIOB U XOJecTeprHa. BiusiHue Xpoma Ha JIMIUTHBIA 00MEH OIOCPEyeTCs €ro
PEryIUpYOIIUM BIUSHUEM Ha (YHKIIMOHHUPOBAHHE UHCYIHHA.

YTouHeHHas Qu3nonoruyeckas HoTpeOHOCTb [ B3pOCIBIX - 40 MKI/CyTKH.

duznonoruyeckas noTpedHoOCTh ams aereit ot 11 10 35 MKr/cyTKH.

KobGanbsT. BxoauT B coctaB ButamuHa B12. Aktuupyet hepMeHTbI 0OMEHA JKUPHBIX KUCIIOT U
MeTabom3mMa POITUEBON KUCIIOTHI.

AJIeKBaTHBIN ypOBEHb MOTPEOICHNUS 151 B3POCIbIX 10 MKI/CyTKH.

®top. Mnunuupyer MuHepanuzamuio kocreid. Hegocrarounoe norpedienre mpuBOIUT K
KapHuecy, MpexaeBpeMEHHOMY CTHPAHUIO SMaJH 3yOO0B.

AJIEKBaTHBIN ypOBEHb OTPEOICHUS IS B3POCIBIX - 4 MI/CYTKH.
AJIeKBaTHBIN ypoBeHb OTPEOIEeHUs s AeTel cTapiie 7 mecsies - oT 0,4 1o 3,2 Mr/cyTKu.

Kpemuuii. Bxogur B kauecTBe CTpYKTYpHOIO KOMIIOHEHTA B COCTAB INIFOKO30aMUHOIVIMKAHOB U
CTUMYJIUPYET CUHTE3 KOJUIAreHa.

AJIeKBaTHBIN ypoBeHb NOTpeOIeHUs s B3pocibixX 30 MI/CyTKH.
Bananuii. Onna u3 npeamnonaraeMbix (yHKIUN BaHAAUS - 3TO aKTUBU3ALMS JESTEIIbHOCTH
¢arouurtoB. Banaauii npensTCTByeT HAKOIJICHUIO X0JECTEPUHA, PA3BUTHIO aTEPOCKIIEPO3a,

YYacTBYET B PETYJIAIMH YPOBHS caxapa B KPOBH, OOMEHE KaJbITHs.

AJIeKBaTHBIN ypOBEeHb NOTPEOIEHUS AJIs B3POCIbIX 15 MKI/CYTKH.

4.2.3. MuHOpHBIE OMOJOTHYECKH aKTUBHBIE BEIIECTBA MTUIIIH

MuouHO3UT (MHO3UT)

VYyacTByeT B 0OMEHE YIJIeBOJIOB U TyPHHOB, CUHTE3¢ (POCHOTUIHIOB.

AJeKBaTHBIN ypoBeHb OTpeOiIeHus A B3pocibix - 500 mr/cyTku; st aereit 0 - 12 mecsiues -



30 - 40 mr/cytku; 1 - 3 et - 50 - 60 mr/cytku; 4 - 6 net - 80 - 100 mr/cytku; 7 - 18 net - 200 -
500 mr/cyTKH.

L-Kapautun

Hrpaet BaxHYIO pOJIb B DHEPIrETUYCCKOM H JIMITHIHOM OOMEHE, OCYILECTBIISIS IEPEHOC
JUTMHHOLIETIOYEYHBIX YKUPHBIX KUCIOT Yepe3 BHYTPEHHIOI MEMOpaHy MUTOXOHAPUN TS
MOCJICTYIOIIETO UX OKUCIICHHS.

AJleKBaTHBIN YpOBEHB OTpeOICHUS A1 B3pocibiX - 300 mr/cyTku; aus netreit 0 - 12 mecsies -

10 - 15 mr/cyTku; 1 - 3 net - 30 - 50 mr/cyTtku; 4 - 6 et - 60 - 90 mr/cytku; 7 - 18 met - 100 -
300 Mr/cyTkH.

Kosnzum Q10 (yOuxuHoH)
Y4acTByeT B 3HEpreTH4eckoM oOMeHe, criocoocTByst cuntesy AT®. Obnanaer
AQHTHUOKCH/IAaHTHOM aKTUBHOCTBIO.
AJIeKBaTHBIN ypOBEHb MOTPEOICHHUS ISl B3POCIHBIX - 30 MI/CyTKH.
JIunoesas kuciora
Bxoaut B cocTaB MUTOXOHIPUAIBHBIX MYJIbTU(EPMEHTHBIX KOMILJIEKCOB, Y4aCTBYET B OOMEHE
[JIFOKO3bI 1 MOZYJINPYET aKTUBHOCTh CUTHAJIBHBIX MOJIEKYIL.
AJleKBaTHBIN ypoBeHb NOTPeOICHUs A B3POCIBIX - 30 MI/CYyTKH.
MeTniMeTnoHUHCYIb(POHUN
[TpuHuMmaeT yyactue B 0OOMEHE BEIECTB B KAYECTBE JOHOPA METHIILHBIX TPYIII B PEAKLUAX
OHOJOTrNYECKOr0 METHIINPOBAHHS.
AJIeKBaTHBIN ypoBeHb NOTpeOIeHus AJsl B3pocibIX - 200 MI/cyTKu.

OportoBas kuciaota

O0ecrieunBaeT CUHTES HYKJICOTUA0B U HYKJICMHOBBIX KHUCJIOT.

AJleKBaTHBIN YpOBEHBb OTPEOICHUS A1 B3pOCIbIX - 300 MI/CyTKH.

[TapaamMmuHOOEH30MHAsT KUCIOTa



VYyacTByeT B MeTabom3Me OEIIKOB U KPOBETBOPEHHH.
AJIeKBaTHBIN ypoBeHb MOTpeOIeHus A B3pocibIX - 100 Mr/cyTku.

XonuH
Bxoaut B coctaB jenuTHHA, UTPACT POIb B 0OMeHe (PochOoNUIII0B B TICUCHH, SIBISICTCS
HMCTOYHHKOM CBOOOIHBIX METHUJILHBIX IPYIII, ACHCTBYET KaK JUMIOTPOITHBIN (haKkTop.
AJIEKBaTHBIN ypoBeHb OTpedIeHus s B3pocibix - 500 mr/cyTku; mia gereii 0 - 12 mecsnes -

50 - 70 mr/cytku; 1 - 3 met - 70 - 90 mr/cytkwu; 4 - 6 et - 100 - 200 mr/cytku; 7 - 18 et - 200 -
500 mr/cyTkwu.

Wunon-3-kapouHon

WNunyuupyeTr akTUBHOCTb ()epMEHTOB MeTa00IM3Ma KCEHOOMOTUKOB (MOHOOKCUTCHA3HOM
CUCTEMBI).

AJICeKBaTHBIN YpOBEHb MOTPEOICHUST MH IO -3-KapOUHOIa ISt B3POCIBIX - SO MI/CyTKH.

I'moko3amuH cynbgat

BXO)II/IT B COCTaB MOJIMCAXapua0B, ABJIAIONIUXCA CTPYKTYPHBIMHU 3JICMCHTAMU OPTraHOB U TKaHel
(HOFTCP'I, CBA30K, KOXH, KOCTeﬁ, CYXO)KHHHﬁ, CYCTAaBHBIX HOBerHOCTeﬁ, KJIaITaHOB C€pala U

zp.).

AJIeKBaTHBIN ypoBeHb NOTpedeHus s B3pociibix 700 Mr/CyTKH.

Kapnosun
Bxonut B coctaB Msica 1 peIObl, 00J1a1a€T aHTHOKCHIAHTHOM aKTUBHOCTBIO.
AJIeKBaTHBIN ypoBeHb NOTPEOIEHUSI KapHO3HHA 11 B3pOCbIX - 200 Mr/cyTKH (BBOJUTCS
BIIEpBhIC) [43 - 46].

deHonpHBIE COETUHEHUS

[Tupoko mpeacTaBaeHbl B MUIIEBON MPOIYKIIMUA PACTUTEIBHOTO MpoucxoxaeHus. Obmanaor
AHTHMOKCHJIAHTHBIM JICHCTBUEM, YYaCTBYIOT B PETrYJISLUH 3aIIUTHO-aJalTAlMIOHHOTO MIOTEHIMAJIA
opranusMa. K uncimy ocHOBHBIX (DEHOJBHBIX COCTUHEHUI OTHOCSATCS MPEICTABUTEIN



(eHONMBbHBIX (TUAPOKCUOCH30MHBIX U THIPOKCUKOPHYHBIX ) KUCIOT, (pr1aBOHOU OB ((pI1aBOHOJIOB,
(dbaBaHOHOB, (1aBaH-3-0J10B, (PJIABOHOB, aHTOITHAHUHOB, N30()JIABOHOM/IOB), TIOJUMEPHBIX
(eHONBHBIX COeAMHEHHH (KOHIEHCUPOBAHHBIX U THIPOJIN3YEMbIX TAHUHOB) U CTUIHOEHOB.

JUJ1st B3pOCIIBIX aIeKBaTHBIE YPOBHU MOTPEOICHUS (PEHONBHBIX COSTMHEHUN COCTABIISIOT: JIJIs
TUAPOKCUOCH30MHBIX KUCIIOT - 50 MI/CYTKH, THAPOKCUKOPUYHBIX KHCIOT - 200 Mr/cyTKH,
¢aBoHOOB - 30 Mr/cyTkH, PiaBaHOHOB - 30 Mr/cyTKH, (QraBaH-3-0510B - 200 MI/CyTKH,
(baBoHOB - 10 Mr/cyTku, aHTOITMAHUHOB - 50 MI/CyTKH, N30()JIaBOHOUIOB - 2 MI/CYTKH,
KOH/ICHCHPOBAHHBIX TaHUHOB - 200 MI/CYTKH, THAPOIN3YyEMBIX TAHUHOB - 200 MI/CyTKH,
CTUJILOCHOB - 2 MT/CyTKH [46 - 51] (BBOIATCS BIIEPBBIC).

Hns nereii 7 - 18 et agexkBaTHbIC YPOBHH MOTPEOIeHUs (IIaBOHOUIOB COCTABIISIIOT OT 150 1m0
250 mr/cytku, B ToM uuncie (raBaH-3-0510B (kaTexuHOB) - oT 50 10 100 mMr/cyTku.

4.3. Bona

[TocTOSIHCTBO BHYTPEHHEN Cpe/ibl OpraHu3Ma, B TOM YHUCJIE U OIPEACIEHHOE COIepKAHUE BObI,
SBIISIETCS. OJTHUM U3 TJIABHBIX YCJIOBHIM HOPMAaIbHOM KU3HEEATEIIbHOCTH YEJIOBEKA.
[ToTpebHOCTh B )KUJIKOCTH (BOZE), B IIEPBYIO OUEPE/lb, CBA3AHA C SIHEPIE€TUYECKUM OOMEHOM, a
TaK)Ke C MHTEHCUBHOCTBIO TIOTEPH KUAKOCTA OPraHU3MOM, KOTOpasi 3aBUCUT OT YCIIOBHA
OKpYXarolllel cpeJibl (TeMneparypa, OTHOCUTEIbHAS BIaKHOCTh U CKOPOCTh JIBHJKEHUS BO3/yXa,
atMochepHoe naBnenue) [52 - 53] u ypoBHS HU3HUECKON aKTUBHOCTH,  C OCMOJISIPHOCTHIO
TTUIIH.

B HOpManbHBIX yCIOBHSIX MOTPEOHOCTH B3pOCIIOro YesloBeKa B Boje coctaniser 1,0 - 1,5
MJI/KKaJl. B ycloBusSIX BHyTPUKOHTUHEHTAIBHOTO KJIMMaTa yMEPEHHBIX IUPOT IIPH YMEPEHHOM
¢buznyeckoil Harpy3ke MoTpedIeHne BOIbI MOXKET ObITh PEKOMEHI0BAHO B pazMepe | Mil/KKail.

Hauboupiiee Kom4ecTBO BOBI MOCTYIIAET B OPTaHU3M B BHJIE MUTHEBOM BOJIBI U )KUKOCTEH B
cocTaBe OJIt0]1 M TOTOBBIX HAITUTKOB (4ail, koe, KOMIOTBI U MOPCHI, cyIibl) (~ 60%) U ¢ TBepaOit
numiei (~ 40%).

Pexomenryemble ypoBHU OTpeOIeHUs BO/IBI (HAIIMTKOB) /7S TIOJ/IEp KaHMsl BOJHOTO OasiaHca
OpraHu3Ma IpU ONTUMAJbHBIX ITApaMETpax MUKpOKIUMaTa [53] A B3pOCIbIX MYKUYHMH U
KEHIIMH TIPUBEICHBI B Ta0J. 7 U 17151 ieTeit B TaOI. 8.

JlononHUTENbHBIM MEXAHU3MOM (PU3HOIOTHUECKOHN PEryssIii BOJHO-COJIEBOr0 0OMeHa
ABJIIETCS YYBCTBO JKaX/1bl, BO3SHUKAIOILEE BCJICACTBUE MOBBIIIEHNSI KOHIEHTPALM HOHOB
HaTpus B KpoBU. OHO CBSI3aHO MPEXKJIE BCErO C HEIOCTAaTKOM BOJBI B opranusme. B ycioBusix
UHTEHCUBHON (DPM3UUECKOM HArpy3KH U/MUJIH KapKOTO0 BPEMEHHU To/1a O0JIbIIOe 3HAaU€HUE HMEET
coOII0IeHHE MMUTHEBOTO PEXKUMa, MTO3BOJISIFOIIETO KOMIIEHCUPOBATH MOTEPIO )KUIKOCTH.

B nepuon OepeMeHHOCTH MOTPEOHOCTD B KUAKOCTH Y KEHIIUH BO3PACTAET IPOMOPLUHUOHAIIBHO
YBEJIMYEHUIO KoJnuecTBa Kanopuii (B cpeaneM Ha 300 mi/cyTku). Jlist KOPMSIIIUX KEHIHH
JIOTIOTHUTEIBHBIA 00BEM JKUKOCTH CBSI3aH TAK)Ke C BO3pacTaHWEM MOTPEOHOCTH C yUeTOM
nakrtanuu (B cpenneM Ha 700 mu/cyTkn).

Tabmauma 7



PekomMenyemblie ypoBHU OTPEOICHUS BOIBI
Y HAIMTKOB ISl MOAIEpPKaHus BOJAHOTO OajlaHca OpraHu3Ma

(IMT 20 - 25 kr/m2)

Bo3spactHsle rpynimsl K®A [TotrpeGHOCTH B BOZIE
(HamMTKAax) IpU pa3HBIX

YPOBHSX (PUZNIECCKOM

aktuBHOCTH (KDA), 1

Mysxuunsl 18 - 64 roga 1,4 13-14
1,6 15-16
1,9 1,8-19
2,2 2,1-22
My>K4iHBI 1,7 14-15
65 net
Kenmunser 18 - 64 rona 1,4 10-11
1,6 1,2-1.3
1,9 14-15
2,2 1,7-1,8
JKeHmmue! 1,7 11-12
65 ner

AnexBaTHOE OTpeOIeHNUE BOJBI AJIS IeTeH onpeaessieTcss aHaTUTUYECKUM METOI0M, C yYETOM
(akTHUecKoro nmoTpeOICHUs MUY CPEeIU PAa3IMYHBIX BO3PACTHBIX TPYII JETCKOTO HACEIECHUS U
o0ecreyeHns ONTUMAIBHOTO YPOBHSI OCMOJIIPHOCTH MOYU M 0OBEMOB BOJIbl HA €IUHHILY
notpebsemoii sHeprun. [1oTpeOHOCTD B BOJIE Y I€TEH MEPBBIX MECSIIEB KU3HU ONPEICACTCS
UCXOJS U3 YPOBHS BOJBI, IIOCTYIAIOIIEN ¢ MATEPUHCKAM MOJIOKOM. Jl0 Ha3HaYeHMsI IPUKOPMA



3JI0pPOBBI peOCHOK HE HYXKIA€TCs B JOMOJIHUTEIHLHOM MOCTYIUICHUH YKHUIKOCTH.
B 3aBucuMocTH 0T BO3pacTHBIX OCOOEHHOCTEH pallioHa MUTAHUS TIOCTYILUICHUE BOJIBI C TTUIIICH B
opranusM pebenka konednercs ot 40 no 60%.

Tabmumna 8

PGKOMGHI[yeMOC HOTpe6J'ICHI/IC BOJIbI 1 HAITUTKOB IJIA TOAACPIKAHU S

BOJHOTO OajlaHca opraHu3Ma JeTeu

ITokazarBo3pacr
enu HbIE
TPYIIIIBI
neren

7-11 1-2r. 3-6 7-10 11-13 14-17
Mec. Jer Jer Jer aet

Boma, 0,2-0,30,6-0,70,8-091,2-1311-1213-1412-1315-1614-15
J/CyTKH

V. Hyrpuom

HyTtpuom npencrasinser co60il COBOKYITHOCTh aTMMEHTapHBIX (aKTOPOB, HEOOXOJUMBIX IS
noAJepKaHUs TMHAMUYECKOTO PaBHOBECHS MEXKIY YEJIOBEKOM KakK c()OpMUPOBABIINMCS B
poliecce 3BONIOINN OMOIOTHYECKUM BHIOM U OKPY KAIOIIeH Cpeioi, HallpaBJIeHHYIO Ha
o0ecreyeHne )KU3HEACATEIbHOCTH, COXPAaHEHHE U BOCIIPOM3BOJICTBO BUA, IIOJIEPKAHHE
aJaNTallMOHHOIO OTEHIIMAIa OpraHu3Ma, CUCTEMbI AHTHOKCUAHTHOM 3aIlMThI, alloNTo3a,
MeTabonu3ma, PyHKIIMY UIMMYHHON CUCTEMBI.

Hytpuowm, no cyiectBy, npeacrapiseT codoi GopMyny onTHMaIbHOTO MUTAHUS, KOTOpas
MOCTOSIHHO COBEPIICHCTBYETCS U JAOMOIHIETCS. 3HAHUE 3TOM (POPMYIIBI SABISETCS KIIOUOM K
(GbOopMHUPOBAHNIO ONTUMAIILHOM JIIsl UeIOBeKa CTPYKTYpPbI TUTAHMSI, & 3HAYUT U K COXPAaHEHUIO
€ro 30pOBbs. B KoMIUIeKC HyTprOMa, ycTaHaBIMBaeMbli HacTosmuMu MP (Tabm. 9 - 24),
BXOJIT HOPMBI (PU3HOJIOTHUECKUX OTPEOHOCTEN B SHEPTUU U 3CCEHIIUAIBHBIX MUIIEBBIX
BEIIIECTBAX, a/ICKBATHBIC YPOBHU MOTPEOICHHS I MUILEBBIX U OMOIOTUYECKH aKTUBHBIX
BEILIECTB, 3CCEHLIUAIBHOCTh KOTOPBIX €IlI€ HE OKAa3aHa, HO UMEIOTCSl YOeIUTENIbHbIE HayYHbIE
JTaHHbIE, TOATBEPIKIAIOIINE UX BAKHYIO POJIb KaK 3K30T€HHBIX PETYIATOPOB METab0IN3Ma, a
TaKXe ONTUMAJIbHbIE COOTHOIIEHUS J10JIell MAaKpOHYTPHEHTOB B KAJIOPUIHOCTH PALMOHA.



Ha nmonyisiioHHOM ypOBHE HYTPHOM UMEET CBOU 0COOEHHOCTH, CBOIO CTPYKTYPY JAJIS KaXK0TO
BO3PACTHOIO NIEPUOIA KU3HH YETIOBEKA.

5.1. HopMbl (pU3HOTIOTHYECKUX TOTPEOHOCTEH B SHEPTUHU U MUIIEBBIX

BCIICCTBAX IJIA MY>KUUH

Tabmauma 9

MakpoHYTpHUEHTHI (MY>KUMHBI)

[TokaI'pyn
3aren mna
u (B dusm
CYTK YeCK
u) ou
aKTH
BHOC
M

l-a 2-1 3-1 4-1 KOA
(Kd (KO (KO (KD -1,7
A- A- A- A- <K
1,4) 16) 19) 2,2

Bo3zp 18- 30- 45- 18- 30- 45- 18- 30- 45- 18- 30- 45- 65- crap
actr, 29 44 64 29 44 64 29 44 64 29 44 64 T4 1me
JIeT 75

Onep 2400 2300 2150 2750 2650 2450 3250 3150 2900 3800 3650 3400 2400 2300

rus,
KKaJI
<*>

bero 84 81 75 89 86 80 102 98 91 114 110 102 84 81

K, T
<***

B 42 41 38 45 43 40 51 49 46 57 55 51 42 41
T.4.
’KHBO
THBIN



Xup 80 77 72 92 88 82 108 105 97 127 122 113 80 77

BI, T

Vriie 336 322 301 392 378 349 467 453 417 551 529 493 336 322
BOJBI

My 20 -
eBple 25
BOJIO
KHa,

[Tpumeuanue:

<*> Jlna nuu, paboTaromux B ycioBusx Kpaitnero CeBepa, 3Heprorparsl yBeJIMUMBAIOTCS Ha
15% wm nponopioHaIbHO BO3pacTaloT MOTPEOHOCTH B OENKax, )KUPax U YIJIeBOAaX.

<**>JKenaemas puznueckas akTUBHOCTb.

<k#*> Jlna obecriedeHus a30TUCTOr0 paBHOBECHSI MUHUMaJIbHAsi IOTPEOHOCTH B OelKe,
AMHHOKHUCIIOTHBIM CKOP KOTOPOT'O C y4€TOM yCBOsieMOocTH cooTBeTcTBYeT 1,0, coctasnset 0,83 r
Ha KI' Macchl Tena.

Tab6muma 10

OnTrManbHOE COOTHOIIEHHE J10JI€M MaKpPOHYTPUEHTOB

B KaJJOPUITHOCTHU paloHa JUIsl MYKYUH

IToka I'pyn
3aTen ma
u (B pusm
CYTK YecCK
) oW
aKTH
BHOC
TH

l-a 2-9 3-1 4-1 KOA



(KO (KO (KO (KD -1,7
A- A- A- A- <F%>
14) 16) 1,9) 2,2

Bo3zp 18- 30- 45- 18- 30- 45- 18- 30- 45- 18- 30- 45- 65- crap
actr, 29 44 64 29 44 64 29 44 64 29 44 64 T4 1e
JIET 75

Duep 2400 2300 2150 2750 2650 2450 3250 3150 2900 3800 3650 3400 2400 2300
s,
KKaI
<*>

bero 14 14 14 13 13 13 125 125 125 12 12 12 14 14

XKup, 30 30 30 30 30 30 30 30 30 30 30 30 30 30

HXK 10

KKala

MH 10
KK
% ot
KKala

[IH 6-

% oT
KKall

[Tponomxkenue Tabdn. 10

IToka I'pyn



3arcjl 11a

u (B usm
CYTK 4YecCK
u) ou
aKTH
BHOC
TH

l-a 2-1 3-1 4-1 KOA
(Ko (Kb (K (KD -1,7
A- A- A- A- <F*>
1,4) 1,6) 19 2,2)

Omer 5-8
a-6,

% ot

KKal

Yrme 56 56 56 57 57 57 575575575 58 58 58 56 56
BO/JIBI
, %
oT
KKaJ

Hoba <10
BJICH

HBIC

caxa

pa, %

oT

KKaJl

IIpumeuanue:

<*> Jlnst nur, paboTaromux B ycnoBusx Kpaitnero CeBepa, 3HEProTpaThl yBEIMUYUBAIOTCS Ha
15% u mponopImoHaIbHO BO3pPACTAIOT MOTPEOHOCTH B OENKaX, JKUPAX U YTIIEBOAAX.

<**> Kenaemas puznueckast akTUBHOCTb.



<KA*> J[ns oOecrieueHrs a30THCTOT0 PAaBHOBECHSI MUHUMAaJIbHAs TOTPEOHOCTH B O€IIKe,
AMUHOKHCJIOTHBIN CKOp KOTOPOTO € y4€TOM ycBosieMocTu cooTBeTcTByeT 1,0, cocrasnser 0,83 r

Ha KI" MaCChI TCJ1A.

HopwMsl puznonornyeckux noTpedHoCTed B BUTAMUHAX JJI MY>KUHH

[TokazaTenu (B CyTKH)

Butamun C, mr

Buramun B1, mr

Buramun B2, mr

Buramun B6, mr

HI/IaI_II/IH, MI" HHUall. 9KB.

Buramun B12, Mkr

®onatel, MKT

[TanTOoTEHOBAsA KUCJI0Ta, MI'

buotun, MKT

ButamuH A, MKT peT. 3KB.

Crape 18 ner

100

15

0,6 Mr/1000 xkan

1,8

0,75 mr/1000 kkan

2,0

20

8 mr guarl. 5kB./1000 kkan

3,0

400

5,0

50

900

Taomauua 11



Bera-xapotuH, mr 5,0

Butamun E ( © 15

), MI" TOK. JKB.

Butamun D, Mkr 15 <*>
Buramun K, Mxr 120

[Tpumeuanue: <*> Jlns nun crapiuie 65 net - 20 MKT.

Hopwmsb! puznonornueckux notpedHoCcTe B MUHEPAIbHBIX BEIIECTBAX

AJI1 MY>XXKYUH

[TokaszaTenu (B CyTKH) Crapuie 18 ner
Kanpimii, Mmr 1000 <*>
®dochop, Mr 700
Maruwii, Mmr 420
Kanuii, mr 3500
Harpwuii, mr 1300
XA0puasl, MT 2 300

Keneso, mr 10

Tabmuua 12



Huuk, Mr

Hon, Mxr

Menp, Mr

Mapranen, mr

MonunbaeH, MKD

CeneH, MKT

Xpom, MKT

[Tpumeuanue: <*> Jns nuy crapue 65 et - 1 200 mr.

12

150

1,0

2,0

70

70

40

Tabmuma 13

AI[eKBaTHLIC YpOBHU HOTpe6J'ICHI/I$I MUHCPAJIbHBIX BEHICCTB IJIA1 MYKUUH

[Tokazarenu (B CyTKH)

KobanbT, MKT

®Top, Mr

Kpemnuii, Mmr

Banaawmit, MxT

Crapme 18 ner

10

4,0

30

15

5.2. HopMmbI ¢pu3H0oI0THYECKUX MTOTPEOHOCTEN B SHEPTUH U TTHIIEBHIX



BCIICCTBAX AJIsA XKCHIIIUH

Tabmuua 14

MakpoHYTpHUEHTHI (KEHILUHBI)

[Toka I'pyn
3aren na
u (B usm
CYTK 4YecCK
u) ou
aKTH
BHOC
M

l-a 2-12 3-1 4-1 KOA
(Kd (KO (KO (KD -1,7
A- A- A- A- <K
1,4) 16) 19) 2,2)

Bo3zp 18- 30- 45- 18- 30- 45- 18- 30- 45- 18- 30- 45- 65- crap
actr, 29 44 64 29 44 64 29 44 64 29 44 64 T4 1me
JIeT 75

Ouep 1900 1800 1700 2200 2100 1950 2600 2500 2300 3000 2850 2700 1900 1800

rus,
KKl
<*>

[Tponomxenne Tadm. 14

[Toka I'pyn
3aren mna
u (B ¢usn
CYTK 4eCK
u) oi
aKTH
BHOC
TH

l-a 2-9 31 4-1 KOA
(Ko (Kb (Ko (KD -1,7



A- A- A- A- <>
1,4) 1,6) 1,9) 2,2)

beno 67 63 60 72 68 63 81 78 72 90 86 81 67 63

K, T
<***

>

B 34 32 30 36 34 32 41 39 36 45 43 41 34 32
T.4.
JKHUBO
THBIN

Xwp 63 60 57 73 70 65 87 83 77 100 95 90 63 60

BI, T

Vriie 266 252 238 314 299 278 374 359 331 435 413 392 266 252
BOJBI

My 20 -
eBple 25
BOJIO
KHa,

IIpumeyanue:

<*> Jlns nuu, paboratomux B ycnoBusax Kpaiinero CeBepa, sHEproTpaThl YBEIMUUBAIOTCS Ha
15% wu nponopimoHaIbHO BO3pAcTalOT MOTPEOHOCTH B OeNKax, JKUpax U yriieBojax.

<**>Kenaemas puznyeckas akTUBHOCTb.
<##*> Jlna obecriedeHHs a30THCTOrO paBHOBECHSI MUHUMaJIbHAs OTPEOHOCTH B Oelike,

AMUHOKHCIIOTHBIN CKOp KOTOPOTO C yY4ETOM YCBOSIEMOCTH cooTBeTcTBYET 1,0, cocraBinser 0,83 r
Ha KI' Macchl Tena.

Tabauua 15

OnTtuManbHOE COOTHOIIEHUE JT0JIE MAKPOHYTPUEHTOB B KAJIOPUMUHOCTH



panKoHa I JKEHILUH

[Toka I'pyn
3aren ma
u (B dusm
CYTK 4YeCK
u) ou
aKTH
BHOC
M

l-a 2-1 3-1 4-1 KOA
(Kd (KO (KO (KD -1,7
A- A- A- A- <F*>
1,4) 16) 19) 2,2)

Bo3zp 18- 30- 45- 18- 30- 45- 18- 30- 45- 18- 30- 45- 65- crap
actr, 29 44 64 29 44 64 29 44 64 29 44 64 T4 1e
JIET 75

Ouep 1900 1800 1700 2200 2100 1950 2600 2500 2300 3000 2850 2700 1900 1800
rus,
KKaJI
<*>

bemo 14 14 14 13 13 13 125 125 125 12 12 12 14 14
K, %
oT

KKala
<FKK

XKwp 30 30 30 30 30 30 30 30 30 30 30 30 30 30
BI, %
oT
KKaJj

HXK 10
, %

oT

KKaJ

MH 10
XK,



% ot
KKaJI

IIH 6-
KK, 10
% ot
KKaJl

Omer 5-8
a-b,

% ot

KKaJl

Omer 1-2
a-3,

% ot

KKaJl

VYrne 56 56 56 57 57 57 575575575 58 58 58 56 56
BOJIBI
, %
oT
KKaJ

Job6a < 10
BJICH

HBIE

caxa

pa, %

oT

KKaJl

IIpumeyanue:

<*> Jlns nuu, paboratomux B ycnoBusax Kpaiinero CeBepa, sHEproTpaThl YBEIMUUBAIOTCS Ha
15% wu nponopioHaIbHO BO3pacTaloT MOTPEOHOCTH B OENKax, )KUpax U YrieBoaax.

<**>JKenaemas puznyeckas akTUBHOCTb.
<k#*> J[ns oOecrieueHrs a30THCTOT0 PAaBHOBECHSI MUHUMAaIbHAsI TOTPEOHOCTH B O€JIKe,

AMUHOKHCIJIOTHBIN CKOp KOTOPOTO C y4ETOM YCBOSIEMOCTH cooTBeTcTBYET 1,0, cocraBnser 0,83 r
Ha KI' Macchl Tena.



Hopw™meb! ¢puznonornueckux moTpeOHOCTeH B BUTAMUHAX IS KEHIIUH

[TokazaTenu (B CyTKH)

Buramun C, mr

Buramuu B1, mr

Buramuu B2, mr

Buramuu B6, mr

Hmnanua, MT HHMAI. DKB.

Buramun B12, Mxr

®donaTel, MKT

ITarTOTEHOBAS KUCIOTA, MT'

buotun, MKT

Buramun A, MKT peT. 3KB.

bera-kaporuH, Mr

Crapiue 18 ner

100

1,5

0,6 mr/1000 xxain

1,8

0,75 mr/1000 xxan

2,0

20

& mr guarl. 7kB./1000 xxan

3,0

400

50

50

800

5,0

Tabmuua 16



15

Buramun E ( ©
), MT" TOK. JKB.

Buramun D, Mkr 15 <*>

Butamun K, Mkr 120

[Tpumeuanue: <*> Jlins nun crapiie 65 et - 20 MKT.

Tabmuma 17

HopwMsl puznonornyeckux nmoTpedHOCTEH B MUHEPAIbHBIX BEIIECTBAX

JUTSL YKEHIIIH

[Tokazarenu (B CyTKH) Crapuue 18 ner
Kanpmii, Mmr 1000 <*>
®dochop, Mr 700
Marauii, Mmr 420
Kanwuii, mr 3500
Hatpwuii, Mmr 1300
XJI0pHIBI, MT 2 300

[Tponomxenue tabdiu. 17

[TokazaTenu (B CyTKH) Crape 18 ner



Kenezo, mr 18

HuHK, MT 12
o, MKT 150
Menp, Mr 1,0
Maprasner, mr 2,0
MonnbaeH, MKD 70
CeeH, MKT 55
XpoMm, MKT 40

[Tpumedanue: <*> Jlns nur crapiie 65 et - 1200 mr.

Tabmuma 18

AﬂeKBaTHBIe YpPOBHHU HOTpe6J'IeHI/I$I MHHCPAJIBbHBIX BEHICCTB JIA KCHIITUH

[Tokazarenu (B CyTKH) Crapue 18 ner
KobanbT, MKT 10
dTOp, MI 4,0
Kpemnuii, Mmr 30

Bananuii, MKr 15



Tabnuua 19

[ToTpebGHOCTH B 3HEPIHH U MUIIEBBIX BEIECTBAX ISl KEHIIIUH
B Iepuroj] 0EpeMEHHOCTH U KOPMIICHHS peOeHKa

[Tokazarenu bepemennbie Kopwmsimue
(B cyTKH)

1 tpumectp 2 tpumectp 3 tpumectp 1-6wmec. 7 -12 mec.

OHeprus u
MaKpOHYTpHE
HTBI

benku, % ot 12 12 -15 12 - 15 12 -15 12-15
KKaJl

Kupsr, % ot 30-33 30-33
KK

Vrinesonsl, % 55 - 58 55 - 58
OT KKaj

JlomosHuTeNb
HBIE
noTpeOHOCTH
B DHEPTUH U
ITNIICBBIX
BeleCTBax

DHeprus, - 250 350 500 450
KKaJ

benok, r - 10 30 40 30

Kup, r - 10 12 15

VriueBoasl, T - 30 50



JATK, mr

[Tokazarenun bepemenusie Kopwmsiiue

(B cyTKn)

Butamun C,
MT

Buramun Bl,
MT

Buramun B2,
MT

Buramun B6,
MT

Hwuanws, mr
HHAIl. 3KB.

Buramuu
B12, mxr

donar, MKT

I[TanToTenoBa
sl KHCIIOTa, MT'

buotun, MKr

200

200

HOTp€6HOCTI/I B BUTaMHWHAaX U MUHCPAJIbHBIX BCHICCTBAX KCHIIWH

I Tpumectp 2 Tpumectp 3 TpUMECTp

110

1,5

1,8

2,0

20

3,0

600

5,0

50

B IIeproJ1 6epeMEHHOCTH U KOpMJICHUSI peOeHKa

110

1,7

2,0

2,3

20

3,5

600

6,0

50

110

1,7

2,0

2,3

20

3,5

600

6,0

50

1- 6 mec.

130

1,8

2,1

2,5

20

3,5

500

7,0

50

7 - 12 mec.

130

1,8

2,1

2,5

20

3,5

500

7,0

50

Tab6muma 20



Buramun A,
MKT PET. JKB.

bera-kapoTun
, MI'

Buramun E

(

), MI" TOK. DKB.

Burtamun D,
MKT

Burtamun K,
MKT

Kanpimii, Mmr

®docdop, Mr

Maruuii, Mmr

Kanmii, mr

Hatpuit, mr

XIIopuabl, Mr

Kenezo, mr

sk, Mr

Hon, MKT

Menp, Mr

800

50

15

15

120

1000

700

420

2500

1300

2300

18

12

150

1,0

900

5,0

17

15

120

1300

900

450

2500

1300

2300

33

15

220

1,0

900

50

17

15

120

1300

900

450

2500

1300

2300

33

15

220

1,0

1200

50

19

15

120

1400

900

450

2500

1300

2300

18

15

290

1,0

1200

5,0

19

15

120

1400

900

450

2500

1300

2300

18

15

290

1,0



Momu6aex, 70 70 70 70 70
MKT

Mapranern, mr 2,0 2,0 2,0 2,0 2,0
CeneH, MKT 55 55 55 55 55
XpoMm, MKT 50 50 50 50 50

5.3. Hopmb! puznonornyeckux noTpeOHOCTEN B SHEPTUU U MUIIEBBIX

BellleCTBaX JUIA JETEN

Tabmuua 21

Hopwmsb! puznonornyeckux notpedGHOCTEN B 3HEPTUU U IUIIEBBIX

BCIICCTBAX, BUTAMUHAX U MUHCPAJIBbHBIX BEIICCTBAX

N Iloka3z Bospa
aTeJIn CTHBIC

rpymn
(B BI

CYTKH)

0-3 4-6 7-111-2r 3-6 7-1011-1415-17

MCEC. MCEC. MCEC. JCT JC€T JC€T JCT

MaJjib4 ACBOY HOHOII JCBYII
HUKHN KH n KH

OHepr
usi 1
MUILEB
bIe
BeILIEC
TBa



110 1300
<*>

Onepr 115 115
us, <F> <>
KKaJl

Bemok, - - - 39 54 63

B T.4. - - - 70 65 60
JKUBOT
HBII

(%)

<k*> 22 26 29 - - -
I/KT

MacChbl

TEIa

Kupsr, 6,5
r <*>

6<*> 55 44 60 70
<*>

K, 100 -
M

MK+ - 250
DIIK,
M

Xoiec - - - < 300
TEpUH,

mr

Vries 13 <*>13 <*>13 <*> 188 261 305
OJIBI, T

[Tume - - - 10 12 16
BBIE

BOJIOK

Ha, T

Burtam
UHBI

75

83

363

20

69

77

334

22

1800 2100 2500 2300 2900 2500

87 75
97 83
421 363



Buram 30
nH C,
MI

Buram 0,3
nH B1,
MT

Buram 0,4
nH B2,
MI

Buram 0,4
nH B6,
M

Huamm 5,0
H, MI'

HHAIl.

JKB.

Buram 0,3
UH

B12,

MKT

domar 50
bI, MKT'

I[Tauto 1,0
TEHOBA

o

KHCJIO

Ta, M

Buortu 10
H, MKT

Buram 400

uH A,
MKT'

35

0,4

0,5

0,5

6,0

04

60

1,5

10

450

40

0,5

0,6

0,6

7,0

0,5

100

2,0

15

500

45

0,8

0,9

0,9

8,0

0,7

200

2,5

20

700 1000 800 1000 800

50

0,9

1,0

1,2

11,0 150 18,0 20,0 18,00

1,5

300 -
350

3,0

25

60

1,1

1,2

1,5

2,0

400

3,5

50

70

1,3

1,5

1,7

3,0

50

60

1,5

1,8

1,6

4,0

90

1,3

1,5

2,0

70

1,6



per.
JKB

Butam 30 40 40 70 100 120 150
nH E,

) Mr
TOK
JKB

Buram 10,0 15
uH D,
MKT

Buram 30 30 55 60 80 70 120 100
nH K,
MKT

[Tponomxenue Tabdm. 21

N Tloxa Bo3zp

3aTelsl acTH

U blE

rpyn

(B mhI
CYTKHU

)

0-34-67-111-2 3-67-10 11- 15-
MEC. MeC. MeC. T aner ner 14 17

JE€T JICT
<HhIK chKk

> >

MaJjb JCBOY FOHO JIEBY
YUKW KA IIH KA

6 Mune
paibH

bIe
BellIE



CTBa

Kans 400 500 600 800 900 1100 1200

1WA,
MmMr

®ocp 300 400 500 600 700 800 900 900

op,
ML

Maru

Harp
ui,
Mr

Xiop
UIBI,
Mr

Keixe
30, MT

uak
, M

Hon,
MKT

Mens
, MT’

Mapr
aHell,
Mr

55

200

300

4,0

3,0

70

0,5

60

280

450

7,0

4,0

90

0,5

0,02 -

0,5

70

350

550

10,0

50

130

0,6

0,5

80 200 250 300 400

1000 1500 2000 2500 3200

500 700 100011001300

800 11001 70019002 300

10,0 12,0 15,0 18,0

8,0 10,0 12,0

150

0,7 08 10

10 15 20 30



Momu - 10 15 20 30 45 65
OzxeH,
MKT

Cene 10 12 15 20 30 40 50

MKT

Xpom - - - 11 15 25 35

, MKT

drop - - 04 06 09 10 14 15 22 23 28 32
, MI M) () () ()

<HES

[Ipumeuanwue:

<*> [loTpeOHOCTHU AJIS IeTeH MepBOro rojia JKU3HU, HAXOAIIMXCSA HAa HCKYCCTBEHHOM
BCKapMJIMBaHUH, B SHEPTUH, O€JIKaX, KHUPax, yriIeBo1ax JIaHbl B I/KI Macchl Tena.

<**> AnieKBaTHBIA YPOBEHb MOTPEOICHHUS.
<*#*> [Ipu opraHuzalvy NTUTaHHUs B OPraHU30BaHHBIX JIETCKUX KOJIJIEKTUBAX MOTPEOHOCTH

JIETEN CTapIIMX BO3PACTHBIX TPYIII B SHEPIMH U MUIIEBBIX BEIIECTBAX, UMEIOLIUE JIETICHUE T10
II0JIOBOMY TIPU3HAKY, CJIEYET PACCUUTHIBATH 110 OOJIBIIEMY 3HAYECHUIO.

Tabmuma 22

OntumanbHOE COOTHOIIEHUE JOJIM MAKPOHYTPUEHTOB B KAJIOPUHHOCTH

palyoHa JJid 1eTei

IToka3 Bo3zpa
aTeqy CTHbBIE

rpymni
(B BI

CYTKH)

0-3 4-6 7-111-2r 3-6 7-1011-1415-17

MEC. ME€C. MCC. JET JET JET JCT



MaJjib4 ACBOY HOHOII JCBYII
HKHN KH u KH

OHepr
us 1
MUIIEB
bIe
BeIIIEC
TBa

Duepr 115 115 110 1300 1800 2100 2500 2300 2900 2500
WL, <FS <> <R
KKall

10-1512-15

benok, -
% ot
KK

Kupsr, - - 30-4025-35
% or

KKal

ITHX - - - 5-10 6-10
K, %

oT

KKall

Omera - - - 4-9 5-8
-6, %

oT

KKl

Omera - - - 08-11-2
-3, %

oT

KKl

Vries - - - 55-60
OJIBI,
% ot
KKaJl



B T.4. - - - <10
caxapa

, % ot

KKaJl

[Tpumeuanue: <*> [loTpeGHOCTH U1 AeTei MEPBOrO TOAa )KU3HHU B YHEPTUH, KUPAX, YIIIEBOAAX
JIaHbI B I/KI' Macchl Teja.

5.4. AnexBaTHble YPOBHU NOTPEOJIEHUSI MUHOPHBIX OMOJIOTMYECKU

AKTHUBHBIX BCIICCTB MU

Tabauua 23

AIIGKBaTHI)IC YpPOBHU HOTp€6JICHI/I$I MHHOPHBIX OMOJIOTMYECKH aKTUBHBIX

BCIICCTB MUK JIA B3POCIIBIX

IInmeBsle BeniecTBa AJleKBaTHBIN ypoBeHb MOTPeOICHUS IS
B3pOCJIbIX, MI/CYTKH

BurtamuHOIOI00HEIE COEqUHEHUS

MuoHO3UT (MHO3HUT) 500
L-Kapautun 300
Koouzum Q10 (yOuxuHOH) 30
JIunoesas kucioTa 30
MeTuaMeTHOHUHCYTb(QOHUH 200

OpoToBas Kuciora 300



[TapaamuHOOEH30MHAs KUCIOTA 100

XouH 500

NunonsHbie coeqUHEHUS

Nunoi-3-kapouHom 50

deHobHBIE COETMHEHUA

DeHOoIbHBIE KUCIOTHI

['nipokcrOeH30MHbIE KUCIOTHI (rajljoBas, 50
3JUTaroBas u Ap.)

[Tponomxkenne Tadd. 23

[TumieBkle BemecTBa AJleKBaTHBIN YPOBEHBb MOTPEOICHUS TSI
B3POCIIBIX, MT/CYTKH

['MapOKCUKOPUYHBIE KUCIIOTHI 200
(xJIOpOTreHOBEIE, (PepyroBast, IMKOpUEBasd,
KadTapoBas u Jip.)

daaBoHOUOBI

®daBOHOIBI (KBEPIIETHH, KEMIT(HEpOJT, 30
MHPHIIETHH, H30PaMHETHH U HX
TJTUKO3H/IbI B IIEPECcUeTe Ha ariiukKoH)

dnaBaHOHBI (TeCriepeTHH, HAPUHI€HHH, 30
DPUOJIUKTHOI U UX TIIUKO3U/IBI B
nepecyeTe Ha arjiuKoH)

®dnaaH-3-01b1 (AMUTATIIOKATEXUH, 200
OIIUKATCXHH, KATCXWH U UX FaJ'IJ'IaTBI)



dnaBoHEI (aHI/IFeHI/IH, JIOTCOJIUH U UX
TJIMKO3HUJbI B IIEPECUCTE HaA aFJ'II/IKOH)

AHTOUMAHUHBI (TJIUKO3U/IbI ITUAHUINHA,
MaJbBUJIMHA, TICJIApTOHUINHA,
JIenb(QUHUINHA, TCTYHUIUHA)

W30¢iaBoHOUIBI (TEHUCTEHH, TITHIUTCHH,
JAiI3eWH U UX TIIMKO3U/IBI B TIEpecUeTe Ha
arJINKOH)

[TomumepHbIe PEHOTBHBIC COSTUHEHUS

KonneHcupoBaHHbIE TaHUHBI
(MpoaHTOLMaHU IUHBI)

['maponuzyeMble TaHUHBI (Tauio- U
AIIJIarOTaHUHbI)

Ctuiip0eHEbl

PecBepatpou1, nukeaTaHHOJ, BAHU(QEPUH U
UX INIMKO3U/IBI B [IEpECUETE Ha ariIMKOH

buonornyecku akTUBHBIE BEIECTBA
JTUTUIHON TPUPOIBI

Crurmactepun

] .

Jlpyrue 6MOI0THYecKH aKTHBHBIC
BelIeCcTBa

KapHno3un

10

50

200

200

100

100

100

200



['mroxko3amMuH cybdar 700

Taonuua 24

AI[CKBaTHHe YPOBHU HOTpe6J'IeHI/I$I OMOJOrMYeCKH aKTUBHBIX BE€IICCTB

OUINU JUIA JeTel

ITokazarenn Bennauab!
noTpeOeHus B
3aBHCUMOCTH OT
BO3pacTa JeTeu,

MT/CyTKH

0-12 mec. 1-3roma 4 -6 ner 7 - 18 ner
MuoHO3UT 30-40 50 - 60 80 - 100 200 - 500
(MHO3HT)
L-KapuuTnn 10-15 30-50 60 - 90 100 - 300
Xomu 50-70 70-90 100 - 200 200 - 500
dnaBoHOUEI (32 - - - 150 - 250
cueT PpyKTOB U
OBOIIICH)
B T.4. - - - 50 - 100
¢dnaBan-3-0110B
(KaTeXHUHOB)

VI. MUKpoOHOM KHILIEUHUKA U ITYTH €r0 MOAAEPKAHUS C TTOMOIIbIO

AJIMMCHTAPHBIX (I)aKTopOB

MuxkpoOuom yenoBeka u ero Hardosiee MHOTOUMCIIEHHAs COCTABIISAIONIAs, ACCOLMUPOBAaHHAs C
KUIIEYHUKOM, SIBJISIETCSI IOCTOSIHHO JENUCTBYIOIEN CII0KHOOPTaHU30BAHHOW 3KOCUCTEMOM,
OTIpEIETIAIONIEeH MHOXKECTBO (QYHKIIUN OpraHn3Ma-xo3suHa. CoctaB MUKpoOHOMa,
B3aUMOJICUCTBUE €0 IIPEACTABUTEIICH C aHATOMUYECKUMHU CTPYKTYPaMHU CIU3UCTOU U



METaOOMTHEIN Iy B MPOCBETE KUIIEYHHUKA OMPEIEISIFOTCS COCTOSTHIEM UMMYHHUTETA U
NOTPEOHOCTSIMU YeJIOBEKa B MUILEBBIX BEIIECTBAX B PA3JIMYHBIC IEPUOADBI )KU3HH - OT POXKICHUS
10 crapoct. Kuieunslii romMeocTas nmoajaepKuBaeTcs OCTYIUIEHUEM ONPEIeTICHHOT0 Habopa
HYTPUEHTOB, CIIOCOOCTBYIOLIUX OTOOPY T€X BUIOB MUKPOOPTaHU3MOB, KOTOpbIE 00J1a/1al0T
TeHETUYECKOM CITOCOOHOCTHIO K METa0OIM3AIMH ATUX BELIECTB, BBDKUBAIOT U Pa0OTAIOT B
co3parolerics cpene. B cBoro ouepesp, Ononornyeckasi akTUBHOCTh U COOTHOILICHUE
IPOAYLHPYEMBIX MUKPOOPTaHH3MaMU META0OIUTOB 3aBUCT OT KaUeCTBA U KOJMYECTBA
HYTPUEHTOB MPU UX MOCTYIJICHUH C MULICH.

Kuieunsrit MUKpOOHMOM IPUHUMAET YYacTHE B PETYNIALUA UMMYHUTETa, 00ECIIeYnBaET 3aIIUTY
X035iMHA OT HH(EKIUH, MOAACP)KUBACT YHEPTETHUSCKUIA TOMEOCTa3 U aalTallHOHHBIH
NOTEHLIMal opraHnu3Ma. PaBHoBecHe U aJieKBaTHasi aKTUBHOCTb 3TOM MUKPOOHOI 3KOCHCTEMBI
CIOCOOCTBYIOT COXPaHEHHIO TOCTOSIHCTBA BHYTPEHHEH Cpefibl OpraHru3Ma U OTCYTCTBHUIO
[aTOJIOTMYECKMX M3MEeHeHui [54 - 55].

Ha (oHe HeONTUMATEHOTO MUTAHKS B MUKPOOHOME BO3HHUKAIOT THCOMOTHYECKUE CIIBUTH,
KOTOpbIe 0€3 CBOEBPEMEHHON KOPPEKIMU MOTYT CIIOCOOCTBOBATH XPOHHU3AIHH
MHIIEBAPUTENBHBIX PACCTPOICTB, MaTbaOCOPOLIUH, HAPYIIEHHSIM MHUHEPATLHOTO0, GETKOBOTO 1
JKHUPOBOTro 06MeHa, B TOM YHCJIE 3a CUET M3MESHEHUM BCACBEIBAHUS U YCBOCHUA pssaa
9CCEHIMATBHBIX HYTPHEHTOB, TAKHX KaK KaIbIUii, BUTaMUH D, oTeph Oeika U He3aMEHHMbBIX
AMHHOKHCIIOT [56 - 58].

Bakueiinyro 11 opraHu3Ma pojib HTPAOT PETYIIATOPH METa00IM3Ma - KOPOTKOICTIOYCUHBIC
sxupnbie kKucnoTsl (KLPKK), umMmmyHHBIE U HelipoHaNbHbBIE 3P PEKTOPBI, CHHTE3UPYEMbIE
MHUKpPOOMOTOM B MPOIIECCE MUIIEBAPESHUS K YCBOSHUS MHIIIH.

CnpaBounast uH(popMaIys 06 OCHOBHBIX TAKCOHOMUYECKHUX U (DYHKIIMOHATBHBIX
XapaKTepUCTUKAX KUIIEYHOT0 MUKpOOHOMa MpUBeeHa B MpUIokeHnu 4 k Hactosmum MP.

6.1. CocTaB KHILIEYHOTO MUKPOOHMOMA B3POCIIbIX JTHOEH

6.1.1. OcHOBHBIE IPU3HAKHU, XapPAKTEPHU3YIOLINE HOPMATbHBI MUKPOOUOM:

- HETIPOHHUIIAEMOCTh KHILIEYHOTO Oaphepa, OTCYTCTBUE TPAHCIOKAIIMU MTATOT€HOB, aHTUTEHOB U
SHOTOKCHHA;

- OTCYTCTBUE CHCTEMHOT'O BOCIIAJIEHUS U MOBBIIIEHHOT0 cOopa U nepeadn YHepruu Guiopoit
XO351HY;

- YCTOMYMBBIA aHTArOHU3M 3AIIUTHON MUKPOQIIOPHI MPOTHB KHILIEYHBIX TATOT€HOB;

- (hopmupoBanue ajgexkatHoro npogpuis u yposHeit KIDKK, obecnieunBaromux sHepruto 1is
KOJIOHOIIMTOB, TIepejauy CUTHAJIOB Ha Mepu(epHio pelentopaM OpraHoB U CUCTEM IS
KOHTPOJISI IPOTEKAHUS JIMIIOTEHE3a U TIIFOKOHEOT€HE3a, NHAYKIIMM UMMYHOLIUTOB M UMMYHHBIX

OCJIKOB;

- y4aCTuec B MeTa0oIn3Me MaKpOHYTPUCHTOB 1 KOHTAMHWHAHTOB ITUIIH.

6.1.2. KauecTBeHHO-KOJIMYECTBEHHbIE MTOKA3aTeIM HOPMAIBHOTO KHILIEYHOTO MUKPOOHOMA.



KpureprieM onieHKH KUIIEYHOH MUKPOOUOTHI 3I0POBBIX B3POCIIBIX JIFO/ICH B Bo3pacte oT 19 1o
65 net ¢ HopMmaiabHBIM UMT, notpebisiromux coagaHcHpOBaHHBIE 110 SHEPIreTUYECKON
MUIIEBOW [IEHHOCTH PAIMOHBI, aJICKBAaTHBIC BO3PACTY U SHEProTpaTaMm, SBISETCS KOMILIEKC
TaKCOHOMHYECKHX, MTOMYJISIIMOHHBIX, IMMYHOMETA0OJINYECKUX XapaKTEPUCTHK MUKPOOHOTO
coobriectBa (Tabi. 25), 3HaUCHHS KOTOPBIX OMpEAesIioTes B Kaie [63, 64, 84, 93 - 103].

Tab6muna 25

OCHOBHBIE KaUeCTBEHHO-KOJIMYECTBEHHBIC ITOKAa3aTelIM KHUIIIEYHOTO

MUKpOOHOMa B3pOCIBIX JFOIEH

N TTokaszarenu 3HayeHus

Takconomuueckue u

MOMYJISILIMOHHBIE
XapaKTePUCTUKH
1 MeTtarenomHas Hannuwne 7 0CHOBHBIX
XapaKTEePUCTHKA ¢dunorunos Firmicutes,
€Oo00IIeCTBA B paHTe Bacteroidetes,
¢GuryMoB (PpHUIOTHIIOB); Actinobacteria,
Proteobacteria,
Verrucomicrobia,
Fusobacteria, Euryarchaeota
(Methanobacteraeota)
cootHomenue B JIHK, CooTHoIIeHHE
BBIJICJICHHOU U3 Bacteroidetes: Firmicutes
coaepxumoro kumeunnka, (uaaexc B/F)-1,7-6,0
%
2 Haymume B cocTaBe Ponp1 1 BB
MHUKPOOHOTHI Bifidobacteria, Atopobium,

npeacraButeeii ocHoBHoro Lactobacillus, Bacteroides

MHUKpOOHOMa (TaKCOHOB B spp., B T.u. B. fragilis,

paHre poja u Buzaa, % u Bacteroides

JMara3oH cojepkanus, lg  thetaiotaomicron,

KOE/r kana) Parabacteroides, Prevotella,
Alistipes spp.,
Faecalibacterium
prausnitzii, Blautis, Dorea,
Ruminococcus, Roseburia,
Coprococcus, Clostridium



spp. (kpome C. perfringens,
C. botulinum),
Lachnobacterium,
Anaerostipes, Enterococcus,
Escherichia coli,
Akkermansia spp.,
Methanobrevibacter smithii)

cootHomenue B JIHK, COOTHOIIEHNE BUIOB
BBIJICIICHHOU U3 Bacteroides fragilis:
coaepkuMoro kumeynrnka Faecalibacterium prausnitzii
(ungexc Bfr / Fprau) - He 6onee 1,3
Bcerpeuaemocth He nomxabl
YCJIOBHO-TIATOT€HHBIX U IPUCYTCTBOBATH:
MMaTOT€HHBIX

mukpoopranusmoB (%o u  C. difficile, Salmonella spp.,

nuana3on copepxkanus, Ig  Shigella spp., Klebsiella

KOE/r xana) spp., Pseudomonadaceae,
Staphylococcus aureus,
Bacillus cereus,
Campylobacter coli & jejuni
& lari, Helicobacter pylori,
Listeria monocytogenes;

[Tponomxenue Tabdm. 25
IToka3zaTenn 3HavYeHUS
MoryT BbLAETATHCS
TPAH3UTOPHO:
Fusobacterium spp.,

Candida spp., B
KOJINYECTBE HE Ooitee

4

YpoBeHb WNupekc [Iueny -
- oonee 0,4
(4ucio BUIOB

KUIIEYHON

MUKPOOHOTHI

WHJIUBUA)



IToxazarenu
AKTHBHOCTH
3aIIMTHBIX U
(baKyIbTaTUBHBIX
MOIYJISIUUNA
(Mapkepsl
aQHTaroHU3Ma)

NMMmyHONOTHYECKHEe
1 MeTa0OJINUECKHE
XapaKTePUCTHKU
KonpoguibTpaTa

Kucnoroob6pazosanu He 6omee 4,5
e y budunodbakrepuit

(en. pH B cpene
KYJIbTUBUPOBAHHUSI

MIEPBOI reHepalm)

T'emonurnueckas Yucno KOE ¢

aAKTUBHOCTD MpU3HaAKaMu
a’POOHBIX U reMOoJIN3a
aHa’pOOHBIX SPUTPOLIUTOB B
MHUKpPOOPIaHHU3MOB, CpeJie

% KYJIbTUBHPOBAHUS -

meHee 10% ot
00IIEro KOJIMYECTBA

KOE/r xana
Conepxanue MMous/11, :
KILPKK, B TOM unciie
arerara (A),
npornuonara (IT),
oytupara (b)

50 - 150

KOHIIEHTpAIIUS

ammuaka ¢ekaabHble
aAMHMHOKHUCIIOTHI M UX
MIPOU3BOJIHEIE,
qacTora
oOHapyxeHus, %, He
6onee

cootHourenue A : I1:
b



5-aMHHOBaJIEpUAHOB 0-10
ast

9 Konnenrpanus B nipeaenax 0 - 50
ceKkpeTopHoro IgA,
MI/TT

10 CymmapHas
AHTUIIM30LUMHAS,
AHTUMMMYHOTJIOO YT
WHOBas U
aHTUHHTep(EepoOHOBa
s1 aKTUBHOCTH
(uHOEKC
MHTUOVPOBAHUS
TECT-KYJBTYP,
9acToTa
obHapyxeH#us, %)

11 KucaotHocThb ot 7,0 1o 7,5
COJIEPKUMOTO
TOJICTOM KHIIKH, €]I.

pH

6.2. Bo3pacTHble 0COOEHHOCTH (HOPMHUPOBAHHUS

KHUIICYHOI'O MI/IKpO6I/IOMa

[Toxneprkanue ONTUMAIBHOTO COCTaBa U (PYHKITMOHATHLHOW aKTUBHOCTH KHIIIEIHOTO
MUKpoOHOMa MMeeT HanboJiee BaXKHOE 3HAYCHHE B KPUTHUYECKUE TIEPUOIBI OHTOTEHE3a
(HOBOPOKJIEHHOCTh, PAHHUI BO3PAcCT, TyOEPTAaTHBIN MEPHOJI, OEPEMEHHOCTD Y JKCHIIHH,
CTapeHue) U NP CTPECCOBBIX BO3JICHCTBUSX HA OPraHU3M BO n3bexanue GopMupoBaHus B
MHUKPOOHOME HENPaBUIBHBIX TEHHBIX COOTHOIICHUH M UX 3aKpPEIUICHUS] B UMMYHHOM U
MeTabonmnueckoMm GeHoTune xo3suna [55, 85, 104]. Kumeunas MukpoOroTa B mporiecce



KHU3HEICATSIILHOCTH YEJIOBEKa POXOJUT HECKOJIBKO ATAINOB, KAXKABIA U3 KOTOPBIX CBSI3aH CO
CMeHOi1 xapakTepa nutanus. OHa MPOSIBIISIETCS CEIEKIHEH MOMYIISIHNA ¢ HOBBIMU
MeTa0oIMUecKuMH cBoiicTBaMu, m3menenueM npoguieir KLPKK u 6nopasnoodpasus.

6.2.1. Kummeunsiii MUKpOOUOM JIeTell paHHETro BO3pacTa XapaKTepu3yeTcs MpeodiajlaHueM

bumymMa akTHHOOAKTEPHI ¥ HU3KHM

, HI3KOU aKTHBHOCTHIO MUKPOOHBIX SH3UMOB, CBSI3aHHOU C 3THM HEJOCTATOYHOU (pepMeHTaIHeH
CJIOKHBIX YTJIEBOJIOB, 00JI€€ HU3KOM 110 CPaBHEHUIO cO B3pocibiMu KoHIeHTpanue KIDKK
OyTupaTta u IpOIHUOHATA, a TAKKE HE3PEJIOCTHIO JIOKAJIbHOT'O KUIIIEYHOTO UMMYHUTETA.

®akTopaMu, HETATUBHO BIIUSIOLIMMYU Ha CTAHOBJIEHNE KUIIEYHON MUKPOOHOTHI B IIEPHOJL
paHHEro OHTOIE€HE3a, SBJIAIOTCA HEJOHOLIEHHOCTD, POXKICHUE KECAPEBBIM CEUCHHUEM,
MOJIBEPKEHHOCTh OCTPHIM BHPYCHBIM U OaKTEepHUaIbHBIM HH(EKIUSAM PECITUPATOPHOTO TPAKTA U
XKKT, Ha3HaueHne aHTUOMOTUKOB, HICKYCCTBEHHOE BCKAPMJIMBAHHE U HEAJICKBATHBII IPUKOPM.

VY neteii Ha HICKYCCTBEHHOM BCKapMJIMBAHHU, OCOOCHHO Y POKICHHBIX KECapEBbIM CCUCHHEM,
dbopmupyercs npeodnaganue GUPMUKYTOB Haa OakrepouneTamu (nHAcKca F/B), cHuxkaercs
BHJIOBOE pa3HoOOpa3ue oudumodakTepuii ¢ nomuaupoBanueM B. adolescentis (BcieacTaue
OTCYTCTBHUSI CEJICKTUBHOTO JIaBJICHUS IPEOMOTUUYECKUX KOMIIOHCHTOB TPYTHOTO MOJIOKa,
OpHeHTHPOBaHHBIX Ha B. longum ssp. infantis -> B. bifidum -> B. breve), camkaercst ypoBeHb
KIKK amerara [105].

TepaneBTryeckoe MPUMEHEHNE AaHTUOMOTUKOB y MIIAJZICHIIEB U ITOTPEOJICHNE MX B MAJIBIX J103aX
C KOHTAMUHHUPOBAHHOM MHUILEH SBISETCS TETEPMUHAHTON OTCPOUECHHBIX METa00INYECKUX
natojoruii. Yepes psa MUKpOOHO-3aBUCUMBIX 3G (EeKTOB (opMUPYETCS CTOUKHI 00€30reHHbIN
dbenotun mukpoouotsl (u3menenue npopuns KIPDKK u Mmetabonnueckoro cCUrHaiivHra,
MEPCUCTEHITUS POBOCTIATUTEIHHBIX TAKCOHOB M TAKCOHOB, CIOCOOHBIX K TMIOBBIIICHHOMY COOpY
SHEPIUHn) U POCT KUPOBOM TKaHU. B nanbHelIIeM 3T0 TakKe YCHIIMBAET aTMMEHTapHOe
O’KHPEHHE, BbI3BAHHOE U30BITKOM JKHpa U d3Hepruu B panuone [106, 107].

OxkoHuaTteabHoe (OPMUPOBAHUE 3pETIO MUKPOOUOTHI Y IETEH 3aBepIIaeTcs K 5 rojam KU3HH, a
OCHOBHBIM (DaKTOPOM, 3aJIEP>KUBAOIINM CO3PEBAHME U JOCTHXKEHUE €10 CTAOUILHOTO
O6uopazHo00pa3us, ABIAECTCS UCKYCCTBEHHOE BCKAPMITUBAHHE.

6.2.2. Y 310pOBBIX B3pOCIBIX JIFOJEH COCTAB KUIIIEUHOTO MUKPOOHMOMA JIOCTATOYHO CTaOWIICH U
MEHee MOJIBEPKEH YHIOTEHHBIM BIMSHUSAM, a 32 CUET BHICOKOTO OMOpa3zHo00pa3usi criocoOeH K
OBICTPOMY BOCCTAaHOBJIEHUIO MIPU CTPECCaX U BO3/IEHCTBUU HEOIArONPUATHBIX (DaKTOPOB
okpykatomient cpeasl. OqHako norpedieHne HecOaJTaHCUPOBAHHBIX PAllMOHOB ITUTAHUS,
HEIOCTATOK MMUIIEBHIX BOJIOKOH, [UTUTEIBHBIC TUIEBbIC AeOUITUTHI U pSA OPYTUX (HaKTOpOB
CO3JIAI0T PUCK PAa3BUTHUS AUCOMOTHYECKUX HapyuieHui [104].

6.2.3. Y mozeii crapiie 65 neT Ha poHe SHJOTeHHBIX (PaKTOPOB, BIUAIONIMX Ha YCBOCHUE TTHIIU
(arpoduueckue m3menenus B XKKT, mageHne ak THBHOCTH MTUIIIEBAPUTEIBHBIX ()EPMEHTOB,
aJICHTHS ), TIPOUCXOIUT O0ETHEHUE U CHIDKEHHE CTAOMIIBHOCTH MUKPOQIIOPHL, Tpoudeparus
YCIIOBHO-TTATOTEHHBIX IPOTE00aKTEPHU M MMPOTEOIUTOB, YOBIBAHNE COOTHOMICHHS
Firmicutes/Bacteriodetes, mpupoct ¢y3006akTepuii, BeppyKOMUKPOOHa, UCTOHUAIOIINX
MYLMHOBBIH cioii Ha ciu3ucThiX [ 108]. @opmupyromuiics 11cO1o3 yBeIUUnBaeT
POHHIIAEMOCTh KUIIEYHUKA JJIS JIMIIOTIOJIMCAXapUI0B KJIETOUHBIX CTEHOK IPaMOTPHIIATEIbHBIX
6akrepuii (JITIC), m3MeHseT TOKaIbHBII HMMYHHUTET U CO3/1a€T YCIOBUS, OJaronpusiTHBIC 115
NEPMaHEHTHOTO CUCTEMHOT'O BOCTIAJIUTEIHHOTO OTBETA, PA3BUTHUS HA 3TOM (POHE CTapueCcKOn
aCTEHUH, BO3PACTHBIX U COIYTCTBYIOIIUX 3a00€BaHUM.



6.3. Ilytu nmoajepkaHus KMIIIEYHOTO MUKPOOHOMA C IIOMOIIIbIO

ATMMEHTapHBIX (PaKTOPOB

[TpuHIUIBI 1 pEKOMEHAYEeMbIE ITyTH OIePKaHUs KUIIEYHOTO MUKPOOHOMa B IpOIecce
JKU3HEACATECIBHOCTH BKIFOYAKOT:

6.3.1. Y nerelt panHero Bo3pacra:
- MAaKCUMAaJIbHYIO MOJIEPKKY IPYAHOT0 BCKAPMIIMBAHUS OT pOoKJIeHus A0 12 mecsies;

- IPY KCKYCCTBEHHOM BCKapMIIMBAaHUU - MOTPeOICHNE MAaKCUMaJIbHO aJalTHPOBAaHHBIX CMECeH,
OTBCUAIONIUX KPUTEPHIO OM(DHUIOTEHHOCTH 110 OSIIKOBOMY, YTIICBOITHOMY U JKHPOBOMY
KOMIIOHEHTAaM.

6.3.2. Y nerelt ctapuie 3 JIeT U B3pOCIBIX:

- IOJITOBpEMEHHOE MOTpedeHne NPOOMOTUKOB U IPEOHMOTUKOB, IPEUMYIIIECTBEHHO
MYJbTUKOMIIOHEHTHBIX (MYJIbTHILITAMMOBBIX, CHHOMOTUYECKUX );

- IOCTOSTHHOE BKIIFOUCHHE B PAI[OHBI MUIIEBBIX U OMOJIOTUYECKH aKTUBHBIX BEIIECTB HA OCHOBE
cMecell pacTUTENbHBIX NOJIMCAaXapua0B U MPEOMOTHKOB, SBIISIOIIUXCA CyOCTpaTaMu s
dbopMupoBaHus U o0ecrieueHus: MPABUIIBHOTO MPOQHUIISL SHIOTEHHBIX META0O0IUTOB-PETYISTOPOB
ummyHHuTeTa 1 MetabonusMma - KIDKK anerara, mponuonara, 6yrupara;

- peryisipHoe noTpelIeHne KUCIOMOJIOYHBIX M CKBAILIEHHBIX MPOJYKTOB - HCTOYHUKOB
JIOTIOTHUTEIIbHBIX 3K30T€HHBIX ()EPMEHTOB (TalaKTO3M/1a3, MEeNTHAA3), YACTUYHO
pacuIenIeHHOro 0eJIKa U )KUBBIX MUKPOOPTaHU3MOB, B TOM YHUCIIE TPOOUOTHYECKHUX,
KOHTAaKTUPYIOIIUX C UMMYHHBIMH KJIETKaMH KUIIICYHUKA,;

- oborarieHue pairoHOB OMOJIOTHYECKH aKTUBHBIMH BEIIECTBAMU (PUTOXHUMHUYECKOTO
poucxoxaeHus (moaudeHoI0B U 6M0(IaBOHOUIOB), TPOSBISIONUINX PETYIHUPYIOIIEe NeHCTBHE
Ha COCTaB MUKPOOHMOTHI M YKPETUISIOIINX 1IETOCTHOCTh AMUTEINAIBHOTO Oaphepa KUIIICUHHKA.

6.3.3. J171s1 mOXWIIBIX JTI0IeH PEKOMEHIyeTCs eXKeAHEBHOE OTPeOIeHNE HelepeBapruBaeMbIX
BOJIOKOH (KJIETYATKH, T€MHIIEIUIION03b]) Il IPOPHUIAKTHKY epUIITa
OyTupar-npoayuupyromei MUKpo(Iophl B KUIIEYHUKE, a TAK)KE AUETOJIOTHYECKas KOPPEKLIUs
BBISIBJICHHBIX HapYIIEHU 1 OCHOBHOM MAaTOJIOTHN.

ITpunoxxenue 1

k MP 2.3.1.0253-21



OLIEHKA
BEPOATHOCTHOI'O PUCKA HEAOCTATOYHOI'O ITOTPEBJIEHUA

[MNMINEBBIX BEINECTB

HpI/I HCIIOJIb30BAHHUHU HOPM JJI OLICHKHU pacy€TOB HOTpC6J’ICHI/I$I IMUIICBBIX BEIICCTB JJIA z[eTeﬁ n
B3POCJIBIX HGO6XOI[I/IMO HMCTH B BUAY CJICAYIOLICC:

- BCJIMYHMHBI JJIA IMUIICBBIX BEIICCTB, IPCACTABIICHHLIC B HOpMaX, HOCAT I‘pyr[HOBOI\/'I XapakTep,
T.€. HHIUBH/yaJbHas MOTPeOHOCTH (naiee - MIT) kaxaoro yenoBeka OyaeT HUKE BEIUYUHBI
¢du3nonornuecKoil NoTpeOHOCTH;

- nokasatenu NI B monyJisiuu 1Sl MUAILIEBBIX BEMIECTB UMEIOT HOPMAJIBHOE PACIPEICIICHHE, T.€.
noTpebHOCTH 95% monynalnuy HaXOAsATCs B peeaxX ABYX CTaHIAPTHBIX OTKJIOHEHUH OT
cpenneit BennuuHbl notpedHoctH (nanee - CII) (puc. 1.1);

- CII o3nHauaer, yto ojHa nojosuHa nonyisuu (50%) umeer UII uuxe CII, a gpyras Bbliie
CII. ®daktuyeckoe notpediaeHue Ha ypoBHe CII Oyzner cBUIETENILCTBOBATH O BEPOSATHOCTHOM
pucke HepocTaTouHoro notpednenus y 50% nacenenus (puc. 1.1);

- okou10 2,5% nonynsuuu 0yayt umers UII Ha 1Ba crangapTHEIX OTKIIOHEHUS (0K0J10 30%)
Hwke CII. daktuyeckoe norpediaeHne Ha ITOM YpoBHE OyJIeT JOCTAaTOYHBIM TOJIBKO JUIst 2,5%
MOMYJISLIUY, a JUISI TIOJIABIISIONIEeH YacTu monyssiuu (moutu 98%) Takoil ypoBeHb TOTPEOICHUS
Oyzer siBHO HeytocTaTouHbIM. [loTpebaeHne Ha ITOM ypoBHE OylIeT CBUJETEIbCTBOBATh O
BEPOATHOCTHOM PUCKE HEJJOCTATOYHOTr0 NMoTpednenus y 98% HaceneHusl.

—————@» [oTpefHOCTE B NUWEBLIX BEelWecTEax

2,5% HaceneHwWna 50% naceneHwn 97,6% HaceneHwsn

YucneHHoCTh nonynauMH

-2 sD +2 sD
———
HUMHUE BEnUUNHLI CpapHue BanuuynHLI BepxHue BENMUUHLI
noTpeGHocTH noTpeGHoOCTH nortpeGHocTH

Puc. 1.1. Pacnpenenenne WII B numieBbIx BeleCTBaX y HACEICHUS



[Tpunoxenue 2

k MP 2.3.1.0253-21

KO2ODOUIMEHTEI ITEPECYETA JJIAA SKBUBAJIEHTOB BUTAMMHOB

Burtamuu [InieBrle PKBUBAJIEHTHI

HuxoruHoBas kuciora 1 MI PKBHBaJICHTOB
HUKOTHHOBOM KUCIJIOTEI
(NE) =

®donueBast KUCIOTa DOKBUBAJIEHTHI 1 MKT
UIIeBON (HoJIMeBoi
kuciotel (DFE) =

Buramuua A 1 MKT DKBUBaJIEHTOB

AKTUBHOCTHU PETHUHOJIA
(RAE) = WJIN

1 MKT PKBHBaJIEHTOB
perunona (RE) =

Buramun E 1 vmr ©

1 Mr HUKOTUHOBOM KHCJIOTBI
60 Mr Tpunrodana

1 MKr numeBoi (oaueBoit
KHCJIOTBI

nmobasienne 0,6 MKT
(onmeBoil KUCIIOTHI B MUILLY
WJIM TIPUEM BO BpEMS €1bl B
KayecTBe 100aBKH

npuem 0,5 MKr dosneBoit

KHCJIOTEI B KAUECTBE
100aBKH HATOIIAK

1 MKT peTuHONa

12 mkr
24 MKT Ipyrux

KapOTHHOHUJIOB
(mpoBuTamuHa A)

1 MKT peTuHONa

6 MKT
12 mMxr apyrux

KapOTHHOUIOB
(mpoBuTamMuHa A)

1 v R R-



[Tpunoxxenue 3

k MP 2.3.1.0253-21

OHEPTETHMYECKAA HEHHOCTD ITMIIEBBIX BEHIECTB

TIumeBoe BelecTBO

benxu

Kupsl

VYrneBonbl, B TOM YUCIIE MOHO- U
JMCaxapHIbl

CYMMa MOHO- U JUCaxXapuJaos,
OomnpeaAcICHHAA S9KCIICPUMCHTAJIBHO

CaxapocnupThl (KCHIIUT, COPOUT U JIp. 32
UCKJIIOYEHHEM SPUTPUTA)

Oputpur

Kpaxman, onpeneneHHsIi
IKCIEPUMEHTAIBHO

ITumeBbIe BOIOKHA

OTUIIOBBIN CIUPT (ITAHOI)

DHepreTudeckas ICHHOCTh, KKaJ/T

4,0

9,0

4,0

3,8

2.4 <*>

4.1

7,0



MHoroaroMHble CIUPTHI (TIULEPHH) 2,4

Opraandeckue KUCIOTHI (ApyTHe) 3,0
YKcycHas KUCIIOTa 3,5
S16;104Has KHUCIO0Ta 2,4
MououHas KHCTIOTa 3,6
JIumoHHas KHUCIIOTA 25
[Tpumeuanue:

<*> [1o tabaumam McCance and Widdowson. The Composition of Foods, 5 ed, appendix 4,
1994. P. 170.

[Tpunoxenue 4

Kk MP 2.3.1.0253-21

(cpaBOUHOE)

OCHOBHbIE TAKCOHOMMWYECKHUE 1 ®YHKIMOHAJIbHBIE XAPAKTEPUCTUKU

KHUIIEYHOI'O MUKPOBMOMA

1. Obue xapaKTepUCTUKH

Kuieunsrit MUKpOOHOM Ha MEKUHINBUAYAIBHOM U BHYTPUMHIUBUTYaIbHOM YPOBHSX
XapaKTepU3yeTcsl Ype3BbIYAHBIM pa3HO00pa3ueM U U3MEHUMBOCTBIO, B €0 COCTaBe
npucyrctByeT oT 1000 1o 2000 OTE, k unciy KyJIbTUBUPYEMBIX BUIOB OTHOCUTCS HE OoJiee
40%. O6mmme ans OonpimHcTBa Mozei OTE, koTopblie BBIABISIOT MPAKTUUECKU Y BCEX TPYIIT



HaceJieHHs (OCHOBHOM MUKpOOHOM), TipeacTaBiensl 12 - 21 takconamu (oxoio 160 BumoB).
Ocobennoctu 1 GuopazHooOpa3re MUKPOOHOTH! HA YPOBHE MHAMBUA, KaK IPABUJIO, SIBJISIOTCS
HEeU3MEHHbIMH [64, 65].

CocTtaB U COOTHOIIEHHE MUKPOOHBIX MOMYJISIIIMA OCHOBHOTO MHUKPOOHOMA 3aBUCAT OT (PAKTOPOB
nUTaHus U QyHKIMOHAIbHO-aHaTOMUUecKuX xapakTepucTuk KKT B paznuuHble BO3pacTHbIE
nepuo bl YenoBeka. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB MUKPO(IOPHI MOKET
U3MEHATBCS IPHU psiJie 3a00JIeBaHM, B TOM YHCIIE COPOBOXKAAIOLIMXCS AUapeeH, IpH JIeUeHUH
AHTHUOMOTUKAMU, HAPYIICHHUSX MUTAaHUS (HecOalaHCUPOBAHHbIEC TUEThI, MUILEBbIC ASOUITUTHI).

B MuKpoOHOTE KHIIEYHUKA TPEBANTUPYIOT 4 OakTepuanbHbIX (uiryma - Firmicutes (F),
Bacteroidetes (B), Proteobacteria (P) u Actinobacteria (A); onu cocraBisitot 6osee 95%
UICHTUPUIMPOBAHHBIX TakcoHOB. Pmrymsl Fusobacteria, Verrucomicrobia, Euryarchaeotae u
Cyanobacteria sBJIIIOTCS CyOJJOMUHAaHTHBIMH U COCTABIIAAIOT He 6osee 5% (tabu. 4.1). Hons
JPYTUX COOOIIECTB, CIIOCOOHBIX OBITh KAaK CHMOMOHTaMH, TaK M apa3uTaMH 4eJoBeKa (TpuosbL,
BUPYCHI, T€JIbMUHTBI, IIPOCTEHIIINE), HAXOAUTCS Ha ypoBHE ~ 0,2% [66 - 68].

Tabnuua 4.1
@uryMbl B KULIIEYHOM MUKPOOHOME 3/I0POBBIX B3pOCIbIX JHO/IEH
(% B 001mIEeM myne UACHTU(DUIMPOBAHHBIX TAKCOHOB)
[IpeBanupyromue  CyOa0MUHAHTHBIE
¢bmrymbl (CyMMapHO (UIyMBbI (CyMMapHO

~ 95%) 10 5%)

Dunym XapakTepucruka Ounym XapakTepucruka
Firmicutes I'pammonokurenbHbl Verrucomicrobia  MyruHaerpaaupyro
(upmuKyTBI) e OakTepuu ¢ (BeppykoMHKpoOua) I1e aHadpOOHbIE

TOJICTOM KJIETOYHON OaxTepun
CTEHKOMH,

oOpasyromue 1 He
o0pazyromye crop
(~ 52%)

[Iponomxenue tabdu. 4.1

[IpeBamupyronme  CyOpoMHHAHTHBIC

bumymsl (CcymMmmapHo GUITyMBbI (CyMMapHO
~ 95%) 10 5%)



Ounym XapakTepucruka Ounym XapakTepucruka

Bacteroidetes I'pamorpunatensusie Euryarchaeota MeTaHOreHHEBIE,

(bakTepoueTh) HECropooOpa3yron| (3yapxeoThl) BOJIOPOAYTUITUZUPY
€ o0JIMraTHbBIC IoIIe OECCIIOPOBHIE
aHa’poOHbIE apxeu

6axrepuu (~ 23%)

Proteobacteria I'pamorpunarensbubie Fusobacteria I'pamoTpuLIaTEIbHBIC
(mpoteobakTepur) HecnopooOpasyromu (py3obakTepun) noJimMop(HbIS
€ a9poOHBIE, aHa’poOHbIE
(bakynbTaTUBHO-aHA? OakTepuun
pobHbIE U
aHa’pOOHBIC

OakTepuu C BHEITHEH
JITIC-memOpanoit (~

12%)
Actinobacteria I'pammionoxutensHbl Cyanobacteria OTHOKJIETOYHBIC
(akTHOOAKTEpUHU) € aHadPOOHBIEC U (unaHoOaKkTepun)  CUHE-3€JICHbIC
MHKPOa3pOpHIbHBIE BOZIOPOCIIA

oaktepun (~ 7 - 8%)

2. XapaKkTeprucTUKa OCHOBHBIX (PUIyMOB KHUIIEUHOTO MUKpPOOHOMa

Firmicutes. B coctaB uiryma BXOAST MpeICTaBUTENN POJOB U BUJIOB C PA3HBIM TUIIOM JIbIXaHUS.
OcuoBubiMU sBIISIOTCs EUbacteria, Lactobacillus, Clostridium, Lachnobacterium, Roseburia,
Faecalibacteria, Blautia, Dorea, Bacillus, Mycoplasma, Streptococcus, Enterococcus,
Leuconostoc, Staphylococcus spp. Haubosee BaskHas GyHKIINSA - METAOOIU3M CIIOKHBIX
Yri€eBO40B, B TOM YHCJIC HCPACTBOPUMBIX ITOJIUCAXAPUIAOB, a4 TAKIKEC HEC YTUIIU3UPOBAHHOTO B
BepxHux otaenax KKT Genka.

Bacteroidetes. [IpeacraBnensr ueTsipbMsi kaccamu: Bacteroidia (Bacteroides, Prevotella,
Porphyromonas, Alistipes spp.), Flavobacteriia (Flavobacterium sp.), Cytophagia
(Carnocytophaga, Odoribacter), Sphingobacteriia (Sphingobacterium sp.), KOTOpble y4acTBYIOT B
Acrpaaalu 1ojmcaxapmuiaos, MeTa00IN3ME HKETUHBIX KHCJIOT, XOJIMHA, O€ENIKOB U AMHWHOKHCIJIOT,
MPOYIUPYST METa0OIUTHI-MearaTops [60, 69].

Actinobacteria. Hanb6omnee pacnpoctpanens! Bifidobacterium, Propionibacterium,
Corynebacterium, Frankia, Arthrobacter, Micrococcus, Mycobacterium, GoJbIiiast 4acTh
KOTOPBIX - CaXapOJINTUKH, CIIOCOOHBIE THAPOJIM30BATh CIIOXKHBIC YIIIEBOIBI (BKITIOUYAs
MYKOIIOJTHCAaxapuI), 00pa3oBaTeNy TNIMKOKAIMKCa - aKkTopa KOJIOHU3AMOHHON
PE3UCTEHTHOCTH KUILIEYHOW CIU3UCTOM [68].

Proteobacteria. Hapsiny ¢ cumOnonTaMu B coctaB (huityma BXOJIAT YCIIOBHO-TTATOTCHHBIC U
naToreHHble 6akTepuu ¢ pa3HbIMU MOp(odopMamMH U TUIIAMH MUTaHUA (KCIIOJIB3YIOIINE KaK



MpOCThIe (AMMOHHMM, LIUTPATHI, MOHOCAXapa), TaK U CIOXKHBIE BEIIECTBA (AMUHOKHUCIIOTHI,
OeIkH), TeTepOreHHbIE 0 ABUTaTEIbHON aKTUBHOCTH, TPOAYLUPYIOIIUE pa3HOOOpa3HbIe
poMeXyTouHble MeTaboauThl. Ha ocHoBanuu ananuza 16S pPHK npoteobakrepun
oApa3ielistoT Ha 6 kiaccoB: Alpha-, Beta-, Gamma-, Delta-, Epsilon- u Zeta. B kinacc Alpha
BXOJISIT BUIBI, CIIOCOOHBIE K CIUPTOBOMY OposkeHHIo, Beta - nutpudukaropsr, Gamma -
MeTaHOTPO(BbI, a TAaK¥Ke 3HAYMMBbIE /1711 MUKpOOUOTHI ceMelicTBa Enterobacteriaceae,
Vibrionaceae, Pseudomonadaceae. K knaccy Delta otHOCSTCS Cynb(haT-penyKTOphI, aHAIPOOHBIE
xene3obakrepu, Kk Epsilon - ncnonb3yromiue cepy 1 BOAOPO/ B Ka4eCTBE UCTOUHUKA SHEPTUU
Cynb(hOCTIHPUILIBI, a Takxke Bo3Oyautenn uadekuii C. jejuni u H. pylori [70].

Cy0OoMuHaHTHBIE PHITYMBL. BKITIOUaIOT B OCHOBHOM HEKYJIHTHBUPYEMbBIC TPYIIIBI OAKTEpHUid, B
tom umciie: Fusobacteria - mpencraBnensl cemeiictBamu Fusobacteriaceae u Leptotrichiaceae, 11
ponamu, pU3NOIOTUYECKasi pOJib KOTOPBIX 70 KOHIIA HE BBISICHEHA; Verrucomicrobia - 18 ponos,
B ToM umciie Akkermansia (A. muciniphila) u Prosthecobacter sp., yTunusupyromue pa3inuHbie
caxapa u rmKornporens! (MyiuH); Euryarchaeota - cocrout u3 8 kimaccoB apxei
(ramobakTepun, METaHOOAKTEPHI, ApXEOTI00bI, METAHOKOKKH, TEPMOKOKKH U JIp.
skcTpemouisl). [IpucyrcTBre HEKYJIBTUBHPYEMBIX apXel - MPOAYIICHTOB METaHa, B TOM YHUCIIC
pona Methanobrevibacter (M. smithii), obecredrBaeT yTHIN3alKIO BOJOPOIa, 00pa3yroIerocs
npu ruaponuse yrieroaos; Cyanobacteria - 6akTepuu, criocoOHbIe K (hukcaruy aTMochepHOTo
a30Ta, MPUCYTCTBYIOT B KUIIIEYHUKE HEMOCTOSHHO, POJIb B MAKPOOPTraHU3ME MTOKa HE U3y4YCHA.

3. B3aumocBs13b (pUIyMOB KHIIEYHOTO MUKPOOHOMA

BzaumopeiictBue Mexay GpumyMaMu KHIIEYHOTO MUKPOOHOMa OCHOBAHO Ha 00ECIIeYeHHUH
B3aMMHBIX TPOPUUECKUX ITyTeH, 03TOMY (hOpMHpPOBaHHE CTAOMIIBHON CTPYKTYpbl MUKPOOHOTO
coo011ecTBa OMPEEIIIeTCs] COCTABOM U KOJIMYECTBOM IMUILEBBIX BEIIECTB, MOTPEOISIEMbIX
x03a1uHOM U TpaHchopmupyembix B KKT ¢ ygacTuem aykapruoTruecKiux 1 MUKPOOHBIX
dakropoB. TakcoHOMHUUECKHE BapHaIlK Ha YPOBHE (PHIIYMOB U YPOBHU OHOpa3HOOOpa3us
MO3BOJISIIOT OLIEHUBATh 00Ilee COCTOSIHIE MUKPOOHOMa B 3aBUCUMOCTH OT OCOOEHHOCTEN
COCTOSIHMSI TUTaHUs JIUI] B pa3HbIX BO3PACTHBIX IPyIIIaX.

HHu(popMaTHBHBEIM MapKePOM COCTOSTHUS MUKPOOHOMA B €T0 CBS3U C HYTPUOMOM SIBIISIETCS
COOTHOIIIEHUE MEXITY YHCICHHOCThIO huiymoB Bacteroidetes u Firmicutes (maaexc "B : F"),
KOTOpOE B HOpME MOAUDULIUPYETCS TOIBKO MPU (PU3NOTOTHIECKU 00YCIOBIEHHONW BO3PACTHOM
cMeHe xapakTepa nutanus [71 - 72].

4. OyHKIMOHAJIBHBIE CBOMCTBA KUIIIEYHONH MUKPOOHOTHI

HopmanbHast Mukpogiopa BbIosiHAET GYHKIIUU OMOJIOTHYECKOT0 3alIUTHOTO Oaphepa B
KUIIEYHUKE U CTUMYJIATOPAa UMMYHHOM CUCTEMBI OpraHu3Ma, 00ecrieunBas ero
KOJIOHM3AIMOHHYIO PE3UCTEHTHOCTH | aJalTaIlMI0 K OKpY)KatoIIel cpene. B ocHOBe TaHHBIX
IPOIIECCOB JISKUT (PU3MUECKOE B3aUMOJICHCTBHE MUKPOOHBIX TE€N U CTPYKTYP C
SIIUTCIINAJIBHBIMU KJICTKaMHU 1 J'II/IM(i)OI/I,ZIHI)IM arrmapaToM KHIICYHHKA, BI)Ipa6OTKa MU
COMATHUYCCKUX, KAIICYJIbHBIX, )KTYTUKOBBIX, MeM6paHHBIX AHTUI'€CHOB U XUMHNYCCKUX
COEMHEHUH, SKCIIPECCUPYIOIINX OTBETHBIE (DaKTOPBI Pa3HOIo ypoBHs [68, 73 - 76].

O6nuratHast MEKpoduIopa 00pa3yeT Ha MOBEPXHOCTH CIM3UCTHIX KUIICYHUKA OUOTUICHKY, B
COCTaB KOTOPOW HapsAAy ¢ OAaKTEpUSMHU BXOJAT 3K30T0JIMCAXapUIbl M MYLIMH, 3aKPBIBAIOIINE



peLenTops AT aAre3un Ha SIUTETHOIUTAX. [ paMIIonoXuTenbHble MPeICTaBUTENN
HOpMO]IIOPHI GOPMUPYIOT HEOIArONIPHUATHYIO JUIS TATOTEHHBIX MUKPOOOB Cpey, 3aKUCIISS
KHIIEYHOE COACP)KUMOE, KOHKYPHPYS 32 UCTOUHUKU MUTAHUS, BBLICTSS OAaKTEPUOLIMHBI U
JpyrHe BelecTBa, 001aarole aHTarOHUCTHYECKO aKTHBHOCTBIO. [ paMoTpHIIaTeTbHbIE BUIBI
MHUKpO(II0pHI (B IepByI0 ouepens E. coli ¢ HopManbHOi# hepMeHTaTUBHOI aKTHBHOCTHIO)
y4acTBYIOT B BBIPAOOTKE U MOIACPIKAHUN KaK JIOKAITBHOTO, TaK M CHCTEMHOTO I'YMOPaJIbHOTO
UMMYHHUTETA, & TAKXKE IPUEMIICMOT0 OPraHM3MOM BOCTIAIUTENBLHOTO cTaryca [77 - 80].

Hapymenne QyHkuuu 3amuTHOro 6apbepa B pe3yibTare JUcOn030B CIIoCOOCTBYET
TPAHCIOKAI[MK U3 MIPOCBETa KUIlIeuHHKa B KpoBOTOK JITIC, Mosiekys1 6ekoB (BK/ItOYast TOKCHHBI)
U MOHOCAaXxapuaoB, 4YTO MOXKCT ABJIATbCA HquHHOﬁ AITMMCHTAPHO-3aBUCUMBIX 32160J'I€B21HI/H>'I u
HEeUH(DEKIIMOHHBIX MATOJIOTHH, CONMPSKEHHBIX C CHCTEMHBIM BocnaieHHeM (Taoi1. 4.2).

5. buosiornyecku akTUBHbIE MUKPOOHbBIE META0OJINUTHI

OYHKIMOHUPOBAHHE MUKPOOHOMA COMPOBOXKIACTCS MPOAYKIIUEH OMOIOrHYECKH aKTUBHBIX
MHUKPOOHBIX METa0OJIUTOB: JEPMEHTOB, JJAKTaTa, AMUHOKHCIIOT, IEPUBATOB KEITIHBIX KUCIIOT,
HEHMPOXUMHUECKUX COEAMHEHU, BUTaMMHOB. KiltoueBoe 3HaueHne umeer (pepMeHTalus
PE3UCTEHTHOTO Kpaxmalla 1 HEKpaxMaJIbHbIX [OJIMCAXAPUA0B PACTUTEIBHOIO IPOUCXOXKACHHUS,
4yT0 oOecnieunBaeT oOpazoBanue scceHmanbHbIX KIDKK: anerara, nponnonara, Oytupata [85,
86]. KIIDKK mocTymnaioT B KpOBOTOK B KQU€CTBE CUTHAIbHBIX MOJIEKYJI - PETYJIATOPOB
CHCTEMHBIX IPOLIECCOB KIETOYHOTO UMMYHHUTETa, 0OOMEHa SHEPruH, MeTaboI13Ma KUpa,
YIJI€BOJIOB, IPOUCXOASIIUX B IE€YEHU, 010l 1 OypOBOM KUPOBOM TKAHU, KOCTHOM MO3TE€,
Jerkux, nopxenynounoit xenese. KIDKK crioco6cTBYIOT 3aKHCIEHUIO KMILIEUHOTO
COJIEPKUMOTO, 00JIaJAI0T TPOTUBOBOCTIAIUTEILHBIM M AaHTHKAHIIEPOTeHHBIM JeiicTBrueM [ 80, 87
- 91]. B3aumoneiicteue KIIDKK u HelipoaKTUBHBIX MOJIEKYJI, TPOAYLIUPYEMBIX MUKPO(DIOPOit
(raMMa-aMMHOMACIISIHOM KHUCJIOThI, CEPOTOHMHA, KaTaOOIUTOB TPUNITO(aHA), C KUIIIEUHOU
HEHPOHAIBHOH CEThIO MOAJIEPKUBAET (YHKIIMOHUPOBAHUE OCH "KUIIEYHHK - MO3T", MOYIUPYs
JIBUTATEIbHBIE, CEKPETOPHBIE U MOBEAEHUECKHE (CTPECC, TPEBOKHOCTh, HACTPOEHUE) PEaKIIUU
LEHTPaJIbHOW HEPBHOM CUCTEMBI [86].

IMpoaytienramu KIPDKK B kutiiedHrKe SIBISIOTCS TPEUMYIIECTBEHHO MPEICTABUTEIH
o0MraTHO-aHa’pOOHBIX CaXapoJIMTHUKOB, B T.4. OyTHpara - Faecalibacterium, Ruminococcaceae

u Lachnospiraceae sp., mponronata - Bacteroides, Propionibacterium, Roseburia, Selenomonas
sp., anerata - Bifidobacterium, Clostridium, Ruminococcus, Lactobacillus sp. [59, 92].

Tabmuua 4.2

OyHKIMOHAIBHBIN MOTEHINA IPEICTaBUTENIeH KUIIEUHOH MUKPOOHOTHI

[61, 81 - 84]

Duirymbl [Momynsuuu 1 BUIbI

C C C maToreHHbBIM
MPOTUBOBOCHAIUTEN TPOBOCTIAIUTEBHBIM  MTOTEHIIUATIOM



BbHBIM ITIOTCHIIMAJIOM

ArraToreHHEIE,
MIPOSIBIISIOTIINE
3aIUTHEIC,
PETYIATOPHEIE U
MPOOHOTHYECKHE
CBOICTBA

Firmicutes Faecalibacterium

prausnitzii,
Lactobacillus,
Pediococcus,
Leuconostoc,
Lactococcus,
Streptococcus
thermophilus,
Enterococcus durans,
Roseburia hominis,
Ruminococcus spp.,
Lachnoclostridium
spp., Eubacterium
rectale & hallii,
Coprococcus spp.

Bacteroidetes Bacteroides

xylanisolvens, B.
vulgatus u B.
uniformis, B. dorei,
B. stercoris, B.
coprocola, B.
finegoldii, B.
intestinalis, P.
distasonis, B.
thetaiotaomicron,
Candidatus
arthromitus

Proteobacteria E. coli (¢

HOPMAaJIbHOU

dbepmenratuBHoit  Pseudomonadaceae,

AKTUBHOCTHIO),
Wolinella

B. fragilis, Prevotella
sp., Alistipes sp., B.
helcogenes, B.

Sutterella, Bilophila

IOTCHIOIHUAJIOM

CanpodutHbie 1

OO0MraTHo
YCIIOBHO-TTATOTEHHBI [1aTOrE€HHBIE,
€, MMPOSIBJISIOIINE o0J1afaronye
MIPOTEOIMTUYECKHE, TMapa3UTUICCKIUMH,
reMOJIUTHYECKHUE HMHBA3UBHBIMH
CBOMCTBA, CBOMCTBaAMH B
CIIOCOOHOCTh K (haKTOpaMH arpeccuu
POAYKIHH
TOKCHYECKHUX
(akTopoB

Staphylococcus,

Listeria
Listeria spp., monocytogenes,
Streptococcus Bacillus anthracis,

pyogenes, Bacillus cereus, C.
Streptococcus perfringens, C.
pneumoniae, difficile, C. tetani, C.
Enterococcus septicum

faecalis,
Enterococcus

faecium, Blautia,
Parvimonas micra,

Veillonella,

Peptococcus spp.

salanitronis,

Parabacteroides sp.,

Barnesiella

intestinihominis

Vibrio cholerae,
Yersinia
enterocolitica,

Spp.,

Lurparaccumumupy Campylobacter coli
fo1ye 0aKTepuu:

Klebsiella,

& jejuni & lari,
Helicobacter pylori.,



Citrobacter, 9HTEPONATOT CHHBIC

Enterobacter, E. coli, Salmonella,
Serratia, Shigella spp.

Edwardsiella,

Cronobacter,

arnnuunele E. coli,
Campylobacter,
Sulfurospirillum,
Pasteurellaceae,
Burkholderia,
Haemophilus spp.

Actinobacteria  Bifidobacterium spp. Atopobium species -

Collinsella Propionibacterium
intestinales sp.
Verrucomicrobia - Akkermansia -
muciniphila
Euryarchaeota - Methanobrevibacter -
smithii
Fusobacteria - Fusobacterium sp. -
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