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BeepneHuve

[aHHbIN OTYET COCTaBfiEH Ha OCHOBaHMA pe3ynbratoB HOBEMLIMX Hay4HbIX MccnegoBaHMiA

accoLupaLmm reHoB € 3ab01eBaHNSIMM U MPU3HaKaMKM YesToBEKa, a Takke reH-CcpedoBbIX
B3aMOOENCTBUM (K KOTOPbIM OTHOCSITCS B TOM UKcCrie dapMakoreHeTnyeckme
nccnenoBaHA).

CaxapHbli oMabeT 2-ro Tuna - MHorodakTopHoe 3aboieBaHMe, B KOTOPOM reHeTUYeckas
KOMIMOHEHTa MMEeeT OYeHb CYLLEeCTBEHHbIM BKa. Bonbloe KonmMyecTBo UcCneaoBaHuii
MOCBALEHO KaK MEXaHM3MaM ero pasBUTUS, Tak U BbISIBNIEHUIO TEHETUYECKUX AeTEPMUHAHT U
BO3MOXHOCTM NpeackasaHus pycka pasBuUTUS 3a601eBaHVS.

Pesynbsratbl aHanmsa MySugar No3BOIAOT ONpeaennTb HaCIeaCTBEHHDIN PUCK PasBUTUSA
caxapHOro amabeTta 2-ro Tura, a Takke BO3MOXHbIE MYTU 1 MEXaHU3Mbl €ro PasBUTUS Y
obcnenyeMoro. B oTueTe ocBellLeHbl TakMe acrekTbl MaToreHesa aAnabeTa, Kak HapyLLeHMs]
BMOCMHTE3A U CEKPELIMM MHCYNMHA, Pa3BUTUE UHCYSTMHOPE3UCTEHTHOCTW, MMKUPOBaHME,
ayTOMMMYHHbIE 1 BOCMaNIUTE bHbIE MPOLECChl, YTO MO3BOSET BbIAENATb NPUOPUTETHbIE
HanpaB/ieHMst MPOUNAKTUKM U NeveHms. Takke OTUYeT COAePXUT MHPOPMALIMIO O BIIUSIHAN
reHeTUKM Ha 3PpPEKTUBHOCTb OCHOBHbIX MPOTUBOOMAOETUYECKMX NPENnapaToB, MO3BONSASA
OMTUMU3MPOBATb CTPATErMio leyeHUs 3a6o1eBaHns. [JJOMONHUTENbHO OTYET COOEPXMUT
MHPOPMALIMIO O TOM, HACKOJIbKO MeHOTUN YCUNMBAET WU OCIIabnsaeT BAnsSHME GakTopoB
06pasa XU3HWM U MUTaHUSA Ha PUCK PasBUTUS amabeTa. K TakmM pakTopaM OTHOCATCS
du3nYeckass akTMBHOCTb, HEKOTOPbIE MaKPO- Y MUKPOHYTPUEHTbI B paLMOHe. TakiM 06pasoM,
Ha OCHOBaHMM Pe3ysbTaToOB AAaHHOMO aHanIM3a BO3MOXKHa NePCOHa/IM3NPOBaHHaA TapreTHast
NPoOdUIaKTVKa 3TOro 3abonieBaHs.

HaHHble OHK-TecTa He 9BNsaoTCA AMarHOCTUYECKMMU U He BbISIBNSAIOT Hanndme 3abos1eBaHus
y yenoseka. NprMeHMMOCTb aHanm3a MySugar 3ak/to4aeTcs B NPOrHO3MPOBaHUM pUrcKa U
BO3MOXHbIX MyTeM pasBUTUS CaxapHOro amabeTa 2-ro Tuna, a Takke B NpeaoCcTaBieHnn
pekoMeHOaUMM Ot CHAXKEHUS PUCKOB €ro BO3HUKHOBEHMUS WM B LIENAX YTyuULLEHMS
COCTOSAHUS 300p0oBbs. CrieayeT MOMHUTb, UTO PEKOMEHOALMM MHOMOA MOIyT He
COOTBETCTBOBATb TEKYLLEMY COCTOSHUIO 300POBbsl 06C/IEAYEMOro 1 MO3TOMY MOIYT ObiTb
OOMNOJTHEHbI M MOJTHOCTBIO M3MEHEHbI CMELMATTUCTOM UCXOOSA U3 TEKYLLMX KITMHUYECKMX
rokKasaTesnien 1 CUMMTOMAaTUKM.
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Pe3ynbTaTbl UCCrieaoBaHUS 3
KpaTkoe pestoMe C pesysisTataMy BCex
nccrienyeMblX reHoB, MpeacTaBieHHbIX B BUae

cBOOHOM Tabnmupl

Kak pa6oTaTb C OT4YETOM 6
OTYET COCTOUT U3 4 pasdesnoB, Kaxabli 13
KOTOpPbIX BKJIOYAET B cebs1 noapasaeribl C
KOHKPETHbIMM MokasaTensamMu. BBogHas YacTb
«Kak paboTaTb C OTYETOM» COAEPXUT
noapobHbIN Pasbop CTPYKTYpPbl CTPaHMLL C

OornncaHmeM n pesyrbrataMn nokKkasaTens

CaxapHbiii ouabeT 2-ro Tvna 7
STOT pasfen COAEPXUT OCHOBHYO MHPOPMaLMIO
O puCKe pasBUTUS caxapHOro guabeta 2-ro TMna
y obcnenyeMoro M OCHOBHbIE peKOMeHAALIMN MO

ero npoduiakTnke

MexaHn3Mbl pa3BUTUA cCaxapHOro 14
aunabeta

B pnaHHOM pasgene conepXxuTtcs nHdopMaums o
reHeTunyeckmx daktopax, obycnaBImBatoLLmMX
BEPOSATHbIE MYTU M MEXAHW3MbI Pa3BUTUS
caxapHoro gmabeta 2-ro T1na, a Takxe
COOTBETCTBYIOLWME crieumbuyeckmne
pekoMeHAaUMM Mo TapreTHOM NMpoPuiakTUKe
3aboneBaHus.

BuocmHTEs 1 cekpeums MHCYNMHA
MHCYyNnMHOPE3NCTEHTHOCTb

AYTOMMMYHHbIE MPOLIECChI, MPOLLECCUHT U
rnpeseHTaLms aHTUreHOB

MnkmnposaHue

BocnanutenbHble M pouecchl

OTtBeT Ha papMnpenapaThbl 29
B naHHOM paspene cogepXuTtcsa nHopMaums o
B/IMSAHUM reHOoTUNa Ha 3OPEKTUBHOCTD
MPOTUBOANAGETUYECKUX MPENapaToB U
COOTBETCTBYIOLLME PEKOMEHOALINN:

MeTtdopMmH

MpenapaTbl CyNibGOHUTMOYEBUHDI
TnasonMamHONOHDbI

MHMAbI

CpepoBble pakTopbl 37
[aHHbI pasgen cooepXuT MHGOpMaLIMIO O
B/MSIHNW BbISIBNIEHHbIX FTEHETUYECKMX
0OCOBEHHOCTEN 0b6CenyemMoro Ha BblpaXXeHHOCTb
addekTa PakTOpOoB 06pasa XU3HU U NMUTAHUS U
HeobxoOMMoCTV MOOUOUKALIMW MOCNEOHUX:
MoTpebreHre NULLEBLIX BOSTOKOH

MoTpebreHne NoNMMHEHACBILEHHbIX XXUPHbIX
KMcnoT

LnHk

dusmyeckas akTMBHOCTb



Pe3ynbTaT reHeTn4YeCckoro aHanmsaa
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BuocuHTes 1 ceKkpeunsa

WHCY/MHa
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BocnanuntenbHblie
rnpoueccol

AYyTOUMMYHHblE
npoLecchl

MeTtdopMmH

MpenapaTbl
CYNbPOHUIIMOYEBKHDI
TnasonMaomMHONOHbI

MmHWAabI

MNoTpebneHre NMeBbIX
BOJIOKOH

MoTpebneHmne MHXK
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dunsmyeckasa akTMBHOCTb
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‘ Kak paboTaTb C OTYETOM

Butamun D HasBaHuWe npusHaka

Peayrmar revaeckoro sHamad PesynbraT reHeTMYECKOro aHanmsa -

P oweopis oo Shcon  Pesymenr Stgert BK/TIOYaET MHOPMALMIO 06 aHaIM3MPYEMbIX
UM TP 1o reHax, BCTPeYaeMocTu 1 Ux addekTe Ha NpusHak

BrtTarin D - KVPOPACTRODMAS! BUTAMIN, NPEAL: A aayMs popMar - (O23m
KONEKANBLAPEAONOM (DF) OBA BIGUSHTA MGRHO NOMYHATE K3 MM, BITamiH D3 OPrAHIKAM CrocoGes

b My noa Yebryqen B-cnexTpa. PasHoBraHocTA
BUTAMUHA D UMEIT CHOMHOE CTROBHME W PA3HYK CKOPOCTS NPEOBPI0EIHMA B axTusyio GopHy -
KAnbLTENON [y BuTamdra D3 ona stawe). 3aTem OH CAR3NBAETCR © BEnroM NNasms kpoan VDBP i
MPCHCKORMT AOCTAEKS BHTAMIHE 8 MEweHE ANA T & kanuAgvan, i3 noskar
& kansuTpron. MOCTyNME & Tk, BuTams D corsweaeTcs) © peusnopom VDR, ¥ suramia D cywecTayer
BONLIOE KONVHMECTEO GYHKLIAA: OH PEMYNAPYST BEPSBCTKY UATOKINHOR, SHTHMAKROEHEK NEMTHACE,
COIPERIHIE HMMYHOKOMETEHTHEN KNETOK, BIHAET 3 MOHOLTH # AEHAPHTHBIE KNETI,
APPEDEIMOBEY KNETOK SMHTENMR M BONDCRHBIX CVKYIOR, KOHTRGIMPYET PaliaTy nekan,
PETYIMPYIOIX APTEPHANEHOE AABNSHIE, OBMEH KANBUMA W GOCHOPA, DITUSECK G FANGETER FOPMOHOM,
PEryMMPYIOLLMM FKCTIPECEHIG OFPOMHOND KONMUECTBE {NPEANONORMTENGHE Nopsika S000) rewos.
FloqsaLTHES COCTOSHMA XaPaKTEpUSYIOTER HAGnaTIA U

OnucaHue npmusHaka — ¢M3VIOJ'IOFMH€CK8$I
n annoemMmornornvyeckas VIHd)OpMaLI,VIﬂ O Npu3Hake

YCTORMIABOCTI K BHDYCHEIM L YEMREHMEM BOCT NPOUECCOs, MOrYT

T xaHugpOreKesy. E BECIME IHAWTENSHAI NIOTEHLMAN EUTSMIHE
D B NPOGHAKTHKE OCTRS PECTMPATOPHEIX JABONEBaHINA, 3 CHIDKEIHAN SrD KOHLIEHTPAUHS 8 MNasse
KpoBM 6 e KL ryTed.

Hececnenyemble reHsl

VDR

KonmpyeT Anepkis peuenTop VIR, koTopkit
CERSLBAST KANBLHTPION M1 OCYWECTaReHIAR
PEFYIRLMA SKCTDECCAN MHOMOMHCNEHHEX
VDR-4yBCTBATENBHLIX rewon, PeusnTop k
BUTAMuHY D IKCTIPECCUPYETCA B0 BCBX TAHAX
CPIAHAZMA © BASHOH HHTEHCHEHOCTER,

HO HaMBONES AKTHEHO NPOHCKONAT B
SHTEPOLTEX, STMGEPMACE, KNETKEX KOS
HARNOUEHMKOR, MASOHAHEIX KIETKAX
PeuenTops VDR 0BHapysesbl H3 NOBEPXHOCTH
GONBLUMHCTES WUMMyHHBIX KNETOK, UTO
CNOCCBCTBYET Wi BUTAMAH-D-0N0CReacBaHHoH

OnucaHne reHoB — MHTeprpeTaums GYHKLMIA FEHOB U
VX ponen B MeTabonmyeckmx nyTax

e,
Kopn nauueHTa — YHUKarnbHbIN naoeHTUhUKaTop
obcnenyeMoro

3akmnioqeHne 3ak/lioUeHUe — KIIHYEBOW BbIBOZ, MO MPU3HAKY,

[Fenenmiscin soanis nskasmr oy — Mosy4YaeMbli Ha OCHOBE Pe3y/BTaToB aHa/IM30B

KO MNCTHOCTH PELETTORE BUTAMKS D, 37O O3HAUBET OTHOCUTENSHO HHIKYID BOCTIHHMUMBOCT K
HEMY ¥ OTHOCHTENIBHO BLICOKWA PHCK PASBITVIR BUTAMMHO-D-HEGHLITHBIX COCTORHA ]

mnccenenyemblx reHoB Npm3Haka

O6cnegoeanna

O6cnenoBaHUs — CrMCOK M 06OCHOBaHME
pPekoMeHOO0BaHHbIX o6cne,u,osaH|/u5| ong yTovyHeHusa
aMarHosa

[YHHTHIBRA BEICORMA FEHETYHECKIAR PHCK PR3BATHA D-neduiun
PEKOMEHADRZHE OUSHKA CTATYCA BHTaMAHA D (onpenenssme ypora 25(0H)D B CLROPOTKE KpoRM)
OoB0e BHVMAHAE AHATHOCTVIKE CIEAYET YRENVTH NP HaNkv 3aBOEBaHI (NONEHas
K GONEIHD NOMEK, KOCTRH,
c LM, rpa napin
GAKTOPOB, TAKWK KAK BEGTAUIHCKOA MATIHIE, TEMHESA UBET KGM, KyDEHIAE, TANOLMMANMA, HEIOCTATOK
BECA W CAspehing, GEDEMENHOCTE M BKTALMA Y XEHLH € GAKTOParA PHCKa, |

PekoMeHaaunn rno npopunaktike ——

v 0 umseTCR f 8 BiTaMHe D. EMy MOKET BbiTo BAXHB
MEOGUNAKTAKE LEGUUMTE JBHHOCD BUTAMMMA: PEKOMEHEYETER BEFY/IADHO BKTONATE B DALIMOH MHPHsE
COpTa pbifibl, #HuA WENTOK, CoIP, MEMENS TDRCKH, FOBSRSIO NEHEHS, CIMBOHHOR MACHO, GMETAHY (BChk HeT
MPOTMBONOKE3aHIA N0 NANALHOMY OBHEHY]*. TIOMAMO STOMD, OBCABLYEMOMY MWENETENEH QONOMMTENSHBIA
npwen BvTaMiE [ 8 BOSMPOSKE, COMMSCOREHHON © NEUSLINM BPEHCH, YHMTHSER, 4TO NCSLIEHIS LO36
AGHHOTD BUTSMUNS BLILE OMDENENEHHDND NOPOFA MOKET BTs MANOBARKTHEHO. IUEM SHTUMAKITHKDB,

PekomeHpaumm no npodunakTmke — Crmcok
VMHOMBUAYaNbHbIX PEKOMEHOOBaHHbIX Mep,
HarnpaeneHHbIX Ha MPODUIAKTUKY 3a60/1EBaHMNIA LN
MeTaboNMYeCKNX HapyLLUEHMI

AHTVPETROBMPYCHEIX 11 NPOTUECSNMNENTUUECKIK NPENSRSTOS, MIKKOPTMRONIOS MITM XONECTURAMAHE
PEXOMEHAYETCH. COUETATE € AONCIHHTENHbIM NPUEMOM BiTaa D B I03MDORKAX Bsllue CTAHIAPTHOR
(NOCAE COPNACORaHMA CO CreLManIcTom) ]
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‘ CaxapHblt anabeT 2-ro Tmna

Pe3yanaT reHeTn4yeckKoro aHajin3a

leH MNonumopdumam TeHoTMn YacTtoTa PesynbtaT

AddekT

AGER

FTO

GCKR

HHEX

HLA-DQAT1

HLA-DQB1

HLA-DRB1

HNF1A

IRS1

KCNJM

MICB

MICB

rs3131300

rs11642015

rs1260326

rs7898054

rsi047989

rs1130399
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rs5219

rs1051788
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AJA

T

c/T

c/T

G/G

AJA

G/G

C/C

A/G

G/A

AJA

c/C

70.80%

22.50%

50.70%

43.90%

22.70%

5.80%

5.40%

10.10%

45.50%

49.50%

6.60%

61.00%

MpenpacnonoXeHHOCTb K HOPMasibHOM
aKcnpeccumn reHa. Puck passutua CO2 He ®®
BbISIBIEH

MNoBbilWeHHas aKkcnpeccust reHa. MakTop eNe)
pucka passutus CO2

IMNpenpacnonoXeHHOCTb K yMEpPeHHOMY
HapyLweHuo GyHKumM 6enka. dakTop @
YMepeHHOro CHWXeHWs p1cka passutna CO2

lMNpenpacnonoXeHHOCTb K yMEPEHHO
MOBbILLEHHOW aKCrpeccum reHa. PakTop @
YMEPEHHOro CHVXEHUS p1cka passuTtua CO2

MpenpacnonoXeHHOCTb K UBMEHEHHOM
CTpykType 6ernka. Puck passutua CO2 @ ®
CHWXKEH

BbipaxkeHHasi MpeapacronoXeHHOCTb K
M3MEHEHHOW CTpyKType 6enka. PakTop pucka © 0
passutus CO2

BblpaxkeHHas NpeapacrnonioXeHHOCTb K
M3MEHEHHOW CTPYKType Benka. PakTop pucka © 0
passutng CO2

MpenpacnonoXeHHOCTb K HapyLIEHWIO 00
PyHKUMM 6enka. PakTop pucka pas3sutnsa CO2

MpeapacnonoXeHHOCTb K YMEPEHHO
MOBbILLEHHOW aKCrpeccum reHa. MakTop O
yMepeHHOro pucka passutia CO2

NpenpacnonoXeHHOCTb K HapyLUEHWIO
CTPYKTYPbI U dyHKUMM 6enka. PakTop ® O
yMepeHHOro pucka passutua CO2

BbipaxkeHHasi MpeapacronoXeHHOCTb K
M3MEHEeHHOW CTpyKType 6enka. PakTop pucka © 0
passuTtus CO2

MNpenpacrnonoXeHHOCTb K HOpMaribHOM
CTpyKType 6enka. PakTop pmcka pasBuUTUs
co2



NFATS

NOTCH4

NUDTS

PPARG

PPIP5K2

PRRC2A

RASGRP1

GLUT2

SLC2A2

SLC30A8

TCF7L2

TCF7L2

THADA

WEFS1

ZMIZ1

rs889398

rs915894

rs1257655

rsi805192

rs36046591

rs1046080

rs12912777

rs5400

rs8192675

rs13266634

rs12255372

rs7087006

rs7578597

rs734312

rs703977

G/G

T

A/G

C/G

A/G

AJA

T/C

/T

c/C

T/

G/T

A/G

A

A/A

T/

31.80%

42.50%

31.40%

27%

7.60%

58.80%

23.30%

22.70%

9.30%

8.70%

39.00%

48.50%

83.10%

30.80%

30.00%

MpenpacrnonoXeHHOCTb K OTHOCUTETbHO
BbICOKOW aKCrpeccum reHa. MakTop puycka

passutng CO2

HopMarbHast CTPYKTypa U dyHKUMSA Gerka.

Puck passutma CO2 He BbisiBNeH

MNpenpacnonoXxeHHOCTb K YMEPEHHO
CHWKEHHOWM aKcrnpeccmm reHa. PakTop
YMEpPEHHOro pucka passutus CO2

MpenpacronoXeHHOCTb K YMEepeHHOMY

HapyLweHno GYHKLMOHNPOBaHWS peLenTopa.

DaKkToOp YMEPEHHOIO CHMXKEHUS pUCKa
passutus CO2

MpenpacnonoXeHHOCTb K YyMEpPeHHOMY
HapyLeHmo yHKUMM 6enka. PakTop
YMEpeHHOro pucka passutug CO2

HopMarbHast CTPYKTypa U dyHKUmMS Gerka.

®akTOop cpegHero pucka passuTtna CO2

MpenpacnonoXeHHOCTb K YMEPEHHO
CHWXXEHHOM aKkcrnpeccmm reHa. MakTop
yMepeHHOro pucka passutiua CO2

[NpeppacnonoXXeHHOCTb K YMEPEHHOMY
HapyweHuto GyHKUMM 6enka. DakTop
yMepeHHOro pucka passutua CO2

MpepacrnonoXeHHOCTb K 3HaYUTETbHOMY

CHWXEHWMIO aKcrnpeccnn reHa. dakTop
CHWXEHHOro pucka passutus CO2

BbipaxeHHasi npeapacronoXeHHOCTb K
M3MEHEeHHOW CTPyKType 6enka. dakTop
CHWXEHHOro pucka passutusa CO2

MpenpacnonoXeHHOCTb K YMEPEHHOMY
CHUXXEHUIO aKcrpeccu reHa. dakTop
yMepeHHOoro pucka passutna CO2

MpenpacnonoXeHHOCTb K yMEPEHHOMY
CHWXXEHWIO aKcrpeccuy reHa. dakTop
yMepeHHOro pucka passutua CO2

MpeapacnonoXeHHOCTb K HOPMasibHOM
CTpyKType 6ernka. Puck passutua CO2
cpenHun

HopmarnbHas cTpykTypa 6enka. Paktop
MOBbILWEHHOIrO pucka passuTtus CO2

MpenpacrnonoXeHHOCTb K OTHOCUTETbHO
BbICOKOW aKCrpeccum reHa. dakTtop cpefHero

pucka passutmng CO2
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® O

® O
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® O

® ®
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HopMarbHast CTPYKTYpa 1 GyHKUMS Gerka.

ARAP1 rs56200889 G/G 54.10%
®dakTOop cpegHero pucka passutng CO2

OnpepenerHve

CaxapHbiv gmabet 2-ro tmna (CL2) - xpoHMYyeckoe 3aboneBaHme 13 rpynnbl METABOIMYECKMX HAPYLLEHWN,
B OCHOBE KOTOPOIO JIEXUT HapyLIeHMe YITIEBOAHOIrO OOMeHa, CONMpPOBOXOAIOLLIEECS MOBbILIEHMEM YPOBHS
caxapa B KpOBU (rUnepriiMkemMmen).

PacnpocTtpaHeHHOCTb

CaxapHbii opabeT - Hambornee pacnpocTpaHeHHoe 3aboneBaHMe 3HOOKPUHHOW CUCTEMbI B MUpe. Mo
OaHHbIM MexayHaponHow anabetnueckon pepepaumm, B 2017 rogy HacumTbiBanochb 424,9 MiH 60sbHbIX
CL, a kK 2045 rogy Ux 4mcno, Mo NpOrHo3aM, BolpacTeT Jo 628,6 MnH yenosek. MNpw atoM CL, 2-ro tmna
cocTaBnsetT 90-95% oT Bcen NaTonorum.

MaToreHes

C[2 xapaKTepu3yeTcs COYETaHUEM PESUCTEHTHOCTU NepUPEPUUECKMX TKAHEN K UHCYIIMHY U
HEeOOCTAaTOYHOCTV BeTa-KIETOK NOMAXKENYAOUHOM Xenesbl. PazBuTiie BO3MOXHO ABYMSA MYTAMA:

1. C npenMyLLecTBEHHOW MHCYIMHOPE3UCTEHTHOCTBIO M OTHOCUTENIbHOM MHCYTIMHOBOM
HELOCTAaTOUYHOCTbIO.
B 3TOM cnyyae nepBUYHO MPOUCXOAUT HapyLUEHME YYBCTBUTENIbHOCTU PELIENTOPOB TKaHEN K
VHCYMHY. N3-3a 3TOro rnoko3a KpoBM He MOXET MPOHUKHYTb B KNETKY, KOMMEHCaTOPHO MOBbILLAETCS
BblpaboTKa MHCY/IMHA, UTO BEOET K MMNEPUHCYIMHEMUN, @ 3aTEM, BCNIEACTBME MMNepakTUBHOCT 6eTa-
KJIETOK, CHUXXAETCS UX KONMYECTBO N GYHKLIMS, YTO BEAET K YMEHbLUEHMIO CEKPELIMN UHCYIMHA.

2. C NpenMyLLECTBEHHOW MHCYIMHOBOM HEAOCTAaTOYHOCTbIO C MHCY/TMHOPE3UCTEHTHOCTBIO UM 63 Hee.
Mpy 3TOM NPOUCXOAMUT CHUXEHME PYHKLMM M MAcChl 6ETa-KNETOK MOOXKENTYLOYHOM Xernesbl, YT
NPUBOOUT K YMEHbLUEHMIO BbIPA6OTKN MMM MHCYIMHA. BCneacTBme aToro BO3HUKAET FMMNepriMkemMus,
KOTOpasi MOXET MPUBOAUTb K MHCYTMHOPE3UCTEHTHOCTU.

Takxe BK/ag B natoreHes BHOCAT cnepyroune MexaHU3Mbl:

— [NoBblweHHas npoaykuma rmokKaroHa a}'leba-K}'IeTKaMVI ﬂO,D,)Ke}'IyD,O‘-IHbIVI XXerne3bl, KOTopada NnpmnBoOUT K
CTUMY ALK NPpOoAYKLUNWN TTIKOKO3bl MeYeHbto,

— CHwmxeHne «MHKpeTMHOBOro adpdekTa» — yMeHblueHne cekpeLmm nentuaHbix ropmoHos (IMIM-1um
M) K- u L-kneTkaMm KULWEYHMKA, KOTOPblE B HOPME CTUMYSIMPYIOT CEKPELIMIO UHCYIMHA U CHUXKAKOT
CeKpeLMIo [TIIoKaroHa;

— CHWXeHMe NpoayKuMM aMuiivHa 6eTa-KiieTKaMm NoOXKeyooYHOM Xenesbl, BCIEACTBME Yero
MPOUNCXOAMUT YBENMYEHNE CKOPOCTM abCcopbLmm ITIIOKO3bl B KULLEYHUKE U YCUNIEHWE anneTUTa;

— CHWXeHMe yTpeHHen cekpeLmm fodamMmHa, YTO MPUBOAUT K MOBbIWEHWIO anneTuTa;
— HapylueHne MMMYHHOM perynsiumMm 1 Hasmyme XpOHMYECKOro BOCMANMTENbHOIO MPOLLECCa B XXUPOBOWM

TKaHW.

Ponb reHeTukm



B OCHOBHOM BO3HWKHOBEHME 3a601EBaHNS CBA3AHO CO C/TIOXHbIM B3aMOLAENCTBMEM FEHETUYECKMX
$aKkTOpOB pUcKa C PaKkTopamMm BHELWHEN cpefbl, TaKMMU KakK PaLMOH MUTaHWS, Hanmume OXMpeHus, obpas
XWU3HU U T.4. B uenom HacnegyemocTtb CL2 coctaBnseT oT 30% go 70%, npu 3TOM A/18 /ML, Y KOTOPbIX
OOVH 13 poguTtenen nmeet CL2, pyUcK pas3BUTUS 3aboneBaHusa cocTtasnseT 40%, ecnm oba poamTens
605bHbl - 70%. Ha cerogHsAWHMN geHb 3BeCcTHO 6osiee 80 reHoB, MOMMOPGU3Mbl KOTOPbLIX BIIMSIOT Ha
rnpenpacnonoXeHHOCTb Kk C[2. Takxe CyLecTBYIOT MOHOreHHble popMbl Anabeta (MODY-guabeTsl),
KOTOpble cocTaBnstoT 2-5% oT Bcex gmarHosos CL.

KnuHunyeckas kapTuHa

— lNocTeneHHoe Havano 6e3 Bblpa>X€HHbIX CMMIMNTOMOB; BO3MOXHbI cnabocCTb, 6bICTpaF| YTOMNAEMOCTb,
He3HauuTenbHas Xaxnaa, TrHOMHMYKOBbIE NMopaXeHna KOXW;

— OuarHoCTUpYeTCs NpemMyLLECTBEHHO B BO3pacTe cTapLe 40 fieT, HO BO3MOXHO 1 6oree paHHee
pas3BuUTUE;

— 3avacTylo codeTaeTcsi C M36bITOYHOM MacCOW Tera UK OXMPEHMEM, OCOBEHHO abaoOMVHANIbHOrO TUMa
(BucLepanbHas popma);

— WmmyHonoruueckue Mapkepsbl (aytoaHtutena ICA, GAD, IA2) He onpepnenstoTcs NMOO onpenenseTcs
TOSIbKO OOWH BUL, B HEBBICOKMX TUTPAX;

— COXpaHSIeTCs YaCTUYHAs CEKPELIMS MHCYIIMHA, MPU 3TOM Habio4aloTCA TMMNEPUHCYTMHEMMS U
VHCYTMHOPE3NCTEHTHOCTD;

— HabnopaeTcs YacTast accoumanmsi ¢ ApyriMy COCTaBSIOLLMMN METabOIMUYECKOrO CUHOPOMA.

Passutune caxapHoro Omnabeta 2-ro Tmna BKJIlOMAEeT HECKOJ/IbKO 3TanoB

1. CHMXeEeHne YyBCTBUTEJIbHOCTU TKaHeM K MHCYNNHY M MOBbIlWeHHada NpoayKuma rmoKo3bl NeYeHbro
NPUBOLAT K YBEJIMYEHUMIO YPOBHA Caxapa B KPOBU HaTOLLaK.

2. HapylueHure cekpeLmm MHCYIMHA, YTO NPUBOOUT K ero HeloCTaTOYHOM BblpaboTke B OTBET Ha
MOCTyN/IeHME ITHOKO3bl. M3-3a 3TOro BO3HWKAET NOCTNpaHamarnbHasa runeprivkemMms (MosbileHne
YPOBHS TIOKO3bl B KPOBW MOCHE efbl).

3. HapyuweHune PyHKLMM 6eTa-KIeToK, KOTOPOEe BO3HMKAET B pe3ysibTaTte COBMECTHOIrO OENCTBUS
HECKOJIbKMX PaKTOpPOB:

— [TIIOKO30TOKCUYHOCTb, T.€. COCTOSIHME OSMTENbHOM XPOHUYECKOM rmneprimkeMmin. MpruBOAUT K
CHUXEHMIO CEKPELIMM MHCY/IMHA BeTa-KeTkaM1 B OTBET Ha UX CTUMYISLUMIO (deCeHcUTU3aums). 3Tto
MOXET MPOSABMATLCS KakK CHUXKEHWEM, TaK U MOJSHbIM OTCYTCTBMEM NepBoi ¢asbl cekpeLmm
WMHCY/IMHA, a TakXXe HapyLleHMeM MybCUPYIOLWEN CEKPeLMN MHCYIMHA;

— CHWXEHWe MacChl 6eTa-keTok. CHUXAETCH MX CMOCOBHOCTb K pernimMkaumm M HeoreHesy,
npeobragatoT NPOLIECChl anonTo3a K/IETOK. TakXKe HapYLLIAETCS KOHBEPCUS MPOUHCY/IMHA B
WHCYJIMH U YBEIMYMBAETCS A0S €ro NPOMEXYTOUHbIX GOpPM, KOTopble 061agatoT NMLlb
HE3HAUNTENbHOM CaxapOCHMXAIOLEN aKTUBHOCTbIO (MPpUbnanTenbHO 5-10% no cpaBHEHMIO C
WHCYJIMHOM);

— JIMNOTOKCUYHOCTb. CKoneHmne XXUPHbIX KNC/OT B 6eTa-KneTkax npnBOoOUNT K UX
HeYyBCTBUTE/IbHOCTM K MOBbILLUEHHOMY YPOBHIO MIMKEMUN.

BrnoxmMmnueckmnm nokasarenb

OunarHocTtrka caxapHoro omnabeta OCyLecCTBNAeTCd Ha OCHOBaHNA na6opaTopr|x rnokasaTenem rMmMKeMum:
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1. Ha ocHOBaHUM OBYyX UMbP, HAXOOAWMXCS B OMabETUUYECKOM aMana3oHe:
— MMKeMns HaTowak 2 7,0 MMorb/n;
— mKemusa yepes 2 yaca nocne MNrtT 2 11,1 Mmmonb/n;

— ypoBeHb HbAlc (rmMvkupoBaHHOIro reMornobuHa) > 6,5%.
Hanpwumep, aBaxabl onpeneneHHbin HbAlc nnm ogHokpaTHoe onpeneneHme HbATc n ogHokpaTHoe
onpepneneHne ypoBHS MTHOKO3bl.

2. Mpwn cny4YaiHOM onpeaeneHnmy rmmkemmim 2 11,1 MMosb/n U HalMumMmn KITaCCUYeCKUX CUMIMTOMOB /Ui
KapTWHbI OCTPOWN METABOINUECKON OEKOMIMEHCALIMN.

MeTabonuyeckue nyTm
1. Ocnabnexune YTUIn3aumm rmoKo3bl MHCYJIMH3aBUCUMbIMU TKaHAMA.
2. YcuneHue pacnaga rmmkoreHa, 6emkoB, XXUPOB B NEYEHM, CKENETHbIX MbILWLIAX, XXMPOBOW TKaHW.

3. CHMXeHMe OKUCEHMS TTIIOKO3bl B MEHTO3HOM LMKIIE, CUHTE3E IMMMUOOB, yCcnneHne CMHTe3sa
xXonecrtepuHa.

4. MNoBblWEHME COAEPXaAHUS MOKO3bl, MOJTIOYHOWM KUCOTbI, TAI, aMUHOKMCIIOT B KPOBMU.

5. YBennyeHue rmoKoOHeoreHesa.

CpepoBble pakTOpbl pMCKa pa3sBUTUS caxapHoro guabera 2-ro Tuna

1. U36bITOYHasA Macca Tena uam oxmpeHue.

Y 90% ntofgent ¢ BbisBneHHbIM C2 1MeeTcs M3bbIToYHas Macca Tera UM oxupeHue. MNMpy 3TOM B KpOBM
YBENMUMBAETCS KONMUYECTBO HESTEPUDULIMPOBAHHbBIX XUPHbIX KMCnoT (HAXKK), rmyuepuHa, peTuHOs-
cBsa3blBatoLLEero 6emka 4, ropMOHOB, LIMTOKMHOB, MPOBOCMa/IMTENbHbIX MapKEPOB U OPYrMX BELLECTB,
YyYacCTBYIOLWMX B Pa3BUTUN MHCYIMHOPE3NUCTEHTHOCTU. [1pM 3TOM HaKomnneHme Xupa npoucxoouT B
3KTOMUYECKMX MEeCTax, B TOM UMCre U B 6eTa-KeTkax, NpUBOAS K JIMMOTOKCUYHOCTU.

2. AptepuanbHas runepteHsus (AlN).

Al BCTpeyaeTcs y nauueHToB C AMabeToM NpMMeEpPHO B ABa pasa valle, YeM cpeau naumeHTos 6e3 Hero.
OHa ycKopsieT BO3HUKHOBEHME MUKPO- M MAaKPOCOCYAMUCTLIX OCITOXHEHUN U 3HAYUTENBHO YBENTNUMBAET
PUCK pasBUTUA CepaeYHO-COCYAMCTbIX 3a601eBaHNM, UHCYNBTa U TEPMUHANBHOW CTagyu NOYEUHOM
HeOOCTaTOYHOCTW.

3. MoBblWeHHbIN YPOBEHb XON1ecCTepuHa.

Y naumeHToB ¢ C[02 4acTo HabOAATCA HAPYLUEHWNS IMMUOHOMO O6MeHa (MOBbIWEHWE YPOBHS
TpPUrMLepmnaoB, cHmxeHune yposHs JIMNBI1 v ysenuueHwe JTHI), koTopble yBeNMUMBaOT pUCK pas3BUTUS
CepAeYHO-CcOCYANCTbIX 3aboneBaHMN. TakXKe MokKasaHo, YTO BbICOKMIN YPOBEHb OBLLErO XOnecTepmrHa v
yrnoTpebrneHme B NuLLy NpoaykToB, 60raTbiX XONeCTEPUHOM, CBA3aHbl C BbICOKMM PUCKOM pasBuTus CO2.

4. KypeHue.

HWKOTWH ycunmBaeT BocraneHme v OKUCTIUTENbHbIN CTPECC, YTO HEMOCPEACTBEHHO HapyLwaeT GYHKLMIO
6eTa-KJIETOK MOMKENYOOYHOM XeNesbl U YBETMUYMBAET PUCK pa3BuTusa CL2. Takxe KypeHue saBnseTcs
OCHOBHbIM PaKTOPOM pUCKa Pa3BUTUS CEPOEYHO-COCYOUCTbIX 3a60NEBaHMIN, B TOM YNC/IE MLLEMUYECKON
60ne3HM cepua y NaLMeHTOB C CaxapHbIM OMabeToM.



5. HenpaBunbHbI 06pas XU3HU.

Bonbwown Bknag B passutmne CL2 BHOCAT Takme GakTopbl, Kak OTCYTCTBUE GUINYECKON aKTUBHOCTH,
HEeLOCTaTOK CHa, CTPECC M Apyrue npobrembl MCUXUYECKOrO 34,0P0BbS.

[aHHble GakTopbl BMSIOT Ha OOLLYIO PE3NCTEHTHOCTb OPraHM3Ma, MPUBOLST K YBE/IMYEHUIO Beca U
BbI3bIBAOT CHMXXEHME YYBCTBUTENIbHOCTU TKAHEW K MHCYNIMHY. HEOOCTaTOK CHa MOBbIWAET anneTuT 3a CYeT
CHWKEHUS YPOBHS NEMTUHA U MOBbILEHUS YPOBHS MPEMHA, a Takxke ABnseTcs GakToOpOoM pucka asis
BO3HMKHOBEHUS Al B CBA3M C NOBbllWeHWeM cpegHecyTouHoro ALl, YCC 1 akTMBHOCTY CUMMATUUYECKOW
HEPBHOM CUCTEMDI.

3akJiroueHme

Mo pesynbTaTaM reHeTUYECKOro aHaM3a BbisiB/IEH MOBbIWEHHbINA PUCK Pa3BUTUS CaxapHoOro anabeta 2-ro
TMna.

ObcnegoBaHUS

1. MpoBeneHmne obLero aHammaa KpoBmM M MOYU; aHTpornoMeTpus (MamepeHmne MMT, COOTHOLEHMS Tanus/
6enpo), onpeneneHme NpPoLEHTHOrO COOTHOLLIEHUS XUpa; U3MEPEHME apTepuanbHOro AaBneHus - 1 pas B
6 Mecsues.

2. OnpegeneHne y ob6cnenyemMoro ypoBHS ITIHOKO3bl HATOLWAK U MMKUPOBAHHOIO remMornobmHa — 1 pas B 6-
9 MecsLEeB, 0OCOHBEHHO MO JOCTUXEHUM obcrnenyembiM 60 fieT.

3. BroxmMmnyeckmnin aHanmMa KpoBm (@kTUBHOCTb ANAT 1 AcAT, yposHu JTNBIM, JINHI, Tpyurinuepmnoos,
ob6LLero xonecTepmHa, MOYEBMHbI, KpeaTUHMHA, MOYEBOM KMCOTbI, C-peakTBHOIro 6ernka), npoBeaeHue
TecTa Ha TONepPaHTHOCTb K roko3e - 1 pa3 B 6-9 MecsLeB.

4. OnpegeneHne cneumopunyeckmx aytoaHtuten (ICA, GAD, K TMpo3nHpocdaTase) M YPOBHS TaypuHa B
nnasme Kposu - 1 pas B 6-9 MecsueB.

5. 3KT - 1 pa3 B 6-9 MecsLeB, XONTEPOBCKOE MOHUTOPUpPOBaHMe ALl - npu nosblweHun AL 6onee 90%o.

6. KoHcyIbTaummy CreumanmcToB: 3HA0KPUHOIOra, OKY/IMCTa, HEBPOSIOra, KapAMoriora, FMHeKosiora Mo
NMoKa3aHWsAM MpY HasM4YMK COMYTCTBYIOLWEN NaTonorum Mo 1 pas B 6-9 MecsLeB.

PekoMeHaaumm no npodunakTrke

IMockonbKy Ha OCHOBaHUKM FEHETUYECKOr O aHaM3a Yy 0bcrenyemMoro BbisiB/IEHa MOBbILLEHHas
NpenpacrosioXXeHHOCTb K PasBUTUIO CaxapHOro avabeta 2-ro Tuna, eMy crieqyeT NpuaepXmBaTbCs BCeX
NPodUIaKTUYECKMX Mep 419 NPenoTBPALLEHNS ero Pa3BUTUS.



PekoMeHpaumy Mo nuTaHuio:

1. O6cnenyemMoMy Heo6XoaMMO COBMIIOAATE CYTOUHYKO HOPMY KallOPUMHOCTU paulMoHa NTaHUs os
NPOGUIAKTUKM OXMUPEHUSI IMBO OrPaHNYNTL ee Mpu HEOBXOOMMOCTM CHUXEHWS Beca.

2. OrpaHM4UTb yrnoTpebrieHMe XMPOoB (Mpexae BCEro XMUBOTHOMO MPOUCXOXAEHWNS) U JTErKOYCBOSIEMbIX
YIMIEBOLOB; YBENMUUTL NOTPEBIeHNE KIETUaTKK; YreBoAbl MoTpebaTb B OCHOBHOM B COCTaBe OBOLLEN,
LLeNTbHO3EPHOBBIX M MOJIOYHbIX MPOOYKTOB; BK/HOUaTb B PaLMOH MpoayKTbl, 6oratbie MOHO- U
MOSMHEHACHILEHHbBIMU XUPHbBIMU KMCoTaMu (pbl6a, pacTUTENbHbIE Macsa); YNoTpebnaTb OBOLWM nepes
KaxkablM MPUEMOM MULLK, OCOBEHHO Mnepen yrnoTpebneHeM Kpaxmancoaepallumx NpoayKToB, ANs
CHUXXEHUS IMINKEMUYECKUX MUKOB B KPOBW; OOMYCTUMO YMEPEHHOEe NoTpebrieHne HEKaNopUIMHbIX
caxapo3aMeHUTENEeN.

3. OrpaHunuuTb ynotpebneHue conm o 3 r/CyTku ons npoPuiakTUMKmM apTepranibHOM MMNepTEH3NN.

4. CTporo npuaepXmBaTbCa yMEPEHHOro NoTpe6eHNs aflkoroNbHbIX HaNMUTKOB (He 6oree 1 yCroBHOM
€OMHULbI A9 KEHLUMH 1 2 YCMIOBHbIX €OMHUL, 418 MYXXUYMH B CYTKM) MPU UCKITKOUYEHNN eXeqHEBHOrO
ynoTpebreHns ankoross.

5. Mpy HEOBXOAMMOCTM MO Ha3HAYEHUIO CMELMANMCTa MOXET ObiTb NOSIE3eH AOMONHUTENBHbIN KYPCOBOMN
rnpvem L-kapHO3MHa, TMNOEBOW KUCMOTbI, KO3H3MMa Q10, MHIMBUTOPOB anbda-rMoKo3naasbl (akap60o3bl U
Op.), @ TaKxe TaypuHa 1 MHo3uToNa B kadecTtee BAL.

PekomeHaaLmmM Mo ¢pU3NYECKOMN aKTUBHOCTU:

Ob6cnenyeMoMy HEOOXOAMMO 3aHMMATbCS eXeQHEBHOMN GU3NYECKON aKTUBHOCTBIO B TEYEHUE OHS:
MPOryskM MeLwKoM BMeCTO e34bl Ha MallMHe, MOLbEM MO NeCTHULE NEeWKOM BMeCcTo nmdTa U T.A., a Takxke
YMepeHHbIM1 a3PO6HbIMU PUINYECKMMU YNPaXKHEHUSMU NPOAOKUTENBHOCTbIO 30-40 MUHYT He MeHee 3
pa3 B Hefernto.

PekoMeHOaLMM MO M3MEHEHUIO 0Bpasa XNU3HW:

Ob6cnenyeMoMy HEODXOAMMO CYLLECTBEHHO OFPaHUYUTb UM UCKITIOUNTD BPELAHbIE MPUBbIYKY, B
OCOBEHHOCTU KyPEHWME CUrapeT U ApYrmxX HUKOTUHCOAEPXALLMX NPOAYKTOB, HOPManM30BaTb PEXMM OHS,
obecneynTb 4OCTAaTOYHYIO MPOOO/PKUTENbHOCTb CHA (He MeHee 7 Y B ieHb) N UCK/IIOUNTb CTPECCOoBble
dakTOopbI.



MexaHM3Mbl Pa3BUTUS

CaxapHbiv ouabeT 2-ro Tuna SBSEeTCS KOMIM/IEKCHbIM, MHOFOMaKTOPHbIM U BECbMA
pPasHOOBPa3HbIM MO MeXaHM3MaM MaToreHesa 1 KINMHNYECKOMY TeYEHMIO 3aboIeBaHnEM, U Ha
CEeroaHsWHUM AeHb CTaHOapTHas knaccuduikaums gmabeta cornacHo MKB noasepraeTcs
obcyxaoeHuo. HenaBHO 6bin1 Mpea/TIOXXEH HOBbIN CMOCO6 KnaccuduKaLmMm CaxapHOro amMabeTa,
B OCHOBE KOTOPOIO JIeXaT KIIMHMYECKME MapKepbl: YPOBEHb aHTUTEN K
rnyTamatoekapbokcmnase, ypoBeHb MUKUMPOBAHHOIO reMornobuHa, MHAEKC Macchl Tena,
BO3pacT MaHudbecTaumm 3aboneBaHus, Haekcbl HOMA-B 1 HOMA-IR. Ha ocHoBaHMM 3TUX
rMapaMeTpoB 6bl/10 BblaeNeHO 5 HOBbIX CrieLmanm3mpoBaHHbIX FpyMn guabeTa: TaxXesbin
AYyTOVMMMYHHbIM AMABET, TSXENbI UHCYIMHOEPULIMTHBIN OMabeT, TAXesblv
WMHCY/IMHPE3UCTEHTHbIW OMabeT, CaxapHbi AMabeT YMEPEHHOM TSXECTU, CBA3aHHbIN C
OXXMPEHMEM U BO3PACT-aCCOLMMPOBAHHbIM CaxapHbli OMabeT yMepeHHOW TsxecTu. JaHHas
KrnaccuduKaumsa 3HAYMUTENBbHO JTyYLle YYUTbIBAET MPUYMHDBI M MaTOreHe3 pas/inyHbiX GopM
caxapHOro avabeTa, Hexenu npuHaTas B MKB-10. PeaynsTaThbl HalwmMX UCCeaoBaHMin
MoKasasnu, YTO MPaKTUYECKU AN KaXA0ro 13 yKasaHHbIX MapaMeTPOB MOXHO BbISIBUTb
B/IMSIIOLLME HA HErO reHeTuYeckme hakTopbl.

TaknM 06pa3oM, caxapHbli OMabeT 2-ro TuMna MoOXeT BO3HMKAaTb B pe3ysisTaTe pa3BUTUs
VHCYNMHOPE3UCTEHTHOCTY, M3-3a HApPYLLIEHWUIA CEKPELIN MHCYSIMHA TMOO MOXET OblTb
06yCcnoBeH ayTOMMMYHHbIMM MexaHn3MaMn. Takke peLuatoLLee BIMSIHUE Ha ero passutme
MOIYT OKa3blBaTb MEXaHW3Mbl, CBA3aHHbIE C OXMPEHNEM N BO3PACTHbIMU OCOBEHHOCTAMM
yenoBeka. HakoHeL, MOryT CylecTBOBaTb KOMOUMHMPOBaHHbIE GOPMbI CaxapHOroO AMabeTa,
HanpuMep WHCYMHOEDULIMTHOIO M CBA3AHHOMO C OXMPEHMEM. YYET BCeX 3TUX
OCOBEHHOCTEN BaXEH He TONbKO /151 MOCTAHOBKM AMArHO3a, HO U 1 OMTUMaribHOM
NpodUNakTVK 3aboneBaHs!, @ Takxke ornpeneneHus CTpaTermm ero Tepanmm.
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B1ocmHTE3 U ceKpeund NMHCYJIMHa

Pe3yanaT reHeTn4vyeCckKoro aHasin3a

leH Monumopdusm TleHoTun YacToTa PesynbTtaT AdPekT

MpenpacnonoXeHHOCTb K yMEPEHHOMY
CHWXEHMIO 3KCrpeccun reHa. DakTop
TCF7L2 rs12255372 G/T 39.00% YMEPEHHOIO pUCKa HapyLeHUs pasBUTUS ONG)
NOMKENYyOOUHOM Xenesbl U cekpeumm
WHCYNMHa

MpenpacnonoXeHHOCTb K yMEPEHHOMY
CHWXKEHMIO SKCrpeccun reHa. dakTop
TCF7L2 rs7087006 A/G 48.50% YMEPEHHOIO py1CKa HapyLIEHWS Pa3BUTUS @ O
NOMKENyOOUHOM Xenesbl U cekpeumm
WHCYNHa

MpeapacnonoXeHHOCTb K YMEPEHHOMY
HapyLeHuo GyHKUMM 6enka. dakTop
GLUT2 rs5400 c/T 22.70% YMEPEHHOIO py1CKa HapyLLIEHWS Pa3BUTUS @ O
nookeyoouHOM Xenesbl U cekpeLmm
WMHCYIMHa

MpenpacronoXeHHOCTb K 3HaUUTETIbHOMY
CHUXXEHMIO 3KCrpeccumn reHa. DakTop
SLC2A2 rs8192675 C/C 9.30% CHWKEHHOrO py1CKa HapyLLEHWS pas3BUTUS @ @
NMOMKENyOAOUHOM Xenesbl U cekpeumm
WHCYNMHa

MpenpacrnonoXeHHOCTb K HapyLIEeHWIO
HNFIA 1169288 c/c 10.10% dyHKUMM Beska. DakTop prcka HapyLeHWs o O
’ PasBUTUS MOMKENYAOUYHON Xenesbl 1

cekpeunn NHCyn1Ha

MpenpacnonoXeHHOCTb K HapyLIEHMIO
CTPYKTYpbl U PyHKLMM 6enka. PakTop
KCNJT rs5219 G/A 49.50% YMEPEHHOrO pycka HapyLIEeHWsI PasBUTUS CNS)
NOMKENyOAOUHOM Xenesbl U cekpeumm
WHCYN1Ha

MpeapacronoXeHHOCTb K yMepeHHO
MOBbILEHHOW 3KCrpeccun reHa. dakTop
HHEX rs7898054 c/T 43.90% YMEPEHHOIO CHWKEHWSI PUCKa HapyLIEeHWsI @
PasBUTUS MOMKENYOOYHOM Xenesbl 1
ceKkpeLumm UHCYWHa



BblpaxkeHHasi npeapacronoXeHHOCTb K
M3MeHeHHOM CTpyKType 6enka. dakTop
SLC30A8 rs13266634 T/T 8.70% CHWXEHHOIO PUCKa HapYLLEHWsI Pa3BUTUS @ ®
MoOKeNyooYHOM Xenesbl U cekpeumm
VHCYNWHa

MpenpacrnonoXeHHOCTb K BbICOKOM
aKcrpeccum reHa. MakTop cpegHero pucka

ZMIZ1 rs703977 T 30.00% °
HapyLUEeHMs Pa3BUTUS MOMKENTYLOUHOM
Xenesbl 1 CereLl,l/lM |/|HCyJ'||/|Ha
HopMarbHast cTpykTypa W GyHKLMS 6enka.

ARAPT rs56200889 G/G  5410% PaKTOP CPEAHErO PHCKa HApYLLIeHNS

PasBUTUS NMOOXKENYO0UHOM Xenesbl 1
CeKpeLmm NHCYNMHa

HopManbHas cTpykTypa 1 dyHKUMsS 6erka.
NOTCH4 rs915894 T/T 42.50% Puck HapyLlueHus pasBUTUS MOOKENyS0YHOM ® ®
Xenesbl U CEKPELIMMN UHCYMMHA He BbIABMEH.

HopMarnbHas cTpykTypa 6enka. dakTop
MOBbILUEHHOrO pUCKa HapyLIeHUs pa3BUTUS
MOMKENYOOYHOM Xenesbl U cekpeLmm
UHCYMHa

WEFS1 rs734312 A/A 30.80%

MHCynMH - ropMoH, BbipabaTbiBaeMbl 6eTa-KIeTkamMm NoaxXenyaouHomn xenesbl. BUocMHTe3 1 npoueccuHr
MHCY/IMHA BKJIOYAOT HECKOSbKO CTagmi. CHavana obpasyeTcs npenpouHCYMH, cocToawmin 3 110
AMMHOKMCIOTHbBIX OCTaTKOB W BKJIFOUaIOLWMIM B ce6S pacrofioXeHHble nocrnenosaTenbHo L-nentug, B-
nentmg, C-nentmg n A-nentua.

B 3P curHanbHbIM L-nenTuna, coctoswmm ns 24 aMMHOKMUCIOT, OTWErNJISeTcsa OT nentuaa, obpasyercs
MPOUHCYMH (86 aMUHOKMCIIOT), KOTOPbIM 3aTEM HanpaBseTcs B KOMMieke fonbaxu. Janee B npouecce
OJIMTENbHOrO CO3peBaHUs OT MPOUHCYNMHA oTwenseTcs C-nentng, cogepXxawmm 31 aMmHokucioTy. B
pesyrbTaTe 06pasyeTcs aKTUBHbBIA MHCYJIMH, UMEIOLWMIM B CBOEM cocTaBe 51 aMUHOKMUCIOTHBIN OCTaTOK U
COCTOSILMM U3 OBYX NeNTUAHbIX Lenen (anbda-uernb — 21 aMMHOKKCOTa U 6eTa-uernb — 30 aMUHOKUCIIOT),
COEOMHEHHbIX OnCYbPUOHBIMU MOCTUKAMU.

BeTa-KneTkn NogXXenygouYHOM Xenesbl YyBCTBUTENbHbI K YPOBHIO MKOKO3bl KPOBU. [THoKO3a
TpaHcnopTMpyeTcs TpaHcnopTepamm (GLUT) BHYTpb 6eTa-kneTtok. Ee MeTabonmam reHepmpyeT ATO,
KOTOPbIM MHIMBMpyeT ATD-uyBCTBUTENbHbIE K+ KaHasbl, UTO BbI3bIBAET MOTOK KasibLIMS BHYTPb KJIETKU.

B cBotO oyepenb NoBbIlEHME KOHLEHTPALIMN MOHOB KaslbLiMS 3aryCcKaeT BbICBOBOXAEHME FPaHY/
MHCyMHa. CekpeLms MHCYSIMHA PEeryniMpyeTcs LieMbiM psSooM FOPMOHOB M MECCEHIKEPOB, a Takxke
HEeNPOTPAHCMUTTEPOB. MenTUaHbIE FOPMOHbI, HaNpUMep rMtokaroHonogobHbIM nentug 1 (GLP-1),
YBEMMUMBAIOT KOHLIEHTpaLUMio LAM® - BaXXHOrO MecceHaXepa MHOMMX BGUONOrMYecKMX NpoLLEeccoB U
TaKMM 06pPa30OM Yepes NMPOMEXYTOUHbIE MYTU YCUNMBAKOT CEKPELMIO MHCYTMHA. ALLETUIXONTMH — OCHOBHOM
HeMpornepenaTunk NapacMMnaTUYeCcKon HEPBHOM CUCTEMbI — MOXET MOBUIIM30BaTbL BHYTPUKIIETOUHYHO
KOHLIEHTPALIMIO MOHOB KaslbLIMS, @ TaKXe B/IMSTb Ha CEKPELMIO MHCYIIMHA OPYrMMU MYy TAMM.



BaxxHyto pornb B pasBuTumn 1 GYHKLIMOHUPOBaHUM BeTa-KeTOK NOOXKeTyaOYHOM Xenesbl M CEKPeLIMn
MHCYMMHa urpaet Wnt-6eTa-KaTeHMHOBBIN CUMHaNbHbIV MYTb = OAMH U3 OCHOBHbIX CUIHAsbHbIX MyTew,
perynmpyroLmMx npoLecchl SMOPUOHANbHOro pasBnTUs, OMbdepeHUMpPOBKIM, NOgAEPXKaHUS GeHoTUNa
CTBOJIOBbIX KJIETOK, ONMpefenieHns MonspHOCTU KIETKU M MUrpaumn. CUUTAETCS, UTO CyLLecTByeT 3
CUrHanbHbIX MyTM Wnt: KaHOHUYECKUI (KOHTPONMPYIOLWMIA CBS3bIBaHME B-KaTeHMHa C
TPaHCKPUMNUMOHHbIMM dakTopamm TCF/LEF), HekaHOHMYecku (KanbumeBbi, 6e3 yyactus B-kaTeHMHa) n
Kackapg, KOHTPONMPYIOLMM NONSSPHOCTD KIETKM.

Hanbonee nayyeH KaHOHUYECKUIM CUrHaMMHI. HapylueHne paboTbl FeHOB, CBA3aHHbIX C 3TUM CUMHaNbHbIM
rMyTeM, SBSIETCS OOHUM U3 GaKTOPOB pUCKa U MEXAHM3MOB MNaToreHesa Kak caxapHoro avaberta, Tak u
MHOMMX OpPYrnx 3aboneBaHui, B YaCTHOCTM HEMpOAEereHepaTVBHbBIX M1 OCOBEHHO OHKOIOrMYECKMX.
Hanbonee xopowo nay4yeHbl NomMopduaMbl, CBA3aHHble ¢ reHoM TCF7L2, KoampyrowmMm
TPaHCKPUMNLMOHHbIN GaKTop, UrpaloLLmi posib B TOM YACTIE B Pa3BUTUM 6eTa-KIETOK NOOXKeTyA0UHOMN
Xernesbl, CeKPeLIMN MHCYIMHA U perynsaumy roMeocTasa [MoKO3bl.

B Tepanum C[L, UMetoTca faHHble O TOM, YTO OTBET Ha NnpenapaTbl CYNIbPOHUIIMOYEBUHBI U MHTMEUTOPDI
OMNenTMouInenTuaasbl-4 MOXET ObiTb CBA3aH C PAOOM OOHOHYKIEOTUOHbBIX MOIMMOPOU3MOB B reHe
TCF7L2 (a Takxe B KCNJ11 1 ABCCS8).

CnepyeT OTMETUTb, YTO CYLLECTBEHHbIE HapPYLUEHUSI MTEHOB, YYaCTBYIOLMX B CEKPELIMMN UHCYIMHA, Yalle
NPUBOLOAT K PasBUTUIO MHCYMH3aBucuMoro C1, NnoaToMy B AAaHHOM OTYETE OTCYTCTBYET psif FEHOB,
BIIMSAOLMX Ha CEKPELIMIO MHCYIMHA. OOHAKO CYLECTBYOT NOIMMOPPU3MbI, CBA3AHHbIE TaKXe M C PUCKOM
passutua CLO2.

3akJiroueHmne

FEeHETUYECKMIA aHaNM3 BbISIBU Y 06CrenyeMoro ¢akTopbl pUcKa HapyLIeHWI perynaumm 6MocmnHTesa 1
CEeKpeLMM UHCYIMHA, BbISIBNEH CPeaHuii pUck pasemutia CL, No aHHOMY MEXaH13My.

ObcnegoBaHUS

Ob6cnenyemMoMy None3Ho 0bpaTUTb BHUMaHME Ha 06LWMIA pUck pa3BuTusa CL2 1 COOTBETCTBYIOLME
pekoMeHOaumu (pasgen «CaxapHbii AMabeT 2-ro Tuna»), B MepByto ovepenb Ha nHoekc HOMA-B. Ecrm y
obcnenyeMoro BCe Xe MMEIOTCS HapyLUEHUS YPOBHS MHCYIMHA U eMy Ha3HaueHa MHCYNMHOTepanus,
pPEKOMEHYETCS OLLeHKa YCBaMBaeMbIX YITIEBOAOB MO cucTeMe XNebHbIxX eauHuL, (XE) onis koppekumm go3bl
WHCYMHa nepeq enon. Npu Heo6XxoaMMOCTN BO3MOXHO Ha3HauYeHWe JOMOHUTENbHbBIX 06CenoBaHUM
rMooKenyoo4vHoM xenesbl. [py HasHauYeHUM NMpenapaToB LIMHKA - KOHTPOJb AaHHOro pepMeHTa B KPOBMU.



PekoMeHOaLmMm Nno npodunakTuke

O6crenyeMoMy XenaTenbHO CrIefoBaTh OBLMM PEKOMEHOALIMAM, MPUBEAEHHbIM B pa3aerne «CaxapHbii
AmnabeT 2-ro Tvna». Gusmyeckas akTMBHOCTb 611aronpusaTHA, HO B Cllydae MNOUHCYIMHEMUU — C
OCTOPOXHOCTbIO U MOL, KOHTPOSIEM YPOBHS [TIIOKO3bl B KPOBU. PekoMeHayeTcs OTKas OT BpeaHbIX
NMpUBbIYeK: YNOTpebrieHnsa ankorosns, KypeHus. B kauecTBe Yas UM BMECTE C HMM MOJIE3HO 3aBapuBaTb
JMCT KpanwuBbl, IMCT YepHUKU. Takxe noneseH npvem BAL o)KMMHEMbl NTeCHON. BO3MOXHO

OOnNoNHNTENbHOE Ha3Ha4veHme rnpenapaTtoB LUMHKa.



NHCYNMHOPE3NCTEHTHOCTb

Pe3yanaT reHeTn4yeckKoro aHajin3a

leH Monumopduam leHotnn YacrtoTta PesynbtaT AdPekT

FTO rsl1642015 T/T 22 50% MNoBblWwWeHHasa akcnpeccus reHa. MakTop pucka @ @
’ ? PasBUTUA MHCYTTMHOPE3NCTEHTHOCTW.

MpenpacnonoXeHHOCTb K YMEPEeHHOMY
GCKR (1260326 /T 50.70% HapyLeHno GyHKUmM 6enka. PakTop @
’ YMEPEHHOIO CHVDKEHMWST pPUCKa PasBUTUSA

NHCYITMHOPE3NCTEHTHOCTW.

MpeapacrnonoXeHHOCTb K YMEPEHHO
IRST [$2043656 A/G 45.50% MOBbILLEHHOM aKcrpeccun reHa. dakTop ®
R yMEpEeHHOro p1cka pasBuTUs

NHCYTMHOPE3NCTEHTHOCTU

MpenpacrnonoXeHHOCTb K yMepeHHOMY
PPARG (1805192 c/G 27% HapyLweHuio GYHKLMOHMPOBAaHWS peLenTopa. @
DaKTOp YMEPEHHOIO CHIDKEHUS pyrCKa

PasBUTUS UHCYNTMHOPE3NCTEHTHOCTU

MpenpacrnonoXeHHOCTb K yMEePEHHOMY
GLUT2 rs5400 T 92.70% HapyLeHmo yHKUMM 6enka. PakTop ® O
’ YMEPEHHOro pycka passuTiS

VHCY/TMHOPE3MCTEHTHOCTM.

[NpeppacnonoXXeHHOCTb K 3HaUUTENIbHOMY

SLC2A2 rs8192675 C/C 9.30% CHMXEHUMIO IKCnpecCnn reHa. CDaKTOp @ @
CHM>XEHHOIo pUcka pe3ancTteHTHOCTU K

VHCYTTNHY.

MpenpacnonoXeHHOCTb K HOpMasibHOM
THADA rs7578597 T/T 83.10% CTpyKTYype 6ernka. PUCK passuTUS
VHCYTMHOPE3UCTEHTHOCTU CPedHNIN

MpenpacnonoXeHHOCTb K yMEPEHHOMY
PPIP5K2 rs36046591 A/G 7.60% HapyLweHuno GyHKUMM Benka. PakTop ® O
yMepeHHOro pucka passutua CO2

MHCYNMHOPE3UCTEHTHOCTb — 3TO CYLLECTBEHHOE CHMKEHME YYBCTBUTENbHOCTU KIIETOK OpraHM3Ma K
WMHCYIIMHY - FOPMOHY, BbipabaTbiBaeMOMy MOOXKENYAOUYHOM XEeNe3om 1 UrpaloLwemMy KIoueByo posb B
YIMEBOHOM OBOMeHe M roMeocTase IMoKO3bl. VIMEHHO pa3BUTUE MHCYIMHOPE3UCTEHTHOCTU B OCHOBHOM U
B MEpBYIO ovepenp NeXUT B OCHOBE MaToreHesa caxapHoro avabeta 2-ro tuna (CO2) 1 sBnseTcs ogHoM
13 Hanboree 3Ha4YMMbIX ero NPUYUMH.



BonbwMHCTBO MeTabonmueckmnx ahdeKTOB MHCYIMHA ONOCPEeNOBaHO CreLMOUYECKNM CUFHaIbHbIM MyTEM
nocpencTBoM MEMbpaHHOIro peLenTopa. PeLlenTop MHCYMHa NpencTaBiseT COO0oM reTepoammep 13
peLenTopHOM anbda- U TMPO3UHKMHA3HOM 6eTa-cybbeamHuL, U CBA3bIBaHWE MHCYIMHA C MNepBom
aKTUBUPYET BTOPYIO. 3a 3TUM CIEeQYET CUrHasbHbIM Kackag, BKloYaoLwmi B cebs pochopmnmpoBaHme Tak
HasblBaeMblX CyOCTpaToOB peLenTopa UHCYMHA, NOC/e Yero akTMBmpyoTcsa pochatmanmHoO3nTon-3-
KnHasa (PI3K), npotemHkmHaza Akt, mTOR, kmHasa p70 S6. NonmmMopdrambl peLientopa MHCYMHA PEOKM
M aCCoLMMPOBaHbI, KaK NPaBuIIo, C TSXKENbIMU GOpMaMU MHCYTMHOPE3UCTEHTHOCTH, B TO BpPeMsS Kak
nonmmopdn3mMoB cybcTpaTa peLenTopa MHCYMHA BbISIBJIEHO 3HAUMUTENbHO 60sblUe, OHU SBASIOTCH
dakTOopamu pucka paseutna CO2.

MoMNUMO HEMOCPEACTBEHHOMO HapyLUEHUs paboTbl Y4aCTHUKOB CUMHaSIbHOMO Kackafa MHCYIMHOBOMO
peLenTopa, NpUYMHAMN UHCYJIMHOPE3UCTEHTHOCTU MOTYT 6bITb TaKXe:

1. TMNepakTMBHOCTb U/ NOBbILIEHHOE KOIMYECTBO GEPMEHTOB, UHIMOUPYIOLWMX AENCTBUE MHCYIIMHA,
Hanpumep docdhoTnposmHdocdaTas n PIP-pochaTas. 3ToO COOTBETCTBEHHO MPUBOAUT K CHUXKEHMIO
CUHTE3a TIMKOreHa (CTUMYIMPYEMOIroO MHCYIMHOM!) M YCBOEHUS MIOKO3bI, 3a YEM CredyeT aKT/BaLMS
rMIOKOHEOreHe3a, B pesysibTaTe YCUIMBAETCS CUHTES [TTOKO3bl MeYEHbO, YTO NPUBOAUT HE TOJbKO K
MeYeHOYHON, HO U K CUCTEMHOWM MHCYJIMHOPE3UCTEHTHOCTU.

2. HapyLUGHI/Iﬂ JMNMOHOro o6MeHa; MNokKasaHo, YTO MOBbIEHUe YPOBHA CBOOOAHbIX XWNPHbIX KNCIOT B
KPOBU CHMXaeT onocpeaoBaHHYO MHCYJIMHOM YCBOAEMOCTb TTFOKO3bl, HapyLllaeT MHCy}'IVIHOBbIVI
CUIHaJMHI, CHMXKast akTUBHOCTb MeHa 1 oblLLee KOIMYeCcTBO MHCYJIMHOBOIO peuenTopa.

3. OXuMpeHue, ABNatoLLEECs: OOHMUM M3 OCHOBHbIX MCTOYHUKOB U MPUYMH CUCTEMHBIX HapyLIeHUN, Takmnx
Kak rmnepmnuaoeMms, rmneprimkeMmnsi, F’MnepuHCYIMHEMUS U Op., KOTOpPbIE, B CBOKO ouepenb, BeayT K
HapyLWeHWIO OeNCTBUS MHCYIIMHA, TO eCTb K MHCYJIMHOPE3UCTEHTHOCTU, OCO6EHHO B YCIIOBUAX
M36bITOYHOrO MUTAHUS; KPOME TOIro, N3BLITOK JIMMUAOB MPY OXMPEHUN MOXET HaKarnIMBaTbCs He
TOMbKO B aAMMOLMTaX, HO 1 B MbILILLAX W NMEYeHM, MOBbILIAETCH KOTMUYECTBO LIUPKYIMPYIOLLMX
CBOBOAHbBIX XXMPHbIX KUCIIOT.

4. MnToxoHapuanbHas AMchyHKLMS (B MEpBYO ouepenb CBA3aHHas C BO3PACcTOM), KOTOpas 3a4acTyio
COMYTCTBYET U MOXET ABNATbCA OOHUM U3 PakTopoB NaToreHesa CO2 1 anchyHKUMM 6eTa-KIeTok
MOAXENYLOUYHOW Xeresbl; CHUXAETCSA YPOBEHb OKUCTIUTENbHOTO GoChOPUIMPOBaHKS, MOBbILLAETCS
BHYTPUMBILLIEYHOE M1 NEeYeHOYHOEe cofepXXaHMe NMNULAOB, YTO NMPUBOONUT K GOPMUPOBAHUIO
VHCYIMHOPE3UCTEHTHOCTU MO OMUCaHHOMY Bbille MEXaHU3MY.

3aknyueHue

[eHeTMYECKNIA aHaIM3 BbisBU Y 06CnenyeMoro CpenHin pUCK HapyLEHWS MepenaYy curHana MHCYIMHa U
Pas3BUTUSA MHCYJIMHOPE3UCTEHTHOCTU. YMEPEHHbIN PUCK pa3BuTUsS CL2 No 4aHHOMY MEXaHU3My.



O6cnenoBaHVsA

O6cnenyeMoMy XenaTeneH NpoUIaKTUYEeCKUIN KOHTPOSTb MOKa3aTesien, CBA3aHHbIX C
WHCYIMHOPE3UCTEHTHOCTbIO, B YUaCTHOCTU 06paTUTb OCOB0e BHMMaHUE Ha nHaekc HOMA-IR 1 KOHTPOsb
Macchbl Tena obcnenyemMoro, oCO6eHHO MpU HaMYMK Y HEFO CKJIOHHOCTU K Habopy M36bITOYHOrO Beca.

PekoMeHaaumm no npodunakTrke

Ob6cnenyeMoMy XenaTerlbHO 06paTUTb MOBbILLEHHOE BHMMaHWE Ha obLumMe pekoMeHaaLUmMm, JaHHbIE B
pasgene «CaxapHbli nMabeT 2-ro Tmnas. OCoO6eHHO XenaTenbHO n3beratb Habopa M3bbITOYHOro Beca,
rMpwv €ero HanmMuMy - CHU3UTb; U3beratb rMnogMHaM1mn, perynsapHas drsmyeckas akTMBHOCTb CMOCOOCTBYET
CHUKEHMIO pUCKa PasBUTUS MHCYJIMHOPE3UCTEHTHOCTU. XKenaTenbHa 6anaHCMpoBKa pauyoHa
obcrenyeMoro, o6paTnTb BHMMaHME Ha PEXKUM NMuTaHus obcnegyemMoro n ¢opMmpoBaHme y Hero
MpaBUIbHOIO NULLEBOrO rnoseneHus. Npu HeOBXOAMMOCTU MO NOKa3aHUSM BO3MOXHO HasHayeHne
MeTPOpPMMHA, OJ151 OLIEHKM ero BO3MOXHOM 3hdEKTUBHOCTM 06paTUTECh K COOTBETCTBYIOLEN BEPCUM
oT4yeTa. Takke BO3MOXHO HasHayYeHue IMNOEeBOM KUCIOTbI, , UHO3MUTOMA, TaypuHa, BAL, xpoMa.
BnaronpustHo no6aensTb B 6504a 1 Yali/kode kopuLy.



AyTOMMMYHHbIE MPOLIECCHI,
NPOLIECCUHT U Npe3eHTaLms
aHTUreHoB

Pe3yanaT reHeTn4vyeCckKoro aHasin3a

leH MNMonumopdumam TeHoTMn YacTtoTa PesynbtaT Clolol gy

MpenpacrnonoXeHHOCTb K HOpMaribHOM
HLA-DQA1 rs1047989 G/G 22.70% CTPYKTYpe 6erika. PUCK ayTOMMMYHHOCTM ® o
CHUM>XeH

BblpaxeHHas MpeapacrionoXeHHOCTb K
HLA-DQB1 rs1 130399 A/A 5.80% M3MeHeHHOM CTpyKType 6enka. daktop pucka © ©
ayTOMMMYHHOCTM

BblpaxeHHas NpepacronoXeHHOCTb K
HLA-DRB1 rs35445101 G/G 5.40% M3MEHEeHHOM CTpyKType 6enka. PakTop pucka © 0
ayTOMMMYHHOCTH

BblpaxkeHHasi NpeapacronoXXeHHOCTb K
MICB rs1051788 A/A 6.60% M3MEHEHHOW CTPYKType Benka. PakTop pucka © 0o
AyTONMMYHHOCTU

MpenpacnonoXeHHOCTb K HOPMarbHOWM
MICB rs3131639 c/C 61.00% CTpyKTYype 6enka. PakTop pucka
AyTOMMMYHHOCTM

MpenpacnonoXeHHOCTb K BbICOKOM
ZMIZ1 rs703977 T/T 30.00% aKcrnpeccun reHa. MakTop CpegHero pucka
pPasBUTUSI @yTOMMYHHbIX MPOLIECCOB

MpenpacronoXeHHOCTb K YMEPEHHO

RASGRP1 (12912777 T/C 23.30% CHWXKEHHOM aKcrnpeccun reHa. PakTop ® 0O
’ YMEPEHHOIO pUCKa YCUIIEHNSA ayTOUMYHHbIX

npoLeccos

MIMMyHHbIe MPOLLEeCChbl UFPatoT CYLLECTBEHHYIO POSib B MaTOreHe3e He TONbKO MHCYJIMH3aBUCHMOrO
caxapHoro gmabeTa (419 KOTOPOro He TOMbKO LOKa3aHa MMMYHHasi COCTaB/ISOLLAs, HO W BbISIBIIEH psafg,
ACCOLMMPOBAHHbBIX C HAM MONIMMOPPU3MOB MMEHHO B reHax MMMyHHOIO OTBETA), HO U CaxapHOro gmabeta
2-ro Tvna (CO2). Kpome Toro, sty NpoLecchl BHOCAT CYLLECTBEHHbIN BK/1a, B MaTOreHe3 OCnoXHeHun C,
B TOM YMCIIe NHCYIMHHE3aBUCUMOTO.



VIMMYyHHbIA OTBET - MPOLIECC OYEHb CIIOXHbIN. TPaAULMOHHO €ro NPUHATO pasnensaTb Ha MyMOopasibHbIA U
KJIETOYHbIN (XOTS, pa3yMeeTcs), 3T ABa NpoLecca TeCHO CBsi3aHbl). [1of, ryMopasibHbIM OTBETOM
NMoApasyMeBaloT NPOAYKUMIO LIUTOKMHOB U aHTUTES, YTO MPUBOAMUT K aKTUBaLMKN B-rmMboumToB 1 nX
onbdepeHLMpOoBKeE B aHTUTENOOBpasyoLMe KIETKM (MIa3MOLMTDI, UM MIa3MaTUYECcKne KIETKU).
KNEeTOUHbBIN € MMMYHHbIA OTBET 3aK/IFOYAETCS B aKTUBALIMM LIMTOTOKCUYECKMX T-IMMPOLIMTOB, Y3HAIOLWMX
M paspyLLaloWwmx Yy>kepoaHble (Mnu, B Crlydae ayTOMMMYHHbIX 3a60/1eBaHNM, CO6CTBEHHOMO OpraHnM3Ma)
KJIETKU-MULLEHMU.

OOHUMU N3 Hanboree BaXKHbIX MPOLLECCOB MMMYHHOIO OTBETa SBMSIOTCHA NPOLECCUHI U Mpe3eHTaums
aHTUIEHOB, KOTOPbIE OCYLLECTB/IAOTCS MOJIEKY/IaMW ITTaBHOMO KOMIieKca rmcToCcoBMecTMMoCTM (Major
Histocompatibility Complex - MHC). MHC npepncTaBnseT cobom oueHb KPYMHbIA KNacTep, KOTOPbIA Y
yenoBeka MMeHyeTcs HLA (Human Leukocyte Antigens) 1 Bk/toyaeT B cebs 6oniee 200 reHoB Ha
xpomocome 6. CyuiectsyeT 3 knacca HLA (I, Il n Il cootBeTcTBEHHO). Knaccunyeckue reHbl HLA oyeHb
MOSMMOPGHbI, U KaXabI U3 HUX MOXET MMETb 60/IbLIOE KOIMYECTBO asiieNibHbIX GopM. 3TO reHbl HLA-A, B,
C (knacc ) n DQ, DR, DP (knacc ll). MpoaykTbl reHoB HLA npencTtaBnsioT COO0M MMMKOMNPOTENHDI,
BCTpaumBatoLpecs B MeMbpaHy kieTok. HLA | knacca nMetoTcs B MeMOpaHax MpakTU4YeCcKn BCEX SAPOCO-
JepXXalmx KNeTok, |l knacca - ToNbkO B aHTUFeHnpe3eHTUpYtowmx knetkax (AlNK), K KoTopbIM OTHOCSTCS
Makpodarv, LeEHOPUTHbIE KNETKU, B-nMpoumnTsl 1 ap.

MpoaykKTbl pasnmMuHbix annenen reHos MHC mMMeloT passiMyHOe CpOACTBO K pa3HbIM NenTUAaM, U OT TOro,
KakKme 13 HUX NPUCYTCTBYIOT B KOHKPETHOM OpraHM3Me, 3aBUCUT ero peakums Ha TOT UM MHOM areHT.
TaknM 06pa3oM, MoMMopdr3ambl reHoB MHC gBRSOTCA OCHOBOM MMMYHHOIO OTBETA Ha Yy>XXepoaHble
areHTbl. OgHako 3TM Xxe reHbl MHC 1 nx nomMopdramMbl OTBEYAOT 3a ayTOMMMYHHbIE MPOLLECChI B
OopraHMame, Korga MMMyHHOM CUCTEMOM MO Kakom-M60o NpUYMHE, B YaCTHOCTU B pe3yskTaTe Hanmums
onpeneneHHbIX NoIMMOpPdHbIX BapmaHToB HLA (Mn1 M3MEHEeHUS UX YyBCTBUTENbHOCTM MO OPYrvM
BHELUHMM MpPUYMHAM), COBCTBEHHbIE BLOMOSIEKY bl OPraHM3Ma PAacMO3HAOTCH KaK Yy>XepoaHble U
rMpe3eHTyoTCS dparMeHTbl COBCTBEHHbBIX OEKOB OpraHM3Ma YerioBeka, UTO SBNSETCH MPUYMHOM U OCHOBOWM
MHOTMX ayTOMMMYHHbIX 3a60/1eBaHUN.

C TOuUKM 3peHusa naTtoreHesa CL2 aHTUreHNpe3eHTauus He aBSETCHS OCHOBHbIM MexaHM3MoM. OOHako Ha
Mopenm C[2 Ha nabopaToOpHbIX XMBOTHbIX NOTyYeHbl AaHHble 06 akTrBaumm MHC Il knacca B XXnpoBow
TKaHW. KpoMe Toro, aHTUreHnpes3eHTaLms MOXET UrpaTb CYLLECTBEHHYIO POJib B Pa3BUTUM OCITOXXHEHMIA
caxapHoro gMabeTa, B YaCTHOCTU B AMnabeTmnyeckomn HedpponaTrn. HeCcMOTpst Ha TO YTO HEKOTOpble
KJIMHUYECKME pekoMeHJaLMKM NpeaycMaTpmBatoT auddepeHumanbHyto guarHoctmky CO2 n CO1 Ha ocHoBe
MapkepoB HLA, Ha ypOBHE MOMHOMrEHOMHbIX acCOLMaLMI HEKOTOPbIE MONMMOPGU3MbI 3TUX MEHOB U
pPErynmMpyroLLmMxX MxX y4aCTKOB MOKa3bIBaOT 3HaUMMYLO accoumaumio Takxe ¢ CO2 1 ero OCnoXHEHUSIMA.
[Mo3TOMy Mbl CUMTaEM BaXKHbIM OBPaTUTb BHMMaHME Ha HEKOTOpPbIE U3 3TUX MOIMMOPGU3MOB.

3akJiroueHmne

[eHeTUYECKNIM aHaM3 BbIBUI Y 06CefyeMoro BbICOKUM PUCK Pas3BUTUS ayTOMMMYHHbBIX peakLuUM.
BbIsiBNIEH BbICOKUI PUCK HaNMUMs ayTOUMMYHHOWM KOMMOHEHTbI CaxapHOro amMabeTta.



O6cnenoBaHMsA

O6cnenyeMoMy MOryT BbITb BaXXKHbl MeprUognyeckme MMMyHOIornyeckme obcneaoBaHms, B YaCTHOCTU
aHanmM3 Ha ayToaHTUTenNa K ryTaMataekapbokcunase (GADA), nHcynmHy (IAA), TuposuHpocdaTtaze (IA-2 n
IA-2B), NOBEpXHOCTHbIM aHTUreHaM (ICA), TpaHcnopTepy uuHKa (ZnT8). MNepen, HazHavyeHUeM
obcnenyeMoMy MpenapaToB, CMOCOOHbIX BbI3BaTb ajyIeprmyeckKyto peakLmio, BaXXHO NMPOBECTU TECT Ha
NEKAPCTBEHHYIO HEMEPEHOCUMOCTb. Tak)Ke PEKOMEHOYETCS MOHUTOPUHT Y OOCNeayemMoro opyrmx
3aboneBaHUM, UMEIOLLMX Ay TOMMMYHHYIO KOMMOHEHTY, TakMX Kak pEBMAaTOMOHbIA apTPUT, MCopuMas, acTMma.

PekoMeHaaumm no npodunakTrke

Ob6cnenyeMoMy BaXXHO 0bpaTUTb BHMMaHME Ha CBOWM PaLMOH M 3HAUUTENbHO OrpaHNYNTbL NOTPedeHne
MPOAYKTOB, CMOCOOHbIX BbI3BaTb MMMYHHYIO (a/1epruyeckyio) peakumio (HanpmMmep, LUTPYCoBbIX), B
maeane Takme NpoayKTbl XenaTenbHO UCKToUMTb. ObcnenyeMoMy MOXET BbiTb BaXXHO He MoaBepraTbCs
W3/IMLLIHEMY CTPECCOBOMY BO3LAENCTBUIO, @ Takxke NpoduiakT1Ka 1 CBOEBPEMEHHOE NIeYEHNE BUPYCHbIX
MHOEKLMK, MOCKObKY 06a 3Tnx pakTopa MOryT ObiTb TPUITepamMm ayTOMMMYHHbIX 3aboneBaHui. Mpu
Heob6X0OMMOCTM CNEeLManMCT MOXET Ha3HauUNTb MMMYHOCYTPECCOopbI.



‘ [MMKMpoBaHMe

Pe3yanaT reHeTn4vyeckKoro aHajin3a

leH Monumopdusm leHotun YacrtoTta PesynbrtaT AdPekT

MpenpacnonoXeHHOCTb K HOpMarbHOM
AGER rs3131300 A/A 70.80% aKcnpeccnm reHa. Prck ycrneHmss mpoLeccos, @
CBSA3aHHbIX C MMKMPOBaHNEM, He BblSIB/IEH

[MNpenpacnonoXxeHHOCTb K YyMEPEHHO
IRS1 rs2943656 A/G 45.50% MOBbILLEHHOM 3KCMpeccumn reHa. PakTop ®
YMEPEHHOro pucka muKaumm

HopManbHasa cTpykTypa v yHKLmA 6enka.
NOTCH4 rs915894 T/T 42.50% Puck ycnneHysi mpoLeccoB, CBA3aHHbIX C
TMVKWMPOBaHUEM, CpeaHUI

[NpenpacnonoXxeHHOCTb K YyMEPEHHO

NUDT5 (11257655 AG 31.40% CHWKEHHOW aKCrpeccum reHa. MakTop ® 0
YMEPEHHOro puUcka YCUeHNs MpOoLLeCcCoB,

CBA3aHHbIX C MUKNPOBaHNEM

[MMKnpoBaHMe - 3TO peakuust HedpepMEHTATUBHOIO KOBASIEHTHOMO NPUCOEOMHEHNS CaxapoB (MOKO3bl,
dpPYKTO3bI U Op.) K MOMEKYaM 6e/koB U IMNMAOB, MPUBOASLLAS K O6Pa30BaHMIO KOHEYHbIX MPOAYKTOB
rimkaumm (K.

B HOpMaribHbIX YCNoBUSX GEPMEHTHOE MIMKO3UIMPOBAHUE MPOTEKAET B SHOOMIa3MaTUUECKOM PETUKYITyME
(3MP) ¢ nomoLbto rmMkosunTpaHcoepas. B ycrnosuax runeprivkemmy npu CO2 npeobnagaet
HedbepMeHTHbIN MPOoLLECC, Ha3blBaeMbl peakumer Marsipa, KOTOpbIM NPaKTUYECKU HaNPsAMYO 3aBUCUT OT
YPOBHS ITIOKO3bl U BPEMEHW €e BO3LENCTBUS Ha 6erkn. MULLEHSaIMM A8 NPUCOEONHEHUS YITIEBOAHbIX
OCTaTKOB CJ/Ty>KaT aMUHOIPYMMbl IM3MHA U apriHUHA, @ TakXe aMHorpyrnmnbl Ha N-koHuax 6enkoB. Ha
rMepBOM 3Tare npotecca opMmpyroTcs ocHoBaHMS LLUndda - paHHME XUMUYECKM HECTabUIbHbIE
MPOAYKTbI, KOTOPble 3aTEM MPEBPAaLLAtOTCA B MPOaYyKT AMagopu - XMMUYECKM O6paTUMbIA KETaMyH. B
OanbHenweM NpoayKT AMagopw B pesysibTaTe OOMONHUTENbHbBIX MPEBPaLLEHUIN Npeobpa3yeTcs B
HeobpaTmmble KIT.

BbioenaioT 3 ocHoBHbIX Tina KIT™:
1. dnyopecumpytowpme, nonepeyHo-CcmnTbie (HanpuMep, NeHTO3UANH, aprNMpUMUONH);

2. HednyopecuMpyoLwme, NornepevyHo-cLUnTbIe (HanpuMep, MMMOKCanb/IM3MHOBBIN U
METUMTTIMOKCANb/IM3UHOBbIV AMMEPbI);

3. Hednyopecumpytowme, He NonepeyHo-CLIMTbIe (HanpuMep, KapbOoKCUMETUITIN3UH, MUPPOSH).

OCHOBHbIMWU MONEKYIAPHBbIMU MexaHW3MamMm KIMT-nHOyLUMpOBaHHOIO naTtoreHesa CUYMTatoTCS:

— MUKNPOBaHME BHYTPUKIIETOUHbBIX 6EMKOB (C HapyLUEHNEM UX CTPYKTYPbI U GYHKLIMIA);



— 0bpasoBaHKe NnornepeYHbIX CLUMBOK OENKOB (Kak 1 B MpenbiayLLeM Crlyyae, C HapyLLUEHUEM 1X
CTPYKTYpPbI U GYHKLMN);
— B3aumogericteme ¢ peuentopamm KM (RAGE) 1 apyrimm cneumemnyeckmmm peLenTopamm KNieToUHON

MOBEPXHOCTU (ranekTnH-3, CD36, paroumTapHbIA peLenTop MakpodaroB) U akTMBaLIMS CUMHasbHbIX
nyTen (B nepayto ovepenp nytm NF-kB),

3akJiroyeHmne

[eHeTUYeCK1In aHaM3 BbIIBUI Y OOCTIEAYEMOro YMEPEHHbIE PUCKU, CBA3AHHbIE C BO3MOXHOCTbIO YCUIEHUS
MPOLLECCOB MMKMPOBaHWS MNPU MOBbILLEHNW YPOBHS Caxapa B KPOBU U Nepefayv CUrHasoB peLenTopoB
KMl Heo6xoaMMoCTb B aHTUMIMKALMOHHbBIX MpoLenypax MUHMMarbHa.

ObcnegoBaHUS

HeobxoamMocTb B crnieupanbHbIX aHanm3ax M guarHOCTUYeCKUX npoLenypax MUMHMUManbHa, OgHako
obcnenyeMoMy He crnenyeT npeHebperatb MMU. Bo3MoXHa NpoduiakTrnyeckas npoBepka ypOBHS
MMMKMPOBaHHOro remornobmHa (HbA1C), ocobeHHO Npu Hammumm pucka passutis CO2. MNpur
HEeobX0OMMOCTU BO3MOXHO AOMONHUTENbHOE Ha3HAYeHWe aHaM3a MapKepPOB OKMUCIIMTENbHOMO CTpecca
(ManoHoBoro gmanbgernga, 8-OH-ge3okcuryaHo3mHa, BOCCTaHOBIEHHOMO MyTaTUOHa, KoaH3mMMa Q10) B
KpoBW. Mpun HanM4umm xanob 1 NokasaHUM BO3MOXHO Has3Ha4YeHWe OOMOSIHUTENbHbBIX 06CeaoBaHMM No
HeobXxoOMMOCTU.

PekoMeHaaLmm no npodunakTrke

HeobxogmmocTb B crieupanbHOM NpodunakTUKe NaToNOrniM, CBA3aHHbIX C aKTUBaLMEN MNKALMOHHbBIX W
BbI3blBaeMbIX MMKaLMEN NPOLLECCOB, MUHMMarbHa. B OoTCyTCTBME APYrnX HEGNaronpusaTHbIX GakTopoB
OOCTaTOYHO BECTU 30POBbIN 06pa3 XU3HU M cobntofaTbh CTaHOAPTHbLIM pEKOMEHAOBaHHbIM 6arnaHC B
NUTaHWUK. BoaMoxeH NpodunakTMUYecKmnii MpmeM aHTMOKCUOAHTOB, OCOBEHHO ecnn obcrenyembli
MPOXWBAET B 3KOSIOMMYECKU HEGNArornpuUsSTHOM PETMOHE UIU UCTIbITLIBAET BAUSIHUE NPOMECCUOHANBHbIX
BpeOHOCTEN.



@ BocnanutenbHble npoLecchl

Pe3yanaT reHeTn4yeCckKoro aHajin3a

leH Monumopdumsm TeHoTMn YacTtoTa
PPARG rs1805192 C/G 27%
NFAT5 rs889398 G/G 31.80%
PRRC2A rs1046080 A/A 58.80%
RASGRP1 rs12912777 T/C 23.30%

PesynbraTt

MpenpacnonoXeHHOCTb K YyMEPEHHOMY

HapyLeHMo GYHKLUMOHMPOBaHWS peLienTopa.

®akTop YMEPEHHOro CHMXeHMna pncka
ycnneHmnsa BoCnannTenbHbIX NpoueccoB

MNpenpacnonoXeHHOCTb K HOpMaribHOM
aKcrnpeccun reHa. PakTop pucka cpepHero
pycka BOCMarUTENbHbIX MNPOLIECCOB

HopMmanbHas cTpykTypa 1 yHKUMA 6enka.
®daKTOop CpeaHero py1cka BocrananuTebHbIX
npoLeccoB

MpeapacronoXeHHOCTb K yMEPEHHO
CHUXEHHOM aKCnpeccum reHa. MakTop
YMEPEHHOIO pUcKa YCUIIEeHMs!
BOCMa/IUTESIbHbIX MPOLECCOB

AdPekT

® O

BocnaneHne npeacTaBnseT co60M KOMMIEKC peakLMiA, HarpaBeHHbIX Ha JIOKanM3aLumo, YHUYTOXEHNE U

yOaneHve npoBoLMpyloero ¢akTopa, a Takxke Ha YMeHblUeHWe NOCeACTBMIA ero naToreHHbIX 3ppeKkToB

Ha TKaHW 1 OpraHbl N BOCCTaHOB/IEHWE NOBpeXaAeHHbIX TKaHen. OHO ABNSIETCS MaTOreHeTUYECKMM 3BEHOM

MHOIrMX 3a60seBaHNIM, B TOM YMC/IEe CaxapHOro oMabeTa, U MOXET NMpOosiBSTbLCS OOLLEN BOCMANMTENbHOMN

peakLMi (CUCTEMHDBIA BOCMAIUTENbHbIM OTBET) U MECTHOW peakLIMen Ha NoBPeXAeHWe (XapaKTepHble

M3MEeHEHUS MUKPOLMPKYJIALMN 1N ME3EHXMMbI), @ TakXXe 6biTb OCTPbIM JIMGO XPOHUYECKMM.

[na caxapHoro anabeTta XxapakTepHO CYBK/IMHUYECKOE XPOHMUYECKOE BOCTanieHNe.

dakTopaMu, CNOCOOHbBIMX 3aMyCTUTb BOCManMTeNbHble npoueccsl npy CO2, MOryT ObiTb:

— OXWMpeHue,

— HecbanaHCcMpoBaHHOe NTaHMe (Harpumep, NoTpebreHME USTIULWHENO KONMYECTBA XMPOB);

— 60ne3HM NonoCTK pTa (MEPUOCLAOHTUT);

— HapyLleHne HOpMarlbHOM MUKPOGIOPbI KULLEYHUKA;

— 3arpsasHeHne Bo3ayxa;

nedbvumT BuTammHa D;

— reHetTmnyeckmne mn anureHeTmnyeckme d)aKTOpr.



OCHOBHbIM MCTOYHMKOM BOCMaNMTENbHbBIX LMTOKMHOB (PHO, nHTepnenkmnHos 1, 6, 10, nenTuHa, pe3anctrHa
W OPYrvx) Npu 3TOM SBMSIETCS XMPOBasi TKaHb, 8 UMEHHO BUCLieparibHbI 6enbin xup. KpoMe Toro,
M36bITOYHAs XXMPOBasi TKaHb XapaKTEPU3YETCsl 3HAUYUTENbHOM MHPUIBTPaLMENn Makpodaramm 1 opyrmmm
MMMYHHbIMU KJTETKaMM, YTO TakXXe BHOCUT CBOW BKJ1aJ, B Pa3BUTUE CUCTEMHOIO XPOHMUYECKOrO BOCMaNIEHUSI.
3Ta MHOUIBTPaLMS BbI3bIBAETCS MMMNOKCUEN, M’MBenblo aaMnoLMTOB U, KaK CneacTeue, yeuneHmeM
MPOAYKLMU XEMOKMHOB U aAMIMOKMHOB. B BOoCnanuTebHbIe MPOLLECChI B XXMPOBOW TKaHW BOBIEYEHDI
MeXaHM3Mbl KaK NMprUoBpEeTEHHOI O, TakK U BPOXAEHHOrO MMMYHUTETA.

3akJiroyeHmne

[eHeTUYEeCKMA aHamM3 BbISIBUN Yy o6cne,u,yeMoro CpenHK CTerneHb puUcka yCuneHma soCrasimTesibHbIX
npoLueccos. Bo3MoxHo pa3BUTUE BOCMaAINTENIbHbIX MPOLLeCCoB N OC/TOXHEHMIA npu cao2.

ObcnegoBaHUS

[Ons npo®unakTUKn 1 CBOEBPEMEHHOIO BbISIB/IEHVSI BOCMA/IMTESbHbIX MPOLLECCOB 06CnenyeMomy
BO3MOXHO Ha3HayeHne obLMX aHaIM30B KPOBU 1 MOUM, NpoBeaeHne BUOXMMNYECKOrO aHanmM3a KpoBu
(@ammHoTpaHcdepasbl AJIT n ACT, MoYeBMHA, KpeaTUHMH, C-peakTuBHbIM 6eoK), aHanmM3a ypOBHEN
UHTEpPNeNKMHOB IL-6, IL1B, ®HO-anbda, No nokasaHWsaM OOMONHUTENBHO — NMNUAorpamMel. Mpy Hanmumm
M36bITOYHOrO BECA BaXKHOCTb MPOPUIAKTUUYECKNX MCCIE0OBaHMIN BO3PACTaET M MX YaCTOTa MOXET 6biTb
yBenMyeHa.

PekoMeHOaLmm Nno npodunakTnke

B cBsi3M ¢ HanmMumeM p1cka pasBUTUS U YCUIIEHWS BOCMANMTENbHbIX MPOLLECCOB 06CneayeMomMy
XenaTernbHO NPUAEPXMBATLCS MPOPUIaKTUYECKUX Mep A1 MPEOOTBPaLLEHNS Pa3BUTUS BOCMANEHWS.
YenaTtenbHoO o6paTUTb MOBbILEHHOE BHUMaHME Ha MPOPUIAKTUKY OXMPEHUSI IGO0 Mepbl MO CHVKEHUIO
Beca Npw HanmMuMy U36bITOYHOM Macchl Tena. Takxke XenaTenbHa NogaepXXkKa aHTMOKCUOAHTHOM 3almTh:
nsberatb KOHTaKTa C 3arps3HUTENAMA, YBENMYUTD NOTpebieHne aHTUOKCUOAHTOB (BUTaMuH C,
dnaBoHOMbI, M30dIaBOHOMObI, CereH, KOaH3KMM Q10), NOBbIWEHa BaXKHOCTb OrPaHUYEHNS UM OTKasa oT
KypeHUs (B TOM UMCIie MacCUMBHOIO) U asnkorons. XXenaTenbHO UCrorb30BaHME BUONMOrMYECKN aKTUBHbIX
AobaBok: oMera-3, KypKyMUHa, pecBepaTposia, 3KCTpaKTa BUHOrPagHbIX KOCTOYEK, apaxmOoHOBOM
KMCIOTbI, KBEPLIETMHA, BUTaMUHa D, anbda-nmnoeson KncnoTbl. CTouT o6patTb BHUMaHME Ha
CBOEBpPEMEHHOE NleveHre NHPEKLIMOHHbIX 3aboneBaHuin. B cnyyae pa3sBuTusa y obcrienyemMoro
XPOHMYeckoro BocnaneHns npm CL2 BO3MOXHO Ha3HayeHue CreLmanmMcToM CanmumnaToB, MHMMOUTOPOB
®HO, aHTaroHucTtoB UJ1-1, 6nokaTopoB peuenTtopoB UJ1-1 6eTa.



OTBeT Ha papMaLEeBTUNYECKME
rnpenapaTbl

Mpu neyeHun nboro 3abonesaHMs, B TOM YMCIe caxapHoro aMabeTa, BaXHO MpaBuiibHO
nono6patb npenapar 1 AO3MPOBKY.

OCHOBHbIMM MpenapaTaMm, UCMosIb3yeMbIMU 1S JIeUEeHWs CaxapHOro avabeTa 2-ro Tmna,
ABNAIOTCA: BUryaHuapl (B YaCTHOCTW, METPOPMIUH), NpenapaTbl CysibGOHUIMOYEBKHBI,
MHMMOUTOpPbI aMnenTuamnnenToasbl-4 (MOMNMN4), MHrMbuTopbl anbda-rnoKo3mMaasbl
(akapb03a), TMazoNNONHONOHDI (MIMTA30HbI), MIMHUObI (METIUTUHUEbI), MHTMOUTOPbLI HATPUIA-
MMIOKO3HOIO KOTPaHCnopTepa 2-ro TUra, arOHUCTbl PELIENTOPOB MIOKaroHOMNog06HOro
nentuga 1 (@pl Tr).

MonmMopdr3aMbl HEKOTOPbIX FTEHOB MOMYT CHWXKaTb UM MOBbIWATb 3PHEKTUBHOCTb TEX UNA
MHbIX JIEKAPCTB, U X HaNMUmne MoXeT NMoTpeboBaTb KOPPEKLIMM OO3MPOBKM UM MOKUCKa
ansTepHaTUBHOM Tepanun. Kpome Toro, pyckm BO3MOXKHbIX HEXenaTebHbIX MO60YHbIX
3pdekToB (MHTOKCKKALMM, 6OIEBOM CUHOPOM WM Op.) TakKe 3aBUCAT OT
reHeTukn.PapMakoreHeTIKa, MpU3BaHHasi MOMOYb BpavaM B NMpaBWIbHOM MNoabope Tepanuiu, B
HaCTosILLee BPeEMS Pa3BMBAETCS CTPEMUTENbHBIMU TEMIMaMU. 3HaHME U YYET MreHETUYECKMX
0COBEeHHOCTEN OpraHM3Ma CTaslv CYLLECTBEHHbIMK COCTaB/ IS FOLWMMM YCTeLLHOM
MeOuKaMeHTO3HOM Tepanui.

29 HeobxogMMa KOHCYbTauus crnewmanmcTa Kopg naumeHta AA345



‘ MeTdopMUH

Pe3yanaT reHeTn4yeCckKoro aHasin3a

leH Monumopdusm TleHoTmn YacToTa PesynbTtaT AdPekT

MpenpacnonoXeHHOCTb K yMEPEHHOMY

CHWXXEHMIO 3KCTpeccun reHa. MakTop ®
YMEPEHHOro pu1cka, HO 3 dPEKTUBHOCTb

MeThOPMMHa YMEPEHHO MOoBbILLEHa

TCF7L2 rs12255372 G/T 39.00%

MpenpacnonoXeHHOCTb K CHMXKEHHOM
SLC2A2 rs8192675 C/C 9.30% aKcnpeccnm reHa. akTop CHUXEHWS pUCKa, @
yAyJdlleH OTBEeT Ha METHOPMUH

MeThopMMH - NpenapaT NepBOM IMHUKN MPU NIEYEHUU CaxapHOro AMabeTa 2-ro T1rna, CaxapocHMXatoLee
CpencTBO, OTHOCSLLEECs K Kflaccy 6UryaHmaos.

STOT NpenapaT NOoBbILLAET YyBCTBUTENBHOCTb PELIENTOPOB NMEpPUPEPUUECKNX TKAHEN K MHCYITMHY U
aKTUBU3UPYET NPOHMKHOBEHWE [TIIOKO3bl B KNETKU. He BMSAS Ha KONMYECTBO MHCYSIMHA B KPOBM, OH
CHWXXAET COOTHOLLEHUS CBA3aHHOMO MOPMOHa K CBOGOLHOMY M MOBbILWAET COOTHOLEHME UHCYIIMHA K
MPOUHCYMHY. KpoMe Toro, OH AEUCTBYET Ha MMUKOreHCUHTAa3Y, CTUMYIMPYS CUHTES ITIMKOreHa,
YBENMMUMBAET TPAHCMOPTHYIO EMKOCTb MEMBPaHHbIX MEPEHOCUMKOB ITIHOKO3bI, @ TaKXe YaCTUYHO BIOKUPYET
BCacCbIBaHWE [TIIOKO3bl B KMLIEYHMKE.

MoMMMO caxapOCHMXaKoLWEro AencTBUs, METGOPMUMH CMOCOBCTBYET CHVXKEHUIO YPOBHS TPUMMLLEPUOOB,
JINHI, JINOHT, a Takxe NoaaBnseT MHMIMOUTOP akTUBATOpa M/IAa3MMHOMEHa, 3a CYET Yero CnocobCTByEeT
YAyYLWEHUIO GUOPUHOIMTUUECKUX CBOMCTB KPOBMU.

MeTCbOle/IH MOXET NCNOJIb30BaTbCA B NMpOorpaMMax CHM>XeHus BeCa, NOoCKOJIbKY B KOMIJieKkce C oneTon
OKa3blBaeT YMEPEHHO MOSIOXUTENbHOE B/IMSIHME Ha CHMXXEHKWE Macchl Tera. KpoMe Toro, oXXmpeHume 4yacto
accounMmpoBaHO C HapylweHnaMn yrneBogHOro obMeHa. [JaHHOM KaTeropumm naumeHToB Ha PpoHe Tepanum
MeTq)OpMMHOM pekoMeHO0BaHbI FMI'IOKa)'IOpVIVIHOG nUTaHne n peryndapHasa d)VIsVI‘—IeCKaﬂ AKTUBHOCTbD.

Mer)OpMVIH MPakKTU4YeCkKn He CBA3bIBAETCH C 6enkamm nriasmbl KPOBWU N BbIBOOUTCHA NMOYKaMn B
Hen3MeHeHHOM BuMae. FlpM HapyweHnax d)yHKLI,MM NMno4YeK BO3MOXHO HaKornneHme nperapata B C/ITIOHHbIX
XXenesax, neyvyeHn M noYkax.

CunTtaetcs, 4to MeTCbOpMVIH MMEEeT OTHOCUTENIbHO Masio MOBOUHbIX 3¢¢eKTOB. OpnHako B penkmnx cnydaax
npu ero npMMeHeHnm MoryT HabnogaTbcs:

— TOWHOTA, PBOTa, AMapes, METEOPU3M, OUCKOMPOPT B XMBOTE (B OCHOBHOM B Hayare fieueHus);
— NaKkTaT-aumnos (oYeHb penko);
— HapylleHWe BcacbiBaHWs BUTaMMHa B12 (oueHb penko);

— HapyuweHue rnokasaTenen q)yHKLJ,VIVI neyvyeHu, renatmT - B eAMHUYHbIX Cly4asX, NcYe3atoT nocne
npekpaleHmna nevyeHus.



MeThopMMH MPOTMBOMOKa3aH Mpw BbIPaXXEHHbIX HapYLIEHUSX QYHKLMM NeYeHU, MOoYeK, OCTPbIX U
XPOHWNYECKMX 3a60EBAHUSX C BbIpaXXEHHOM CHUMMTOMAaTUKOM, KOTOPble MOIyT MPUBECTU K MMMOKCUU (B TOM
umcne K CepageuHon MM OpIXaTeNlbHOW HegOCTAaTOUHOCTU, MHGAPKTY MMoKapaa). CyLeCcTBYIOT 1 apyrue
MPOTUBOMOKa3aHus, Takue Kak 06e3BOXMBaHME, aNlKOrosibHasi MHTOKCUKALIMS UM XPOHUYECKMM
ankoronmaMm. Kpome Toro, He cregyeT npuHMMaTb METGOPMUH NOCse BHYTPUBEHHOMO BBEAEHUS
KOHTPaCTUPYIOLWMX NOACOAEPXKALLUMX BEWECTB (HanpuMep, Npu NpOBeaeHUMN aHrMorpaduyeckoro
ob6cnenoBaHKS, KOMMbIOTEPHOM ToMorpadum). HasHauaTb MeTPOpMUH NaumeHTaM ctaplue 60 nerT,
OCOBEHHO 3aHMMAIOLLMXCS TSHXKENOoM paboTomn, crefyeT C OCTOPOXHOCTbIO (BBUAY MOBbILEHHORO pUCKa
pPa3BUTUS MOJIOYHOKUCIIONO aLma03a), Tak)Ke HACTOPOXEHHOCTb CreayeT MPOSIBAATb MPY HaIMYMU OCTPbIX
M XPOHUYECKUX UHDEKLIMM, TPABM.

3akJiroueHmne

[eHeTUYecKnIn aHam3 BbISIBUI Y O6CNeyeMoro rnpeapacronioXXeHHOCTb K MOBbILWEHHOW YyBCTBUTEIbHOCTH
K METPOPMUNHY. DPPEKTUBHOCTb MpernapaTta MOXET BbiTb CHMXEHa B HEGO/bLIOM cTerneHun. KoppekLums
OO3MPOBKU He obsi3aTesbHa.

PekoMeHgaumm no npodunakTrke

MockonbKy y o6crnenyemoro BbisiBfieHa MoBbIEeHHAas YyBCTBUTEIbHOCTb K METGOPMUHY, EMY BO3MOXHO
HasHaYeHWe CTaHOAPTHbIX LO3UMPOBOK, UCXOOS U3 CUMITOMATUKU N TEKYLLMX PE3Y/IbTaTOB KIIMHUYECKMX
nccnenoBaHmii. CyTouHasa 0O3MpOoBKa MoXeT cocTaBniaTb 1000 Mr, MCXOAs U3 KITMHUYECKOW KapTUHbI, MpKr
Heo6XOAMMOCTM OOMYCTMMa HEGObLUAA KOPPEKLIMS OO3MPOBKM B CTOPOHY YBENMYeHUs. [LO3MPOBKY
ornpefenseT ToNMbKO CMeLManncT, MCXOOA U3 TEKYLMX NokasaTtenen! BaxHo cobnonatb Bce
pekoMeHOaLmm, OaHHble B pasgene «CaxapHbii anabeT 2-ro Tmna.



) TMpenapaTbl cynb@OHUTMOYEBUHDI

Pe3yanaT reHeTnu4vyeckKoro aHasin3a

leH Monumopdusm leHoTMn YacToTa PesynbtaT AdPekT

MpeapacnonoXeHHOCTb K CUHTE3Y
KCNJM rs5219 G/A 49.50% M3MeHeHHoM GopMbl 6enka. b PeKTUBHOCTb @
NCM yMepeHHO noBbiweHa.

INpenpacnonoXeHHOCTb K YMEPEHHOMY
TCF7L2 rs12255372 G/T 39.00% CHVXEHWIO aKCrpeccum reHa. bdekTuaHocts & O
NCM yMepeHHO CHXeHa.

CynbPOHUTMOYEBMHA - OPraHNYeckoe XMMUYEeCKoe BELLECTBO, MoJlyvaeMoe, Kak NpaBuio, U3 cynbdammaa.
MpounaBoaHble cynbPoHUIMOUEBUNHDBI (MCM) ABNSIOTCS BaXKHbIMM NMpenapaTaMu 419 JIeYeHUs CaxapHOro
ovabeta 2ro tmna (CO2).

Ha cerogHSAWHWM OeHb CYLWECTBYIOT 3 MOKONEHUS MpenapaToB 3TOro kiacca. MNMpenapaT Tro nokoneHus
xfioprniponammg, B Poccum yxe npakTUyeckmn He ncnonbayetcs. MNpenapaTt 3ro NokoseHus ¢
MEXAYHapOAHbIM Ha3BaHWEM TIMMENMPUL, MoKa ABIAETCS eOMHCTBEHHbIM NPEeACTaBUTENEM CBOEM MPyrrbl.
BonblUMHCTBO Xe YacTo Ucnonbayembix NMCM (rmbeHknaMma, rmmkiasug, munmsug v pag apyrux)
OTHOCHATCA KO BTOPOMY MOKOJIEHUIO.

Bsaumopenctays ¢ penentopamm SUR-1 ATD-4yBCTBUTENbHbIX KalIMEBbLIX MOHHbBIX KaHasoB Ha
MOBEPXHOCTU BeTa-KIETOK MOMAXKENYLOUYHOM Xenesbl U Bbi3biBasi MOTOK MOHOB Ca++ BHYTPb 3TUX KIIETOK,
MNCM CcTUMyNMPYIOT BblOeNEHNE UMM MHCYIMHA MYTEM 3K30LMTO3a. TakMM 06pa3oM, JOCTUFAETCH CHDKEHME
YPOBHS IMOKO3bl B KPOBU. TakXKe 3TV NpenapaTbl CMOCOOHbI MOBbIWaTh YyBCTBUTENbHOCTb BeTa-KNeToK
rnooyKenyoo4YHoOM Xenesbl K MMoKO303aBUCKUMOMY UHCYIMHOTPOMHOMY NOMMMENnTUaY, YTo obecrnednBaeT
aKTUBaLMIO [TIIOKO303aBUCUMOWM CEKPELIN UHCYIIMHA.

MCM MoryT pasnmuatbcst apPUHHOCTBIO K CBOUM MULLEHAM-PELIENTOPaM, U, YeM Bbille adpdUHHOCTb, TEM
AnUTenbHee OencTBMe npenapara.

BaxHO oTMeTUTb, UTo addekTnBHOE AencTBme NCM peanmayeTcs B MakKCUMarlbHOW CTEMEHM TOMbKO Mpu
HOpMaribHOM GYHKLIMOHMPOBaHUM 6eTa-KNETOK MOOXKeENyAOYHOW Xenesbl, B YaCTHOCTU, MyTU BUoCHHTE3a 1
cekpeunn MHCYIMHA. DTUM OOBACHAETCH TOT PaKT, YTO MONMMOPGU3Mbl FEHOB, HapyLUeHe BUOCUHTES U
CeKpeumto MHCYMHA, MOryT CHMXaTb 3ddPekTMBHOCTL MNCM.

Cpenm nobouHbix adpdpexkToB NCM oTMevYatoT criegytowme:



1. TMnornukemMuns;

2. CynbdaMmaope3ncCTeHTHOCTb;

w

. Annepryyeckme 1 TOKCUYeCKUe peakumm (Cbirb, LYM B YLIaX, FOMOBHble 60511, USMEHEHWE NapaMeTpoB
KPOBW, XONecTaTUYeCKuni renatuT, HapyleHue GYHKLIMIA NoYekK);

. AHeMus (annacTnyeckas, reMomMTrUYecKas);
. TowHoTa 1 pBOTa, 3anopbl;

. [NoBbllLeHne Macchl Tena;

. dncbakTepnos;

. TMnoHaTpmemus;

© 0 N O o0 bN

. BO3MOXHbI TepaToreHHble adpdekTbl.

CyLLecTBEHHO TO, UTO OT 5 00 20% naumeHToB, cTpagatowmx CL2, obHapyXMBaeTcs BTOpUYHas
pPe3nCTEHTHOCTb K NMCM M13-3a CHUXEHUS OCTAaTOYHOM CEKPELIMU MHCYIMHA.

Cnepnyet NMOMHUTb, YTo NCM ycunmBaloT AENCTBUE U HEMEPEHOCUMOCTD asIKOrOJIst U MOTOMY He COYETaeMbI
C HUM. TakXXe NpreM 3TUX NpenapaToB He PEKOMEH0BAH B rnepumon, 6epeMeHHOCTU.

3aknueHue

[eHeTMYECKNA aHanM3 BbisBU Y 06CnenyeMoro NpeapacronoXeHHOCTb K YMEPEHHOM YyBCTBUTENBHOCTU K
npenapaTtaM CyibGOHUIMOYEBUNHDI. DDEKTUBHOCTb NMPEenapaToB YMEPEHHO CHMXKEHA. BO3MOXHa
KOppeKLUmst LO3NPOBKM.

PekoMeHaaLmm no npodunakTrke

MockonbKy y o6crnenyemoro BoisiBfieHa NpenpacrnofioXXeHHOCTb K YMEPEHHO CHUXKXEHHOW
YYBCTBUTENBHOCTM K MpenapaTtaM Cy/ibGOHUIMOYEBUHBI, MPU Ha3HAYeHUN NpenapaToB 3TOro Kracca
BO3MOXHa KOPpPEeKLMSA OO3MPOBKM B CTOPOHY YBENMYEHWS, UICXOAS U3 CUMMTOMATUKU 1 TEKYLUMX
pPe3ynbTaToB KIIMHUYECKMX UCCNefoBaHMN. BaxHO cobrniofaTb BCe peKOMeHAaLIMM, OaHHbIe B pasaene
«CaxapHbIi onabeT 2-ro Tmna». MoXHO PacCMOTPETb BOMPOC O Ha3HaYeHUM B Ka4ecTBe aslsTepHaTMBbI
MeTPOPMMHa C COOTBETCTBYIOLLEN KOPPEKLIMEN [O3UPOBKM (CM. COOTBETCTBYIOLLMIA pa3aen oTyeTa).



@ TnasonmomHONOHDbI

Pe3yanaT reHeTn4vyeCckKoro aHajin3a

leH MonumopdusmM TeHotun Yactota  Pesynbrat SddekT

HapyleHHast cTpykTypa 6erka. [NoBbieHHas! ®

PPARG rs1805192 C/G 15.2%
3P PEKTUBHOCTb MUTA3OHOB

TnasonmamHauoHbl (T3, MrUTasoHbl) OTHOCATCS K MpenapaTaM, YCTPaHSOLWMM UHCYTMHOPE3UCTEHTHOCTb
(NP). OcHOBHble NpPencTaBUTENM 3TOM FPYMMbl — POCUITIMTA30H U MUOITIMTa30H. [NTMTa30HbI BO3AENCTBYIOT
Ha peLenTopbl, aKTUBMPYEMbIE MEPOKCUCOMHbIM NponndepaTtopom (PPARY). AKTVBaLMSA peLIEnTOpOB
PPARY NOBbILLIAET 3KCMPECCUIO FEHOB, BIIMSIIOWMX Ha METABONM3M ITIFOKO3bl U JINMUOOB.

Mockonbky VP - Begyllas npuunHa BO3HUKHOBeHUS CL2, MTa3oHbl NpeacTaBnsioT cobor Hanboree
MepCrneKTUBHYIO rPynry npenapaToB, MPUMEHSIEMbIX OJ1s1 leYeHus amabeTta 2-ro tuna. OgHako MMTasoHbl
MMEIOT OYEHb HE3HAUUTENbHbIM Nepuon, KIIMHUYECKUX HabmogeHu (¢ 1998 r.). [laHHble 0 6e30MacHOCTH
OJINTENbHOro MpUMEHeHUs OTCYTCTBYIOT.

T3 NposBAsOT aKTUBHOCTb TOSIbKO B MPUCYTCTBUM UHCY/IMHA, MPW 3TOM COBMECTHas Tepanus rM1MTa3oHOB
M MHCY/IMHA OO/MKHa NMPOBOAUTLCSH C OCTOPOXHOCTBIO M3-3a PUCKa BO3HUKHOBEHWS OTekoB. T3, MmoryT
MPUMeHATbCS B codeTaHum ¢ NCM mnm MeThopMUHOM.

MpOTHBONOKa3aHUs: rMNepuYyBCTBUTENIBHOCTb, CaxapHbIi AnabeT 1-ro Tmna, ouabeTnyeckmin KeToaumaos,
TaKenas cepiedHas HegoCTaTOYHOCTb, 6epeMeHHOCTb, NMakTauus. NpPUMEHATb C OCTOPOXHOCTBIO MNP
OTEYHOM CUHOPOME, aHEMUM, MEUYEHOUHOM HEAOCTAaTOUHOCTU, CepaeYHON HeOOCTaTOUYHOCTU.

3aknueHue

[eHeTUYECKNIA aHaM3 BbisiBUIT Y 06CniefyeMoro Npenpacrnonio)XeHHOCTb K YMEPEHHO MOBbILEHHOM
UYBCTBUTEIBHOCTU K MpernapaTaM Ha OCHOBE MUTAa30HOB. DPPEKTUBHOCTL MpernapaToB YMEPEHHO
noBbllLeHa

PekoMeHOaLMmM o npoduiakTuke

MockonbKy y o6cnenyemoro BbisiBfieHa NpenpacrofioXXeHHOCTb K YMEPEHHO CHMXKEHHOW
UYBCTBUTE/IbHOCTU K MpenapaTam Ha OCHOBE [TIMTA30HOB, B CBSI3WN C BbICOKOW CTOMMOCTbIO MpenapaToB
MOXET ObITb PACCMOTPEH BOMPOC O Ha3HaYeHUW OpYrnx NieKapCTBEHHbIX CPEACTB, MPUMEHSIEMbBIX OIS
neveHus CL2. B cnyyae Ha3HayeHWst NpenapaToB JaHHOMO Kriacca LenecoobpasHa Koppekums O3MPOBKM
B CTOPOHY YBETMUEHUS, UCXOOS U3 CUMMTOMAaTUKM U TEKYLUMX PE3YIIBTaTOB KIIMHUYECKNX UCCeaoBaHNN.
Takxe BaxHO cobnofaTtb BCe pekoMeHOauUmu, AaHHble B pasaene «CaxapHbii AnMabeT 2-ro Tmna.



@ [NMHWMODbI

Pe3yanaT reHeTn4yeckKoro aHajin3a

leH Monumopdusm TleHotun YacrtoTta PesynbTtaT AdPekT

HapylweHHast CTpyKTypa 6erika. ® @

SLC30A8 rs13266634 T/T 8.70%
2P PEeKTUBHOCTb MMNHMAOB MOBbILLEHA

HapyleHHas cTpykTypa 6enka.
KCNJT1 rs5219 G/A 33.3% 3P DEKTUBHOCTb MNHNOOB YMEPEHHO ©)
MoBbILEHa

[MHWAbBI — rpynna npenapaToB, OTHOCAWMXCS K MpaHaMasibHbIM perynstopaM. B PO 3apermctprpoBaHoO
[Ba aKTUBHbIX BELLECTBa - penarmHmg, (Npon3BoaHOEe 6EH30MHOW KUCOTbI) U HAaTErMMHUE, (MPOU3BOAHOE
D-deHnnanaHmnHa).

MexaHn3M 0encTBus MMHUOO0B CXOX C Npenapatamm cyrnbGoHUIMo4UeBMHbI (MCM). MHMabl 6110KMpyoT
ATD-3aBUCUMbIE KaJIMEBbIE KaHarbl B 6eTa-KneTkax noaXenygoYHOM Xenesbl U OTKPbIBAOT KarbLMeBble
KaHarsbl, MUHAYLMPYS TEeM CaMbiM BbIBPOC MHCYMHA, OOHAKO OENCTBYIOT 6bicTpee NMCM 1 nmetoT
HEeMpPOLOMKUTENbHBIN 3ddekT. Brnarogapst 3ToMy KOHLEHTpaLUUs UHCYIMHA MEXAY NMpUemMamMm NULLM He
noBbiWwaeTcs. A1 AOCTUXEHUS HaunyJlero addekTa pekoMeHOyeTcs yrnoTpebnsaTe npenapaTtbl MM60o
He3agoro go enbl (3a 5-10 MUH), IGO0 cpasy NMocne npmema nuLLm.

CTouT 06paTUTb BHUMAHME, YTO MOJSIOXKUTENbHbIN 3PPEKT OT AENCTBUA STUX BELLECTB BO3MOXEH TOJIbKO B
TOM CJlyYae, eciiv KIEeTKU MOAXENYAOUYHOM Xenesbl GyHKLMOHAIbHO aKTUBHbI M CMOCOBHbI MpoayLIMpPOBaTh
WMHCYMH. B cnyyae, ecnv npomnsBogHble Cy/bdOHUIMOUYEBUHDI HEIMGDEKTUBHBI, IMUHMUObI TAKXE MOTYT He
OKasaTb CYLLECTBEHHOIO BIMSHUS. He pekoMeHayeTcst MCrosb30oBaTh 06a Krlacca rnpenapaToB COBMECTHO,
HO BO3MOXHa KOMBUMHMPOBAHHAsA Tepanus MMHUAAMA N METGOPMUHOM.

CyLuecTByeT psi, MPOTUBOMNOKa3aHUM K MPUMEHEHWIO MMMHMOO0B. Hanbonee BaXHbIMU SBNSIOTCS:
1. TMNep4YyBCTBUTENBHOCTb UM ariepruyeckas peakums Ha npernapaTbl 3TOW rpyrirbl B MPOLUIOM;
2. QnabeT 1-ro Tmna;

3. Hannume ocnoxHeHuin gruabeTta (KeToaumnos, aMabetmyeckas KoMa — Takme COCTOAHUSA CrieqyeT
NIEYNTb UHCYIIMHOM);

4. BepeMeHHOCTb U KOpM/IeHMe rpyabio;
5. ConyTcTBytowas Tsxenas ouchyHKUUS neyeHu;

6. Cnenyet OCTOPOXHO MPUMEHSATb MPU MOYEUHOMN UM MEYEHOYHOM HEQOCTAaTOUHOCTY,
HaOMNOYeYHMKOBOWM HEeQOCTaTOUYHOCTHU, B MOXMIOM BO3PacTe U B Cllydae HegoedaHus.

7. He cTouUT Ucnonb3oBaTb B CUTYaLMAX, KOrda NoTpebHOCTb OpraHM3Ma B MHCY/IMHE 3HaUNTENbHO
YBETMUMBAETCS — HaNpUMeEP, NPU TXENbIX MHOEKLMSX UM XUPYPrUYeckux npouenypax. B Takumx
CUTYaLMAX OBbIYHO Lienecoobpa3HO BPEMEHHO MCMOb30BaTb UHCYJIMH.



3aknoyueHue

[eHeTMYECKNIA aHaIM3 BbisBUIT Y 06CneayeMoro NpenpacnonoXeHHOCTb K MOBbILEHHOM YyBCTBUTENIbBHOCTU
K npenapaTaM Ha OCHOBe MMHUO0B. DbDEKTUBHOCTD NpernapaToB MOBbILLEHA.

PekoMeHgaumm no npodunakTrke

O6crenyeMoMy BO3MOXHO Ha3HayeHMe CTaHOaPTHbIX JO3MPOBOK C MOCTEAYoLEe KoppekLMen, Mcxonsa 13
CUMMTOMaTUKM N TEKYLUMX PE3YSBTAaTOB KIIMHUYECKMX MCCenoBaHu. MNpy HEO6XOAMMOCTM OOMYyCTHMA
Hebosbluas KOPPEKLIMA AO3UPOBKM B CTOPOHY YBENMYeHUs. BaxHo cobmoaaTb BCe pekoMeHaaLmu,
OaHHble B pasgene «CaxapHbili AnMabeT 2-ro Tmna.

36 HeobxogmMa KOHCYMbTauus crnewmanmcTa Kopg naumeHta AA345



37 HeobxogmMa KOHCYbTauus crnewmanmcTa

CpepoBble ¢pakTopbl

HecMOTpsi Ha CyLLEeCTBEHHYIO MreHETUYECKYIO KOMMOHEHTY M JOCTaTOYHO BbICOKYHO
HacneayeMOCTb, CaxapHbIi aMabeT 2-ro Tuna - 3aboneBaHue, 06yC/TIOBNIEHHOE B NEPBYIO
ouepenb GaKTopaMm OKpyXKatoLLen cpeapl.

Harnbonee cyliecTBeHHbIMU M3 HUX MOXHO CYUTaTb: HeCHaNaHCUPOBAaHHDBIM MO KaJTOPUSIM,
GenkaM, xuvpam n yrmesogaM (KBEXY) pauroH nuTaHus, HeOMTUMarbHbIA PEXUM MUTaHUS,
HeOOCTaTOK PU3MYECKOW aKTUBHOCTW, U3ObITOYHbBIV BEC, AEPULINT BUTAMUHOB U MUHEPASIOB,
BbICOKUIM YPOBEHb CTPECCa, BpeaHble MPUYBbIYKY 1 Opyrie GpakTopbl.

MccnepooBaHWs reH-cpeoBbiX B3aMMOAENCTBUIA MOMOIatoT MOHSTh, Kak FEHOTMIN CBSI3aH CO
CTEenEeHbIO B/IMSIHUSA Ha YenloBeKa TOro MM MHOrO GakTopa OKpYXaroWwen cpefpl. 9TW 3HaHWS
BaXXHbl /151 MOHMMaHKS «Cr1abblX MECT» PU3MOSIONUM U METAbOIM3Ma YesioBeKa U
MaKCMMaribHO 3P dEKTUBHOM NPOPUNIAKTUKN BO3MOXHbIX 3a60/1€BaHMIA, B YaCTHOCTU
caxapHoro guabteta 2-ro Tuna.

Kopg naumeHta AA345



‘ MNoTpebneHne NMLEBbIX BOJTOKOH

Pe3yanaT reHeTn4vyeCckKoro aHajin3a

leH Monumopdusm TleHoTMn YacToTa PesynbtaT AdPekT

MoBblleHHas aKCrpeccust reHa. dakTop
FTO rs11642015 T/T 22.50% yBenuueHnss addEKTUBHOCTU MULLEBbIX @
BOJTOKOH

[MNpeppacnonoXeHHOCTb K YMEPEHHOMY

CHWKEHWMIO aKcnpeccun reHa. PakTop ® 0O
YMEPEHHOIO CHWDKEHUST 9D PEKTUBHOCTM

MULLEBbIX BOMTOKOH

TCF7L2 rs12255372 G/T 39.00%

[MrweBble BONOKHa (K}'IeT‘-IaTKa) - yrﬂeBO,EI,HbIIZ KOMIMOHEHT nNumuin, KOTOprIZ He nepeBapmBaeTCAd B
opraHuname 4yernoseka, HO rlepepa6aTb|BaeTc9| none3HbiIMM MUKPOOpPraHn3mMaMm KULeYHMKa. Muwesble
BOJIOKHa - 9TO yCTOVI‘-IVIBbIG BbICOKOMOIEKYIAPHbIE NMosIMCaxapuibl, TakKMe KakK KreTyaTka, NMeKTUHbI, a Takxe
M HeyrmesoOOHbIe BeEWeCTBa ()'IVIFHMH).

MuLieBble BOMIOKHa AENST Ha pacTBOPMMbIE M HEPaCTBOPUMbIE. PacTBOpUMbIE BOJIOKHA, Kak CredyeT 13
Ha3BaHMs, XOPOLIO PaCTBOPMMbI B BoAE M 06pa3ytoT B KULWEYHMKE renieobpasHyko Maccy, KoTopas fanee
nepepabaTbiBaETCA KMLIEYHBIMA MUKPOOPraHN3MaMn. HepacTBOpMMbIE BOMIOKHA He pacTBOPSIIOTCS B BOAE U
NMPOXOOSAT Yepe3 KULWEYHMK B HEM3MEHHOM BULE, MOCKObKY HE CMOCO6HbI YCBaMBaTbCA OPraHN3MOM; OHM
He SBMIAETCA MCTOYHMKOM KarlopUii U He MOBbILLAOT YPOBEHb caxapa B KpOBMU.

MuLieBble BOMIOKHa CUMTAOTCA BaXXKHbIM KOMMOHEHTOM 30,0POBOrO MUTaHWUS. OHM CMOCOGCTBYIOT
YITyULWEHUIO NEPUCTANBTUKM KULIEYHMKAE, NOOAEPXKaHMIO €ero HOpMaslbHOM MUKPOGIIOPDI, a TakXKe YaCTUYHO
3a[epPXMBAIOT Ha cebe XenuHble KUCOTbl M OTYacTU UMMAbI, YTO 3aMen/IAEeT BCacbiBaHWE XXMPOB U
xonecTepuHa. TakxXe OHM CMOCO6CTBYIOT CTabUIM3aLMM YPOBHS MHOKO3bl B KPOBW. [1oaTOMy
ynoTpebrieHe [OCTaTOYHOrO KOIMYECTBA KIIEeTUaTKU ABMIAETCS BaXKHbIM MYHKTOM MPOPUIaKTUKM
caxapHoro gmnaberta.

MCTOUHMKaMM MULLEBbLIX BOSTIOKOH B PaLIMOHE YerioBeka SABMISI0TCSA Npexae BCEero oBolM 1 GpyKTbl,
6060Bble, Opexu, Kpyrbl, 3ereHb, xeb 13 LeNlbHO3EPHOBOM MyKU / MyKK1 rpy6oro noMorsa.

3akJioyeHmne

[eHeTUYEeCKMIA aHarM3 BbISIBU Yy o6cne,u,yeMoro HEe3Ha4YnTEesIbHO MOBbIWEeHHYHO ﬂOTpe6HOCTb B NMMLLeBbIX
BOJIOKHax. Bo3aMoxHO n0Tpe6neHme cpenHero pekoMeHayemMoro Konm4yecTBsa.



O6cnenoBaHVA

B oTcyTcTBME Xanob cneumanbHble 06cnenoBaHna He ob6si3aTenbHbl. [py NOsSIBNEHWM Xanob BO3MOXHbI
ob6cnenoBaHUS, HanpaBeHHbIE Ha CKPUHUHIT MHCYTMHOPE3UCTEHTHOCTU U HapYLUEHUI IMNUOHOrO ObMeHa.
Mpy NosiBNEHWM NOAO3PUTENBHbBIX CUMMTOMOB PEKOMEHAYIOTCS KOHCY/BTaLMS raCTPO3HTEPOSIOra U
OOMOSHUTEsbHble 06CIenoBaHMS.

PekoMeHaaLmm no npodunakTrke

O6cnenyeMoMy OOCTAaTOYHO MOTPEBNATb pekoMeHayemMoe cpenHee konmyectso (20-30 r) nuweBbIX
BOJIOKOH B CYTKW. Heo6xoommoe KOMMYECTBO KIeTYaTKM MOXHO MOJSTyUMTb U3 CBEXMX OBOLLEN
(NpennoyTUTENbHO) U PPYKTOB, 3/1AKOBbIX U MYYHbIX U3OEMNIA U3 MyKMU FPy6Ooro noMosa mnm
LLleIbHO3EPHOBOM MyKM (MpW OTCYTCTBMM HEOH6XOOMMOCTW cobnofaTb AMETY 6e3 rmtoTeHa). MonesHom
MpWBbIYKOM OyAET 0O6aBIATb PACTUTENbHYIO MULLY, OBOLLM K KaXXAOMY MPUEMY MULLY 1 OaXe K NepeKkycam.
XOpOLUMM MCTOYHWKOM MULLEBbIX BOIOKOH SIBMISIOTCS U3OEMMS, cogepXalume oTpyou, HanpuMep
aneTtmnyeckme xnedupl. MMM MOXXHO 3aMeHsTb CTOJOBbIN X1e6, 6AaTOH UM YyNoTPpebaTb BMECTO OObIYHOIO
6enoro xneba oTpy6HON. BO3MOXEH AOMONMHUTENbHbBIN NPUEM KreTyaTku B Buae BALL no cornacoBaHuio ¢
Bpa4oM.



s [oTpebneHmne NoMHEHAChILWEHHbIX
XXUPHbIX KNCIOT

Pe3yanaT reHeTn4vyeCckKoro aHasin3a

leH MonumopdusmM TleHotMn YacrtoTta PesynbtaT AddekT

MpenpacnonoXeHHOCTb K YMEPEHHOMY

HapyLeH1o GYHKLMOHWPOBaHWS 6enka. MakTop ® 0
YMEPEHHOIro CHUXEHMUS 3D bEKTUBHOCTM
npodunakTukm CO2 npm notpebnenmm MHXK

GCKR rs1260326 c/T 50.70%

MNMonMHeHacblWweHHbIe XMpHble kncnoTbl (MHXKK), B nepByto ovepenb omera-3, BAMSIOT Ha 3/1aCTUYHOCTb
K/IETOUHbIX MeMBpaH, NPOoLEeCChl pereHepaLmm 1 YCBOEHUS OPraHM3MOM KasbLmMs, a TakKe Ha NUTaHue
KNeTok Mo3ra. HassaHus «omera-3» 1 «oMera-6» O3Ha4atoT OBOMHYIO XMMUYECKYHO CBSI3b COOTBETCTBEHHO
y TPETbErO U WEeCTOro aToMa yrnepoaa OT METUIOBOIO KOHLLA XXUPHOM KUCIoTbl. OMera-3 1 omera-6 MHXK
SABMSAIOTCH HE3AMEHVMbIMU A1 YerioBeKa U OO/MKHbI MOCTyNaTh € nNuwen. B opraHname omera-3 anbda-
JIMHOMEHOBAs KMCIOTa MpeBpPaLLaeTCs B 3MKO3arneHTaeHoBYO, KOTOpasi B CBOKO ovepenb - B
[OKO3areKkCcaeHoOBYIO; OMera-6 MHoeBast KUC/I0Ta KOHBEPTUPYETCH CHavaslia B apaxmaoHOBYIO, KOTOpas
3aTeM - B Joko3aneHTaeHoBY. M3 MHXK cuHTesmpytoTcs npocTarnaHayHbl U NTeMKOTPUEHbI —
rOPMOHOMOAO6HbIE BELLECTBA, KOHTPONMPYOLLME BOCTaneHume.

Mpuem omMera-3 MHXK cHmxaeT yposeHb JTTHI B KpoBW, UTO YMEHbLUAET BEPOSTHOCTb pas3BUTUS
aTepoCKiepo3a, MHPapKTa MMOKapAa, NWLEMUYECKOro MHCY bTa U 6bonesHn Anburenmepa. Kpome Toro, oHm
Mosie3Hbl A1 KOPPEKLMN METABOIMUYECKMX HapYLLEHWM NPpU caxapHOM anabete. Omera-6 MHXK He MeHee
BaXKHbl /19 obecrneyeHmns HopMasribHOM paboTbl MO3ra 1 cepaLua, Ux ynotpedneHme B yMepeHHOM
KOMMYeCTBE TakXe MONe3HO A1 NPOdUIaKTUKKM YKa3aHHbIX Bbille 3aboneBaHnin. OgHako U3 oMera-6
CUHTE3UNPYIOTCS CUSTbHENLLIME BOCMaNMUTESNbHbIE MpOCTaryiaHaVHbI, B TO BPEMS KaK M3 oMera-3 -
MPOTVBOBOCMA/TENbHbIE. [TO3TOMY OUEHb BaXXHbIM MOKa3aTesieM SABMIIETCH COOTHOLLEHME Mexay oMera-6
1 omera-3 (MHOekc oMera-6/oMera-3). OnTrManbHO 3HaveHMe nHaekca 5-10/1. M36biTok omera-6 no
CpaBHEHMIO C OMera-3 MOXET YCUIMTb BOCMNaMTENbHbIE MPOLECChI, @ TakKXe CHU3UTb NPOPUIaKTUUECKYIO
M TepaneBTnyecKkyto addeKTBHOCTb oMera-3. KpoMe Toro, omera-6 MoryT croco6CcTBoBaTb Habopy Beca
3a CYET XXMPOBOM TKaHMW.

3akJiroyeHmne

[eHeTUYecKnin aHan3 BbIsIBU Y 0bcrienyemMoro ¢akTopbl, yMEPEHHO CHUXalowme appekTnBHOCTb MHXKK
05151 TPOPUNIAKTUKM U KOPPEKLIMM METaBONIMYECKUX HapYLUEHW, cBsi3aHHbIX ¢ CO2. B npodunakTnyeckmx
LLlensix pekoMeHayeTcs NoTpebnsaTb He MeHee cpeaHelr pekomeHaoyeMor Hopmbl MHXKK.



O6cnenoBaHMsA

Ob6cnenyeMoMy XenaTesbHbl aHanmM3 NMMNUOHOro cnekTpa KpoBu (B MEPBYIO ouepenb OOLLMIN XONECTEPUH,
xonectepwH JITBI, JTTHI, a Takxe Tpurnmuepuabl) 1 oueHka cepaeyHO-COCYANCTOro pMcka no Lwkane
SCORE. NonesHo onpepeneHne nHaoekca omera-6/omera-3. AHrmorpadus, gonnneporpadmsa - npu
HaIM4YMKM NoKasaHWN. TakxXe NonesHbl 06CnenoBaHUs, peKOMeHOOBaHHbIe B pasaerne «CaxapHbi gmabet 2-
ro TMna.

PekoMeHgaumm no npodunakTrke

ObcnenyemMoMy XenaTesbHO YBEMUMTb B PaLMOHE KOIMYECTBO MpoayKToB, 6oratbix omera-3.
PekoMeHO0BaHHOE K MOTPeBNeHMIO KONMYecTBO omera-3 - 1,5-2 r B CyTKW, OHAKO UTOrOBYIO JO3UPOBKY
onpefensieT CneLmanncT UCXOOs U3 TEKYLLUMX KITMHUYECKMX MokasaTenen. Heob6xoanmbii MUHUMYM XMPOB
peKOMeHYETCS BOCMOHATb 3a CUET MOPCKOM pbibbl (CeMra, capamHbl, Gopersb, TOCOCh), KpacHOM UKPbI,
CeMsIH JlbHa, CEMSIH YMa, MPELIKMX OPEXOB, TbIKBEHHbIX CEMEYEK, [OOaBNEHUS B casaTbl IbHSHOMO 1 APYrnX
Macen, 6oraTtbix MHXK. MNpn He06Xx0OMMOCTM BO3MOXEH OOMOSHUTENbHbIM MPUeEM BMONOrMyYecKn
aKTUBHbIX J,06aBOK, coaepxalmx oMera-3 MHXK. Takxe nonesHo yyecTb pekoMeHaauum pasgena
«MHCYIMHOPE3UCTEHTHOCTbY.



o

Pe3yanaT reHeTn4vyeCckKoro aHajin3a

leH Monumopdusm TleHotun YacrtoTta PesynbTtaT AdPekT

BblpaxeHHas npenpacronoXeHHOCTb K

M3MEHEHHOM CTpYKType 6enka. PakTop ® 6
CHVDKEHHOM MOTPEeBHOCTM B LUMHKE OIS
npodunakTukm CO2

SLC30A8 rs13266634 T/T 8.70%

LIMHK siBNsieTCs BeCbMa BaXXKHbIM [/19 OpraHM3Ma YerioBeKa MUKPO3/IEMEHTOM, MOCKOSIbKY OH BXOOUT B
COCTaB WM ABMISETCH KOPAKTOPOM MHOMMX GEPMEHTOB 1 TPAHCKPUMLMOHHbBIX PaKTOPOB - 6EsKOoB,
OTBEYaIOLLMX 32 SKCMPECCUIO MEHOB.

JT10T MUKPO3/1EMEHT BaXXeH a4 HOpMaJ'IbHOﬁ pa6OTb| NMpaKTn4eCcKn BCcex opraHoB n TKaHen YenioBeka, B
TOM Ymcne gnsg nogaep>xaHma yrneBogHoro obmeHa. OH BMSIET Ha cekpeunto MHCYMHa N NpoTeKaHne
BOCMaMTENIbHbIX MPOLIECCOB, YY4aCTBYET B TPAHCMNOPTE MHCYJIMHAa U CBA3bIBaHUU €ro C peLenTopoM U
MOXET B/IMATb Ha YyBCTBUTEJIbHOCTb K AHHOMY TOPMOHY U pa3BnTUe MHCYJIMHOPE3NCTEHTHOCTU. Takxe
UMHK y4aCTBYET B MeTabonmM3ame NMNUOoB M SABISETCS KOMMOHEHTOM aHTUOKCMOAHTHOM CUCTEMDI.

CuMnTOMbI AedrumTa UMHKa HecnelMdUYHbI: HapYLIEHUS HACTPOEHUS (PasapaXmnTeNbHOCTb, Aenpeccust),
CHa, anneTnTa, 3peHus, YXyaweHe COCTOAHMUS HOM TEN, KOXM 1 BOSOC (BM/IOTb 4O aroneLmm), BO3MOXHO
pasBUTUE a/Neprmyecknx peakumii, UMMyHooedpuLmMTa, Takxke MoryT Habmo4aTbcsa apyrme CUMNTOMb, B
TOM YMCIIE CHUXKEHME YPOBHS MHCY/IMHA B KPOBU. CIIMLLKOM BbICOKME A03bl LiHKa MOT'YT Bbi3biBaTb
WMHTOKCUKALMIO (C COOTBETCTBYIOLWMMIM CUMITOMaMK), a TakxKe HapyLllaTb BCacbiBaHWe Meau. Kak
HeOOCTaToOK, TakK U M3BbITOK LiMHKa B OpraH1M3Me MOryT NpUBOAUTb K aHEMUU.

CTOUT yumTbIBaTb, YTO HEKOTOPbIE MULLEBbIE KOMMOHEHTbI (B YaCTHOCTU, XXMBOTHbIE 6€/1KM1) MOryT yydlaTb
BCacblBaHWeE LMHKa, a ApYrue, Takm1e Kak Xeneso, PUTUHOBAs KMCIoTa, CMOCOBCTBYIOT CHUXEHUIO ero
ycBoeHUs. Kpome Toro, AeduUnT LIMHKa MOXET 6biTb CBA3aH C aKTUBHbIM UCMOMIb30BaHUEM MOYErOHHbIX
CPEencTB M CIILLKOM 60/bWON OOMEN YITIEBOLAOB B paLMOHe. TakXe CTOUT MOMHUTb, YTO YPOBEHb LIMHKA B
KPOBM MOXET CHUXATbCS MPU OCTPbIX BOCMANEHNAX U MHDEKLMAX, 3HAYMTENBHBIX GUNUYECKUX HArpy3Kax,
cTpecce.

3akJiroueHme

[eHeTUYeCKUIN aHaIM3 BbISIBU Y OOCIefyeMoro npeapacriofioXXeHHOCTb K BbICOKOM 3PPEKTUBHOCTU LIMHKA
ona npodunaktnkm CO2. NMNoTpebHOCTb B LIHKE OTHOCUTENIbHO HEBbICOKAs B NMpenenax HopMbl,
HeobXx0aMMOCTM B JOMONTHUTENbHOM NPOPUIIaKTUUECKOM NpUeMe LIMHKa Npu OTCYTCTBUM ero aeduumta B
paLMoHe He BbisIB/IEHO.



O6cnenoBaHMsA

Mpw c6anaHCMPOBaHHOM MUTAHUN HaMpPaB/IEHHOrO MOHUTOPUHIA YPOBHS LiHKa O6CrenyemMoMy He
TpebyeTcsa. OnHako B criyyae HecbanaHCUPOBAHHOIO MUTaHUS UMW BEFrETapMaHCKOW AMETHI, a Takxke npu
NOSIBNIEHNN CUMMTOMOB MUHepanogeduumTa obcrenyeMoMy MOXHO PEKOMEHA0BaTb KOHTPOSb YPOBHS
LIMHKa B KpOBM. TakXe B 9TOM CllyYae BO3MOXHa NMpPOBEPKa YPOBHS B KPOBU OPYIryX BaXKHbIX
MUKPO3/IEMEHTOB (kKenesa, MapraHLa, Megm). He cTonT npeHebperats opyrMMy MpoduiakTMYecKmMm
ob6crnenoBaHMsaMU, pekoMeHAoBaHHbIMM B pasgenie «CaxapHbii AuabeT 2-ro Tvna» AaHHOro oTyeTa.

PekoMeHaaLmm no npodunakTrke

B uensax npodunakTMkim caxapHoro guabeta obcnenyeMoMy 4OCTaTOUHO NOTPeEOATb CTaHOAApTHOE
pekoMeHayeMoe KONMMYecTBO umnHKa (8-10, Ao 12 Mr B CyTKM). CyTOUHYIO HOPMY LIMHK@ MOXHO MOSy4nTb,
BKJ/ItOYasi B paLMOH MOpenpoayKTbl (YCTPULIbL, MUOMK, MSICO Kpaba), HEXXUPHYO rOBAOVHY, CBUHUHY, due
VHOENKN UK KypuLbl, opexu (GyHAYK, MMHAASb, Kelwblo), 6060Bble. He pekoMeHOyeTCs CyLeCTBEHHO
MpeBbIWaTb CYTOUHYIO HOpPMy (6ornee 25 Mr B CyTKM), TaK KaK CYLLECTBYET BEPOSTHOCTb MHTOKCUKALMN.
Mpu pedrumTe LMHKOCOOEPXKALLMX NMPOAYKTOB B paLMOHE BO3MOXEH €ro AOMOSIHUTENbHbIM NMPUEM B
O031POBKE, ONMpPENENSIEMON CMELMAnMCTOM, A1 BOCMOIHEHUSI CYyTOUYHOW MOTPEOHOCTH, XenaTenbHO nog,
KOHTPOJIEM YPOBHS LIMHKa B KpOBW. Ecnn obcrienyembii MpyAaepXMBaAETCA BEFETapPUAHCKOrO NMUTaHMS, eMy
pekoMeHayeTcs npodunakTika gedpuumTa LMHKa, ero AoMONHUTENbHbBIA MPUEM.



‘ Pusmnyeckasa akTMBHOCTb

Pe3yanaT reHeTn4yeCckKoro aHajin3a

leH Monumopéduam TleHoTun YactoTa PesynbTat AddekT

MoBblLLEHHas aKcnpeccust reHa. PakTop pucka.
FTO rs11642015 T/T 22.50% PaKTOp BbICOKOM MOTPEBHOCTU B GU3UYECKOMN @0
aKTUBHOCTM

NpenpacnonoXXeHHOCTb K yMepeHHOMY
HapyLweHio GYHKLMOHWMPOBaHWS peLenTopa.

PPARG rs1805192 C/G 27% ®akTop yBennyeHus abPeKTUBHOCTM ® O
dU3MYECKMX HArpy30K 419 MPOPUIAKTUKM
WHCYNHOPE3MNCTEHTHOCTU

MNpenpacnonoXXeHHOCTb K YMepeHHOMY
HapyleHuo GyHKUMM Berka. YMepeHHo
GLUT2 rs5400 c/T 22.70% rMoBbilleHHast 9O PEKTUBHOCTb GU3NUECKMX @
HarpysoK /19 NpodUNakTUKM HapyLLIEHWIA
YITeBOOHOMO 1 UMNOHOro o6MeHa

PerynsapHas ¢u1smyeckas akTUBHOCTb SBSETCA BaXHbIM GaKTOPOM, MoAOEPXX1BaIOLWMM 340P0OBbe
yerioBeka. B pesynbTaTe rmnogyHaM1mn MOXET MOSIBUTLCSA M36bITOYHbIN BEC, KOTOPbIN, B CBOKO OYepenb,
aBnseTca GpakTOPOM pUCKa pa3BUTUSA CaxapHOro AMabeTa U CepaeYHO-COCYAMCTbIX 3a60NeBaHUM, a Takxe
3aCTOVHbIX SIBJIEHUI, OTEKOB. [1paBu/ibHO Nogo6paHHble GU3MNYECKME HAarpy3KM aKTUBMPYIOT UMMYHHYHO
CUCTEMY, MOAAEPXMBAIOT TOHYC MbiLLL, CMOCOBCTBYIOT HOPMarIM3aLUMKM BECA, CHUXEHMIO YPOBHS
WMHCYIMHOPE3UCTEHTHOCTU M HOPMaM3aLUMKM YPOBHS TIMKEMUI.

MNoTpebHOCTb B TPEHUPOBKAX 415 MOALEPXKAHUS UMM CHUXKEHUS BECA, @ TakXKe UX OMTUMAsbHbIA PEXUM
3aBUCAT OT MHOWBUOYaSbHbIX OCOBEHHOCTEN. HenocpeacTBEHHO TUM U MHTEHCUBHOCTb TPEHMPOBOK
cnepyeT nogbupaTtb UCXOAa U3 Lenu, MHAMBUAYaNbHOW NMOTPEBHOCTN, OCO6EHHOCTEN CTPOEHUS
OopraHu3Ma 1 B naeane - nog PyKkoBOACTBOM TpeHepa. TakXe HY>XXHO MOMHUTb, UTO OJ19 CHUXEHUS Beca
Haps4y C GU3NYECKMMU YNPAXKHEHMUSIMU HEO6XOOMMA KOPPEKLIMS PaLMOHa, M KONMUYECTBO NOTpebsieMbIxX
Kanopui B Nlo6oM Crlydae OOMKHO BbiTb MEHbLUE KONTMUYECTBA PACXOLYEMbIX (MMMNOKaNTOPUMHOCTD).
CooTBeTCTBEHHO, AN NoAAepXXaHUs Beca Ha MMEIOLLEMCS YPOBHE TpebyeTcsa N30KaNopUNHOCTb, TO eCTb
PaBEHCTBO KOJIMYECTBa NOTPELSIAEMbIX M PACXOLYEMbIX Kaflopui.

Cnenyert, 04HaKo, YYMTbIBaTb, YTO NepeHanpsiXXeHne Takxke NarybHO CKasblBaeTCs Ha OpraHU3Me.
OKCMOATUBHDIN CTPECC MPU U3BbITOUHBIX PUINUYECKMX HArpy3Kax NMPUBOONUT K MOBPEXOEHUIO KIETOK,
WCTOLEHUIO PECYPCOB M U3HOCY OpraHn3Ma.



3aknoyueHue

B pesynbTaTe reHeTUYecKoro aHanmsa y ob6crieqyemMoro BbisiB/ieHa NMoBbllEHHas MOTPE6HOCTb B
dU3NYECKOMN aKTUBHOCTW.

O6cnenoBaHUsA

PekoMeHayeTCa perynsipHbIi KOHTPOSb Beca ob6cnenyemoro. Npu MHTEHCUBHBIX GU3NYECKUX Harpy3Kax
pPEKOMEHAYETCS KOHTPONIMPOBaTb My/bC U apTepuanbHoe AaBneHue. MNonesHbl Takxke Nepuoomnyeckui
aHamM3 nMnmaorpammbl (YpoOBEHb TPUTIMLEPMOOB, OBLLEro xonectepuHa, xonectepumHa JIMBI v JINHI) n
Opyrme ob6cnenoBaHmsl B COOTBETCTBUM C PEKOMEHAALMAMU, MPUBEAEHHbIMU B pa3aernie «CaxapHbliv gnabet
2-ro Tvna» JaHHOro ot4yeTa (OCOOEHHO MHCYIIMHA W ITIIOKO3bl B C/TyYae rMNOUHCYIMHEMUN).

PekoMeHgaumm no npodunakTrke

Ob6cnenyeMoMy peKOMEHAYETCS MOBbICUTb KONIMYECTBO PUINUECKOM aKTUBHOCTU U 3aHATUMA CMIOPTOM 0 5
YacoB B Hepgento. PekoMeHAyIOTCS OTHOCUTENBbHO ASMTENbHbIE PErySpPHbIE TPEHUPOBKK (He MeHee 1,5 vaca,
C rnocrenyLweM NocTeneHHbIM YBENIMUYEHWNEM MPU XOPOoLLEN NEPEHOCUMOCTU A0 2 YacoB). MOXHO
TpeHMpoBaTbCH 2 pasa B AeHb Mo 1yacy (Mcxoas U3 caMouyBCTBUS obcrienyemoro). [MoMMMo aToro,
obcrienyeMoMy BaXeH aKTUBHbIM 06pas XM3HU, 6orblie OBUraTbCs B 6biTy. BaXHO MOMHUTb, YTO O1s
CHMXXEHMUS Beca KOIMYECTBO PAacXoLyeMbIX KaslopyMi OO/MKHO ObiTb 6OsblUE KOMYECTBa NOTPEGIAEMbIX.
Mpy HaNMMYMM FTMNOUHCYIMHEMUM TPEHUPOBKU A0/HKHbI MPOBOAUTLCSH C OCTOPOXHOCTBIO M MOA, KOHTPOEM
YPOBHS [TIIOKO3bl KPOBW.



AGER

ARAP1

FTO

AHanmsnpyemble reHbol

Kopumpyert peuenTtop KT 3TOT MyNbTUAMIraHAHbIA peLenTop, MOMYUMO KOHEYHbIX
MPOOYKTOB MNKO3UIMPOBaHWS B3aMMOLENCTBYET C APYIrMMA MOJIEKYIaMM, BOBIEYEHHbIMA
B rOMEOCTas, pasBmUTU1E, BOCMNaMTENbHbIE MPOLLECChl M BO3HUKHOBEHME psifa 3aboneBaHui.
AGE/RAGE-CcUrHanmMHr UrpaeT BaxHYIO pOsib B perynisumm akcnpeccum paktopa Hekposa
onyxonu anbda (TNFa), okcnaaTMBHOM CTpecce, aHAoTeNManbHoM guchyHkumm npy CO2 n
B NMaToreHese ero ocrioxHeHnr. Takxe AGER sBnsieTcst peuientopomM ana ammnonga 6eta,
UrpaeT porib B €ro NnepeHoce yepes KNETOUHY0 MeMbpaHy 13 BHEK/IETOUYHOro
MPOCTPaHCTBa BHYTPb KOPTUKasbHbIX HEMPOHOB. MOXET CBA3bIBaTb ONIMIOHYKIEOTUAbI.
SkcnpececupyeTcs cneuydruHo B fierkmx. Nonmmopdmnamel reHa AGER MoryT npmBoamTb K
noBbiweHMto ypoBHS KM 1, COOTBETCTBEHHO, K MOBbILLEHUIO PUCKa Pa3BUTUS NaTONOMMIA
cocynoB 1 CL02, TakxXe CBA3aHbl C PUCKOM pa3BUTUS 60Ne3HU AnbLrenMepa.

Benok accoummpyetcs ¢ KOMMNIEKCOM [onbaXKW, N €ro akTUBHOCTb OMNOCPENYET N3MEHEHUS
3TOro KoMmrekca n ¢opMmpoBaHme punonogmi. NonaratoT, YTO OH BOBMEYEH B TPAHCMNOPT
peLenTopHOro 6ernka, BOBEYEHHOro B anonTo3. MoaynmpyeT peMofenpoBaHme
umTockeneTta. AKTUBMPYETCs CBA3bIBaHMEM C pochomnHosnTon-3,4,5-TpudocdaTtom.
BoBneueH B cuUrHanbHyo TpaHCOYKLUMIO. BnmseT Ha GyHKUMOHUpPOBaHMe 6eTa-KeTok, B
YaCTHOCTU Ha MpoLEecchl BUOCKHTE3A U CEKPELIM MHCYIMHA. DKCMPecCcrpyeTcs
MpPaKTUYECKM MOBCEMECTHO B HOJbLUEN UM MEHbLUEN CTEMEHU, MaKCUMYM - B CENE3EHKE,
anmneHauKce, KOCTHOM MOo3re, nierkmx. MonMmMopeuambl reHa CBsi3aHbl C CaxapHbIM
OMabeToM 2-ro TMna, peBMaTOMOHbIM apTPUTOM, BIMSIOT HA MHAEKC MacChl Tena.

UneH cynepcemencTBa 2-OKCOryTapaT-3aBUCUMbIX OKcureHas. PHK-gemMetvnasa,
nemMetumpytowas pasnmyHble Tvnbl PHK (Bktouas MPHK, TPHK, MaPHK). [Jo koHua
dumamonormueckme dyHKLMM JAHHOrO 6enka He U3ydeHbl. lNonaratoT, UTo aBnseTcs
PErynsaTopoM XMPOBOM MaccChl, afMnoreHesa 1 roMeoctasa aHeprum. NMomMrMMo KOHTPOSs
>XXMPOBOW MaccChbl M aaUrnoreHesa, BIMSET Ha TEPMOreHes 1 KOHTPOsb AnddepeHLMpOBKIM
aoMnouMTOB B KIIETKM 6€enoro mnm 6yporo xupa. Perynvpyer akTmBHOCTb
DodaMMHEPrnyeckom LMPKYNSUMM B CpegHeM Mo3re. DKCMpeccMpyeTcsl B PasHOM CTEMeHU
MpaKTNYECKM MOBCEMECTHO, MaKCUMarbHO - B MO3re. NonMMopdr3ambl reHa CBsi3aHbl C
M3ObITOYHbBIM BECOM, PUCKOM PasBUTUS OXUpeHus u CL2, apTepuanbHOM rmnepTeH3nu,
recTauMOHHOro reHesa m ap.



GCKR

HHEX

HLA-DQA1

HLA-DQB1

KooupyeT rmMoKOKMHAa3HbIN PEryniSToOp — PerynsaTopHbI 6enoK, MHMMOMpyoLWwmi
MMIOKOKMHA3Y B MEYEHWN 1 OCTPOBKaX MOOXKeENTyAOYHOM Xenesbl. Ero apprHHOCTb K
rMIOKOKMHa3e MoaernmpyeTcsi MeTabonmTaMm opykTosbl (MpUY CBA3bIBAHUN C PPYKTO30-6-
docdaToM nosbiwaeTcs, ¢ PpykTo30-1-pochaToM - HAOOOPOT, CHUXKAETCS, U MTIFOKOKMHA3a
He MHrMbmpyeTcs). TaknM 06pasoM, OH SBMSIETCS BaXKHbIM PErysISTOPOM YITIEBOAHOMO
obMeHa. DKkcrnpeccmpyeTcs B OCHOBHOM B MeYeHu, B HEGObLLOM KOIMYECTBE — B XenyaKe,
elle MeHbLUEe — B XXENTYHOM My3bIpe, SUYHMKAX, SMUKaX, HagrnoveyHrKax, ceneseHke. CessaH
c ogHon 13 popM MODY-amnabeta 1 npenpacnonoxeHHocTbo K CO2.

Kooupyet 6enok ceMenmcTBa FroMeoboKC-coaep XXalyx TPaHCKPUMLMOHHbBIX GakTOPOB.
MoXeT UrpaTb posib B reMaTtornoaTnyeckon anedepeHumpoBKke. TpaHCKPUMLMOHHbIN
penpeccop. PacnosHaeT nocnegosatenbHocTb OHK 5-ATTAA-3". UrpaeT posb B TOM uncre
B OMPPepeHLMPOBKE BETA-KIETOK MOOKETYOOYHOM Xenesbl. DKCNPecCUpyeTcs:
MaKCWMMasibHO - B LUMTOBUAHOM Xenese, a TakKe B MeYeHn, KOCTHOM MO3re, XXen4yHOoM
ny3blpe, ceneseHke, NMMpaTnUecKmnx y3sax; B OCTallbHbIX TKaHAX — Masio UM MUHUMAbHO.
Monmmopdnambl ceszaHbl ¢ CL2, MHOXECTBEHHbIM CKIIEPO30M, MO HEKOTOPbIM JAHHbBIM - C
PSAOM OHKOJNOMMYecKnx 3aboneBaHuin. B YacTHOCTW, reH, no-BUavMoMy, NPUHMMaET
yyacTve B natoreHesze MODY-guabeTa, XOTs HEMOCPEACTBEHHO C HMM HE aCCOLIMMPOBaH.

KoompyeT oguH 13 napanoros asbda-Lenu Monekyn HLA Il knacca. Monekysbl 3Toro
Knacca - retepogumepsl, coctoswme 13 anbdPa(DQA)- n 6eta(DQB)-uenen. MrpaeT posb B
VIMMYHHOW CUCTEME, @ KOHKPETHO — B aHTUIreHNpe3eHTaLmmM 6e/KoB BHEKNIETOUYHOMO
npoucxoxgeHusi. Monekysnbl HLA |l knacca akcnpeccupytoTcst B oCHOBHOM B AlK,
HarnpwuMep B B-nuMboumTax, AeHOPUTHbBIX KeTkax, Makpodarax. B Monekyne DQ, kak
anbda-, Tak 1 6eTa-uenu, onpegensolme cneumdrnyHoOCTb CBSA3bIBaHMS C nenTugamu. B
pesyrsTaTe BO3MOXHbI 4 pa3HbIX TUMa MOonekys. [JaHHbIN reH MakCUManbHO
3KCrpeccupyeTcs B Ierkux, MMMbaTUUeckmx ysax, MOYEBOM My3bipe, Cefie3eHKe, XeN4YHOM
My3blpe, MeHbLLE - B TOHKOM KULLIEYHUMKE, anneHAMKCe, Xenyake, B OCTasbHbIX TKaHSAX — B
Marior MM MMHUMarbHOM cTeneHu. NonMopdr3ambl CBsI3aHbl B MEPBYIO ovepenpb C
ayTOMMMYHHbIMM 3a60neBaHMAMM, a Takxke ¢ CO1.

OpnvH 13 napanoros 6eTa-Lenu monekyn HLA Il knacca. Monekyrbl 3Toro kiacca -
retepoanMepsbl, cocTtosime 13 anbda(DRA)- 1 6eta(DRB)-Lenen. MrpaeT posb B UMMYHHOW
CcUCTEME, @ KOHKPETHO - B aHTUIMeHrnpe3eHTaumm nenTMaoB BHEK/IETOYHOIroO
npoucxoxaeHus. Monekysnbl HLA |l knacca akcrnpeccmnpytoTcst B ocHOBHOM B AlK,
HanpuMep B B-nnmboumTax, OeHOPUTHbBIX KeTKax, Makpodarax. OnmcaHbl COTHM annenen
3TOro reHa. [JaHHbIM MreH 3KCMPeccUpyeTcsl B OCHOBHOM B JIErKUX, CENE3EHKE,
TEPMUHANbHOM OTAENE TOHKOrO KULeYHUKa. MonmMMopdu3ambl CBA3aHbl C TaKUMA
3ab60neBaHUSAMU, KaK MHOXECTBEHHbIN CKepos, capkomnnos, CKB, peBMaTOMOHbIN apTPUT,
acTMa, A3BEHHbIN KOMT, ncopmas, CO1, 6onesHb KpoHa, 60m1e3Hb BOCnasieHHoro
KULLIEYHWKA, LUN30PPEHNSA 1 MHOMME OpYyrie ayToOMMMYHHble 3aboeBaHus, a Takxe ¢
rMpenpacrnofioXXEeHHOCTbIO K MHMEKLNSAM.



HLA-DRB1 ©OaowH 13 napanoros 6eta-uenu monekyn HLA Il knacca. Monekyrbl 3Toro knacca -
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retepoauMepsbl, cocTosime 13 anbda(DRA)- 1 6eta(DRB)-uenen. MrpaeT posb B UMMYHHOW
cUCTeME, @ KOHKPETHO - B aHTUIMeHnpe3eHTaumm nenTMaoB BHEKSIETOYHOIroO
npoucxoxaeHms. Monekyrnbl HLA Il knacca akcnpeccupytoTcsi B ocHOBHOM B AlK,
HanpuMep B B-numboumTax, OeHOPUTHbBIX KeTKax, Makpodarax. OnmcaHbl COTHM annenen
3TOro reHa. [JaHHbIM reH 3KCrpeccupyeTcsl B OCHOBHOM B JIErKUX, CENE3EHKE,
TEPMMHANIbHOM OTAENe TOHKOrO KuweYHKKa. MonmMopduaMbl CBA3aHbl C TaKUMM
3ab60M1eBaHNAMM, Kak MHOXECTBEHHbIM CKlepo3, capkomnaos, CKB, peBMaTomnaHbIA apTpuT,
acTMa, I3BEHHbIN KONMT, Nncopuas, C1, 6one3Hb KpoHa, 60/1e3Hb BOCManieHHOro
KULLEYHMKA, WN30PPEHUS N MHOMMEe Apyrie ayTOMMMyHHble 3aboneBaHus, a Takxe C
rMpenpacrnofioXXeHHOCTbIO K MHbEKLNAM.

KogmpyeT TpaHCKPUMNLMOHHbIM GakTop, U3BECTHbIM Kak renaumTapHbii saepHbii dakTop 1
anbda. OH HeOOXOOUM OJ1s1 SKCNPECCUM HEKOTOPbIX CNeLnPUUECKMX FeHOB NeYeHn 1
OCTPOBKOBbIX KJIETOK MOAXKeNnyaouYHOM xenesbl. OounH 13 perynstopoB Wnt-curHanvHra um
roMeocTasa [TIHOKO3bl. DKCMPECCUPYETCS B OCHOBHOM B MOYKaX, ABEHaALATUMNEPCTHOM
KMLLIKE, TOHKOM KULIEYHMKE, MEeHbLUE — B MeYeHW, TONICTOM KULWEUHUKE, XeryaKe, eLle
MeHblUe - B MOOKEeyOOYHOM Xenese M1 XenyHoM ny3bipe. NonMopdrambl 3TOro reHa
cBa3aHbl ¢ MODY-gmnabeToM 1 opyrmMmn BuaaMm caxapHoro guaberta.

KogmpyeT cybcTpaT peLenTopa MHCYMHA 1, KOTOPbIM MOXET OrNocpenoBaTh KOHTPOSIb
WMHCYIMHOM MHOTMX npoLeccoB. PocdopunmpyeTcst TMPO3UHKWUHA30M MHCYIMHOBOIrO
peuenTopa, Mocse Yero CrocobeH CBA3bIBaTbCS CO MHOMMMK KJIETOYHbIMM 6erkamu,
copepxalmmm cneumduyeckmin gomeH SH2. AktnBmpyet dochaTnanIMHO3NTON-3-KMHA3Y
- OOMH 13 KJIoYEBbIX 6€e/IKOB BHYTPUKIETOYHOIO CUrHanMHra. BaxxeH anis nogaepXxaHus
roMeocTasa MoKo3bl. IKCMPECCUPYETCS MOYTU MOBCEMECTHO, MaKCUMaribHO — B
LUMTOBNOHOW Xerne3e, 3HOAOMETPUU, SUUYHUKAX, TaKXe B NaLeHTe, NpocTaTe, MOYEBOM
My3blipe, HAANOYEYHMKAX, XXETHHOM My3bIpe, XXMPOBOW TKaHW. MoMMopdr3Mbl 3TOrO reHa
aBnaoTCa GakToOpoM pucka passuUTUs CO M MHCYNIMHOPE3UCTEHTHOCTW.

KooumpyeT KarmeBbI KaHan — MHTerpasibHbI MEMOPaHHbIM 6eoK, KOTOPbIM
MpeanoYTUTENbHO TPaHCMOPTUPYET Kanni BHYTPb KIeTKU. KoHTponmnpyeTcsa G-6enkamu,
YacTo 6bIBaET aCCOLMMPOBAH C PELLENTOPOM CY/IbGOHUIIMOYEBUHDBI. MIrpaeT posb B
perynaumm cekpeumm MHCYNMHa B OTBET Ha TIoKO3Y. MakCcKMabHO aKCnpeccupyeTcs B
MO3re, WMTOBUAOHOM Xenese, cepALe, NpocTaTe, XUPOBOMN TKaHW. MonrMopdHble 3aMeHbl B
reHe SBNAOTCA NPUUMHON CEMEMHOMN MMMEPUHCYTMHEMNYECKOW MMMNOITIMKEMNM, @ TakXKe
MOIyT BbI3bIBaTb ayTOCOMHO-OOMUHAHTHBIN UHCYIMHHE3aBUCUMbIN CL2, BPEMEHHbI
HeoHaTasbHbIM AMabeT 3-ro TMna 1 NepPMaHEHTHbIN HEOHaTasbHbIM AMabET.
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KooupyeT MUKOTOKCUH B - CUIIbHO MMKO3UIMPOBAaHHbIN BeNoK, NMraH, akTBaTOPOB
umMToNMTUYeckoro oTeeta HK-knetok (kunnepos), CD-8 anbda-6eta T-KNeTok, raMMa-aernsTta
T-kneTok. CTpecc-MHAYLMPYEMbIN, MOXOX Ha Mosekybl knacca MHC, HO He
accoummpyeTtcs ¢ 6eTa-2-MUKpOriobyIMHaM1 UM BUOMMO He CBs3biBaeT nentuabl. CTpecc-
VHOYLMPYEMbIV ayTOAHTUIMEH, pacno3HaBaeMbI raMMa-aensta T-keTkamm. MakcrmaribHO
3KCMpeccmpyeTcs B IMMPaTUYECKMX Y3/iax, KOCTHOM MO3re, anrneHanKce, ceneseHke, YyTb
MeHbLUe - B JIErKMX, MOYEBOM My3bipe. MonMMopdr3Mbl FeHa CBA3aHbl C aCTMOM,
aTOMNMYECKMM OEPMATUTOM, MHOXECTBEHHbBIM CK/1IEPO30M, 60ne3Hbto KpoHa, CKB, CL1,
npenpacrnosioXXeHHOCTbIO K MHEBMOHUA U Op.

KoaompyeT sgoepHbii GakTop akTUBMPOBAHHbIX T-KIETOK 5 - TPaHCKPUMLUMOHHbBIA dakTop,
KOTOPbIM BOBJIEYEH B TPAHCKPUMLIMOHHYIO PErysisLMiO OCMOMPOTEKTUBHbIX U
BOCManMTENbHbIX MEHOB, ONOCPEenyeT OTBET Ha MOBbILLEHNE OCMOTUYECKOrO OABEHUS
(OCMOTUYECKUIN CTPECC). DKCMPECCUPYETCS MOBCEMECTHO, B MJTALEHTE U KOXE HECKOSIbKO
60rblue, YeM B OCTaslbHbIX TKaHSX. [MonMMopdHble 3aMeHbl B reHe cBsidaHbl ¢ CO2
MeTabonMYecKnM CUHOPOMOM, CUHOPOMOM BOCMANIEHHOMO KULWEYHMKE, MMMYHOAEDULINTOM,
a TakXe MOryT B/IMSITb Ha MUHEParbHYIO MJIOTHOCTb KOCTW, OCMOJISIPHOCTb KPOBU,

Ny bCoOBOE AaBrieHne 1 ap.

Kooumpyet peuenTtop Notch4 - TpaHcMeMbpaHHbIN CUrHasbHbI 6enok. Notch-curHanmHr
SBNSETCS 3BOJMOLIMOHHO KOHCEPBATUBHbBIM MEXKJ/IETOYHbIM CUMHASbHBIM MY TEM,
pEerynmpytoWwmMM B3aMMOAENCTBUSA MEXAY COCEOHVMM KreTKamu. [aHHbI peLenTop MOXeT
UrpaTb posib B Pa3BUTUM COCYOOB, MOYEK U MeYeHU, a Takxe B naToreHese
MHOYLMPOBAHHbIX MMMKMPOBAHMEM NaTOMOrMiA. MakCMMaribHO 3KCNpeccupyeTcs B
XXMPOBOW TKaHW, IErKMX, MEHbLUE — B MaLeHTe, WITOBUOHOM Xenese, B He6OobLMX
KONMMYeCTBaX — MOYTU MOBCEMECTHO. MNoMMMOpdU3MbI reHa acCoLMMPOBaHbI, B YaCTHOCTU, C
BO3pPacTHOM MaKy/ISIpHOW AereHepaumen, MHOXECTBEHHbIM CKIIEPO30M M pacCTPOMCTBaMM
ayTNYECKOro M WN30PPEHNYECKOrO CNeKTPa, PSAOM OAPYrnx 3ab6oneBaHunNn.

KogompyeT Hyamkc-rmgponasy 5. 3ToT pepMeHT KaTanm3npyeT rmaponma
MOOMDUUMPOBaHHbIX HyKNneoTua-amdbocdaTos, Bkovas ATO-pnboasy, a Takxe
OKCUIYyaHUOMH- U oKcMageHo3mnHpocdaTbl. rpaeT porb B 3aWwmTe OT MMKUPOBAHUS.
Takxxe MOXEeT KaTanmanpoBaTb CUHTE3 ATD B NpuUCyTCTBUM AndocdaToB. IKCNpeccnpyeTcs
MpaKTUYecKM NOBCEMECTHO B 6OsbLUEN MM MeHblUel cTerneHu. MIMetoTcsl AaHHble O CBSI3M
MoNMMopdU3MOB 3TOIO FreHa C TPaBMaTUUECKOM [TIayKOMOM M PakoM MOJIOYHOM XXenesbl.



PPARG KogupyeT ramMma-peLenTtop npormvdepaLmy NepokKCUCcoM, KOTOPbI B OCHOBHOM
nMpoayLmMpyeTcs B XXMPOBOM TKaHW. OCHOBHOM PyHKLMEN 3TOro 6enka sBnsieTcs akTBaLms
reHOB, CBAA3AHHbIX C aKKYMynsLMen Xupa, andppepeHumpOBKOMN KIIETOK XMPOBOW TKaAHU U
MMOGAcTOB. MrpaeT BaxHYo porb B POPMUPOBaHMM HYYyBCTBUTENbHOCTU Pas/IMUHbIX
TKaHeN K MHCYNIMHY 1 Noaaep>XXaHM FroOMeocTasa IMoKo3bl, TakXKe, MO HEKOTOPbIM JaHHbIM,
B/IMSIET HA CUMHANbHbIA MYTb MHCYIMHOMOLOOHOro hakTopa PoCTa U IMoKaroHa.
DKCNpeccupyeTcs B OCHOBHOM B XXMPOBOW TKaHW, B MasibIX KO/IMYECTBaX — B M/laLeHTe,
MPSIMON KULLKE, MOYEBOM My3bIpe, XeyaKe, B OCTallbHbIX TKaHAX — B MUHMMaIbHOM
konnyecTse. Hanbornee XopoLo U3y4eHHbIN MONMMOPGdU3M B 3TOM FreHe 6r1aronpusTeH m
CcBsi3aH ¢ 60s1ee BbICOKOM YyBCTBUTENbHOCTBIO K MHCY/IMHY U CHUXXEHMEM pUCKa PasBUTUS
ch2.

PPIPBK2 Kooupyet nHosuton rekcadpocdat n andochomHosnTon-neHtTapocdatkmHasy 2, uneH
CeMelnCTBa KUCTbIX FTMCTUANHOBbBIX docdaTas. [JaHHbIM 6enoK y4acTBYeT B CUHTE3E
BbICOKO3HEPrETUYHbIX MHO3UTON MMPOPOCHaTOB, B CBOIO ovepeb SABNSIOLMXCS
CUrHaNbHbIMX MOJIEKYIAMU, PETYIMPYIOLMMM KIIETOYHbIN FOMEOCTas U Apyrue npoLecchl, B
YaCTHOCTU anonTO3, BE3UKYNSAPHbIA TPaHCNOPT, AMHAMUKY LIMTOCKENETa, 9K30LMTO3,
WHCYJIMHOBbBIA CUMHAJIMHI U aKTUBALMIO HEMTPOPUIIOB. DKCMNPECCUpPYETCS NpaKTUUECKU
MOBCEMECTHO B BOSbLUEN UMM MEHbLUEN cTeneHW. [onMMopdrn3aMbl CBsI3aHbl B OCHOBHOM C
PaCCTPONCTBaMM ayTUYECKOrO CreKTPpa U TYroyXOCTbiO, OAHAKO TakXe MOryT BfUSITb Ha
BENTNUYNHY MHCYSIMHOMEHHOIrO MHAEKCA.

PRRC2A Kooupyet 6oraTbiit ocTaTkamMy NposiMHa 6enok, coaepxalmii gomeH coiled coil n
JIOKaJIM30BaHHbIA PSAOM C reHaMy GpaKkToOpOB HEKPO3a Onyxonn anbda 1 6eTa B npenenax
knactepa MHC 3-ro knacca. CoaepXmT NOBTOPbI, KONIMYECTBO KOTOPbIX aCCOLMMPOBAHO C
BO3pacToM MaHudecTaumm CL. PRRC2A MOXeT 6biTb BOB/IEYEH B BOCMANUTENbHbIE
rMpoLecchl Npy paspyLlueHn 6eTa-KIeToK NoaXenynoyHom xenesbl npy CL. MoxeT nrpaTb
pornb B criiancmnHre npe-MPHK. 9kcnpeccrpyeTcs npakTUYeCcKm NoBCEMECTHO,
MaKCUMasbHO - B siMuKax. MonmmMopduambl reHa CBsi3aHbl C aCTMOMN, HEPBHbIMU
pPacCTpOMCTBaMM, a Takxe, Mo AaHHbIM HaLWWero aHanm3a, C caxapHbiM AMabeTom 1-ro n 2-ro
TUMOB.

RASGRP1 Koaupyet dpakTop HYKNeoTMaHoro obmeHa, akTmempytowmin Ras. Perynmpyetcs
ovrnyuepmoamm. Aktmempyet Erk/MAP-kKMHa3HbIM Kackag v perympyeTt passutme T- v B-
KNIETOK (TakvM 06pa3oM, BOBMIEYEH B MMMYHHbIM OTBET), roMeocTas 1 ANddepeHLIMPOBKY.
MakcuMarnbHO aKcnpeccupyeTcs B MMbaTUUeckux y3anax, Mo3re, anneHamkce.
MommMop®ur3Mbl CBA3aHbl C NPeapacnoioXEHHOCTbIO K CUCTEMHOM KpacHOM BO/YaHKe
(CKB), peBMaToMgHOMy apTpuTy, 601e3HM KpoHa, a Takxke ¢ caxapHbIM AnabeTtom 1-ro n 2-
ro TUMoB.
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KooupyeT TpaHcnopTep [MIOKO3bl, MHTErpasibHbIv MKOMNPOTENH MIa3MaTUUYECKOM
MeMbpaHbl kKneTok. OnocpenyeT ABYHanpaBieHHbI TPaHCMOPT MMoKo3bl. M13-3a HU3KoM
adPUHHOCTU K ITIHOKO3E CUUTAETCH ee CEHCOPOM. TakxKe TPaHCMopPTUPYET GPYKTO3Y,
crnocobeH ornocpenoBaTh TPAHCMNOPT AermgpoackopbaTa. DKCNpeccMpyeTcs NouTh
cneumdnyHO B NeYeHn, B HE6OSbLUMX KOIMYECTBaxX — B ABEHaOLATUNEPCTHOM KMLLKE,
TOHKOM KMLLIEYHMKE, NMoykax. MonmmMopdurambl CBA3aHbl C pUCKOM paseutms CO2,
CUHOPOMOM DaHKOHU — BUKKENS U CO CHUXXEHWEM YYBCTBUTENbHOCTU K CITaAKOMY BKYCY.

KoompyeT TpaHCMeMbpaHHbIM MepeHOCUMK, OTBEYAIOLWMIM 3@ HAKOMIeHME LIMHKA BO
BHYTPUKIIETOYHOM MPOCTPaHCTBE. MOXET OblTb OCHOBHbBIM 6EMKOM, NMPUBIEKAIOWMM LIMHK B
MpoLEeCcChbl CO3PEBaHUS UMMM XPaHEHUS MHCYIMHA B 6eTa-KeTkax NomkenyouHom
ernesbl. MpUHaaNeXmnT K CEMENCTBY TPAHCMOPTEPOB - ycunmtenen ouddysmm KaTMOHOB.
SKCrpeccupyeTcst UCKIIOYNTENBHO B MOOXKENYAOYHOW Xerese, a MMEHHO B OCTPOBKaX
JlaHrepraHca. benok KonokanmayeTcsi C MHCY/IMHOM B CEKPETOPHbIX rpaHysiax KneTtok INS-1,
CEKPETUPYIOLWMX UHYIMH. MakcMManbHO 3KCNPECCUPYETCS B MOOXKETYLOYHOM Xenese,
TaKXe B Moykax, Mano - B auukax. lNMonmmopdunamel reHa ceasaHbl ¢ C2, recTauMOHHbIM
OnabeToM, CUHAPOMOM MOSIMKUCTO3a SSUYHMKOB.

KogmpyeT TpaHCKPUMNLUMOHHbIV GakTop, UrpatoLui KnoyeByto posb B Wnt-curHanmHre,
KOTOPbIM KOHTPOIMPYET MHOXECTBO MPOLLECCOB Pa3BUTUS OpraHmMaMa. B yactHocTw,
BOBJIEYEH B pPa3BUTME HGeTa-KIETOK NOAXKENYA0UYHOM Xernesbl, BUOCUHTES N CeKpeLmto
MHCY/IMHAa U B FOMeOCTas [IIoKO3bl KpOBW. MoaynmMpyeT aKCrpeccmio N3BECTHOro
npoTooHkoreHa MYC. B oTcyTcTBUME BeTa-KaTeEHMHA — PENpeccop, B MPUCYTCTBUU —
aKTMBaTOp. Heobxoomm Takxe A8 nogaepXaHus anuTenmanbHbIX CTBOIOBbIX KIIETOK
TOHKOIO KULIEYHMKA. DKCNpeccrpyeTcs B pasiMUHOMN CTEMEHU NPaKTUYECKM MOBCEMECTHO,
OCOBEHHO B OpraHax NuLLEBapEeHUS U XXUPOBOM TKaHW. MonmmMMopdr3Mbl 3TOFO reHa
ABNSOTCH XOPOLLO N3YYEHHbIM 1 3HaUMMbIM GaKTOPOM pucka passutusa CO2.

Koampyet 6enok, cogepxalimii moBTopbl THna ApMaguino. CoaepXXuT NoBTOpbl TUMa
apMaguio. 3aTparmeatolme 3TOT FeH XPOMOCOMHbIE MEPECTPOMNKM OBHaPYXMBAOTCA B
006pOoKaYeCcTBEHHbI a,eHOMaX WMTOBUAHOM Xenesbl. PYHKLUMM AaHHOro 6erka Maso
M3y4yeHbl. MI3BECTHO, UTO OH B/IMSIET HA FOMEOCTa3s JIMMUAOB, PErY/IMPYET KOHLIEHTPALIMIO
MOHOB KasbLIMS @ HOO0MIA3MaTUUYECKOM PETUKYITYME U aKTUBHOCTb ATMD-3aBMCUMBIX
TpaHCMeMBpPaHHbIX TPAHCMOPTEPOB. DKCMPECCUPYETCA NPaKTUYECKM MOBCEMECTHO B
opraHuame. MNonmmMopdraMbl B 3TOM reHe accoLmmpoBaHbl Takxke ¢ CO2 M CMHOPOMOM
MOSMKUCTO3a SUYHWNKOB.

KooupyeT BonbdpaMmH — 6enok, y4acTBYOWMM B PerynaLmmn KIeTOYHOro roMeocTasa
Kanbuus, MOy IMpYst ero cogep>XaHme B aHO40oMN1asMaTnyeckoM petukynyme (3P).
TpaHcMeMbpaHHbIM 6e1oK, JIOKanM30BaHHbIM B NepByto odepenb B IlNP. Takxe yyacTByeT B
nognep>KaHM roMeocTasa IMoKo3bl, BIUSIS H8 OBUOCUHTES U CEKPELMIO UHCYMHA.
SkcnpeccupyeTcs B 60/bLLIOM KOIMYECTBE B MOIOBHOM MO3re, MOAXENYA0UYHON Xenese,
cepaLe, 6eTa-KneTkax MHCY/IMHOMbI, B OCTaslbHOM OpraHu3Me — MoYTY NMOBCEMECTHO.
MonmMop®raMbl 3TOro reHa cBsi3aHbl C CMHAPOMOM Bonbdpama, a TakxKe SBnstoTCa OOHUM
M3 CyLecTBEeHHbIX GaKTOpOB pu1cka passutmnsa CL2.



ZMIZ1

KooupyeT uneH ceMencTBa 6eKOB-MHIMMOUTOPOB aKTUBUMPOBAHHOIO STAT-CUrHaNMHra.
TpaHCKPUMNUMOHHBIM KOAKTVUBaTOP, PEry/IMpYeT aKTUBHOCTb MHOIMMX TPaHCKPUMLIMOHHbIX
$pakTOpOB, BK/IOYAs aHOPOreHoBbIN peuenTop 1 p53. MoXeT urpatb posib B
CYMOWIMPOBaHMKM. YUaCTBYET B BaCKy/loreHese, perynmpysi B TOM YnCre CUrHaavHrN
Notch4. NocnegHwWe nccnenoBaHWS yKasbiBalOT Ha €ro posib B BUMOCUHTE3E U cekpeLmm
WHCYJIMHA. DKCMPECCUPYETCS MOUTU MOBCEMECTHO, MaKCUMasIbHO — B CeNle3eHKe, SUYHMKaX,
SHOOMETPUU, MO3re. NonMMopdr3Mbl reHa CBsI3aHbl C Pa3BUTUEM OHKOSTOMMYECKMX
3aboneBaHNM, @ TaKXXe MHOXECTBEHHOIO CKIepo3a, MUMPEHW.



[NureTa npotme rmneptoHun (DASH)

BBepeHue K nMTaHUIo

Ha cerogHsaWwHMA OeHb cyllecTByeT 60/bluoe pa3sHoo6pa3me MEAMKAMEHTO3HbIX CPeaCcTB, KOTopble
MO3BOJIAOT KOHTPOIMPOBAaTb YPOBEHb Caxapa KPOBM M CHUXATb PUCKK OCIIOXHEHMIN auabeTa. OgHako Ha
NMepBOM MeCTe B JIeUeHWM BCerga CTOAT MEPONPUATUS MO U3MEHEHUIO 06pasa XU3HU U NUTaHUS.

Oweta DASH (Dietary Approaches to Stop Hypertension), koTopasi nepBoHayanbHO paspaboTaHa ons
KOHTPOSIS apTepUanibHOro AaBfeHUs, SBNSETCA NOAXOOAWMM PEXMMOM MUTaHUSA 1 A8 NOOEN,
CTpagalolmMx npegrabeTom n gnabetoM. B nccreqoBaHMsaX NokasaHo, YTto CTub NuTaHus DASH
61aronpuUATHO BIMSIET HE TOMBKO Ha apTepuanbHOE OaBEHWE, HO U Ha BEC, YPOBEHb XONECTEPUHA, caxapa
KPOBW M1 YyBCTBUTENIBHOCTb K MHCY/IMHY. AMEPUKAHCKas KapaMOiormyeckas accoLmaLms pekoMeHayeT
nnaH nuTtaHmsa DASH B KavecTBe NpoduniakTUKM BObLIMHCTBA CEPAEYHO-COCYAMUCTbIX 3a00neBaHMM.

[Oumeta DASH sBnsieTcs cbanaHCMpoOBaHHOW, CMOCOBCTBYET YNOTPebeHMIO pa3HOOOpa3HbIX MPOAYKTOB
(LenbHO3epHOBBIX, HEXXMPHbIX MOJIOYHbIX MPOAYKTOB, PPYKTOB, OBOLLEN, MTULIbI, PbiObl, 5OO0BbLIX K
opexoB). [laHHOro T1na NUTaHUs CrieayeT NpUOepPXMBaTbCs OJIMTENbHOE BpeMsl, HO nepBble 3hdeKTbI
3aMeTHbl Yepe3 2 Hefenm OT Havara cobmtoeHNss peKoMeHOaALMMN.

OnucaHue pueTbl

B ocHoBe gmeTbl NeXUT 60sbLLOE KOTMYECTBO KIeTHaTKM, OBoralleHme paumoHa MUHepanaMm, CoKpalleHue
HaCbILLEHHbIX XXMPOB, MOCTYMAOLWEro C MULLEN XONecTepmHa 1 MOBapeHHOM COMU, YTO CrOCOBCTBYET
CHUXXEHMUIO apTepMasibHOroO OaBneHMs U NPodUIakTUKe METAbONMUYECKMX 3ab0NeBaHUIA.

— [ocTaTo4YHOE KONTMYECTBO MULLEBBLIX BOSIOKOH O6ECMEUMBAETCS 3a CUET OOUIINSA OBOLLEN U DPYKTOB,
LLeNTlbHO3EePHOBbIX MPOAYKTOB, MPOPOLEHHbIX 3epeH, 6O60BbIX, CEMEUYEK 1 OPEXOB.

— WcTouHukamm 6enka 1 KanbLms SBnstoTCS B OCHOBHOM 6erble BUAabl Msica 1 MSICO MTULLbl (He 6onee
150-200 r/cyT), HEXUPHbIE MOJIOYHbIE NPOAYKThI (He MeHee 3 MOopLMA eXeOHEBHO).

— lMpn HanMuMK NaKTasHOM HEOOCTaTOUYHOCTY LOMYCTUMO YNOTPEOIATb 6E3M1aKTO3HOE MOSIOKO U
npuHUMaTb GEPMEHTbI, CMOCOBCTBYIOLLME YCBOEHMIO MOJIOMHOIO caxapa. [JomnyCcTMMO MCNob30BaTh
HU3KOJIAKTO3Hble MPOAYKTbl — TBOPOT, MOTrypT, KMCIOMOJSIOYHbIE HaNMMUTKK, a TakKe pacTUTerbHoe
MOJIOKO, OBOralleHHOe KanbumeM . Takke B Ka4ecTBe MCTOYHMKOB 6erika BbICTynatoT 6060Bble
npoaykTbl (Pacorsb, YeuesuLa, FOpoX, HYT).

— O6sa3aTenbHO yrnoTpebieHme pbibbl, He pexe 2 pa3 B Heferto.

— MakcuKManbHO OrpaHUUYMBalOTCS MNPOCTbIE caxapa, CNafocTu, U3Oenms n3 padrHUPOBaHHOW MyKM (0O
10% OT 06LWEeN CYyTOUHOMN KanopUMHOCTK).

— Heckonbko pas B Hegenmto BO3MOXHO MpakTUKOBaTb BEreTapuaHCKMe gHW.



PexM nutaHms

PekomeHpyeTcs 4-5 npmemoB nuwm (3 OCHOBHbIX U 1-2 nepekyca). CnegyeT cobnogatb opobHoe NnuTaHmne
MasnbIMV MOPLMSMAU: O6bEM OOHOM MOPLMU HE OOIDKEH npeBbiwaTh 250 mMn ons xeHwmH n 300 mn ons
MY>XUMH. 70% KanopumMHOCTU paLMoHa OO/MKHO NMPUXOAMUTLCS Ha NepBYLO MOSIOBUHY AHS, a 30% - Ha
MONOHVIK U NErKUIA YXKUH.

Crnocobbl npuroToBeHNA

OCHOBHbIMW Ccroco6aMn NMPUrOTOBIIEHUS ABNAIOTCS Bapka, TyLIeHWe, 3arneKaHne, NMpuroToBeHme ¢
MOMOLLBIO FPUNA UK MyNbTUBapPKU. KyniMHapHas o6paboTka Msca NpenyCcMaTpUBaEeT ero npensaputerbHoe
OTBapMBaHWe, Nocse 3aK1naHus crimB BysibOHa W La/bHENLYIO €r0 FOTOBKY B HOBOW nMopLumn Boabl. [1o
NMPUroTOBMEHNS HEOBXOAMMO CPe3aTb BUOMMbIM XMP C MSICa U YOAIMTb KOXY C MTULLbI.

BonblMHCTBO oBoLWEeN 1 GPYKTbI CrenyeT yrnoTpebnsTe TepMUUYEcKn He 0bpaboTaHHbIMU. Heobxoammo
OTKa3aTbCs OT UCMOb30BaHMS GpUTIopa U 06XXapUBaHWUS MULLMA C 6ObLIMM KOSTMYECTBOM Macer.

Conb

OrpaHuumBaetcs Ao 5 r/cyT - %2 u.n. (oo 2300 Mr HaTpus), Mpy CTPOrom cobrtogeHnn - oo 2-3 r/cyT -
1/3 u.n. (1500 Mr HaTpus).

MNnTbeBOWN peEXNM

ObLee KONMMYecTBO yrnoTpebniseMon Xnuakoct — 1,5-2 n B aeHb (30 M Ha 1 Kr pacyYeTHOro «MaeasribHOrox»
Beca). OCHOBHYIO YacTb 3TOro obbema (34) cnenyet BbinmeBaTb o 19:00.

MNKpPOaNEMEHTDI

YBeNMMUYMBaETCA NOTPEBIEHNE Kanns, MarHUS 1 KasbLMS NMPU OrpaHUYeHnn yrioTpebneHmsa HaTpus. DTo
CNOCOBCTBYET CHUXEHUIO apTepuaribHOrO LABEHUS 3@ CHET KOHTPOSA 6anaHca XUOKOCTU B OpraHU3Me.
MICTOUHMKaMM Kanms B paumoHe SBRsStoTCA GPYKTbl M OBOLLM, HAaNpUMep anenbChHbl, KapToderb. Kanbumi
crnegyeT nosyyaTtb U3 06e3XKMPEHHbBIX MOJIOUHbIX MPOAYKTOB. [NocTyrnieHre MarHusa o6ecreyrBaeTcs U3
3/1aKOBbIX NMPOAYKTOB, @ Tak)K€ OPEXOB, KOTOPble PEKOMEHOOBAHO YNOTpebnaTs 4-5 pas B Hegernto.

MNrweBas LLeHHOCTb paunoHa

55% - yrneBogbl, 27% - XWpPbl, U3 KOTOPbIX HacbIWweHHble - 6%, 18% - 6erkun, knetyatka - He MeHee 30 T,
xonectepuH - 150 mr.



PeKOMeH,D,yeMbIlZ CrMMCOK NMpoaOyKTOB NMMTaHNA:

1. Berble BUApl Msica (KPOJIMK), MACO MTULbI (TPYAKa KypULbl U MHOEMKW); pbiba (MMHTaM, CyOaK, XekK,
nococb, Goperb, CKyMbpUs, cenbib U Op.); MOPENPOaYKTbl (KasbMap); MOPCKMe BOAOPOCIU.

2. MonoyYHble NPOAYKTbl MUHUMANbHOM XUPHOCTU: TBOPOT (2%), MorypT (0o 4%), MOMoko (8o 2,5%), cbip
(9-17%), cnnBouHoe Macso (5-10 r/cyT).

. PactuTtenbHble Macna nepBOro XofiogHOro OTKMMa (JlsHSIHOE, OJIMBKOBOE, MOACONTHEYHOE).
. Opexu (rpeukme, MMHOanb, GyHOYK, OpexoBasi CMeCb) U CeMeukn (TbIKBEHHbIE, KYHXYTHbIE).
. OPYKTbl U Arogpbl.

. Pa3HOO6pa3Hble OBOLWMW U 3€N1eHb.

N O o0 MW

. 3epHOBbIE, HE MeHee MOJIOBUHbI U3 KOTOPbIX OO/MKHbI OblTh LLe/lbHO3EePHOBbLIMUA: TEMHbIE KPYrbl
(rpeyHeBas, OBCsiHas, MNwWeHHas!, sYHeBas, 6ypbli pUC U Op.), LLe/lbHO3EPHOBOW X/1eb, XnebLp,
MaKapOHbIl, MIOCM 6e3 caxapa.

8. bobosble (pacosb, ropox, YeueBmLa, HyT, 6to4a U3 com).

9. HanuTku: HEKpEenkKun Yam, 3aMeHunTenn kode (LMKOpU), OTBap WMMNOBHKMKA, MUHEeparbHast
HerasupoBaHHasi BOAa, OBOLUHbIE/ArOfHble COKM (He 6ornee 1 mopuMn B AeHb), TPaBsSHbIE Yal.

10. HexwupHble cnagocty - 0o 5 nopumi B Hegento (MpoTepTble Srodbl, CoOpbeT, 3edup, NacTuna,
MapMmenag).

11. Aua He 6onee 4 WTyK B HEOENHO.

PeKOMeH,EI,yeM MOJTIHOCTbIO UCKJTIOYNTDb N3 pallOHa:

—_—

. UcTouHmku TpaHoxmpos (nonydabpukaTsl, actdyn, KOHANTEPCKUE U3OENMNSA C KPEMOM).

. KonbacHble nsgenms 1 MCHble AermkaTechl (Opex MACHOW, kKapboHaa v T.4.).

. KpacHoe msco (roesignHa, CBUHMHA, 6apaHmnHa), XXMPHble copTa NTuubl (YTKa, NyCb, KYPUHas KOXa).
. CybnponykTbl (33bIK, cepaLe, Xenyaok).

. MsicHble 1 pblGHble ByNbOHbI 1 611043 Ha MX OCHOBE.

. Aua - He Bonee 3 WTYK B HEOENO C XXEJTTKOM.

. Benyto paduHMPOBaHHYIO MyKY 1 BCE M3OENUS U3 Hee (3aMEHUTb Ha LieNTlbHO3EPHOBYIO).

. KoHcepBrpoBaHHbIe B cupore ¢pyKTbl, BAPEHDE, OKEMbI.

© 0 N O o M W N

. WnndosaHHbIe Kpyrbl 1 KPyrbl 6bICTPOM BapKu.

o

. Xrorbsi, MIOC/IM C caxapoM B COCTaBe.

-_—
—_—

. MornoyHble MpoayKTbl U Cbipbl BBICOKOM XMUPHOCTU. MOMOYHbIe NPOAYKTbI ¢ O6aBKaMK (LUOKONagHOe
MOJIOKO, PPYKTOBbIE (APOMaTU3NPOBAHHbIE) MOTYPTbl, TBOPOXHbIE ChIPKM 1 Ap.).

12. CnapocTtn, cogep kalupme Xupbl.



PekoMeHayeM BKJIIOUaTb B eXXeAHEBHbIA paLMOH

MpopaykTbl

3epHo 1
3epHOBble
MpPO4YyKTbI

OBoLwmn

MonouyHbie
NpoOAyKTbl C
HU3KNM
cogep>kaHmem
XUPOB

Msaco, nTmua
M pblba

OnTuManbHbIN BbIGOP

TeMHbIe KpYrbl (repKyrec, rpeyHeBas],
aMapaHT, KMHOa, Bypbir pyUc 1 gp.),
LieNlbHO3EePHOBbIE MaKapOHbl,
LIeNTlbHO3EePHOBOW X1e6 1N XnebLibl, MIOC/N
6e3 caxapa 1 ero aHasoros

OPOKKOSN U BCe BUAObI KanycCTbl, TbIKBa,
penbka, kabauku, orypLipl, 3eMeHbIN
ropoLUeK, MOPKOBb, 6OMrapCKMii NepeLl,
APTULLOKK, CriapXa, LMKOPWI, CBEK/a,
cenbaepen, pena, WnuHaT, pykona,
neTpyLwka, naTyk, JiyK, YKpOmn, canaTHble
NnCTbs, 3eneHas gacosb, peamc, 6poKBaa,

MMNKPO3€esieHb, MPOPOCTKU, KBalleHble OBOLLM

v op.

Kedup, HaTypasbHbIA MOrypT, PsKeHKa,
rmaxTa, MOJioko (Mpu NepeHoCUMOoCTH),
pacTUTeNbHOE MOJIOKO, ObOoraLleHHoe
KanbupeM;

TBOPOT,

CbIpbl U3 NaCTepn30BaHHOIO MOJIOKa

pblba: aH4Yoyc, kKambana, NuKLa, kedarsb,
MWHTaM, KOPIOLLKA, IOCOCb, MacnsHas pbloa,
canpa, xeK, Tpecka, TUianus, cenbapb,
capAuHa, Hepka, KMXy4, CKyMopus
TUXOOKeaHCKasi, MpecHoBoaHas doperb,
KOHCEPBMPOBaHHbIM TyHEL,, MOPENPOAYKTbI
(kanbMap), rpebeLLokK, MManmn

6ernble BUAOpl Msica (KpOMK), MICO MTULLbI
(rpyzka KypuLpl U UHOENKN)

Mopuus

1 noMTUK xneba
1/2 yawwkm
rOTOBOW Kpyrbl

M MakapoH

1 HebBorbLuas
KapTodenmHa

30-40 r mocnn

1 yawwka cbipbIX
oBoLEeNn

1/2 yawwkm

NPUroTOBJIEHHbIX

oBoLlen

250 M Monoka

1 vawka morypTa
nm kedmpa

50 r cbipa

50 r TBOpOra

100 r

NpUroToBsIEHHOIro

Msica, MTULLbI Uin
pbi6bl

Kon-Bo nopuum
(npuMepHoe)

6-8 B OeHb

4-5 B peHb

2-3 B OeHb

1-2 B OeHb



MponykTbi OnTuManbHbIM BbI6OP Mopuus NIl Ll
(npumepHoe)
Opexwu, ceMeHa dacornb, ropox, HyT, MaLl, YeyeBmLa, 6rona 1/3 vawku 4-5 B Hepgento
M CcylleHble M3 cou, opexu (rpeukue, MuHgasnb, GyHayK, opexoB
606bI opexoBasi CMeCb), CEMeUKU (TbIKBEHHbIE,
KYHXYTHbIE) 2 cTonosble
JIOXXKU CEMSIH

1/2 yawwkun
MPUrOTOBMIEHHbIX
60608

Xupbl 1 Macna pacTUTeNbHbIE Macsia MepBOro XO04HOro 1 CT.Nl. CMETaHbI 2-3 B OeHb
OTXMMa (JIbHAHOE, OSIMBKOBOE, ThIKBEHHOE U WM coyca ¢
Op.), TaX1HW, Mac/MHbl, aBOKago0 HU3KMUM
copep>xaHueMm
Xupa

Tu.n.
pacTUTENbHOrO
Macna

14.n.
C/IMBOYHOrO
Macra

2 aBoKago

®pyKTbl U rpyLwm, MaHOAPWHbI, S6/10KW, anenbCUHbI, 1 dpykT 4-5 B geHb
aronbl 6aHaHbl, MePCUKU, aBPUKOCHI, HEKTAPUHbI, cpenHero
KMBU, KIyOHWMKA, KPbPKOBHUK, 3EMIISTHMKA, pasMepa
CMOPOAMHA, MarvHa, 6pYCHMKa, BULLHS U Op.
1/4 Yawkn
CyXOodpyKTOB

1/2 vawkn
3aMOPOXEHHbIX
WM Hape3aHHbIX

PpykTOB

KonmyecTBo nopuui SBnsieTcs NpUMEPHbIM M MOXET MEHSITbCSI B 3aBMCUMOCTU OT MHOMBMAOYASbHbIX
ocobeHHoCTeN.



3akJiroyeHme

O6pallaeM Balle BHMMaHME Ha TO, YTO 3TOT OTYET HOCUT MHPOPMALIMOHHDBIN XapaKTep.
MHdopMaumst B OTUETE YUUTBIBAET KaK Pe3y/bTaTbl HayYHbIX UCCIeA0BaHMN, TaK M aHKETHbIe
JaHHble obcnemyeMoro. MNogo6HbIM Noaxon NoOMoraeT caenaTth BblIBO4 O FreHETUYECKU
00YyCNoBEHHbIX OCOBEHHOCTSAX OPraHM3Ma M BO3MOXXHbIX GaKTOpax p1cka, CBA3aHHbIX C
06pasoM XM3HW. NMOMMMO 3TOrO, paspaboTaHHbIM HaMK MOoaxo NO3BOISET NPOrHO3MPOBaTb
puck pas3euTua CO2 Kak B LESIOM, TaK U MO PasfivyHbIM MEXaHM3MaM, @ TakKe COCTaBNSATb
NepPCOHaNM3MPOBaHHbIE pekOMeHOauMM oS NpoPUnakTUKKM 3aboneBaHus. 3Ta MHPopMaums
MMeeT NMpeanKTMBHDBIN 1M peKOMeHOAaTEe bHbIM XapakKTep, OOHaKo AaHHble OTYeTa He OO/ KHbI
MCMOsIb30BaTbCs CMELManUCTOM UK OPYrMMA JTULAMK /151 OKOHYaTENIbHOM MOCTaHOBKM
OVarHO30B UM KaKMX-/TMO0 3aK/TIOUYEHMM O TEKYLLEM COCTOSIHUM 300P0OBbst 06C/IeayeMoro.

Mbl NogyepKrBaeM, YTO, HECMOTPS Ha YJYeT psaa aHTPOMNOMETPUYECKUX MapaMeTpoB U
OTAeSbHbIX OCOBEeHHOCTEeW 0bpa3a XM3HM, B JAHHOM OTYETE HEBO3MOXHO YYeCTb BIIUSHME
BCEX BO3MOXHbIX BHELLHMX HaKTOPOB OKPYXXaloLLEN cpenbl U YXXe NMprobpeTeHHble
XpOHUYeckme 3abonieBaHns. Mo3ToOMy MHTeprpeTaumio pesynstaTtoB JHK-aHanmMsa BaxHo
MPOBOOUTL C YY4ETOM aHaMHE3a N TEKYLLErO COCTOSIHWS 300POBbs 06CenyemMoro.
PekoMeHOaLmm, NostydeHHble B OTYeTe, MOryT 6biTb OOMOSHEHb! U MOSTHOCTBIO M3MEHEHDI C
YUYETOM TeKYLUMX KITMHUYECKMX NoKasaTenen 1 xanob obecremyeMoro.

YKenaem BaM 300poBbsi, 6/1arononyymst M Oron XmsHm 6e3 6onesHen!

58 HeobxogmMMa KOHCYbTauus crnewmanmcTa Kopg naumeHta AA345
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