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3aKpenJagaeHUSd JeKIOHUOHHOTO
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FEHHBIM OOIIUHT

Auarauiickasa "TIMES"1 asrycrTa 2008 r.

c o C BOUHKX CTpPaHUDI 3asgsBUJaA, 4T O
"MccaengoBaTeaHu OOHADYVXKHUJIU U
NpoTecCcTHUPOBAaAaJIHU H a M Bl II @ X J B a
Bel e cTBa, cmocoOHEH X
cyu e cTBeHHDO MOBBCHUTHD CUJTY 51
BBIHOCJHUBOCTDB Mbmn. OZHO M3 3THUX
coeJgUuHeEeHUIH NpoOgeMOHCTDpPHUDPOBAJJO
CHIOCOOHOCTH®SD yJagydudynra T b
busumueckKue BO3MOXHOCTH
>)KU B O T HBH X J axKe B OTCYTCTBHUHE
TPEeHUDPOBKH PykoBoagurteudas
nccJagemgoBaHUSH, COTPYJAHUHEK
Maucrturtyr F'oBapamaa XbIOT a P.
dBaHC, K a K cooobmura.J a raserta,
HeKOTODpDOe BpDeMs Ha3a.juJ CyMe.ua
BJBOEe€ MOBBCHUTHD BHIHOCJHBOCTHDb
MbIIIe i, BCTPOMUB B T eHOM XHUBOTHIH X
MOJAZUODUIHUDPOBAaHHYIO BepCcC HIlo r e Ha
Ss1J€epHOIroOo KJAEeTOUYHOTO pemenTtTOoOpa
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UHIeHTHUHOPUILUDPpOBAJIHU XUMHUIECKOEe
coeguHeHHue nmoag Has3Baunwuewm GV 1516.
PesyabTar 3 KcCIHepumMeHTa
onpaBaadJd OXHUJAaHMUST JHUODDb OTdYacTH.
[TonyyaBmu e eT o M BI I U H e
I €eMOHCTDpPHUDOBA AJJHU HHUKaKHX
S9KCTpaopaAHUHAaDpPHE X cnocoOHOCTE EH
O e 3 TpeHUDPOBEKH, OJ HaKo MIOoC.J e
Hadya.Ja busumueckux VyIpaxXHeHUUH
U X CHUJa 51 BBIHOCJHUBOCTHD
YVBeJHUUYHUBAaJHUCD 3HAQa4YHUTEeJAb HDO
OBIC TpEE, gyeM y 0 OBl YU HBI X M BIII € U
mocJae TaKHUX XKe Harpysok. OgHaKkKoO,
K coxadJaeHHUIo, raszerta "TIMES” H e
YyIOMSHYJa, Y T O GW 1516 O bI JI
oObHapyxXeH B TIpollecce WU3IYyUYeHHUH
Me XaHW"3MOB BJUSIHUSA
aHTUIHUAaOEe THUUYEeCKH KX mpemapactaoRB
HOBOTO MIOKOUJ € HHU A H a CUHT® €3
r'MyKoreHa UM YyTHUJHUI3AILMUIO T JIOK O 3 bl
(bomee panee HasBaHnwue GW 1516 - GSK 516

- BII OJ HEe€ MO2XKe®eT VKaa3bBaThb H a
C BsS3b H3ydaeMOT O Bell e cTBa C
jIeidcTBHUEM bepmeHnrta K WU H a 3 bl
rauxkorencunTtasisn - [TCK, mrpawmwure
B aXHYIO D OJdBb B MeTaoboJHu3Me
YyTJA€eBOJJLOB).

3 a I B € He g geJau I 0 cTaprtTa
JeTH®EeET O yeMIIHOHATaAa MHupa-2009 mo
JeTrKoH aTaeTHUKe AHTHUILZONDHUHTOB a4
KOMUCC U S BcepoccuinckKkot
benepanumn JerKOoH aTJadeTHUEKH
(B®JIA) C o CTpatHUuI CBOETO
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aJbHOIO CcCauTa BBHBHCTyYyIODHUJA C

e HU e M 0 T OM, 4 T O ' e HHBlH
r, o0 ODAacHOCTH KOTODpPOTO
U JaHu mocCJdegHee BpDeMsd B
Bl X 5 CIHIODTMHBHEBH X KpyTax,

UT HAa WHUHDPOKMWUU HeJderaJdJbHBH
B 3asBJeHHU roBOpPHUJTOCDb,

O ABa nNpemnaparTta IDOJ Ha3BaHUEM
GW 1516 m AICAR ax TUBHO peKJAaMHUDPYVYIOT C o
MauatTepHneTe. OO0 THUX ODpemapartax
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NOTeHNONUuHaJdbHOH YTIDpPoO3e YyixKe

Jb KO JeT npegynpexmgalrwmwT
aJHuCTH B obmacTHH
U BHOH Me€eJJ UI UHBHbI U
U OHEDPH MeX/JyHapoJaHH X
OMUHT O B H X Cayxo.
T HBI U POCCHUHUCKHUHU
aJUCT I O OopboOeE C
r oM, r I a B a MeJUIHUHCEKOH
CUHU KoHTHuHeHTA aQaJAb HOH
U HOMU JUT U, a B IpOIIJ OM

AHTUALZOMNMUHTOBOH CJYy kKO B
OpTa, Hukoaaihp Jly pmMmaHOB
e T UHUJC o K 3 TOMY
e HHUIo, mNoguYyepKHYB B C BOHKX
B b IO I J HIU P OKOMHU
TBeHHOCTH OT POMHYIO
OCTb HUCHDOJABb3O0BAaHUSI TakKIMUKX
paToB. B HHT®EDPBDLIO
He T-U 3/ aHHUI ”infox. ru” 0 H
a3auag, aTo Taxoe GW 1516 u AICAR, un
y B®PJIA HasBaada TOT JOMNUHT
€ J b HB M [ GW 1516 51 AICAR
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TpaaguiumuoHHEHe

UBAawT pabdboTy r eHoB B
e JyeJoOBEKa. MBI u,
H H Bl € 59 TUMH
aMu, beratwnrt H a 60-70 %

JaJblle, 94eM HUX O0OBYHELE

DTH Bel e cTB a BJUSTIOT
BIIle Y HBIX KJ e TOK, U O OBl TH
H bl X MoKaasladJau, 4 TO OHH
AaYUTeJAbHO YyYBeJAJHUYHUBAIWOT
OCTHh oOopraHuva3iMa,
THO IIpeBOCXOJH I O
e M CTBHKW BCE€ HUMEWIHECd

N OMNMUHT U. Y 4Ue HEH €

03a0o0UYeHEH T eM bdaxtTowm,
pa3peKJaMHUpPOBAaAHHE e
"MarumuecskKkue’ CBOHCTB a 35 THU X
aparToB NpUBeagyT K U X
pOMY pacmnmpocCcTDpaH®EHHIo B
THUBHOM MHUDeE. [Tpwu 9T OM H e
NIpoOBeJeHO JOCTAaTOoO@4YHBH X

e OB aHUMU 10 BJ U A HHUI
aparToB H a OprasHu3M
Bexa. B 4WwacTtTHoOCTH, OOJBIIYIO
OpPOXEeHHOCTHhO BB 3BIBaeT
HIIUWaJdbHOE BO3JJeHCTBHUE 3THUKX
CTB HaAa ceparedYHO COCYAHUCTYIO
e My yeJgoBEeEKa, Y TO M OXeT
e cCTH K TaKHUM
CTPOGDGUUUIHBM mMocJaeagcTBUHUSIIM,
HHPAaDPDKT MUOEKE apA/ada.
MaJJgdquCcCTB-MeJHUKH U 3
JOMNUHTOBOH KOMMUCCHUHU BdJI A
AT CBOHUM JOJT OM
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HepoBs, Bpaudeau 0 cepbe3HOHU
CHOCTH, CBS3aHHOMU C NOTpPpHUEeMOM
Belle CTB. Kak OTMETHU.Ja
NJypMaHOB, 'OYyCTbh HHUKOTO HeE
aHBBaerT JeTKOMB CJ € HHas
aMa U UHCKYCCTDBEHHEBEH
T a XK BOKDpPYT 9 T U X I € HHBH X
HT O B. OHUH cMepTeJaqabHO
Hpl. K coxXxamadeHHIO, B IOIpecce U
pDHeTeE € pachOopocCcTQpaHEeEHH
JeHH4d, 4 T O y XK e HaJaaxeHDO
OJ bHO€E€ NIPOU3IBOJACTBDO
elre HH OT O ToOBaADpDa, T a K K a K
CTPYKTYypa STHUX BelecTB He
b CJOXHa 4, 51 UHMeEeIWwTCc
aHUS-HI, r J e U X M O2XH O
6pecrtTu.
r 1 a cBegenus o AICAR u GW 1516
UHJHUCDb B HAaYUYHOU JUTEeDPaAaTYyDpe,
CTBa MaccoOBOH HHPODPDMATI UU
anlu UX 'TabaleTKaMWU 3apsagaKHU. .
cCaMOM o0OoOIIe HHOM B U/ e
HU3M HUX J€eUuCTBHH C B3 aH C
e MCcCTBHUEM H a I pOIleC C hl
OO0OTKHU ®Hepruu. B wactHOCTMUH,
e cyO6CcTaHIUU I1 O BB AT
30BaHUe U nmocJae/gyloue e
J1eHUe XU DO B (nunumgoB),
alu x OJ HHUM U 3 B a 2K H Bl X
YHHUKOB SHepruu IIpH
JyeCcCKOoOHu HarlrDpy3Ke, 5
U4YdHUBAaAalT CKOpPOCTHD

CcCnHTopTrTcMeHOB,
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BOTOKa, 9 T O obecnevyuBaert
OUMJBbHBH TpaHCODOpPT JUODHUTOB K
T aMm U X MeTaobOOJHu3M a. Kpowme
o, u AICAR, u GW 1516 C BSI 3 aHH C
Ieccawmu MeTabOoaua3aMa
€ BOJORB - rJaBHOH
preTuuYecKOHN cyOcTaHIOLUeEeH I pHU
TeJadbHOH busumueckKotd
DYy 3Ke

1] e B 2004 T. B pDpOCCHUCKOM
epHeT-XKypHaane KomMMepuecka d
TexXHOJOTHUSH NOsSABUJACDH
YHO-NMOMNYJ SIPHAa - CcCTarThb4 A.
e HK O 0 r e HH OM JOMNUHT e, B
OpoHu VKa3bBaJgdJoCchb, 4 T O y XK e
I a 10 J DYKOBOJJZCTBOM P.
HC a NIPOBOAUJHUCTD
JeJOBaHU S g 1 O MOAZUODUEK AL HUHU
e YyHBX BOJOKOH. OgZHAaKO 1IIeJblIo
C K a S BJSJOCb COBCEM H e
Bl e HHU e CIIOPTUHUBHEH X
YyJIbTaTOoOB. [Tocwaka
JepgoBarTeJgew O Bl JI a COBCEM
51 M3BecrTHDO, Y TO MBIl € 4 H Bl €
OKH a J€eJ SITC o
UMyIlle CTBeHHDO H a I B a THUTIAa:
JeHHOCOKSpamnalmwiuec , H O
OCJ HUBEH €, BOJ OKH a THUI a I
O VIOT Xopoumer o CHaOXeHHHd
JODPOJgOM 5 r TOK O 3 0 U 5
epxkart MHOTO MUTOXOHIDHH,;
TPOCOKDpAINIlalIH e C 4 BOJOKH a
a IT 6BICTDPO "verTawrt’, 3a4TO0
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AAUTeJdbHO CIHOCOOHB pDaboTaTbhb B
aHa?3poO0HEHX yCJOBHUSI X, MNOoOJYy9a s
SHepTr uio 3 a cuyuer pacmajjga
r TUHKOT eHa. B #nm060# MBI E e CTh
BOJ OKH a 00o0MHuX THUNOO B, OJHaKDO B
MBIIILa X TYJdOBHUI A, BHOOJHSIIOIHASX B
OCHOBHOM CTaTHUYeCKHEe HaAaTrpPy 3 KH,
OoabHle BOJOKOH TwuNDma I, B MBIII a X
KOHeEeUYUHOCTE® eEHHu - THUTI a 11,
NIPpPUCOOCOOJMJEeHHBX K JUHaAaMHUYECKHUM
HaTrpya3KaM. CKMITOHHOCTHSD K
OXKHUpPDEeHHUHI U caxapHoOMYy aumadcetTy II
THUIa CBSsI3aHa C yMeHDbBII e HU €M B
MBIIIIla X MMeHHO BOJOKOH TwuODa I, u
VideHB € M3 ABYX KaaduUPOpPHUHUCKHUXIX U
OZHOTO CcCeyabCcCKOTO
VHUBEpPCHUTETOB INIOJA PYKOBOJJZCTBOM
P. DdBaHCa B I OHUCKaxX cnoco©6a
O 0opb OB C OXUDPDeEeHUE®eM co3gadJau
"MBmIb-MapadoHIa .

BunoxumMuueckKue Me XaHU3MEBE
I peBpale HU 4 M BIII € 94 H bl X BOJ OKOH
U 3 OJHOTO THUI a B A DYTOMU I O [
BAUSHUEM TPEHUDPOBOUYHB X 3aHSATHUIH
OTEKDB T H COBCEM HeJlaBHDO. B
yacTHOCTHU, OOJAJBHNYI pPOJb B TaKOoOM
NnpeBpalNe HUU HUTIpaeT CUTHAJDHB U
bemdokx PGC-1-a, oaxauwH U3 KobdakKTODOTSB
TPAaHCKDHUINILUU KOaAaKTHUBAaTODpDa (3-
pelmenTOopDa (unu, K a K er o q a1q e
Has3bBAawWT, y-pelmentopa), KOTOTDEBHH
AaKTUBUDYET npoaudepailulo
nepokcucomMm (transcriptional cofactor Peroxisome
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proliferator—activated receptor—gamma coactivator) - PGC.

PGC vgyacTBY®€T B NpoIiecce

II
M

ponudbepanuu (pocTa U ageJeHUSH)
HTOXOHJADPDUH, aAaKTHUBUIUDY A OeJo0K

PPARb - pememnTtTonpD aKTHUBAaAaTODa
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bepanumn MepoKCHUCOM.
HT 8 BEHODpaAJdHU NMOTOMY, Y TO
e mns3odbopmMbe TOro xKe OeJKa B
cce TmpeBpaumeH”HHUST MBbIIe dHBH X
0O H HaMHOT O MeHee
TUBHB: a - B 10, ay - B b0 pa 3.
bl NpPOBEepPUT b, K a K PPAR-5
UserT H a oOME®eH Beluie c T B,

T =2 OO0 O FE 93 H

Ble BBeJHU B MBUIMHBE 3MODPHOHH
MOJIUGDUIUDPOBA AHHELH r e H,

J WU HEHHEBH U C OIPOMOTODO
YyaCcCTKOM reHa, JalIUUM KoMaHuagy
CUUTHBBAHUIO) YeJJdoOBedyeCKOT
MHa - O0eadKa, KOTODPDBHH BMeCTe

™ 8 0 0 R =2

pameHue MbImL. be3 3ToOro T e

©C o= R H

0
T
O3 HUHOM obecmedydyuBae
K
r

Obl 3apaboTaTb He B MBbIIeYHOIH,
B J1100 O W ADpDyTrou TKadHH.
UHHTEe 3 UPDOBAaHHBHU B MbIIIAaX 0eJqok,
KPOBOTOKOM ODONDAaBIMHUH B XKHUDPOBYIO
KaHb, 35bdPeKTHUBHO
pemnsTCTDBOBa.J e e DOCTY %1
CKoOp4daua C2KUT aHUE KU D a- yepes3
DU Mecsina nNpeoObBBAaHUN HA AHUETe
0 AtTxkusncy’ (35 % KU D a OIpPOTHRB
O Bl U H Bl X 4 %), TpPaHCTE® eHHEHe M BI III U
aCTOJCTG®EJdHU BTDpDOE€ M e HGDbIIe, gy eM

OBl U HE €. [Ipmu 3T OM CTDPVKTYDa
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bomee YTO B HBJIJEKTPOHHOH BepCcCHUUH
KypHAaadaa “PLOS BiologyY cTaTbsga O HHKX
MIOSs BHJACDb B O BDeMs Urp XXVIII
OmnumMnouapH. Ho B MOoOMnNYydJsIpHEBH X
UMH3JaHUSIX OT IMUPOKOHU CHOOPTHUBHOMHU
obume c TBEeHHOCTH CKDpPDBJHU caMoe
ra{saBHOeE, a HUMEeHHO, 4YTO TaKoe xXe
CHHUXE HHe Ma C C bl TeJaa
HabOJdmomgaJagaochb y 0 O Bl U HH X M BIII € U,
Korjga MM 4Yepea3 XKeJUYITOUYHBH 3 O0HI/IA
BBOJJHUJIHU Belle CTB O 1 O [ K OJ OBB M
Ha3BaHnuem GW0OlI5I6. O ero cocTaBe B
CcTarThbe ' py IIIH P. DdBaHCa H e
CKas3aHO - IO NMOHSTHBM INIPHUUYUHAM:
0OOBIYHDO TaKHUMU O YyKBeHHO-
HLUPPOBBHMU HUHIAEKCaAaMU 0OO3HAaUTAIWT
MOTEeHNOUWUAaJb HE e JeKapCcTBe€eHHE e
nmpemaparthb, ODOKa OHMHKM He OToJaydar
OJ00peHUSTI MeTUINHUHCKHUX BJIJaAaCTE®EH
U TOpProBOro Has3BaHWUga. HM3BecTHDO
O BlJ O TOJbK O, 9 TO 3 TO AaTOHHUCT
(mo3uUTuUBHEH MOJAYJASTODP) PPARG. C
MOME®EHT a MoSsIBJ €eHH 4 B HWHTepHET-
U3JaHUS4gX 3 THU X cTaTeH HHTepe-c
CIIODPTMHBHEB X ODYHKIHUOHEpPORB K
UHCIOOJb 30BaHIUUIO GW 1516 51 AICAR
MHOTOKDpPAaTHO BO3pOC.

Bce msBecTHBEe 70O TOTIO MOMEHTa
BUJAB T e€eHHOTIO JONUWUHTIAa, HaudYuHAaASHg C
UCOOJb 30BaAaHUUGH DEeKOMOHUHAaAQHTHOT O
r eHa S5PUTPONODTHUHAa,
YVCKOpDSAIMWIIeTr0o CUHTE3 DPUTPOIHUTOB
51 reMorJgooOHuHa, 51 3aKaHYHUBaid


http://sportwiki.to/%D0%AD%D1%80%D0%B8%D1%82%D1%80%D0%BE%D0%BF%D0%BE%D1%8D%D1%82%D0%B8%D0%BD_%D0%B2_%D1%81%D0%BF%D0%BE%D1%80%D1%82%D0%B5
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MOZAUPDUKAaNOUEeHd pocTOBOTIro paxKToODa
SHIOTEJHU s COCYJZQORB (VEGF) o7 s
YCKODEeHHd pocCTa H O B Bl X
KaOouJadJJasgpoBs 5 apTeputu U,
COOTBEeETCTDBE@HHO, CKOpDPOCTH
KPOBOTOKA A, BJAUSJHU HaAa CINODPTMHUBHEH
pe3yadabTaT onocpeagoBaHHO. HoBbH e
pas3pabdboTKHU y 94 e H Bl X I pPUBEJ U K
I1OSIBJ € HHIO cpeagcTB,
HemnocpeagcTBeEeHHDO BJ U SI0OMOLHU X H a
KJIUYeBbe 3BeHbSI ycInmexa B COHOOpPTe
- MeXaHHU3MB HeproobecnedyeHHUSTI H
KadyecTBO 51 OIJUTEeJbHOCTHb
SOPPeKTHUBHOTO MblIIe 4dH OT O
CoOKpameHnusag. He camydgya#unHO BCKODE
ImoCcC.Je MoSsIBJ e HUSH VOIOOMSHY T B X
ctated (B poccuiicxkoM HUHTepHET-
Ky pHaAUJe "KoMMepueckKad#
GUOTEeXHOJAOT U g U B "PLOS  Biology”)
Torgamuu#u gupextop WAD A Puwuapn
[layuang B uUHTepBbBIO raszete Taiume”
B beBpaae 2004 r. 3aaBua: He a1ywmaio,
4 TO M Bl CTOJKHGEMC 4 C I'' e HHBM
JOMNHUHT OM B Adbunax, 5 O4Y9eHHb
COMHeBamwcpb HacuyeT Oaumnuaighb B
[Texuune B 2006 r. Ho B 2012 »TO0 Oynmer
BIHNOJHEe BO3MOXHO . OH HEeCKOJbEKDO
omuoC 4 B I pOTrHOZ3e - 35 TO
NIPOMU3OMAO ropa3smgToO paHBIE.

O6a ynoMsHYTBHX BbBIIe CpejgcTBa
(HUu K aK HeJadb 3 4 Ha3BarTh U X
npenapaTtTaM#Hu, ONOCKOJBKY OHH elle

H € UHMEIT TOpPIroBOTO
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3aperucTPUPOBAaHHOTO Ha3BaHUSH),
mocJaeagcTBUHH J€eHCTBHUGHA KOTODHBH X
OB UM ONHUCAaHB B OHJAaHWUH-pPEeEXHUME B
HaydHOM KypHaae Cell” 31 nwa s 2008 r.,
Mo cocTOoOsSHHUIO Ha 1 suHBapsag 2009 r.
y XK e OBlJ U BHECeHBH B Iy HKT M 3
T e HHBH JONUHT Cnucka
3anpeune HHBIX BelleCcTB U MeTO/HdOB.
1 X OT 4 pDaHEee nNnojgpas3yMeBaJadochb,
YTO MNpPHU HUCINOJB30OBAaHUHU T EHHOTO
JOIMMUHT a HCHOOJb 3YVIOTC 4
UHHDEKILHUOHHE e ® o p M HI, J1 B a B BIII €
Ha3BaHHBH X Belle C TB a MOT YT
yvonorTpeoOasasTbCcsa B BUAge TabOJAeToOoOEK.
YUtTo nmpeanxcTtTaBaswowT cobObomwm GW 1516 wu
A1CAR?

AHauamu 3 HayYHBH X nNyoJaukKalHdH
OTHOCHUTEJDbHDO VIOMSHY TH X B bl II €
HOBBX BHUJAOB TeHHOToO nonudura (a
KOpDpDEeKTHEe - XUMHUUYECKHEZX
cy6cTaHuumuif) moxkaszada, uTo GW 1516,
pexe Ha3bBaeMb#n GW-501b16, wuau GSK-516
(B DYCCKOS3B 4UHOH ITUTepaTy?pe
MHOTJ a FCK 1516), ABJASETC 4
ATOHHUCTOM AaKTHUBAaTODa
nNpoJJudepupymwIIeT O
Ne pPOKCHUCOMHOTO b-pemenToDpa
(Peroxisome proliferator—activated receptor—6).
[Te pokxcucoMBH - KJ e TOU4YHEBH e
Opraamsge.J.JH, C II OM OILb IO KOTODpPEBH X
OpPprafHua3M n3baBasgeTCd OT
TOKCHUYECKHEX Belle CcTB.
[lepoxcucoM—npoaudpepartop-—
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AaKTHUBUDYIOIUH € pelenTtToQpH - 3 TO
ceMeHCTBDO (PPARs) KOMIAaKTHEB X
OeJqKOBH X MOJEeKY.Ja, UMeEIWIHu X B
CBOEM cocCTasBe OKOUJ O 500
AMUHOKHUCJIOTHEBH X OCTaTKOTB i
pacImoJ oOX e HHEH X BOJ U3 U JIHK
BHYyTpU agep kKaeTokK (Desvergne et al.,
1999; Endemann, Schiffrin, 2004) .
[IponudpepartTopn, T. €. aKTHUBATODH
HNepoKCHCOM, I €U CTBYIWT UMeHHOo
yepe 3 PPAR. MaBecTHDO, 4 T O B
MOJEeKYJSIpHOHH OHMOJOT HUU
ceMeMuUCTBDO 9 T H X pemenTopOB,
BKJAIOY a0l € e a-, D~ (B CIUIA
nocJefJHHUE Ha3BIBAIWT y) U 6-Go0pMB
PPAR, npejgcTaBJgdSgOT co0bOoMu rpynny
1 e D HEB X pelwLemnTopaORBs OeJagqKOB,
KOTGOTJpPHe ODYHKIMUOHUDPYVIOT K a K
TPAaHCKDPHUINIUOHHEEe daxToDpH,
peryJupymoimue 3KCcCIpeccHI T eHOB
(MHOTOCTYyYyInDeHUYaTH H npoImecec
npeooOpPa3o0oBaHUGHA reHeTHYeCKOH
HHPOpPMAIUHU B ODYyHKIMUHUOHAaAQJJADb HB U
OIpPOAYKT, OOBYHO OEeJNOK), B OTBET
Ha CBS3bBBaHMUWUEe COOTBETCTBYIWOIUMIHU

AaKTUBaTopaMu —auradgamu (puc.l).
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CtTpykrtrypa PPAR-pementopa

CBsA3bBBAaHUE €ro C JUTAaHJTaAaMU
PPARs

A KTHUBHUHDYKOTTC CAI, CBdAd3bBIBAdsdCDb

J U T aHLdMH, 151 3 4aTeEM

DPUHCOEeIHUHSIITCSI K cneunuduagecKHAM
yacTtkaMm JHK. [Ipu cBsI3BBAaAaHHUU CO

neumquduuecCcKHUM

3 MEeEHdAdEeT

B K JI
O e
PPARs

O p

2N
o

o O R R W

o £ O T =2 =2 4 =

H

] 0o 6o O @ o O

1049 4 TDb

K

“« & 9 BB 3 =S 493 3 0

OB-aKTHBAaTODpPOB.

H = Y D O O H T T M

yaopaBJaseT

JI

JI
K
3
H

= O R &4 O X O o
o O

Sal
=

e
U
JI

JUTaHTOM PPAR
KOHOODPMA I U IO
Mo3BOJAsSeT

C B O1I0
OJ U H HJ U He CKOJDbEKDO
Kaxmghb # U 3
AaKTHUBHOCTSDIO
HHOT O aHCcCaMOuJd4ga r eH O B,
DVIOIUUX MHOTHUE MpPOI €eC CH
e TOYHOTO OOMEHAa, POCT H
(anporpamMMUDOBAHEHAaH4
i cMepTh) HEe KOTODpDBH X
51 D S NMaTOJOTIHUUYECKHKX
B, B YyaCcCTHOCTH,
UsT U KaHIleporeHne3a. PPARs
B

3HaAadYeHUE B
nTuddbdbepeHIUDPOBEKH
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K, TpaHKpPUNULUUU (CUUTH BAHUI
MalOLlWUHU, 3aJOXKEHHOH B IreHax),
OJHU3Me yraeBojagoOoB, JUIOHUIIO B,
B Yy BBHCHNIUX OprasnwusamMoB. Bce
MOJdEeKYJdSIpPHOM INOJaHe TecHDO
H bl C onpejpgeJqeHHBMH JITH K-
TYD
J O B

d M U (HyKJI€OTI/I,ZIHbIMI/I

a
9 H bI X reHaos, 4T O H J a € T

C

TeabHOCTS MU )
XKHOCTDb PPARs BJUSATH H a U X
KpuUNuULUi U sakcnpeccut (Feige et
T
poBaThb B 3AaBUCHUMOCTH
0 a NpUKpPeEeINnJeHUH:d

I a K IPOMOTODHOH gy ac
a T aK?Ke OT KOJHUUYIECT
HBAaTOpPOB W Kopempeccop
cnmocoOCTBYIOII

=~ O W 12 = O X
“omoe s K3

VTHEeTE®EHHIO Gy HKIHUU) 6eJqKOB,
HaJauduH e K OTODpPBH X MOXKe®eT
CTUMYJHUDPOBATHD AaKTHBHOCTHSD UJ "
NpensiTCTBOBATHL
ODYHKIUMOHUDOBA AHIHUIO
nepokucoMHoro pemnmentopa (Yu Reddy,
2007).

Kor na OKas3aJdochb, Y T O PPARs
UT pPaiwT ropasimgo OboJaee
MHOTOT  pPaHHYIO D OJ b B
XU3HegesITeaAbHOCTH BBl CIIHU X
OpraH43MOB, areHTH,
aKTusBuUupPpylomu e PPAR, OBlJ U Ha 3 BaHH
dgurauagamu. PPARO mpeummymecT TBEeHHDO
COOdEepPXKHUTC B meyewHU, Mo 4K a Xx,
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MHUOEKA api/ae 51 CKeuJ eTHHBH X MBIIII[ A X,
WKUPOBBRX TKaHSIX, a y— u 6-dopwmb PPAR
npeobd6bmagangamwMT B XUDPDOBOH TKAaHHU U
K 02X e, a T aK?XKe B SHIOTEJ UH
cocyanoB. JIlockoabky y—-pelmenTtToDpH
uMewmwT Tpu mnoasuaxra yl, yv2 u y3),
S Kcnpeccupymomuaecs B pa3JgHuduHEBHX
TKaHsSgX, TO cJgeagyeT YTOYHHUTDHB, YTO
v, NpUCYTCTBYE€ET NpakKTHUHUYeCKH
Be3jge, HO OCOOEHHO 3aMeTHO €eTro
J€eUCTBHUE B cepnaunoe, MBIl € 4 HO U
TKa®HaUu, TOHEKOHMHU K UMLK e, II104YKaXx,
NOoJAXeJaJdy JodHOoH XKeJae 3 e )5
ceJe3eHKEeE. PPAR—vy?2 MaKCHUMaJdbHO
SKcIpeccupyertTecd

IpeumMylleCcTBeHHDO B Oy poH
KU pPOBOH TKadHHHu, a y 3 - B
MakKpodarax, TOJCTOM KHIOIe 9HHUEK e,
6enmoi wuposBoH TKaunwu (Berger, Moller,
2002). d3Tu aro"Hucrtse ((PPARa u -y) O6bBJHU
obHapyxeHbB B HauvaJage 8-x ronaxgosB XX
B. B TKadHH IIeygye HU J ST yIIe K 51
' DBl 3y HO B B O BpeMs IIOHUCK a

MOJdeKYJAsSIpPHONW MHUIIe HU AJAS T DY IIH

areHTOB, Ha3b BaeMBH X
"HepoOKCHUCOMB , I yBeJdUUYeHHH
YYyBCTBUTEAbHOCTH TKaHeiH K
MmHcyausuny (Dreyer et al., 1992). B 1992 r. B
OpraH43Me JyeJgoBekKa OBlLJ U
HaWjmge HBH PPARS (Schmidt et al., 1992),
KOTOpPBHE HaXoOASATCS B PaBHOH MeDe
B O BCeX TKaHS4JdX OprasHv3mMa. 1 x
byHKIHUSA T a K XK e C Bs3aHa C
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peryJagasaIiuei XWUDPOBOT O oOMEHa
(Collins et al., 2001).

PPARa 5 PPARy I BJSIITC
KYyJdspHOH MUIU € H b IO MHOTH

¢’

1
X
el e HHBbI X npemapartoB, B
HOCTH, KaK YyYKas3bBaJadoOCb, Ha
B e buopartos 51
OJUJIUHOIHUOHOB. JIasa PPARa
M H areHTAaMHu SBJSIIOTC o, B O

, bubparh (remMmduo6posmu.,

T, 6e3zodpubdOpPar U T. n.),

X
a

K O pacOonpocTpaHeHHE.e B
51
e

E < 2 3 3 0 a2 o %
KO8 0 M S 0 N O
QL8 T 8T R MM @D O W A

o

O O\wW =& w O 13 ©

=
¢

cepaledyHO-COCYJAHUCTH X
3 a
Il Twumoa, OXHUDpPpEeHUSHd, a, BO—BTODH X,

JeBaHUMU, caxapHOTro aguaobderTa

HecCcTepoOujiyJjHeEd e

IPOTHUBOCIHAJUTEJb HBILE cpejgcTRBa

(HITBII), 0OcoOeHHDO 94CTO

HCIIOJADb 3y €eMBEle S CHSATUSH

bomTeBOro CUHApPOMA, CBSI3aHHOT O C
A

II1 OBDE€2XK € HHWNEM MbBbIHE€e Y HBX H KOCTH O™

cycTaBHEBIX CTPYKTYD. I s PPARy,
MOBHMIMAMWIUX YYBCTBHUTEJAbBHOCTSH K
UHHCYJdUHY, CUHTeEeTHUYe CKHUMH
aKTHUBaAaTODpPaMHU T a K XK e I BJ TIOT C o
npexjge Bcero THUAa3O0JUJAHUHIUOHTEB, B
MeHbBHIed cTeneHU - duoparts (Buzzetti
et al., 2004; Meirhaeghe et al., 2004).

B OpPraHu3Me OJHHUMHU U 3
BaxHeWUNHU X JUT aHLOB I J s PPARs
S BJSIOT C o CBOOOJ/JHEEe

He HaCchblle HHB € XHUDPHEH e KHUCJOTBH C
NJ UHHOH L enblo- JUHOJEeBasdgd,


http://sportwiki.to/%D0%9F%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BE%D1%81%D0%BF%D0%B0%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0

22

JUHOJEHOBa s 5 apaxugoHoBasa (B
OCHOBHOM I c—-dopMB) u
SHKo3aHoOouUAB (Dpepgmec TBEeHHUKH WU
MeTabOoOJJHUuTH mnpocTarJaaHg HWHORB 51
IpyTrHux C X0/ HBH X II O CTPYKTYDE
OMOJOTrTHUYe CKHU aKTHUBHBX BelleCTB).
Hanpuwmep, PPARy AaKTUBUDYE€ETC 4
nNpocTarJagaHJgHWHOM PGJ2, a PPARa -
MeadHnaTOpOM BoOCIlaJeHHUH s s
nedikoTrTpuedomMm B4 (Haraguchi et al., 2003).
PPARs UT pPawrt B axXHYIO D OJ b B
MeTaboJduaaMe c BOOOJHBH X KU1 P H B X
KHUCJOT, TpPHAQUUJATJTJHILEpPOJ OB 5
XoJecTepoudJaa B OprasHu3Me.
AKTHUBAINUG4A a—(d o pMH PPAR,
mocpeagcTBOM U3MeHeHHd
AaKTHUHBHOCTH TPAQHCKPpPHUINILMUHU T €HOB,
ydacTBYIIH X B MeTaboOJdu3IMe
JUINIONDpPOTEHUTO B, cnmocobOCTBYE®€T
CHHUXEHHI coJepxkaHUSH
aTepor eHHH X JITIHTI B CBIBODOTEKE®e
KpDOBH, IIOBBIOIA €T AaKTHUBHOCTHD
TPaHCIOODPTa XoJecTepoudJaa U 3
nepubpepundIecKHUX TKaHeH B nNIedeHEBb.
B 9 KCOepUumMeHT e I OKaas3aHo, 94T O
I pH pTeduumnurte PPARa B y CJOBHUS X
roJogaHUSIg KOHIEHTpPAaINLUTI T JIKO 3 H
B KpPOBHU 4Yepes3 24 u cHHUXKAaeTCSsI Ha
50 %, 9y T O CBUALETEJAbCTBYE€T 0
BaxXHOoH pDOJH PPARa B romMmeocT Taase
I 110K O 3 Hl. PPARa obOJmdJagaimwT T a KX e

NIPOTHUBOBOCIHNAJUTEJbHB MU
3bdPpexKTaMu. DdTHU CBOHCTBa O BlJ U
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OTOKYMeHTa aJdb HDO IMIOJTBEDPWJ e HBI
' ] 4a BHBM obpasom
3 KcImepumMeHT asx 1n vitro, a T a K XK e B

ONNBITAaX Ha4a 2KH B OT HBI X.

YUTo KacaerTcd JeucTBUAHA
Belle C T B, YVCHJHUBA AIILU X nefcTBHE
PPARs, T O HeJgaBHO O BIJ O
Imposa OHCTDpPHUDPOBAaAHO, 4 T O y
NManmueHTOB C cCcaxXxXapHBM aguabeToMm II
THUI a aTOHUCTH PPARa buodbpatTHOH
CTPYKTYDH yMe HbIIAIT DHUCK
BO3HMUKHOBEHUHH HHPaAapPKTa
MUOKA apI/Ia U CHHUXKAIIT yacCcTOTY
HeoOOXOAHUMOCTH MIpoOBegeHU s
KOpPOHAQADPHOMH peBacCcKyJsSspu3alu™Hu,
4 T O CcCBUJeTeaAbCTBYE€T 0
OJMJaronpusaTHEBH X pdhbeKk Tax 9 THU X
HnpemapartaoBs y JaHHOHMH KaTeropuu
maimueHTOB. B MOJeJdb HBHB X
HccaegoOoOBaHUSIX C U30JUPOBAaHHBMIU
yeJoOoOBedYyeCKHUMHU KJageTKaMHU Ha GoHe
CTUMYJ IILHUHU U3O0BITOYHOH
S KCIpeccHudtu PPARa Jige HacTosgHOer o
BpeMeHH H e BB SICHEEHO, NIPUBOAMUT
J U aKTHBAIUSIH PPARa K
HexXeJadJaTeJdbHBM 3bdeKTam CoO
CTOPOHB Ccepama y JAdIHOJAEHU, KaK 3TO
OTMeuYyadJaochb B 9 KCcCIIepUumMe HT € H a
)KU BOTHEH X. OTCcCyTCTBYIIT T a K XK e
KaKunue—-Jaduoo yvOeITUuUTeEeJaAb HH e
Hay4HEe CBUJIeTeJdbCTBa 0 T OM,
4 T O Tepandwus aTOHUCTAaAMU PPARa
cmocoOHa YVBeJdUUYHUTH DHUCK
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3BUTHUS XPOHHUUYEeCKOH cepapedvyHOH
NTOCTAaTOUYHOCTHU vy ueadoBeka (Kimet

2006) .

I/ISBQCTHO, 4T O I € HHBH J OII U HT

O C

s

O T XM 9 O H

O ® E D o3 0 =5 0

® N 8 ® I3 OO0 8 80

M OV O 4O o o=
m 2 O T o S

II

GW 1516,

OpOT
OJ b KO KOIlUH, 1o CTPDYKTYDpDE

H

» M2 8 WS
3 O ™ 6 O T =
e D B = T B > B~

w O =

w 9 wWw w R

e

K

OBe THWHAa3O0JU-JIUHJIHUOHOB, a
NUOTJHUTA A3 O0H U

3 0H (mnocmenxnHeEeEe
e - DPDO3UTJAUTAaA 3 0 H,
Ha3BaHU-Ee ABaHIUSH),
OJHHUMHU U 3 C aMBl X

H bl X )i JedyeHU:d
o aguaobdbeta II Twmma. OH
YYyBCTBHUTEJAbHOCT

K UMHCYJHUHY, 11 O3 BO.J S
JUDPDOBATHD Vy pPOBEeEH
Bl. Ak tTuBanusg PPARy ¢ momMoub
nmpemnapartoBs peryJaupye
DUII U IO UMHCYJHUH™

e oA A~

UTeJadbHBH X r eH OB,
VIOIIUMX B KOHTDpPpOJE CHUHTE® ES3 a,
OpTa U YVTUJAHUI3 AILUHU
Bl. Kpowme 93 TOT O, JUT aH bl
H OB
II 410
a Ko
a T bl 9 TOTO KJ acca HMelwT
b de kK TH,
e p, renaToOTOKCHUHUYHOCT®BD,

II DPe€ BbIIIIE€ HHU U

OCHOBeEe THAa3O0JU-JUHAMU
T a KX e H a pery.J
KU D HBI X KHUCJO0T. O n

Z oI xm O »

D B € M10oOOTWUHE e

H O InpHu
BTUYEe CKOMU T O 3 HlI.
BOKPYT KOTOpPOTIO 3a CTOJdDb

U Hu Imepuosn CJ0MAaHO


http://sportwiki.to/%D0%98%D0%BD%D1%81%D1%83%D0%BB%D0%B8%D0%BD
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npejgcTrTaBJJadsageT cob6oit 2-[2-meTuual4-
(4-me Tua-2-(4-
(rpudayvyopometua)benua)-l,3-
THUAa30Jd5u.] MeTUJACYJAb®aHUJJ-
beHOKcCcHameTar C MOJ E€KYJspHOH
Maccotn 453,498 + Mmoabr’ 1l (puc. 2).

Puc 2. XumMmuuyeckasaga cTpykTypa GW

1516

H a CeroJQHSHIHUH J € Hb
MeTabOOJdHu 3 M, OMOLZOCTYHONHOCTHSD,
ImIepuoorn MOoOJ VXU 3 HUHU, Ny T TH
9 KCKpeInuau, TepaTOoOTeHHEH e
3 de K TH 5 TepaneBTHYECKHEe
J O3 UDPOBEKHU GW 1516 H e OIN U C a H H.
PaspabtborTaHna 3T a cyOCTaHIUGHA
COBMECTHDO COTPYAHHUEK AaMHU
HHcTUuUTyYyTOB Xbiwra u Coaxka B CaH-
Juero oo 3aKa3y
bapmManmneBTHYeEe CKOH KoOphonopaumuuu
"GlaxoSmith Kline” mojax pykKkoBoacTBOM P.
DdBaHCa. Y K e OJ HO YVIOMMUHAAHUeE 0
bapmManeBTHYEeCKOH KOMIAaHUUH,
3aHUMAaAWOIeud OJHO U3 JUJTHUDYILH X
Me€eCT B MHUD e II O NPOU3IBOJACTBY
MHOT H X KU 3 He HH O He 00X OJJHUMB X
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(@)

npemnmapartoB, YyKas3bBaer, 4 TO
HUKTO CcHnHemnuaadabHO He 3aHUMAadJdcC
pai3paboTKOH JOMNUHT O BH X
cybcTaHIuH, 51 3ajgadu
HCcCCJadeJgJoOBaHUH O Bl J1 U YUCTO
TepaneBTHUUYECKHUMUHU. [Te pBH €
cooOule HHU A HMeHHDO o 6 3T OM
BellecTSBe MoOSIBUJHUCTSH B
OMOXUMUYECKOH HayYHOTH
nutepartype B 2003 r. (Sznaidman et al., 2003).
OH O, K a K CBUJLETEeJbCTBYIOT
pe3yJgbTaTH nccJaemgoBaHuH,
OnyoOJHUKOBA adHHTEe TOJDbBEKDO B
beBpauae 2008 T.,
IpoageMOHCTDpPHUDPOBAJIO y
CcTpagawWIMUX OXHUpPEeHHUEeM MYXUYHUH C
npegunabdeToOM BO3MOXHOCTHD
oOpaTHOH TpaHCODPDMAIHUH
BO3HHUKINU X MeTaboJdHUYeEeCKHKX
aHOMAaJJdUuU Ny T TE®eM, BepodTHE®E®e®e
BCerT o, CTUMYJHUDPOBAHUHH
OKHUCJ e HH s c BOO O HEBE X XK U D HBI X
KUCJOT (Risurus et  al., 2008) . GW 1516
AaKTUBUDPDYET ajgJeHO3UHMOHODOCOAT-—
AaKTHBHUDPDOBAaHHYIO NPOTEeHUHKHUHAa3Yy
(bepmMenr, y4acTBYIOIHUH B
npomeccasx H®HeproobecnedveHUSsTI) U
TaKHUM oOpasoM CTUMYJUDYET
MNOTJOILEe HHU e ' TIOK O 3 bl TKaHS SIMHU
CKeJdeTHH X M BI OI I, a T a KX e
YVTHJHU 3 Al HUuIO C BOoOOOJHB X KU P HBH X
KucdaoT (Kremer et al., 2007). B HacrTosgme e
BpeMs I POBOJLHUTC A 11 b a3 a



KJHUHHUYECKHX HCHOBTAaHIU
OTHOCHUTEJbHDO BO3MOXHOTCT
ncnoab3oBaunusg GV 1516 B KauecTRB
cpeagcTRBa I J1 s npoduJgJakxKTHiEK
aTepoOCKJepoS3a 5| J e dyeHUH
AUCJUNOULEMHUHU.

Kor na B 2008 r. pes3yJabTart
S KcOepUMEeHTORB I OKa 3 a.uJ
BO3MOXHOCTHD I1 OBBIIE HHU
pabGboTocCcCnocoOHOCTH Ha 68% nyre
HCINOJb30BAaAHUU GW 1516 InIpHu Oer
MbIIled HaAa TpeaMuae, To eme g0 HUT
XXIX OnuMIOoOuamges O bl JI U BB CKa 3 aH

OImTaceHHna4qd

HCTOJAb3O0OBAaHMUSNT AJaHHOTO
(Narkar et al.,
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reHepupoOBaHUUIH
HHO3UHMOHOPOCOOaAT a,

BBIC  TyHOarwmwiuaier o B KadyecCTSBe
aTOHHUCTa AMP-akKkTuUuBHUpPOBAaHHDOIMI
npoTe-uHKHUHAa3b (AMPK) (Corton al., 1995).
CyOcTaHIUSH AICAR CTUMYJAJHUDPDY €T
NMorJolmeHue B CKeJadeTHBX MBIII a X
I T1I0K O 3 Bl 51 yBeJHUUYUBAaeTrT
S KCIpeccHUurlo p38—MHUTOT e H—
AaKTHUBHUPOBAHHOH I pPOTeEeHuUHKHHa 3 bl
tunoB a u B (Lemieux et al., 2003), a T a K Xk e
npejgoTBpPamaeT IDIpollecc amdonTo3a
Ny TEeEeM TOPMO?X®eHUHsd oOpas3oBaHUGH
Cc BOOOJJHEB X paaguKadJdoOB, Impexjjge
BCerToO XUMHUUYeECKH AaKTHUBHOTO
aTOMAaAapHOTO KHUCJAJO0DpDOJAa, BHYTDH
KJdeTEKH (Kim et  al., 2008). Caneagyer
OTMEe THUTbL, YTO AOCTAaAaTOYHO JaBHDO
OMOXUMHUKAaMU-TeEeOpPpeTHUEK aAaMHu H a
MOJEeKYJSIDPHOM VpPOBHeEe
yCTaHOBJEHa C Bs 3b M e XY
g edcTBHEM AMPK 51
ODYyYHKIOIHUHOHHUpPOBAaHUEM Nat-K+—A T ®&—-a 3 Bl
(HaTpu#i-KaadueBBH U Hacoc),
TrUJIpPOJHU3YyIOU e U C oOpas3oBaHUEM
3HEepPru 25% Bcex 3amacoB ATd B
KaeTKe. [lorTomMmy axkTtTuBHOCTB AMPK
S BJAsSeTCd CBEepPXUYYBCTBHUTEJb HBM
cCeHCOpPOM SHepros3aBHUCHUMEB X
NMpolleccOoB 51 oToOpaxaert
npomeccs BEHEpPaOOTKU DHEepPIruua U, B
YyaCTHOCTH, HHUXKHEH I DaHUIlBL
oObpas3oBaHUSHI ATo,
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HHAQaKTHUBUDPYETCH YVBeJdHUYEeHUEM
HHUXHE®EH I DaHUILb COOTHOIIE HH A
AM®D/AT>D (Lingrel, Kuntzweiler, 1994).

IT o XUMHUYECKOH cTpyKTYype AICAR
ABJASTeTCSI KOMIOJEKCOM COeJIJHuHeEeHHU:H
Ha OCHOBEe HUMHUAA3O0JABHOTIO KOJBILA
C PUOOHYKJEOTHUTOM, a UMe HHO b
aMUHO-UMUJITAa30ada 4 Kapoboxkcuamug-1l -
B-D-pubodpypasnosugom (puc. 3).

Puc. 3. XUMHUUeECKaidd CTPYKTYDa
AICAR

B 2008 T . HccJaempgoBarTeJJaHu
MacTturtyrTa Coaka IO [
DYKOBOJCTBOM J1 K. Kuwma
oOoOHAaDPYXKUJIU Y TO AICAR, B
3aBUCHUMOCTH OT UMHTEHCHBHOCTH
Harpy3KHU, IPU HCOOJAJDb3O0OBAaHMUU €T O
B TedeHUeE YyeTH D PEeEX HeJgeuJuab y
3 KCOHNepHUMEeHTA adJb HB X M BIII € H
3HaAa4YUTeEJbHDO I OBbBINIA €T U X
pabotTocnocoOHOCTDbB Ha TpeaiMU.Je
B yYIOpaXHeHHUSIX HAaAa BBHOCJHUBOCTHD
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Ny TEeM, NO-BUJHUMOMY,
npeobdOpas3oBaHUGIA

OBIC TPOCOEKT pPANIlAaIIIHU X C 5 MBI II € 4 H Bl X
BOJOKOH B OoJaee
SHeprosdPpdPeK THUBHE e,
JUINUJLOTeHepUupyIwIHue,
MeagJeHHOCOEKTpPAaNlalIluec s

MBIII € 94 HBI € BOJ OKHAa. brla o
moKaas3a#Ho, 94 T O 3 TOT mpoiIilecoc
oOomocpeagoBaHt TODPMO?WXe€eHHUeM
NaadbMHUTAaT UHAYULUDPOBAaHHOIH
KJeTOUYHOoH cMepTH (amonTto3a)
SHJIOTEeJH aJb HBI X KJeTOoK Ny TEeM
YyTHETE®Ee®HU!H mpoiIileccORB
NepeKMUCHOIroO OKHCJEeHWUST JUINHULOB
B Hux (Kimet al., 2008).

B "KcnmepumeHTe HAa KpPBCHUHBX H
yeaJoOoOBedYeCKHX KJeTEKax
yCcCTaHOBUJE€HO, 4 TO AMPK
peryaupyeT CTUMYJHUDPOBAaHHYIO OpH
runepiKanHUHU HaKOIIJeHUEM C 02
aJdbBeOJSIDPHYIO SMUTeJHaJJbHYIO
OTucCdYyHEKIHII 51 COOTBETCTBE®EHHDO
yJgydira e T JeTr od4HY IO BEeHTHJ I I U IO
(Vadusz et al., 2008). Kak m©moOKa3BbBBAaIOT
HeJaBHUe uccJaepgoBaHU:H, B
YJyaCTHOCTH, I pPOBEJ e€HHEHe H a

UM30JUDPDOBAaHHBX KJeTKaXx MHUOKA ADpPIAa
U Bimme Yy HeBl X KaeTkKax, AMPK Taxkxe

CTUMYJUDPDYET NOTrJoHneHUeEe T JIKO 3 BH

OrT
ar

M
"

STUMHU cTpPpYKTYpamu (Sugalen et al., 2007).
croga caeagyeT, 4TO 3PdeKTUBHEHeE
0

HHUC T HI AMP-akKkTuBUpPOBAaHHOMU



Puc.
A KTHWUBHOZC
K pacHEB X

4.
T b

(6)

(O8]
[E—

NI pOTEHHEKHHa 3 Hl MOT YT OBl Th
TOYKOH NIpUJOXKEHH S J 7 s
CTUMYJ IO HUHU Me XaHHWU3MOB
SHeproobecnedvye HU . Kak
aKTHUBAaAaTOD AMP-akKkTuBHUpPOBAaHHDOIMU
IpPOTEeEeHuHKHWHa 3 Hl, AICAR B
SKCcCIIepuUume HT e H a )KU B O T HBH X
yBeJHUUYUBAaeTrT CojJepxkaHUeEe
CBOOOJIXIHB X XKUDPDHBX KHCJOT B 00O0HKX
(6blC T DB X U Mea JeHHEBH X) THUTI a X
M BIII € Y4 H Bl X BOJ OEKOH yepes3
H3MeHeHHUeEe YyPOBHeHNW aJHUINOHEKTHHa
M nentuHna (eadJKOB, ydyacTBYIIIHUX B
JHUINIUJLHOM o6MeHeEe) 51 I OBBHIIE HHU €
cojJgepxaHUi:Hd I TIOK O 3 Bl B O e J Bl X
MBIIIe YHBIX BOJOKHAaAX (puc. 4).

Bnuauaue AICAR H a
AMPK B 6eanx (a) wu
MBIIII € U H bl X BOJ OKHa X



(MccaemoBAaHUH
OCHOBHOMU M KOHTDOJADbHOHMH
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II DPOBeE e HH B
rpynmna x

Mo 6 XkUBOTHB X B Kaxiaoi) (Sugalen et al.,
* P
KOHTDPDOJEM)
Toro, AICAR comocob6bcTByeT

2007)
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KTHBUDPDOBATHL r TUKOJHU 3 Ny TeM
BeJHUUUYeHH NoOTrJoue HUSI T JIOK O 3 H
KJ e TEKaxXx B Yy CJOBHSHAX HU3KOT O
pXKaHUSG TJAJIKOS3B yYBeJdHUYeHHe
THOILIE HU A AM®O/ATO
MYJdJUDY €T 00 a mNmpoIiecca B
DPOIHUTAaDPHEH X KJeTEKax MO3T a.
MBalUu4d (uepe s CJ OXHBHU
XUMHUUYEeCKHUHN MexXaHHU3M CHHTE®E3a
yJISATODPDa TSC2 U mTOR) 5 THU X
HaJdbHBH X NyTeH moMoraert
OHOMHUTDH KOJHUYECTBO HDHEepPTHUH,
OXOAUMOMU Aa59 CHUHTe3a OeJKa H
K OJHu U, TeM C aMBIM,
OJOTBpPAaTHUTbh aNDoONTO3 HepBHH X
T ok  (Mukheijee, 2008). IlpuBegeHHEBHe
Hble yOeagHuUTeJaAbHO JQJOKa J3BBAIT,
aKTHUBAILUHA AMP K C I OMOIUIb IO
HUCT CONMPOBOX/JaeTGcC s
aX e HHBMH MHOTOUYHUCJTE HHB MH
e KTa CO CTOPOHB paai3JquddHEIX
a HOB CHCTG®E€EM, Y TO WU MOXEeET
1 CHS MHOTOCTOpDOHHEE €
SHHUEe MOAYJASITOpPOB aAaKTHBHOCTHMH
r O bepmeHnrta H a
KIIHOHAQJAb HO € COCTOSHUE
aHUS3
DAaKTHUUYeEeCKH OZJHOBpDpEMEHHDO C
JeJgJoOBaHUSIMUHU
HOJOTHUYEeCKOH U
XUMHUUYeEeCKOH A KTHUBHOCTH AICAR,

pykKkoBoagcTtBoM B. Hapkapa u P.
a,

C

O BI T U II POBE/J e HH
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ATCAR,
1516,

r eHoB,
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BellecTB, TeCTHUDPY €MBH X a7 s
CcoO3JaHUSI HOBBX TepalneBTHYECKHEX
npenapaTtToB, KOTOpPOe€e BHpPAas3HUJOCTH
B TPUTT €PHEBH X H3MeHeHHSHTX B
OpraHuu3smMme, CBOHCTIBEHHBH X
busumueckKotn Harpys3Ke, 51
yJYy Yllaowild X IIpoIlecC CHl
SHeproobdbecnedvdvyeHunus T, oCcoOeHHO 3a
cyeT JUINUJLZOB, a TaKKXe T OBBHBIIEeHH:d
Y YBCTBHTEJAbHOCTH K HHCYJHUHY
(Iglesias et al., 2004). B HacToOsiuiee BpeMfH
COBMEeCTHDO C MenumuHCEKOHU
komMmuccuein MOK u WAD A P. DBaHC wu
er o COTDPYJAHUEKH pa3pabaThBAIlT
CUCTEeEMY cepTudPUKA AIL UU TeCTOB,
CITOCOOHBX YJOBHUHTDBL IHNPHUCYTCTBUE
MeTabOOJHUTORB H O B Bl X I € HHBHB X
JOMNMUHT OB - AICAR 51 GW 1516 - 51
peTpPpOCIEeKTHBHO TeCcCTHUpPOBATHO
cmopTCcCMeHO B, ydacTBOBA aAaBIIH X B
OnuMIOUHCKIHX UTpax B 2008 r.,
NMOCKOJBKY HAa MOMEHT I pOoOBegeHHUH
Urp Me TOAB MLJOMNUHT-KOHTZPOUJISH H a
NIPUCYTCTBUE o00o0HUX cyOcCcTaHIUUMH

enNle He OBIJAU CepPTHUOUIUDOBAAHBH.
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Puc b. Baiusagauue AICAR H a
JepxXaHUe B mJga3Me I JTI0K O 3 HI,
CyJHuHa, Cc BOoOOOJJHE X KU D HBH X
canoT U JaAaxtarta (MccaegoBaHUGH
OB € Jl € HEHI B OCHOBHOMHU U
HTpPOJADbHOH rpynmnma x 1 0 14
BOTHBX B Kaxjago#kln, KoTopusm AICAR
oauacsg nmnoakxoxuo) (Sugalen et al., 2007)
< 0,05, *xkP < 0,0l mo cpaBHEHHUIW C

HTpDOJEM)

Korapa B 2004 . P. 22BaHC ¥ erToO
JJeT Hu I pOBeEJHU reHeTuHnYeCKOE®e
ITUdPUIUDPDOBAaHUE MOJOIAB X MBIIe H



37

C H3MeHeHHUEM cocCTaBa 51
CTPYKTYDPB HUX MBI, TO TOJYUYHUJHU
>)KU BOTHBH X, NpakKTHUHUYeCKH BJBOe
OoJee VCTOHWUYHBH X K Harpyas3Kam,
9 e M 0O OBl YHEE M BI LI U . dTu "M BIII U~
MapadoHILbB H e HaOupadJadatu
U30BITOYHYIO Maccy T eJ a 5 H e
yBeJHUUYHUBAJHU oObeM MBI, HMeJaHu
HU3KHUHU ypPOBeHDB Ccaxapa U BBCOKHUHU
- Cc B0OOOJJHBH X KU p HH X KUCJOT B
KpDOBH, 4 TO capeJdgadJd o U X, I O
BB D axXe HHIO nccJaemnoBartTe.ad,
"3 aMeuyaTeJabHBMH 6eryHamMu’
MccanenoBaTtTeau JOKaas3aduJau, YT O
M O 2K H O mepenporpaMMHUpPOBAaTGHG
paboTy M BI OI 1T, HCOOJDb 3 Y4 M € T O J B
reHeTHUHuUdIeCKOH UHXeH®epHUuduu y
M O J O J Bl X >)K U BOTHEBH X. B HHTEpPBDL IO
"Hprw-Uo pxk Tatime” P. DB aHC
moguepKHYJTI, 4 TO HeH3BeCTHO,
M O 2K H O J U nenanarThb C II OM O I b IO
JeKapCcTHB TakKoOe®e refdeTundIecC KOe
mnepenporpaMMHUDOBaAaHEIHE y
B3 pDOCUJH X ocobei, KOT Ja BecChb
MBIII € 4 H Bl U anmapart y XK e
chbopMHUpPpOBAaAH, 51 3 a KODOTEKOF®€
BpeMs He oOXO0OJgJHUMDO U3MEeHHUTHhH
CcCBOHWHCTEBa O60JdbIIO U M a C C Bl
CKeJde THB X MBIII.

MccanegoBaTeau CYUTAaAaIwWwWT, Y TO
nmpeumyliecrTB a, MOJY Ye HHEBE e I pH

@]

NOJb30OBAaAaHUMU AICAR 5 GW 1516,
OOy CJado0BJeHEH B3auMOJIeEeHUCTBUEM
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MeXJIYV KJ e TOUYHBMHU AMP K 5 PPAR-b5
CUTHAQJADbHBMHU Ny TSIMU. Jla HHB e
re"HeTHdYeCKOTDO aHaJ au3 a
MOoOJJTBEDpPXKJTAaIT 3TY r yT0TG®e€3Yy
OTHoOcHUTeabHO Toro, utT o AICAR u GW 1516
I O OTJIJ€eabHOCTH AaKTHUBUDPYVIOT
TOJbEKDO He 3 Ha4YUuUTeJadbHYIO
NOATpPYINIY r e HO B,
S KCONpeccHUpPYEeMBX OpHU pU3UUYUEeCKOH
Harpya3Ke. [Tpu 39T OM I O
OTJAeabHOCTH AaTOHMUCTH 51 AMP-
AaKTHBUDPOBAHHOH IPOTeEeHuUHKHHa 3 bl
(AICAR), u npoaudepupyOuUero
NIepoOKCHCOMHOTO geJabTa-, a 1 O
He KOTOJpPBHM J a HHB M, 51 OerTa-
pemenTtopa PPAR (GW 1516), MOT YT
UHMHUTHUDPOBATHL He KOTODESLe
MOKa3aTeJadbHHe 5P b e K TH,
npucyumume du3umdyecKOoON HarpyskKe. B
T O X e BpDeMs aKTHUBAIUSH 00o0HuX
nyrte#n (komo6uumanusa AICAR u GW 1516 ¢
bUu3suUuYecKOHN HAaTrpys3KOH) NPUBOLHUT
K SKCIOpeccHH 3HAaUYUTeEJbHDO
OoJdbHIeT O YyHuCJa r e HO B,
peMoOJeJgUuUpPYOIH X OO0OJBbUO €
KOJdUYeCTBO MeTabOoJdHUYIeEeCKHEX
nyTtTehd B opranmsamMe, B TOM YHUCJTE, U
MeTaboau3M MbledyHoOH TKkKaHU (Lemieux
et al., 2003).

B byHaxamMeHTaJdbHOH cTarTbhbe,
HaIllWuCaHHOMU r pynmo#u U 3Be€eCTHH X
cmemuaadquUcTOB (Knopp et al., 1997),

AaBTODPH OOCYXIaJadHU AJUCKYCCHUOHHEEe
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BOIl PO C HI, C B 3aHHEe C
He OoOZHO3HAa4YHOCTDBI TpakKToBKUuU MOK

U CIHNOPTHUBHBMHU BpauvaMHU NOHSCSITHSIH
“r e HHB U JONUHT , a T a KX e
NeETaJdUCb CPOpPpMYyJUpPOBATSH, T' e XKe
NpPOXOAUT ' DaHUTI A M e X1y
bopMaJagbHBMH 51 UCTHUHHBMHA
rpaHuUuIlaMUuU pPa3yMHOCTH U
OOOCHOBAQHHOCTH T pHUMEHeEeHUST Tex
39 Pror e HBH X cpeaxgcTtTB, KOTOJpPEH e
NIPUBOLSITC A B MOCTOSHHDO
paclHliup gl e MC 4 Cnucke
3anlpeuneHHBX BemecTB U MeTOHOB.
[ToToOoMYy HCTODPHSH C MoOsITBJE HUEM
H O B bl X BUJOB JOMNMUHT a, B
HacToOSdIlle e BpeMs VXK e reHHOT O,
JaJeKoO He HOBa.

OnxHaaKoO II O K a B KJHUHHUIECKIHUEX
U CHOBTAaHUSIX H e MNOoOJYYeHDO
yvOeaTHuUTEeEJdb HBI X TOKas3aTeJadabcCcTRB, K
KaKHUM HeTraTWBHBHBM dPhbekTam
MOXe€eT INPHUBOJAUTDBL HUCIOJDb30BAaHUE
AICAR u GW 1516, KaKOBB MOTYT OBI T b
pPa3yMHEe J O 3 Bl 51 IMoOOU YHE e
3 de K TH npemnapartoB H a OCHOTBeEe€
53 TUX cyOCcTaHODUH, a TaKXKXKe MOTYT
J U MOJY Y€ HHEB e reHeTHYECKHE
MOJIUGDUEK AIHAH 3aKpenasThC 4 51
BOCIPOHU3BOAUTSHLHC 4, HeJab 3 4,
BepoOsSsTHO, OAHOB3HAQUYHO OTBeEeprartTh
BO3MOXHOCTHD UCIHNOJDb30BAaHUGH
npenapatoB Ha ocHOBe AICAR nu GW 1516 B
CIOIOODpTeE, ocobOeHHO B Bl CI U X
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JOCTHUXKEeHUH. HanporTus, B KHUT e
"TeHHasd u KJeTOUYHa s Tepanusa’
(Templeton, 2003) yvOoeaguTeJab H O
J OKai3bBaertT«C s Bax>XHeWuma s D OJb
revHeTHndIeCKHKX MOJIUGDUEKa aAaIUH U
UCIIOJAb 30BAaHUI cyo6bcTtTaHnuiy,
MOAZUODUIUDPYIIOINHU X coOCTBEeHHEBEBH
OTBET oOoprasHuv3iMa, I pH JedyeHUH
MHOT U X T s12K € J Bl X 3aboJeBaHUH, B
YyaCTHOCTH, caxapHOTO nTuaobderTa
THUTI a 11, aTepoCKJepOS3a,
remMmoduJgauu, OoJde3HSIKX
Anpbunreimepa U [TapkuHcoOHa. B
MoCcCJeJ JHH KX Hay4YHBH X paobdorTacx H a
3TY TeMy NMPUBOJLSTTC A J a4 HHELe€,
KOTOJpDPEH e II O K a H e JOKa3BbBaAalwT
NIPUCYTCTBUE HerarTHBHEBH X
sbdpexToB Bausuusg AICAR u GW 1516 H a
cepnae HO-COCYJAHCTYVYIH U ApPpYyrmuae
CHCTE®€ bI Oprasgau3Ma, HaopoTHUHuBsB,
aBTOpPHB ODHoOJaramwT, YTO NOpemnmnapartH
H a 95T O0WH OCHOBFeEe MOT YT CTarThb
"3 00 0TBH M CcCTaHALADTOM, TedeHUH
3aboJeBaHUUH cepauma 51 COCY /OB
(Warden et al., 2008). BosMoxHoO,
NpUMEHEHHe CTUMYJSITODPORB
r e eTUu4YeCKOH A KTHUBHOCTH
OTKpPBBAaeT HOBYI Py B pPas3BHUTMUU
busumueckKux BO3MOXHOCT® €EH
CIIOpPTCMEHORB 51 I1 OBBIINIEe HU U
3 peJqHUIUHOCT CIIOPTHUBHEH X
cocCcTSsSI3aHUIMU, ocoOeHHDO C vyvaeTOM
TOTO 4 TO mIpejge.a coOCTBE®EEHHEBH X

-
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MOXHOCTS® €eHu OpraHuu3MmMma
OB e€eKa NpakKTHUHUUYeCKH
TUTHYT.

IMIOCTOS S HHBM yXKecTOoOUudeHHUEM
boBaunuua WADA MOXKHO J0MUTH J O
HOT O abcypaa, NOCKOUJDBEKY B
T a B O4YeHDb IIH P O K O
NpoCTpPaHeHHOT O npemaparta
TU3MUH JAJdJs MeCTHOTO JeueHUH:d
MODEKa T O XK e BXOJHUT...
pemnie HHa s cy6cTaHIUUSHM!
atTerus WADA, mo HamemMy MHE®EHUIo,
caAydae MOSIBJ €HHU S H O B Bl X
qICTB, BJUSTIOOLHU X H a
OTOCIHIOCOOHOTCT B, JOJXH a
axXarTbhbC 4 H e B HeMe JJeHHOM
pelle HHU U J 10 O BI X MHHOBAIUH,
CcoOOCTBYIIIlHU X I1 O BBIO € H U IO
ora BO3MOXHOCTEeEH YyeadoBeKa a, a
pas3paboTKe 51 MIOBCeMEeCTHOM
IpeHHUH COBDPDEeMEeHHOT O,
KBaTHOIoO, B TOM dYHCJ €, U Ha
eTUYEe CKOM yYpPOBHE, aJTroOpHUTMa
JeJoOBaHUSIS BCeXxX COHOoOpTCcCMeHOB,
MOHAaAaJbHDO OpPraHMUMH30BAaHHOMU
MaKOJOTHYEeCKOHN MNoOaaepkKKKe Hu
HIlLUHCEKOH I1 OM OIH B O BpDeMd
HUDPOBOUYHOT O 51
eBHOBAaTEeJABbBHOTIO IIpPOIlLecCCOB.

Bonpocs! 1Jis caMoOnpoBepKHU

. OxapakTepu3ylTe OCOOCHHOCTH M POJIb TEHHOTO JOINWHra B

criopTe.
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. B dem 3akmrodaercs COIAEPIKATEIBHOE pPa3iIuyue BO3IACHCTBUS
Pa3IUYHBIX BUAOB JIOIUHTA.

. OxapakTepu3ylte OCHOBHBIE NIPOLIECCHI, MPOUCXOASIIME B
OpraHU3Me YEJOBEKa IIPU BO3ACHCTBUU HA HErO I'€HHBIX JOIMHI-
Ipernaparos.

. HazoBuTE OCHOBHBIE TPYIIIBI TEHHBIX JOIUHI-IIPENAPATOB.

. OxapaktepuszynTe BO3ACUCTBUE TEHHBIX JOMUHI-IIPENApaToOB Ha
YKUBOTHBIX B IIPOLECCE MPOBOIALINXCA HAYYHBIX SKCIIEPUMEHTOB.

. B 3aBucuMOCTM  OT CBOWCTB  aHAJIU3UPYEMBIX  BEILECTB
NPUMEHSIOTCS  Pa3JIMYHbIE  AHAIUTUYECKUE  UHCTPYMEHTHI.
OxapakTepu3yuTe ux.

. Oxapakrepusyiite pa3pabOTKy H TOBCEMECTHOE BHEAPEHUE

COBPCMCHHOI'0, aACKBATHOI'0O, B TOM YHUCJIC, H Ha T'CHCTHYCCKOM
YPOBHC, aJIrOpHUTMa O6CJI€)IOB3HI/I$I BCCX CIIOPTCMCHOB,

. OxapaKTepnsyﬁTe, B 4eM 3aKJII04YacTCA pannuoHaJIbHO

OpraHn30BaHHaAs1 (I)apMaKOJ'IOFI/IIICCKaSI MOAACPIKKa 1 MCIAUIIUHCKAsA
IIOMOIIb CIIOPCTMCHOB BO BpCM:s1 TPCHUPOBOYHOI'O 141
COPCBHOBATCIIBHOTO ITPOLICCCOB.
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