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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 28
B naHHOM paspene cogepXuTtcsa nHopMaums o
B/IMSAHUM reHOoTUNa Ha 3OPEKTUBHOCTD
MPOTUBOANAGETUYECKUX MPENapaToB U
COOTBETCTBYIOLLME PEKOMEHOALINN:

MeTtdopMmH

MpenapaTbl CyNibGOHUTMOYEBUHDI
TnasonMamHONOHDbI

MHMAbI

Cpenosble dpaKTopbl 36
[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

dammnua Nma

MpusHak leH

CaxapHbit gmnabet 2-ro AGER

TMna
FTO
GCKR
HHEX
HLA-DQB1
AlF1
TAP2
HNF1A
IRS1
KCNJTM
MICB
MICB
NFAT5
NOTCH4
NUDTS
PPARG
PPIP5K2
PRRC2A
RASGRP1
GLUT2
SLC2A2
SLC30A8
TCF7L2
TCF7L2

THADA
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rs3131300
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rs915894
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BuocuHTes 1 ceKkpeunsa

WHCY/MHa

MHCYynMHOpPE3nCTEHTHOCTb

[MnknposaHue

BocnanuTenbHbie

npoLiecchbl

WEFS1

ZMIZ1

ARAP1

TCF7L2

TCF7L2

GLUT2

SLC2A2

HNF1A

KCNJM

HHEX

SLC30A8

ZMIZ1

ARAP1

NOTCH4

WEFS1

FTO

GCKR

IRS1

PPARG

GLUT2

SLC2A2

THADA

PPIP5K2

AGER

IRS1

NOTCH4

NUDT5

PPARG

NFAT5

rs734312

rs703977

rs56200889

rs12255372

rs7087006

rs5400

rs8192675

rs1169288

rs5219

rs7898054

rs13266634

rs703977

rs56200889

rs915894

rs734312

rs11642015

rs1260326

rs2943656

rs1805192

rs5400

rs8192675

rs7578597

rs36046591

rs3131300

rs2943656

rs915894

rs11257655

rs1805192

rs889398

A/G
/T
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c/C
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Norm/Norm
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Norm/Polym
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Norm/Norm
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PRRC2A rs1046080 A/C Norm/Polym ®

RASGRP1 rs12912777 T/C Norm/Polym @ O

AlFT rs2857600 T/T Polym/Polym ® @
AYyTOUMMYHHbIE HLA-DQB1 rs1130399 G/G Norm/Norm ® @
npoLecchbl

AlF1 rs2857600 T/T Polym/Polym @ @

TAP2 rs1846190 A/G Norm/Polym ® 6

MICB-88 rs1051788 A/A Polym/Polym © 0o

MICB-39 rs3131639 T/C Norm/Polym @

ZMIZ1 rs703977 T/T Norm/Norm

RASGRP1 rs12912777 T/C Norm/Polym @® O
MeThopMUH TCF7L2 rs12255372 T/T Polym/Polym ® @

SLC2A2 rs8192675 c/C Polym/Polym ® @
MpenapaTbl TCF7L2 rs12255372 T/T Polym/Polym CHES)
CYNbPOHUIIMOYEBUHDI

KCNJM rs5219 G/A Norm/Polym ®
ThasonManHAMOHbI PPARG rs1805192 c/C Norm/Norm
MHWAObI SLC30A8 rs13266634 T/T Polym/Polym ® @

KCNJT1 rs5219 G/A Norm/Polym ®
MoTpebneHne NuLEBbIX FTO rs11642015 T/T Polym/Polym ® ®
BOJTOKOH

TCF7L2 rs12255372 /T Polym/Polym © 0o
MoTpebneHne MHXK GCKR rs1260326 T/T Polym/Polym CHC
LIMHK SLC30A8 rs13266634 T/T Polym/Polym ® @
dusnyeckas akTMBHOCTb FTO rs11642015 T/T Polym/Polym CHES)

PPARG rs1805192 C/C Norm/Norm SRS

GLUT2 rs5400 C/T Norm/Polym ®

OHK aHanns nposeneH OO0 «HaumoHanbHbIN LIEHTP

reHEeTUYECKUX MCCcnenoBaHUms»
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‘ Kak paboTaTb C OTYETOM

ButammH D HasBaHuWe npusHaka

Pegymrar reHeTIMecKoro/aHam 3 PesynbraT reHeTMYECKOro aHanmsa -

BK/IlOYaET MHOPMaLMIO 06 aHanIM3npyeMbix
reHax, BCTPEYaeMoCTU U X addekTe Ha NpusHak

lew MNomwmopdikam  MewoTWn  YacTota  Pesymotar BpdexT

[Hi13xas NNOTHOCTE
VDR rsi544410 [A4] [25%]) peuenTopos k BuTaMuky D]

BuTanysi D - wUDOPACTEOPHMEE: BTaMYH, NPEACTARNE b QEYMA (POPMAMH - FPrOKANLLIPEPONEM (D2} U
XONEKANBLAPERONOM (D). 062 BADUIHTA MORHS NOMYMATE 13 MU, BUTAMAH D3 OpranHam crocoben

b M3 o noa VD@ B-cnexTpa. PasHoBAAHOCTA
BUTAMHHA D UMEIT CHOMHOE CTROBHME W PA3HYID CXOPOCTS NPEOBPA3AIHHA B BXTUBHYIO GOpHY —
KANBLATEAON [y BTamHa D3 ona stuwe). 3aTem OH CEA3MBAETCR € BErKaM MNasMul kpoan VDBP i
NPOHEHORAT AOCTAEKS BUTAMINS B NEUSHS ANA T

& KansLAMon, i nosKar
8 kaneunTpuon. MOCTynME & Tkar, BuTar D cesapasTes ¢ peuenTopom VDR, Y swrasiia D cywecTayer
BONBUIOE KOMIHECTEO GYHKLAA OH PEMYNARYET BEPSECTKY UATOKIHOR, SHTHMAKROSHEIX MNEMTHE0R,
COIPEBAHIE UMMYHOKOMNETEHTHEX KNETOK, BIIMAET Ha MOHOLIWTH b AEHAPHTHEIE KNETIGH,

KNETOX INHTENHA 1 dar ¥ KOHTRGIMPYET paBieTy reHos,
PErYIMYIONAX APTEPHANEHOE NABNGHIAE, OBMEH KANBLIAA U GOCHOPA. DAKTHECKMA GH RBNAETCA MORMOHOM,
PEFYIMPYIOLAM SKCMPECEH CrPCHHEID KONMUECTBA {PEANCNORATENcHE NopRaka S000) rewoe.
IeduupmHee cocTosHma [ MAGATIN 1 , CHIREHEM

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

YETORMMBOCTH K BHOYCHBIM L YEHNEHIEN BOC npoLEceos, MoryT

or amugporenEsy. r BECIME IHIHTENSHAI NIOTEHLMAN BUTEMIHE
D B NPOGHNAKTUKE DCTPSX PECTMPATOPHEIX JABONEBAHITA, 3 CHIKEHHAS 7D KOHLIEHTPALHR B NNasMe

KpoBU i e kLM nyreii.

Hcenenyemble reHsl

VDR

6

KonumpyeT apepHes peuentop VOR, koTopei
CERSHIBAST KANBLMTPION AR OCYLIECTANEHIS
PEFYIIALMA IHCMPECCIM MHOMOHENSHHBIX
VDR-uyBCTBMTENGHBIX reroa, PeusnTop k
BUTAMAHY D SKCTIPECCUPYETCR BO BORX TraksX
OPrakaMa & PAIHOH HHTEHCHBHOCTEO,

3aknioueHue

HO HaMBONES AKTHEHO MPOACKORAT B
IHTEPOLWTEX, IMHASPMIACE, KNETKEX KOPS
HAANQUELHIKOE, MASCHAHEIX KIETKAX
PeuenTopbi VDR 0BHaPY®EHb! Ha NOBEPXHOCTH
BONBUMHCTES 1MMYHHBIX KNETOK, UTO
CNOCOBCTEYET WX BUTaMAH-D-0NOCReaoBaHHON
HOBYALAN.

[TemeTYNECKAi BHANVS NoKa3EN, 4o ¥

BLRENEHE § K o

HU3KOR MNCTHOCTH PELIETORE BHTBMYHS D, 370 O3HAUSET OTHOCUTENEHO HIIKYIO BOCTIDHHMUMBOCTS K
HEMY ¥ OTHOCHTENBHO BLICOKWA PHCK PASBMTIR BUTAMMHO-D-AEGHLITHEN COCTORMIA]

O6cnegoeaHus

[YHTHIBEN BEICOKMI MEHETWHECKIAR PHCK PESEWTHA

D-peduum

PEXOMEHADBA3 OUEHKS CTATYCA BUTaMMa D (onpenenetite ypoaHa 25(0H)D & CHIBOPOTKE KPOBM).
OcoBoe BHIMAIME AHATHOCTYIKE CNEAYET YRENVITS NP HATKAYM 3a60NIEBaHM (NoHE-HaR

Gongars NoYex,

KECTEH,

€ o Lw, rpa

nap)

BAKTOPOB, TAKAX KAK BEMETAPMAHCKOR NATAHIE, TEHHBEH LIBET KOHKH, KyDEHINE, UNOMMHAMA, HBIOCTATOK
BECA W/1M CHMPENIE, GEDEMEHHOCTS M /IAKTALMA Y XEHLIH C GaKTOpar PHCKA. |

PekomMeHaaumMK no npodunakTke

v o umeerca

8 BuTamste D. EMy MORET BbiTs BaXHA

MPOHMNAKTIKA LOGHUNTA SAKHENS BUTAMMMA: PEKOMEHEYETCA PEFYAAPHO BKNCHETE B DALMOH MHPHIE
COPT pbifibd, RiHLIA KENTOK, Chlfs, NEMEHD THBCKA, FOBRKGH MENEHD, CHMBGHHOR MACAO, CHETAHY (SEnk HaT

NPOTMBANOKAZEHIS N0 NANAHOMY OBMery)”. MoMAMO 3Toro,

NP SuTaMYHE D S AO3MPOSKE, COMBCORAHHON C NEEILIAM SPSUCH, YUVTHESR, YTD NOBHLEHAS [O3N
BSHHOTD BATAMMHA BHLLE OMPERENEHHOD NOPOTa MOKET BiTs MANOSHOEKTHEH. NPUEM SHTUMAKITIKDE,

SHTUPETROBIPYCHER: M MPOTHECSMMNENTUUECKIX NPENARSTOR, MIGKOKORTHKONAOS MITH XONSCTURAMMHE

pe COMETATE €
(nocne cornaconarsa co eneuanicTos) |

TIPYEMOM BufTamsna [ B QOIMPOBKAX Bulbe CTAHISPTHOM

Heobxoonma KOHCYy/bTauuna crneymnanncra

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

Kop naumeHTa - yHVIKaﬂbeIVI MD,eHTMd)VIKaTOp

obcnenyeMoro

3ak/lioUeHUe — KIIHYEBOW BbIBOZ, MO MPU3HAKY,
Mosy4YaeMbli Ha OCHOBE Pe3y/BTaToB aHa/IM30B

mnccenenyemblx reHoB Npm3Haka

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

amarHosa

PekomeHpaumm no npodunakTmke — Crmcok
VHOMBUOYa/IbHbIX PEKOMEHOOBaHHbIX Mep,
HarnpaeneHHbIX Ha MPODUIAKTUKY 3a60/1EBaHMNIA LN

MeTaboNMYeCKNX HapyLLUEHMI

Kopg naumeHta AA345



‘ CaxapHblt anabeT 2-ro Tmna

Pe3yanaT reHeTn4yeckKoro aHajin3a

leH Monumopdunsm leHotn YYactota PesynbraT

MpenpacnonoXeHHOCTb K HOPMaslbHOWM
AGER rs3131300 A/A 71% aKcrnpeccun reHa. Puck passuTtua CO2 He
BblSIBNIEH

MoBblleHHas aKcnpeccus reHa. PakTop pucka

FTO rs11642015 T/T 22%
passutug CO2

MpenpacrnonoXeHHOCTb K HapyLeHMIO
GCKR rs1260326 T/T 16% dyHKUMM Benka. PaKTop CHVPKEHMOro pmUcka
passutng CO2

MpenpacrnonoXeHHOCTb K MOBbILLEHHOM
HHEX rs7898054 T/T 15% aKcrnpeccum reHa. PakTop CHUXEHHOMO pUcka
passuTua CO2

MpenpacnonoXeHHOCTb K HOpMasibHOM
HLA-DQB1 rs130399 G/G 61% CTpyKTYype 6enka. Puck passutus CO2 He
BbISB/EH

MpenpacnonoXeHHOCTb K CHKEHHOMN
AlF1 rs2857600 T/T 2% akcnpeccun reHa. Puck C2 ymMepeHHO
CHUXKEH.

MpepacnonoXeHHOCTb K He3HaUUTETbHO
TAP2 rs1846190 A/G 38% CHUXXEHHOW 3KCMpeccum reHa. YMepeHHo
rnoBblweH puck CO2.
HopMarnbHas cTpykTypa v GyHKUMSA 6erka.

HNF1A rs1169288 A/A 42%
Puck passutua CO2 He BbisiBNEH

MpeppacnonoXXeHHOCTb K yYMepeHHO

IRS1 rs2943656 A/G 45% MOBbILUEHHOM 3KCrpeccun reHa. dakTop
yMepeHHOro pucka passutua CO2

MpeapacnonoXeHHOCTb K HapyLUEHMIO
KCNJT rs5219 G/A 50% CTPYKTYpbl U GYHKLMM Bernka. DakTop
yMepeHHOro pucka passutua CO2

BblpaxeHHasi NpeapacrnonoXeHHOCTb K
MICB rs1051788 A/A 7% M3MEeHEeHHOW CTpPyKType 6ernka. PakTop pucka
passutns CO2

YMepeHHasa NpenpacrnonoXeHHOCTb K
MICB rs3131639 T/C 32% M3MEHEeHHOW CTPYKType 6ernka. dakTop
YMEPEHHOIO CHMXEHWSI py1cka passuTus CLO2
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NFATS

NOTCH4

NUDTS

PPARG

PPIP5K2

PRRC2A

RASGRP1

GLUT2

SLC2A2

SLC30A8

TCF7L2

TCF7L2

THADA

WEFST

ZMIZ1

ARAP1

rs889398

rs915894

rs11257655

rs1801282

rs36046591

rs1046080

rs12912777

rs5400

rs8192675

rs13266634

rs12255372

rs7087006

rs7578597

rs734312

rs703977

rs56200889

A/A

G/G

A/G

c/C

A/A

A/C

T/C

/T

c/C

/T

T/

A/G

T/C

A/G

/T

G/G

17%

13%

31%

77%

92%

36%

23%

23%

9%

9%

10%

49%

16%

51%

30%

54%

MpenpacnonoXeHHOCTb K CHMKEHHOMN
aKcnpeccuy reHa. MakTop CHVDKEHUS pycka
passutng CO2

MpeapacnonoXeHHOCTb K HapyLUEHWIO
yHKUMM 6enka. PakTop pucka passutus CO2

MNpenpacnonoXeHHOCTb K YMEPEHHO
CHWKEHHOW aKcrnpeccum reHa. MakTop
YMEpPEHHOro pucka passutug CO2

MpeapacrnonoXeHHOCTb K HOpMasibHOM
CTPYKTYpe 1 OYHKUMOHUPOBAHWIO peLienTopa.
®akTop pucka passuTusa CO2

HopMarnbHas cTpykTypa v GyHKUMSA 6erka.
Puck passutua CO2 He BbisiBNeH pa3sutua CO2

MpenpacronoXeHHOCTb K yMEePEHHOMY
HapyLeHno pyHKUMM 6enka. dDakTop
YMEPEHHOIO CHUXEHUS pUcka passuTus CLO2

MpeapacnonoXeHHOCTb K YMEPEHHO
CHWKEHHOW aKkcrnpeccmm reHa. PakTop
yMepeHHOro pucka passutua CO2

[NpepnpacnonoXXeHHOCTb K YyMEPEeHHOMY
HapyLeHno pyHKUMM 6enka. dakTop
YMEpPEHHOro pucka passutug CO2

MpenpacnonoXeHHOCTb K 3HAaYUTENTIbHOMY
CHVDKEHUIO aKCrpeccum reHa. dakTop
CHWXEHHOro pucka passutus CO2

BbipaxxeHHasi MpeapacnonoXeHHOCTb K
M3MEHEHHOM CTpyKType 6enka. dakTop
CHWXEHHOro pucka passutusg CO2

MpeOpacnonoXeHHOCTb K CHIDKEHUIO
aKCrpeccum reHa. MakTop pucKa passuTUS
cao2

MpeapacnonoXeHHOCTb K yMEPEHHOMY
CHWXEHWMIO aKcrpeccuy reHa. dakTop
yMepeHHOro pucka passutua CO2

YMepeHHasi MpeapacrioNnoXeHHOCTb K
M3MEHEHHOM CTpyKType 6ernka. PakTop
YMepeHHOro CHMXeHWS p1cka passutig CO2

MpenpacnonoXeHHOCTb K U3MEeHEHHON
CTpyKTYype 6erka. akTop yMepeHHOro
CHWXEHWS pycka passutua CO2

MpenpacnonoXeHHOCTb K OTHOCUTESTbHO
BbICOKOM aKCrpeccum reHa. PakTop cpegHero
pucka passutmng CO2

HopMarnbHas cTpykTypa v GyHKUMSA 6erka.
®aKTop cpenHero pucka passutus CO2

CHC)

© 0O

® O

CNC)

@

® O

® O

CNC)

CNC)

© 0O

CHC)



OnpepenexHve

CaxapHbit gmnabet 2-ro tmna (CL2) - xpoHMYeckoe 3abonieBaHme 13 rpymnnbl METABOIMYECKNX HaPYLLEHWN,
B OCHOBE KOTOPOIO JIEXUT HapyLIeHMe YITIEBOAHOIrO OOMeHa, CONMpPOBOXAOLLEECS MOBbILEHNEM YPOBHS
caxapa B KpoBM (r1nepriiMkemMmen).

PacnpocTtpaHeHHOCTb

CaxapHbii gpabeT - Hamboree pacnpocTpaHeHHoe 3aboneBaHMe 3HOOKPUHHOW CUCTeMbI B MUpe. Mo
OaHHbIM MexayHapoaHoW anabeTtmnyeckon depepaumm, B 2017 rogy HacumTbiBanochb 424,9 MiH 60MbHbIX
CL, a k 2045 rogy vx 4mcro, No NporHo3aM, BbipacTeT Ao 628,6 MiH venosek. Npu atoM CI 2-ro tmna
cocTaBnseT 90-95% oT Bcen NaToNorum.

MaToreHes

C[2 xapaKTepu3syeTcsi COYeTaHMEM PE3UCTEHTHOCTU NMepUdEpPUUECKUX TKaHEN K UHCYTMHY U
HEeOOCTaTOYHOCTU BeTa-KNETOK NOOXKENYO0YHOM Xenesbl. PazBnTe BO3MOXHO OBYMS MYyTAMU:

1. C npenMyLLeCTBEHHOW MHCYIMHOPE3NUCTEHTHOCTBIO M OTHOCUTENTBHOM UHCYJIMHOBOM
HeOOCTaTOYHOCTbIO.
B aTOM Criyyae nepBUYHO NPOUCXOOUT HapYLEHWE YyBCTBUTEIbHOCTU PELIENTOPOB TKaHeN K
VIHCYMHY. N3-3a 3TOro moko3a KpOBU HE MOXET MPOHUKHYTb B KJIETKY, KOMMEHCaTOPHO MOBbILLAETCS
BblpaboTKa MHCYIMHA, YTO BEAET K MMMEePUHCYIMHEMNI, @ 3aTeM, BCIEACTBME MMNepakTUBHOCTM 6eTa-
KJIETOK, CHMXKAETCS UX KOIMYECTBO U PYHKLIMS, UTO BEOET K YMEHbLUEHWMIO CEKPELMU UHCYIMHA.

2.C I'IpeVIMYLLl,eCTBeHHOVI VIHCY)'IVIHOBOVI HeOOCTaTOYHOCTbIO C MHCYJIMHOPE3NUCTEHTHOCTBIO NN 6e3 Hee.
I'IpM 3TOM NMPOUNCXOOUNT CHUXEHNne CbYHKLI,l/IM M Maccbl 6eTa-KeToK I'IO,EI,)KGJ'Iy,EI,OHHOPI Xenes3bl, 4YTo
npmBoONT K YMEHbLUEHUIO Bblpa6OTKl/I MU UHCYIHA. Bcnencreme aToro BO3HMKaET rmneprimkeMms,
KOTOPpada MOXeET NpmnBoanTb K MHCYJTTMHOPE3NCTEHTHOCTU.

Tak>xe Bk/ag, B rnatoreHes BHOCAT crenyroume MexaHM3Mbl:

— [NoBblweHHas npoaykuma rmokKaroHa a)'lbq)a-K}'IeTKaMVI I'IO,EI,)KeJ'IynO\-IHbIIZ XXene3bl, KoTopada NnpuBognT K
CTUMY ALK NPpOoAYKUNN TTIIOKO3bl NeYeHbto,

— CHUXeHMe «MHKPEeTMHOBOro ahdeKTa» — YMeHbLUEHME CEKPELIMM NenTuaHbIX ropMoHos (MIM-1 1
M) K- 1 L-kneTkamm KULWEeYHMKa, KOTOpble B HOpME CTUMYTMPYIOT CEKPELIMIO MHCY/IMHA W CHXKAOT
CEeKpeLMIO MMIOKaroHa;

— CHMxXeHune npoaoykumm aMminHa 6eTa-KneTkamm FIOD,)Keﬂy,D,OHHOVI XXernes3bl, BCrnencrteme Yero
nponcCxognT yBennyeHme CKoOpocCTu a6cop6u,vw1 MMOKO3bl B KUWEYHNKE U yCUeHne anneTumTa,

— CHMXeHMe yTpeHHeW cekpeLmmn godamMmHa, YTO MPUBOOMUT K MOBbILLEHWUIO arnneTuTa;

- HaprJeHl/le VIMMyHHOVI perynaumm n Hannydme XpoHN4YeCKoro BoCrnasmTesibHOro rnpouecca B )KI/IpOBOVI
TKaHW.



Ponb reHeTukm

B OCHOBHOM BO3HWKHOBEHWE 3a601EBaHNS CBA3AHO CO C/TIOXHbIM B3aMMOLENCTBMEM FEHETUUECKMX
$pakTOpOB pUCKa C paKTOpaMM BHELLIHEN Cpedbl, TaKUMK KaK PauUMOH NMUTAHUS, HanMume OXnpeHus, obpas
XM3HU U T.4. B uenoM Hacnegyemoctb CO2 coctasnsgeT oT 30% 0o 70%, npuv 3TOM ASi L, Y KOTOPbIX
OOVH 13 poauTenen nmeet CL2, pyUCK pas3BUTUS 3aboneBaHusa cocTasnseT 40%, ecnim oba poamTens
605bHbl - 70%. Ha cerogHsAWHMM geHb n3BecTHO 6onee 80 reHoB, MoMMOPGU3Mbl KOTOPbIX BIIMSAIOT Ha
rnpenpacnonoXeHHOCTb kK C[2. Takxke CyLLecTBYIOT MOHOreHHble popMbl Anabeta (MODY-guabeTsl),
KOTOpble cocTaBnstoT 2-5% oT Bcex gmarHosos CL.

KnunHunyeckas ka PTUHa

— lMocTeneHHoe Hayano 6e3 Bblpa>X€HHbIX CMMINTOMOB; BO3MOXHbI CJ'Ia6OCTb, 6bICTpaF| YTOMNAEMOCTb,
He3Ha4vnTeNlbHasa Xaxaa, rHOWMHMYKOBbIE nopaXxeHna KOXW;

— [MarHoCTUpYyeTCs NperMyLLECTBEHHO B Bo3pacTe ctaplue 40 JieT, HO BO3MOXHO 1 6osiee paHHee
pasBuUTUE;

— 3a4acTyo COYETaAETCH C M3BLITOYHOM MAaCCOM Tera UM OXKMPEHUEM, OCOBEHHO abaOMMHANBbHOMO TUMa
(BMcLepanbHas popma);

— WMMMmyHonormnyeckue Mapkepsbl (aytoaHtutena ICA, GAD, IA2) He onpepnenstoTcs NMO6Oo onpenenseTcs
TOMbKO OOUH BU, B HEBbICOKMX TUTPaX;

- COXpaHFleTCﬂ YaCTnUHaA cekpeuns MHCYnHa, Npu 3TOM HabnogatTcs r’MNepunHCynMHeMna 1
NHCYNIMHOPE3NCTEHTHOCTD,

— HabniogaeTcsa yacTtasa accoumaums ¢ OpyrmMy COCTaBMSIoWMMY METaboIMUYECKOro CUHOPOMA.

Passutune caXapHoro OnabeTa 2-ro Tuna BKJIKOYAET HECKOJIbKO 3TarnoB

1. CHUXEHME YyBCTBUTENbHOCTU TKaAHEM K UHCYIMHY W MOBbILWEHHAs MpOayKLMS MHOKO3bl MeYEHbIO
NPUBOASAT K YBENTMUYEHUIO YPOBHS Caxapa B KPOBW HaTOLLAK.

2. HapylueHMe CeKpeLMM MHCYIMHA, YTO NMPUBOOUT K ero HeoCTaTOYHOM BblpaboTke B OTBET Ha
MOCTYr/IEHME TIIOKO3bI. M3-3a 3TOrO BO3HUKAET NOCTNpaHAMnanbHas rmneprimkemMms (MoBbileHmne
YPOBHS ITHOKO3bl B KPOBW MOC/IE efbl).

3. HapyuweHune dyHKLMM 6eTa-KIeTok, KOTOpOoe BO3HMKAET B pe3y/ibTaTe COBMECTHOIO AENCTBUS
HECKOJIbKMX PaKTOPOB:

— [THOKO30TOKCUYHOCTD, T.€. COCTOSIHNE ANTMTENbHOW XPOHUYECKOM runeprivkemMmm. MpruBoauT K
CHDKEHUIO CEeKpeLMU MHCYMHA 6eTa-KNeTkaMy B OTBET Ha MX CTUMYNIALMIO (AeCeHCUTU3aLms). To
MOXET MPOSIBIATLCS KakK CHUXXEHWEM, TaK U MOJIHBIM OTCYTCTBMEM NepPBOM ¢asbl ceKpeLmm
WMHCYJIMHA, a TaKXe HapyLWeHWeM MySbCUPYIOLLEN CEKPELIMN MHCYIIMHA;

— CHWXeHWe MaccChl 6eTa-KkeToK. CHMXAETCS X CMOCOBHOCTb K periMKaLmMm 1 HEOreHesy,
rnpeobsiagatoT NMPOLLECChl arnonTo3a KETOK. TakxXe HapyLlaeTcsi KOHBEPCUS MPOUHCYIMHA B
WHCYJIMH U1 YBEIMYMBAETCS A0S €ro NPOMEXYTOUHbIX GOPM, KOTOpble 061afatoT NMLlb
HEe3HaUUTENIbHOW CaxapOCHMXaloLWeEN akTUBHOCTbIO (MpUbn3nTenbHO 5-10% No cpaBHEHUIO C
WHCYJIMHOM);

— JIMNOTOKCUYHOCTb. CKonsieHmne XXUPHbIX KNC/OT B 6eTa-KneTkax npmBOoONT K UX
HeYyBCTBUTE/IbHOCTU K MOBbILWLEHHOMY YPOBHIO MNKEMNIA.



BuoxmMmmnyeckmm nokasartesnb
[narHocTnka caxapHOro amabeTta OCyLLEeCTBNSETCA Ha OCHOBaHUM NTabopaTopHbIX MoKasaTenen MMKeMUn:
1. Ha ocHoBaHWM OByx UMbp, HaXOOAWMXCS B AMabeTNUYeCcKoM aManasoHe:
— TMKeMns HaTowak 2 7,0 MMonb/n;
— mnkemus vepes 2 yaca nocne MNrTT 2 11,1 MmMonb/n;

— ypoBeHb HbATC (FMMKMpOBaHHOIro reMornobuHa) 2 6,5%.
Hanpwumep, oBaxgpl onpeneneHHbi HbAlc nnm ogHokpaTHoe onpegeneHmne HbAlc u ogHokpaTHoe
onpegeneHne YpoBHS MMOKO3bl.

2. Mpu cnyyanHOM onpeneneHunn mmkemmm 2 11,1 MMonb/n 1 HanMuMm KIacCUYECKMX CUMMTOMOB U/
KapTUHbI OCTPOM MeTaboIMYEeCKOM OEKOMIMEHCALMN.

MeTabonuuyeckue nyTtm
1. Ocnabnexnune YTUnn3aumm rmoKo3bl MHCYJIMH3aBUCUMbIMU TKaHAMA.
2. YcuneHue pacnana mmkoreHa, 6ernkoB, XNPOB B NneYeHn, CKeneTHbIX Mblilllax, )KMpOBOVI TKaHW.

3. CHMXeHMe OKUCIEHMS TTIIOKO3bl B MEHTO3HOM LMKIIe, CUHTE3e IMMNNOOB, yCcunneHme CMHTe3a
xXonecTtepuHa.

4. MNoBbllWeHMe CoAep>XXaHMS MOKO3bl, MOSTOYHOM KUCIOTbI, TA, aMUHOKUCIIOT B KPOBMW.

5. YBenmueHme rmoKoHeoreHesa.

CpenoBble paKkTopbl pMCKa pa3BUTUSA caxapHoro gmaberta 2-ro tTuna

1. U36bITOYHasA Macca Tena uam oxxmpeHume.

Y 90% ntopen ¢ BbiseneHHbIM C[12 MeeTcs n3bbIToYHas Macca Tera UM oxupeHue. MNpy 3ToOM B KPOBU
YBESIMUMBAETCH KONIMYECTBO HESTEPUDULIMPOBAHHDBIX XXUPHbIX KMCAOT (HIXKK), rmnuepvHa, peTMHon-
cBsa3blBatoLero 6enka 4, ropMOHOB, LIMTOKMHOB, MPOBOCMAa/IUTENIbHbIX MapKePOB U OPYrMX BELLECTB,
YyYacTBYIOLWMX B Pas3BUTUN MHCYTIMHOPE3UCTEHTHOCTU. IpK1 3TOM HaKOMIEHME XMpa MPOUCXOOUT B
3KTOMUYECKMX MeCTaX, B TOM UnCre U B 6eTa-kneTkax, NpuUBoas K JIMMOTOKCUYHOCTU.

2. AptepuanbHas runepteHsus (AlM).

Al BCTpeyaeTcs y NaumeHToB ¢ AMabeToM NpUMEpHO B [Ba pasa Yalle, YeM cpeau naumeHToB 6e3 Hero.
OHa yCKOpPSIET BO3HUKHOBEHME MUKPO- M MAKPOCOCYAMUCTbIX OCIIOXHEHWUN M 3HAUUTENbHO YBETMYMBAET
PUCK pasBUTUSA CepaeYHO-COCYAMCTLIX 3a60EBaHNM, MHCYETa U TEPMUHANBHOW CTagny NMOYEUHOM
HeOOCTaTOYHOCTU.

3. MNoBbilEHHDI YPOBEHb XONecTepuHa.

Y naumeHToB ¢ CO2 YacTo HabMoJalTCs HapyLLeHWst TMMMAHOro obMeHa (MoBbllleHWe YPOBHS
TPUMMNLEPUAOOB, CHVXKeHMe ypoBHs JTTBIM 1 yeennueHue JTTTHI), koTopble yBEMUMBAOT PUCK Pa3BUTUS
cepaeYHO-COCYAMCTbIX 3aboneBaHMM. TakKe NoKasaHo, YTO BbICOKMIN YPOBEHb ODOLLErO XOnecTepmHa U
yrnoTpebrneHne B NuLLy NpoayKToB, 6oraTbiX XONeCTEPUHOM, CBA3aHbl C BbICOKMM PUCKOM pa3BuTns CO2.



4. KypeHue.

HWKOTUH ycunmBaeT BocraneHe U OKUCTIUTESbHBIN CTPECC, YTO HEMOCPEACTBEHHO HapyLlwaeT GyHKLMIO
6eTa-KIETOK MOLKENYOOYHOM XENesbl U YBETMUYMBAET pUCK pa3BuTUs CL2. Takxe KypeHue sBnseTcs
OCHOBHbIM $GaKTOPOM pUCKa PasBUTUS CEPAEYHO-COCYOMNCTbIX 3a00NEBaHMIM, B TOM YMCTIE NLLEMNYECKOMN
60ne3Hu cepaua y NaLMeHTOB C CaxapHbIM AMabeToM.

5. HenpaBunbHbI 06pas XU3HMU.

Bonblwow Bknag B passutne CL2 BHOCAT Takme ¢aKTopbl, KaK OTCYTCTBUE PUINUYECKON aKTUBHOCTH,
He[oCTaTOK CHa, CTPECC M Apyrve NpobieMbl MCUXUYECKOrO 340POBbSI.

[aHHble GakTopbl BMSIIOT Ha OOLLYIO PE3UCTEHTHOCTb OPraHM3Ma, MPUBOLST K YBE/IMYEHUIO Beca U
BbI3bIBAOT CHMXXEHME YYBCTBUTENbHOCTU TKaHEN K MHCYNIMHY. HEQOCTaTOK CHa MoBbIWAET anneTuT 3a CYeT
CHWXEHUS YPOBHS NEMTUHA U MOBbILEHUS YPOBHS MPENMHA, a Takxke ABnseTcs GakToOpOM pucka Ass
BO3HMKHOBEHUS Al B CBSA3M C NOBbleHneM cpegHecyTouHoro Al, YCC 1 akTMBHOCTY CUMMATUUYECKOW
HEPBHOWM CUCTEMDI.

3akJiroueHme

o pesynbraTaM reHeTUYeCcKoro aHam3a BblsiB/EH MOHMXKEHHbIM PUCK pa3BUTUA CaxapHOro onabeta 2-ro
TMna.

ObcnegoBaHUS

1. MpoBeneHmne obLero aHammsa KpoBm M MOYU; aHTporoMeTpus (MamepeHmne MMT, COOTHOLWEHMS Tanus/
6enpo), onpeneneHme NPoLEHTHOrO COOTHOLLIEHUS XUpa; U3MEPEeHME apTepuanbHOro AasneHus - 1 pas B
9-12 MecsueB.

2. OnpegeneHne y obcnenyemMoro YpOoBHS ITIHOKO3bl HATOWAK U MMKUPOBAHHOIO remMorniobmHa — 1 pas B 2
roga, No JOCTUXeHUM obcnenyembiM 60 neT - 1 pas B rog.

3. BroxuMmnyeckmin aHanmMa KpoBm (akTUBHOCTb ANAT 1 AcAT, yposHu JTNBIM, JINHIM, Tpyurnvuepmnoos,
0ObLLEero XonecTepmHa, MOYEBMHbI, KpeaTUHMHA, MOYEBOM KNUCNOTbI, C-peakTnBHOro 6enka) - 1 pa3 B 2 roga.

4. OnpepgeneHne cneumbuyeckmx aytoaHtuten (ICA, GAD, k TuposmnHdpocdaTase) - 1 pas B 2 roga.
5. 3KI - 1 pa3 B 2-3 roga, XonTepoBckoe MOHUTOpMpoBaHue ALL - npu nosbiweHnn ALl 6onee 90%eo.

6. KoHcynbTauum crneumanmcToB: OKYIMCTa, HEBPOIOra, Kapauosora, FMHEKosora No rnokasaHusaMm rnpm
HanMuMK COMYTCTBYHOLLEN NaTosiorum nnéo 1 pas B 2 roga.



PekoMeHOaLmMm no npodunakTuke

HeCMOTpﬂ Ha TO YTO Ha OCHOBaHUN Fr'EHETNYECKOro aHannsa y o6cne,u,yeMoro BbiAB/1IEHa MOHWM>XXEHHaA
npenpacrnosyioXXeHHOCTb K pa3BUTUKO CaxXapHOro onabeta 2-ro Tuna, eMy peKOMeHOyeTCA O6paTVITb
BHMMaHWME Ha CTaHOapTHbIe I'IpOd)l/IJ'IaKTVNeCKMe Mepbl 014 npenoTepalleHnd ero passnTms.

PekomeHOaLuM Mo NUTaHWUIO:

1. O6crnenyeMoMy pekOMeHAYEeTCs MpUOEPXXMBATLCA CYTOYHOM HOPMbl KaNIOPUMHOCTY paLMoHa NUTaHUs
0719 MTPOPUIAKTUKN OXMPEHUS IMBO OFrPaHNYUTD €€ NMPU HEOBXOOMMOCTY CHUXKEHUS BECA.

2. He npeBbiwaTb CYyTOUHYIO HOPMY YNOTPEBNEHUS XNUPOB (MPexXae BCEro XMBOTHOIO MPONCXOXAEHNS) U
NErkoyCcBOSIEMbIX YITIEBOAOB; YBENMUYUTD NOTpebeHne KNeTyaTku; yrmeBoabl ynoTpebnaTe B OCHOBHOM B
COCTaBe OBOLIEN, LieNlbHO3EPHOBBIX M MOJIOYHbIX MPOAYKTOB; BK/HOYaTb B PaLMOH NpoayKTbl, 6oratble
MOHO- 1 MOJIMHEHACILLEHHbBIMM XXMPHbIMU KUCNOTaMK (pblba, pacTUTENbHbIE Macsa); YNoTpebnaTb OBOWM C
KaxxablM MPUEMOM MULLMK, a TakXe nepeq yrnoTpebrieHMeM Kpaxmaacoaep>Kalmx NpoayKTOB A1 CHUXEHNS
MMIMKEMNYECKUX MNKOB B KPOBW.

3. MNpuaepXmBaTbCcs peKkOMEHAOBAHHOIO YPOBHS NMOTPebeHNst conm (Ao 5 r/cyTkun) ans npodunakTmkm
apTepuvanbHOM r’MNepTeH3nN.

4. MpULOEPXMUBATLCS YMEPEHHOIO NOTPEBNEHUS anKorosbHbIX HarMMTKOB (He 6oriee 1 yCIOBHOM equHMLLbI
07151 KEHLWMH U 2 YCITOBHbIX eOUHULL 718 MY>KUYMH B CYTKU) MPU UCKITIOUYEHUM eXEeQHEBHOMO YNoTpebieHus
ankoross.

PexkomMerpgaumm no ¢VI3M'~I€CKOIZ AKTUBHOCTU:

O6cnenyeMoMy XenaTenbHO 3aHMMaTbCS eXXeaAHEBHOW PU3NYECKOM aKTUBHOCTBIO B TEYEHUE OHS:
MPOryskn MeLwKoM BMECTO e3/bl Ha MallMHe, MOABbEM MO NIECTHULE MELWKOM BMECTO MdTa U T.4., a TakxKe
YMEepPEHHbIMM a3pPOBHbBIMN PUINYECKMMU YNPAXKHEHUSMU NPOAOKUTENBHOCTBIO 30-40 MUHYT He MeHee 3
pa3 B Hefernto.

PekoMeHpgaumm no nMaMeHeHuo o6pa3a XN3HU!

O6crenyeMoMy peKOMEHAYETCS OrPaHNYUTb BpeaHble NPUBbIYKK, B OCOBEHHOCTU KYpeHMe CUrapeT 1
OPYrUX HUKOTUHCOAEPXALUMX MPOLYKTOB, HOPManM3oBaTb PEXUM OHSA, 06ecneunTb 4OCTaTOUHYO
NPOAOIKUTENBHOCTb CHa (He MeHee 7 Y B ieHb) N UCKITIOUNTb CTPEeCccoBble GpakTopbl.



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.

14 HeobxopuMa KOHCYMbTauus crnewmanmcTa Kopg naumeHta AA345



B1ocmHTE3 U ceKpeund NMHCYJIMHa

Pe3yanaT reHeTn4vyeCckKoro aHasin3a

leH Monumopdpuam eHotn Yactota PesynbraT AdPekT

MpenpacnonoXeHHOCTb K CHKEHUIO

aKcrpeccum reHa. MakTop prcka HapyLleHWs o 0O
pPasBUTUS MOMKEYAOYHOM Xenesbl

CceKpeLmn MHCYIMHa

TCF7L2 rs12255372 /T 10%

[MNpeppacnonoXXeHHOCTb K YMEPEHHOMY
CHWKEHMIO 3KCTpeccum reHa. Maktop
TCF7L2 rs7087006 A/G 49% YMEPEHHOIrO pyUCKa HapyLIeHUs pa3BUTUS @ O
MOMXKeNyO0UHOM Xenesbl U cekpeumm
WHCY/MHa

MpenpacrnonoXeHHOCTb K yMEPEHHOMY
HapyLweHuto GyHKUMM 6enka. PakTop
GLUT2 rs5400 Cc/T 23% YMEPEHHOIO pyCKa HapyLleHUs pa3BUTUS @ 0O
MoOYKEeNyooYHOM Xenesbl U cekpeLmm
MHCYNMHa

MpenpacnonoXeHHOCTb K 3HaUYUTENTbHOMY
CHWKEHMIO 3KCTpeccum reHa. MakTtop
SLC2A2 rs8192675 C/C 9% CHWXXEHHOIO pUCKa HapyLUEeHWs! pasBUTUS @
MOMXKeyOoUHOM Xenesbl U cekpeumm
VHCY/MHa

HopManbHas cTpykTypa 1 dyHKuMs 6erka.
HNF1A rs1169288 A/A 42% Puck HapyLueHus pasBuTUS MOOKENyS0YHOM ® o
Xernesbl N CeKpeLun MHCYNMHA He BbisIBNeH

MpenpacronoXeHHOCTb K HapyLIEHWIO
CTPYKTYPbI 1 GYHKUMM 6enka. DakTop
KCNJ11 rs5219 G/A 50% YMEPEHHOIO pyUCKa HapyLIeHUs pa3BUTUS @ O
MoOYKENyoo4YHOM Xenesbl U cekpeLmm
MHCYNMHa

MNpeppacnonoXXeHHOCTb K MOBbILLEHHOMN

akcnpeccum reHa. PakTop CHWXXEHUSA pucka @ @
HapyweHUa pa3BUTnNA NooXKenyaoo4HoOM >Xenesbl

n cekpeunmn MHCynmHa

HHEX rs7898054 /T 15%

BbipaxeHHasi MpeapacnonoXeHHOCTb K
M3MEHEHHOM CTpyKType 6enka. PakTop
SLC30A8 rs13266634 T/T 9% CHWXXEHHOrO pUCKa HapyLUEeHWs pasBUTUS @
MOOYKENy[oYHOM Xenesbl U cekpeLmm
MHCYNMHA



[Mpenpacrnono)XXeHHOCTb K BbICOKOW SKCripeccnmn

ZMIZ1 rs703977 T/T 30% reHa. @aKTOp cpenHero p£4<:|<a HapylweHna
Pa3BUTUA NOOKEeNYyAOYHOU Xene3bl U ceKpeunn

WHCYNHa

HopMarnbHasa CTpykTypa 1 dyHKUmA 6erka.

ARAP1 56200889 G/G 54% DaKTop CpeaHero p1cka HapyLLeHUs pasBUTUA
(o]
NomKenyaouHOM Xenesbl U cekpeLmm

WHCYNMHa

MpeppacnonoXeHHOCTb K yYMepeHHOMY

NOTCHA4 (015894 G/G 13% HapyleHuo byHKUMM Benka. PakTop pucka o0
HapyLIeHNs PasBUTUA MOOKETYLOYHON Xernesbl

W ceKkpeumn UHCYnHa

MpenpacnonoXeHHOCTb K M3MEeHEHHOM
CTPYKTYype 6esika. DakTop yMepeHHOro
WFS1 rs734312 A/G 51% CHWXKEHWSI pUCKa.HapYyLUEeHWs PasBUTUS @
NMOMKENyO0UHOM Xenesbl U cekpeumm
WHCYNMHa

MHCYIMH - rOPMOH, BblpabaTbiBaeMbll BeTa-KNETKaMM MoaKenygo4YHOM Xenesbl. BUoCKHTES 1 MPOLLECCUHT
VMHCYJIMHa BKJIIOYaOT HECKObKO CTagmi. CHavana obpasyeTcs rnpenpouHCYnH, cocToswmn ns 110
aMMHOKUCIIOTHbIX OCTaTKOB U BKJIOYAIOLWMI B cebS pacrofioXXeHHble nocregoBaTenbHo L-nentug, B-
nentmg, C-nentva n A-nentua.

B 3IMP curHanbHbIM L-nenTuna, cocTtoswmmn ns 24 aMMHOKMUCIOT, OTWENJISeTCs OT nentuaa, obpasyeTcs
MPOUHCYMH (86 aMUHOKKCIIOT), KOTOPbIM 3aTEM HanpaBseTcs B KOMrsieke fonbaxu. Janee B npouecce
OJINTENbHOrO CO3pEBaHUS OT MPOUHCYIMHa oTwennsetca C-nentua, cogepXxawmmn 31 aMMHoKuCnoTy. B
pe3yrnbTaTe 06pasyeTcs aKTUBHbBIA MHCYJIMH, UMEIOLWMIM B CBOEM cocTaBe 51 aMUHOKMUCIOTHBIN OCTaTOK U
COCTOSILUMM M3 ABYX MenTUAHbIX Lenen (anbda-uenb - 21 aMMHOKMCNOTa 1 6eTa-uenb - 30 aMUHOKMCIIOT),
COEOUHEHHbIX ANCYNTbAUOHBIMUA MOCTUKaMM.

BeTa-kneTku nooyxenyaoYHOM Xenesbl YyBCTBUTENbHbI K YPOBHIO TIHOKO3bl KPOBU. [THoKO3a
TpaHcnopTupyeTcs TpaHcnopTepamm (GLUT) BHyTpb 6eTa-kneTok. Ee MeTabonmam reHepupyet ATO,
KOTOPbIM MHIMbUMpyeT ATD-uyBCTBUTENbHbIE K+ KaHasbl, YTO BbI3bIBAET MOTOK KasibLMSA BHYTPb KJIETKM.

B cBoto ouepenb NoBbiEHVE KOHLEHTPALMM MOHOB KaslbLMS 3amyCcKaeT BbICBOOOXAEHME rpaHy
MHCcynMHa. Cekpeuysl MHCYIIMHA perympyeTcst LefbiM PSIAOM FOPMOHOB M MECCEHIKEPOB, a TakxXe
HEeMPOTPaAHCMUTTEPOB. [enTUaHbIE TOPMOHbI, HaNpUMepP rtoKaroHonofobHbIn nentug, 1 (GLP-1),
YBEMMUMBAIOT KOHLEHTpauuio LAM®D - BaXHOro MecceHaXepa MHOrMX 61Monormyeckmx rnpoLLeccoB U
TakMM 06pa30M Yepe3 NPOMEXYTOUHbIE MYTV YCUIIMBAIOT CEKPELIMIO UHCYNIMHA. ALLETUIXONMH — OCHOBHOM
HeMpornepenaTyMk NapacMMnaTUYeCcKon HEPBHOM CUCTEMbI — MOXET MOOUIIM30BaTb BHYTPUKIIETOUHYIO
KOHLIEHTPaLMIO MOHOB KasbLMS, @ TakXe BIMSTb Ha CEKPELMIO UHCYIMHA APYrMMU MY TIMU.

BaxkHyto porb B pasBuTUM 1 GYHKLIMOHUPOBaHWM BeTa-KNeTOK NOOXKeTygOUYHOM Xenesbl M CEKPpeLIMn
MHCY/MHa urpaet Wnt-6eTa-KaTeHMHOBbBIM CUrHAMbHbBIA MYTb — OAMH U3 OCHOBHbIX CUIHasbHbIX MyTENn,
pPEerympyroLux rMpoLLECChl SMOPUOHANbHOIrO PasBUTUS, OMbbEPEHLIMPOBKK, NoaaepXaHus GeHoTmna
CTBOJIOBbIX KJIETOK, OMNpeaeneHns NoaspHOCTU KNETKM U MUrpaummn. CYUMTaeTCs, YTO cyllecTByeT 3
CUrHanbHbIX MyT Wnt: KAaHOHMYECKNI (KOHTPONIMPYHIOLWMIM CBA3biBaHWE B-KaTeHWHa C
TpPaHCKPUNLMOHHbIMU dakTopamn TCF/LEF), HekaHOHUYeCKUI (KanbLueBbIN, 6e3 yuyacTus B-KaTeHUHaA) U
Kackapn, KOHTPONMPYIOLLMM NONISPHOCTD KIETKM.



Hanbonee nayyeH KaHOHUYECKUIM CUFHaIMHI. HapyLlueHmne paboTbl FEHOB, CBA3aHHbIX C 3TUM CUMHaNbHbIM
nyTeMm, SBsSIeTCA OOHMM M3 GaKTOPOB pPUCKa M MEXAHM3MOB MaToreHe3a Kak caxapHoro guabeta, Tak v
MHOIMMX OpYrnx 3aboneBaHui, B YaCTHOCTU HeMpoaereHepaTMBHbIX M OCOBEHHO OHKOMIOrMYECKMX.
Hanbonee xopolwo 1ayyeHbl MonMMopdu3ambl, CBs3aHHble ¢ reHoM TCF7L2, kogmpyoLwmm
TPaHCKPUMNUMOHHbIM GaKTop, UrpatoLwmi posib B TOM YMCTE B Pas3BUTUM 6eTa-KNETOK MOOXKeTyA04YHOMN
Xenesbl, CeKpeLyn MHCYNIMHA U perynsumm roMeocTasa roKo3bl.

B Tepanum C, MetoTCs JaHHbIe O TOM, UTO OTBET Ha npenapaTbl CY/IbGOHUIMOYEBUHBI U MHIMBUTOPDI
AMnenTuounnenTuaasbl-4 MOXeT ObITb CBA3aH C PSOOM OOHOHYKIEOTUOHbIX NOMMMOPdU3MOB B FreHe
TCF7L2 (a Takxe B KCNJ11 n ABCCS8).

CnepyeT OTMETUTb, UTO CYLLECTBEHHbIE HapYLIEHWS FeHOB, YYaCTBYIOLWMX B CEKPELMUN UHCYNIMHA, Yalle
MPWBOAST K Pa3BUTUIO UHCYMH3aBucuMoro C1, Mo3aToMy B JAHHOM OTYeTE OTCYTCTBYET PSifi FEHOB,
BIMSAIOLWMX Ha CEKpeLMIO MHCYIMHA. OOHaKO CYLWEeCTBYOT NOMMOPPU3MbI, CBA3AHHbIE TaKXeE U C PUCKOM
passutna CO2.

3akJiroueHme

FeHEeTUYECKMIN aHanM3 BbiSBUA Y o6crenyeMoro ¢akTopbl pUCKa HapyLLIEeHWI perynaumm 6MocmnHTesa 1
CeKpeLMM MHCYIMHA, BbiSIBIEH CPpeaHuii puck passntia CL no OaHHOMY MEXaHN3My.

ObcnegoBaHUS

ObcnenyemMoMy MosnesHo 0b6paTUTb BHUMaHWE Ha obwmi puck paseutus CO2 1 coOTBETCTBYOLME
pekoMeHaauumn (pasgen «CaxapHbi omabeT 2-ro Tmnay), B NepByto oyepenb Ha nHaekc HOMA-B. Ecim y
ob6crnenyeMoro Bce Xe MMEITCS HapyLUEeHUS YPOBHS MHCYIMHA U eMy HasHaveHa MHCYNIMHOTepanus,
pPEKOMEHOYETCH OLEHKa YCBamMBaEMbIX YITIEBOAOB MO cUcTeMe xiebHbix eanHul, (XE) ons koppekumm gosbl
VHCYyNMHa nepepn eqown. MNpy HeO6XOAMMOCTY BO3MOXHO Ha3HauyeH1e OOMNONMHUTENbHbIX 06CIeqoBaHUMN
rnooyKenyno4vHom xenesbl. [Mpy HasHaYeHUM MpenapaToB LIMHKA - KOHTPOJIb AaHHOIo pepMeHTa B KPOBMU.

PekoMeHgaumm no npodunakTrke

O6crenyeMoMy XenaTenbHO CrefoBaTh OBLMM PEKOMEHOALIMAM, MPUBEAEHHbIM B pa3aerne «CaxapHbli
OMabeT 2-ro Tmnax». dusmyeckas akTMBHOCTb 6/1aronpuaTHa, HO B Crlydae MrMnoUHCYIMHEMUM — C
OCTOPOXHOCTbBIO 1 MO, KOHTPOJIEM YPOBHS ITHOKO3bl B KPOBU. PekoMeHOyeTcs oTkas OT BpeaHbIX
MPUBbIYEK: YNOTPEBNEHMS aNnkoross, KypeHus. B kayecTBe Yas UM BMECTE C H1M MOJIe3HO 3aBapuBaTh
JMCT KpanwmBbl, IMCT YepHUKU. Takxe noneseH npuem BAL OXXKMMHEMbl NTeCHON. BO3MOXHO
OOMOSHUTENbHOE Ha3HaueHMe NMpernapaTos LIMHKaA.



NHCYNMHOPE3NCTEHTHOCTb

Pe3yanaT reHeTn4vyeckKoro aHajin3a

leH Monumopdusm MreHotMn Yactota PesynbraT AdPekT

MNoBblWeHHas akcnpeccus reHa. MakTop prcka @ @

FTO rs11642015 /T 22%
PasBUTUSE MHCYSTMHOPE3UCTEHTHOCTU.

MpenpacrnonoXeHHOCTb K HapyLIEHWIO
GCKR rs1260326 T/T 16% dyHKUMM Bernka. DakTop CHXKEHUS! pUcka ® @
PasBUTUS NHCYSTMHOPE3UCTEHTHOCTM

I‘Ipe,upacnonoerHocrb K yMepeHHO
MOBbILLEHHOM 3KCrpeccum reHa. PakTop
IRS1 rs2943656 A/G 45% @
/ ? yMepeHHOro pucka passutua

WHCYNHOPE3MCTEHTHOCTU

MpenpacronoXeHHOCTb K HOPMasibHOM
PPARG (1801282 c/c 7% CTPYKTYpe U GYHKLUMOHMPOBaHUIO peLienTopa.
®aKTOp pUCKa pasBUTUSA

VHCY/NHOPE3MCTEHTHOCTU

MpenpacnonoXeHHOCTb K yMepeHHOMY
GLUT2 (5400 /T 23% HapyLeHuio GyHKUMM Genka. PakTop ® 0
YMEPEHHOIro py1cKa pasBuUTUS

VHCY/IMHOPE3NCTEHTHOCTM.

NpenpacnonoXXeHHOCTb K 3HaUUTENbHOMY
SLC2A2 rs8192675 C/C 9% CHWXEHWMIO aKcrpeccnmn reHa. PakTop @ @
CHMXXEHHOIo pUcka pe3ancTteHTHOCTU K

VIHCYTHY.

YMepeHHas NpenpacrnonoXeHHOCTb K

M3MEeHEeHHOWN CTPyKType 6enka. dakTop @
YMEPEHHOIO CHUXEHUS pUCKa PasBUTUS
VHCY/TMHOPE3UCTEHTHOCTM

THADA rs7578597 T/C 16%

HopMarbHasi CTPYKTYpa 1 GyHKUMS Gerka. ®

PPIP5K2 rs36046591 A/A 92%
Puck passutmsa CLO2 He BbisiBneH passutna CLO2

MHCYNMHOPE3UCTEHTHOCTD — 3TO CYLLECTBEHHOE CHUXEHME YYBCTBUTENIbHOCTU K/IETOK OpraHmMama K
WMHCY/IMHY - FOPMOHY, BblpabaTbiBaeMOMy MOAXKENYOOYHOM Xene3om 1 UrpaloLLeMy KIloUeByo Posb B
YrIEBOAHOM O6MEHE 1 FOMeoCTase MtoKo3bl. IMEHHO pasBUTUE UHCY/IMHOPE3UCTEHTHOCTM B OCHOBHOM 1
B MepByto ouepenpb NeXUT B OCHOBE MaToreHesa caxapHoro auateta 2-ro Tmna (CO2) 1 ABnseTcs ogHoM
13 Hanboree 3HaYNMbIX ero MPUUMH.



BonbwmMHCTBO MeTabonmuecknx adpdeKTOB MHCYIMHA ONOCPEeNOBaHO CreLMOUYECKNM CUFHaIbHbIM MyTEM
nocpencTBoM MEMbpaHHOIro peLenTopa. PeLlenTop MHCYMHa NpencTaBiseT COO0oM reTepoammep 13
peLenTopHoOM anbda- U TMPO3UHKMHA3HOM 6eTa-cybbeamHuL, U CBA3bIBaHWE MHCYIMHA C MNepBoM
aKTUBUPYET BTOPYIO. 3a 3TUM CIEeQYEeT CUrHasbHbIM Kackag, BKloYaoLwmi B cebs pochopmnmpoBaHme Tak
Ha3blBaeMblX CyOCTpaToOB peLenTopa UHCYIMHA, NOC/e Yero akTMBmpyoTcsa dochatmanimHoO3nTon-3-
kmnHa3za (PI3K), npotenHkmHasa Akt, mTOR, kmHaza p70 S6. Monmmopduambl peLentopa MHCYMHA PEOKU
M aCCoLMMPOBaHbI, KaK NpaBuIIo, C TSXKENbIMU GOpMaMU MHCYTMHOPE3UCTEHTHOCTH, B TO BPEMS Kak
rnonmmopdn3mMoB cybcTpaTa peLenTopa MHCYMHA BbISIBJIEHO 3HAUUTENbHO 60sblUe, OHU SBASIOTCS
dakTopamu pucka passutna CO2.

MoMNUMO HEMoCpPeaCTBEHHOMO HapyLUeHUst paboTbl Y4aCTHUKOB CUMHaSIbHOMO Kackafa MHCYIMHOBOMO
peLenTopa, NpUYMHaAMN UHCYJIMHOPE3UCTEHTHOCTU MOTYT 6bITb TakXe:

1. TMNepakTMBHOCTb U/ NOBbILIEHHOE KOIMYECTBO GEPMEHTOB, NHIMOUPYIOLWMX AENCTBUE MHCYIIMHA,
Hanpumep docdoTnposmHdocdaTas n PIP-pochaTas. 3TO COOTBETCTBEHHO NMPUBOAUT K CHUXKEHMIO
CUHTE3a [TIMKOreHa (CTUMYIMPYEMOIro MHCYIMHOM!) M YCBOEHUS IOKO3bI, 38 YEM CredyeT aKT/BaLMS
rMIOKOHEOreHe3a, B pesysibTaTe YCUIMBAETCS CUHTES [TTOKO3bl MeYEHbO, YTO NMPUBOAUT HE TOJbKO K
MEeYEeHOYHON, HO U K CUCTEMHOWM MHCYJIMHOPE3UCTEHTHOCTU.

2. HapyLUGHI/IFl JMNMOHOro o6MeHa; NokKasaHo, YTO MOBbIWEHUe YPOBHSA CBOOOAHbIX XUPHbIX KNCNOT B
KPOBU CHMXaeT onocpenoBaHHYO MHCYJIMHOM YCBOAEMOCTb TTFOKO3bl, HapyLllaeT MHCy)'IVIHOBbIVI
CUIHaJIMHI, CHMXKast akTUBHOCTb MeHa 1 oblLLee KOIMYeCcTBO MHCYJIMHOBOIO peuenTopa.

3. OXuMpeHue, ABNatoLLEECs: OOHUM M3 OCHOBHbIX MCTOYHUKOB U MPUYMH CUCTEMHBIX HapyLIeHUN, Taknx
Kak rmnepmnuaoeMms, rmneprimkeMmnsi, F’MnepuHCYIMHEMUS U Op., KOTOpPbIE, B CBOKO ouepenb, BeayT K
HapyLWeHWIO OeNCTBUS MHCYIIMHA, TO eCTb K MHCYJIMHOPE3UCTEHTHOCTU, OCO6EHHO B YC/IOBUAX
M36bITOYHOrO MUTAHWS; KPOME TOIro, N3BLITOK JIMMUAOB MPY OXMPEHUN MOXET HaKarnIMBaTbCs He
TOMNbKO B aAMMOLMTaX, HO 1 B MbILILLAX W MEYeHM, MOBbILIAETCS KOTMUYECTBO LIUPKYIMPYIOLLMX
CBOBOAHbBIX XXMPHbIX KUCIIOT.

4. MnToxoHapuanbHas AMchYHKLMS (B MepBYo ouepenb CBA3aHHas C BO3PACcTOM), KOTOpas 3a4acTyto
COMYTCTBYET U MOXET ABNATbCA OOHUM U3 PakTopoB NaToreHesa CO2 1 anchyHKUMM 6eTa-KIeToK
MOAXENYOOUYHOW Xernesbl; CHUXAETCSA YPOBEHb OKUCTIUTENbHOTO $oChOPUIMPOBaHKS, MOBbILLAETCS
BHYTPUMBILEYHOE 1 NEeYEeHOUYHOE cofepXXaHMe NMNULAOB, YTO NMPUBOANT K GOPMMPOBAHUIO
WMHCYIMHOPE3UCTEHTHOCTU MO OMUCaHHOMY Bbille MEXaHU3MY.

3aknueHue

[eHeTUYECKNIA aHaIM3 BbisBU Y 06CnenyeMoro CpenHMin pUCK HapyLEHWs MepenaYy curHana MHCYIMHa U
Pas3BUTUSA MHCYJIMHOPE3UCTEHTHOCTU. YMEPEHHbI pUCK pa3BuTUsa CL2 No 4aHHOMY MEXaHU3My.



O6cnenoBaHMsA

O6cnenyeMoMy xenaTeneH NpoUIakTUYEeCKUIN KOHTPOSTb MOKa3aTesien, CBA3aHHbIX C
WHCYJIMHOPE3UCTEHTHOCTbIO, B YUaCTHOCTU 06paTUTb OCOB0e BHMMaHUE Ha nHaekc HOMA-IR 1 KOHTPOsb
Maccbl Tena ob6cnenyemMoro, oCO6eHHO MpU HaMYMK Y HEFO CKJIOHHOCTU K Habopy M36bITOYHOrO Beca.

PekoMeHgaumm no npodunakTrke

Ob6cnenyeMoMy XenaTerlbHO 06paTUTb MOBbILLEHHOE BHMMaHWE Ha obLumMe pekoMeHaaLmMm, JaHHbIE B
pasgene «CaxapHbli anabeT 2-ro Tmnas. OCoO6eHHO XenaTenbHO n3beratb Habopa M3bbITOYHOro Beca,
rMpwv €ero HamMuMKy - CHU3UTb; U3beratb rMnogMHaM1mn, perynsapHas drsmyeckas akTMBHOCTb CMOCOOCTBYET
CHMKEHMIO pUCKa PasBUTUS MHCYJIMHOPE3UCTEHTHOCTU. XKenaTenbHa 6anaHCMpoBKa pauyoHa
obcrenyeMoro, o6paTnTb BHMMaHME Ha PEXKM NMUTaHus obcrnegyemMoro n ¢opMmpoBaHme y Hero
MpaBUIbHOIO NULLEBOrO rnoseneHus. Npu HeOBXOAMMOCTU MO NOKa3aHWSM BO3MOXHO HasHayeHne
MeTPOPMMHA, OJ151 OLIEHKM ero BO3MOXHOW 3hdEKTUBHOCTY 06paTUTECh K COOTBETCTBYIOLLEN BEPCUM
oTyeTa. Takke BO3MOXHO HasHayYeHue IMNOEBOM KUCIOTbI, , UHO3MUTOMA, TaypuHa, BAL, xpoMa.
BnaronpustHo no6aensTb B 6504a 1 Yar/kode kopuLy.



AyTOMMMYHHbIE NMPOLIECCHI,
NPOLIECCUHI U Npe3eHTaLms
aHTUreHoB

Pe3yanaT reHeTn4vyeckKoro aHasin3a

leH Monumopdunsm leHotn Yactota PesynbraT SdPekT

MpeapacrnonoXeHHOCTb K HOpMasribHOM
HLA-DQB1 rs1130399 G/G 61% CTPYKTYpe 6enka. Puck ayTomMmyHHocT He @ @
BbidABEH

MpenpacrnonoXeHHOCTb K CHKEHHOM
AlF1 rs2857600 T/T 2% aKcrpeccun reHa. CHDKEHWE pucka @ @
AyTOMMMYHHOCTW.

MpenpacrnonoXeHHOCTb K He3HaUUTEIbHO
TAP2 rs1846190 A/G 38% CHWDKEHHOW 3KCrpeccum reHa. YMepeHHo CNS)
MOBbILEH PUCK ayTOUMMYHHbIX MPOLIECCOB.

BblpaxeHHasi NpenpacroioXXeHHOCTb K
MICB rs1051788 A/A 7% M3MEHEeHHOW CTPYKType Genka. PakTop pucka © 0o
ayTOUMMYHHOCTW

YMepeHHast NpeapacrnonoXeHHOCTb K
MICB rs3131639 T/C 32% M3MEHEeHHOW CTPyKType 6enka. dakTop @
YMEPEHHOIO CHMXXEHMSI prcka ayTOMMMYHHOCTU

MpenpacnonoXeHHOCTb K BbICOKOM
ZMIZ1 rs703977 T/T 30% aKcrnpeccum reHa. PakTop CpedHero pucka
PasBUTUSI ayTOMMYHHBbIX MPOLIECCOB

MNpenpacrnonoXeHHOCTb K YMEPEHHO

RASGRP1 (12912777 T/C 23% CHWXXEHHOM aKcrpeccum reHa. PakTop ® O
YMEPEHHOro pUCKa YCUNEHNSA ayTOMMYHHbIX

npoLeccos

MIMMyHHbIe MPOLLEeCChbl UFPatOT CYLLECTBEHHYIO POSib B MaTOreHe3e He TONbKO UHCYJIMH3aBUCHMOrO
caxapHoro gmabeTa (419 KOTOPOro He TOMbKO LOKa3aHa MMMYHHasi COCTaB/ISOLLAs), HO W BbISIBfIEH psafg,
ACCOLMMPOBAHHbBIX C HUM MONMMOPPU3MOB 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 MHCYIMHHE3aBUCUMOTO.



VIMMYyHHbIA OTBET - MPOLIECC OYEHb CIIOXHbIN. TPaAULMOHHO €ro NPUHATO pasnensaTb Ha MyMOpasibHbIA U
KJIETOYHbINM (XOTS, pa3yMeeTcs, 3T ABa NpoLecca TeCHO CBsi3aHbl). [1of, ryMopasibHbIM OTBETOM
NoApasyMeBatoT NPOOYKUMIO LIUTOKMHOB U aHTUTES, YTO MPUBOAMUT K aKTUBaLMKN B-nMboLmMToB 1 nX
onbdepeHLMpOoBKE B aHTUTENOOBpasyoLmMe KIETKM (MIa3MOLMTbI, UM MIa3MaTUYECcKne KIeTKM).
KNEeTOUHbBIM K€ MMMYHHbBIN OTBET 3aK/IFOYAETCS B aKTUBALIMM LMTOTOKCUYECKMX T-IMMPOLIMTOB, Y3HAIOLWMX
M paspyLLaloWwmx Yy>epoaHble (Mnu, B Crlydae ayTOMMMYHHbIX 3a60/1eBaHNM, CO6CTBEHHORO OpraHnM3Ma)
KJIETKU-MULLEHMU.

OOHVMKU N3 Hanboree BaXKHbIX MPOLLECCOB MMMYHHOIO OTBETa SBMSIKOTCHA NPOLECCUHI U Mpe3eHTaums
aHTUIrEHOB, KOTOPbIE OCYLLECTB/IAOTCS MOJIEKY/IaMW ITIaBHOMO KOMIieKca rMcToCcoBMeCcTMMOoCTU (Major
Histocompatibility Complex - MHC). MHC npepncTaBnseT coboi oueHb KPYMHbIA KNacTep, KOTOPbIA Y
yenoBeka MMeHyeTcs HLA (Human Leukocyte Antigens) 1 Bk/touaeT B cebs 6oniee 200 reHoB Ha
xpomocoMme 6. CyuiectsyeT 3 knacca HLA (I, Il n Il cootBeTcTBEHHO). Knaccunyeckue reHbl HLA oyeHb
MOSMMOPGHDI, 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 COOOM MMKOMNPOTENHDI,
BCTpaumBatoLpecs B MeMbpaHy kiieTok. HLA | knacca nMetoTcs B MeMOpaHax MpakTU4YeCcKn BCEX SAPOCO-
Jep>Xalmx KNeTok, |l knacca - ToNbkO B aHTUreHnpe3eHTUpYowmx knetkax (AlNK), K KoTopbIM OTHOCSTCS
Makpodaru, LeEHOPUTHbIE KNETKU, B-nMpoumnTsl 1 ap.

MpoayKTbl pasnmMuHbix annenen reHos MHC mMMeloT passiMyHOe CpOACTBO K pa3HbIM NenTUAaM, U OT TOro,
KaKue 13 HUX NPUCYTCTBYIOT B KOHKPETHOM OpPraHMU3Me, 3aBUCUT ero peakuuys Ha TOT UM MHOM areHT.
TaknM 06pa3oM, NoMMopdrambl reHoB MHC gBRSOTCA OCHOBOM MMMYHHOIO OTBETA Ha YyXXepoaHble
areHTbl. OgHako 3TM Xxe reHbl MHC 1 nx noimMopdramMbl OTBEYAOT 3a ayTOMMMYHHbIE MPOLLECChI B
opraHumame, Korga MMMyHHOM CUCTEMOM MO Kakom-Mb0o NpUYMHeE, B YaCTHOCTU B pe3yrbTaTe Hanmums
onpeneneHHbIX NoIMMOPdHbIX BapnaHToB HLA (Mn M3MEHEeHUS UX YyBCTBUTENbHOCTU MO OPYrvM
BHELUHMM MpPUYMHAM), COBCTBEHHbIE BLIOMOSIEKY bl OPraHM3Ma PAacnO3HAOTCH KaK Yy>XepoaHble U
rMpes3eHTytoTCS hparMeHTbl COBCTBEHHbBIX OEKOB OpraHM3Ma YerioBeka, UTO SBNSETCSH 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 AmnabeTnyeckomn HedpponaTrn. HeCcMOTps Ha TO YTO HEKOTOpble
KJIMHUYECKME pekoMeHJaLMKM NpeaycMaTpmBatoT auddepeHumanbHyto guarHoctmky CO2 n CO1 Ha ocHoBe
MapkepoB HLA, Ha ypOBHE MOMIHOMEHOMHbIX acCOLMaLMIN HEKOTOPbIE MONMMOPGU3MbI 3TUX MEHOB U
pErynmpyroLmMx MxX y4aCTKOB MOKa3bIBalOT 3HaUMMYLO accoumaumio Takxe ¢ CO2 1 ero OCnoXHEHUSIMA.
[Mo3TOMy Mbl CUMTaEM BaXKHbIM OBPaTUTb BHMMaHME Ha HEKOTOpPbIE U3 3TUX MOIMMOPGU3MOB.

3akJiroueHmne

[eHeTMYeCKNN aHaIu3 BbisiBUIT Y obcnenyeMoro GakTopbl pyUcka pasBUTUS 8y TOUMMYHHbIX PeaKLUA.
BbisiBrieH cpenHuMin pUCK HanmM4nst ayTOMMMYHHOM KOMMOHEHTbI caxapHOro avaberta.



O6cnenoBaHVsA

Ob6cnenyeMoMy MOryT BbITb Ha3HaYeHbl MIMMYHOJIOrMYeckue ob6cneqoBaHus, B YaCTHOCTY aHanmM3 Ha
ayToaHTUTeNa K yTamaTaekapbokcunase (GADA), Npy HEO6XOOMMOCTU — K UHCYIMHY (IAA),
TUpo3unHdpocdaTaze (IA-2 1 1A-2B), noBepXHOCTHbIM aHTUreHaM (ICA), TpaHCcropTepy uuHKa (ZnT8). MNepen,
Ha3Ha4yeHreM obcnenyeMoMy MpenapaToB, CNOCOOHbIX BbiI3BaTb a/NIePrmyeckyto peakLumio, XenaTenbHO
MPOBECTUN TECT Ha JIEKAPCTBEHHYIO HEMEPEHOCKMOCTb. XKenaTeneH Tak)ke MOHUTOPUHI y 06CcrienyemMoro
OpYrvx 3ab6oneBaHUN, MMEIOLWMX aYTOMMMYHHYIO KOMIMOHEHTY, TaKMX Kak PEBMAaTOUAHbINA apTpUT, MCopuas,
acTMma.

PekoMeHaaLmm Nno npodunakTmke

O6crenyeMoMy XenaTerbHO 06paTUTb BHMMaHME Ha CBOM PaLIMOH, He peKoMeHAyeTCs 3/10ynoTpebnsaTh
NPOAYKTaMU1, CMOCO6HbBIMU BbI3BaTb MMMYHHYIO (a/l1eprmyecKyto) peakLmio (Hanpumep, LUTPYCOBbIMK), MO
BO3MOXHOCTW Jlyulle TakMe NPOAYKTbl OrpaHnunTb. O6CrenyeMoMy XenaTerbHO He MoABEPraTbCs
W3/TMLIHEMY CTPECCOBOMY BO3LAENCTBUIIO, @ TaKXE PEKOMEHYIOTCA NPOdUIaKTUKa M CBOEBPEMEHHOE
neYeHmne BUPYCHbIX MHPEKLMM, MOCKObKY 06a 3TnX dpakTopa MOryT 6biTb TPUrTEPaMM 8y TOMMMYHHbIX
3aborneBaHuni. MNpu HEOBXOOAMMOCTWN CMELMaNIMCT MOXET Ha3HaYUTb MMMYHOCYMNPECCOopbI.



‘ [MMKMpoBaHMe

Pe3yanaT reHeTnu4yeckKoro aHasin3a

leH Monumopdusm TeHotn Yactota Pesynbrat SddekT

MpenpacnonoXeHHOCTb K HOpMarbHOM
AGER rs3131300 A/A 71% aKcnpeccun reHa. Prck ycrneHmst mpoLeccos, @ o
CBSA3aHHbIX C TMKMPOBaHNEM, He BbISIB/IEH

MNpeppacnonoXXeHHOCTb K YMEPEHHO
IRS1 rs2943656 A/G 45% MOBbILLEHHOM 3KCMpeccumn reHa. PakTop ®
YMEPEHHOro pyUcka MmKaLmm

MpeppacnonoXeHHOCTb K YMEPEHHOMY
HapyLeHWo PyHKUMM 6enka. PakTop CHKEHUS @O

NOTCH4 rs915894 G/G 13%
pucka YCUIeHWNS MPOLLECCOB, CBSA3aHHbIX C
aKTVMBaLMEN TIVKMPOBaHUEM
MpenpacronoXeHHOCTb K yMEPEHHO
NUDT5 rST1257655 A/G 1% CHWKEHHOW 3Kcrpeccun reHa. dakTop ® O

YMEPEHHOro PUCKa YCUNEHWs MPOLLECCOB,
CBA3aHHbBIX C TIMKMPOBaHMEM

[MMKMpoBaHue - 3TO peakumst HedepMeEHTaTVBHOIO KOBaJIEHTHOIO NPUCOEOMHEHUS] CaxapoB (ITIHOKO3bl,
dpYKTO3bI U Op.) K MOMEKYaM 6e5koB U IMMNMAOB, MPUBOASLLAS K O6pa30BaHMIO KOHEYHbIX MPOOYKTOB
rvikauym (K.

B HOpMaribHbIX YCNOBUSX GEPMEHTHOE MIMKO3UIMPOBAHUE MPOTEKAET B SHOOMIa3MaTUUECKOM PETUKYITyME
(3MP) ¢ nomoLwpto mmkosmnTpaHchepas. B ycnosusax runepriavkeMmimn npu CO2 npeobnagaet
HedepMeHTHbIN MPOLLECC, Ha3blBaeMbIM peakLuyen Mamnspa, KOTOPbI MPaKTUYECKM HaNPsIMYO 3aBUCUT OT
YPOBHS IMIOKO3bl U BPEMEHW €e BO3LENCTBUS Ha 6erkn. MULLEHSAIMM 0118 MPUCOEONHEHUS YITIEBOAHbIX
OCTaTKOB Cy>XaT aMUHOrpymmnbl IM3MHa U aprMHUHA, @ TakXXe aMMHOrpynnbl Ha N-kKOHLUax 6enkos. Ha
rMepBOM 3Tare npotecca opMmpyroTcs ocHoBaHMS LLUndda - paHHME XUMUYECKM HECTabUIbHbIE
MPOAYKTbI, KOTOPble 3aTeEM MpeBpaLLatoTCa B NPOoayKT AMagopu — XMMUYECKM O6paTUMbIA KETaMUH. B
OanbHenweM NpoayKT AMafopw B pesysibTaTe OOMONHUTENbHbBIX NPEBpPaLLEHUIN Npeobpas3yeTcs B
HeobpaTmmble KIT.

BbigensioT 3 ocHoBHbIX T1na KT
1. dnyopecumpytowpme, nonepeyHo-cmnTbie (HanpuMep, NeHTO3UANH, aprNUpUMUAONH);

2. HednyopecumpyloLwme, NornepevyHo-ClUnTbIe (HanpuMep, MMOKCanb/IM3MHOBBIN U
METUMTTIMOKCAb/IM3UHOBbIV AMMEPbI);

3. HednyopecuMpytowme, He NornepeyHo-CLIMTbIe (HanpuMep, KapboKCUMETUITTM3UH, MUPPOSH).

OCHOBHbIMM MONEKYIAPHBbIMU MexaHW3MamMm KIMNTM-mHOyLUMpOBaHHOIO naToreHesa CYMTatoTCS:

— MUKMPOBaHME BHYTPUKIIETOUHbBIX 6E/KOB (C HapyLUEHNEM UX CTPYKTYPbl U GYHKLIMIA);



— 0obpasoBaHMe NMornepeYHbIX CLUMBOK 6ENKOB (Kak 1 B MpenbiayLLeM Crlyyae, C HapyLUEHUEM 1X
CTPYKTYpPbI U GYHKLMN);
— B3aumogericteme ¢ peuentopamm KM (RAGE) 1 apyrvmm cneumemnyeckmm peLenTopamm KNieTouHON

MOBEPXHOCTU (ranekTnH-3, CD36, paroumTapHbIA peLenTop Makpodaros) U akTMBaLIMS CUMHasbHbIX
nyTemn (B nepsyto ovepenp nytm NF-kB),

3akJiroueHme

[eHeTUYeCcK1In aHaM3 BbIIBUI Y OOCIEAYEMOro YMEPEHHbIE PUCKM, CBA3AHHbIE C BO3MOXHOCTbIO YCUIEHUS
MPOLLECCOB MMKMPOBaHWS MNPU MOBbILLEHNW YPOBHS Caxapa B KPOBU U Nepefayv CUrHasoB peLenTopoB
KMl Heo6xo0aMMoCTb B aHTUMIMKALMOHHbBIX MpoLenypax MUHMMarbHa.

ObcnegoBaHUS

HeobxoamMocTb B crieupanbHbIX aHanm3ax M guarHOCTUYeCKUX npoLenypax MUMHMUManbHa, OgHako
obcrnenyeMoMy He crnenyeT npeHebperatb MMU. Bo3MoXHa NpoduiakTrnyeckas npoBepka ypOBHS
rMMKMPOBaHHOro remornobmHa (HbA1C), ocobeHHO Npu Hammumm pucka passutis CO2. MNpur
HeobX0OMMOCTU BO3MOXHO AOMONHUTEbHOE Ha3HAYeHWe aHaMM3a MapKepPOB OKUC/IMTENbHOMO CTpecca
(ManoHoBoro gmanbgeruga, 8-OH-ge3okcuryaHo3mHa, BOCCTaHOBIEHHOMO MyTaTUOHa, KoaH3mMMa Q10) B
KpoBW. Mpu HanM4umm xanob 1 NokKasaHUM BO3MOXHO Ha3Ha4YeHWe OOMOSIHUTENbHbBIX 06CeaoBaHMM No
HeobXxoOMMOCTU.

PekoMeHaaLmm no npodunakTrke

HeobxogmmocTb B crieupanbHOM NpodunakTUKe NaToNOrni, CBA3aHHbIX C aKTUBaLMEN TINKALMOHHbBIX U
BbI3blBaeMbIX MMKaLMEN NPOoLECcCOB, MUHMMarbHa. B oTCyTCTBME APYrnX HEGNaronpusaTHbIX GakTopoB
OOCTaTOYHO BECTU 3[0PO0BbIN 06pa3 XU3HU 1 cobntofaTbh CTaHOAPTHbLIN pEKOMEHAOBaHHbIM 6arnaHC B
nUTaHWUK. BoaMoxxeH NpodunakTMUYecKmnii NpmeM aHTMOKCUOAHTOB, OCOBEHHO ecnn obcrenyembii
MPOXMBAET B 3KOSIOrMYECKM HEGAronpUATHOM PErMOHE WM UCMbITbIBAET BAMSHME NPOdEeCCUOHasIbHbIX
BpeOHOCTEN.



@ BocnanutenbHble npoLecchl

Pe3yanaT reHeTn4vyeCckKoro aHasjin3a
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MpenpacnonoXeHHOCTb K HOpMarbHOM
CTPYKTYPe 1 GYHKLMOHMPOBaHUIO peLienTopa.
daKTop CpeaHero pu1cka ycuneHus
BOCMasnMTE IbHbIX MPOLIECCOB

MNpenpacnonoXeHHOCTb K CHMPKEHHOM
aKcnpeccnm reHa. akTop CHMXKEHHOIO prcka ® O
BOCIMa/IUTEbHbIX MPOLLECCOB

MNpenpacnonoXeHHOCTb K YMEPEeHHOMY

HapyLeHuno yHKUMM 6enka. dakTop @
YMEPEHHOIO CHKEHWS pUCKa BOCTaNIMTE bHbIX
npoLieccos

IMNpenpacnonoXeHHOCTb K YMepeHHO

CHUWXXEHHOW 3Kcrpeccum reHa. dakTop ® O
YMEPEHHOrO pyCKa YCUEHWST BOCTanUTEsTbHbIX
npoLieccos

MpeapacronoXeHHOCTb K CHUXEHHOM
aKcnpeccum reHa. MakTop CHUXKXEHUS pUcKa ® o
BOCMa/IUTESIbHbIX MPOLECCOB.

BocnaneHue npeacraBnsgeT CO60M KOMMIEKC peakLMin, HanpaBieHHbIX Ha JIoKaM3aLmio, YHUUTOXEHUE U

yOaneHve npoBoLMpyloLwero ¢dakTopa, a Takxke Ha YMeHblUEeHWe NOCeACTBMIA ero NaToreHHbIX 3pPeKkToB

Ha TKaHW 1 OpraHbl N BOCCTaHOB/IEHWE NOBPEeXAEeHHbIX TKaHen. OHO ABNSIETCS MaTOreHeTUYEeCKMM 3BEHOM

MHOIrMX 3a60oneBaHMIM, B TOM YMC/Ie CaxapHOro gmabeTa, U MOXET MpOosiBNSTbCS OOLLEN BOCMaNMTENbHOMN

peakLMi (CUCTEMHDBIA BOCMaIUTENbHbIM OTBET) M MECTHOWM peakLIMen Ha NOoBPeXAeHNe (XapaKTepHble

M3MEeHEHUS MUKPOLIMPKYSIALMN 1N ME3EHXMMbI), @ TakXKe 6biTb OCTPbIM JIMGO XPOHUYECKMM.

Ons CaxapHoro omnabeta XapaKTepHO Cy6KﬂVIHVNeCKOG XpoHMn4yeckoe BocCraneHumne.

dakTOopaMn, CNOCOBHbIMX 3aMyCTUTb BOCManMTebHble nMpoLuecchl npy CL2, MOryT 6biTb:

— OXWPEHUE;

— HecbanaHCcMpoBaHHOE NTaHMe (Harpumep, NOTpebEHNE USTIULWHENO KONMYECTBA XMPOB);

— 60ne3HM NonoCcTK pTa (MEPUOLAOHTUT);

— HapyLleHne HOpMarbHOM MUKPOGMIOPbI KULWLEYHUKA;

— 3arpsasHeHne Bo3ayxa;

— nednumT BUTaMMHa D;



— reHeTn4yeckme mn arnnmreHeTmyeckme d)aKTOpr.

OCHOBHbIM MICTOYHMKOM BOCMANUTENbHbIX LUTOKMHOB (PHO, nHTepnenkmHos 1, 6, 10, nenTuHa, pe3ncTtmHa
M OpYyrux) rnpmv 3TOM SIBASIETCH XMPOBas TKaHb, @ UMEHHO BUCLepasibHbI 6enbin xup. Kpome Toro,
M3ObITOYHAs XMPOBas TKaHb XapaKTeEPU3YETCH 3HAUNTENbHOMN UHPUIBTPaLMen Makpodaramm 1 pyruMm
MMMYHHbIMU KJIETKaMM, YTO TakXXe BHOCUT CBOW BKJ1aJ, B Pa3BUTME CUCTEMHOIO XPOHMYECKOrO BOCMANIEHMS.
3Ta MHOUNBTPALMS BbI3bIBAETCHA MMMNOKCUEN, TMOEbIO aaMMOLMTOB U, KaK CNeacTBUe, YCUNEHNEM
MPOAYKLMMN XEMOKMHOB U aAMMOKMHOB. B BOCnanMTeNbHbIe MPOLLECChI B XXMPOBOW TKaHM BOB/IEYEHDI
MeXaHM3Mbl KaK MPUOBPETEHHOIO, Tak U BPOXAEHHOIrO MMMYHUTETA.

3akJiroueHmne

[eHeTNYeCKNM aHaM3 BbISIBU Y 06CeayeMoro CpeHoo CTEMEHb PUCKa YCUIEHUST BOCMANMTENbHbIX
npoueccoB. BO3MOXHO pa3BUTHE BOCMAIMTENbHbIX NPOLLECCOB U OCIOXHEHUX npu CO2.

ObcnegoBaHUS

Ons npodunakTkm 1 CBOEBPEMEHHOO BbISIBNIEHWS BOCMA/IMTENbHbIX NMPOLIECCOB 06CnenyemMomy
BO3MOXHO HasHa4yeHme obLWMX aHaIM30B KPOBU M MOYM, NpoBeAeHne BUOXMMNYECKOrO aHam3a KpoBK
(aMmHoTpaHcdepasbl ANTT 1 ACT, MoYeBUHA, KpeaTUHWH, C-peakTUBHbIN 6eoK), aHanmM3a YpoOBHEN
MHTepenknHoB IL-6, IL1B, ®HO-anbda, No nokasaHUsAM OMONHUTENBHO — NMNUAOrpamMbl. Mpu Hanmumm
M36bITOYHOIrO BeCa BaXXHOCTb MPOPUIAKTUUYECKNX UCCNEOAOBAHUM BO3PACTAET MU MX YaCTOTa MOXET ObITb
yBemYeHa.

PekoMeHgaumm no npodunakTrke

B cBSI3M C HanMumMeM pucka pasBUTUS U YCUIIEHUS BOCTIaNIMTENbHbBIX MPOLIECCOB 06CenyemMomy
XeraTerbHO NpUaePXmMBaTbCS NPOOUNIAKTUYECKMX MeP O/ NMPeaoTBPaLLEHNS Pa3BUTUS BOCMANIEHUS.
>KenatenbHO 06paTUTb MOBbLIWEHHOE BHMMaHME Ha MPOPUIAKTUKY OXUPEHUS NIMOO Mepbl MO CHUXKEHUIO
Beca Nnpu Hanmymm N36bITOYHOM Macchl Tena. Takxke XenaTenbHa nogaepXka aHTMOKCUMOAHTHOW 3aluUThbl:
mn3beraTb KOHTaKTa C 3arpsaA3HUTENSMA, YBENMUNTL NOTPEOIEHNE aHTUOKCMAAHTOB (BUTaMuH C,
dnaBoHoMbl, N30dIaBOHOWAbI, CeneH, KoaH3MM Q10), MoBbIWEHa BaXXHOCTb OFPaHMYEHNs UM OTKasa OT
KypeHus (B TOM YMCIe MacCUBHOMO) U ankorons. XXenaTenbHO UCMOoIb30BaHME BUONOrMYEeCKM aKTUBHbIX
006aBOK: oMera-3, KypKyM1Ha, pecBepaTposia, 3KCTPaKTa BUHOMPaAHbIX KOCTOUEK, apaxmaoHOBOM
KWCOTbI, KBEPLIETVHA, BUTaMMHA D, anbda-nmnoeBon KUCioTbl. CTOUT 06paTuUTb BHMMaHWE Ha
CBOeBpeMeHHOoe fieueHmne MHOEKLMOHHbIX 3ab0oieBaHUI. B criyyae pa3Butus y obcrenyemMoro
XPOHMYeckoro BocnaneHus npu CL2 BO3MOXHO Ha3HayeHue crneuyanmcTtoM CarmumnaToB, MHFIMGUTOPOB
®HO, aHTaroHucTtoB UJ1-1, 6nokaTopoB peuenTtopoB UJ1-1 6eTa.



OTBEeT Ha papMaLEeBTUNYECKME
rnpenapaTbl

Mpu neyeHun nboro 3abonesaHMs, B TOM YMCIe caxapHoro aMabeTa, BaXHO MpaBuiibHO
nono6parb npenapar 1 AO3MPOBKY.

OCHOBHbIMM MpenapaTaMm, UCMosIb3yeMbIMU 1S JIeUEeHUS CaxapHOro avabeTa 2-ro Tmna,
ABNAIOTCA: BUryaHuapl (B YaCTHOCTW, METPOPMIUH), NpenapaTbl CysibGOHUIMOYEBKHDI,
MHMMOUTOpPbI aMnenTuamnnenToasbl-4 (MOMNMN4), MHrMbuTopbl anbda-rnoKo3mMaasbl
(akapb03a), TMazoNMANHONOHDI (MIMTA30HbI), MIMHUObI (METIUTUHUEbI), MHTMOUTOPbLI HATPUIA-
MMIOKO3HOIO KOTPaHCnopTepa 2-ro TUra, arOHUCTbl PELIENTOPOB MIOKaroHONog06HOro
nentuoa 1 (@pl Tr).

MonmMopdr3Mbl HEKOTOPbIX FTEHOB MOMYT CHWXKaTb UM MOBbILWATb 3PHEKTUBHOCTb TEX U
MHbIX JIEKAPCTB, U X HaNMUne MOXeT NoTpeboBaTb KOPPEKLIMM OO3MPOBKM UM MOKUCKa
ansTepHaTUBHOM Tepanun. Kpome Toro, pyckm BO3MOXKHbIX HEXenaTelbHbIX MO60YHbIX
3pdeKkToB (MHTOKCKKALUMM, 6OIEBOM CUHOPOM WM Op.) TakkKe 3aBUCAT OT
reHeTukn.PapMakoreHeTIKa, MpU3BaHHasi MOMOYb BpavaM B NMpaBWIbHOM MNoabope Tepaniu, B
HaCTosILLee BPeEMS Pa3BMBAETCS CTPEMUTENbHBIMU TEMMAaMU. 3HaAHME U YYET MreHETUYECKMX
0COBEeHHOCTEN OpraHM3Ma CTas v CYLLECTBEHHbIMK COCTaB/IS HOWMMM YCTELLHOM
MeOuKaMeHTO3HOM Tepanun.

28 HeobxogMMa KOHCYbTauus crnewmanmcTa Kopg naumeHta AA345



‘ MeTdpopMumH

Pe3yanaT reHeTn4vyeckKoro aHajin3a

leH MonumopdusmM TeHotn YYactota PesynbraT b dekT

MpenpacronoXeHHOCTb K CHYDKEHWMIO
TCF7L2 rs12255372 T/T 10% akcnpeccum reHa. PakTop pucka, HO ® @
3P PEeKTUBHOCTb METPOPMMHA MOBbILLEHA

MpepacrnonoXeHHOCTb K CHUKEHHOMN
SLC2A2 rs8192675 c/C 9% aKCrpeccun reHa. DakTop CHKEHUS PUCKa, ® o
yNyyleH OTBET Ha METPOPMUH

MeTpopMmMH - NpenapaTt NepPBOM JIMHUM MPU NIEYEHNN CaxapHOro gmabeTta 2-ro Turna, caxapoCHUXaroLLee
CpefCcTBO, OTHOCSLLEECs K Kiaccy 6uryaH1aoB.

STOT NpenapaT MOoBbILIAET YyBCTBUTENBHOCTb PELIENTOPOB NMEpUPEPUUECKNX TKAHEN K MHCYTMHY U
aKTUBU3UPYET NPOHMKHOBEHME [TIIOKO3bl B KNETKU. He BMSAs Ha KONMYECTBO MHCYSIMHA B KPOBM, OH
CHWXXAET COOTHOLLEHUS CBA3aHHOMO MOPMOHa K CBOGOLHOMY U MOBbILAET COOTHOLEHME UHCYIIMHA K
MPOUHCYMHY. KpoMe TOoro, OH AENCTBYET Ha MMUKOre€HCUHTAa3Y, CTUMYIMPYS CUHTES ITIMKOreHa,
YBEIMUYMBAET TPAHCMNOPTHYO EMKOCTb MEMOPAHHbBIX NEPEHOCUMKOB TIOKO3bI, @ TaKXe YaCTUYHO 6JI0KMpYeT
BCaCbIBaHWE [TIIOKO3bl B KMLIEYHMKE.

MoMMMO caxapOCHMXaKLWEro AencTBUsl, METGOPMUH CMOCOBCTBYET CHVXKEHUIO YPOBHS TPUMULIEPUOOB,
JIMHM, JTMOHTMM, a TakXe NoAaBiseT MHTMOUTOP akTMBaToOpa MNIa3MMHOMEHa, 3a CUYET Yero CrocobCTBYET
YAyULEHNIO PUOPUHONIMTUYECKMX CBOMCTB KPOBW.

MeTPOPMMH MOXKET MCMOJIb3OBATLCH B MPOrpaMMax CHMXEHUSA BECA, MOCKOSbKY B KOMIIEKCE C OUETOM
OKa3bIBaeT YMEPEHHO MOJIOXUTENbHOE BIMSIHME Ha CHUXEHME Macchl Tena. Kpome Toro, OXXMpeHme 4acto
aCCOLMMPOBAHO C HapYLUEHMAMU YITIeBOAHOro o6MeHa. [JaHHOM KaTeropumu rnaumeHToB Ha doHe Tepanim
MeTPOPMMHOM PEKOMEHOBaHbI MMMOKANIOPUMHOE NMUTaAHKE 1 perynsapHas Gusmyeckasl akTMBHOCTb.

MeTq)OpMVIH MPakKTU4YeCKn He CBA3bIBAETCH C 6enkamm njasmbl KPOBWU N BbIBOOAUTCHA NMOYKaMn B
HensMeHeHHOM Buae. Mpu HapyweHnax d)YHKLI,VIVI MnoYeK BO3MOXXHO HaKorsieHMe npernapata B C/TTOHHbIX
XXenesax, neyvyeHm M noYkax.

CumTaeTcs, UTO METPOPMUH MMEET OTHOCUTENIbHO Masio MOGOUHbIX 3ddekToB. OOHaKO B PEOKUX CITyyasix
rnpwv ero NpyUMeHeHMn MoryT HabnaaTbCs:

— TOWHOTA, PBOTA, ANAPES, METEOPU3M, OUCKOMDOPT B XMBOTE (B OCHOBHOM B Hayase ieveHuns);
— JlaKTaT-aumao3 (OYeHb Penko);
— HapyLlleHWe BcacblBaHWsi BUTaMMHa B12 (oueHb penko);

— HapyuweHue rnokasaTenev d)yHKLI,VIVI neyvyeHu, renatmT - B eAMHUYHbIX Cly4asdX, NncYe3atoT nocrne
npekpaweHmna nevyeHus.



MeThopMMH MPOTMBOMOKa3aH Mpw BbIPaXXEHHbIX HapYLIEHUSX QYHKLMM NeYeHU, MOYeK, OCTPbIX Un
XPOHWNYECKMX 3a60EBAHUSX C BbIpaXXEHHOM CHUMMTOMAaTUKOM, KOTOPble MOIyT MPUBECTU K MMMOKCUM (B TOM
umcne K CepageuHon MM OpiXaTelbHOM HegOCTAaTOUHOCTH, MHGAPKTY MMoKapaa). CyLeCcTBYIOT U apyrue
MPOTUBOMOKa3aHWs, Takue Kak 06e3BOXMBaHME, aNlKOrosibHasi MHTOKCUKALIMS UM XPOHUYECKMM
ankoronmaMm. Kpome Toro, He cregyeT npuHMMaTb METGOPMUH NOCse BHYTPUBEHHOIO BBEAEHUS
KOHTPaCTUPYIOLWMX NOACOAEPXKALLUMX BEWECTB (HanpuMep, Npu NpOBeaeHUN aHrMorpaduyeckoro
obcnenoBaHKS, KOMMbIOTEPHOM ToMorpadum). HasHauaTb MeTPopMUH NaumeHTaMm cTaplue 60 nerT,
OCOBEHHO 3aHMMAIOLLMXCS TSHXKENOM paboTomn, CrefyeT C OCTOPOXHOCTbIO (BBUAY MOBbILEHHORO pUCKa
pPa3BUTUS MOJIOYHOKUCIIONO aLma03a), TakK)Ke HACTOPOXEHHOCTb CreayeT MPOSIBAATb MPWY HaIMYMU OCTPbIX
N XPOHNYECKMX MHDEKLIMI, TPaBM.

3akJiroyeHme

[eHeTMYecKknin aHan3 BbIsIBUI Y OOCNIeAyeMOro NpeapacrosioXXeHHOCTb K BbICOKOM YyBCTBUTENbHOCTU K
MeTPOpPMUHY. Bbicokas apdekTUBHOCTb NpenapaTa. Koppekumsa LO3MPOBKKM He TpebyeTcs.

PekoMeHOaLMmM Mo npoduiakTuke

MockornbKy y o6cnenyeMoro BbisiB/IEHa BbICOKasi YyBCTBUTEIbHOCTb K METOOPMUHY, eEMY AOCTaTOUYHO
Ha3Ha4YeHWs CTaHOAPTHbIX JO3MPOBOK, MCXOOS U3 CUMIMTOMATUKM U TEKYLLUMX Pe3YIbTaTOB KIIMHUYECKUX
nccnenoBaHuin. CyTouHast 403MpOoBKa MOXET cocTaBnsAaTb 500-1000 Mr, MCxoas U3 KITMHUYECKOW KapTUHbI.
[o31pOBKY ornpenensieT ToMbKO crneumanvcT! BaxHo cobnioaaTtb BCe pekoMeHaaUmMu, JaHHbIe B pasfgene
«CaxapHbl gMabeT 2-ro Tmna.



) TMpenapaTbl cynb@OHNTMOYEBUHDI

Pe3yanaT reHeTn4vyeckKoro aHasin3a

leH Monumopduam TeHotn Yactota PesynbraT SddekT

MpenpacnonoXeHHOCTb K CUHTE3Y M3MEHEHHOW
KCNJM rs5219 G/A 50% dopmbl Benka.2dpdekTrBHOCTL NCM ymMepeHHO @
MoBbILIEHa.

MNpenpacnonoXXeHHOCTb K CHUKEHUIO
TCF7L2 rs12255372 /T 10% aKcrpeccum reHa. dpdpekTvaHocTb NMCM © 06
CHWM>XEHa.

CynbPOHUIMOYEBMHA - OPraHNYeckoe XMMUYECKoe BELLECTBO, MoJlyvaeMoe, Kak NpaBuio, U3 cynbdammaa.
MpounaBoaHble cynbPoHUIMOUEBNHDI (MCM) ABNSIIOTCS BaXHbIMM NMpenapaTaMui 419 JIeYeHNs CaxapHOoro
ovabeta 2ro tmna (CO2).

Ha cerogHSAWHWM OeHb CYLWECTBYIOT 3 MOKONEHUS MpenapaToB 3TOro kiacca. MNMpenapaT Tro nokoneHus
xnoprniponammg, B Poccum yxe nNpakTUUeckmn He ncnonbayeTcs. MNpenapaT 3ro NokoseHus ¢
MeXOyHapOOHbIM Ha3BaHMEM TIMMENUPUI, Noka ABASETCA eAMHCTBEHHbIM NpeacTaBUTeNeM CBOe Fpynnbl.
BOoMbUMHCTBO Xe YacTo Ucnonbayembix NMCM (rmmbeHknamm, rmmkiasng, 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 KJIETOK,
MNCM CcTUMYNMPYIOT BblOeNEHNE UMM MHCYIMHA MYyTEM 3K30LMTO3a. TakM 06pa3oM, JOCTUMAETCS CHDKEHME
YPOBHS IMOKO3bl B KPOBU. Tak>Ke 3TV NpenapaTbl CNOCOOHbI MOBbIWaTh YyBCTBUTENbHOCTb BeTa-KNeToK
rnooyKenyoo4YHOM Xenesbl K MMoKO303aBUCKUMOMY UHCYIMHOTPOMHOMY NOMMMEnTUay, YTo obecrneymBaeT
aKTUBaLMIO [TIIOKO303aBUCUMOWM CEKPELIN UHCYIIMHA.

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

BaxHO oTMeTUTb, UTo addekTnBHOE fencTBme NCM peanmayeTcs B MakKCUMalibHOW CTEMEHM TOMbKO Mpu
HOpMarbHOM GYHKLIMOHMPOBaHUM 6eTa-KNETOK MOOXKeENyAOYHOW Xenesbl, B YaCTHOCTU, MyTU BUOCKHTE3a U
cekpeunn MHCYIMHA. DTUM OOBACHAETCH TOT PaKT, YTO MONMMOPGU3Mbl FEHOB, HapyLUEeHe BUOCUHTES U
CeKpeumIo UHCYMHA, MOryT CHMXaTb 3ddPekTMBHOCTL MNCM.

Cpenm nobouHbix adpdexkToB NMCM oTMevYatoT criegytowpme:



1. TMnornukemMns;

2. CynbdaMnMaopesncCTeHTHOCTb;

w

. Annepryyeckme 1 TOKCUYeCKUe peakumm (Cbirb, LWYM B YLIaX, FOMOBHble 60511, USMEHEHWEe NapaMeTpoB
KPOBW, XONeCTaTUYeCKun renatuT, HapyleHue GYHKLIMIA NoYek);

. AHeMus (annacTnyeckas, reMomTuyeckas);
. ToWwHoOTa 1 pBOTa, 3anopbl;

. MoBblWweHWMe Macchl Tena;

. OncbakTepnos;

. TMnoHaTpmemus;

© 0 N O o0 bN

. Bo3MOoXHbI TepaToreHHble adpdpekTbl.
CyLLecTBeHHO TO, UTo OT 5 00 20% naumeHToB, cTpagatowmx CL2, obHapyXMBaeTcs BTOpUYHas
pPe3nCTEHTHOCTb K NMCM M13-3a CHUXXEHUS OCTAaTOYHOM CEKPELIMU MHCYIMHA.

Cnepyet NMOMHUTb, YTo NCM ycunmBaloT AENCTBUE U HEMEPEHOCUMOCTD asIKOrOSIst U MOTOMY HE COYETaEMbI
C HUM. TakXXe NpreM 3TUX NpenapaToB He PEKOMEH0BAH B rnepumon, 6epeMeHHOCTH.

3aknoueHue

[eHeTMYEeCKNIA aHaM3 BbisBU Y 06CnenyeMoro NpenpacrnonoXeHHOCTb K CHUXEHHOM YyBCTBUTENbHOCTU K
npenapaTtaM Cy/ibGOHUIMOYEBUHbI. DHDEKTUBHOCTb MPenapaToB CHUXeHa. YKenaTeslbHa KOppeKLms
LO3VPOBKM.

PekoMeHaaLmm no npodunakTrke

MockornbKy y o6cnenyeMoro BbisiBfieHa NpenpacnofioXXEHHOCTb K CHUXEHHOM YyBCTBUTENbHOCTU K
npenapaTtam CyfibPOHUTMOYEBUHbI, MOXET ObITb LIeNecoobpasHoO HaszHavyeHMe MeTGOPMMHA B KayecTBe
ansTepHaTVBbl C COOTBETCTBYHOLLEN KOPPEKLIMEN LO3UPOBKM MPY HEOH6XOAMMOCTU (CM. COOTBETCTBYHOLLMIA
pasgen otyeTa). B cnyyae HasHayeHWs npernapaToB CyfibPOHUIMOUEBUHDI XeaTeSlbHa KOppeKLms
OO3VPOBKU B CTOPOHY YBEIMYEHUS, MCXOOS U3 CUMIMTOMATUKU U TEKYLLMX PE3YSIBTAaTOB KIIMHUYECKMX
nccnenoBaHun. OCOBeHHO BaXHO cOboAaTh BCe pekOMeHOaLumn, AaHHble B pa3aene «CaxapHbiv anabet
2-ro Tunas.



@ TnasonmomMHONOHDI

Pe3yanaT reHeTn4vyeckKoro aHasjin3a

leH Monumopdusm TeHotun Yactota PesynbraT SddekT

HopMarnbHasa cTpykTypa 6enka. OTHOCUTENBHO

PPARG rs1801282 c/C 77%
HU3KasA 3P PEKTUBHOCTb TIUTA30HOB

TnasonmamHauoHbl (T3, MrUTa3oHbl) OTHOCATCS K MpenapaTaM, YCTPaHSLWMM UHCYTMHOPE3UCTEHTHOCTb
(MP). OcHOBHble NpPencTaBUTENM 3TOM FPYMMbl — POCUITIMTA30H U MNOITIMTa30H. [MMTa30HbI BO3AENCTBYIOT
Ha peLenTopbl, aKTUBMPYEMbIE MEPOKCUCOMHbIM NponndepaTtopom (PPARY). AKTVBaLMSA peLIEnTOpOB
PPARY NOBbILLIAET 3KCMPECCUIO FEHOB, BIIMSIIOWMX Ha METABONM3M ITIFOKO3bl U JINMUOOB.

Mockonbky VP - Befyllas npuunHa BO3HUKHOBEHUS CL02, MTa3oHbl NpeacTaBnstoT cobor Hanboree
MepCrneKTUBHYIO rPynry npenapaToB, MPUMEHSIEMbIX OJ1s1 leYeHus amabeTta 2-ro tuna. OgHako rMMTasoHbl
MMEIOT OYEHb HE3HAUUTENbHbIM Nepuon, KIIMHUYECKUX HabmtogeHu (¢ 1998 r.). [laHHble 0 6e30MacHOCTH
DJINTENbHOro NMpUMEHeHUs OTCYTCTBYIOT.

T3 NposBAsOT akKTUBHOCTb TOSIbKO B MPUCYTCTBUM UHCY/IMHA, MPWY 3TOM COBMECTHas Teparnus rM1MTa3oHOB
M MHCY/IMHA JO/MKHa NMPOBOAUTLCSH C OCTOPOXHOCTBIO M3-3a PUCKa BO3HUKHOBEHWS OTekoB. T3, moryT
MPUMEHATbCS B codeTaHum ¢ NCM mnm MeThopMUHOM.

MpOTHBONOKa3aHMs: rMMNepuYyBCTBUTENIBHOCTb, CaxapHbIi AnabeT 1-ro Tmna, ouabeTnyeckmin KeToaumaos,
TaKenas cepaeyHas HegoCTaTOYHOCTb, 6epeMeHHOCTb, NakTauus. NpPUMEHATb C OCTOPOXHOCTBIO MNP
OTEYHOM CUHOPOME, aHEMUM, MEUYEHOUHOM HEOOCTAaTOUHOCTU, CepaeYHON HeOOCTaTOUYHOCTU.

3aknyueHue

[eHeTMYECKNIA aHaM3 BbissBU Y 06CenyeMoro NpeapacronioXXeHHOCTb K OTHOCUTENbHO HU3KOM
YYBCTBUTESIBHOCTU K MperapaTaM Ha OCHOBE MUTA30HOB. YMepeHHas adpdekTUBHOCTb NpenapaTos.

PekoMeHgaumm no npodunakTrke

Y obcrenyemMoro BbisiBNeHa rnpeapacrnosioXXeHHOCTb K OTHOCUTENIbHO HU3KOM 3PPeKTUBHOCTU NpenapaToB
Ha OCHOBE MIMTA30HOB, MO3TOMY B CBSI3U C BbICOKOM CTOMMOCTbIO JIEKAPCTBEHHbIX CPEACTB HA OCHOBE
rMATA30HOB LIeN1IecoobpasHO HasHauYeHre gpyrmux npenapaTos, NMpUMeHsieMblX os edeHmsa CO2. B cnyyae
Ha3Ha4YeHKWs npenapaToB AaHHOIMo Kflacca PEKOMEHOYETCS YBENMUEHME X 0O3bl B AManasoHe OT CpenHen
00 MaKCUMasbHOM PEKOMEHAYEMON, UCXOOS M3 CUMMTOMATUKM W TEKYLUMX PESYIBTAaTOB KIIMHUYECKMNX
nccnenoBaHWN. BbisIBNEHHbIM MrEHOTUM CMOCOBCTBYET CHMXKEHUIO pUcKa pa3Butus CO2.



@ [NMHWMODbI

Pe3yanaT reHeTn4vyeCckKoro aHajin3a

leH MNonumopduam  MeHotn Yactota PesynbraT AdPekT

HapylieHHast cTpyKTypa 6erka. ® @

SLC30A8 rsi3266634 T/T 9%
OPpPeKTUBHOCTb MUHUAOB MOBbILLEHA

HapylweHHasa cTpykTypa 6enka.
KCNJT1 rs5219 G/A 50% b DEKTUBHOCTD MNHNOOB YMEPEHHO ©)
MoBbILLEHA

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

MexaH13M 0encTBus MMHUOO0B CXOX C npenapatamm cyrnbGoHUIMoueBMHbI (MCM). IMnHMabl 6110KMpyoT
ATD-3aBUCUMbIE KaJIMEBbIE KaHarbl B 6eTa-KneTkax noaXenygoYHOM Xenesbl U OTKPbIBAOT KarbLMeBble
KaHarbl, MHAYLMPYS TeM CaMbiM BbIBPOC MHCYMHA, OOHAKO OENCTBYIOT 6bicTpee NMCM mn nmetoT
HEeMpPOLOMKUTENbHbIN 3ddekT. Bnarogaps 3ToMy KOHLUEHTpaLUUs UHCYIMHA MEXAY NpUemMamMm NULLM He
noBbIWwaeTcs. A1 AOCTUXEHUS Haunydlero addekTa pekoMeHOyeTcs yrnoTpebnsaTb npenapaTtbl M6o
He3agoaro 0o 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 KIIETKU MOMAXENyLOUYHOM Xenesbl GyHKLMOHAIbHO aKTUBHbI M CMOCOBHbI MpOoayLIMPOBaTh
MHCYMH. B cnyyae, ecnv npomnsBogHble Cy/ibdOHUIMOUYEBUHDI HEIMGDEKTUBHBI, IMUHMUObI TAKXE MOTYT He
OKasaTb CYLLECTBEHHOIO BIMSHUSA. He pekoMeHayeTcst Ucrosib30oBaTh 06a Krlacca rnpenapaToB COBMECTHO,
HO BO3MOXHa KOMBUHMPOBaHHAsA Tepanus MMHUAAMA U 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 ouchyHKUMSA rneyeHu;

6. Cnenyet OCTOPOXHO MPUMEHSATb MPU MOYEUHOMN UM MEYEHOYHOM HEQOCTAaTOUHOCTY,
HaOMNOYEeYHMKOBOWM HEQOCTAaTOUYHOCTH, B MOXMIOM BO3pacTe U B Crlydae 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

[eHeTUYECKNIA aHaM3 BbisBUIT Y 06CnefyeMoro NpenpacnonoXeHHOCTb K MOBbILLEHHOM YyBCTBUTENIbBHOCTU
K npenapaTaM Ha OCHOBe MMHUO0B. DbbEKTUBHOCTD NpernapaToB MOBbILLEHA.

PekoMeHaaumm no npodunakTrke

O6crenyeMoMy BO3MOXHO Ha3HavyeHMe CTaHOapTHbIX JO3MPOBOK C MOCTEAYoLEe KoppekLmen, Mcxonsa 13
CUMMTOMaTUKM N TEKYLLMX PE3YSBTAaTOB KIMHUYECKMX UCCenoBaHu. MNpy HEO6XOAMMOCTM OOMYyCTHMA
HebosblUas KOPPEKLIMA AO3UPOBKM B CTOPOHY YBENMYeHusl. BaxHO cobmoaaTb BCe pekoMeHaaLmu,
OaHHble B pasgene «CaxapHblli AnMabeT 2-ro Tmna.



36 HeobxogmMa KOHCYMbTauus crnewmanmcTa

CpepoBble ¢pakTopbl

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

Hamnbonee cylwecTBEHHbIMM M3 HUX MOXHO CUMTaTb: HeCHanaHCMPOBaHHbIV MO KanopusiMm,
6enkaM, xupaM 1 yrmesogam (KBEXY) paumoH NMTaHus, HEOMTUMaTTbHbIM PEXMM MUTaHUS,
HEeOO0CTaTOK GU3NYECKOM aKTUBHOCTU, N3ObITOUHbIN BEC, AePULMT BUTAMUHOB 1 MUHEPAOB,
BbICOKMIA YPOBEHb CTPECCa, BpeaHble NpuBbIYKM 1 apyrie dakTopsbl.

MccnepooBaHWs reH-cpeoBbiX B3aMMOAENCTBMIA MOMOIatoT MOHSITh, Kak FEHOTMIN CBSI3aH CO
CTEeneHbIO B/IMSIHUSA Ha YenioBeka TOro MM MHOrO GakTopa OKpYyXarowwen cpefpl. 9TW 3HaHUS
BaXXHbl /151 MOHMMaHKS «CrlabblX MECT» PU3MOSIOrMM U METABOIM3Ma YesioBeKa U
MaKCMMaribHO 3P PEKTUBHOM NPOPUNIAKTMUKN BO3MOXHbIX 3a60/1€BaHMIA, B YaCTHOCTU
caxapHoro guabteta 2-ro Tuna.

Kopg naumeHta AA345



‘ MNoTpebneHne NMLEBbIX BOJTOKOH

Pe3yanaT reHeTn4vyeCckKoro aHajin3a

leH Monumopduam TeHoTMn Yactota PesynbraT SddekT

MNoBblWweHHas akcnpeccus reHa. MakTop @ @

FTO rs11642015 T/T 22%
yBenM4eHust 3PpPeKTUBHOCTU MULLEBbLIX BOSTOKOH

MpenpacrnonoXeHHOCTb K CHYDKEHWMIO
TCF7L2 rs12255372 T/T 10% aKcrnpeccum reHa. PakTop CHUXEHMUS © 06
3P PEKTUBHOCTY NOTPEONIEHUST BOTTIOKOH

MueBble BOMOKHA (KeT4aTka) — YITIEBOAHbIA KOMMOHEHT MULLM, KOTOPbIM HE NepeBaprBaeTCs B
OopraHu13Me YenoBeka, HO NepepabaTbiBAaETCS MOME3HbIMA MUKPOOPraHU3MaMy KULLIEYHKKA. MNuieBble
BOJIOKHa — 3TO YCTOMUYMBbIE BbICOKOMOSIEKYSISIPHbBIE MOMMCcCaxapuabl, TakMe Kak KfieTyaTka, MeKTUHbI, @ TakXe
W HeyrneBoAHble BelecTBa (JIMFHUH).

MuLeBble BOIOKHA AENST Ha pacTBOPUMbIE M HEPACTBOPMMbIE. PacTBOpMMbIE BONTOKHA, Kak CrienqyeT 13
Ha3BaHMs, XOPOLLO PaCcTBOPMMbI B BOAE M 06pasyloT B KMLLEUHMKE refleobpasHyo Maccy, koTopas aanee
nepepabaTblBaeTCA KULIEYHbIMA MUKPOOPraHM3MaMn. HepacTBOpMMbIe BONIOKHa He pacTBOPSIIOTCS B BoOe U
MPOXOAAT Yepes KULWEYHUK B HEM3MEHHOM BUAE, MOCKO/bKY HE CMOCOBHbI YCBaMBaTbCA OPraHM3MOM; OHU
He AB/SETCA MCTOUHMKOM Kaslopuii U He MOBbILLAOT YPOBEHb Caxapa B KPOBM.

MuLweBble BOMOKHA CYMTAIOTCS BaKHbIM KOMMOHEHTOM 30POBOro NUTaHWUs. OHM CNOCOBCTBYHOT
YIYULWEHUIO NEPUCTANBTUKM KMLWIEYHMKAE, NOAOEePXKAHMUIO ero HOPMasibHOW MUKPOGIIOPDI, @ TakXKe YaCTUYHO
3a[epXMBaloT Ha cebe XedHble KUCOTbl M OTYaCTU JMMNnApl, YTO 3aMedsIAeT BCacbiBaHME XMPOB U
xonecTepuHa. TakxXe OHM CMOCOB6CTBYIOT CTabUM3aLMm YPOBHS MIOKO3bl B KPOBW. [1oaTOMy
ynoTpebreHne 0OCTaTOYHOIrO KOJIMYECTBA KIETYATKU SABNSETCS BaXKHbIM MYHKTOM MPoduiakTUKm
caxapHoro gmabera.

MICTOUHMKaMM NULLEBbBIX BOSIOKOH B PaLIMOHE YerioBeka SBMSIOTCS NPeXae BCEro oBoLWM 1 GpyKTbl,
6060Bble, OpeXM, KPYrbl, 3€/eHb, X/1e6 U3 LLEeNTbBHO3EPHOBOM MyKU / MyKK rpyboro rnomorna.

3aknyueHue

[eHeTUYECKNIA aHaM3 BbisIBUIT Y 06CneyeMoro yMEPEHHO MOBbILLEHHYIO MOTPEBGHOCTb B MULLEBBIX
BOJIOKHaXx. YKenaTenbHO yBeNMUEeHWe NX OONN B paLMOHe.



O6cnenoBaHMsA

>KenaTtenbHbl 06CcnenoBaHUs, HaNpPaBeHHbIE Ha CKPUHMHI MHCYTMHOPE3UCTEHTHOCTU: aHanmM3 YPOBHS
MMOKO3bl U MMMKO3UIIMPOBAHHOMO MreMoryiobmMHa B KpoBW, pacyeT nHoekca HOMA-IR. Mpu HeobxoammocTu
OOMOSTHUTENbHO BO3MOXEH aHaM3 JIMMMOHOMO CrekTpa KpoBU (B MepBYIO ouepeb O6LWMM XONecTeEPUH,
xonectepuH JIMBIM, JIMHIT) n oueHka cepaeyHo-cocyamcToro pmcka no wkane SCORE. MNpu nossrneHunn
MoJoO3pPUTENbHbBIX XeygOUHO-KMLWEYHbIX CUMMTOMOB PEKOMEHOYIOTCS KOHCY/IbTaLMs raCTpO3HTeposiora m
OOMONHUTENbHbIE O6CIeqOBaHMS.

PekoMeHaaumm no npodunakTrke

Ob6cnenyeMoMy XenaTeslbHO YBEMUYNTb KONMUYECTBO NOTPEDIAEMbIX MULLEBBIX BOSTOKOH A0 30-35 T B
CYyTKM. Heobxo4mMMoe KONMUYECTBO KeTYaTKM MOXHO MOYYNTb U3 CBEXUX OBOLLEN (MPennoyTUTENbHO) U
Hecnagkmx GpykKTOB, 3/1aKOBbIX (MPY OTCYTCTBUM HEOOXOAMMOCTU CObMoaaTh 6E3MMIOTEHOBYIO OMETY),
6060BbIX, OPEXOB, CeMsIH. PekoMeHayeTcs [OOaB/STb pacTUTENbHYHO MULLY, OBOLM K KaXXO0My MpuemMy
MWK 1 Jaxe K nepekycam. XopoLwmM NCTOUYHNKOM MULLEBbLIX BOSIOKOH SIBMIAOTCS U3AENNS, COAepXallme
oTpy6u, HanpuMep OmneTndeckue xnebLbl. M1 xenaTenbHO 3aMeHsITb CTOJIOBbIN X1eb, 6aTOH Uin
ynoTpebnsTb BMECTO OObIMHOIO 6eoro xneba oTpybHOM. BO3MOXeH [OMOMHUTENbHbIN MPUEM KIIETYATKN B
Buae BALL no cornacoBaHuto ¢ BpavoM. PekoMeHayeTcsl MUTb AOCTaTOUYHOE KOMIMYECTBO YNCTOM MUTHEBOM
BOLbl — 3TO CMOCOBGCTBYET HAabYXaHMIO MULLEBbLIX BOJIOKOH.



s [oTpebneHmne NoMHEHAChILWEHHbIX
XXUPHbIX KNCIOT

Pe3yanaT reHeTnu4vyeCckKoro aHasin3a

leH MNonumopdusm TleHotn YYactota Pesynbrar SddekT

MpenpacnonoXeHHOCTb K HapyLIEHWIO
YHKUMOHMPOBaHUSA 6enka. PakTop CHMKEHUS o0
apPpekTrBHOCTU NpodunakTkm CO2 npu

notpebneHum NMHXK

GCKR rs1260326 T/T 16%

MonmHeHacblWweHHbIe XMpHble kncnoTbl (MHXKK), B nepByto ouvepenb omera-3, BAMSIOT Ha 3/1aCTUYHOCTb
K/IETOUHbIX MeMBpaH, NPOoLEeCChl pereHepaLmm 1 YCBOEHUS OPraHM3MOM KasbLmMs, a TakKe Ha NUTaHue
K/eToK 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 /1 YerioBeKa U JO/MKHbI MOCTyNaTh € nNuwen. B opraHname omera-3 anbda-
JIMHOMNEHOBAs KMCIOTa MpeBpPaLLaeTCs B 3MKO3areHTaeHoBYO, KOTOpasi B CBOKO ovepenb - B
[OKO3areKkCcaeHoOBYIO; OMera-6 MHoNeBast KUC/I0Ta KOHBEPTUPYETCH CHavasa B apaxmaoHOBYIO, KOTOpas
3aTeM - B Joko3aneHTaeHoBY. M3 MHXXK cuHTesmpytoTcs npocTarmnaHayHbl U NTeMKOTPUEHbI —
rOPMOHOMOAO6HbIE BELLECTBA, KOHTPONMPYOLLME BOCManeHume.

Mpuem omMera-3 MHXK cHuxaeT yposeHb JTTHI B KpoBW, UTO YMEHbLUAET BEPOSTHOCTb pa3BUTUS
aTepoCKiepo3a, MHPapKTa MMOKapAa, NWLEMUYECKOro MHCY bTa U 6bonesHn Anburermepa. Kpome Toro, oHm
Mosne3Hbl A1 KOPPEKLMN METABOIMUYECKMX HapYLLEHWM NPpU caxapHOM anabeTe. Omera-6 MHXK He MeHee
BaXKHbl /19 obecrneyeHmns HopMasilbHOM paboTbl MO3ra 1 cepaLua, Ux yrnotpebneHme B yMepeHHOM
KOMMYeCTBE TakXe MOMe3HO AN NPOPUIaKTUKKM YKa3aHHbIX Bbille 3aboneBaHnin. OgHako U3 oMera-6
CUHTE3NPYIOTCS CUSTbHENLLIME BOCMaNMTESNbHblE NpOCTaryiaHaVHbI, B TO BPEMS Kak M3 oMmera-3 -
MpPOTVBOBOCMAMTENbHbIE. [TO3TOMY OUEHb BaXKHbIM MOKa3aTeseM SABMIIETCH COOTHOLLEHME Mexay oMera-6
M oMera-3 (MHOekc oMera-6/omera-3). OnTMManbHO 3HaveHne nHaoekca 5-10/1. M36biTok omera-6 rno
CpPaBHEHUIO C OMera-3 MOXET YCUIMTb BOCMNaMTENbHbIE MPOLLECChI, a8 TakKXe CHU3UTb NPOPUIaKTUUECKYIO
M TepaneBTn4ecKyto adpdeKTUBHOCTb oMera-3. KpoMe Toro, omera-6 MoryT Croco6CcTBoBaTb Habopy Beca
3a CYET XMPOBOM TKaHM.

3akJiroyeHmne

[eHeTUYeCKUIn aHaM3 BbISIBU Y OOCNIEAYEMOro CYLLEeCTBEHHbIE GaKTOPbI, 3HAUUTENBHO CHUXaloWMe
addekTMBHOCTL MHXXK o518 NpodUIakTKKM U KOPPEKLIMN METABOMUYECKMX HapYLLEHMIN, CBA3aHHbIX ¢ CO2.
B npodunakTuueckunx Lensax pekoMeHayetcs notpebnsats NMHXK B konmuyectse MakCcUMaibHOM
peKOMeHyeMOW HOPMbI (He MpeBbILAst JOMYCTUMYIO).



O6cnenoBaHMsA

O6cnenyeMoMy MOryT 6biTb BaXKHbl aHaIM3 IMNUOHOIO CNeKTpa KPOBU (B MEPBYHO ouepenb obLwmin
XonecTtepuH, xonectepuH JIMNBI, JTTHI, a Takxxe Tpurnmuepuabl) 1 oLeHKa CepaeyHO-COCyaUCTOro prcka
no wkane SCORE. JononHUTeNbHO MOryT 6biTb pEKOMEHAOBaHbI aHrMorpadus, gonnnaeporpadus,
onpepeneHne nHoekca oMera-6/oMera-3. Takxke pekoMeHOYyIoTCsl 06CneqoBaHMs, yKasaHHble B pasnene
«CaxapHbli OMabeT 2-ro Tmna».

PekoMeHgaumm no npodunakTrke

ObcrnenyemMoMy BaXXHO YBENMUYMTD B PaLMOHE KOMMUECTBO NPOAYKTOB, 6oraThix oMera-3. PekoMeHO0oBaHHOE
K NOTpebeHUo KoM4yecTBo oMera-3 - 2,5-3,5 I B CyTKM, OfHAKO UTOrOBYIO OO3MPOBKY OnpenenseT
CMEeLManNCT UCXOOS U3 TEKYLUMX KITMHUYECKMX MokasaTenen. Heob6xoanmbii MUHUMYM XXMPOB
pEeKOMeHYETCS BOCMOHATb 3a CYET MOPCKOM pbibbl (CeMra, capauHbl, Gopersb, TOCOCh), KPpacHOM UKPbI,
CeMsIH JIbHa, CEMSIH YMa, MPELIKMX OPEXOB, TbIKBEHHbIX CEMEYEK, [OOaBIEHUS B caslaTbl IbHSHOMO M APYrnX
Macen, 6oraTtbix MHXXK. Takxxe MoOXeT 6blTb peKOMEeHAOBaH A0MNO/HUTENbHbIM NPUEM BUONOrMYECKM
aKTMBHbIX J,06aBOK, coaepxalmx oMera-3 MNMHXK. Takxe BaxXHO y4ecTb pekoMeHaaLUmM1 pasnena
«MHCYIMHOPE3UCTEHTHOCTbY.



o

Pe3yanaT reHeTn4yeCckKoro aHajin3a

leH Monumopduam eHotn Yactota PesynbraTt SddekT

BbipaxxeHHasi MpeapacrnonoXeHHOCTb K

M3MEHEHHOM CTpyKType 6enka. PakTop ® @
CHVDKEHHOM MOTPEeBbHOCTU B LUMHKE AN1S

npodunakTukm CO2

SLC30A8 rs13266634 /T 9%

LIMHK siBNsieTCs BeCbMa BaXkKHbIM /19 OpraHM3Ma YerioBeKa MUKPO3/IEMEHTOM, MOCKOSIbKY OH BXOOUT B
COCTaB W ABMISETCH KODAKTOPOM MHOIMX GEPMEHTOB U TPAHCKPUMLMOHHbBIX PaKTOPOB — 6EsKOB,
OTBEYaloLMX 3a SKCMPECCUIO MEHOB.

JT10T MUKPO3/1EMEeHT BaXXeH a4 HOpMaJ'IbHOﬁ pa6OTbI NMpPpaKTn4eCcKn BCcex opraHoB n TKaHel YerioBeka, B
TOM Ymcne gnsa nogaep>xaHma yrneBogHoro obmeHa. OH BMSIET Ha cekpeunto NMHCYMHa N NpoTeKaHne
BOCMaMTENIbHbIX MPOLIEeCCOB, YY4aCTBYET B TPAHCMNOPTE MHCYJIMHAa U CBA3bIBaHUM €ro C peLenTopoM U
MOXET B/IMATb Ha YyBCTBUTEJIbHOCTb K AaHHOMY TOPMOHY U pa3BnTUe MHCYJIMHOPE3NCTEHTHOCTU. Takxe
UMHK Yy4aCTBYET B MeTabonmM3ame NMNUOOoB M1 ABISETCS KOMMOHEHTOM aHTUOKCMOAHTHOM CUCTEMDI.

CuMnTOMbI AedurumTa UMHKa HecnelMdUYHbI: HapYLIEHUS HACTPOEHUS (PasapaXmnTebHOCTb, Aenpeccust),
CHa, anneTnTa, 3peHus, YXyaweHne COCTOAHMUS HOM TEN, KOXM M BOSOC (BMIOTb A0 aroneLmm), BO3MOXHO
pasBUTUE a/Neprmyecknx peakumii, UMMyHooedpuLmMTa, Takxke MoryT HabmodaTbcsa apyrme CUMNTOMb, B
TOM YUCIIE CHUXKEHME YPOBHS MHCY/IMHA B KPOBU. CIIMLLKOM BbICOKME [03bl LiHKa MOT'YT Bbi3biBaTb
WMHTOKCUKALMIO (C COOTBETCTBYIOLWMMM CUMMTOMaMK), a TakxKe HapyLllaTb BCacbiBaHMe Meau. Kak
HeOOCTaToOK, TaK U M3BbITOK LiMHKa B OpraH1M3Me MOryT NpUBOAUTb K aHEMUU.

CTOUT yumTbIBaTb, YTO HEKOTOPbIE MULLEBbBIE KOMMOHEHTbI (B YaCTHOCTU, XXMBOTHbIE 6e/1KM1) MOryT yydlaTb
BCacblBaHWeE LMHKa, a ApYrue, TakmMe Kak Xeneso, PUTUHOBAsA KMCIoTa, CMOCOBCTBYIOT CHUXEHUIO ero
ycBoeHUs. Kpome Toro, AeduunT LIMHKa MOXET 6biTb CBA3aH C aKTUBHBIM MCMOMb30BaHUEM MOYErOHHbIX
CPEncCTB M CIILLKOM 60/bWON OOMEN YITIEBOLAOB B paLMOHe. TakXe CTOUT MOMHUTb, YTO YPOBEHb LIMHKA B
KPOBM MOXET CHUXATbCS MPU OCTPbIX BOCMANEHUAX U MHDEKLMAX, 3HAYMTENBHBIX GU3NUYECKUX HArpy3Kax,
cTpecce.

3akJiroueHme

[eHeTUYeCKMIN aHaIn3 BbISIBU Y OBCNefyeMOro npeapacriofioXXeHHOCTb K BbICOKOM 3PPEKTUBHOCTU LIMHKA
ona npodunaktnkm CO2. NMoTpebHOCTb B LIMHKE OTHOCUTENIbHO HEBbICOKAs B NMpenenax HopMbl,
HeobXx0aMMOCTM B LOMONTHUTENbHOM NMPOPUIIaKTUUECKOM NpUeMe LIMHKa Npu OTCYTCTBUM ero aeduumta B
paLMoHe He BbisIB/IEHO.



O6cnenoBaHVSA

Mpw c6anaHCUPOBaHHOM MUTAHUN HaMpPaB/IEHHOrO MOHUTOPUHIA YPOBHS LiMHKa O6CrenyeMoMy He
TpebyeTcsa. OnHako B criyyae HecbanaHCUPOBAHHOIO MUTAHUS UM BEFrETapMaHCKOW AMETHI, a Takxke npu
NOSIBNIEHNN CUMMTOMOB MUHepanogeduLmTa obcrnenyeMoMy MOXHO PEKOMEHA0BaTb KOHTPOSb YPOBHS
LIMHKa B KpOBU. TakXe B 3TOM CllyYae BO3MOXHa NMpPOBEPKa YPOBHS B KPOBU OPYIryX BaXKHbIX
MUKPO3/IEMEHTOB (kKenesa, MapraHLa, Megm). He cTonT npeHebperats opyrMMuy MpoduiakTUYecKmMMm
ob6crnenoBaHMsaMU, peKoMeHaoBaHHbIMM B pasgene «CaxapHbii AuabeT 2-ro Tvna» AaHHOro oTyeTa.

PekoMeHaaLmm no npodunakTrke

B uensax npodunakTukim caxapHoro guabeta obcnenyeMoMy 4OCTaTOUHO NOTPEOATb CTaHOAAPTHOE
pekoMeHayeMoe KONMmMYecTBO umnHkKa (8-10, oo 12 Mr B cyTKM). CyTOUHYIO HOPMY LIMHKA MOXHO MOSyuYnTb,
BKJ/IIOYast B paLMOH MOpPenpoayKTbl (YCTPULIbI, MUOMK, MSICO Kpaba), HEXXUPHYO rOBAOVHY, CBUHUHY, due
VMHOEVKN UK KypuLbl, opexu (GyHAYK, MMHAASb, Kelwblo), 6060Bble. He pekoMeHOyeTCcs CyLeCcTBEHHO
MpeBbIWaTb CYTOUHYIO HOpMy (6ornee 25 Mr B CyTKM), TaK KaK CYLLECTBYET BEPOSTHOCTb MHTOKCUKALMN.
Mpu oedprumTe LMHKOCOOEPXKALLMX NPOAYKTOB B paLMOHE BO3MOXEH €ro AOMOSIHUTENbHbBIM NMPUEM B
O031POBKE, ONMpPENENSIEMON CMELManMCTOM, A1 BOCMONIHEHUS] CYyTOUYHOW MOTPEOHOCTH, XEeNaTenbHO nog,
KOHTPOJIEM YPOBHS LIMHKa B KpOBU. Ecnn obcrienyembii MpyaepXMBaAETCA BEFrETapUaAHCKOrO MUTaHMS, eMy
pekoMeHayeTcs npodunakTuka gedpuumTa LMHKa, ero AoMONHUTENbHbBIA MPUEM.



‘ Pusmnyeckasa akTMBHOCTb

Pe3yanaT reHeTn4vyeckKoro aHasin3a

leH Monumopdusm TeHoTun Yactota PesynbraT SddekT

MoBbllEeHHast aKCrpeccust reHa. PakTop puUcKa.
FTO rs11642015 T/T 22% DaKTOp BbICOKOM MOTPEBHOCTU B PU3NHYECKOMN © 0
aKTUBHOCTM

MNpenpacnonoXeHHOCTb K HOPMarbHOM
CTPYKTYpPe U GYHKLMOHUPOBaHWIO peLienTopa.

PPARG rs1801282 c/C 77% ®dakTop yMepeHHoM apbEKTUBHOCTU © 0O
dUBMYECKMX HArpy30K 4718 MPOGUIaKTUKA
WHCYNTNHOPE3NCTEHTHOCTU

MNpenpacnonoXeHHOCTb K YMEPEHHOMY
HapyLeHuo GyHKUMK Berka. YMepeHHo
GLUT2 rs5400 c/T 23% noBbilleHHast 3G PEKTUBHOCTb GU3NUYECKMX @
Harpy3oK O/19 NpoduUIakTUKM HapyLLEHWA
YIMEeBOOHOrO 1 UMMAHOrO ObMeHa

PerynsapHas ¢u1smyeckas akTUBHOCTb SBSETCA BaXHbIM GaKTOPOM, MoAOEPXX1BaIOLWMM 340P0OBbe
yerioBeka. B pesynbtaTe rmnogyHaM1m MOXET MOSIBUTLCSA M36bITOYHbIN BEC, KOTOPbINW, B CBOKD OYepenb,
aBnseTca GpakTOPOM pUCKa pa3BUTUSA CaxapHOro AMabeTa U CepaeYHO-COCYAMCTbIX 3a60NeBaHUM, a Takxe
3aCTOVHbIX SIBJIEHUI, OTEKOB. [paBu/ibHO Nogo6paHHble GU3NYECKME HAarpy3KM aKTUBMUPYIOT UMMYHHYHO
CUCTEMY, MOAAEPXMBAIOT TOHYC MbiLLL, CMOCOBCTBYIOT HOPMarIM3aLUMKM BECA, CHUXEHMIO YPOBHS
WMHCYIMHOPE3UCTEHTHOCTU 1 HOPMaIM3aLUMKM YPOBHS TIMKEMUI.

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

Cnepyert, 04HaKo, YYMTbIBaTb, YTO NepeHanpsiXXeHne Takxke NarybHO CKasbiBaeTCs Ha OpraH13Me.
OKCMOATUBHDIN CTPECC MPU U3BbITOUHBIX PUINUYECKMX HArpy3Kax NMPUBOOMUT K MOBPEXOEHUIO KIETOK,
WCTOLEHUIO PECYPCOB M U3HOCY OpraHn3Ma.



3aknoyueHue

B pesynbrate reHeTn4eckoro aHammsa y ob6cnenyemMoro BbisiB/ieHa BbiCOKast MOTPEOHOCTb B GpU3NUECKOM
aKTUBHOCTMU.

O6cnenoBaHVsA

BaxxeH perynspHbii KOHTPOJIb Beca obcnenyemoro. Npu MHTEHCUBHbBIX GU3NYECKUX Harpy3Kax
pekoMeHAOyeTCs KOHTPO/IMPOBaTb MyJ/IbC U apTepuaribHoOe gaBneHue. PekoMeHayeTcs nepuognyeckoe
rnpoBefeHne obCrenoBaHMM, ykasaHHbIX B pasgerne «CaxapHbli ouabeT 2-ro Tmna» AaHHOro OTyeTa
(OCOBEHHO MHCYNMHA U ITIIOKO3bl B CITyYae MMNOUHCYIMHEMUN), @ TaKXXe MEPUOONYECKUNIA aHanM3
MNUAaorpamMmbl (YpOBEHb TPUMMLIEPUOOB, OOLLEro XonecTepmHa, xonectepwmHa JIMBIM v JITTHM).

PekoMeHgaumm no npodunakTrke

LOns CHYXeHUs 1 nogaepXaHus onTUMarbHOro Beca obcrenyemMoro Gmusmnveckme Harpyskum 4OmKHbI 6biTb
perynsipHbIMU, B 06LLEN CITOXHOCTV 6 YacoB B Hefemnto 1 6oree. MOXHO TpeHMpoBaTbCs 2 pa3a B AeHb
(yTpoM 1 BeyepoMm) no 1yacy, Moo 3 pasa B Hegento no 1,5-2 yaca (Mpu xopoLuer NepeHoCMMoCcTH), TMbo
(Npu BbiCOKOM yTOMIAIEMOCTU) 4 pa3a B Hepernto no 1,5 yaca (He MeHee); rMaBHOe — pPerynsipHoe n
rMocTeneHHoe yBenMyeH1e Npoao/HKUTENbHOCTU MU KOMYeCTBa TPEHUPOBOK. [TOMMMO 3TOro,
obcrienyeMoMy BaxkeH aKTUBHbIM 06pas Xn3Hu, 6osblie aBUraTbCs B ObiTy. BaXkHO MOMHUTL, YTO 415
CHUKEHUS BECa KONTMUYECTBO PACXOAYEMbIX Karopui JO/MKHO 6biTb 6Osblle KONMYeCTBa NOTPELISEMbIX.
Mpn HaNMuUUKM MTMNOUHCYIMHEMUN TPEHUPOBKM AO/HKHbI MPOBOANTHCSH C OCTOPOXHOCTLIO M MOA KOHTPOJIEM
YPOBHS [TIHOKO3bl KPOBU.



AGER

ARAP1

FTO

AHanmsnpyemble reHbol

Kopumpyert peuenTtop KT 3TOT MyNbTUAMIraHAHbIA peLenTop, MOMYUMO KOHEYHbIX
MPOOYKTOB MNKO3UIMPOBaHWS B3aMMOLENCTBYET C APYIrMMA MOJIEKYIaMU, BOBIEYEHHbIMA
B rOMEOCTas, pasBmUTU1E, BOCMNaMTENbHbIE MPOLLECChl M BO3HUKHOBEHME psifa 3aboneBaHui.
AGE/RAGE-cUrHanmMHr UrpaeT BaxHYIO posib B perynisumm akcrnpeccum paktopa Hekposa
onyxonu anbda (TNFa), okcnaaTMBHOM CTpecce, aHAoTeNManbHoM guchyHkumm npy CO2 n
B NMaToreHese ero ocrioxHeHnr. Takxe AGER sBnsieTcst peuientopomM ana ammnonga 6erta,
UrpaeT porib B €ro NnepeHoce yepes KNETOUHY0 MeMbpaHy 13 BHEK/IETOUYHOro
MPOCTPaHCTBa BHYTPb KOPTUKasbHbIX HEMPOHOB. MOXET CBA3bIBaTb O/IMIOHYKIEOTUAbI.
SkcnpececupyeTcs cneuydruHo B fierkmx. Nonmmopdmnamel reHa AGER MoryT npmBoamTb K
noBbiweHMo ypoBHS KM 1, COOTBETCTBEHHO, K MOBbILLEHUIO PUCKa Pa3BUTUSA NaTONOMMIA
cocynoB 1 CL02, TakxXe CBA3aHbl C PUCKOM pa3BUTUS 60Ne3HU AnbLrenMepa.

Benok accoummpyetcs ¢ KOMMNIEKCOM [onbaXK, N €ro akKTUBHOCTb OMOCPENYET N3MEHEHUS
3TOro KoMmnekca n ¢opMmpoBaHme punonogmi. NonaratoT, YTO OH BOBMEYEH B TPAHCMNOPT
peLenTopHOro 6erka, BOBEYEHHOro B anonTo3. MoaynmpyeT peMoaenpoBaHme
umTockeneTa. AKTUBMPYETCs CBA3bIBaHMEM C pochomnHosnTon-3,4,5-TpudocdaTtom.
BoBneueH B cuUrHanbHyto TpaHCOYKLUMIO. BnmseT Ha GyHKUMOHUpPOBaHMeE 6eTa-KeTok, B
YaCTHOCTU Ha MpoLEeCcChl BUOCKHTE3A U CEKPELIM MHCYIMHA. DKCMPeccHpyeTcs
MpPaKTUYECKM MOBCEMECTHO B HOJbLUEN UM MEHbLUEN CTEMEHU, MaKCUMYM — B CENE3EHKE,
anneHauKce, KOCTHOM MOo3re, nerkmx. 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). 1o koHua
dumamonormueckme dyHKLMM JAHHOrO 6enka He U3ydeHbl. lNonaratoT, UTo aBnseTcs
PEerynsaTopoM XUPOBOM Macchl, afMnoreHesa 1 roMeoctasa aHeprum. NMomMrMMo KOHTPOSs
>XXMPOBOW MaccChbl M aaUrnoreHesa, BIMSET Ha TEPMOreHes 1 KOHTPOsb AnddepeHLMpOBKIM
aoMnoumnTOB B KIIETKM 6€enoro mnm 6yporo xupa. PerynmpyeT akTMBHOCTb
DodaMMHEPrnyeckom LMPKYNSUMM B CpegHeM Mo3re. DKCMpeccMpyeTcsl B PasHOM CTEMeHU
MpaKkTUYECKM MOBCEMECTHO, MaKCUMaribHO - B MO3re. NonMMopdr3ambl reHa CBsi3aHbl C
M3ObITOYHbBIM BECOM, PUCKOM PasBUTUS OXUpeHus u CL2, apTepuanbHOM rmnepTeH3nu,
recTauMOHHOro reHesa m ap.



GCKR

HHEX

HLA-DQB1

AlF1

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-
dpocdaToM nosbiwaeTcs, ¢ GpykTo30-1-pochaToM - HAOOOPOT, CHUXKAETCS, U MTIKOKOKMHA3a
He MHrMbmpyeTcs). TaknM 06pasoM, OH SBMSIETCS BaXKHbIM PErysISTOPOM YITIEBOAHOMO
obMeHa. DKcrnpeccmpyeTcsi B OCHOBHOM B MeYeHU, B HEOObLLOM 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
PSOOM OHKOJOMMYecKnx 3aboneBaHuin. B YacTHOCTW, reH, no-BUavMOMy, NPUHMMaET
yyacTve B natoreHesze MODY-guabeTa, XOTs HEMOCPEACTBEHHO C HMM HE aCCOLIMMPOBaH.

OnuH 13 napanoros 6eta-uenm Monekysn HLA Il knacca. Monekyrbl 3Toro Kiacca -
retepoauMepsl, coctosiume 13 anbda(DRA)- n 6eta(DRB)-Lenen. rpaeT ponb B UMMYHHOW
CUCTEME, @ KOHKPETHO — B aHTUreHnpe3eHTaumm NenTMaoB BHEKIETOUHOIO
npoucxoxgeHusi. Monekysnbl HLA |l knacca akcnpeccupytoTcs B ocHOBHOM B AlK,
HarnpwuMep B B-nuMdoumTax, AeHOPUTHbBIX KeTKax, Makpodarax. OnmcaHbl COTHM annenen
3TOro reHa. [JJaHHbIN reH 3KCrpeccupyeTcsl B OCHOBHOM B NIErKUX, CENe3eHKe,
TEPMWHANbHOM OTAEEe TOHKOrO KMLIeYHMKa. [MonMMopduaMbl CBA3aHbl C TaKUMU
3a60/1eBaHNAMN, Kak MHOXECTBEHHbIN CK/1Iepo3, capkonaos, CKB, peBMaTonaHbIN apTpuT,
acTMa, I3BEHHbIN KONMT, Nncopuas, CL1, 6one3Hb KpoHa, 60/1e3Hb BOCMasieHHOro
KULIEYHMKAE, WN30PPEHUS M MHOTME ApYyrMe ayTOMMMYHHbIE 3ab0eBaHuUs, a Take C
rnpeapacrnonioXXeHHOCTbIO K MHbEKLNAM.

KoampyeT dakTop BocraneHus asnorpadTta 1 - UyBCTBUTENBHBIN K KanbLMIO U
CBS3bIBAOLLMI ero 6eoK, B3aMMOAENCTBYOWMIA C aKTUHOBBIM LIUTOCKENETOM. [onaratoT,
YTO OH MPUHUMAET BaXHOE YYacTUE B aYTOMMMYHHbIX UM BOCTa/IMTENbHbIX MPOLIECCaX.
SKcnpeccupyeTcs OCOBEHHO B aHTUMEHMPE3EHTUPYIOLLMX KJIETKaX, HO B APYrMX OpraHax 1
TKaHSIX ero aKCrnpeccust Takxe obHapyXmBaeTcs. MonmmMMopodrnaMbl reHa CBA3aHbl C
pEeBMaTOMAHbIM apPTPUTOM, aCTMOM, MCOPMA3OM, HEBPOJIOTMYECKMMM HapyLieHnsamM, CKB.
MokasaHa cBsA3b NOMMMOPEPU3MOB reHa C caxapHbIM AMAabeToM 1-ro 1 2-ro TUrMoB.
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KogupyeT ATD-cBS3bIBaOWMIM TPAHCMOPTEP NENTUOHbIX aHTUMEHOB 2 - aCCOLIMMPOBaHHbIN
C MeMbpaHoW 6e/oK, BOBMIEYEHHbIV B TPAHCMOPT aHTUIEHOB U3 LiMTOoMa3Mbl B MNP 1
CIY>KaLLMM MONEKYSAPHbIM KapKacoM af1si NpaBW/IbHOMO cknagbiBaHust Monekyn MHC 1-ro
knacca. TakuM o6pa3oMm, OH BOBJIEYEH B NPE3eHTaLMIO aHTUreHa. DKCNPEeCCUPYETCS
rMpaKkTUYeCKM MOBCEMECTHO, MakKCUMarbHO - B arnneHaukce, nimmbaTnyeckmx yasnax,
ceneséHke. NonMmMopdrambl reHa accoummpoBaHbl ¢ CKB, peBMaToMaHbIM apTPUTOM,
aTOMMYECKOM acTMOM, CapkomMao3oM, a Takxe CO1w CO2.

KoompyeT TpaHCKPUMUMOHHbBIN GaKTop, M3BECTHbIN Kak rernaumTapHbii saepHbii dakTop 1
anbda. OH HEOOXOOMM /1 SKCMPECCUM HEKOTOPbIX CNeLUPUUECKNX MrEHOB MNeYeHn 1
OCTPOBKOBbIX K/IETOK MoaXXenyaouHow xenesbl. OomH U3 perynatopoB Wnt-curHanmHra m
roMeocTasa MoKo3bl. IKCMPECCUPYETCH B OCHOBHOM B MOYKaX, ABEHaALATUNEPCTHOMN
KULLKE, TOHKOM KMLIEYHMKE, MEHbLLE — B MeYeHM, TONICTOM KULLEYHUKE, XenyaKe, eLle
MEeHbLLE — B MOMAXENyOOUYHOM Xernese 1 XenmYHOM nysbipe. MomMopdramMbl 3Toro reHa
cBsi3aHbl ¢ MODY-amabeTtoM v opyrmMmM BUOaMM caxapHoro auaberta.

KogompyeT cybcTpaT peLenTopa MHCYMHA 1, KOTOPbIM MOXET ONocpenoBaTh KOHTPOSIb
WHCYJIMHOM MHOIUX npoueccoB. PochopnnmpyeTcst TMPO3UHKMHA30M MHCYTMHOBOIO
peuenTopa, Mocse Yero CrocobeH CBA3bIBATbCS CO MHOMMMU KJIETOYHbIMM 6erkamu,
cogepxalmmm cneumbunyeckmni gomeH SH2. Aktnempyet GochaTManIMHO3IUTON-3-KUHA3Y
- OOVH U3 KIOYEBbIX BEKOB BHYTPUKIIETOUHOIO CUrHarMHra. BaxeH ons nogaep>xaHus
roMeocTasa [TIHOKO3bl. DKCMPECCUPYETCS MOYTN MOBCEMECTHO, MAaKCUMasIbHO — B
LMTOBMOHOM Xenese, 3HOOMETPUM, AMYHMKAX, TaKXKe B MaLeHTe, MpocTaTe, MOYEBOM
ny3blpe, HAAMNOYEeYHMKAX, XXETYHOM My3bIpe, XXUPOBOWM TKaHW. MNommMMopdraMbl 3TOro reHa
aBnstoTCs GakTopoM pucka pas3suTus CL U MHCYIMHOPE3UCTEHTHOCTH.

KopompyeT kanmeBbI KaHamn — MHTerpasibHbI MEMOPaHHbIM 6e/10K, KOTOPbIA
MpennoYTUTENbHO TPAaHCMOPTUPYET Kanni BHYTPb KI1eTKU. KoHTponmpyeTcs G-6enkamu,
YacTo 6bIBaET aCCOLMMPOBaH C PeLLENTOPOM CY/ibGOHMUIIMOYEBMHDBI. MIrpaeT posb B
perynauym cekpeLym MHCYNMHA B OTBET Ha [TIOKO3Y. MakcKManbHO 3KCNpeccmMpyeTcs B
MO3re, LWWMTOBUOHOWM Xenese, cepaue, NpocTaTe, XXMPOBOM TKaHW. NonmmMopdHble 3aMeHbl B
reHe sBNSoTCS MPUYMHOM CEMENMHOWM MMMNEPUHCYTMHEMNYECKON MUMOMTIMKEMNW, @ TaKXe
MOIyT BbI3blBaTb @y TOCOMHO-OOMUHAHTHbINA UHCYTMHHE3aBUCKMbIN C2, BDEMEHHbIN
HeoHaTasbHbIM gmnabeT 3-ro TMna 1 NepMaHeHTHbIM HeOHaTa lbHbIN OMabeT.

KoompyeTr MUKOTOKCUH B - CUMbHO MMIMKO3MIMPOBaHHbIM 6e10K, IvraHg, akTMBaToOpPOB
umTonmTnyeckoro oteeta HK-knetok (kunnepos), CD-8 anbda-6eTa T-kIeTok, raMMa-gesnsra
T-knetok. CTpecc-mHOYLMPYEMbIN, MOXOX Ha MoneKkysbl krnacca MHC, Ho He
accouummpyeTtcs ¢ 6eTa-2-MUKpOrnobyiMHaM1 UM BUOMMO He CBsA3biBaeT nentuabl. CTpecc-
VHOYLIMPYEMBIA ayTOaHTUIEH, pacrno3HaBaeMbl raMMa-aernbsta T-kreTkaMm. MakcrManbHO
aKcrnpeccupyeTcs B iMMbaTUUECKUX y3rax, KOCTHOM MO3re, anneHaukce, ceneseHke, YyTb
MeHbLUe - B JIErKMX, MOYEBOM My3blpe. [MonmMMopdr3Mbl FeHa CBA3aHbl C aCTMOM,
aTOMMYECKMM OEPMATUTOM, MHOXECTBEHHbBIM CK/IEPO30M, 6onesHbio KpoHa, CKB, CL1,
MpenpacronioXXEHHOCTbIO K MHEBMOHUW U Ap.
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KoaupyeT saepHblii GakTop aKTUBUPOBaHHbIX T-KNETOK 5 — TPaHCKPUMLMOHHbBIN GakTop,
KOTOpPbI BOBMEYEH B TPAHCKPUMLMOHHYIO PErysLmio OCMONMPOTEKTUBHBIX U
BOCMa/MTENbHbIX FEHOB, ONOCPeayeT OTBET Ha MOBbILEHE OCMOTUYECKOrO AaBfeHUs
(OCMOTUYECKMIN CTPECC). DKCMPECCUPYETCS MOBCEMECTHO, B MJIALLEHTE N KOXE HECKObKO
6orblue, YeM B OCTasbHbIX TKaHsX. MonMMopdHble 3aMeHbl B reHe cBsidaHbl ¢ CO2
MeTab0oIMUYECKMM CUHAPOMOM, CUHOPOMOM BOCMAIEHHOIO KULIEYHMKA, UMMYHOOEDULIUTOM,
a TakXXe MOryT BfIMATb Ha MUHEPASIbHYIO MIOTHOCTb KOCTU, OCMOJIIPHOCTD KPOBU,
nynbCoBOe AaBrieHue 1 ap.

Kooupyet peuentop Notch4 - TpaHCMeMOpaHHbIA CUrHarbHbIM 6enok. Notch-curHammMHr
SABMISIETCS 3BOIHOLMOHHO KOHCEPBATUBHbBIM MEXKJ/IETOUHbBIM CUFHANbHbIM MYTEM,
pPEeryvpyoLwyM B3aMMOOENCTBUS MEXAY COCEOAHUMA KNeTKaMU. [JaHHbIA peLenTop MOXET
urpatb posb B Pa3BUTUM COCYOOB, MOYEK U MeYEHM, a TaKXKe B naToreHese
MHOYLMPOBaHHbIX MMMKMPOBaHMEM MaTosoruin. MakcrManbHO 3KCNpeccupyeTcs B
XXMPOBOW TKaHW, NTErknx, MeHblle - B MaLeHTe, WWWUTOBUOHOM Xene3e, B HEOObLUMX
KONM4yecTBax — MOYTK NOBCEMECTHO. [OMMMOPPM3MbI FEHa aCCOLIMMPOBaHbI, B YaCTHOCTU, C
BO3PaCcTHOW MaKy/IApHOM OereHepaumen, MHOXECTBEHHbIM CKJIEPO30M U PacCTPOMCTBaAMM
ayTUYECKOro U1 LIM30PPEHMNYECKOrO CNeKTpa, PSAOM ApYrMX 3aboneBaHu.

KoompyeT HyamKc-rmaponasy 5. 3ToT GpepMeHT KaTanmsnpyeT rmgposmsa
MOOMPULIMPOBAHHBIX HYKNeoTUa-ampochaTos, BkoYas ATO-pmnbosy, a Takxke
OKCUIyaHWOMH- N oKcnageHo3mnHdocdaTbl. rpaeT posb B 3aWwmTe OT MMKMPOBaHUS.
TakKe MOXET KaTanmampoBaTb cuHTe3 ATD B npucyTcTBUM AndocdaToB. IKCNpeccupyercs
MpPaKTUYECKM MOBCEMECTHO B GOJbLUEN UM MEHbLUEN CTeMeHU. MIMetoTCs faHHble O CBA3MU
NoMMOPPU3MOB 3TOIO reHa C TPaBMAaTUYECKOM MayKOMOM U PakoOM MOJIOYHOM XXenesbl.

KooupyeT ramMma-peLenTop npormdepaLmm NnepokKCMcoM, KOTOPbI B OCHOBHOM
npoayumMpyeTcsi B XXMPOBOM TKaHW. OCHOBHOM QYHKLMEN 3TOro 6erka SBISeTCS akTMBaLMS
reHOB, CBSI3aHHbIX C aKKyMyIsiLIMeN Xunpa, ondppepeHLpPpOBKON KIIETOK XMUPOBOM TKaHW U
MMobnacToB. MrpaeT BaXkHYtO posib B GOPMUPOBaHMK YyBCTBUTENBHOCTY Pa3/IMYHbIX
TKaHen K MHCYNIMHY 1 noaaep>XKaHM FroMeocTasa IMoKo3bl, TakXXe, MO HEKOTOPbIM JaHHbIM,
B/IMSIET Ha CUIHasbHbBIN MYTb MHCYIMHOMOAOOHOIO dpakTopa pocTa U [roKaroHa.
SKCrpeccupyeTcsi B OCHOBHOM B XXMPOBOWM TKaHW, B MasblX KONMYECTBaX — B MraLeHTe,
MPSIMON KULLKE, MOYEBOM My3bIpe, XenyaKe, B OCTallbHbIX TKaHAX — B MUHMMaIbHOM
KonmyecTse. Hanbornee XopoLwo U3yYeHHbIN MONIMMOPdU3M B 3TOM FeHe 6rlaronpusaTeH m
CBsA3aH C 6051ee BbICOKOW YyBCTBUTENBHOCTBIO K MHCYSIMHY U CHUDKEHMEM PUCKA Pa3BUTUS
ch2.
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KogupyeTt nHosuTon rekcadocdat n andochomHosmnTon-neHtadpocdaTkmMHasy 2, UneH
CEMENCTBA KNCTbIX FTMCTUOMHOBBIX docdaTas. daHHbIN 6enoK y4yacTBYET B CUHTE3e
BbICOKO3HEPIETUYHbIX MHO3UTO NMUPODOCPHaTOB, B CBOKO OYepenb SABNSIOLLMXCS
CUrHanbHbIMU MOJEKYJIAMU, PETYIMPYHIOLWMMIN KIIETOUHbIA FOMEeOCTas U apyrme npoLecchl, B
YaCTHOCTU anonTo3, BE3UKYNSPHbIA TPAaHCMOPT, AMHAMUKY LIMTOCKENETa, 3K30LMTO3,
WHCYIIMHOBbIV CUMHaMMHI U aKTUBaLMIO HEMTPOPUIIOB. DKCMNPECCUPYETCS MPaKTUYECKM
MOBCEMECTHO B 6OMbLUEN MM MeHbLUe cTeneHun. MNomMMopdrambl CBsI3aHbl B OCHOBHOM C
pPacCTPONCTBaMM ayTUUYECKOrO CreKTpa U TYrOoyXOCTblO, OAHAKO TakKXe MOryT BfUSTb Ha
BENMYMHY UHCYSIMHOMEeHHORO MHAEKCA.

Kooupyet 6oraTbii ocTaTkamMu NposiMHa 6enok, cogepxxalwmii gomeH coiled coil n
JIOKaIM30BaHHbIN PSIAOM C reHaMn GakToOpOB HEKPO3a Onyxosnu anbda v 6eTa B npenenax
knactepa MHC 3-ro knacca. CoaepXmnT NOBTOPbI, KONIMYECTBO KOTOPbIX aCCOLUMMPOBAHO C
BO3pacToM MaHudecTaumm CL. PRRC2A MoXeT ObiTb BOB/IEYEH B BOCMANNTENbHbIE
MPOLLECChI MPU pa3pyLIeHUN BeTa-KIETOK MomKenyaouHom xenesbl npu CL. MoxeT urpatb
porsb B cnnancuHre npe-MPHK. SkcnpeccmpyeTcst MpakTUYeCckmn NoBCEMECTHO,
MaKCUMasbHO - B nukax. [MonmmMopduambl reHa CBsi3aHbl C aCTMOMN, HEPBHbIMU
pacCcTpOMCTBaMK, a TakXKe, MO AaHHbIM Hallero aHasmsa, C caxapHbiM auabeTom 1-ro u 2-ro
TUMNOB.

KooupyeT dpakTop HYKIeoTUAHOro obMeHa, akTmempyowmi Ras. Perynmpyetcs
ovrmnuepunoamm. Aktreupyet Erk/MAP-KMHa3HbIV Kackag v perympyeT passutme T- 1 B-
KNIETOK (TakvM 06pa3oM, BOBJIEYEH B MMMYHHbIV OTBET), roMeocTas 1 AnbdepeHLMPOBKY.
MakcuMaribHO aKcnpeccupyeTcs B IMMbaTUUECKUX y3r1ax, MO3re, arnneHamKce.
MonMmMopdn3ambl CBA3aHbl C NPEAPACNONIOXKEHHOCTbIO K CUCTEMHOM KPAaCcHOW BOJMaHKe
(CKB), peBMaTongHoOMy apTpuTy, 60ne3Hmn KpoHa, a Takxe ¢ caxapHbIM AnabeTtom 1-ro n 2-
ro TUMNOB.

KooupyeT TpaHcnopTep [MIOKO3bl, MHTErpasibHbIv MKOMNPOTENH MIa3MaTUUYECKOM
MeMbpaHbl KneTok. OnocpenyeT ABYHanpaBieHHbI TPaHCMOPT MoKo3bl. M13-3a HU3KoM
adPVHHOCTU K ITIHOKO3E CUMTAETCH ee CEHCOPOM. TakxKe TPaHCMopPTUPYET GPYKTO3Y,
crnocobeH ornocpenoBaTb TPAHCMNOPT AermgpoackopbaTa. DKCNpeccMpyeTcs NouTh
cneumdruyHO B NeYeHn, B HE6OSbLUMX KOIMYECTBaxX — B ABEHaOLATUNEPCTHOM KMLLKE,
TOHKOM KMLLIEYHMKE, NMoykax. MonmMopdurambl CBA3aHbl C pUCKOM paseuTms CO2,
CUHOPOMOM DaHKOHU — BUKKENS U CO CHUXXEHUEM YYBCTBUTENbHOCTU K CITaAKOMY BKYCY.

KoompyeT TpaHCMeMOpaHHbIM MepeHOCUMK, OTBEYAIOLWMIM 3@ HAKOMIeHMe LIMHKA BO
BHYTPUKIIETOYHOM MPOCTPaHCTBE. MOXET OblTb OCHOBHbBIM 6EMKOM, MPUBIEKAIOLWMM LIMHK B
MpoLEeCcChl CO3pEBaHUS UMMM XPaHEHWUSI MHCYIMHA B 6eTa-KeTkax Nomkeny4ouHOom
xernesbl. MpUHaaNeXmnT K CEMENCTBY TPAHCMOPTEPOB - ycunmtenen ouddysnm KaTMOHOB.
SKCNpeccupyeTcst UCKIIOYNTENBHO B MOOXKENYAOYHOW Xernese, 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 SUYHMKOB.
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KooupyeT TpaHCKPUMLMOHHbBIM GaKTOp, UFPatoLLMIA KIFOUEBYHO posb B Wnt-CUrHanmHre,
KOTOPbI KOHTPOIMPYET MHOXECTBO MPOLIECCOB PasBUTUS opraHmaMa. B yacTHocTy,
BOBJIEYEH B pa3BUTUE BETa-KIETOK MNOAXKEyOOUYHOW Xeresbl, BUOCUHTES U CEKPELMIO
MHCYJIMHA U B rOMeOoCTa3 [TIHOKO3bl KpOBU. Mooy nMpyeT 3KCrpeccmio N3BECTHOIrO
npoTooHkoreHa MYC. B oTcyTcTBMEe 6eTa-KaTeHWHa — pernpeccop, B NPUCYTCTBUN —
aKkTMBaTOp. HeobxoamM Takxe O/ist moaaep>XKaHus anmnTenmanbHbIX CTBOSIOBbIX KNETOK
TOHKOIO KULLIEYHMKA. DKCMNPECCUPYETCS B Pa3/IMUHOMN CTEMEHU NPaKTUYECKM MOBCEMECTHO,
OCOBEHHO B OpraHax MuLLEBapPEHUS N XXMPOBOM TKaHW. [NoMMoOpPrU3Mbl 3TOro reHa
SABNSAOTCH XOPOLLO NU3YUYEHHbBIM M 3HAUMMbIM GaKTOPOM pUcka pa3suTusa CO2.

Kooupyet 6enok, cogepXxalimii nosTopbl TMna ApMagumnno. CoaepXuT NoBTopbl TMMNa
apMagmnnio. 3aTparmeatroLlpe 3TOT FeH XPOMOCOMHbIE MEPECTPOVKY OBHapyXMBatoTCH B
[OBpOKaYeCTBEHHbI afeHOMax LWMTOBUOHOM Xenesbl. OYyHKLUMM JaHHOro 6enka Maso
n3y4eHbl. MI3BECTHO, UTO OH BMSIET HA FOMEOCTa3 NIMMUOOB, PEryNMPYET KOHLIEHTPaLMIO
MOHOB KasbLMs @ 3HAO0MIa3MaTUYECKOM PETUKYITYME U aKTUBHOCTb ATM-3aBUCUMbIX
TpaHCMeMbpaHHbIX TPAHCMOPTEPOB. DKCMPECCUPYETCH NPaKTUYECKM NMOBCEMECTHO B
opraHmame. NMNonmmMopdrnambl B 3TOM reHe acCcoLMMpoBaHbl Takxe ¢ CO2 M CMHAPOMOM
MNONMKUCTO3a SUYHUKOB.

KooupyeT BonbdpaMnH - 6€oK, y4aCTBYHIOLWMM B PErysLmMM KINETOYHOMO roOMeocTasa
Kanbums, MOOYIMPYS ero cogepxaHuve B aHA0MIa3MaTUYEeCKOM peTukynyme (3M1P).
TpaHcMeMbpaHHbIM 6eoK, JTOKannM30oBaHHbIM B NepByto odeperb B IP. Takxke yyacTByeT B
rnoaaep>XXaHuy roMeocTasa oKO3bl, BIUSS HA BUOCUHTES U CEKPELMIO MHCYIIMHA.
SkcnpeccupyeTcs B 60/bLIOM KOIMYECTBE B MOJIOBHOM MO3Ie, MOAXKENYA0UYHON Xernese,
cepaue, 6eTa-KneTkax MHCY/IMHOMbI, B OCTaslbHOM OpraHu3Me — MoYTY NMOBCEMECTHO.
MonmMopdr3Mbl 3TOro reHa cBsi3aHbl C CMHAPOMOM BonbdpaMma, a TakKe SBAstoTCA OOHUM
M3 CcyLlecTBeHHbIX GaKTOpOB pucka passutma CO2.

KooupyeT uneH ceMencTBa 6eKOB-MHIMMOUTOPOB akKTUBUMPOBAHHOIO STAT-CUrHaNMHra.
TpaHCKPUMNUMOHHBIM KOAKTVUBaTOP, PEry/IMpYeT aKTUBHOCTb MHOIMMX TPaHCKPUMLIMOHHbIX
$akTOpOB, BK/IOYAas aHOPOreHoBbIN peuenTop 1 p53. MoXeT urpatb posib B
CYMOWIMPOBaHMKM. YUaCTBYET B BaCKy/loreHese, perynmpysi B TOM Y1Cre CUrHaavHN
Notch4. NocnegHwWe nccnenoBaHWS yKasbiBalOT Ha €ro posib B BUMOCUHTE3E U cekpeLmnmn
WHCYJIMHA. DKCMPECCUPYETCS MOUTU MOBCEMECTHO, MaKCUMasIbHO — B CeNie3eHKe, SUYHMKaX,
SHOOMETPUU, MO3re. NonMMopdr3Mbl reHa CBsI3aHbl C Pa3BUTUEM OHKOJTOMMYECKMX
3aboneBaHNM, @ TaKXXe MHOXECTBEHHOIO CKIepO3a, MUrPEHM.



[NureTa npotve rmneptoHun (DASH)

BBepeHue K NnMTaHUIO

Ha cerogHsaWHMA OeHb cyllecTByeT 60/bluoe pa3sHoo6pa3sme MEAMKAMEHTO3HbIX CPeaCTB, KOTopble
MO3BOJIAOT KOHTPOIMPOBAaTb YPOBEHb Caxapa KPOBM MU CHUXATb PUCKK OCIIOXHEHMIN auabeTa. OgHako Ha
NMepBOM MeCTe B JIeUeHWM BCerga CTOAT MeEPONpUATUS MO U3MEHEHUIO 06pasa XU3HU U NUTaHUS.

Oweta DASH (Dietary Approaches to Stop Hypertension), koTopasi nepBoHadanbHO paspaboTaHa ons
KOHTPOSIS apTepUanibHOro AaBeHUs, SBNSETCA NOOAXOOAWMM PEXMMOM MUTaHUSA 1 A8 NoOen,
CTpagalolmMx npegabeTom 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 KapaMOoiormyeckas accoLmaLms pekoMeHayeT
nnaH nutaHmsa DASH B kauvecTBe NpodunakTUKM BObLIMHCTBA CEPAEYHO-COCYAMUCTbIX 3a00NeBaHMM.

[Ouneta DASH siBnsieTcs c6anaHCMpoOBaHHOW, CMOCOOCTBYET YNOTPEOEHMIO Pa3HOOOpPa3HbIX MPOAYKTOB
(LenbHO3epHOBBIX, HEXXMPHbIX MOJIOYHbIX MPOAYKTOB, PPYKTOB, OBOLLEN, MTULIbI, PbiObl, 5OO0BbLIX K
opexoB). [laHHOro T1na NUTaHUs CriegyeT NpUOoepPXMBaTbCs OJIMTENbHOE BpeMsl, HO nepBble 3hdeKTbI
3aMeTHbl Yepes3 2 Hefenm OT Havara cobmtoeHss pekoMeHOaLNMN.

OnucaHue pueTbl

B ocHoBe gmeTbl NeXUT 60sbLLOE KOTMYECTBO KleTYaTKM, OboralleHme paumoHa MUHepanaMm, CokpalleHue
HaCbILLEHHbIX XMPOB, MOCTYMAOLWEro C MULLEN XONecTepmHa 1 MOBapeHHOM COMM, YTO CrOCOBCTBYET
CHUXXEHMIO apTePMabHOroO OaBneHMs U NPodUIaKTUKe METAbONMUYECKUX 3ab0NeBaHUIA.

— [oCTaTo4YHOE KONMYECTBO MULLEBBLIX BOSIOKOH O6ECMEUMBAETCS 3a CUET OOUIINSA OBOLLEN U DPYKTOB,
LLeNTlbHO3EePHOBbIX MPOAYKTOB, MPOPOLEHHbIX 3epeH, 6O60BbIX, CEMEYEK 1 OPEXOB.

— WcTouHukamm 6ernka 1 KanbLms SBnstoTCS B OCHOBHOM 6erble BUAabl Msica M MSICO MTuULLbl (He bonee
150-200 r/cyT), HEXMPHbIE MOJIOYHbIE NPOAYKThI (He MeHee 3 MopLMA eXeOHEBHO).

— [Mpn HaMMuMK NaKTasHOM HEOOCTaTOUYHOCTM OOMYCTUMO YNOTPEOIATb 6E3M1aKTO3HOE MOSIOKO U
npuHUMaTb GEPMEHTBI, CMOCOBCTBYIOLLME YCBOEHMIO MOSTOMHOIO caxapa. [JomnycTMMO MCNob30BaTh
HU3KOJIAKTO3Hble MPOAYKTbl — TBOPOT, MOTrypT, KMCIOMOSIOYHbIE HarMMUTKK, a TakKe pacTUTerbHoe
MOJIOKO, OBOralleHHOoe KanbumeM . Takke B Ka4ecTBe MCTOYHMKOB 6erika BbICTynatoT 6060Bble
npoaykKTbl (Pacorsb, YeyeBuLa, FOpox, HYT).

— Obsa3aTenbHO yrnoTpebtieHMe pbibbl, He pexe 2 pa3 B Heferto.

— MakcuMManbHO OrpaHUUYMBalOTCS NPOCTble Caxapa, CNafocTu, U3Oenms n3 padrHUPOBaHHOW MyKM (00
10% OT 06LWEeN CYyTOUHOM KarlopUMHOCTK).

— Heckonbko pas B Hefenmnto 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 Croco6aMn NMPUrOTOBIIEHUS ABNAIOTCS Bapka, TyLeHWe, 3arneKaHne, NpuroToBreHme ¢
MOMOLLBIO FPUNA UK MyNbTUBapPKU. KyniMHapHas o6paboTka Msca NpenycMaTpUBaEeT ero npensaputenbHoe
OTBapMBaHWe, Nocre 3aKnnaHus crimB BysibOHa U Aa/bHENLLYIO €r0 FOTOBKY B HOBOW MopLumm Boabl. [1o
NMPUroTOBMEHNS HEOBXOOMMO CPe3aTb BUOMMbIM XMP C MSICa U YOAIMTb KOXY C MTULLbI.

BonbluMHCTBO oBoOLWEeN 1 GPYKTbI CrenyeT yrnoTpebnsTe TepMUUYEcKn He 06paboTaHHbIMU. Heobxoammo
OTKa3aTbCs OT UCMONb30BaHUS GpUTIOpa U 06XXapUBaHWS MULLMA C 6OMbLIMM 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 KOMMYECTBO ynoTpebrigseMon xmuagkocty - 1,5-2 n B geHb (30 M Ha 1 Kr pacyYeTHOro «mMaeanbHoro»
Beca). OCHOBHYIO YacTb 3TOro obvema (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 XWUPHOCTU: TBOPOT (2%), morypT (0o 4%), MOnoko (fo 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, OBOLLUHbIE/ArOf4Hble COKM (He 6ornee 1 nopuMn 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 UCKJTHOYNTDb 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).

. KoHcepBrpoBaHHble B cupore ¢pyKTbl, BAPEHDE, OKEMbI.

© 0 v O o M 0 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

OBowmn

MonouyHbie
NpoOAyKTbl C
HU3KMNM
cogep>xaHmem
XUPOB

Msaco, nTmua
M pblba

OnTuManbHbI BbIGOP

TEMHbIE KpYrbl (repKyJriec, rpeyHeBas],
aMapaHT, KMHOa, Bypbir pyUc 1 gp.),
LLeNTbHO3EePHOBbIE MaKapOHbI,
LIeNTlbHO3EePHOBOW XN1e6 1N xnebLibl, MIOC/N
6e3 caxapa 1 ero aHasoros

OPOKKOSN U BCe BUAObI KanyCTbl, TbIKBa,
penbka, kabauku, orypLipl, 3eMeHbIA
ropoLUeK, MOPKOBb, 6OMrapCKMii NepeLl,
APTULLOKK, CriapXa, LMKOPWI, CBEK/a,
cenbaepen, pena, WnuHaT, pykona,
neTpyLwka, naTyk, JiyK, YKpOmn, canaTHble
NMCTbS, 3eneHas pacorsb, peamc, 6pokBea,

MMNKPO3€eJieHb, MPOPOCTKN, KBalleHble OBOLLM

v op.

Kedup, HaTypasbHbIA MOrypT, PsKeHKa,
raxTa, MoJioko (Mpu NepeHoCUMOoCTH),
pacTUTeNbHOE MOJIOKO, OboraLleHHoe
KanbuueM;

TBOPOT,

CbIpbl U3 NaCTepun30BaHHOIO MOJIOKa

pblba: aH4Yoyc, kKambana, NuKLua, kedarsb,
MUHTaM, KOPIOLLKA, IOCOCb, MacnsHas pbloa,
canpa, xeK, TpPecka, TUranus, cenbapb,
capauHa, Hepka, KMXy4, CKyMbpus
TUXOOKeaHCKasi, MpecHoBoaHas doperb,
KOHCEPBMPOBaHHbIM TYHEL,, MOPENPOAYKTbI
(kanbMap), rpebeLLokK, MManmn

6enble BUAOpl Msica (KpOnMK), MICO MTULLbI
(rpyZka KypuLpl U UHOENKN)

Mopuus

1 noMTUK xneba
1/2 yawwkm
rOTOBOW KpYrbl

M MakapoH

1 HeborbLuas
KapTodenmHa

30-40 r mocnm

1 yawKa CbipbIX
oBoLWeNn

1/2 yawkm

MNPUroTOBJIEHHbIX

oBoLen

250 M Monoka

1 vawka morypTa
nm kedpupa

50 r cbipa

50 r TBOpOra

100 r

NpUroToBsIEHHOIo

Msica, MTULLbI Un
pbiObl

Kon-Bo nopuum
(npuMepHoe)

6-8 B OeHb

4-5 B peHb

2-3 B OeHb

1-2 B OeHb



MponykTbl OnTuManbHbIM BbI6OP Mopuus NIl Ll
(npumepHoe)
Opexwu, ceMeHa dacornb, ropox, HyT, MaLl, YeveBmLa, 6/rona 1/3 vawku 4-5 B Hepgento
M CcylleHble M3 cou, opexu (rpeLkue, MuHgasnb, GyHayK, opexoB
6060l opexoBasi CMeCb), CeMeUKU (TbIKBEHHbIE,
KYHXYTHbIE) 2 cTonosble
JIOXKU CEMSIH

1/2 yawwkun
MPUrOTOBMIEHHbIX
60608

Xupbl 1 Macna pacTUTeNbHbIE Macsia MepBOro XO04HOMO 1 CT.N. CMETaHbI 2-3 B OeHb
OTXMMa (JIbHAHOE, OSIMBKOBOE, ThIKBEHHOE U WM coyca ¢
Op.), TaX1HW, Mac/MHbl, aBOKaO0 HU3KMM
copep>xaHueMm
Xupa

Tu.n.
pacTUTENbHOrO
Macna

T4.n.
C/IMBOYHOro
Macra

Y2 aBokKago

OpyKTbl U rpyLwm, MaHOAPUHbI, S6710KW, anenbCUHbI, 1 dpykT 4-5 B geHb
aronbl 6aHaHbl, MePCUKM, aBPUKOCHI, HEKTAPUHbI, cpepnHero
KMBU, KIyOHWMKA, KPbPKOBHUK, 3EMIISTHMKA, pasMepa
CMOPOAMHA, MarvHa, 6pYCHUKa, BULLHS U Op.
1/4 Yawkn
CyXodpyKTOB

1/2 vawkn
3aMOPOXEHHbIX
WM Hape3aHHbIX

PpykTOB

KonmyecTBo nopuuii SBnsieTcs NpUMEPHbIM M MOXET MEHSITbCSI B 3aBMCHMOCTU OT MHOMBUAOYASbHbIX
ocobeHHOoCTeEN.



3akJiroyeHme

O6pallaeM Balle BHMMaHME Ha TO, YTO 3TOT OTYET HOCUT MHPOPMALIMOHHDIV XapaKTep.
MHdopMaumst B OTUETE YUUTBIBAET KaK Pe3y/bTaTbl HayYHbIX UCCIeA0BaHMN, TaK M aHKETHbIe
JaHHble obcneayeMoro. Mogo6HbIM Noaxon NoOMoraeT caenaTtb BblIBO4 O FreHETUYECKU
00YyCNoOBEHHbIX OCOBEHHOCTSAX OPraHM3Ma M BO3MOXXHbIX GaKTOpax p1cka, CBA3aHHbIX C
06pasoM XM3HW. NMOMMMO 3TOTrO, paspaboTaHHbIM HaMK MOoaxo NO3BOJISET NPOrHO3MPOBaTb
puck paseuTua CO2 Kak B LESIOM, Tak M MO PasfivyHbIM MEXaHM3MaM, @ TakKe COCTaBNSATb
NepPCOHaNM3MpPOBaHHbIE PekOMeHOauMM oS NpoPUnakTUKKM 3aboneBaHMs. 3Ta MHPopMaLUms
MMeeT NMpeanKTMBHDBIN M peKOMeHOAaTEe NbHbIM XapakKTep, O4HaKO AaHHble OTYeTa He OO/ KHbI
MCMOsIb30BaTbCs CMELManUCTOM UMK OPYrMA JTULIAMK /151 OKOHYaTEIbHOM MOCTaHOBKM
OMarHO30B UM KaKMX-/TMO0 3aK/TIOUYEHUMM O TEKYLLEM COCTOSIHUM 300P0OBbs 06C/IeayeMoro.

Mbl MOOYEPKMBAEM, YTO, HECMOTPSA Ha YUYET PsiAa aHTPOMOMETPUYECKMX MapaMeTPOB U
OTAENbHbIX OCOBEHHOCTEN 06pasa XM3HW, B AaHHOM OTYETE HEBO3MOXHO YYeCTb B/IUSIHME
BCEX BO3MOXHbIX BHELUHNX GaKTOPOB OKPY>XatoLLer cpeabl U yXe NprobpeTeHHble
XpOHWYeckme 3abonesaHus. MoaToMy MHTeprnpeTaumio pesynstaToB [OHK-aHanM3a BaxHO
NPOBOANTb C YYETOM aHaMHE3a 1 TEKYLLErO COCTOSIHUS 300POBbs 06CenyemMoro.
PekoMeHaaumu, NoslydeHHble B OTYETE, MOMyT 6bITb AOMOTHEHbI MW MOSTHOCTBIO M3MEHEHbI C
YYETOM TEKYLUMX KIMHUYECKMX NoKasaTenen 1 xanob obcrnenyemMoro.

>Kenaem BaM 300poBbsi, 6/1arononyymst M OAron XmsHm 6e3 6onesHen!

56 HeobxogmMa KOHCYMbTauus crnewmanmcTa Kopg naumeHta AA345
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